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PREFACE

SCOPE

This Manual contains instructions for remotely operating the FM/AM-1600S Communication
Service Monitor and FM/AM-1600CSA Dual Mode Cellular System Analyzer. The instruction
tevel is relatively basic and presupposes no previous experience on the part of the operator
with remote operation of a communication service monitor or cellutar system analyzer. A basic
understanding of communication electronics and cellular system formats is helpful. Itis
strongly recommended that the operator be thoroughly familiar with this manual as well as the
Operation Manuals of the Test Sets before attempting to operate the Test Sets remotely.

ORGANIZATION
The FM/AM-1600S, FM/AM-1600CSA TMAC Users Manual is composed of the following sections:

SECTION 1 - INTRODUCTION

Provides an introduction to the TMAC languages.

SECTION 2 - REMOTE CONFIGURATION

Provides step-by-step procedures for configuring the FM/AM-1600S or
FM/AM-1600CSA for various remote operations.

SECTION 3 - GENERAL TMAC (TEST MACRO LANGUAGE)

Describes and explains the various features of the General TMAC language.

SECTION 4 - 16008 SPEGIFIC TMAC COMMANDS

Lists and details the Specific TMAC commands for the FM/AM-16008. Commands
are arranged by Operation Mode for convenience.

SECTION 5 - CSA QUICK REFERENCE LIST

Briefly lists the FM/AM-16800S TMAC commands in alphabetical order,

SECTION 6 - CREATING AND LOADING CSA SPECIFIC PROGRAMS

Provides step-by-step procedures and examples for creating and loading CSA
specific programs.

SECTION 7 - CSA SPECIFIC TMAC COMMANDS

Lists and details the Specific TMAC commands for the FM/AM-1600CSA.
Commands are arranged by Operation Mode for convenience.

SECTION 8 - 1600S QUICK REFERENCE LIST

Briefly lists the FM/AM-1600CSA TMAC commands in alphabetical order,

SECTION 9 - CSA PROGRAM EXAMPLES

Provides functional CSA program examples.



NOMENCLATURE

The following names are used interchangeably to indicate the FM/AM-16008 Communication
Service Monitor:

@
®
®

FM/AM-1600S
16068
FM/AM-1600S Test Set

Test Set (Paragraphs applying only to the FM/AM-1600S are so indicated. Test Set is
used in other paragraphs to indicate either configuration.)

The following names are used interchangeably to indicate the FM/AM-1600CSA Dual Mode
Cellutar System Analyzer {and when referring to connectors, the auxiiiary unit in particular}):

#
8
L

FM/AM-160G0CSA
CSA
FM/AM-1600CSA Test Set

Test Set (Paragraphs applying only to the FM/AM-1600CSA are so indicated. Test
Set is used in other paragraphs to indicate either configuration.)
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SECTION 1 - INTRODUCTION

TMAC (Test Macro Language) was developed by IFR Systems Inc. to operate IFR test
equipment in a remote configuration and allow internal versatile software to be created. TMAC
is written so not just single measurements but entire batteries of tests may be performed.
Combining this capability with the test functions available with the FM/AM-1600S and
FM/AM-1600CSA gives the user a great deal of flexibility in testing communication devices in
an ATE environment. Additionally this fanguage also provides a format to store and perform
user defined test sequences. TMAC is based on the IEEE-488.2 format and conforms to the
SCPIi Standard. Some commands and operators, created before and not conforming to the
SCPI| Standard, are so noted.

TMAC is written on several layers of complexity. The first layer consists of the Machine
Specific TMAC Commands. These commands are what actually set up and control the Test Set
and take the measurements. The Specific TMAC commands for the FM/AM-1600S and
FM/AM-1600CSA encompass the complete operation of the Test Set. Every function of the
FM/AM-1600S and FM/AM-1600CSA can be performed remotely with the exception of power up
of the Test Set and CRT intensity control.

The second level of TMAC is the framework that is used {o combine the machine specific
commands into a coherent and fluid process. Decision making commands allow different
procedures to be performed under differing circumstances. These decisions may be based on
complex expressions as well as simple boolean answers being returned from the Test Set.
Looping commands aliow the continual monitoring of a parameter while performing tasks. Math
and logic function commands together with bit manipulating commands allow the use and
evaluation of complex functions. TMAC also provides a variety of data structures to assist in
developing test procedures. Graphic commands alilow the development of user defined screens
and menus to aid the user in performing test sequences. The Status System provided allows
the monitoring of the Status Registers called for in the |[EEE-488.2 Standard.

The third layer and one of the main strengths of TMAC is the capability to define macros with
procedures built of machine specific commands as organized by the framework commands.
Macros allow step by step test procedures to be developed, stored and locally or remotely
impiemented. Using macros is easy. Entering the name of the macro along with any variable
parameters, executes the macro. Macros can be executed within other macros, allowing
complicated procedures to be divided into smaller tasks. Macres can be initiated remotely,
from the Front Panel Keyboard or automatically upon power up of the Test Set.

The final layer of TMAC is the ability to Multitask Macros. The Multitasking feature of TMAC
allows several macros to aliernate command execution at once giving the appearance of being
executed simultaneously. Multitasking in TMAC allows the user to activate a task, pass to the
next task, put a task to sleep, wake a sleeping task and stop a task.

1-1/1-2 Blank






SECTION 2 - REMOTE CONFIGURATION

2-1 GENERAL

This section provide general configuration procedures for remote operation for the
FM/AM-1800S and the FM/AM-1600CSA. Remote operation depends on having Test Set
settings match user equipment and interface settings. Setlings in configuration procedures may
require variation depending on user equipment.

2-2 CONFIGURING FOR RS-232 OPERATION
2-2-1 REMOTE OPERATION USING HOST SYSTEM

The FM/AM-16008 and FM/AM-1600CSA Test Sets can be remotely operated from a Host
System. The Host System can be a PC using Terminal Emulation Software or an RS-232
Terminal,

Test Set HOST
PIN 1 PIN 1
™ PIN 2 PIN 2 X
RX PIN 3 PIN 3 BX
PiN 4 PIN 4
GND PIN 5 PIN & GND
PiIN 8 PIN 6
CTS PiN 7 PN 7 CTs
RTS PIN 8 PIN 8 RTS
PIN 9 PIN 9

8602004

Figure 2-1 Test Set - Host Cable Connections

A. 16008 - HOST SYSTEM SETUP AND OPERATION

STEP PROCEDURE

1. Refer to Figure 2-1 and connect Host System Comm Connector to Test Set R5-232
Connector on FM/AM-1600S rear panel, using standard 8-pin to 9-pin RS-232 cable.

2. Press MTRS Mode Key to access Meter Menu.

3. Press "AUX" Soft Function Key F6 to access Auxiliary Functions Menu.
4. Press 5 DATA ENTRY Key to access Configure Submenu.

5. Press 1 DATA ENTRY Key to access Configure RS-232 Submenu.

6. Press 1 DATA ENTRY Key to access RS5-232 Operation Mode. Press 2 DATA
ENTRY Key to seiect Host.

7. Press 2 DATA ENTRY Key to access Baud Rate Submenu. Use DATA ENTRY Keys
to select desired Baud Rate.

8. Press 3 DATA ENTRY Key until Data Bits toggles to 8.

2-1



STEP

PROCEDURE

10.

Auxiliary Functions Menu

1. Calibr Configure RS-232

2. Clock | 1 gneration Mode

3. Color |5 gayd Rate

4. Self g pata Bits

B Extern| :

6 -(4. Stop Bits

7‘ 5. Parity

: 6. Handshake
Fcho
8. Printer Support
5

Figure 2-2 FM/AM-1600S RS-232 Configure Menu

Press 4 DATA ENTRY Key until Stop Bits toggles to 1.

Press 5 and 1 DATA ENTRY Keys to select None for Parity.

9110027

11. Press 6 and 3 DATA ENTRY Keys to select Xon/Xoff Handshaking.

12. Press 7 DATA ENTRY Key until Echo is toggled Off {faster action and displaying
transmission is not desired) or On (displaying transmission is desired).

13. Press "ESC” Soft Function Key F6 twice to return to Auxiliary Functions Menu.

14. Set Terminal Emulator Software or R8-232 Terminal parameters to match Table 2-1.
Set Duplex or Echo mode as desired according to Terminal Emulator sofiware

2-2

program used.

PARAMETER SETTING
Baud Rate Same as Test Set
Data Bits 8
Stop Bits 1
Parity None
Handshaking Xon/Xoff

Table 2-1 Terminal Settings for RS-232 Host Operation

15. Send desired 16008 commands from Host terminal to FM/AM-16008 Test Set. Write
and save macros, as desired, using Host System text editor. Transfer macros and
programs, as desired, to Test Set using Host System.



B. CSA - HOST SYSTEM SETUP AND OPERATION
STEP PROCEDURE
1. Refer to Figure 2-1 and connect Host System Comm Connector to Test Set RS-232
Connector on FM/AM-1600CSA rear panel, using standard S-pin to 9-pin R8-232
cable.
2. Press DPLX Mode Key to access Duplex Operation Screen.
3. Press "Sp Tst” Soft Function Key F5 to access Dual Mode Cellular main menu.
4. Press "AUX2" Soft Function Key F5 to access Auxiliary Functions Menu (#2).
5. Press 5 DATA ENTRY Key to access External I/0 Parameters Screen.
EXTERNAL I/0 PARAMETERS
RS-232 BAUDRATE (19200
RS-232 PARITY NONE
RS-232 BIT LENGTH 8
RS-232 STOP BITS 1
RS-232 PACE XON
GPIB ADDRESS 30
RO ISUUNIIN SIS SRR ) L 9117127
Figure 2-3 CSA External IO Parametiers Screen
6. Use FIELD SELECT Keys to select parameter. Use DATA SCROLL Spinner or DATA
SCROLL T and { Keys to edit parameter. Set parameters as desired (see
Figure 2-3).
7. Press DPLX Mode Key to access Duplex Operation Screen.
8. Set Terminal Emulator Software or R5-232 Terminal parameters to match CSA
settings.
9. Send desired CSA commands from Host terminal toc FM/AM-1600CSA Test Set.

Write and save macros, as desired, using Host System text editor. Transfer
macros and programs, as desired, to Test Set using Host System.
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2-2-2 REMOTE OPERATION USING MODEM

The FM/AM-16008 and FM/AM-1600CSA Test Sets can be connected to a Modem and then
operated remotely over the telephone line.

Test Set MODEM
PIN 1 PIN 1
TX PIN 2 ————— | PIN 2 TX
RX PIN 3 ——— ] PIN 3 RX
PIN 4 PIN 4
GND PIN 5 PIN 5 GND
PIN 6 PIN 6
CTS PIN 7 PIN 7 CTS
RTS PIN 8 Tt PN 8 RTS
PIN 9 PIN 9

8602002
Figure 2-4 Test Set - Modem Cable Connection

A. 1800S - MODEM SETUP AND OPERATION

STEPR PROCEDURE

1. Refer to Figure 2-4 and connect Modem to Test Set R5-232 Connector on
FM/AM-1600S5 rear panel.

2. Press MTRS Mode Key to access Meter Menu.

3. Press "AUX" Soft Function Key F6 to access Auxiliary Functions Menu.
4. Press 5 DATA ENTRY Key to access Configure Submenu,

5. Press 1 DATA ENTRY Key to access Configure R5-232 Submenu.

6. Press 1 DATA ENTRY Key to access RS-232 Operation Mode. Press 2 DATA
ENTRY Key to select Host.

7. Press 2 DATA ENTRY Key to access Baud Rate Submenu. Set Baud Rate as
desired, according to Modem requirements.

8. Press 3 DATA ENTRY Key until Bata Bits toggles to 8.

9. Press 4 DATA ENTRY Key until Stop Bits toggles to 1.

10. Press 5 and 1 DATA ENTRY Keys to select None for Parity.

11. Press 6 and 1 DATA ENTRY Keys to select None for Handshaking.
12. Press 7 DATA ENTRY Key until Echo is toggled OFf.

13. Press "ESC" Soft Function Key F6 twice to return to the Auxiliary Functions Menu.
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STEP PROCEDURE

14, Press "TERM" Soft Function Key F5 to access RS-232 Monitor Screen.
15. Use DATA ENTRY Keys to enter attention prefix and dialing command of Modem.
16. Operate FM/AM-16008S Test Set from destination telephone number.

1600CSA - MODEM SETUP AND OPERATION

STEP PROCEDURE

1. Refer to Figure 2-4 and connect Modem to Test Set R5-232 Connector on
FM/AM-1600CSA rear pansl.

2. Press DPLX Mode Key to access Duplex Operation Screen.
3. Press "Sp Tst" Soft Function Key F5 to access Dual Mode Cellular main menu.
4. Press "AUX2" Soft Function Key F5 to access Auxiliary Functions Menu (#2).

5. Press 5 DATA ENTRY Key to access External [/O Parameters Screen.

EXTERNAL /O PARAMETERS

RS-232 BAUDRATE
RS-232 PARITY NONE
RS-232 BIT LENGTH 8
RS-232 STOP BITS 1
RS-232 PACE NONE
GPIB ADDRESS 30

Ret 9117128

Figure 2-5 CSA External I/O Parameters Screen (Modem)

6. Use FIELD SELECT Keys to select parameter. Use DATA SCROLL Spinner or DATA
SCROLL T and | Keys to edit parameter. Set parameters according to Figure 2-5.

7. Press DPLX Mode Key to access Duplex Operation Screen.

8. Call Modem and operate FM/AM-1600CSA Test Set from destination telephone
number.
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2-2-3 OPERATING TEST SET AS RS-232 TERMINAL (16008 Only)

The FM/AM-16008 Test 8et can be used as an RS5-232 Terminal.

STEP

Test Set TEST EQUIPMENT
PIN 1 PIN 1
e e L L I
RX PIN 3 PIN 3 RX
PIN 4 PIN 4
GND PIN 5 PIN 5 GND
PIN 6 PIN 8
CTS PIN 7 ‘““_“:}C PIN 7 Cis
RTS PIN 8 - PIN 8 RTS
PIN 9 PIN 9

8602003
Figure 2-6 Test Set (as RS-232 Terminal) Connections

PROCEDURE

10.

i1.

12.

13.

14.

2-6

Refer to Figure 2-6 and connect Test Equipment to Test Set RS-232 Connector on
FM/AM-16008 rear panel.

Press MTRS Mode Key to access Meter Menu.

Press "AUX" Soft Function Key F6 to access Auxiliary Functions Menu.
Press 5 DATA ENTRY Key to access Configure Submenu.

Press 1 DATA ENTRY Key to access Configure RS-232 Submenu.

Press 1 DATA ENTRY Key to access RS-232 Operation Mode. Press 2 DATA ENTRY Key
to setect Host,

Press 2 DATA ENTRY Key to access Baud Rate Submenu. Set Baud Rate as desired,
according to Test Equipment requirements,

Press 3 DATA ENTRY Key until Data Bits toggles to 8.

Press 4 DATA ENTRY Key until Stop Bits toggles to 7.

Press 5 and 1 DATA ENTRY Keys to select None for Parity.

Press 6 and 3 DATA ENTRY Keys to select Xon/Xoff for Handshaking.

Press 7 DATA ENTRY Key until Echo is toggled On.

Press "ESC" Soft Function Key F6 twice to return to Auxiliary Functions Menu,

Set Test Equipment parameters to match Table 2-1.



STEP PROCEDURE

15. Press "TERM" Soft Function Key F5 to access RS-232 Monitor Screen.

16. Use DATA ENTRY Keys to enter commands. Use Soft Function Keys to enter characters
not included in DATA ENTRY Keys. Use SHIFT Key to toggle between numeric and
alphabetic keys.

17. Press any MODE Key to exit RS-232 Monitor Screen.

2-3 CONFIGURING FOR GPiB OPERATION

The FM/AM-1600S and FM/AM-1600CSA (with GPIB instalied) Test Sets can be remotely
operated, individually or at the same time (with separate addresses), using GPIB protocol.

2-3-1

STEP

1600S - GPIB SETUP AND OPERATION
PROCEDURE

1.

Press MTRS Mode Key to access Meter Menu.
Press "AUX" Soft Function Key F6 to access Auxiliary Functions Menu.
Press 5 DATA ENTRY Key to access Configure Submenu.

Press 2 DATA ENTRY Key to access Configure GPIB Submenu.

Auxiliary Functions Menu

1. Calibrations

2. Glock| Configure GPIB

3. Color

4. Selfl PR Operation Mode Host
? Exter|>’ GPIB address 3

1. RS-282 port |

8610025

Figure 2-7 16008 Configure GPIB Submenu

Press 1 DATA ENTRY Key to access GPIB Operation Mode. Use DATA ENTRY Keypad to
select operation Mode. Select Talk/Listen to operate FM/AM-1600S from GPIB
Controller {see 3-15-2). Select Controller to operate other test equipment from
FM/AM-1600S (see 3-15-3).

Press 2 DATA ENTRY Key to access GPIB address. Use DATA ENTRY Keypad to select
GPIB address to not conflict with address of any other device connected to GPIB.

Connect GPIB cable to GPIB Connector on FM/AM-16008 Rear Panel.

Initiate parallel remote operation.
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2-3-2 1600CSA - GPIB SETUP AND OPERATION (GPIB option installed)
STEP PROCEDURE

1. Press DPLX Mode Key to access Duplex Operation Screen.
2. Press "8p Tst” Soft Function Key F5 to access Dual Mode Cellular main menu.
3 Press "AUX2" Soft Function Key F5 to access Auxiliary Functions Menu (#2).

4 Press 5 DATA ENTRY Key to access External I/O Parameters Screen.

EXTERNAL /0 PARAMETERS

RS-232 BAUDRATE 19200
R8-232 PARITY NONE
R5-232 BIT LENGTH 8
RS-232 STOP BITS 1
RS-232 PACE XON
GPIB ADDRESS 30

_Ret

— I . s11rizy
Figure 2-8 CSA External I/O Parameters Screen (GPIB)

5. Use FIELD SELECT Keys to select GPIB ADDRESS parameter.

6. Use DATA SCROLL Spinner or DATA SCROLL T and | Keys to select GPIB ADDRESS, not
conflicting with address of any other device connected to GPIB.

7. Press DPLX Mode Key to access Duplex Operation Screen.
8. Connect GPIB cable to GPIB Connector on FM/AM-1800CSA Rear Panel.

9. Initiate paraliel remote operation from GPIB Controller (see 3-15-1).

2-8



SECTION 3 - GENERAL TMAC (TEST MACRO
LANGUAGE)

When working with TMAC, punctuation marks are used to establish a format of how commands
and parameters are entered. The syntax needed to use TMAC is detailed below.

3-1 SYNTAX

@ Colon ()

TMAC commands are arranged in hierarchical levels using the colon to separate the different

levels. A colon before the beginning of a command {:FGEN) signifies the command starts at

the first hierarchical level.

Example: FGEN:GEN1:SHAPE:SIN
FGEN precedes all Function Generator commands. The FGEN:GEN1 precedes all
Function Generator commands dealing with Generator 1. FGEN:GEN1:SHAPE
precedes all Function Generator commands selecting the waveform of Generator 1.
FGEN:GEN1:SHAPE:SIN selecis a sine wave for the waveform of Generator 1 of the
Function Generator.

A new line character marks the end of a command and places the next command at the first
command level.

@ Semicolon (;)

A semicolon signities the end of a command and starts the next command at the last level of
the previous command.

Example: FGEN:GENL:FREQ 2000;SHAPE:SIN; :SCREEN:FUNC
The first command, FGEN:GEN1:FREQ 2000, leaves the TMAC Compiler at the
FGEN:GEN1 level. Preceded by a semicolon, the next command, SHAPE:SIN,
starts from this level. The next semicolon leaves the TMAC Compiler at the
FGEN:GEN1:SHAPE level. The foliowing colon resets the Compiler to the first
hierarchical level to start the next command, SCREEN:FUNC.
Example: DUP:INP:FREQ?;MCD:USER:MOD:DATA;FILTER 30;:5CREEN:DUP
This command line performs the following commands:
DUP:INP:FREQ?
DUP : INP :MOD : USER:MOD : DATA
DUP : INP:MOD:USER:FILTER 30
SCREEN:DUP
® Whitespace
At least one space is needed between commands and parameters. Other spaces or fack of them
between items do not affect command execution. Spaces inside command words or between
command word and ending punctuation (ME AS:FREQ? or MEAS:FREQ ?) are not allowed.
® Comma {,)

Commas are used between parameters when more than one is listed.

Exampie: MACRO 1,2,3,4
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® Back siash (\)

A back slash allows a command to be continued on the next line. The back slash cannot break
a command word,

Example: FGEN:GEN1:\
FREQ 2000

This is the same command as FGEN:GENT:FREQ 2000.

Example: FGEN:GE\
N1:FREQ 2000

This command fails to execute and produces an error message because command
word GENT is broken.

Many commands can be entered using a short form or a long form. In this manual, the short
form is shown in upper case, while the remainder of the long form is shown in lower case.
Upper and lower case letters are used only in this manual to differentiate between the long and
short form of commands. TMAC does not differentiate between upper and lower case letters;
therefore entries can be either.
Example: STATus:QUEStionable:CONDition?

STAT:QUES:COND? is the same as STATUS:QUESTIONABLE:CONDITION?
3-2 COMMENTS

Comments provide clarity in macros and are ignored by the TMAC compiler/interpreter. There
are two types of comments.

Characters // cause the rest of line {0 be a comment.
Example: PRINT COS (freq¥SQR(2)) // PRINTS COS OF FREQ X SQUARE ROOT OF 2

The message PRINTS COS OF FREQ X SQUARE ROQT OF Z is not executed by the
TMAC compiler/interpreter.

Characters /% and %/ start and end the second type of comment. It can contain several lines.

Exampie: PRINT COS({freq¥SQR(2)) /% prints cosine of the quantity RF Generator
frequency multiplied by the square root of 2 %/

The TMAC compiler/interpreter ignores everything between the comment characters.
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3-3 VARIABLES AND ARRAYS
3-3-1 GENERAL

Variables and arrays are used to hold numeric values and can be local or global. It a variable
or array is declared inside a macro, it is local and is used inside that macro only, If itis
deciared outside a macro, it is global and is used outside or inside any macro (unless a local
variable has the same name as the global variable). Locality takes precedence.

The number of variables and arrays allowed is limited by the amount of memory available.
There is a maximum of 998 memory locations for global variables. A global variable takes one
location, global arrays take a location for each array element and giobal string variables take
9 locations each. Local variables are also limited by memory space which varies depending on
many factors including call nesting (see Macros in 3-8}, One to two hundred local variables are
usually available with arrays taking the space of a variable for each array element and string
variables taking nine times the space needed for a variable.
The first character of a variable or array name is a letter while the remaining characters can be
letters, digits O through 9 and the underscore. The maximum length is 31 characters. There
are 26 free variables that do not need to be declared. These have the single letter names A
through Z. To declare a variable, use the VAR command:

VAR name, name,..... ,name

Example: VAR Freg, Rad,Mod

Freq, Rad and Mod are now declared variables.

Variables can be initialized when they are declared by including an equal sign and the value.
Variables are equal to 0 when declared if not changed by the user.

Example: VAR Rad = 4.32876, Mod

Rad is declared and assigned a value of 4.32876. Mod is declared and
contains a vatue of Q.

Arrays are also declared using the VAR command. The highest index is included in brackets as
shown:

VAR namelindex]

The index count starts with 0, making index one less than the total number of variables in the
array.

Example: VAR BB{9]
This command declares array BB with 10 variables: BB[0] through BB[9].
Braces are used to initialize arrays. More than one can be initialized at a time.

Examples: VAR BUNCH[10] = {1,2,3,4,5,6,7,8,9,10,11}
VAR AA[2]={1,2,3)}, BB[1]={7,4}, CC[3]={24, 345.754, 2, 100}

A variable and an array cannot have the same name at the same time. Accessing an array
without specifying an index yields erroneous resulis.
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3-3-2 SAVING VARIABLES AND ARRAYS (16008 ONLY)

NOTE: Refer to section 7-2 to run 16008 only commands when operating as the
FM/AM-1600CSA.

Global variable and array values are not saved in memory when the Test Set power is turned
oft. To save variable or array values in non-volatile memory, use the NVSAV command. To
recall a variable, use the NVRCL command:

NVSAY name,location

NVRCL name,location
name is the name of the variable or array and focation is the memory location. Each variable
uses one memory location and arrays use a memory location for each value. Free variables,
local variables and local arrays cannot be saved in non-volatile memory.

Exampie: VAR DD
NVSAV DD, 10

DD is now saved in non-volatile memory location 10. To recall DD, use the NVRCL
command.

Example: NVRCL dp,10
The content of memory location 10 is loaded into variable DD.

When an array is saved using the NVSAV command, the whole array is saved in consecutive
memory locations.

Example: varR list[5]
KVSAV list,1

The values of list are saved in memory locations 1 through 6 (6 values starting at 1).
Arrays are recalied the same as variables.

Example: NVRCL list,1
The contents of memory locations 1 through 6 are loaded into list[0] through list[5].

NOTE: Overwriting previously used memory locations deletes previous entries.

Example: vAR List[4]={(2,4,6,8,10} // Declares an array named List.
VAR Group[2]1={23,46,69) // Declares an array named Group.
NVSAV List, 10 // Saves List in memory locations
// 10 through 14.
NVSAV Group,12 // Saves Group in memory locations
// 12 through 14.
NVRCL List,10 // Recalls memory locations 10 through

// 14 and assigns the wvalues to List.

Three of the saved values of List were lost when the same memory locations were
used to save the array Group.
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3-4 CONSTANTS AND DATA ARRAYS

Constants are declared using the CONST command. Constants are global only and cannot be
declared inside a macro,

CONST name, expression, name, expression,..., name, expression

A consiant name starts with a letter while the remaining characters can be letters, numbers and
the underscore. A constant name can be 2 to 31 characters in length.

Example: CcONST PI, 3.1415, FREQ, 3000
String data cannot be assigned to a constant. Expressions do not have to be in simplest form.
Example: CONST AR, (4+6)/2

AA is set equal to 5.

Once a constant is declared with the CONST command, it is changed only with another CONST
command.

Example: CONST AR, 36
AR=20

The second command results in an error message and is not performed, leaving AA
equal to 36.

Constant data arrays are declared using the DATA command:
DATA name = {expression, expression,..., expression}

A data array name starts with a letter while the remaining characters can be letters, numbers
and the underscore. A data array name can be 2 to 31 characters in length.

Example: DATA offsets 1 = {2,3,4,5,6,7,8,9}

Like a constant, data arrays cannot be assigned string data nor do expressions have to be in
their simplest form. Once a data array is declared, it is changed only by another DATA
command. Contents of data arrays are accessed using the index enclosed in brackets.

Exampie: DATA Points = {11.6, 17.3, 22.4, 27.1}
¥ = Points[2]

Variable Y is set equal to 22.4.
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3-5 NUMERIC FORMATS
3-5-1 NUMERICAL NOTATION

Numerals are expressed as fixed point decimal, scientific notation or as an integer. Numerals
are specitied as negative with a - character as shown:

Example: -51
This denotes a negative 51.

The maximum fixed point decimal numeral that can be entered is £2147483647. Scientific
notation uses the letter e to denote an exponent of 10.

Example: 54e7

This number signifies 54 multipiied by 10 to the 7th power or 540,000,000.
100 is the maximum power of 10 that can be entered, although the maximum number in
scientific form allowed is + 1.797693e308. Numbers with a larger power of 10 than 100 are
assigned to a variable by multiplying powers of 10.

Example: Large = 54e7%1e100%1e100

This example assigns 54e207 or 54 multiplied by 10 to the 207th power to variable
Large.

NOTE: For execution reasons, the CSA uses single precision fioating point numbers e.g. 1ex38.

3-5-2 NUMERIC FORM

To enter data in a different format (base 2, 8 or 16), precede data with one of the following
characters:

#B Binary
#Q Octal
#H Hexadecimal

Data format for the returned data for queries is changed to base 2, 8, 10 or 16 using the
FORMat command. The default format is base 10.

FORMat BiNary Data is returned in base 2 format.
FORMat OCTal Data is returned in base 8 format.
FORMat HEXadacimal Data is returned in base 16 format.
FORMat ASCII (168008) Data is returned in base 10 format.
FORMat DECimal (CSA) Data is returned in base 10 format.

Binary, octal or hexadecimal data received from the Test Set (1600S only) is preceded by #8,
#Q or #H notation. Data in scientific notation is not affected by these commands.
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3-6 MATHEMATICAL OPERATORS

TMAC provides a variety of mathematical operators and bit manipulating functions to perform
mathematical operations. A 32 bit word is used for binary and bitwise operations.

3-6-1 OPERATORS

= Assignment operator

Assigns a value to a variable. Variable on the left of the = operator is the given value
computed for the expression on the right.

Examples: x=2; Mod = w % 2 + z
The assignment operator does not denote an equation.
Example: =x = = + 2
Assigns a new value to x, 2 greater than the previous value.

%% Exponential operator (does not conform to SCP! Standard)

Consists of two consecutive asterisks.

Examples: y=4%%-2; MM = NNk¥&k4; Freq = C%%D
The first example assigns y to 4 raised to the -2 power. The second example
assigns MM to NN raised to the 4th power. The third example assigns Freq to C
raised to the D power.

¥  Multiplication operator

Examples: =x=4%6; T = 25%S; JJ = K¥LL
The first exampie assigns x to 4 multiplied by 6. The second example assigns T
to 25 multiplied by the value of S. The third example assigns JJ to the value of
K multiplied by the value of LL.

/ Division operator

Examples: v=8/3.867; z2 =x/7; P = Q/R
The first example assigns y to 8 divided by 3.867. The second example assigns
Z to the value of x divided by 7. The third example assigns P to the value of Q
divided by the value of R,
NOTE: A command to divide by zero results in an error message.

+ Addition operator and positive unary operator

Examples: G=44F; AA = Bl + B2, +X

The first example assigns G to 4 added to the value of F. The second example
assigns AA to the value of B1 added to B2. The last example is the value of X,
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Subtraction operator and negative unary operator

%

Examples: #H= 1-5; v = y-T, -B
The first example seis assigns H to 5 subtracted from the value of I. The
second example assigns V to the value of T subtracted from the value of U. The
last is the negative or opposite value of B.

Modulo operator (does not conform to SCPI Standard)

++

Returns the integer truncated remainder of a division operation. I operands are not
integers, they are truncated first.

Examples: x=7%3; RR=16%4; N = 20.5%3.3; M = 27%L;
The first example assigns x to 7 modulo 3 (1}. The second eiample assigns
variable RR to 16 modulo 4 (0). The third example assigns N equal to 20
modulo 3 (2). The fourth example assigns M to 27 moduio the value of L.

Decrement and
Increment operators

The decrement operator subtracts 1 from the value of a variable either before or after
execution of the command it is included in. The increment operator acts in the same
manner, except it adds instead of subtracts.

--variable Decrements variable before execution of the command.
variable-- Decrements variable after execution of the command.
++variable increments variable before execution of the command.
variable++ increments variable after execution of the command.

Examples: y = 7
X o ey

The x = ~~y command subtracts 1 from y and then assigns this value to x. After
the second command is executed, x and y equal 6.

Examples: y = 7
x = y++

The x = y++ command assigns x to the y value {7) and then adds 1 {o y. After
the command is executed, x equals 7 and y equals 8.

Bitwise complement

3-8

Inverts the binary representation of the operand using the one’s complement form of
negative numbers,

Example: X = -6

0110 (6) is inverted to 1001 (one’s complement of -7) and -7 is assigned {o X.



Logical negation (NOT) unary operator

FReverses the truth value.
Example: D
The example is true when D equals 0.

Bitwise OR

Performs OR operation on each bit of the binary representation of the two operands and
returns the result in the original form of the operands. Table 3-1 lists the bit combinations
and their OR operation results.

operand 1 operand 2 OR result
0 0 0

o 1 1
1 G 1
1 I 1

Table 3-1 OR Operation Resulis

Example: y=4,2
4 100
OR 2 010
6 110

The left bit of 4 (100) and 2 (010) are 1 and 0, providing an OR result of 1. The middle bits
are 0 and 1, providing an OR result of 1. The right bits are both 0, providing an OR result
of 0 and setting y equal to 6 (110).

Example: Z=12,10

12 1100
OR 4o 1010
i4 1110
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Bitwise AND

Performs AND operation on each bit of the binary representation of two operands and
returns the result in the original form of the operands. Table 3-2 lists the bit combinations

and the AND operation results.

Example:

Example:

operand 1 operand 2 AND result
0 ] 0
0 1 0
1 0 0
1 1 1

Table 3-2 AND Operation Results

4 100
AND 6 1190
4 100

The left bit of 4 (100} and 6 (110) are 1, providing an AND resuif of 1. The

middie bits are 0 and 1, providing an AND result of 0. The right bits are both 0,
providing an AND result of 0 and setting JJ equal to 4 (100).

w = 12 & 10
i2 1100
AND 10 1010
8 1000

Bitwise XOR (conflicts with SCP| Standard for Exponential operator)

Performs XOR operation on each bit of the binary representation of two operands and
returns the result in the operands original form of the operands. Table 3-3 lists the bit
combinations and the XOR operation results.

Example:

operand 1 operand 2 XOR result
0 0 0
0 1 1
1 0 1
i 1 0

Table 3-3 XOR Operation Resulis

y =4 ~ 6
4 100
XOR 6 110
2 010

The left bit of 4 (100) and 6 (110} are 1 providing a XOR result of 0. The middle
bits are 0 and 1, providing a XOR result of 1. The right bits are both 0,
providing a XOR result of 0 and setting y equal to 2 (010).



Example: v = 12 ~ 10

12
XOR 10
6

) - =
PRI i Y
-—h —d ()
OO0

>> Shift right and
<< left operators

Shift right (>>) and shift left (<<} operators shift the operands bhinary representation a
specitied number of bits and returns the result in the operands originai format. During
shifts, emptied bit positions are filled with zeros. Shift operators use the twos compiement
representation for negative numbers.
Example: ¢ = 14>>1

14 (1110} shifts right 1 bit to become 7 (0111} and is loaded into variable Q.
Example: vaRrR pIv4

m = 2
DIV4 = 75<<m

75 {(1001011) shifts left 2 bits to become 300 (100101100) and is loaded into
variable DiV4.

Example: X = -19<<3
-19 {11101101) shifts left 3 bits to become -152 {111101101000).

3-6-2 ORDER OF CALCULATION

When more than one operator is contained in an expression, the operators are calculated in the
tollewing order:

@ Contents of parenthesis, calculating from inner sets to outer sets of parenthesis.
Positive (+), negative (-), bitwise complement {~) and logical negation (!}.
Exponentiation (%%},

Muitiplication (%), division {/} and modulus (%).

Addition and subtraction.

Shift left (<<} and right (>>) operations.

Bitwise AND (&).

Bitwise XOR (*).

Bitwise OR ().

Logical AND.

Logical OR.

® ® & 9 & 2 & € o @

Condition? true:false {Refer to IF ELSE [Shorthand] command in section 3-18.)
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3-7 MATHEMATICAL FUNCTIONS

TMAC provides mathematical functions to assist in mathematical calculations:

TRUE,ON
Produces 1.
Example: ®Z=TRUE
X is set to 1.
FALSE,CFF
Produces 0.
Example: vY=0OFF
Y is set to 0.
RND(n)
Produces a random integer between 0 and n. If n is not an integer, it is
truncated.
Example: WwW=RND{100)
WW now contains a randomly generated number between 0 and 100.
RAND x

3-12

Sets the seed (starting point) for the random generator which allows the random
generator to produce the same series of random numbers each time the starting
point is set to the same value.

Example: RaNp 12
FOR X=1 TO 10 STEP 1
Z=RND {100)
PRINT Z
NEXT X

The RAND 12 command sets a stariing point for the RND command.
When the RND{100) command is executed 10 times the following
numbers are generated:

47,77, 31, 27, 38, 100, 57, 46, 41 and 30

Each time RAND is set to 12, the RND(100) command produces the
same series of random numbers.



LOG(n)

Produces the base 10 logarithm of n.

Example: VAR Log C
cC =5
Log_C = LOG({C)

Log_C now holds base 10 logarithm of 5 {0.698870004).

NOTE: f n <0, LOG(n) command execution results in an error message

as this function is not defined for these values.

LN{n)
Produces the natural logarithm (base e) of n.
Example: VAR Nat_ log
Nat log = LN(D)
Nat_log now holds natural logarithm ot 5 (1.609438).
NOTE: If n £ 0, LN{n) command execution results in an error message
as this function is not defined for these values.
ABS(n)
Produces the absolute value of n.
Example: y=aABS (~4)
Y now equals +4.
Example: 2=-7
POS=ABS (Z)
POS now holds +7.
FLOOR(n)

Produces the truncated value of n.

Example: VAR Round off
Round off = FLOOR(5.99)

Round_off now holds 5 the truncated value of 5.89.



SQR(n)

Produces the positive square root of n.

Example: VAR Sguare_Root
Square Root = SQR(30)

Square_Root now holds the positive square root of 30 (5.477226).

NOTE: The square root function returns 0 for the square root of
negative numbers.

EXP{n)
Produces e to the power of n.
Example: VAR Expo
x=1.57
Expo=BXP (x)
Expo now holds e to 1.57th power (4.810255).
SIN(n)
Produces the sine of n measured in radians.
Example: VAR Sine of radians
Sine of radians=SIN(3.1415/3)
Sine_of_radians now holds the sine of n/3 (0.86601).
COS{n)
Produces the cosine of n measured in radians.
Example: VAR Cosine of radians
Cosine of radians=COS (5%3.1415/6)
Cosine_of_radians now holds the cosine of 5r/6 (-0.8659868).
SIGN(n)

Produces -1 if n<Q, 0 if n=0 or 1 if n>0.
Example: S=SIGN(~6)

Value of S is set to -1.
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3-8 STRING VARIABLES AND FUNCTIONS

A string is a segment of text consisting of ASCII characters. String variables are declared
using the STRING command. There is a free string variable, represented by the $ character
that does not need to be declared. String variables are either local (declared inside a macro}
and are used only inside that macro or are global (declared outside a macro) and are used
cutside or inside any macro, depending on scope.

A literal string (actual ASCH text segment) is enclosed in quotation marks or apostrophes. To
signify a quotation mark inside a literal string enclosed with quotation marks, a pair of quotation
marks are used. When quotation marks are used to signify a literal string, apostrophes are
treated as normal characters. To signify an apostrophe inside a literal string enclosed in
apostrophes, a pair of apostrophes are used. When apostrophes are used to signify a literal
string, quotation marks are treated as normal characters.

String variable names start with a letter while the remaining characters can be letters, numbers
and the underscore. String variable names can be 2 to 31 characters in length. The STRING
command has the following form:

STRING name, name,... , name

String variables cannot be initialized when declared. Only literal strings and/or other declared
string variables can be assigned to the initialized siring variable.

Example: STRING WARNING, Notel, Message_no_ 2
Notel = "This ig a string variable™

Strings and string variables are combined by using + character as follows:

Example: STRING Note_ 1, Note 2, Note 3

Note 1 = “A STRING™
Note 2 = "COMBININGT
Note__B = Note_l L L Notemz + P EXAMPLEF

Note_3 now equals A STRING COMBINING EXAMPLE.

Segments are removed from strings using brackets in the following manner:
namel = name2{starti{end]

name1l is set equal to the segment in name?2 that begins with the start number and ends with
the end number. Count of string nameZ2 begins with 0. String name2 is not affected unless
namel and name?Z are the same name.
Example: STRING Test

5 = "Testl”

Test = $[4]14]

Test equals 1, the fourth (count begins with 0) character of string $.



Example: STRING MEMO1
MEMOL = "Message example”
MEMOl = MEMOL[103][15]+MEMOL{0]{3]
MEMO1 now contains the string "ample mess”,

String Arrays are alsoc declared using the STRING command by including the highest index in
brackets as shown:

STRING namelindex]
The index count starts with 0, making index one less than the actual number of variables in the
array. String arrays cannot be initialized when declared. Only one string array element is
assigned a value at a time.

Exampie: STRING MESSAGE[5]

This command declares a string array named message containing six elements.

Example: MESSAGE[Q] = "see”
MESSAGE{1] = "spot"
MESSAGE[2}] = "run"

This example assigns values to the first three elements of string array MESSAGE.
Substringing on string arrays allows segment selection from one or more elements in a string
array. Adding a start and end number selects the segment in the element of the declared and
initialized string array (arrayname). Segments are selected using the following format:

arraynamefelementi[start][end]

Example: § = MESSAGE[0}[11([2]

This example assigns the string "ee” to $. ee is the segment in the first element [0].
starting at character [1] and going through character [2].

There are several string functions that allow manipulations of strings:

CHR({n)
Returns the character equivalent of ASCI! number n.
Example: $=CHR({82)
$ is set equal to R (ASCII number of R is 82).
TAB({n)

Returns a blank string of iength n spaces.
Example: PRINT TAB(7),"FREQ = 7

FREQ = i8 printed starting seven spaces from left edge of the CRT.



ASC($)

Returns ASCH value of the first character of a string.

Example: VAR Ascii value
S3TRING Char
Char="Example?®
Ascii value = ASC{Char)

Ascii_value, a numeric variable, contains 67 (ASCII number of E).

LEN($)
Returns the iength of string % in the number of characters.
Example: Fred = "string™
B = LEN(Fred)
B, a numeric variable, contains 6 (the number of characters in "string").
STR(n)
Returns the string equivalent (character representation) of number n,
Example: $ = STR(236)
$, a string variable, contains characters 236.
VAL($)
Returns the numeric value represented by string $.
Example: STRING Commd
Commd = "567°
C = VAL (Commd)
C, a numeric variable, contains the number 567.
PIXLEN($)

Returns the length of a string in pixels (useful in centering text for the 1600S}.

Example: STRING Mode // Declare Mode string.
Mode = "Test Mode 47" // Initialize Mode string.
P = PIXLEN (Mode) // Assign pixel length of Mode to P.
XY ((640-P)/2)-1,40 // Set point for horizontal center.
Print Mode // Print Mode string.

P, a numeric variable, contains the number 160, the length of "Test
Mode 4" in pixels. (See PRINT and XY commands in section 3-18.)



STRPOS ($1,$2)

Returns the position of string $2 inside string $1. f string $2 is not found, -1 is
returned. The count in string $1 begins with 0.

Exampie: STRING One, Two
One = "preset"
Two = "get"
X = STRPOS (Cne, Two)

X is set to 3, "set” starts with the fourth character in "preset.”

3-9 MACROS

Macros are programs, groups of commands arranged to accomplish one or more tasks. Macros
are written and transferred to the Test Set by a Host System (PC with terminal emulating
software). Once the macro is transferred to the Test Set, it is stored in memory {non-volatile
for 16008) untii deleted by a ¥PMC or FORGET command or for CSA, power is removed. Once
in memory, macros can be transferred to Flash Memory (see 4-14 for 1600S or 7-13 for CSA}.

Macros are defined using the ¥DMC command (complying with IEEE-488.2) and have the form:
*BDMC "name", command,... , command

The name must start with a letter, the rest of the characters can be tetters, numbers and the
underscore. The maximum length is 31 characters (IEEE-488.2 allows only 12 characters).

Example: *%DMC "Square",Y=X®%2;PRINT "Y holds X sguared”

Once the macro is loaded into memory, it is executed by entering the macro name. if the above
macro is loaded, entering Square executes the macro Square. Macros can be called out and
executed from other macros. However, a macro cannot be transferred into memaory if it
contains the name of an undefined macro, unless the name is in an INTERP command.

Example: #DMC "Test 17,BEGIN
Average
END

Example: %DMC "Test 2",BEGIN
INTERP "Total™
END

If the macro Average is not already defined, the macro Test_1 cannot be transferred into
memory. Macro Test_2 can be loaded into memory because the string Total is not evaluated
until execution of the INTERP command. The macro Total has to be defined prior to Test_2
execution, otherwise an execution error will occur.

Call nesting is the extended process of calling out other macros that call out other macros that

call out other macros, etc. Call nesting uses a limited stack to contain all the internal variables
and arrays for each macro called out. Reaching the stack limit initiates a memory error.
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With TMAC as opposed to IEEE-488.2, macros are not limited to one line. Using the BEGIN
and END commands lets the macro contain multiple lines, allowing large involved macros, while
also providing clarity that one line macros cannot afford.

Example: *%DMC "Square_x",BEGIN

Y=X%%2

END
A macro is deleted from memory using the FORGET command. Ali macros and variables
declared after the deleted macro was declared, are also deleted (because they may contain
references to the deleted macro). The ¥*PMC command deletes all macros and declared
variables in memory regardless of location. Predefined macros, listed in Appendix A, are
permanently in memory and are not affected by the #PMC or FORGET commands. The *LMC?
query (16008 only) returns a list of the macros and defined variables contained in memory.

The address of a macro (location of macro in memory) is assigned to a variable by using an
ampersand in the following manner:

X=&name
The EXEC command executes the macro at the address following the command. It has the form:
EXEC address

Example: ADD = &Square_x
EXEC ADD

The first command loads the address of Square_x into ADD. The EXEC
command then executes Square_x.

The EXEC command can be used to call out undefined macros by simply declaring a variable
and using the variable as the address.

(16008 only) The #WAI command pauses command execution untit all previous operations are
complete. %WAI is used following SCREEN commands and commands involving routing
changes or long execution times. |t has the form:

HWAI

The size of the Test Set memory is the only limit to the number of macros that can be loaded.
The ROOM command provides the available amount of memory space, in bytes.

Exampie: PRINT ROOM
Prints the number of available bytes left in memory on the CRT.

Refer to 4-13 and 4-14 for 16008 specific PROGram and MMEM commands used in executing
16008 specific macros from the Front Panel.

Refer to Section 6 for loading CSA macros into Test Set memory for Front Panel execution.



3-10 CONDITIONAL EXPRESSIONS

TMAC allows decision points to be placed inside a macro to allow different courses of action.
For instance, If a condition is true, then one course of action is taken. If the condition is false,
then another course of action is taken. See CASE, IF, IF ELSE and IF ELIF. All conditions
have relational operators:

= Equal

P Not equal

< Less than

> Greater than

<= Less than or equal
>= Greater than or egual

Example: IF x=6
PRINT y
ENDIF

Condition x equals 6 must be true for the next command (PRINT y)} to execute;
otherwise it is ignored and command execution passes to the command following the
ENDIF command.

Example: IF xle=z
PRINT y
ENDIF

Condition x I= z (x not equal to z) must be true for the next command to execute. If
it is not true, the command following the ENDIF is executed next.

Conditions may also contain logical operators AND and OR. These operaters connect two
conditions. An expression with an OR is true if one or both conditions it connects are true. An
expression with an AND is true if both conditions it connects are true. There can be many
iegical operators in a condition.

Example: IF x=6 OR x!==z
PRINT y
ENDIF
This condition is true if either x is equal to 6, if x is not equal to z or if both are true.
Example: IF x=6 AND x!=z
PRINT y
ENDIF

This condition is true if both x is equal to 6 and x is not equal to z.
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Example: IF W=3 OR U< 8 AND V=4
PRINT y
ENDIF

This condition is true if either W is equal to 3 or both U is less than 8 and V is equal
to 4.

Mathematical operators can be used in conditions.
Example: IF w> 2Ex%%k3

The quantity 2%X%%3 is calculated before compared to W.
Exampie: IF T = U&++V

in this example, V is incremented and bitwise AND is performed before comparison
with T is done.

Mathematical functions can also be used in conditions.
Example: IF Y = SQR{COS{2%¥Freq))

In this example, the square root of the cosine of the quantity of 2 multiplied by Freq
is calculated before the quantity is compared to Y.

Conditional expressions can be used without IF or other decision commands. Conditional
expressions alone return a 1 if they are true and a 0 if they are false.

Example: x=w<2&y#®%2
H W is less than 2xy2, X is setto 1. K W is greater than 2><y2, X is set to O.
Example: X=W=ABS (W)

If W is positive, W equals ABS(W) and X is set to 1. If W is negative, W does not
equal ABS{W) and X is set to 0.
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3-11 VARIABLES AND ARRAYS IN MACROS

Variables and arrays are passed to a macro when entering the macro by entering variables and
arrays (parameters) after the name of the macro. inside the macro, characters $1, $2, $3,....,
$9 are placeholders for the passed parameters. Parameters may be passed to macros during

execution.

Example:

Example:

Example:

#¥DMC "Compute”,¥=51%%S$2; PRINT $1,"TO THE POWER OF ",52,%" I8 ",Y

Entering Compute 4,3 executes the macro Compute and sets $1 equal to 4 and $2
equal to 3. The CRT displays the result: 4 TC THE POWER OF 3 IS 64,

VAR LIST[2]={1,3,5}

*DMC "Average™,BEGIN

VAR SUM=(

FOR N=0 TO $1-1

SUM=S5UM + $2Z[N]

NEXT N

PRINT "THE AVERAGE I3 ",8UM/$1
END

Average 3,LIST

The macro Average reads an array and finds the average of the elements of the
array. The length and name of the array is passed upon macro execution. When
Average 3, LIST is entered, array LIST is passed using a FOR loop. The macro then
prints the average of the 3 array values.

Add=&Compute
EXEC Add, 4,3

A comma is placed before the variables when a macro is executed using the EXEC
command. This example executes the macro Compute and has the same result as
the first exampie.

The INPUT command allows data entry during macro execution. Data is entered using the Test
Set DATA ENTRY Keypad (1600S) or the RS-232 terminal keyboard (CSA). After pressing the
applicable ENTER key, variable x is given the value entered. For the 16008, the INPUT
command causes the CRT to display a blinking cursor. The EDIT:WIDTH command limits the
width of the blinking cursor o n number of pixels. These commands have the form:

INPUT x EDIT:WIDTH n

Exampie: %DMC "Compute",BEGIN
EDIT:COLOR:MENU 4 // Sets Input background color to Red.
EDIT:COLOR:LETTER 11 // Sets entered data coloxr to Cyan.
EDIT:WIDTH 32 // Sets cursor width to 32 pixels.
INPUT X // Creates blinking cursor on CR?T

// and sets ¥ to entered value.

YT=518%X
PRINT $1,"TO THE POWER OF ",X,™ IS ",Y
END
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3-12 MULTITASKING MACROS

Multitasking allows command execution to alternate between different macros prior to their
completion. This allows complex macros to be separated into more manageable macros.
Before a macro can share execution time with other macros, i must be declared a task using
the TASK command and be put into the schedule queue using the ACTIVATE command.
Multitasking requires the first macro in the schedule queue to also be the last macro to finish

execution.

TASK "name"

Declares the named macro a task. Macro named must be in memory. A macro must be
declared a task before it can be placed on the schedule queue.

ACTIVATE "name"

This command places the specified task on the schedule queue.

TPAUSE

This command passes command execution to the next macro or any Test Set activity in

the schedule queue.

TSTOP

This command removes the currently executing task from the schedule queue and

performs a TPAUSE.

SLEEP "name"

Takes the specified task out of the schedule queue.

WAKE "name®

Puis the specified task into the schedule queue and starts execution from point of last

executed command.

Example: %DMC "Main",BEGIN
ACTIVATE "First"
ACTIVATE "Second"
A=()
B=0(
WHILE A=0 OR B=)

TPAUSE

WEND
END

®DMC "First",BEGIN
FOR x = 1 to 10
FPRINT "FIRST"®
IF x=3
A o= 1
T8TOP
ENDIF
TPAUSE
NEXT ==
A =1
END

¥®¥DMC "Second®",BEGIN

na=}

FOR m=1 to 10
PRINT "SECOND™"
IF n=2

TPAUSE
n=0
ENDIF
n=n+1
NEXT m
B = 1
END
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TASK "Second®
TASK "First"

Executing the macro Main places Main in the schedule queue and then loads tasks First and
Second into the schedule queue with Main. The macro Main fulfills the requirement of a macro
to continue executing with its WHILE loop. This loop assures Main executes until First and
Second have finished execution. The following sequence ocecurs:

#® First begins execution, x is set to 1 and FIRST is printed. The IF command is skipped
{x # 3}, the TPAUSE command executes and command execution passes to Second.

® Second begins execution, n and m are set toc 1 and sEconD is printed. The IF command is
skipped (n = 2) and n is incremented to 2. Command execution loops to top of the FOR loop
and m is incremented to 2. SECOND is printed and the TPAUSE command inside the IF
command executes passing command execution to Main,

# Command execution begins again inside the WHILE loop. A and B are compared and the
TPAUSE command is executed passing command execution {o First,

# In First, command execution loops to the top of the FOR loop and x is set to 2. FIRST IS
printed, the IF command is skipped (x # 3) and the TPAUSE command passes command
execution to Second.

#® In Second, n is set to 0 and then incremented to 1. Command execution loops to the top of
the FOR loop and m is set to 3. seEcoND is printed, the IF command is skipped (n = 2) and
n is incremenied to 2. Command execution loops to the top of the FOR loop and m is
incremented to 4. SECOND is printed and the TPAUSE command inside the FOR loop
executes passing command execution to Main.

® Command execution begins again inside the WHILE loop. A and B are compared and the
TPAUSE command is executed passing command execution to First.

& In First, command execution loops to the top of the FOR loop and x is set to 3. FIRST is
printed, A is set to 1 and the TSTOP command inside the FOR loop executes taking First out
of the schedule queue. Command execution passes to Second.

® In Second, n is set to 0 and then incremented to 1. Command execution loops to the top of
the FOR loop and m is set to 4. SECOND is printed, the IF command is skipped (n # 2} and n
is incremented to 2. Command execution loops to the top of the FOR loop and m is
incremented to 5. SECOND is printed and the TPAUSE command inside the FOR loop
executes with no result. Second continues to run in this manner until the loop is finished
printing SECOND six more times. B is set to 1 and Second finishes execution returning
command execution to Main.

@® The WHILE loops conditional expression is satisfied ending the loop and the macro Main
finishes execution.
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3-13 CREATING WINDOWS AND GRAPHICS

TMAC allows creation of new screen displays and changes to CRT screen configurations.
Colors can be changed. Windows can be created and moved. Pixels, boxes, lines and figures
may be drawn and placed anywhere on the CRT screen. Audio cues can be implemented.

Some commands work in either the FM/AM-16008 or FM/AM-1800CSA. Other commands work
only with one or the other as indicated.

3-13-1 COLORS

Table 3-4 lists the 16 colors, according to selection number, available for the CRT display.

COLOR NUMBER COLOR NUMBER
Black 0 Dark Grey 8
Dark Blue 1 Blue 9
Dark Green 2 Green 10
Dark Cyan 3 Cyan 11
Dark Red 4 Red 12
Dark Magenta 5 Magenta 13
Brown 8 Yellow 14
Light Gray 7 White 15

Table 3-4 Colors and Color Selection Numbers

COLOR commands change the color selection for the CRT screen except for Soft Function Keys
and menus which are changed by EDIT:COLOR commands (16008 only).

NOTE: Colors are entered using selection number or constant name (see Appendix A).

COLCR b

Changes the foreground color to the color selected for f and the character contrast color
to the color selected for b.

COLOR?
Returns the current foreground color.

BCOLOR b
Changes the background color to the color selected for b.

NOTE: EDIT commands only apply to the FM/AM-16008S.

EDIT:COLOR:MENU ¢
Changes the menu color to the color selected for c.

EDIT:COLOR:MENU?
Returns the current menu color.

EDIT:COLOR:LETTER ¢
Changes the menu letter color to the color selected for c.

EDIT:COLOR:LETTER?
Returns the current menu letter color.
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EDIT:COLOR:SOFT:BOX ¢
Changes the Soft Function Key background color to the color selected for c.

EDIT:COLOR:SOFT:BOX?
Returns the current Soft Function Key background cofor.

EDIT.COLOR:SOFT:LETTER ¢
Changes the Soft Function Key letter color to the color selected for c.

EDIT:COLOR:SCFT:LETTER?
Returns current Soft Function Key letter color.

EDIT:COLOR:SOFT:SELECT ¢
Changes the Soft Function Key selected color {o the color selected for c.

EDIT:COLOR:SOFT:SELECT?
Returns the current selected Soft Function Key background color.

EDIT:WIDTH n
Sets the width of the blinking cursor that appears with the INPUT command to n pixels.

3-13-2 CRT DISPLAY

The display subsystem divides the CRT screen into pixeis: 640 in the horizontal direction and
350 in the vertical direction. Window and graphic commands use these pixels to determine
screen location. Screen locations are specified using a coordinate system with point 0,0
located in the top left corner of the CRT screen. The positive horizontal component is to the
right and the positive vertical component is in the downward direction.

3-13-3 WINDOWS

Windows, used primarily for menus, can be created and moved. There can be up to 15 windows
on a screen at one time. Windows are numbered in the order they are opened and must be
closed in reverse order if overlapped. The last window opened is the selected window unless
selection is changed by a WSEL command. Windows can be any size or color and can be
moved to any location on the screen. Following are the window commands:

CLS
Clears everything from entire display screen {(window 0) or currently selected window
except for active readings,

SCREEN:USER (1600S) or USER (CSA)

Clears everything from active window. Displays blank user screen when active window is
the default vaiue of 0 (background screen). Decreases run time because of no readings
to update.

WOPEN ¢, x1, v1, x2, y2
Opens a ¢ colored window. The top left corner is located at point x7, y7 and the bottom
right corner is located at point x2, y2.

WMOVE x, y
Moves the window so the top left corner is located at point x, y.

NOTE: When a window is moved, parts of windows and graphics overlapping the moved
window are moved also.
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WCLOSE n
Closes n window. Range of nis 1 to 16 with n=16 closing all open windows.

WSEL n,h

Makes window n the currently selected window. If his set to 1, the window specified is
hidden. To show the hidden window again, it must be closed and reopened. Selecting
window 0 selects the background window.

WINDOW?
Returns the number of the last opened window (useful when closing or selecting
windows).

Print commands executed while a window is open prints ingide the currently selected window.
To print outside the windows, select window 0 {background screen).

Example: VAR Winl,Win2
CLS
WOPEN 10, 100,50, 250,300
Winl=WINDOW?
WOPEN 12, 300,100, 550,250
PRINT "WIN 27
WinZ2=WINDOW?
WSEL Winl
PRINT "WIN 1"
WSEL 0§
PRINT "THIS IS THE BACKGROUND™

These commands produce the following display:

r B

THIS IS THE BACKGROUND

. J 8618010
Figure 3-1 Window Example

NOTE: The EGA control software forces the window locations and sites to the nearest muitiple
of eight (byte size}). Therefore, it is a good idea to determine the location values prior
to opening or moving a window.
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3-13-4 SOFT FUNCTION KEY DISPLAYS

Soft Function Key definitions and the Soft Function Key frame at the bottom of the CRT screen
are added using the following commands.
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KEYPAD:SOFT
{16008 only) Creates a Soft Function Key frame at the bottom of the current screen
displayed on the CRT.

KEYPAD:LABel n,"/abel"

Changes the fabef of Soft Function Key n (1 to 6) on the current screen to the specified
string.

NOTE: KEYPAD:LABel n,"" is equivalent to KEYPAD:ERASE n.

KEYPAD:ERASE n
{16005 only) Erases the label of Soft Function Key n (1 to 6) on the current screen.

Example: cus
KEYPAD:SOFT
KEYPAD:LAB 3," Test™

The tollowing is shown on the Test Set CRT:

s It

{1 Jwsti | 1 |

\ / 8618012

Figure 3-2 Soft Function Key Example




3-13-5 GRAPHICS AND TEXT

Graphics-and text commands create text, pixels, lines, boxes and user defined shapes for
display on the CRT:

XY n,m

Places a point location into memory with n being the x position (0 to 638) and m being
the y position {0 to 349). 0,0 is the upper teft hand corner of the CRT. PIXEL, PRINT,
HPRINT and ICON commands start at the current xy position.

PIXEL

Displays a point on the CRT at the current xy location. A point is displayed in the
current foreground coler and does not change color if the foreground color changes. The
point dees not move if an XY command changes the point location in memory.

DRAW x71, y1, x2, y2, ¢
Draws a line from point x7, y7 to point x2, y2 in the color selected for c.

BOX f, x1, 1, x2, y2, ¢

Draws a box with the top left corner at point x7, y7 and the bottom f:ght corner at point
x2, y2. Box is drawn in color selected for ¢. If fis set to G, the box is empty. If fis set
to 1, the box is created solid.

Example: ®y 400,100
COLOR 9,0
PIXEL
DRAW 200,100 250,306, 12
BO¥X 0, 250,20 350,120, 1C
BCX 1, 280,200, 550,280, 13

This set of commands creates the following graphics displayed in Figure 3-3.

& Blue pixel at point 400, 100 and red line from point 200, 100 to point 25C,
300.

#® Hollow green box with top left corner at point 250, 20 and lower right
corner at point 350, 120.

® Solid magenta box with top left corner at point 280, 200 and lower right
corner at point 550, 280.

4 ™

~ / 8618011

Figure 3-3 Graphics Examples
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HEIGHT n

Changes the text height displayed on the CRT to n times the standard height
{0.175 inches). nis 1,2,3 or 4 to provide text heights of 0.175, 0.35, 0.525 or 0.7
inches, respectively.

The following commands apply only to the FM/AM-1600S except as noted:

- 3-30

PRINT %0n/, expression,expression, ..... expression,

Dispiays information on the CRT, starting at the current xy position. An expression may
be a variable {displayed as a value), string or characters and spaces designated within
quotation marks. The %0n/ sets the format for numeric values (see PRINT command in
3-18).

NOTE: For CSA operation, the PRINT command prints out the CSA RS-232 Connector.
For CSA operation the HPRINT (host print) command prints on the CRT.

ELLIPSE b,x,y,ra,¢

Draws an ellipse centered at x,y with radius r and aspect ratio a. Ellipse is drawn in
color selected for c. if bis 1, the ellipse is solid. If b is 0, the ellipse is holiow. An
aspect ratio of 0.75 creates a circle. Parameters x, y, r and a are measured in pixels.
The height and width of other ellipses are found using the foliowing equations:

a<0.75 Width = 0.2 x r Height = 24 x a
0.75<a<1 Width=2xr Height = 13.7 a® + 16.3
az=1 Width = r = (5 x a) Height = 1.25 x r

ICON b,r,name

Creates a user defined graphic displayed on the CRT. The CRT displays a predefined bit
pattern with each bit represented by a pixel. Parameter b sets how many bits per row, r
sets how many rows and name is a data array name which contains the preset bit
pattern. The data array consists of 32 bit wards. The graphics top left corner is the
current xy position.

Exampie: DATA bits={#hFFFFF3FF, #nFFCFFFFF, #hFEPFFEIFF, #hFFPCFFFFF,
#hFFFFF3FF, #hFPYCFFFFF, $hFFFFF3 FF,#hFFCPFFFF,
#n0O0F003CO, #h000FO000F, #h00F003C0, #h000F000F,
#h00F003CO, #h000F000F, #h00F003C0, #h000F000F,
#nh00F003FF, #hFCOFFFFF, #h00F003FF, ¥hFCOFFFFF,
#hOOFOQO03FF, #hFCOFFFFF, #$h00F003FF, #hFCOFFFFF,
#h00F003CO0, #h000F7E00, #h00F003C0, #h000F3F00Q,
#h0OFCO03C0, #nh000F0F80, #h00F003C0, #h000F0TED,
$hFFFFF3C0, #h000F01F8, $hFFFFF3C0, $#h000FD0FC,
#hFFFFF3C0, #h000F003E, #hFFFFF3C0, #h000F001F}

XY 300,130
ICON 64,20,bits



The example creates the following image:

& X

IFR
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Figure 3-4 1CON Example

The following commands apply only to the FM/AM-1600CSA:

CENTER element,x,y,pw
Displays given text element (string or characters and spaces designated within guotation
marks) in the center of the CRT display area defined by x,y position and pixel width, pw.

ERASE:TEXT x,y,pw
Erases the CRT dispiay area defined by the x,y position and pixel width, pw.

HPRINT %0nl, expression,expression, ..... ,expression,

Displays information on the CRT, starting at current xy position. An expression may be a
variable (displays value), string or characters and spaces designated within quotation
marks. The %0n/ sets the format for numeric values (see HPRINT command in 3-18).

LJPRINT value,x,y,pw
Erases the CRT display area defined by the x,y position and pixel width, pw. Displays
the entered value, teft justified, in the defined area on the CRT.

PIXLEN? value
Returns number of pixels required to display given value.

RJPRINT value,x,y,pw
Erases the CRT dispiay area defined by the x,y position and pixel width, pw. Displays
the entered value, right justified, in the defined area on the CRT.

XYPRINT x,v,%0nl, expression,expression, ..... sexpression,

Combines the XY and HYPRINT commands. Displays information on the CRT, starting
at the selected x,y position. (see XYPRINT command in 3-18).

3-13-6 AUDIO TONES

Audio tones are generated using the SOUND command:

SOUND f,¢t

This command generates a tone of frequency f Hz for t ms. The tone is routed to the
Test Set Speaker. There are two predefined macros, Chirp_1 and Chirp_2, that produce
a short series of tones. Chirp_1 and Chirp_2 are detailed in Appendix A.
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3-14 SYSTEM COMMANDS
3-14-1 SYSTEM KEY COMMANDS (1600S Only, except as noted)

SYSTEM:KEY commands assign Front Panel Keys to command strings that can execute macros.
Command strings are limited to 80 characters. Only 16 keys can be assigned at one time.
Appendix B lists Front Panel Keys with keycodes. Appendix A lists Front Panel Keys having
predefined constants.

SYSTem:KEY:DEFine n,sequence
Assigns the specified command sequence to the key with keycode n. If the key is
pressed, the command sequence is executed.

SYSTem:KEY:DELetle n
Cancels the assignment of a key with keycode n.

SYSTem:KEY n
Simulates pressing a Front Panel Key with keycode n.

Example: SYST:KBY:DEF 8200, Test_1 // Assigns macro Test 1 to the %
// DATA ENTRY Key.
SYST:KEY:DEL 8200 // Deletes the %-Test 1 assignment.
SYST:KRY 2112 // Simulates pressing RCVR MODE Key.

SYSTem:KEY?
Returns the keycode of the last key pressed or simulated pressed. If a key has not been
pressed, -1 is returned.

KEY
Initiates a function to wait and provide the keycode of the next pressed key. Used with a
PRINT, PPRINT, HPRINT or XYPRINT command.

NOTE: For CSA, the KEY command waits and provides the ANSI terminal keycode
{usualiy ASCII) of the next key pressed on the terminal keyboard.

Example: PRINT KEY
For 1600S: After a Front Panel Key is pressed, the keycode is printed on the
CRT. For CSA: After a terminal key is pressed, the keycode is printed on the
terminal monitor.

KEY?
Returns a 1 if a Front Panel Key is pressed, otherwise returns a 0,

NOTE: For CSA, the KEY? query returns 1 if a terminal Key is pressed or 0, otherwise.

When a macro is running, the Test Set provides keys for both macro and front panel functions.
To specity the Front Panel Keyboard input for TMAG use only, use the following commands:
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KEYPAD:CLAIM
Directs all input from the Front Panel Keyboard to the TMAC Interpreter. Keyboard input
not used for INPUT and SYSTEM:KEY commands is used once the keypad is unclaimed.

KEYPAD:UNCLAIM
Heleases the Front Panel Keyboard for normal use.



3-14-2 SYSTEM ERROR COMMAND

The 8YSTem:ERRor command reporis sysiem errors.
8YSTem:ERReor?
Returns the error number and description of the earliest error not yet read. Once read,
the data for the error read is removed from memory. The earliest 16 errors that have not

been read are held in memory with the rest being ignored. The 16 stored errors can be
cleared from memory using the *CLS command.

3-14-3 SYSTEM DEFAULTS COMMAND (1600S Only)

SYSTEM:DEFaults
Restores the Test Set to the original factory default state.

3-14-4 SYSTEM PLOT COMMANDS (16008 Only)

SYSTem:PLOT:GPIB
Selects the GPIB Connecior for plotter output.

SYSTem:PLOT:SERIial
Selects the R§-232 Connector for plotter output.

3-14-5 SYSTEM TIME AND DATE COMMANDS
System commands allow setting and recording the date and time.

SYSTem:DATE?
Returns date in the form: year, month, day.

SYSTem:DATE year, month, day
Sets calendar to the entered date.

SYSTem:TIME?
Returns 24 hour time in the form: hour, minutes, seconds and milliseconds.

NOTE: Although 0.1 milliseconds are displayed, accuracy is assured to 16.5 milliseconds.
Example: SYST:TIME?
13,17,32.760 (1:17:32.760 PM) returns 1o the Host.

SYSTem:TIME hour, minutes, seconds
Sets the clock to the entered time.
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3-14-6 SYSTEM RS-232 CONFIGURE COMMANDS

The following commands, applying only to the 16008, allow the Test Set to control another
device using serial R8-232 communication. Commands unigue to the device controlled are sent
as strings. Responses are received as strings.

S§YSTem:PTHRough:SERial "string”
Passes the string through the RS-232 Connector.

SYSTem:PTHRough:SERial?
Waits for and returns a string from the RS-232 Connector.

SY8Tem:PTHRough:SERial:QUEue?
Returns a non-zero value if data is in the RS-232 queue, 0 if the R$-232 queue is empty.

SYSTem:PTHRough:SERial:KEY?
Waits for and returns one character from the BS-232 Connector.

The following commands, applying to the 16008 and CSA, edit the RS-232 parameters remotely:
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SYSTem:COMMunicate:SERIal:BAUD n
Sets the RS-232 Conneclor baud rate to n. Select 300, 600, 1200, 2400, 4800, 9600 or
19200 or 38400 (CSA).

SYSTem:COMMunicate:SERial:PARity type
Sets the RS-232 Parity to type. Select NONE, EVEN, ODD, MARK or SPACE.

SYSTem:COMMunicate:SERial:BITS n
Sets the number of RS-232 Data Bits to n. Select 7 or 8.

SYSTem:COMMunicate:SERIal:SBITs n
Sets the number of RS-232 Stop Bits to n. Select 1 or 2.

SYSTem:COMMunicate:SERial:PACE type
Sets the RS-232 Handshaking to type. Select XON (Xon/Xoff), HW {Hardware) or NONE.

SYSTem:COMMunicate:SERiai:ECHO b
Sets the RS-232 Echo on if bis 1, off if b is 0.

Example: %DMC "Control™,BEGIN // Defines macro to send gqguery to
// contrclled device & receive result.
STRING Result // Defines string to hold gquery result.
SYST:COMM:SER:BAUD 19200 // Sets RS-232 baud rate to 19200.
SYST:CCMM:SER:PAR NONE // Sets RS8-=232 parity to none.
SYST:CCMM:SER:BITS 8 // Sets RS-232 data bits to 8.
SYST:COMM:SER:SBITS 1 // Sets RS-232 stop bits to 1.
SYST:COMM:SER:PACE XON // Sets RS-232 handshaking to XON-XOFF.
SYST:COMM:8SER:ECHO 1 // Sets RS-232 echoc on.
SYST:PTHR:3ER "query?" // Sends string "guery?" to device.
WHILE ! ({SYST:PTHR:SER:QUE?) // Loops while RS5-232 queue is empty.
TPAUSE // Allows Test Set operation while
// looping.
WEND // End of WHILE loop.
Result = SYST:PTHR:SER? // Stores received string in Result.
END // EBnd of macro Control.



3-14-7 SYSTEM SECURITY COMMANDS (16008 Only)

SYSTem:SECurity:STATe: n
Enabies the Security System if nis 1 to 255, disables if nis 0.

SYSTem:SECurity:STATe?
Returns the Security setting. !f not zero, Security is activated.

8YSTem:FREQuency:LOCK b
Enables the Receiver, Generator and Spectrum Analyzer RF iock feature if bis 1 or
disables frequency lock feature if bis 0.

SYSTem:FREQuency:LOCK?
Returns the Security seiting. If not zero, Security is activated.

SYSTem:KLOCk b

Locks the Test Set keyboard if bis 1. Unlocks the keyboard if b is 0 and System
Security is deactivated. Security System must be enabled for keyboard to be locked.
Pressing keys on the locked keyhoard has no affect on the Test Set.
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3-15 GPIB OPERATION

The FM/AM-1600CSA operates as a GPIB Talker/Listener device. The FM/AM-1600S operates
as a GPIB Talker/Listener, Controller, Talk Only or Listen Only device. The GPIB Mode of
Operation is selected using commands received through the RS-232 Connector, commands from
a macro executed within the Test Set or from the Front Panel Auxiliary Functions Menu.

Commands are received and transmitted as strings on GPIB. Convert all commands to strings
before transmitting. Precede non-printable characters with the \ ¢character to transmit.

NOTE: Both the CSA and 16008 can operate on the same GPIB at the same time, using different
addresses. Refer to Section 2.

3-15-1 OPERATING TEST SET USING GPIB COMMUNICATION (CSA Only)

The CSA is a GPIB Talker/Listener. The CSA Test Set address setting should not conflict with
another device. The CSA provides a user defined Status Byte to generate Service Requests.
The following commands are used when operating the CSA on the GPIB:

GPIB:ADDRess a
Sets CSA Test Set address to a (0 to 31).

GPIB:MASK n
Sets SRQ interrupt mask (eight bit value). The corresponding user defined Status Byte
bit is masked unless the mask bit is active (set to 1). Range of nis 0 to 255.

GPIB:SRQ n

Sets a user defined Status Byte bit to trigger a Service Request (eight bit value). The
corresponding mask bit must be active to generate an SRQ. Range of nis 0 to 255. The
GPIB:8RQ command is used in decision loops (IF, WHEN, FOR, etc.) to trigger a Service
Request when a user defined event, such as a cellular phone message capture, occurs.

Example: GPIB:ADDR 30;MASK 32 // Set address and unmask bit 5.
FOCC:SET; CEAN 333;STAR // Setup and monitor FOCC 333.
FOCC:CAPT:MIN "316/522-4981% // Set to capture specified MIN.

IF FOCC:CAPT?=]l GPIB:SRQ 32;BNDIF // If capture occurs, send SRQO.

3-15-2 OPERATING TEST SET USING GPiB COMMUNICATION (1600S Only)

For the Test Set to become a GPIB Talker/Listener, Talk/Listen is selected as the GPIB Mode
and the Test Set address is set to an address that does not conflict with another device. Both
of these functions are performed remotely by executing the following command:

SYSTem:COMMunicate:GPIB:ADDRess a
Sets 16008 Test Set address to a (0 to 31) and selects Talk/Listen for GPIB Mode.

. The foliowing suggested procedures operate the 16008 Test Set using GPIB communication.
A. Initialization of the Test Set

® Prepare Controller for adding the 16008 Test Set to the GPIB.
® Ciear the 1600S Test Set.

® Send "%ESE 1" command to Test Set. This command sets the event register of the
Standard Event Status Register to 1 to allow reading of the operation complete bit.
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B. Sending Commands to Test Set.

® Send "%SRE 38" command to the Test Set. This command sets the Service Request

enable register to generate an RQS upon the occurrence of an OPC or Error.
Send desired command with "#OPC"” command following.

Wait for RQS bit to be set (bit 6 of Status Byte) or for a time out.

Retrieve Status Byte of Test Set and store response to value variable.

tf (value AND 4) is true, send error has occurred.

If (value AND 4) is false and (value AND 32) is true, command executed.
C. Sending Queries to Test Set.
® Send "%#SRE 20" command to Test Set. This command sets the Service Request
enable register to report the Message Available (MAV) bit and error bit.
Send guery command fo Test Set.
Wait for RQS bit to be set (bit 6 of Status Byte) or for a time out.
Retrieve Status Byte of Test Set and siore response to value variable.
if (value AND 4) is true, send error has occurred.

If (value AND 4) is false and (value AND 186) is true, send read command to return
results of query.

D. Sending Macros to Test Set.

Perform the following procedure until all command lines of macro are sent to Test Set.

@ Send command line to Test Set.
® Wait for CMPL (completed 1/O) or for a time out.
@ if time out, stop sending of macro. Restart sending of macro (see %*PMC in 3-17).

3-15-3 TEST SET OPERATING AS GPIB CONTROLLER (16008 Only)

For the Test Set to become a GPIB controlier, the address of the Test Set must be set to an
address that does not conflict with a slave device address (30 is advised) and the GPIB

Operation Mode must be set to Contreller. The commands used to set these parameters are:

SYSTem:COMMunicate:GPIB:ADDRHRess a
Sets 16008 Test Set address to a (0 to 31) and selects Talk/Listen for GPIB Mode.

SYSTem:COMMunicate:GPIB:CONTroller

Selects Controller for the GPIB Operation Mode makmg the Test Set a GPIB controller

Once the Test Set is made a GPIB Controlier, ihe taikerlilstener status is returned by repeatang

the SYST:COMM:GPIB:ADDR command. The following commands are used when operating
Test Set as a GPIB Controller:

SYSTem:COMMunicate:GPIB:SLAVe a
Sets the destination of SYST:PTHR:GPIB commands to the peripheral device with
address a (0 to 31},

the
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SYSTem:PTHRough:GPIB address, "string”
Sends out a string through the GPIB Connector. Optional peripheral address {0 to 31)
defaulis to the address set by the last SYSTem:COMMunicate:GPIB:SLAVe command.

SYSTem:PTHRough:GPIB? address
Waits for and receives a command at the GPIB Connector. Optional peripheral address
(0 to 31) defaults to address set by last SYSTem:COMMunicate:GPIB:SLAVe command.

SYSTem:COMMunicate:GPIB:DCL.
Issues a Device Clear message.

SYSTem:COMMunicate:GPIB:GET
Issues a Group Execute Trigger.

SYSTem:COMMunicate:GPIB:CMD "string”
issues a command sequence through the GPIB Connector.

SYSTem:COMMunicate:GPIB:SRQ?
Checks peripheral devices for a Service Request. Returns a 1 if there was a Service
Request since last check. Once read, the value is reset to 0 until next Service Request.

SYSTem:COMMunicate:GPIB:SPOLL? a
FPerforms a Serial Poll on the device with address a and returns the result. The 8 bit
result is device dependent, except bit 6, which is the Service Request bit.

Examples: #%DMC "Control™, BEGIN // Defines a macro that sets the
SYST:COMM:GPIB:ADDR 30 // Test Sets address to 30 and
SYST:COMM:GPIB: CONT // makes the Test Set a GPIR
END // Controller.

The macro Control establishes the Test Set as a GPIB Controller.

¥DMC "Slave",SYST:COMM:GPIB:SLAV $1

The macro Slave sets the slave address for a peripheral device to $1.

#¥DMC "M1200%,SYST:PTHR:GPIB 5,STR({$1)+"\n"

The macro M1200 passes $1, as a string, through the GPIB Connector to the
peripheral device with an address of 5. The "\n" provides a line feed and

marks the end of the command passed.

DM "Read 1200%,BEGIN

Control // Activates Control macro.
M1200 "DVMACT // Sets 1200 to operate voltmeter.
WHILE SYT:PTHR:SER:QUE? =0 // While no Input from RS-232 Host

IF SYST:COMM:GPIB:SRQ? =1 // If there is a Service Reguest,
P=SYST:COMM:GPIB:SPOLL? 5 // Poll to see if it is from 1200.

IF P64 =0 // If bit 6 is 1, SRQ is from 1200.
M1200 "DVMRMY // If SRQ is from 1200, take a
// reading.
ENDIF
ENDIF
WEND
END
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The macro Read_1200 assumes a FM/AM-12008/A (1200) is connected to the
GPIB Connector of the Test Set and has its address set to 5. The following
seguence occurs:

® Makes the Test Set a controller.

® Passes the DVMAC command to the 1200. Sets the 1200 for autoranging
voltmeter readings.

@ While there is no Input from the R8-232 Host of the Test Setf, continually
checks for Service Requests from the 1200,

® Upon each 1200 Service Request, the Test Set passes the DVMRM
command to the 1200. This command returns a voltmeter reading to the
Host of the Test Set.

3-15-4 TEST SET OPERATING AS TALKER ONLY (1600S Only)

When the Test Set becomes a GPIB Talk Only device, there are no address considerations,
The Test Set must be the only talking device on the GPIB bus and the remaining devices must
be compatible listeners. The following command selects Talk Only as the GPIB Mode of
Operation.

SYSTem:COMMunicate:GPIB:TONIly
Selects Talk Only as the GPIB Operation Mode.

To select the Talk/Listen GPIB Mode of Operation again, reset the Test Set address using the
SYST:COMM:GPIB:ADDR command.

3-15-5 TEST SET OPERATING AS LISTENER ONLY (1600S Only)

When the Test Set becomes a GPIB Listen Only device, the address is set first using the
SYST:COMM:GPIB:ADDR command. After setting the address, the following command selects
Listen Only as the GPIB Mode of Operation.

SYSTem:COMMunicate:GPIB:LONIy
Selects Listen Only as the GPIB Cperation Mode.

To select the Talk/Listen GPIB Mode of Operation again, reset the Test Set address using the
SYST:COMM:GPIB:ADDR command.
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3-16 STATUS SUBSYSTEM (1600S Only)

TMAC provides an implementation ot the Event Status register structure as designated by
IEEE-488.2 and SCP1 Standards. Standard Event, Operation, QOperation Instrument,
Questionable, Instrument and Instrument Summary Status Registers and their relationship to
one another are shown in Figure 3-6.

3-16-1 STATUS REGISTERS

Each Status Register shown in Figure 3-8 consists of a condition, event and enable register
shown in Figure 3-5. The condition register continually receives data coming into the Status
Register. When a bit is changed from 0 to 1 for the first time since being cleared, the same bit
in the event register is set fo 1. The event register is only changed by the first 0 to 1
transitions that occur in the condition register. The condition or event registers are cleared
when read.

The 16 bits of the event register and the 16 bits of the enable register undergo a bitwise AND
operation. In order for an event register bit to be reported, its corresponding bit in the enable
register must be setto 1. The 16 bits resulting from this bitwise AND operation undergoe an OR
operation with each other. The result is 1 if one or more bits were 1.

CONTINUQUSLY MONITORED STATUS

CONBITION REGISTER

16 BITS

EVENT REGISTER

16 BITS
16 BITS

STATUS REGISTER
ouTPUT

16 BITS

ENABLE REGISTER

8618008

Figure 3-5 1600S Status Register Description
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Figure 3-6 16008 Status Register Configuration

3-41



3-16-2 STATUS BYTE

The Status Byte reporis an occurrence in any of the Status Registers. and is used to activaie a
SRQ message and the RQS bit {bit 6 of the Status Byte) (see Figure 3-8). A Status Byte bit
determines an SRQ and RQS it the corresponding Service Request enable register bit is set to
1. Bits 0 to 5 and bit 7 of the Status Byte and the same bits of the Service Request enable
register undergo a bitwise AND operation. The resulting bits of the AND operation undergo an
OR operation. [f any of the enabled Status Byte bits are 1, an SRQ is generated and the RQS
Status Byte bit (bit 6) is set to 1.

STATUS SERVICE REQUEST
BYTE ENABLE REGISTER
0 0

ERROR-QUEUE NOT EMPTY

2 2
QUESTIONABLE STATUS 3 BITS 0-5, 7 BITS 0-5,7 3
MESSAGE AVAILABLE 4 4
STANDARD EVENT 5 5
6
OPERATION STATUS e 7

< SRQ GENERATION
< 8618030

Figure 3-7 16008 RQS Bit and SRQ Generation

The following commands periain to the Status Byte and Service Request enable register:

*SRE n
Sets the Service Requesi enable register contents to n (eight bit value).

*SRE?
Returns the value of the Service Request enable register contents.

*8TB?

Returns the value of the Status Byte. The Status Byte is not cleared when read but
maintains the current value until the #CLS command is used (#CLS command also
clears the condition and event registers of each Status Register).
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3-16-3 STANDARD EVENT STATUS REGISTER

The Standard Event Status Register contains an operation compiete bit, several error bits and a
power on bit. Figure 3-6 shows the Standard Event Status Register bits. The power on bit is
set to 1 following power up of the Test Set. The following commands control this register:

*#ESE n
Sets the enable register of the Standard Event Status Register to n (eight bit value).

*ESE?
Returns the enable register contents of the Standard Event Status Register.

#ESR?
Returns the event register contents of the Standard Event Status Register.

®#OPC
Sets the Operation Complete bit of the event register o 1 when all pending selected
device operations have finished.

®#OPC?
Generates an ASCH 1 in the output queue when operation is complete, activating the
Message Available bit in the Status Byte.

Example: #%DMC "ERROR_CHECK",BEGIN // Define macro named ERROR CHECK.

¥ESE 61 // Enable Std Event Status Register.
IF (¥ESR & 1)= 0 // Check Operation Complete bit.
IF (#ESR? & 4)=1 // If Standard Event Status Register
PRINT "QUERY ERROR" // reports Query Error, print message.
ELIF (¥ESR? & 8)=1 // If Standard Event Status Register

// reports Device Specifig Error,
PRINT "DEVICE SPECIFIC ERROR® // print message.

ELIF (¥ESR? & 16)=1 // T£ Std Event Status Rgtr reports
PRINT "EXECUTION ERRCR" // Execution Error, print message.

ELIF (®#ESR? & 32)=1 // If Standard Event Status Register
PRINT "COMMAND ERROR"™ // shows Command Error, print message.

ELSE // If 5td Event Status Rgtr does not

PRINT "NO ERROR DETECTED' // report an error type, print msg.

3-16-4 OPERATION STATUS REGISTER

The Operation Status Register contains the Waiting For Arm, Waiting For Trigger and Instrument
Summary bits. The Operation Instrument Register sets the instrument Summary bit (see
3-16-5). The following commands controlf the Operation Status Register:

STATus:OPERatlon:CONDIition?
Returns the condition registers contents of the Operation Status Register.

STATus:OPERation:ENABle n
Seis the enable register contents of the Operation Status Register to n {16 bit value).

STATus:OPERation:ENABIle?
Returns the enable registers contents of the Operation Status Register.

STATus:OPERation:EVENt?
Returns the event registers contents of the Operation Status Register.
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3-16-5 OPERATION INSTRUMENT REGISTER

The Operation Instrument Register is used with the INITiate and FETCh commands. Once an
INITiate command is completed and the meter is ready to be read, the appropriate meter ready
bit is set to 1. This indicates the meter is ready for the FETCh command. The foliowing
STATUS commands contro!l the Operation Instrument Register:

STATus:OPERation:INSTRument:CONDition?
Returns the condition register contents of the Operation Instrument Status Register.

STATus:OPERation:INSTRument:ENABle n
Sets enable register contents of Operation Instrument Status Register to n (16 bit value).

STATus:OPERation:INSTRument:ENABIg?
Returns the enable register contents of the Operation Instrument Status Register.

STATus:OPERation: INSTRument:EVENI?
Returns the event register contents of the Operation Instrument Status Register.

3-16-6 QUESTIONABLE STATUS REGISTER

The Questionable Status Register reports events that could bring Test Sel results into question.
The Iinstrument Status Register provides the input. Figure 3-6 shows events reported by both
registers. The following STATUS commands control the Questionable Status Register:

STATus:QUEStHIonable:CONDitlon?
Returns the condition register contents of the Questionable Status Register.

STATus:QUEStionable:ENABLe n
Sets the enable register contents of the Questionable Status Register to n (16 bit value).

STATus:QUEStionable:ENABLe?
Returns the enable register contents of the Questionable Status Register.

STATus:QUEStionable:EVENt?
Returns the event register contents of the Questionable Status Register.

3-16-7 INSTRUMENT STATUS REGISTER

The Instrument Status Register reports meter readings exceeding the upper and lower limit of
the AF, RF Power, FM Deviation, AM Modulation and Distortion Meters. The results of the
Instrument Summary Status Register (an extension of the Instrument Status Register) are also
reported. The following STATUS commands control the instrument Status Register.

STATus:QUEStionable:INSTRument: CONDition?
Returns the condition register contents of the Instrument Status Register.

STATus:QUEStionable:INSTRument:ENABLe n
Sets the enable register contents of the instrument Status Register to n (16 bit value).

STATus:QUEStionable:INSTRument:ENABLe?
Returns the enable register contents of the Instrument Status Register.

STATus:QUEStionable:INSTRument:EVEN1?
Returns the event register contents of the Instrument Status Register.
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3-16-8 INSTRUMENT SUMMARY STATUS REGISTER

The Instrument Summary Status Register acts as an exiension of the Instrument Status
Register. The Instrument Summary Status Register reports the exceeding of the upper and
jower limit of the SINAD and Phase Meter and Digital Multimeter. Following are STATUS
commands controlling the Instrument Summary Status Register.

STATus:QUEStionable:INSTRument:ISUMmary:CONDition?
Returns the condition registers contents of the Instrument Summary Status Register.

STATus:QUEStUonable:INSTRument:ISUMmary:ENABLe n
Sets the enable register contents of the Instrument Summary Status Register to n (16 bit
value).

STATus:QUEStionable:INSTRument:ISUMmary:ENABLe?
Returns the enable registers contents of the Instrument Summary Status Register.

STATus:QUEStionable:INSTRument:iISUMmary:EVENt?
Returns the event registers contents of the Instrument Summary Status Register.

The following example performs a DMM reading and checks the Status Byte for the reporting of
the DMM Upper or Lower Limit being exceeded. The enable registers of the instrument
Summary, Instrument and Questionable Status Registers are set to pass the information to the
Status Byte,

Example: %DMC "DMM READ",BEGIN // Define macro named DMM_READ.
STAT:QUES:INSTR:ISUM:ENABRLE 12 // 8et enable register to read DMM
// Upper and Lower Limit exceeded,
STAT:QUES:INSTR:ENABLE 2 // Set enable register to pass the

// Instrument Summary Status
// Register result.

STAT:QUES:ENABLE 8192 // Set enable register to pass the
// Instrument Status Register result,
#*CLS // Clear all condition and event
: // registers,.
SCREEN:DMM // Display DMM Operation Screen.
PPRINT M DMM? // Print DMM reading to Host.
IF (%kSTB? & 8) = 0 // If Status Byte reports
// Questionable Status bit as 1,
PPRINT "limit exceeded" // print limit exceeded to Host.
ELSE // If Status Byte reports
// Cuestionable Status bit as 0,
PPRINT "limit not exceeded"” // print limit not exceeded to Host.
ENDIF // Bnd IF statement.
END // End macro DMM_READ.
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3-17 IEEE 488.2 COMPLIANCE COMMANDS

TMAC contains the following IEEE 488.2 mandated commands (1600S only except as noted):
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*®CLS
(CSA also) Clear Status command. Sets all Status Registers including the Status Byte to
zero.

*DDT

Define Device Trigger command. Defines what commands are executed by the GET
(Group Execute Trigger) command received at the GPIB Connector or the *TRG
command.

Example: %DDT SCOPE:TRIGGER:ONE; SCOPE:ARM

These commands are executed when a GET {(Group Execute Trigger)
command is received at the GPIB Connector or a ¥*TRG command is executed.

*DMC
{CSA also) Define Macro command. Assigns commands to a macro label (see 3-9).

*EMC b
Enable Macro command. Disables macros when b is set to 0, enables macros when bis
set to 1. Used to execute commands which have the same name as a macro.

*EMC?
Enable Macro Query. Returns the Enable Macro command status. 0 is returned if
macros are disabled, 1 is returned if macros are enabled.

*ESE n
Standard Event Status Enable command. Sets Standard Event Status Enabie Register to
value specified by n {see 3-16-3).

*ESE?
Standard Event Status Enable Query. Returns the contents of the Standard Event Status
Enable Register {see 3-16-3).

*#ESR?
Standard Event Status Register Query. Returns the contents of the Standard Event
Status Register (see 3-186-3).

EIDN?
{CSA also) Identification Query. Returns device ldentification. Manufacturer, model,
serial number and version of device is returned.

*LMC?
List Macro Query. Returns the currently defined macros (see 3-9).

®OPC
Operation Complete command. Causes the device to activate the operation compiete bit
in the Standard Event Status Register when operation is finished {see 3-16-3).

*0OPC?
Operation Complete Query. Puts an ASCIl 1 into the device output queue when
operation is finished {see 3-16-3).



*PMC
(CSA also) Purge Macro command. Deletes all macros and declared variables from
memory {see 3-9).

#RCL n
Recall command. Restores device to the environment (routings and settings) stored in
local memory location n. Range of nis 0 to 9.

*RST
Reset command. Resets device to preset condition.

*SAV n
Save command. Saves current environment {routings and settings) in local memory
location n. Range of nis 1 to 8.

*SRE n
Service Request Enable command. Sets Service Request enable register to value
specified by n (see 3-16-2).

*SRE?
Service Request Enable Query. Returns contents of Service Request enable register
{see 3-16-2}.

*x8TB?
Read Status Byte Query. Returns Status Byte contents (see 3-16-2).

*#TRG
Trigger command. Executes trigger command as defined by the *DDT command See
SCOPe:TRIGger:SOCURce (4-9) command.

*¥TST?
Self-Test Query. Pertorms Self Test and returns 0 if passed, 1 if failed.

*WAI
Wait To Continue command. Stops device command execution until ®#0PC? is true.
Used following Screen commands to allow the Screen to mature before readings are
taken.

3-18 FM/AM-16005 and FM/AM-1600CSA GENERAL TMAC COMMANDS

The following pages contain General TMAC commands; listing syntax, use and action.
Examples are also provided to aid in the understanding of the commands. Cross references to
relating commands are also included. Commands are in alphabetical order.
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*DMC

*DMC

USE
SYNTAX

ACTION

SEE ALSO

EXAMPLES
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To define macros and functions.

*DMC "name”, command; .... ; command

Defines a macro or function with the name specified and containing the
commands listed. After a macro or function is defined, entering the macros
or functions name executes it (and all the commands contained within it).
Macros utilize several lines using the BEGIN and END commands. A function
is a macro with a RETURN command used to return values. The RETURN
command returns results directly through the active interface connector.

VARIABLE DESCRIPTION

name Name of the macro or function defined. The first
character of the name is a letter while the remaining
characters can be letters, digits and the underscore.
The length of the name can be from 2 to 31 characters.

command Commands performed when macro or function is executed.
Macros (3-9}, BEGIN, END, RETURN, %LMC, FORGET, %PMC
¥DMC "Sq",SCREEN:USER; : INPUT X;Y=X%%¥2;PPRINT X," squared is ",Y

The above ¥*DMC command defines these commands as a macro named Sq.
Upon entering Sq, the INPUT command is executed, Y is set to X2, and the
PPRINT command is executed.

#DMC "Sguare",BEGIN
SCREEN:USER

INPUT X

YeeX k2

PPRINT X," squared ig ", Y
AEND

The macro Square accomplishes the same as the Sq macro. The BEGIN and
END command allows the macro to be written over several lines.

EDMC “SQU,RETURN ($1%%2) // Defines a function named S0O.
PRINT 8Q 11 // Prints the result of the function
// named SQ (121).

EDMC MAV",RETURN ( ($14+52483)/4) // Defines a function named Av.
X=Ave 13,14,17 /7 Executes the function Av.
// Returns 11.

#DMC "Sph_Sec Surface",RETURN(3.1415%$1/2% (4%52+53))
PRINT Sph_Sec Surface 4.4, 2.12, 6.7

The #*DMC command defined the function (3.1415%$1/2%(4%$2+$3)) with the
name Sph_Sec_Surface. 104.9135 is printed on the CRT.



WAL

kIDN?

USE To return Test Set Identification,

SYNTAX #IDN?

ACTION Returns the identification parameters of the Test Set. Includes the
manufacturer, model, serial number and various firmware versions.

EXAMPLE ¥IDN?
An example return from a query to an FM/AM-1600S is as follows:
IFR SYSTEMS, FM/AM-1600S5,1583,3.02/C~-03.018/F~03.025/M-02.008
The serial number is 1583. The system firmware version is 3.02. The
Counter firmware version is 3.01S. The Function Generator firmware version
is 3.028. The Monitor firmware version is 2.008.

*¥PMC

USE To delete all macros and declared variables.

SYNTAX *PMC

ACTION Deletes all macros and declared variables except the predefined macros
listed in Appendix A.

SEE ALSO Macros (3-9), FORGET

kWAI (16008 Only)

USE
SYNTAX

ACTION

SEE ALSO

EXAMPLE

To pause command execution until previous operations are compiete.
EWAI
Stops command execution until all operations are complete. *#WAIl is used

after SCREEN and SETUP commands and other commands involving routing
changes or lengthy measurement times.

DELAY
SCREEN:REC // Pisplays the Receiver Screen.
®WAT // Stops command execution until
// the screen matures.
RECEIVE:INPUT:TR // Selects T/R Connector for Receiver Input.
HWAIL // Stops command execution until

// the routing change is completed.
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ACTIVATE

ACTIVATE

USE To place a task on the schedule queue so the task can be mulititasked.

SYNTAX ACTIVATE "name”

ACTION A macro must be declared a task using the TASK command before it can be
put in the schedule queue using the ACTIVATE command. This must be
done to each macro before it can be multitasked. Once execution of the
macro begins, execution starts from the beginning of the macro.
VARIABLE DESCRIPTION
name Name of the task to be loaded into the schedule queus.

SEE ALSOC Multitasking Macros {3-12), TASK, TPAUSE, TSTOP

EXAMPLES See Multitasking examples (3-12).

BEGIN

USE To allow macros to contain multiple lines.

SYNTAX ¥DMC "name”, BEGIN

sequence
END

ACTION Combines with the END command to define the command lines in multiple line
macros. The BEGIN command is not used with single line macros.
VARIABLE DESCRIPTION
name Name of the macro being defined.
sequence Command sequence performed inside the macro.

SEE ALSO Macros (3-9), ¥*DMC, END

EXAMPLES ¥DMC "MPt",VAR Mid;Mid=(Freql+Freq2)/2;NVSAV Mid, 60;PRINT Mid
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The above macro can be entered as:

VAR Mid

*DMC "MPL",BEGIN
Mid=(Freql+Freqg2) /2
NVSAV Mid, 60

PRINT Mid

END



BOX

BOX
USE To create a user defined box on the CRT,
SYNTAX BOX f, x1, y1, x2, ¥v2;, ¢
ACTION Creates a box using the points specified as the top left and bottom right
corners. The box can be created hollow or solid. Text can not be printed in
boxes as it can in windows.
VARIABLE DESCRIPTION
f Creates the box solid or holiow. fis 1 for a solid box.
fis 0 for the box to appear hollow.
xi, yt Point signifying the top left corner of the box.
x2, y2 Point signifying the bottom right corner of the box.
c Number specifying the color of the box. See Table 3-4
for the available colors and their numbers.
SEE ALSO Graphics (3-13-5)
EXAMPLES BOX 1,150,50,200,250,7

The above command displays a light gray box on the CRT as follows:

7

OO OO S e S OO

“

Figure 3-8 Box Example

8618021
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CALCULATE

CALCULATE
USE To calculate a function and return the result to the Host.
SYNTAX CALCulate? expression
ACTION The expression is calculated and returned through the active interface
connector. This command cannot be used inside a macro.
VARIABLE DESCRIPTION
expression Mathematical expression or formula calculated.
SEE ALSO Mathematical Functions (3-7)
EXAMPLES X=4,Y=3 // Initializes variables.
CALC? X%y¥i3 // Calculates the mathematical

// expression and returns the result
// to the Host. 108 is returned.

CASE OF OTHERWISE ENDCASE

USE

SYNTAX

ACTION

SEE ALSO
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To provide a predetermined decision point inside a macro.

CASE variable
OF vaiuel: command
OF value2: command

OTHERWISE: command
ENDCASE

There is no limit to the number of OF statements and the OTHERWISE
statement is optional. The OF values are compared to the CASE variable.
The command sequence following the OF value that equals the CASE
variable is executed. If no OF value equals the CASE variable, the
OTHERWISE command is executed if present, and macro execution passes
to the command following the ENDCASE command.

VARIABLE DESCRIPTION

variable Expression compared with the values to decide which OF
command to perform. -

value Expression compared with variable. |t equal to variable,
the command following value is performed.

command Command performed if value is equal to variable.

Conditional Expressions {3-10), {F, IF ELSE, IF ELIF



EXAMPLES

CASE OF OTHERWISE ENDCASE

#DMC "val"
SCREEN:USER
CASE X
OF 1: BPRINT "X=1°
OF 2: PRINT "X=2%"
OF 5: PRINT "X=5"
OTHERWISE :2PRINT "X unknown™
ENDCASE

X is compared to the OF values 1, 2 and 5. If X is equal to one of the OF
values, the commands following that OF value are executed. For example: if
X=2, the PRINT "X=2" command is executed, if X=6, the PRINT

*X unknown” command is executed.

% "Menu",BEGIN
SCREEN:USER
VAR Choice
PRINT "Press a DATA ENTRY Key to select a Test®
PRINT © and press the ENTER Key."
PRINT "1. Test 17
PRIRT "2. Test 2"
PRINT "3. Test 3"
PRINT "Any other selection othexr than the ones listed”
PRINT ¥ displays the Receiver Operation Screen.®
XY 100,250
INPUT Chcoice
CASE Choice
OF 1: PRINYT "Test 1 is running”
DELAY 3000
CLsS
Test_ 1
CF 2: PRINT" Test_2 is running"
DELAY 3000
CLS
Test 2
OF 3: PRINT®" Test 3 ls running”
DELAY 3000

CLS
Test 3
OTHERWISE: PRINT "No Test Performed®
ENDCASE
SCREEN:REC
HEWAT
END

The macro Menu displays a user created menu aliowing the selection of one
of three tests. These tests are actually macros Test_1, Test_2 and Test_3.
which are executed if 1, 2 or 3 is entered in response to the INPUT '
command. If the entered data is not 1, 2 or 3, the Otherwise command is
performed and No Test Performed is printed. After a Test is execuied or
the PRINT command is performed, command execution resumes beneath the
ENDCASE command.
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CLS

CLS
USE To erase the contents of a window or the CRT.
SYNTAX CLS
ACTION Clears the currently selected window. To clear the entire CRT, select
window O {the background) using the WSEL command.
SEE ALSO WSEL
CONST
USE To define constants.
SYNTAX CONST name, expression, name, expression,.... ,name, expression
ACTION Declares constants and their values. Constants are global and can not be
declared inside a macro. String data cannot be assigned to a constant.
Constant values can only be changed using another CONST command.
VARIABLE DESCRIPTION
name Name of the constant defined. The first character of the
name is a letter while the remaining characters can be
letters, digits and the underscore. The length of name
can be from 2 to 31 characters.
expression Value the constant is defined as. The expression does
not have to be in its simplest form.
SEE ALSO Constants and Data Arrays (3-4), DATA
EXAMPLES CONST PI,3.1415,Wid,X/4.3 // Defines PI as a constant and
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// gives it a value of 3.1415.

// Defines Wid as a constant,

// evaluates X/4.3 and assigns this
// value to Wid.



DATA

DATA

USE
SYNTAX

ACTION

SEE ALSO

EXAMPLES

To define constant data arrays.
DATA name={expression, expression, ...,expression}

Declares data arrays and their values. A data array is an array of constants.
Data arrays are global and can not be declared inside a macro. String data
cannot be assigned to a data array. Data arrays values can only be changed
using another DATA command. Data array values are specified by including
the order of occurrence in brackets following the name. This order begins
with 0 so that Stat|3] returns the fourth constant in the data array Stat.

VARIABLE DESCRIPTION

name Name of the constant defined. The first character of the
name is a letter white the remaining characters can be
letters, digits and the underscore. The length of the
name can be from 2 to 31 characters.

expression Vaiue the constant is defined as. The expression does
not have to be in its simplest form. The tirst expression
is assigned to the first index (name[0]) and so on.

Constants and Data Arrays (3-4), CONST, ICON

DATA STAT={2,34.7,2.874836593,336/41}
X=57TAT{1]
Y=8TAT 4]
Z=8TAT{0]

The value of X is set to 24.7. The v=sTAT{4] command does not execute

and an error is produced because STATI4] is not defined. The value of Z is
set to 2.
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DELAY

DELAY

USE To delay command execution.

SYNTAX DELAY ¢

ACTION Delays provide a time delay before the nexi command is executed. Delays
are used to allow physical changes enough time to occur before command
execution continues. Such changes could be: code generation, routing
changes and displaying Operation Screens.
VAHRIABLE DESCRIPTION
t The length of time delayed in ms.

SEE ALSO Macros {3-9), #WAI

EXAMPLES SCREEN:GEN
XWAT
GEN:DCS:INV 311
DELAY 20090
GEN:DCS:STOP
The DELAY command delays for 2 seconds to allow time for the DCS Code
generation.

DO UNTIL

USE To perform a set of commands repeatedly until a specified condition occurs
{becomes true).

SYNTAX Do

sequence

UNTIL condition

ACTION The DO loop repeatedly executes a command sequence until a condition
is true. i condition is true when first evaluated, the command sequence is
executed once. If the condition does not eventually become true, the DO
loop continues to loop until power is cycled.
VARIABLE DESCRIPTION
condition Conditional expression evaluated. If true, command

execution loops to the top of the DO loop.
sequence Command sequence performed at least once, then
performed repeatedly until condition is true.
SEE ALSO FOR, WHILE
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EXAMPLES

¥DMC "Count",BEGIN
Na={)
DO
N o= N + 1
PRINT N
UNTIL N=2
END

i
i/
’
s
’r/
s
s
i/

BO UNTIL

Defines a macro named Count.

Sets N to 0.

Starts the DO loop.

Increments N by 1.

Prints cgurrent value of N.
Loops N to the DO command

until N equals 2.
Ends macro Count.

N is set to 0 and the DO command is executed, initialing the following

sequence:

@® 1 is added to N and N is printed (1}.

N is compared to its ending value (1 compared to 2).

N is compared to its ending value (2 compared to 2).

@
® 1 is added to N and N is printed (2).
L
@

The command following the UNTIL command is executed as command
execution continues on.

#EDMC

%DMC "Compute_ x", BEGIN

X = 6
DO
X = Compute X

FRINT X
UNTIL X=50

END

"Compute", RETURN{FLOOR (50-81) /4+50}

// Defines a function named Compute.
// Defines a macro named Compute x.

// Sets X to 6.

// Starts the DO loop.

// Bets X tc the result of the
// function Compute with the old
// wvalue of X as the input.

// Prints X,

// Loops ¥ to the
// until X equals
// Ends the macro

DO command
50.
Compute_x.

After setting X to 6 and executing the DO command, the following sequence

QCCurs:

@ The Compute function is calculated and sets X equal to 61, X is printed.

@® The conditional expression (X = 50) is evaluated and, if not true,
command execution foops up to the RO loop.

& The Compute function is calculated and sets X equal to 48. X is printed.

The conditional expression (X = 50} is evaluated and, if not true,
command execution loops up to the DO loop.

@® The Compute function is calculated and sets X equal to 50. X is printed,

® The conditional expression (X = 50) is evaluated and, if true, command
execution continues below the UNTIL command.
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DO UNTIL

The conditional expression does not have to involve a variable manipulated
inside the loop.

DO
commands
UNTIL SYSTEM:KEY? > 0

This DO foop continues looping until a Front Panel Key is pressed (for
SYSTEM Commands, see 3-14).

 _DRAW

USE To create a user defined line on the CRT.

SYNTAX DRAW x1, y1, x2, y2, ¢

ACTION Creates a line from one point to the another point in a specified color.
VARIABLE DESCRIPTION
x1, y1 Point signifying the first end of the line.
x2, y2 Point signifying the second end of the line.
c Number specifying color of the line. See Table 3-4 for

colors and their numbers.
SEE ALSOC Graphics (3-13-5)
EXAMPLES See Graphic examples {3-13-5).
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EXEC

END
USE To allow macros to contain multiple lines,
SYNTAX *PMC "name”, BEGIN
sequence
END
ACTION The END command defines the end of a multiple line macro.
VARIABLE DESCRIPTION
name Name of macro being defined.
sequence Command sequence performed inside the macro.
SEE ALSO Macros {3-9), *DMC, BEGIN
EXAMPLES ¥ "Print =",BEGIN // Defines a macrc named Print x.
INPUT X // Receives a wvalue from the
// kevboard.
PRINT X // Prints the received value.
END // End of the macro Print =:.
EXEC
USE To execute a macro at a specified address.
SYNTAX EXEC address or EXEC &name
ACTION Executes the macro located at the address specified. An & with the name of
the macro as shown is equivalent to the address of the macro. Macros
requiring variables to be passed when the macros name is entered cannot be
executed using the EXEC command. Unpredictable results occur when using
an invalid address.
VARIABLE DESCRIPTION
address Address of macro to be executed.
name Name of the macro to be executed.
SEE ALSO Macros (3-9)
EXAMPLES ADD=g&First // The address of the macro First

// is loaded into the variable ADD.

EXEC ADD // The macrc located at the address

// loaded in the variahle ADD is executed.

EXEC &First // Macro First is executed.
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FLUSH

FLUSH

USE
SYNTAX

ACTION

SEE ALSO

EXAMPLES
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To return pending responses.

FLUSH

Returning data from the queries in a macro is collected in the output queue
of the Test Set. The contents of the output queue is returned at the end of
any loops present, at the end of the macro or when the queue becomes full
{the output queue is 2 kilobytes in size). The FLUSH command returns all

pending return data upon execution.

Macros {3-9)

#DMC "Without FLUSH",BEGIN //

SCREEN: REC
EWAT

REC:FREQ?
M _RF?

M_PWR?
END

//
/Y
//
//
’/
s
/i
/7
r/
r/

Defines a macro named

Without FLUSH.

Displays the Recelver Operation
Screen.

Waits for the Receiver Operation
Screen to be completely displaved.
Queries the Receiver Freguency.
Queries the Freguency Error Meter
reading.

Queries the Power Meter reading.
Ends macro Without FLUSH.

The returned data in this macro without using the FLUSH command appears

as follows:

100320,100318,62

FLMC "Wwith FLUSH",BEGIN

SCREEN:REC
EWAT

REC :FREQ?
FLUSH
M_RF?

FLUSH
M _PWR?
END

/7
/7
7/
/
/i
'
i/
/7
4
r
/H
4

Defines a macroc named With FLUSH.
Displavs the Receiver Operation
Screen.

Waits for the Receiver Operation
Screen to be completely displayed.
Queries the Receiver Freguency.
Returns impending responses.
Queries the Fregquency Error Meter
reading.

Returns impending responses.
Querlies the Power Meter reading.
Ends macro With FLUSH.

The returned data in this macro with the FLUSH commands appears as

foliows:

100320
100318
62



FOR NEXT

FOR NEXT

USE

SYNTAX

ACTION

SEE ALSO

To pertorm a set of commands in a loop a given number of times within a
Macro.

FOR variable= initial TO ending STEP step
sequence
NEXT variable

The FOR command sets variable equal to initial, executes commands until
the NEXT command, increments variable by the step value and starts
command execution again just below the FOR command. The sequence
between the FOR and NEXT command is executed repeatedly until variable
is equal to ending. When variable equals ending, the sequence is execuied
once again before command execution proceeds below the NEXT command.

The values, initial, ending and step, can be negative. If optional STEP and
step are left off, the default step is +1 even when /nitial and/or ending are
negative. H step is set so variable will not equal ending exactly, the looping
stops when variable comes the closest while not crossing the ending value.
if step is given the opposite sign needed to increment variable towards the
ending value or if step is targer than ending minus initial, the command
sequence is executed once and no looping takes place.

Do not set step equal to 0 as this loops indefinitely and requires cycling
power of the Test Set to stop execution of the loop.

VARIABLE DESCRIPTICN

variable variable used to siep through the looping process.

inftial Starting value of variable.

ending Ending value of variable. When variable reaches this
value, looping is stopped and the command sequence is

executed once more.

step Amount variable is incremented for each pass through
the loop.

sequence Command sequence is executed once and then repeatedly
unti! variable equals ending.

DO, WHILE
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FOR NEXT

EXAMPLES FOR N=1 TO 3 STEP 1
commandl

NEXT N

command 2

The following sequence occurs:
N is set equal to 1.
Command? is executed.
N is incremented by 1 (N=2) and compared to ending {3).
Command? is executed.

N is incremented by 1 (N=3) and compared to ending (3}.

Command1 is executed.

Command?2 is executed and macro execution proceeds after command2.
FOR A=10 TO 4 STEP -3
PRINT A
MEXT A
PRINT 2%a
The following sequence occurs:
A is setf equal to 10.
A is printed (10).
-3 is added to A (A = 7) and A is compared to ending (4).
A ig printed (7).
-3 is added to A (A = 4) and A is compared to ending (4).

A is printed (4).

* & & & & & 9

2% A is printed (8) as command execution proceeds below the NEXT
command.

FOR MM = -1 TO -6 STEP -2
FPRINT MM
NEXT MM

-1, -3 and -5 is printed. Since MM=-7 is beyond the ending value, the last
loop occurs when MM is equal to -5.
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FORGET

FOR N=1 TO 4 STEP -1
PRINT N
NEXT N

N is set equal to 1 and printed once and command execution proceeds below
the NEXT command. No looping takes place because step does not have the
sign needed to proceed the variable value toward the ending value.

FORGET

USE To detete a macro from memory.

SYNTAX FORGET "name”

ACTION Deletes the macro specified. All macros and variables declared after the
specified macro was declared are also deleted.
VARIABLE DESCRIPTION
name Name of macro to be deleted.

SEE ALSO *PMC

EXAMPLES *DMC "FIRST",BEGIN

PRINT "first macro”
END
¥DMC "SECOND",BEGIN
PRINT "second macro®
END
VAR TOgBE~ERASED

FORGET "SECCOND"
Upon execution of the FORGET command, the macro SECOND and the

variable TO_BE_ERASED are deleted from memory. The macro FIRST is
still contained in memory.
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FORMat

FORMat
USE To specify the form of the returned data for queries.
SYNTAX FORMat BiNary
FORMat OCTal
FORMat HEXadecimal
FORMat ASCIii {16008 Only)
FORMat DECIimal (CSA Only)
ACTION Specifies form of the returned data for queries. The four forms are Binary
(base 2), Octal (base 8), Hexadecimal (base 16) and ASCII (16008S) or
Decimal {CSA) (base 10). Defaultis base 10. For the 160085, all returned
data not in ASCI format is preceded with a prefix signifying the format: #B
for Binary, #Q for Octal and #H for Hexadecimal. Data in scientific notation
is not affectied by these commands.
SEE ALSO Numeric Form (3-5-2)
EXAMPLES REC:FREQ 103.7 MHZ // Bets Receiver Frequency to 103.7 MHz.
FORM BIN // Selects binary format for the
// returned data.
REC:FREQ? // Cueries the Receiver Frequencay.
// #B11001010100010100 is returned.
FORM HEX // Selects Hexadecimal format for
// the returned data.
REC:FREQ? // Queries the Receiver Fregquency.
// #H19514 is returned.
HEIGHT
USE To change height of text printed on CRT.
SYNTAX HEIGHT n
ACTION The height of text printed on the CRT after this command is changed to n
times the standard height (0.175 inches). Text can be printed in four
heights: 0.175, 0.35, 0.525 or 0.7 inches.
VARIABLE DESCRIPTION
n Height parameter setting height n x the standard height.
rn is an integer from 1 to 4.
SEE ALSO Graphics {3-13-5), PRINT, ROTATE
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HFLUSH (CSA Only)

EXAMPLES HEIGHT 1 // Sets the text height to 0.17577,
PRINT "standard" // BPRINT command.
PRINT // Bach PRINT command moves the =xy
PRINT // position down a line the current
FRINT // height set by the HEIGHT command

// f{currently 0.17577).

HEIGHT 4 // Sets the text height to 0.777.
PRINT "large™ // PRINT command.
HEIGET 2 // Sets the text height to 0.3577.
PRINT "double standard"™ // PRINT command.
HEIGHT 1 // Returns the HEIGHT setting to 1.

The following is printed on the CRT: standaxd in 0.175 inch high text,
large in 0.7 inch high text and double standaxrd in 0.35 inch high text.

Each PRINT command without an ending comma moves the xy position to the
beginning of the next line using the height setting for the height of the line.
The first four PRINT commands move the xy position down 0.7 (0.175" for
each PRINT command). The PRINT "large” command moves the xy position
down 0.7’’. The PRINT "double standard” command moves the xy position
down 0.35".

NOTE: The HEIGHT setting shouid be returned to 1 because all printing on
the CRT uses this setting.

HFLUSH (CSA Only)

USE To quickly send HOST commands through the SCSI Bus.
SYNTAX HFLUSH
ACTION Gives previous HOST commands priority by flushing all commands currently in

the task queue out the SCSI at that time. (Normally, to avoid time consuming
SCSI traffic, HOST commands are held in the task queue. When the task
queue becomes full, commands are sent across the SCSI Bus to the 16008S.)

EXAMPLES hest "fgen:genl:modl 5;shape:sin®
host "fgen:genl:freqg 1000;mod:£fm
hflush
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HPRINT (CSA Only)

HPRINT (CSA Only)

USE To print on the CRT screen.
SYNTAX HPRINT %0nl, expression, ..... yexpression, or
HPRINT expressien, ..... % 0nl, expression,
ACTION The HPRINT command (HOST PRINT command) prints numerical and string

values at the current xy location on the CRT. Several values are printed on
the same line by separating them with commas. If the optional ending
comma is used, the next HPRINT command continues on the same line,
otherwise a new line is started. If an expression is a variable, the value of
the variable is printed. Mathematical expressions are calculated before
printing.

The %0nlis the format settings for numeric expressions and can be placed
anywhere in the HPRINT command. There can be several format settings in
each HPRINT command, each one changing the leading zero format, the
numeric base and the field width for the expressions that follow. Format
settings do not affect the printing of strings.

VARIABLE DESCRIPTION

0 Zero signifies leading zeros are added to fill the field width.
The 0 is omitted for no leading zeros. Applies only to
numeric expressions.

n Specifies field width. nis the minimum number of digit
spaces (decimal point counts as one). Applies only to
numeric expressions. If /is D, n can be in the form of b.a,
where b designates minimum number of total digit spaces
(decimal point counts as one) and a designates the
maximum number of digits after the decimal point.

/ Specifies the numeric base the data is printed in. Applies
oniy to numeric expressions. Omit for a default of Signed
Decimal or enter one of the following:

B Binary
Q Octal
H Hexadecimal
U Unsigned decimal
D Signed decimal
expression Expression to be printed. Can be a mathematical

expression, a literal string or the contents of variables.
Mathematical expressions are calculated and string
functions are performed before the resuits are printed.

SEE ALSQ PRINT, XYPRINT, PPRINT, PSCREEN, XY
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EXAMPLES

ICON (1600S Oniy)

HPRINT "CELLULAR PHONE TEST"

This HPRINT command prints the string text, between the quotation marks,
on the CRT, starting at the current xy location.

HPRINT "The Receiver Freguency is ",%3.0,HOST "REC:FREQ?"

No leading zeros and a field width of 3 is specified after the string text is
printed. The Receiver frequency setting is printed with the field width of 3,
rounded to the nearest kHz because no digits are printed after the decimal
point.

ICON (16008 Only)

USE
SYNTAX

ACTION

SEE ALSO

EXAMPLES

To create a user defined graphic on the CRT.
ICON b, r, name

A graphic is created by defining an area of pixels and a data array specifying
which pixels to appear and which not to appear (1’s to appear, 0’s not to
appear). The top left corner of the defined area is placed at the current XY
setting. The data array must contain 32 bit words.

VARIABLE DESCRIPTION

b Number of bits per row in the icon to be generated.

r Number of rows in the icon to be generated.

name Name of data array containing the bit pattern used for
the icon.

Graphics (3-13-5}, XY, DATA

See Graphic examples (3-13-5).
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IF ENDIF

IF ENDIF
USE To provide a decision point inside a macro.
SYNTAX IF condition sequence; ENDIF
or
IF condition
sequence
ENDIF
ACTION The condition must be true for sequence to execute. If the condition is
not true the sequence is not executed and execution flow passes to the next
command after the ENBIF command. Every IF command must have an
ENDIF. IF commands can be put inside other IF commands if the ENDIF to
the inner IF command is also inside the outer IF command.
VARIABLE DESCRIPTION
condition Conditional expression evaluated to determine which
command sequence is executed.
sequence Command sequence performed if the condition is true.
SEE ALSO IF ELSE, IF ELIF, CASE
EXAMPLES IF Mod>2(0 Flag=1;ENDIF
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This set of commands sets Flag equal to 0 if Mod is greater than 20. If Mod
is not greater than 20, this set of commands has no effect, as the Flag=0
command is not performed.

IF Dev > 3
IF Freq Brr < 1000
Fregq=200000
ENDIF
ENDIF

The Inner IF-ENDIF commands are executed if Dev is greater than 3. The
Freq=200000 command is executed if Freq_Err is less than 1000 and Dev is
greater than 3.



IF ELIF ELSE ENDIF

IF ELIF ELSE ENDIF

USE To provide a decision point inside a macro.

SYNTAX IF condition
sequence
ELIF condition
sequence
ELIF condition
sequence

ELéE
sequence
ENDIF

ACTION IF ELIF command allows several conditions to be checked instead of one or
two. Each ELIF (Eise If) part aliows the checking of a condition. |f the
condition is true, the following sequence is executed. The optional ELSE
sequence is executed if no ELIF condition is true. An ENDIF command must
be included at the end of a IF ELIF group of commands. If two ELSE IF
commands are true, only the sequence following the first one is executed.

VARIABLE DESCRIPTION
condition Conditional expression
sequernce Command sequence (set of commands) performed if

previous conditional expression is true.

SEE ALSO IF, IF ELSE, IF ELIF, CASE
EXAMPLES IF X=3
PRINT "X=3"
ELIF X=4
PRINT "X=4®
ELIF X=5
PRINT "X=5"
ENDIF

Executes the PRINT command that follows a true condition if there is one
and ignores all other PRINT commands.
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IF ELSE ENDIF

IF ELSE ENDIF

USE

SYNTAX

ACTION

SEE ALSO

EXAMPLES
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To provide a decision point inside a macro.

IF condition sequence
ELSE sequence2
ENDIF

or

IF condition
sequencel

ELSE
sequencel

ENDIF

IF ELSE command allows one of two command sequences to be executed
depending on the validity of the condition. I the condition is true,
sequencel is executed. If the condition is false, sequence? is executed.
Every IF ELSE command must have an ENDIF,

VARIABLE DESCRIPTION

condition Conditional expression that determines which command
sequence is executed.

sequencel First command sequence. sequencel is executed if
condition is true.

sequencel Second command sequence. sequenceZ2 is executed if
condition is not true.

IF, IF ELIF, CASE

IF D>4 PRINT "D HIGH"
ELSE PRINT ®*D LOW"
ANDIF

Example prints D HIGH if D is greater than 4; otherwise D LOW is printed.

I T=3
T=T+1

ELSE
T=T-1

ENDIF

1is added to Tif T is equal to 3. If T is not equal to 3, 1 is subtracted.



IF ELSE (Shorthand)

IF ELSE (Shorthand)

USE
SYNTAX

ACTION

SEE ALSO

EXAMPLES

As an abbreviated version of the tF ELSE command.
command (condition? true:faise)

The shorthand version of the IF ELSE command allows one of two arguments
to be performed with the same command. f the condition is true, the first
argument {(true) is performed. |f the condition is false, the second argument
{false} is performed. No ENDIF is used with this command.

VARIABLE DESCRIPTION

command Incomplete command which is performed with one of the
arguments.

condition Conditional expression that determines which argument

is performed with the command.
true Argument command performs if condition is true.
false Argument command performs if condition is false.
IF, IF ELSE, IF ELIF, CASE
PRINT (D>47 "D HIGH":"D LOW™)
The conditional expression {D>47) is evaluated, and if true, the command
PRINT "D HIGH" is executed. If the conditional expression is false, the
command PRINT "D LOW" is executed.
T= (T=37? T+1:T~1)
The conditional expression (T=37?) is evaluated, and if true, the command

T=T+1 is executed. If the conditional expression is faise, the command
T=T-1is executed.
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INPUT

INPUT

USE To enter data during macro execution.

SYNTAX INPUT variable

ACTION Stops execution of the macro until data is input. The value of the data
entered is assigned to the variable specified in the command and command
execution continues. For the 16008, the CRT displays a blinking cursor with
a width set using the EDIT:WIDTH command. Data is entered using the
DATA ENTRY Keys and pressing the ENTER Key. For the CSA, there is no
blinking cursor and the data is entered using the remote controller keyboard.
VARIABLE DESCRIPTION
variable Variable given the value entered.

SEE ALSO Variahles and Arrays in Macros (3-11), Colors (3-13-1)

EXAMPLES #DMC "GET X"
EDIT:WIDTH 30
INPUT X
PRINT X
END
Upon executfion of the macro GET_X, a blinking cursor appears on the CRT
(16008 only). The cursor is set to a width of 30 pixels by the EDIT:WIDTH
command. if 8, 5, « and 3 DATA ENTRY Keys are pressed, variable X is
assigned the value of 65.3 and 65. 3 is printed on the CRT.

INTERP

USE To execute commands that may not be known when the macro containing the
commands is defined.

SYNTAX INTERP "string;string;.. :string"

ACTION The INTERP command executes each string as a command and is limited to
one line. The INTERP command is not required to be inside a macro.
VARIABLE DESCRIPTION
string String variables, literal strings and string functions.

EXAMPLES #DMC "Run tests",RBEGIN
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INPUT §
INTERP PPRINT §$; TEST"+STR{S$1)
END

Entering Run_tests 4 executes this macro. f Test Working is entered at the
INPUT prompt, Test Working is printed and the macro Test4 is executed. if
the INTERP command is not used, the Run_tests macro can not be defined

because the $ in the PRINT command and TEST4 are not yet defined.



KEYPAD:ERASE (16005 Only)

KEYPAD:ERASE (1600S Only)

UsE To erase Soft Function Key definitions.
SYNTAX KEYPAD:ERASE n
ACTION Erases definition for n Soft Function Key.
VARIABLE DESCRIPTION
n Number of the Soft Function Key affected. The range of
nis from 1 to 6.
SEE ALSO Soft Function Key Displays {(3-13-4), KEYPAD:LABEL, KEYPAD:SOFT
EXAMPLES KEYPAD:ERASE 4 // Erases definition for Soft
// Function Key F4.
[rEsT 1fvesT 2[TEST 3[TEST 4] Setup | Ret |
\, / B618022 \ 4
Before KEYPAD:ERASE command After KEYPAD:ERASE command
is executed is executed

Figure 3-9 KEYPAD:ERASE Example
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KEYPAD:LABEL

KEYPAD:LABEL
USE To create Soft Function Key definitions.
SYNTAX KEYPAD:LABEL n, "label"
ACTION Creates a definition for the specified Soft Function Key.
VARIABLE DESCRIPTION
n Number of the Soft Function Key. Range of nis from
1 to 8.
label Definition for the specified Soft Function Key. Executing
without a label between the quotation marks (") is the
same as initiating the KEYPAD:ERASE command.
SEE ALSO Soft Function Key Displays {3-13-4), KEYPAD:ERASE, KEYPAD:SOFT
EXAMPLES KEYPAD:LABEL 4, "Menu"

TEST 1/TEST 2[TEST 3| Menu | Setap| Ret |

\, / 8618023 N J

Before KEYPAD:LABEL command After KEYPAD:LABEL command
is executed is executed

Figure 3-10 KEYPAD:LABEL Example
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KEYPAD:SOFT (16005 O

KEYPAD:SOFT (1600S Only)

hly)

USE

SYNTAX
ACTION
SEE ALSO

EXAMPLES

To create the Soft Function Key frame located at the bottom of the current
screen.

KEYPAD:SOFT
Creates the Soft Function Key frame at the bottom of the current screen.
Soft Function Key Displays (3-13-4), KEYPAD:ERASE, KEYPAD:LABEL

KEYPAD: SOFT

e

/  sewgo24  \ )

Before KEYPAD:SOFT command

After KEYPAD:SOFT command
is executed is executed

Figure 3-11 KEYPAD:SOFT Example
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NVRCL (1600S Only)

NVRCL (1600S Only)

USE To recall a variabie or array stored in non-volatile memory.
SYNTAX NVRCL name, location
ACTION Recalls global variables and arrays saved in nonvolatile memory
VARIABLE DESCRIPTION
name Name given to recalled variable or array.
location Location of the variable or first elementi of the array.
SEE ALSO Saving Variables and Arrays (3-3-2), NVSAYV
EXAMPLE See NVRCL examples (3-3-2).

NVSAV (1600S Only)

USE To save variables and arrays in non-volatile memory.
SYNTAX NVSAV name, focation
ACTION Saves global variables or arrays in non-volatile memory. Global variables and

arrays are not saved when Test Set is turned off and need to be saved in
non-volatile memory.

VARIABLE DESCRIPTION
name Name of variable or array to be saved.
location Memory location to store variable or first element of

array. There are 111 memory locations available. Arrays
take a memory location for each element.

SEE ALSO Saving Variables and Arrays (3-3-2), NVRCL

EXAMPLE See NVSAV examples (3-3-2).
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PIXEL

PIXEL

USE To create a user defined dot on the CRT.

SYNTAX PIXEL

ACTION Creates a dot in the current foreground color at the current xy location set
by the XY command. If the foreground color or xy location is changed, the
dot does not change.

SEE ALSO Graphics {3-13-5), XY

EXAMPLES XY 300,150

COLOR 6
FIXEL

A brown dot appears at the xy iocation of 300, 150.
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PPRINT (1600S Only)

PPRINT (1600S Oniy)

USE To print responses out the RS-232 Connector.
SYNTAX PPRINT %0n/, expression, ... ,expression, "\ccc”
ACTION Sends all responses that would normally be printed on the CRT to the device

connected to the RS-232 Connector. (xy location has no affect on the
PPRINT command.)

VARIABLES DESCRIPTION

o Zero signifies leading zeros are added to fill the field width.
The 0 is omiited for no leading zeros. Applies only to
numeric expressions.

n Specifies the field width. nis the number of digit spaces
{decimal point counts as one). Applies only to numeric
expressions.

! Specifies the numeric base the data is printed in. Applies
only to numeric expressions. Omit for a default of Signed
Decimal or enter one of the following:

=} Binary
Q Octal
H Hexadecimal
U Unsigned decimal
3 Signed decimal
expression Expression to be printed. Can be a mathematical

expression, a literal string or the contents of variables.
Mathematical expressions are calculated and string
functions are performed before the resulis are printed.

cee Non-printable characters in octal form used to specify the
output. Select characters specified by the devise being
printed to or as follows:

norl Specifies a line feed character.
r Specifies a carriage return.
SEE ALSO PRINT, PSCREEN
EXAMPLES PPRINT "Ring\007\n"

Prints Ring on the RS-232 device. The \ 007 causes the devices bell to
sound (if device has a bell). The \n provides a line feed to the device.
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PRINT

PRINT

USE To print on the CRT screen (16008) or to print responses out the
RS-232 Coannector (CSA).

SYNTAX PRINT %0n!, expression, ..... sexpression, or
PRINT expression, ..... ,%0nl, expression,

ACTION Prints numerical and string values at the current xy location on the CRT.
Several values are printed on the same line by separating them with
commas. If the optional ending comma is used, the next PRINT command
continues on the same line, otherwise a new line is started. lf an expression
is a variable, the value of the variable is printed. Mathematical expressions
are calculated before printing.

The %0n! is the format settings for numeric expressions and can be placed

anywhere in the PRINT command. There can be several format settings in

each PRINT command, each one changing the leading zero format, the
numeric base and the field width for the expressions that follow. Format
settings do not affect the printing of strings.

VARIABLE DESCRIPTION

0 Zero signifies leading zeros are added to fill the field
width. The 0 is omitted for no leading zeros. Applies
only to numeric expressions.

n Specifies field width. n is the minimum number of digit
spaces {(decimal point counts as one). Applies only to
numeric expressions. For C8A, if 1is D, n can be in the
form of b.a, where b designates minimum number of digits
before the decimal point and a designates the maximum
number of digits after the decimal point.

/ Specifies the numeric base the data is printed in.

Appties only to numeric expressions. Omit for a defaul
of 8igned Decimal or enter one of the following:

B Binary

Q Octal

H Hexadecimal

U Unsigned decimal

D Signed decimal

expression Expression to be printed. Can be a mathematical
expression, a literal string or the contents of variables.
Mathematical expressions are calculated and string
functions are performed before the results are printed.

SEE ALSO HPRINT, XYPRINT, PPRINT, FSCREEN, XY
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PRINT

EXAMPLES

X=44
Y=37.83
="String"

PRINT %04,X," ",8%

This PRINT command contains a format setling specitying leading zeros and
a width of 4 characters. Signed decimal is the numeric base by default.
0044 String is printed.

PRINT X,%3," ", Y

No leading zeros and a field width of 3 is specified after X is printed.
44 37.83 is printed with the field width of 3 being expanded to fit Y.

PRINT %4B,X

No leading zeros, a field width of 4 and the Binary numeric base is specified.
101100 is printed. The field width is enlarged to accommodate X.

PRINT %7,8%,Y

No ifeading zeros and a field width of 7 is specified. String 37.83 s
printed with the 3 blank character spaces provided by the field width of 7.

PRINT %03Q,X,$,%6,Y

Leading zeros, a field width of 3 and the Octal number base is specified by
the first format setiting printing 0543t ring. No leading zeros, a field width
of 6 and the Signed Decimal number base (by default) is specified by the
second format setting printing 37.83. Each % changes the format for the
expressions that follow. The complete printed statement is

0548tring 37.83.

PSCREEN (1600S Only)

USE
SYNTAX

ACTION

SEE ALSO

3-80

To print the CRT Screen.
PSCREEN

Prints the CRT dispiay using the device connected to the RS-232 Connector.
RS-232 parameters must be configured for printing (see 6-2 of FM/AM-1600S
or FM/AM-1600CS8A Operation Manual). Command is entered through GPIB
Connector or placed in a macro since printer is connected to RS-232
Connector.

PRINT, PPRINT



RETURN

RETURN

USE To return a value from a function or to return macro execution to the
previous macro.

SYNTAX RETURN

ACTION Stops command execution of the macro it is contained in. If the macro was
called from another macro, command execution resumes in the previous
macro. If a variable is specified with the RETURN command, the variables
value is returned.

EXAMPLE DML "Even®™, BEGIN

I¥ $1 % 2 =90
PRINT $1," IS EVENT
RLSE
RETURN
ANDIF
END

#¥DMC "Test",BEGIW

¥= S1RWRS2

PRINT $1,"TO THE PCWER OF *,$2," IS ",X
Even Y

PRINT "TEST I3 DONE®

BND

If passed variable is odd, $1 % 2 equals 1 and the RETURN command
returns command execution back to the macro Test at the PRINT "TEST IS
DONE’ command.

#¥DMC "Maximum®, BEGIN

VAR Max=0

EDIT:WIDTH 45

FOR X=1 TO 10

INFPUT ¥

IF ¥Y>Max
Max=Y

ENDIF

NEXT X

RETURN Max

END

The RETURN command returns the value of Max. The function Maximum
cannot be executed by simply entering it’s name. Functions are executed by
assigning them to a variable or using them in a PRINT command.
Z=Maximum

Function Maximum is executed and the result is assigned to Z.

PPRINT Maximum

Function Maximum is executed and the result is printed on the Host Terminal.
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ROOM

ROOM

USE Finds the amount of memory size available.

SYNTAX ROOM

ACTION Returns the available memory size, in bytes, when printed.
SEE ALSC Macros (3-9)

EXAMPLES PRINT ROOM

130944 is printed on the CRT (1600S) or RS-232 Host device (CSA).

ROTATE (1600S Only)

UskE Rotates text character by character.
SYNTAX HOTATE n
ACTION Rotates the font of text printed on the CRT. Font rotates clockwise character
by character in 80° intervals.
VARIABLE DESCRIPTION
n Degrees the character is rotated. Table 3-5 shows the
amount of clockwise rotation for values of n.
n ROTATION
-0to89 0
9010 179 a0°
180 to 269 180°
270 10 359 270°

Table 3-5 Character Rotation for n Values
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SOUND

SLEEP
USE To temporarily stop multitasking a macro.
SYNTAX SLEEP "name”
ACTION Removes the specified task from the schedule queue. The task can be put
back on the schedule queue using the WAKE command.
VARIABLE DESCRIPTION
name Name of the macro to take off the schedule queue.
SEE ALSO Multitasking Macros (3-12), WAKE
EXAMPLES See Multitasking examples (3-12}.
SOUND
USE To create audio tones.
SYNTAX SOUND f, ¢
ACTION Generates a tone of frequency f for a length of time ¢ and routes the tone to
the Test Set Speaker.
VARIABLE DESCRIPTION
f Frequency of tone (in Hz) generated.
t Length of time (in ms) tone is generated.
EXAMPLES SOUND 600,1000 // Creates a 600 Hz tone for 1 sec.
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STOP

STOP

USE For Multitasking.

SYNTAX STOP

ACTION Stops command execution of all macros regardless of where the STOP
cemmand is located.

EXAMPLES #DMC "Test”,BEGIN
Y= $1%%k352
IF $2 < 0

STOP
ENDIF
PRINT $1,"TO THE POWER OF ",$2," I3 ",Y
PRINT "TEST IS DONE"
END
It the passed variable is negative, the STOP command is executed and all
macro command execution stops.

SEE ALSO Multitasking Macros {3-12)

STRING

USE To declare string variables and arrays.

SYNTAX STRING name, .... ,name
STRING namefindex], .... ,namelindex]

ACTION String variables and arrays are either local or giobal. Local string variables
are dectared inside a macro and have no meaning outside that macro. Global
string variables are declared outside macros and are used inside or outside
any macro. String variables and arrays cannot be initialized when declared.
VARIABLE DESCRIPTION
name Name of the string declared. The first character of the

name is a letter while the remaining characters can be
tetters, digits and the underscore. The iength of the name
can be from 2 to 31 characters.
[index} - Number of array elements minus one.
SEE ALSO String Variables and Functions (3-8)
EXAMPLES STRING Mess_1i,Mess_2 // Declares string variables named
// Mess_1 and Mess_2.
Mess_l="Test " // Assigns "Test " to variable Mess 1.
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Mess 2=Mess l+"complete”™ // Assigns "Test complete™ o the
// string variable Mess 2.



TSTOP

TASK

USE For Multitasking.

SYNTAX TASK "name”

ACTION Declares the specified macro as a task. A macro must be declared a task
before it can be placed on the schedule queue for muititasking. The macro
must already be loaded in memory.

VARIABLE DESCRIPTION
name Name of the macro to be declared a task.

SEE ALSO Multitasking Macros (3-12}, ACTIVATE

EXAMPLES See Muititasking example (3-12).

TPAUSE

USE For Multitasking and sharing execution time with other Test Set activities.

SYNTAX TPAUSE

ACTION While multitasking, stops command execution and passes command
execution to the next task in the schedule queue.

SEE ALSO Multitasking Macros (3-12), TSTOP

EXAMPLES See Multitasking example (3-12)

TSTOP

USE For Multitasking.

SYNTAX T8TOP

ACTION While multitasking, stops command execution and removes the currently
running task from the schedule queue and performs a TPAUSE. Command
execution passes to the next task in the schedule queue.

SEE ALSO Multitasking Macros (3-12), TPAUSE

EXAMPLES See Multitasking example (3-12).
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VAR

VAR

USE To declare variables and arrays.

SYNTAX VAR name, .... ,name
VAR namefindex], .... ,namefindex]

ACTION Variables are declared with a name. Arrays are declared with a name and an
index. Variables and arrays are either local or global. Local variables and
arrays are deciared inside a macro and have no meaning outside that macro.
Global variables and arrays are declared outside macros and are used inside
or outside any macro. Variables and arrays can be initialized when declared
using an = character. Using a variable name already used to declare another
variable, voids the previous variable.

VARIABLE DESCRIPTION
name Name of variable or array declared. The first character
of the name is a letter while the remaining characters can
be letters, digits or the underscore. The length of the
name can be from 2 to 31 characters.
[index] index of an array. l|dentifies the elements of the array
by specitying the order of occurrence. The count of
elements starts with 0.
SEE ALSO Variables and Arrays (3-3)
EXAMPLES VAR Flag=0,Set Sqgu=.9 // Variablies Flag and Set_Squ are
// declared and initialized to 0
// and 0.9.
VAR Dat{2]1={3.2,3.4,3.6} // Brray Data is declared with
// 3 elements and each element iss
// initialized to a value,

WAKE

USE For Multitasking.

SYNTAX WAKE "name"

ACTION Reenters a task {taken off the schedule queue by a SLEEP command) into the
scheduie gueue.

VARIABLE DESCRIPTION

name Name of the task put back on the schedule queue.
SEE ALSO Multitasking macros (3-12), SLEEP
EXAMPLES See Muititasking examples (3-12).
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WHILE WEND

WCLOSE
USE To erase a generated window on the CRT.
SYNTAX WCLOSE n
ACTION Closes (deletes) the window specified by n.
VARIABLE DESCRIPTION
n Number of the window to close. Windows are numbered
in the order they are created. Overlapping windows must
be closed in the reverse order they are opened.
SEE ALSO Windows (3-13-3), WOPEN, WINDOW?
EXAMPLES See Window examples (3-13-3).
WHILE WEND
USE To perform a set of commands repetiticusly while a conditional expression is
true.
SYNTAX WHILE condition
sequence
WEND
ACTION The WHILE loop repeatedly executes a command sequence until a condition
is faise. If condition is false when first evaluated, the command sequence is
not execuied once like the DO loop since the condition is tested before the
command sequence.
VARIABLE DESCRIPTION
condition Conditional expression evaluated. If true the command
sequence is performed and command execution is looped up
to the WHILE command until condition is false.
sequence Command sequence performed as long as condition is true,
EXAMPLES Ne=0
WHILE N1=2
N=N+1
WEND

N is equated to 0 and the WHILE command is executed initiating the
following sequence:

@ N is compared to 2 (N=0).

® 1is added {o N.
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WHILE

N is compared to 2 (N now equals 1).
1 is added to N,

N is compared to 2 {N now equals 2}.

N skips over commands inside loop and these commands are not
executed. Macro execution continues after WEND command.

VAR FF

WHILE FF<=LN (2%3)
FF=FF<<2
PRINT FF

WEND

The value of FF is shifted left 2 bits and printed until it is greater than
LN{2%S).

WHILE SYSTEM:KEY? != 32896
command
WEND

This WHILE loop continues looping until the Front Panel Key with a keycode
of 32896 is pressed.

WINDOW?

USE To return the window currently selected.

SYNTAX WINDOW?

ACTION Returns the number of the currently selected window. The selected window is
the window affected by the WMOVE and WCLOSE commands. The last
opened window is the selected window unless a WSEL command has
selected another window.

SEE ALSO Windows (3-13-3), WSEL, WMOVE, WCLOSE

EXAMPLES See Window examples (3-13-3).
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WOPEN

WMOVE
UsSE To move windows.
SYNTAX WMOVE x, vy
ACTION Moves the currently selected window so that the top left corner of the window
is tocated at the specified point. Moving a window that overlaps another
window disrupts the window overlapped.
VARIABLE DESCRIPTION
X, ¥ New coordinates on the CRT of the top left corner of the
window to be moved. Window size and shape are not
affected.
SEE ALSO Windows (3-13-3), WSEL, WINDOW?
EXAMPLES See Window examples (3-13-3).
WOPEN
USE To create windows.
SYNTAX WOPEN ¢, x1, y1, x2, y2
ACTION Creates a window on the CRT of color ¢ with a top left point of x7, y? and a
bottom right corner of x2, y2. Height and width of window are forced to
16 pixel increments.
NOTE: A lack of available memory can cause a window not to open.
VARIABLE DESCRIPTION
c Number of the color selected for the window.
x1, yt CRT ceoordinates of the top left corner of the window
being opened.
x2, y2 CRT coordinates of the bettom right corner of the window
being opened.
SEE ALSO Windows {3-13- 3), WCLOSE
EXAMPLES See Windows examples (3-13-3).
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WSEL

WSEL

USE To change which window is currently selected.

SYNTAX WSEL n, h

ACTION Makes the specified window the currently selected window and hides the
window if his set to 1. The selected window is the window affected by the

WMOVE and WCLOSE command.

VARIABLE DESCRIPTION

n Number of the window to become the currently selected
window. Windows are numbered in the order they are
opened.

h Specifies if window should be hidden (his 1 for window
to be hidden, 0 for window to show). A hidden window
does not appear on the CRT and must be closed and
opened again to reappear.

SEE ALSO Windows (3-13-3), WINDQW?, WMOQVE, WCLOSE

EXAMPLES See Window examples (3-13-3).

XY

Uske To specity a point on the CRT for other display commands {o use.
SYNTAX XY n, m

ACTION Specities a point {one pixel) on the CRT to be used by the PRINT, PIXEL,

HPRINT and ICON commands. The point 0,0 is the top left corner of the

CRT, with positive m in the downward direction and positive n in the right

direction. The PRINT command moves the xy position to a new line using

the current HEIGHT setting for the height of the new lins.

VARIABLE DESCRIPTION

n The x coordinate (horizontal position) of the xy location.
Range is the number of pixels across the CRT (left to right
side) (0 to 639).

m The y coordinate (vertical position) of the xy location.
Range is the number of pixels across the CRT (top to
botiom) {0 fo 349),

SEE ALSO CRT Display (3-13-2}, Graphics (3-13-5)
EXAMPLES See Graphics example (3-13-5).
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XYPRINT (CSA Cnly)

XYPRINT (CSA Only)

USE

SYNTAX

ACTION

To print on the CRT screen.

XYPRINT x,y, %0nl, expression, ..... sexpression, or
XYPRINT x,y, expression, ..... Yo Onl, expression,

Combines the XY and HPRINT commands. Prints numerical and string
values at the selected x,y location on the CRT. Several values are printed
on the same line by separating them with commas. I|f an expression is a
variable, the vaiue of the variable is printed. Mathematical expressions are
calculated before printing.

The %0n!is the format settings for numeric expressions and can be placed
anywhere in the XYPRINT command. There can be several format settings in
each XYPRINT command, each one changing the leading zero format, the
numeric base and the field width for the expressions that follow. Format
settings do not affect the printing of strings.

VARIABLE DESCRIPTION

' The x coordinate (horizontal position) of the xy location.
Range is the number of pixels across the CRT (left to right
side) {0 to 639).

¥ The y coordinate (vertical position) of the xy location,
Range is the number of pixels across the CRT (iop to
bottom) (G to 349).

0 Zero signities leading zeros are added to fill the field width.
The 0 is omitted for no leading zeros. Applies only to
numeric expressions.

n Specifies field width. n is the minimum number of digit
spaces (decimal point counts as one). Applies only to
numeric expressions. 1f /is D, n can be in the form of b.a,
where b designates minimum number of digits before the
decimal point and a designates the maximum number of
digits after the decimal point.

/ Specifies the numeric base the data is printed in. Applies
only to numeric expressions. Omit for a default of Signed
Decimal or enter one of the following:

B Binary
Q Octal
H Hexadecimal
u Unsigned decimal
D Signed decimal
expression Expression to be printed. Gan be a mathematical

expression, a literal string or the contenis of variables.
Mathematical expressions are calculated and string
functions are performed before the resuits are printed.
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XYPRINT (CSA Only)

SEE ALSO PRINT, PPRINT, PSCREEN
EXAMPLES Us=4 4
T=37.83

STRING NOT
NOT="MCBILE PHONE DOES NOT RESPOND"

XYPRINT 5,5%,%04,U," ",NOT

This XYPRINT command contains a format setting specifying leading zeros
and a width of four characters. Signed decimal is the numeric base by
default. The command prints 0044 MOBILE PHONE DOES NOT RESPOND
starting at point 5, 5 location on the CRT.

XYPRINT 319,174,U,%3," *,T

No leading zeros and a field width of 3 is specified after U is printed.

The CRT displays 44 37.83 starting in the middle of the screen. The field
width of 3 was expanded to fit T.

XYPRINT 0,0,%4B,X

No leading zeros, a field width of 4 and the Binary numeric base is specified.
101100 is printed in the upper left corner of the screen. The field width is
enlarged to accommodate U.

XYPRINT 30,55,%7,5,Y

No leading zeros and a field width of 7 is specified. Starting at xy location
{30, 50), MOBILE PHONE DOES NOT RESPOND 37.83 is printed. The three
hiank character spaces are provided by the field width of 7,

XYPRINT 319,174,%3.1,T

No teading zeros and a minimum field width of 3 with a maximum of 1 digit
after the decimal point is specified. The CRT displays 37 .8 starting in the

middle of the screen. The field width of 3 was expanded to fit T, counting
the decimal point.
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SECTION 4 - 1600S SPECIFIC TMAC
COMMANDS

This Section lists FM/AM-1600S specific commands by Operation Mode. Many commands do not
operate uniess Test Set routing is configured for the operation mode of that command. SETUP
commands establish routings for selected operation modes (see 4-2). SCREEN commands
establish routings and display the operation screen for the selected operation mode {(see 4-3}.

4-1 GENERAL

Commands affect the Test Set when executed; however changes do not appear on the
Operation Screens until the Screen is renewed using a SCREEN command.

The short form of the command is shown in uppercase letters and the long form is finished in
lower case. When entering commands, it is not necessary to use a particular letter case. The
TMAC compiler/interpreter is not case sensitive. Brackets ([]) indicate optional command items.

4-2 SETUP COMMANDS

SETUP commands establish the routings for various Operation Modes without dispiaying the
Operation Screens on the CRT.

SETUP:

AF
Configures Test Set routing for AF Meter Operation.

ANLZ
Configures Test Set routing for Spectrum Analyzer Operation.

PISTortion
Configures Test Set routing for Distortion Meter Operation.

DUPlex
Configures Test Set routing for Dupiex Operation.

DUPRX
Configures Test Set routing for Duplex Receiver Operation.

DUPTX
Configures Test Set routing for Duplex Transmitier Operaticn.

FUNC
Configures Test Set routing for AF Generator Operation.

GENerator
Configures Test Set routing for RF Generator Operation.

MONitor
Configures Test Set routing for Generator/Monitor Operation.

RECeiver
Configures Test Set routing for Receiver Operation.

SCOPe
Configures Test Set routing for Oscilloscope Operation.

SINAD
Configures Test Set routing for SINAD Meter Operation.
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4-3 SCREEN COMMANDS

SCREEN commands renew and display Mode Operation Screen on the CRT. Many commands
do not operate correctly uniess the CRT displays the applicable Mode Operation Screen.

SCREEN:

AF
Disptays Audio Frequency Meter Operation Screen.

ANLZ
Displays Spectrum Analyzer Operation Screen.

BER
Displays Bit Error Rate Meter Operation Screen.

CELL
Displays Forward Control Channel Screen of the AMPS Cell Site Monitor (AMPS option
installed).

DEViation
Cisplays Deviation Meter (Peak) Operation Screen.

DISTortion
Dispiays Distortion Meter Operation Screen.

DMM
Displays Digital Multimeter Operation Screen.

DRMS
Displays Deviation Meter (RMS) Operation Screen.

DUPlex
Displays Duplex Operation Screen.

DUPRX
Displays Dupiex Receiver Operation Screen.

DUPTX
Displays Duplex Transmitter Operation Screen.

FREQuency
Displays Frequency Error Meter Operation Screen.

FUNC
Displays AF Generator Operation Screen.

GENCELLular
Displays Main Menu of AMPS Mobile Simulator (AMPS option installed).

GENerator
Displays RF Generator Operation Screen.

GENRECC

Dispiays Reverse Control Channel Simulation Screen of AMPS Mobile Simulator (AMPS
option installed).
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SCREEN:

GENRVC
Displays Reverse Voice Channel Simulation Screen of AMPS Mobile Simulator (AMPS option
installed).

MCDulation
Displays Modulation Meter Operation Screen.

P
Displays Phase Meter Operation Screen.

PMRMS
Displays Phase Meter (RMS) Operation Screen.

POWer
Displays Power Meter Operation Screen.

AECeiver
Displays Receiver Operation Screen.

SCOPe
Displays Oscilloscope Operation Screen.

SiGnal
Displays Signal Strength Meter Operation Screen.

SINAD
Displays SINAD Meter Operation Screen.

USER

Displays blank User Screen without changing routing. User Screen has no readings to
update, decreasing run time when inside a macro. Foilowing this command with other
graphic, window and keypad commands creates customized menu screens (see 3-13).

4-4 AUXILIARY TEST SET COMMANDS

Auxiliary Test Set commands are used to communicate with an attached Auxiliary Test Set
through the SCSI Connector. The Auxiliary Test Set holds certain options avaiiable with the
FM/AM-16008 and may or may not be installed. Because of the vast command possibilities, the
FM/AM-16008 does not check the Auxiliary Test Set command for correct string syntax.

AHIT?
Returns a 1 if there is input waiting from the Auxiliary Test Set.

AUX "string”
Issues commands, as strings, to the Auxiliary Test Set.

Example: AUX "DELAY 2007 // The DELAY 200 command is passed to and
// executed by the Auxiliary Test Set.

AUX? "string?”
Issues gueries, as strings, to the Auxiliary Test Set.

Example: AUX? "PEEK? 12507 // The PEEK? 1250 guery is passed to the

// Auxiliary Test Set. The Auxiliary Test
// Set executes the guery and returns the result.
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4-5 RF GENERATOR
4-5-1 RF GENERATOR COMMANDS
GENerator:
AF
Displays AF Level Meter on the RF Generator Operation Screen when followed by
SCREEN:GENerator command.
CHANnel n
Sets Frequency to celiular channel n (1 to 1023) in the format selected using the

GEN:CHAN:FORM command. RF Generator Operation Screen displays selected cellular
channel when RF Generator is in Channel Mode (GEN:MODE CHAN command).

CHANnNel:
FORMat:
AMPS:

FORward
Selects AMPS Forward channels.

REVerse
Selects AMPS Reverse channeis.

ETACS:

FORward
Selects ETACS Forward channels.

REVerse
Selects ETACS Reverse channels.

NAMPS:

FORward
Selects NAMPS Forward channels.

REVerse
Selects NAMPS Reverse channels.

NTA4COC:

FORward
Selects NT400 Forward channels.

REVerse
Selects NT400 Reverse channels.

FORMat?

Returns channel format setting (AMPS:FORWARD, AMPS:REVERSE, ETACS:FORWARD,
ETACS:REVERSE, NAMPS:FORWARD, NAMPS:REVERSE, NT400:FORWARD or
NT400:REVERSE).
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GENerator:
bCs:
iNVert nnn

Generates the three digit octal Digital Coded Squelch (DC8) code in inverted mode.
Range of nnnis 000 to 777.

NORMal nnn

Generates the three digit octal DCS code. Range of nnnis 000 to 777. See 4-5-1G.

STOP

Stops generating the continuous DCS code.

Example: GEN:DCS:NORM 411 // Generates a continuocus DCS code of 411.
DELAY 260 // Waits for 200 ms before next command.
GEN:DCS:STOP // Stops generating the DCS code,

DIAL "sequence”
Generates sequence with a maximum of 16 digits (0 through 9 ailowed) as 2805 Pulse code.
See 4-5-11,

DIAL:

FREQuency f
Sets 2805 Tone frequency to f Hz. Range of fis 0.0 to 40000.0.

FREQuency?

Returns the current 2805 Tone frequency in Hz.

Exampie: GEN:DIAL:FREQ 3000 // Sets 2805 Tone frequency to 3000 Hz.
GEN:DIAL:FREQ? // Returns 2805 Tone frequency setting.
GEN:DIAL "55524247 // Generates a 2805 Tone £freguency message

/7 of 5552424,

DiSTortion
Displays Distortion Meter on the RF Generator Operation Screen after the screen is updated
by a SCREEN:GENerator command.

DMM
Dispiays Digital Multimeter on the RF Generator Operation Screen after the screen is
updated by a SCREEN:GENerator command.

DSAT n
(NAMPS option installed) Generates the Digital Supervisory Audio Tone (DSAT) code
specified by n. Range of nis 0 to 6.

DSAT:STOP
(NAMPS option instalied) Stops generating the continuous DSAT code.

DST n
(NAMPS option installed) Generates the Digital Signal Tone (DST) code specitied by n.
Range of nis 0 to 6.

DST:STGP
(NAMPS option installed) Stops generating the continuous DST code.
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GENerator:

4-6

DTMF "sequence”, mark,space

Generates a DTMF coded sequence. sequence has a maximum of 16 digits. Range of
optional mark and space time is from 25 to 9999 ms. Default for mark time is 74 ms.
Default for space time is 67 ms. See 4-5-1D.

FREQuency n [units]
Sets RF Generator Frequency. Range of nis 250.0 kHz to 998.9999 MHz. Select HZ, KHZ,
MHZ for units. Default for optional units is KHZ.

FREQuency?

Returns RF Generator Frequency in kHz (250.0 to 999999.9).

Exampie: GEN:PREQ 100 MHZ // Set RF Generator Frequency to 100 MHz.
GEN:FREQ? // Query the RF Generator Frequency.

// 100000 is returned (100000 kEz).

IMTS "sequence”
Generates sequernce as a DCS IMTS code. segquence has a maximum of 16 digits
(0 through 9 aliowed).

LEVel n{units]

Sets RF Generator Level. Range of nis -137.0 to 0.0 dBm or 0.031 wV to 0.224 V. Select
DBm, V, MV (mV) or UV (uV) for units. units is optional with the default being the current
units. Specifying units does not change unit selection of Test Set.

LEVel:UNIT?
Returns the current units for the RF Generator Level.
LEVe}?
Returns the RF Generator Level in the current units.
Example: GEN:LEV -65 DB // Sets RF Generator Level to ~65 dBm.
GEN:LEV:UNIT? // Queries the units for the RF Generator
// Level., DBM is returned.
GEN:LEV? // Queries the RF Generator Level. ~§&5
// dis returned.
GEN:LEV -30 // Sets RF Generator Level to -30 dBm {units

// default to dBm, the current units).

MODE type
Selects the RF Generator Mode (DIRect [Direct Mode} or CHANnel [Channel Mode]).
Channel Mode displays cellular channel frequency according to GEN:CHAN commands.

MTS "sequence”
Generates sequence as a DCS MTS code. sequence has a maximum of 16 digits
{0 through 9 allowed).

OUTput:
AUDio b

Routes AF Generator Output to the AUDIO OUT Connector if bis 1. Disconnects the
AUDIO OUT Connector if b is 0.



GEMNerator:
OUTput:

DEMOD b
Routes AF Generator Qutput to the DEMOD OUT Connector if bis 1. Disconnects the
DEMOD COUT Connector if bis 0.

POCSAG:
ALPHA:

LOWer capcode
Generates a lower case Alpha message for the capcode specified. Range of the
capcode is 0 to 2087151,

NUMeric capcode
Generates an Alphanumeric message for the capcode specified. Range of the
capcode is 0 to 2097151,

Example:
GEN:POCSAG:NUMeric 40900 // Generates an Alphanumeric message at a
// capcode of 4000 at the current rate.

SPECial capcode
Generates an Alpha special message for the capcode specified.

UPPer capcode
Generates an upper case Alpha message for the capcode specified. Range of the
capcode is 0 to 20987151, See 4-5-1H.

BEEP n, capcode
Generates n Tone Beep POCSAG message for capcode specified. Select 1,2, 3 or 4
for n. Range of the capcode is 0 to 20971561,

NUMeric capcode
Generates Numeric message for the capcode specified. Range of capcode is 0 to
2097151,

RATe
Sets POCSAG rate to high if bis 1, low if bis 0.

RATe?
Returns 1 if POCSAG rate is high, returns 0 if rate is low.

Example: %DMC "POCSAG",BEGIN // Defines a macro named FOCSAG.
GEN:POCSAG:RATE 1 // Sets POCSAG rate to High.
FOR ¥X=1 TO S // Starts FOR loop of X to loop 5 times.
GEN:POCSAG:BEEP 2,X+5030 // Generates a POCSAG Tone - 2 beeps
// message
// using the capcode specified by X.

DELAY 3000 // Delays 3 seconds (for POCSAG generation).
RWAT // Wait for the last command to be executed.
NEXT X // Loops X to the teop of the loop until X=5.
GEN:POCSAG:RATE? // Queries the POCSAG rate. 1 ig returned
END // Ends the macro named POCSAG.
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GENerator:

RCL n
Recalls RF Generator environment (routings and settings) stored in memory location n.
Range of nis 1 to 9.

SINAD
Displays SINAD Meter on the RF Generator Operation Screen when followed by a
SCREEN:GENerator command.

SPEAKer:SCURce type

Selects Test Set Speaker Input. Select OFF, FGEN (Function Generator), SINAD
(SINAD/BER IN Connector) or EXTMOD (EXT MOD IN Connector) for type. This command
takes effect when the RF Generator Operation Screen is updated.

Example: GEN:SPEAK:SOUR EXTMOD // Routes EXT MOD IN Connector to the
// Test Set Spesaker.

STORe n
Stores current RF Generator environment (routings and settings) in memory location n.
Range of nis 1 to 9.

TONE "sequernce”

Generates given sequence once the Audio code is selected using the

GENerator: TONE:TYPE command. If selected Audio code is USER, characters contained in
the sequence must be previously defined using the GENerator:TONE:USER:DEFine
command. Valid sequence characters are the digits 0 through 9 and characters A, G, R and
- {to signify a gap). Valid sequence characters for the USER code are the digits 0 through 9
and characters A through T.

TONE:
TYPE code
Selects the Audio code to generate. Enter one of the following for code:
CCIR EEA ELA (U.S8).
ZVEI DDZVEI DZVE}
NATEL EURO TONES58
CCIRH CCIRH4 USER

See 4-5-1F and F.

USER:DEFine "id".freq,duration

The id character is assigned a freq in Hz and a duration in ms. Range of freqis 0.0 to
9999.9. Range of duration is 20.0 to 9999.9. Valid characters for the id are the digits 0
through 9 and characters A through T. See 4-5-1E and 4-5-1F.

Example: GEN:TONE:TYPE CCIRH // Selects CCIRH as RF Generator Audic Code.
GEN:TONE "5553434" // Generates 5552424 zs CCIRH Audic Signal.
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GENerator:

TREMote

Generates the Tone-remote sequence for the specified function tone frequency given by fin

Hz. Select one of the following:

2050
1750
1450
1150

TREMote:STOP

1950
1650
1350
10560

1850
1550
1250

Stops the Tone remote Guard Tone generated by a previous GENerator:TREMote command.

Example: GEN:TREM 1350
GEN:TREM:STOP

// Generates a Tone Remote 1350 message.
// Stops the generating of the Tone Remote
// Guard Tone.
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4-5-2 REMOTE RF GENERATOR EXAMPLES
A. GENERATING FM MODULATED RF SIGNALS

The following command sequence generates a 1 MHz RF signal FM modulated {5 kHz
deviation) with a 1 kHz sine wave and routes the signal to the DEMOD OUT Connector:

SCREEN:GEN // Displays RF Generator Operation Screen.
GEN:FREQ 1000000 // Sets RF Generator Freguency to 1 MHz.
GEN:LEVEL 0 DB // Sets the RF Generator Level to (0 dBm,
GEN:QUTPUT:DEMCOD 1 // Routes the RF Generator output to the

// DEMOD OUT Connector.
FGEN:GEN1:STATE 1 // Activates SOURCE 1 (AF Generator 1).
FGEN:GENL1 :#REQ 1000 // Sets SOURCE 1 Fregquency to 1000 Hz.
FGEN:GER1 :MODULATION:FM // Sets SOURCE 1 Modulation to FM.
FGEN:GENL :MODL 5 // Sets SOURCE 1 Deviation to 5 kHxz.
FGEN:GEN1:SHAPE:SIN // Sets SOURCE 1 Wave Shape to a sine wave.

B. GENERATING AM MODULATED RF SIGNALS

The following command sequence generates a 10 MHz RF signal, AM modulated (80%
modulation), with a 2.5 kHz sine wave and routes the signal to the AUDIO OUT

Connector;
SCREEN:GEN // Displays RF Generator Operation Screen.
GEN:FREQ 10 MHZ // BSets RF Generator Freguency to 10 MHz.
GEN:LEVEL (0 DB // Sets the RF Generator Level to 0.0 dBm.
GEN:QUTFUT:AUDIC 1 // Routes the RF Generator output to the
// AUDIO OUT Connector.
FGEN:GEN1:STATE 1 // Activates SQURCE I (AF Generator 1}.
FGEN:GEN1:FREQ 2500 // Sets SOURCE 1 Freguency tc 2500 Hz.
FGEN:GENI :MODULATION : AM // Sets SQURCE 1 Modulation to AM.
FGEN:GENL :MODL 80 // Sets SOURCE 1 Modulation to 80%.
FGEN:GENL:SHAPE:SIN // Sets SCURCE 1 Wave Shape to a sine wave.

C. GENERATING EXTERNALLY MODULATED RF SIGNALS

The following command sequence generates a RF 15 MHz signal, AM modulated {80%
modulation}, with an external signal applied to the EXT MOD IN Connector and sends the
signal to the AUDIO QUT Connector:

SCREEN:GEN // Displays RF Generator Operation Screen.
GEN:FREQ 15000 // 8Sets RF Generator Frequency to 15 MH=z,
GEN:LEV ~20 // Sets the RF Generator Level toc -20 dBm.
GEN:QUT:AUD 1 // Routes the RF Generator Qutput to the
// AUDIO COUT Connector.
FGEN:EXT:STATE 1 // Activates SOURCE EXT (for external
// modulation).
FGEN:EXT:MOD:AM // Sets SCURCE EXT Modulation to AM.
FEEN:EXT:MODL 80 // Sets SOURCE EXT Modulation Level to B80%.
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GENERATING A DTMF CODED SIGNAL

The following command sequence generates a 450 MHz signal FM modulated with a
DTMF Code. The modulation level is 4 kHz and the RF Qutput Level is -60 dBm.

SCREEN: GEN /7
KWAT /7
GEN:FREQ 450 MHZ /7
GEN:LEV -60 DB /Y
FGEN:GEN3:ENCODE DTME /7
SCREEN:GEN /7
RWAI /7
FGEN:GEN3:MOD:FPM /7
FEEN:GEN3 :MODL 4 /7
GEN:DTMF "55523%#",80,70 //

/Y

Displays RF Generator Operation Screen.
Waits for previous commands to execute.
Sets RF Generator Freguency to 450 MHz.
Sets the RF Generator Level to ~60 dBm.
Selects DTMF as the signaling format.
Renews RF Generator Operation Screen.
Waits for previocus commands to execute.
Sets SOURCE 3 Modulation to FM.

Sets SOURCE 3 Modulation Level to 4 kHz.
Generates 55523%# DTMF coded signal with
80 ms mark time and a 70 ms space time.

GENERATING AUDIO TWO TONE CODING

The following command sequence generates a 150 MHz signal FM modulated with an
Audio Two Tone Code. The modulation level is 4 kHz and the RF Qutput Level is 0 dBm.

SCREEN: GEN /7
EWAT /7
GEN:FREQ 150 MHZ /7
GEN:LEV 0 DB /7
FGEN:GEN3:ENCODE TONE /7
SCREEN: GEN /7

FWAT /7
FGEN:GEN3:MOD:FM /7
FGEN:GEN3:MODL 4 /7
GEN:TONE:TYPE USER /7
GEN:TONE:USER:DEF ™0,0,100" //
GEN:TONE:USER:DEF "3%,880,500" //

GEN:TONE:USER:
GEN:TONE 1062

DEF "2,2200,500%//
/7

/rf

Displays RF Generator Operation Screen.
Waits for previcus commands to execute.
Sets RF Generatocr Freqguency to 150 MHz.
Sets the RF Generator Level to (0 dBm.
Selects Audio as the signaling format.
Renews RF Generatcer Cperation Screen.
Waits for previcus commands to execute.
Sets SOURCE 3 Mcdulation to FM,

Sets SOURCE 3 Mecdulation Level to 4 kHz.
Selects User Defined for the Audio Code.
Defines 0 Tone as 0 Hz, 100 ms.

Defines 1 Tone as 880 Hz, 500 ms.
Defines 2 Tone as 2200 Hz, 500 ms.
Generates the User Defined Audio Code
defined in the 3 previous commands.



GENERATING A 5/6 AUDIO TONE SEQUENCE

The following command sequence generates a 182 MHz signal FM modulated with an
Audio 5/6 Tone Code. The modulation level is 4 kHz and the RF Qutput Level is 0 dBm.

SCREEN:GEN // Displavs RF Generator Operation Screen.
¥WAT // Waits for previcus commands to execute.
GEN:FREQ 162 MHZ // Sets RF Generatcer Fregquency to 162 MHz.
GEN:LEV 0 DB // Sets the RF Generator Level to 0 dBm.
FGEN:GEN3:ENCODE TONE // Selects Audic as the signaling format.
SCREEN:GEN // Renews RF Generator Operation Screen.
RWAT // Waits for previous commands to execute.
FGEN:GEN3:MOD:FM // Bets SOQURCE 3 Modulation to FM.
FGEN:GEN3 :MODL 4 // Sets SOURCE 3 Modulation Level to 4 kHz.
GEN:TONE:TYPE:USER // Selects User Defined for the Audio Code.

GEN:TONE:USER:DEF {,900,1590 // Defines 0 Tone at 9200 Bz and 150 ms.

GEN:TONE:USER:DEF 1,11090,890 // Defines 1 Tone at 11860 Hz and 80 ms.
GEN:TONE:USER:DEF 2,1200,80 // Defines 2 Tone at 1200 Hz and 80 ms.
GEN:TONE:USER:DEF 3,1300,89 // Defines 3 Tone at 1300 Hz and 80 ms.
GEN:TONE:USER:DEF 4,1400, 80 // Defines 4 Tone at 1400 Hz and 80 ms.
GEN:TONE:USER:DEF A,(,40 // Defines A Tone at 0 Hz and 40 ms.
GEN:TONE 0Al234 // Generates the User Defined Audio Code.

// defined in the 6 previous commands.
GENERATING DCS CODE

The following command sequence generates a 162.450 MHz signal FM modulated with a
DCS Code of 456. The modulation level is 1 kHz and the RF Output Level is 0 dBm.

SCREEN:GEN // Displays RF Generator Operation Screen.
*WAT // Waits for previous commands to execute.
GEN:FREQ 162450 // Sets 162.450 MHz RF Generator Frequency.
GEN:;LEV O DB // S8ets the RF Generator Level to 0 4dBm.
FZEN:GEN3 :ENCCDE DIG // Selecte Digital as the signaling format.
SCREEN:GEN // Renews RF Generator Cperation Screen.
RWATL // Waits for previous commands to execute,
FGEN:GEN3:MOD:FM // Sets SQURCE 3 Mcdulation to FM.
FGEN:GEN3:MODL 1 // Sets SOURCE 3 Modulation Level to 1 kHz.
GEN:DCS:NORM 456 // Generates a 456 DCS Code,

GEN:DCS:3TOP // Stops the generating of the DCS Code.



GENERATING POCSAG CODE

The following command sequence generates a 930 MHz signal FM modulated with a
POCSAG Code. The modulation tevel is 4 kHz and the RF Qutput Level is 0 dBm.

SCREEN:GEN // Displays RF Generator Operation Screen.
EWAT // Waits for previous commands to execute.
GEN:FREQ 450 MHZ // Sets RF Generator Frequency to 450 MHz.
GEN:LEV (O DB // Sets the RF Generator Level to 0 d4Bm.
FGEN:GEN3:ENCODE DIG // Selects Digital as the signaling format.
SCREEN:GEN // Renews RF Generator Operation Screen.
EWAT // Waits for previocus commands to execute.
FGEN:GEN3 :MOD:FM // Sets SOURCE 3 Modulation to FM.
FGEN:GEN3:MODL 4 // Sets SOURCE 3 Modulation Level to 4 kHz.
GEN:POCSAG:RATE 0 // Sets POCSAG rate to Low.

FOR ¥Y=1 TC 5 // Starts loop. Y to be looped 5 times.

GEN:POCSAG:ALPHA:UPPER Y+5130 // Generates an Alpha upper POCSAG
// message using the specified capcode.

DELAY 3000 // Delays 3 seconds (for POCSAG generation) .
XWAT // Wait for the last command to be executed.
NEXT Y // Loops to top of the loop until Y is 5.

GENERATING 2805 CODE

The following command sequence generates a 155 MHz signal FM modulated with a 2805
Tone (with frequency reset to 1500 Hz). The modulation level is 4 kHz and the RF
Output Level is -60 dBm.

SCREEN:GEN // Displays RF Generator Operation Screen,
RUAT // Waits for previous commands to execute.
GEN:FREQ 155 MHEZ // Sets RF Generator Freguency to 155°MHz.
GEN:LEV ~-60 DB // Sets the RF Generator Level to -60.0 dBm.
FGEN:GEN3:ENCODE RCC // Selects RCC as the signaling format..
SCREEN:GEN // Renews RF Generator Operation Screen.
WAL // Waits for previous commands to execute.
FGEN:GEN3 :MOD:FM // Sets SOURCE 3 Modulation to FM.
FGEN:GEN3 :MCDL 4 // Sets SOURCE 3 Mcdulation Level to 4 kHz.
GEN:DIAL:FREQ 1500 // Sets 2805 Tone Frequency to 1500 Hz.
GEN:DIAL 5551234 // Generates a 5551234 2805 Tone signal,
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4-6 RECEIVER
4-6-1 RECEIVER COMMANDS

RECeive:
AGC:

AUTGO
Sets Automatic Gain Control to automatic setting.

MANual n
Sets Automatic Gain Controf to manual setting and sets level to n. Range of nis 0 to 255,

Example: REC:AGC:MAN 130 // Sets AGU setting to Manual and sets
// Manual AGC setting to 130.

USER:xxx

Sets Automatic Gain Conirol to User. Select one of the following for xxx: MEASure,
SPeech, DATA, HIGH, TYPE1, TYPE2 or TYPES.

Example: REC:AGC:USER:HIGH // Sets AGC setting to User Defined High.

CHANnRel n
Sets Receive Frequency to cellular channei n {1 to 1023} in the format selected using the
REC:CHAMN:FGRM command. The Receiver Operation Screen displays selected celiuiar
channel when Receiver is in Channel Mode {REC:MODE CHAN command).
CHANnel:
FORMati:
AMPS:

FORward
Selects AMPS Forward channels.

REVerse
Selects AMPS Reverse channels.

ETACS:

FORward
Selects ETACS Forward channels.

REVerse
Selects ETACS Reverse channels.

NAMPS:

FORward
Selects NAMPS Forward channels,

REVerse
Selects NAMPS Reverse channels.
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RECeive:
CHANnRel:
FORMat:
NT400:

FORward
Selects NT400 Forward channels.

REVerse
Selects NT400 Reverse channels.

FORMat?

Returns channel format setting (AMPS:FORWARD, AMPS:REVERSE, ETACS.FORWARD,
ETACS:REVERSE, NAMPS:FORWARD, NAMPS:REVERSE, NT400:FORWARD or
NT400:REVERSE).

pCS:

INVert?
Returns the three octal digits in inverted mode, decoded from the Digital Coded Squelch
{BCSE) code. Returns -1 if none available or if invalid for inverted DCS.

NORMal?
Returns the three octal digits decoded from the DCS code. Returns -1 if none available
or if invalid for normal DCS. See 4-6-1F.

STATe b

Enables DCS decoding if b is 1, disables if bis 0. RECeive:DECode DiGital and
RECeive:DiGital DCS {or DCSINV) commands must be initiated prior to enabling DCS
decoding. DCS decoding must be disabled after decoding is finished.

Example: REC:DEC DIG // Sets Receiver for decoding digital data.
REC:DIG DCS // Prepares Recelver for decoding DCS,.
REC:DCS:STAT 1 // Enables DCS decoding.

REC:DCS :NORM? /7 Returns decoded Normal DCS digits.
REC:DCS:STAT 0 // Disables DCS decoding.

DECode type
Sets Receiver for decoding type. The setting for type is DTMF, TONE or DIGital.

DEVRms
Displays Deviation Meter (RMS) reading on Receiver Operation Screen when followed by
SCREEN:RECeive command.

DIGital type
Sets digital type. Used with the RECeive:DECode DIGital command to prepare the
Receiver for decoding. The setting for type is DCS, DCSINV, POCSAG, DSAT or DST.

DiSTortion
Displays Distortion Meter reading on Receiver Operation Screen when followed by
SCREEN:RECeive command.



RECeive:

DMM
Displays Digital Multimeter reading on Receiver Operation Screen when foliowed by
SCREEN:RECeive command.

DSAT:

STATe b

{(NAMPS option instalied) Enables DSAT Decoding Function if bis 1, disables if bis 0.
RECeive:DECode DIGital and RECeive:DIGital DSAT commands must be initiated prior
to enabling DSAT decoding. DSAT decoding must be disabled after decoding is finished.

DSAT?
(NAMPS option installed) Returns DSAT reading. Returns -1 if none availabie or invalid for
normal transmission.

PST:

STATe b

(NAMPS option installed) Enables DST Decoding Function if b is 1, disables if bis 0.
RECeive:DECode DIGItal and RECeive:DIGital DST commands must be initiated prior to
enabling DST decoding. DST decoding must be disabled after decoding is tinished.

bDST?
(NAMPS option installed) Returns DST reading. Returns -1 if none available or invalid for
normal transmission.

DTMF:
STATe b
Enabies DTMF Decoding Function if b is 1, disables if bis 0. See 4-6-1D.

DTMF?

Returns string of decoded digits or -1 if nothing decoded.

Example: SCREEN:REC // Displays Receiver Operation Screen.
REC:DEC DTMF // 8ets Receiver for decoding DTMF signals.
REC:DTMF:STAT 1 // Bnakles DTMF decoding.

REC :DTMF? // Returns decoded DTMF digits.
REC:DTMF: 3TAT O // Disables DTMF decoding.
FIND:
FREGuency?

Returns frequency of first signal with amplitude larger than Find reference level. Returns
0 i no signal is found.

REFerence n
Sets Find reference level to n dBm {-110 to -5).

REFerence?
Returns Find reference level in dBm (-110 to -5).
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RECeive:

Example: REC:FIND:REF -65 // Sets Find Reference Level to ~65 dBm.
REC:FIND:FREQ? // Returns the first frequency (in kHz}
// containing a signal greater than =65 dBm.
REC:FIND:REF? // Queries the current Find Reference Level
// (in dBm). Returng =-65.

FREQuency n [units]
Sets Receiver Frequency. Range of nis 250.0 kHz to 999.9999 MHz. Select HZ, KHZ or
MHZ tor units. units is optional with a default of KHZ.

FREQuency?

Returns Receiver Frequency in kHz (250.0 to $989989.9).

Example: REC:FREQ 100 MHZ // Bets Receiver Fregquency to 100 MHz.
REC:FREQ? // Cueries the Receiver Freguency.

// Returns 100000 (100000 kHz).
INPut:

ANTenna
Selects ANTENNA IN Connector as the Receiver Input Source. Displays Signal Strength
Meter reading on the Receiver Operation Screen.

ATTenuation n
Sets Input Attenuation to n dB. Select 0, 20 or 40.

TR
Selects T/R Connector as the Receiver Input Source. Displays Power Meter reading on
the Receiver Operation Screen.

MODE type
Selects Receiver Mode (DIRect, CHANnel or SCAN [Frequency Scan]). Channel Mode
displays the cellular channel frequency according to REC:CHAN commands.

Example: REC:INP:TR // Selects TR Connector for Recelver Input.
REC:INP :ATT 20 // Sets Receiver Input Attenuation to 20 dB.
REC :MODE CHAN // Selects Receiver Channel Mode.

MODMeter

Dispiays Modulation Meter reading on the Receiver Operation Screen when followed by a
SCREEN:RECeive command and AM is selected modulation.

MODulation:

AMn
Selects Amplitude Modulation., Select 1 or 2 for n.

BFO
Selects Beat Frequency Oscillation.

FMn
Selects Frequency Modulation. Select 1, 2, 3 or 4 for n.

Example: REC:MOD:FM4 // Selects FM4 as Receiver Mcdulation.
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RECeive:

MQCDulation:

LSB

Selects L.ower Sideband Modulation.

PM

Selects Phase Modulation.

USB

Selects Upper Sideband Modulation,

USER:

FilL.Ter f
Sets User Defined Modulation IF Filter to f kHz. Select 3, 30 or 300 for f,

MGDulation:type

Sel

ects User Defined Modulation type (FM, AM, USB, LSB, BFO, PM or DATA [FM]).

POST:

APASs
Selects All Pass Post Detection Filter for User Defined Modulation.

BPASs fi.fh

Selects Bandpass Post Detection Filter for the User Defined Modulation. Lower
cutoff frequency is set to fl kHz with a range of 0.5 to 20. Higher cutoff frequency
is set to fh kHz with a range of 0.1 to 30.

CWEight
Selects C-Weighted Post Detection Filter (C-message noise weighting curve
response) for the User Defined Modulation. Refer to MIL-8STD-188-200.

HPASSs f
Selects High-Pass Post Detection Filter for the User Defined Modulation. Cutoff
frequency is set to f kHz with a range of 0.5 o 20.

ILPASSs f
Selects Low-Pass Post Detection Filter for the User Defined Modulation. Cutoff
frequency is set to f kHz with a range of 0.1 to 30.

Example:

REC:MOD :USER:FILT 30 // Selects the 30 kHz IF Filter.

REC:MOD:USER:MOD:DATA // Selects User Defined FM DATA for Receiver
// Modulation.

REC:MOD :USER:2P0ST:BPAS 10,20 // Selects a Bandpass Post Detection
// Filter with 10 kHz lower cutoff and 20 kHz
// higher cutoff frequencies.

REC:MOD? // Queries the Receiver Modulation. USER is
// returned.

MODulation?
Returns Receiver Modulation (FM, AM, USB, LSB, BFQ, PM, DATA or USER).
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RECeive:
OUTput:

AUDiIo b
Routes Demodulated Audio to the AUDIO OUT Connector if bis 1. Disconnects the
AUDIO QUT Connector if bis 0.

DEMOD b
Routes Demodulated Audio to the DEMOD QUT Connector if b is 1. Disconnecis the
DEMOD OUT Connector if b is 0.

SPEAKer b
Routes Demodulated Audio to the Speaker if bis 1. Disconnects Speaker if b is 0.

PMRms
Displays Phase Meter (RMS) reading when followed by a SCREEN:RECeive command.

POCSAG:

CAPcode?
Returns the received capcode or -1 if a capcode is not received.

MESSage?
Returns message from the decoded POCSAG signal or -1 if none available.

RATe b
Sets POCSAG rate to high if bis 1, low if b is 0.

RATe?
Returns 1 if POCSAG rate is high, 0 if rate is low.

STATe b

Enables POCSAG decoding if bis 1, disables if bis 0. RECeive:DECode DiGital and
RECeive:DIGital POCSAG commands must be initiated prior to enabling POCSAG
decoding. POCSAG decoding must be disabled after decoding is finished.

NOTE: Do not change screens with POCSAG enabled or Test Set may lock up.

TYPE?
Returns POCSAG Function Type. One of the following is returned:
TONE 1 BEEP TONE 2 BEEPS TONE 3 BEEPS
TONE 4 BEEPS NUMERIC ALPHANUMERIC
NO MESSAGE
Example: REC:DEC DIG // Sets Receiver for decoding digital data.
REC:DIG POCSAG // Prepares Receiver for decoding PCCSAG.
REC:POCSAG:STAT 1 // Enables POCSAG decoding.
REC:POCSAG: RATE 1 // Selects High rate to decode.
REC:POCSAG:MESS? // Queries for the decoded message.
REC:POCSAG:CAP? // Queries for the decoded capccde.
REC:POCSAG:TYPE? // Queries for the decoded message type.
REC:POCSAG:RATE? // Queries for the current rate setting.
// 1 is returned (for High) .
REC:POCSAG:STAT 0 // Disables POCSAG decoding.



RECeive:

HCL n
Recalls Receiver environment (routings and settings) stored in memory location n. Range of
nis 1to 9.

SCAN:

ABOR¢t
Stops Receiver Scan Function.

CONTinue
Starts or if paused, continues Scan Function.

FREQuency?
Returns frequency currently being scanned in kHz.

INCrement f
Sets Receiver Scan increment to f kHz. Range of fis 0.0 to 899999.9.

PAUSe ¢

Sets Receiver Pause rate to f sec. Range of tis 0.0 to 99.9. Receiver Scan pause time
is fength of time Scan Function pauses at frequency with broken squelch. Scan Function
stops permanently on squelch broken frequency if pause set to 0.

PAUSe?
Returns 1 if Scan Function is paused, 0 if not paused.

RATe ¢
Sets Receiver Scan rate to t sec. Range of tis 0.00 {o 99.99. Receiver Scan rate is the
time each frequency is scanned with squelch unbroken.

STARY f
Sets Receiver Scan starting frequency to f kHz. Range of fis 250.0 to 999999.9.
8TOP f
Sets Receiver Scan stopping frequency to f kHz. Range of fis 250.0 to 999999.9.
Example: REC:SCAN:STAR 1000 // Sets Receiver Scan starting freguency to
// 1 MHz
REC:SCAN:STOP 100000 // Sets Receiver Scan stopping frequency to
// 100 MHz
REC:SCAN:INC 250 // Sets Receiver Scan increment to 250 kHz.
REC:SCAN:RAT 1.5 // Sets Receiver Scan rate to 1.5 sec.
REC;:;SCAN:PAUS 10 // 8ets Receiver Scan pause time to 10 sec.
REC:SCAN:CONT // Starts Receiver Scan.
REC:8CAN:ABOR // Stops Receiver Scan.
SINAD

Displays SINAD Meter reading when followed by a SCREEN:RECeive command.

SQUelch n
Sets squelch to n. Range of nis 0.0 to 1.0.

4-20



RECeive:

SQulelich?
Returns squeich level (0.0 to 1.0).
Example: sQu .3 // Sets Sguelch level to 3/10 of total
// allowable setting.
5QU? // Queries Sguelch level. .3 is returned.
STORe n
Stores current Recelver environment (routings and settings) in memory location n. Range of
nis 1to 8.
TONE:
STATe b

Enables Audio Tone decoding if b is 1, disables if b is 0. RECeive:DECode TONE
command must be initiated prior to enabling Audio Tone decoding. Audio Tone decoding
must be disabled after decoding is finished.

TYPE xxx

Selects Audio Tone to be decoded. Choose one of the following for xxx:
GCCIR EEA E1A
ZVEI GDZVEI DZVEI
NATEL EURO TONESS
CCIRH CCIRH4 USER

See 4-6-1E and G.

TONE®R

Returns the decoded Audio Tone sequence or -1 if not available.

Example: REC:DEC TONE // Sets Receiver foxr decoding Audio Tones.
REC:TONE:STAT 1 // Enables Audioc Tone decoding.
REC:TONE:TYPE CCIR // Selects CCIR as the Audio Tone type.
REC:TONE? // Returns the decoded Budioc Tone sequence.
REC:TCNE:STAT O // Disables Audio Tone decoding.

VOLume n

Sets volume to n. Range of nis 0.0 to 1.0.

VOLume?
Returns the volume level (0.0 to 1.0}.

VOLume:

AUTO b
Fnables Automatic Volume Control if b is 1, disables if b is 0.

AUTO?
Returns Automatic Volume Control state. 1 is returned if enabled, 0 it disabled.

CAlLibration:FMZ n

Zeros FM Deviation Meter. Displays the Receiver Operation Screen and selects FMn
Modulation. Range of nis from 1 to 4,
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4-6-2
A.

4-22

REMOTE RECEIVER EXAMPLES

RECEIVING FM SIGNALS

The following command sequence receives a 96 MHz FM signal through the ANTENNA IN
Connector and outputs the audio signal through the Test Set Speaker.

*DMC "REC FM",BEGIN /7
SCREEN:REC /Y
REC:FREQ 96000 /Y
REC :MODULATION: FM1 /7
REC:INPUT :ANTENNA /7

4

REC:INPUT:ATTENUATION 0 //

//
N=1,X=0 /7
WHILE X=0 //

Y

REC:8QU N 7/
DELAY 25 /7
NuwN-0G. 02 ¥
X=:MEAS:8QU? //
WEND ;Y
4

REC:0UTPYUT: SPEAKER 1 Vi
/7

END ¥4

RECEIVING AM SIGNALS

Define a macro named REC FM.

Display the Receiver Operation Screen.
Set Receiver Freguency to 96 MHz.

Select FM1 for Receiver Modulation.
Select the ANTENNA IN Connector for
Receiver Input.

Select 0 dB for the Receiver Input
Attenuation Level,

Set variables to initial values.

Start WHILE loop toe loop as long as
squelch is not broken.

Set squelch 0.02 lower than last setting.
Allow time for squelch to settle.
Decrement variable N (use to set squelch).
Set X to 1 when squelch breaks (see 4-15) .
End of WHILE loop. X loops to the top as
long as X=0 (squelch unbroken) .

Routes Receiver Cutput to the Test Set
Speaker.

End of macrco REC _FM.

The following command sequence receives a 1240 kHz AM signal through the ANTENNA
IN Connector and outputs the audio signal through the DEMOD QUT Connector.

#DMC "REC_AM",BEGIN /7
SCREEN:REC /7
REC:FREQ 1240 s

REC:MODULATION:AM1 /7
REC:INPUT:ANTENNA /7

7/
REC:INPUT:ATTENUATION O /7

/7
N=1,%X=0 //

WHILE X=0 7/
!/

REC:SQU N /7
DELAY 25 /7
N=N=-0.02 7/
X=:MEAS:SQU? /7
WEND /7
/Y

REC:OUTPUT:DEMCD 1 s
/7

END /7

Define a macro named REC_AM.

Display the Receiver Operation Screen.
Set Receiver Frequency to 96 MHz.

Select AM1 for Receiver Mcdulation,.
Select the ANTENNA IN Connector for
Receiver Input.

Select 0 dB for the Receiver Input
Attenuation Level.

Set variables initially.

Start WHILE loop te lecop as long as
squelch is not broken.

Set squelch (.02 lowexr than lasi setting.
Allow time for squelch to settle.
Decrement wvariakle N (use to set squelch).
Set X to 1 when squelch breaks {see 4-15).
End of WHILE loop. X loops to the top as
long as X¥=0 (sgquelch unbroken).

Route Receiver Output to the DEMOD OQUT
Connector.

End of macro REC_AM.



RECEIVING SSB SIGNALS

The following command sequence receives a 14 MHz LSB signal through the T/R
Connector and routes the demodulated signal te the AUDIO OUT Connector.

#pMC "REC_SSBY,BEGIN // Define a macro named REC _535B.
SCREEN:REC // Display the Rec¢eiver Operation Screen.
REC:FREQ 14000 // Set Receiver Freguency to 14 MHz.
REC:MODULATION:LSB // Select LSB for Receiver Modulation.
REC:INPUT:TR // Belect the T/R Connector for Receiver
// Input.
REC:INPUT:ATTENUATION O // 8elect O dB for the Receiver Input
// Attenuation Level. '
N=1,X=0 // 8et wvariables initially.
WHILE X=0 // Start WHILE loop to loop as long as
// sguelch is not broken.
REC:3QU N // Set sguelch 0.02 lower than last setting.
DELAY 25 // Allow time for squelch to settle,
N=N-0.02 // Decrement N (use to set sqguelch).
=:MBAS:3QU"? // Bet % to 1 when squelch breaks (see 4-15).
WEND // Bnd of WHILE lcop. ¥ loops to the top as
// long as X=0 (sgquelch unbroken).
REC:QUTPUT:AUDIO 1 // Routes Receiver Output to the AUDIO OUT
// Connector.
END // End of macro REC_SSB.

DECODING DTMF CODED SIGNALS

The following command sequence receives a 450 MHz FM moduiated DTMF signal and
routes the demodulated signal to the AUDIO OUT Connector and the Test Set Speaker.

*DMC "REC_DTMF" , BEGIN // Define a macro named REC_DTMF.
SCREEN:REC // Display Receiver Operation Screen,
REC:¥REQ 450000 // 8et Receiver Freguency to 450 MHz.
REC:MODULATION:FM1 // Select FM1 for Receiver Modulation.
REC:INPUT:TR // Belect T/R Connector for Receiver Input.
REC:INPUT:ATTENUATION O // Select 0 dB for Receiver Input
// BAttenuation Level.
N=1, X={ // Set variables initially.
WHILE X=0 // Start WHILE loop to loop as long as
// sguelich is not broken.
REC:SQU N // Set sqguelch 0.02 lower than last setting.
DELAY 25 // Allow time for squelch to settle.
N=N-0.02 // Decrement N (use to set sguelch).
X= MBAS:85QU? // Set X to 1 when sgquelch breaks {see 4-15).
WEND // End of WHILE loop. X locops to the top as
// long as X=0 (sgquelch unbroken}.
REC:QUTPUT:AUDIOQ 1 // Route the demodulated signal to the
// RUDIO OUT Connector. '
REC:QUTPUT:SPEAKER 1 // Route Receiver Qutput to the Test Set
// Speaker.
REC:DEC DTMF // 8et Receiver for decoding DTMF signals.
REC:DTMF:STAT 1 // Enable DTMF decoding.
REC:DTMF? // Return DBTMF decoded digits.
END // End of macro REC_DIMF.
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DECODING CCIR CODED SIGNALS

The following command sequence receives a 450 MHz FM modulated Audio signal and
routes the demodulated signal to the AUDIO OUT Connector and the Test Set Speaker.

¥DMC "REC_CCIR",BEGIN /Y
SCREEN:REC 4

REC:FREQ 450000 7/
REC :MODULATION: FM1 /7
REC : INPUT :ANT 7/
!/

REC:INPUT:ATTENUATION O /7
/7

N=1,X=0 //
WHILE X=0 /7
!/

REC:SQU N 7/
DELAY 25 //
N=N-0.02 /7
=:MEAS:SQU? //
WEND 7/
7/

REC:QUTPUT:AUDIO 1 //
v

REC:QUTPUT: SPEAKER 1 /7
//

REC:TONE:TYPE CCIR /7
REC:DEC TONE !/
REC:TONE:STAT 1 /S
REC : TONE? 7/
REC:TONE:STAT 0 !/
END /7

Define a macro named REC_CCIR.

Display the Receiver Operation Screen.
Set Receiver Fregquency to 450 MH=z.

Select FMLl for Receiver Modulation.
Select the ANTENNA IN Connector for the
Receiver Input.

Select 0 dB for the Receiver Input
Attenuation Level.

Set variables initially.

Start WHILE loop to loop as long as
sguelch i3 not broken,

Set squelch 0.02 lower than last setting.
Allow time for squelch to settle.
Decrement N (use to set sguelch).

Set ¥ to 1 when sguelch breaks (see 4-15).
End of WHILE locp. X loops to the tep as
long as X=0 ({squelch unbroken).

Routes the demodulated signal to the
AUDIO OUT Connector.

Routes Receiver Qutput to the Test Set
Speaker.

Selects CCIR for the Audio Code Type.
Sets Receiver for decoding Audio Tones.
Enables Audic decoding.

Returng the decoded Audio Tone sequence.
Disables Audic decoding.

End of macro REC_CCIR.



DECODING DCS CODED SIGNALS

The following command sequence receives a 450 MHz FM modulated DCS signal and
decodes the signal until Soft Function key F1 is pressed. The decoded DCS digits are

printed to the Host.

¥DMC "REC_DCS™,BEGIN //
VAR CODE /7
SCREEN:REC /7
REC:FREQ 450000 /7
REC:MODULATION: FM1 /7
REC:INPUT:ANT /7
/Y

REC:INPUT:ATTENUATION O !/
/7

N=1,X=0 /7
WHILE X=0 /7
/7

REC:SQU N /7
DELAY 25 /7
N=N-(.02 l/
=:MEAS:S8QU? /7
WEND /7
¥

KEYPAD:CLAIM //
/7

REC:DEC DIG /7
REC:DIG DCS 7/
REC:DCS:STAT 1 7/
WHILE (SYSTEM:KEY? != Fi) /7
TPAUSE /7
/7

CODE=REC:DCS: NORM?) //
IF (CODE != "-1"™) //
PPRINT CODE /7
ENDIF /7
WEND /7
REC:DCS:STAT O /7
KEYPAD:UNCLAIM /7
END /7

Define a macreo named REC_DCS.

Defines variable to hold decoded DCS.
Displays the Receiver Operation Screen.
Sets Receiver Fregquency to 450 MHz.
Selects ¥M1l for Receiver Modulation.
Selects the ANTENNA IN Connector for the
Receiver Input.

Selects 0 dB for the Receiver Input
Attenuation Level.

Set variables initially.

Start WHILE loop to loop as long as
squelch is not broken.

Set sguelch 0.02 lower than last setting.
Allows time for squelch to settle.
Decrement N {used to set sgquelch).

Set X to 1 when squelch breaks (see 4-15).
End of WHILE loop. X loops to the top as
long as X=0 (sguelch unbzoken)}.

Directs all Keyboard Input to TMAC so
Cperation Screen is not changed.

Sets Receiver for decoding digital data.
Prepares Receiver for decoding DCS.
Enable DCS decoding.

Loop until Fl Key is pressed.

Ailow TMAC to share processcr time with
Test Set (see 3-12).

Decode a Normal DCS digits, if received.
If DCS digits are decoded,

print them to the Host.

End of IF statement,

End of While locop.

Disable DCS decoding.

Release Kevyboard for normal use.

End of macro REC_DCS.
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DECODING AUDIO USER DEFINED CODED SIGNALS

The following command sequence receives a 450 MHz FM modulated Audio signal,
decodes the signal using the RF Generator Audio User Defined Tones and routes the
demodulated signal to the AUDIO OUT Connector and the Test Set Speaker.

¥DMC "REC_AUDIC_USER"

SCRE
GEN:
GEN :
GEN:
GEN:
GEN
GEN
GEN

SCRE

EN:GEN
TONE: TYPE

EN:REC

:USER
TONE:USER:
TONE:USER:
TONE:USER:
CTONE:USER:
:TONE:USER:
:TONE:USER:

DEY
DEF
DEF
DEF
DEF
DEF

REC:FREQ 450000
REC :MODULATION:FM1

REC:

INPUT :ANT

0,900,150
1,1100,80
2,1200, 80
3,1300,80
4,1400,80
E,0,40

REC:INPUT :ATTENUATION 0

N=31,

X=0

WHILE X=(

REC:8QU N

D

ELAY 25

N=N-0.02

WEND

=:MEAS:38QU?

REC:QOUTPUT:AUDIO 1

REC:OUTPUT: SPEAKER 1

REC:TONE: TYPE USER

REC:

DEC TONE

REC:TONE: STAT 1

REC:

TONE?

REC:TONE:STAT O

END

7/

s

Pefine & macro named REC_AUDIO USER,.
DEFINE THE TONES TQ BE DECODED

Displays RF Generator Operation Screen.
Selects User Defined for the Audioc Code.

Defines 0 Tone at 900 Hz and 150 ms.
Defines 1 Tone at 1100 Hz and 80 ms.
Defines 2 Tone at 1200 Hz and 80 ms.
Defines 3 Tone at 1300 Hz and 80 ms.
Defines 4 Tone at 1400 Hz and 80 ms.
Defines A Tone at 0 Hz and 40 ms.

DECODE THE DEFINED TONES

Displays the Receiver Operation Screen,
Sets Receiver Freguency to 450 MHz.
Selects FMI for Receiver Modulation.
Selects the ANTENNA IN Connector for the
Receiver Input.

Selects 0 dB for the Receiver Input
Attenuation Level,

Set wvariables initially.

Start WHILE loop to lcop as long as
sgquelch is not broken.

Set sguelch 0.02 lower than last setting.
Allows time for squelch to settle.
Decrement variable N (used to set
squelch) .

Set ¥ to I when sguelch breaks (see 4-15).
End of WHILE loop. X loops to the top as
long as ¥=0 {(squelch unbroken).

Routes the demcodulated signal to the
AYDIO OUT Connector.

Routes Receiver Output to the Test Set
Speaker.

Selects User Defined for the Audio Code
Type.

Sets Receiver for decoding Audio Tones.
Enables Audio decoding.

Returns the decoded Audic Tone seguence.
Disables Audio decoding.

End of macro REC AUDIG USER,



DECODING POCSAG CODED SIGNALS

The following command sequence receives a 450 MHz FM modulated POCSAG signal,
decodes the signal and prints the POCSAG messages to the Host until Soft Function Key
F1is pressed.

#¥DMC "REC POCSAG",BEGIN // Define a macro named REC_POCSAG.
STRING CODE // Define a string variable to hold decoded
// POCSAG message.
SCREEN:REC // Displays the Rec¢eiver Operation Screen.
REC:FREQ 450000 // Sets Receiver Freqguency Lo 450 MHz.
REC:MODULATION:FM1 // Selects FM1 for the Receiver Modulation.
REC:INPUT:ANT // Selects the ANTENNA IN Connector for the
// Receiver Input,
REC:INPUT:ATTENUATION O // Selects 0 dB for the Receiver Input
// Attenuation Level.
N=1,X=0 // Set variables initially.
WHILE X=0 // Start WHILE loop to loop as long as
// squeich is not broken.
REC:38QU N // Set sguelch 0.02 lower than last setting.
DELAY 25 // Allows time for squelch to settle.
N=N-0.02 // Decrement variasble N (used toc set
// squelch).
X=:MEAS:SQU? // Set X to 1 when squelch breaks (see 4-15).
WEND // End of WHILE loop. X loops to the top as
// long as ¥=0 (sgquelch unbroken).
REC:0OUTPUT: SPEAKER 1 // Routes Receiver Output to the Test Set
// Speaker.
REC:POCSAG:RAT 1 // Sets POCSAG rate to be decoded to High,
KEYPAD:CLAIM // Directs all Keyboard Input toc TMAC so
// Operation Screen is not changed.
REC:DEC DIG // Sets Recelver for decoding digital data.
REC:DIG POCSAG // Prepares Receiver for decoding POCSAG.
REC:POCSAG:STAT 1 // BEnable POCSAG decoding.
WHILE (SYSTEM:KEY? != F1) // Loop until Fl Key is pressed.
TPAUSE // BAllow TMAC to share processor time with

// Test Set (see 3-12).
CODE=STR(REC:POCSAG:MESS?) // Decode a POCSAG message, if received.

IF (CODE 1= "-1") // If a POCSAG message was decoded,
PPRINT CODE // print message to the Host.
ENDIF // End of IF statement.
WEND // End of While loop.
REC:POCSAG:STAT 0 // Disable POCSAG decoding.
KEYPAD:UNCLAIM // Release Keyboard for ncrmal use.
END // Bnd of macro REC_POCSAG.
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RECEIVER SETUP FOR CELLULAR OPERATION

The following command sequence configures the Receiver Mode for receiving Cellular
signals through the ANTENNA IN Connector.

SCREEN:REC

REC

REC
REC

REC

REC:

IMOD:USER:MOD:DATA

:MOD:USER:FILT 30
tMOD:USER:POST:LPAS 15

tAGC:USER:HIGH

INPUT:ANTENNA

M_DEV:RANG:UPP 10
M_AF:RES 1

2/
/7
/7
i/
/Y
//
4
4
4
;Y
’/

Displays the Receiver Operation Screen.
Selects User PDefined #M Data for the
Receiver Modulation.

Selects the 20 kHz IF Filter.

Selects Low-Pasg Post Detection Filterxr
with a cutoff freguency of 15 kHz.
Selects User Defined High Speed for the
AGC setting.

Selects the Antenna for Receiver Input.
Sets Deviation Meter Range to 10 kHz.

Sets AF Meter Gate Time to .1 sec {1 Hz).



4-7 DUPLEX
4-7-1 DUPLEX GENERAL COMMANDS

DUPlex:
METER:

PISTortion
Displays Distortion Meter on Duplex QOperation Screen.

MODMeter
Displays Modulation Meter on Duplex Operation Screen.

OFF
Disablies Modulation, Distortion and SINAD Meters.

SINAD
Displays SINAD Meter on Duplex Operation Screen.

SPEAKer:SOURce type

Selects Test Set Speaker Input. Select OFF, FGEN {Function Generator), SINAD
(SINAD/BER IN Connector) or EXTMOD (EXT MOD IN Connector) for type. Command takes
effect when RF Generator Operation Screen is updated.

STCRe n

Stores current Duplex environment (routings and settings) in memory location n. Range of n
is1io 9.

RCL n

Recalls Duplex environment (routings and settings) stored in memory location n. Range of n
is 1 to 9.

4-7-2 DUPLEX TRANSMITTER COMMANDS
DUPlex:
INPut:
AGC:

AUTO
Sets Automatic Gain Control to automatic setting.

MANual »

Sets Automatic Gain Control to manual setting and sets level to n. Range of nis
0 to 255.

USER: XXX

Sets Automatic Gain Control to User setting. Select one of the following for XXX;
MEASure, SPeech, DATA, HIGH, TYPE1, TYPEZ2 or TYPE3.

Example: DUP:INP:AGC:USER:DATA // Sets AGC setting to User Defined Data.

4-28



DUPlex:

INPut:

4-30

ANTenna
Selects ANTENNA IN Connector as Transmitter Input Source. Displays Signal Strength
Meter reading on the Duplex Transmitter Operation Screen.

ATTenuation n
Sets Input Attenuation to n dB. Select 0, 20 or 40.

CHANnRel n
Sets Duplex Transmitter Frequency to cellular channel n (1 to 1023) in the format
selected using the DUPlex:INPut:CHANRel:FORMat command. The Duplex Transmitter
Operation Screen displays selected celiular channe! when Duplex Transmitter is in
Channel Mode (DUPlex:INPut:MGDE CHAN command).
CHANnRel:

FORMat:

AMPS:

FORward
Selects AMPS Forward channels.

REVerse
Selecis AMPS Reverse channels.

ETACS

FORward
Selects ETACS Forward channels.

REVerse
Selecis ETACS Reverse channels.

NARMPS:

FORward
Seiects NAMPS Forward channels.

REVerse
Selects NAMPS Reaverse channels.

NT400:

FORward
Selects NT400 Forward channels.

REVerse
Selects NT400 Reverse channels.



DUPlex:
INPut:
CHANnNel:FORMat?
Returns channel format setting (AMPS:FORWARD, AMPS:REVERSE, ETACS:FORWARD,
ETACS:REVERSE, NAMPS:FORWARD, NAMPS:REVERSE, NT400:FORWARD or
NT400:REVERSE).
FIND:

FREQuency?
Returns frequency of first signal with amplitude larger than the Find reference level.

REFerence n
Sets Find reference level to n dB.

REFerence?
Returns Find reference level in dB.

Example:
DUP:INP:FIND:REF -~55 // Bets Find Reference Level to ~55 dBm.
DUP:INP:FIND:FREQ? // Returns the lowest fregquency {in kHz)
// containing a signal greater than ~55 dBm.
DUP:INP:FIND:REF? // Queries the current Find Reference Level
// {in dBm) . -55% is returned.

FREQuency n [units]
Sets Duplex Transmitter Frequency. Range of nis 250.0 kHz to 899.9999 MHz. Select
HZ, KHZ, MHZ for units. units is optional with a default of KHZ.

FREGQuency?
Returns RF Generator Frequency in kHz.

Example: DUP:INP:FREQ 145 MHZ // Set RF Generator Frequency to 145 MHz.
DUP:INP:FREQ? // Query the RF Generator Freguency.
// 145000 is returned (145000 kHz).
METER:

DEVRms
Dispiays Deviation Meter (RMS) when followed by a SCREEN;:DUPlex command.

DiSTortion
Disptays Distortion Meter when followed by a SCREEN:DUPlex command.

MODMeter
Displays Modutation Meter when followed by a SCREEN:DUPlex command.

PMRms
Displays Phase Meter (RMS) when followed by a SCREEN:DUPlex command.

SINAD
Displays SINAD Meter when followed by a SCREEN:DUPlex command.
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DUPlex:
INPut:
MODE type
Setlects the Duplex Transmitter Mode (DIRect or CHANnel). Channel Mode displays
celiutar channel frequency according to DUP:INP:CHAN commands.

MODulation:

AMn
Selects Amplitude Modulation. Select 1 or 2 for n.

Example: DUP:INP:MCOD:AML // Selects AM1 for Duplex Transmitter
// Modulation.

BFO
Selects Beat Frequency Oscillation.
Fiin
Selects Frequency Modulation. Select 1, 2, 3 or 4 for n.
LSB
Selects Lower Side Band Modulation.
P
Selects Phase Moduiation.
usB
Selects Upper Side Band Modulation.
USER:

FiLTer f

Sets User Defined Modulation IF Fiiter to f kHz. Select 3, 30 or 300 for f.

MODulation:type
Selects User Defined Modulation. Enter one of the following for type: FM, AM,
USB, LSB, BFO, PM or DATA (FM DATA}.

POST:

APASs
Selecizs All Pass Post Detlection Filter for User Defined Modulation.

BPASs fI,ih

Selects Bandpass Post Detection Filter for User Defined Modulation. Lower
cutoff frequency is set to f/ kHz with range of 0.5 to 20. Higher cutoff
trequency is set to fh kHz with a range of 0.1 to 30.

CWEight

Selects C-Weighted Post Detection Filter {C-message noise weighting curve
response) for the User Defined Modulation. Refer to MIL-8TD-188-200.
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CUPlex:

INPut:
MODulation:
USER:
HPASs f
Selects High-Pass Post Detection Filter for User Defined Modulation. Cutoff
frequency is set to f kHz with a range of 0.5 to 20.0.
LPASs f
Selects Low-Pass Post Detection Filter for User Defined Modulation. Cutoff
frequency is set to f kHz with a range of 0.1 1o 30.0.
MODulation?
Returns the current Dupiex Transmitter Modulation (FM, AM, USB, LSB, BFO, PM, DATA
or USER).
Example: DUP:INP:MOD:USER:FILT 3 // Selects the 3 kHz IF Filter.
DUP: INP :MOD:USER: ¥M // Selects User Defined FM for the
// Duplex Transmitter Mocdulation.
DUP:INP:MOD:USER:POST:LPAS 15 // Selects a Low-Pass Post Detection
// Filter with 18 kHz cutoff
// frequency.
DUP:INP:MOD:USER:MOD? // Queries the Duplex Transmitter
// Modulation. User is returned.
TO:
AUDio b
Routes demodulated Receiver Input to the AUDIO OUT Connector if bis 1,
Disconnects the AUDIO QUT Connector if b is 0.
DEMOD b
Routes demodulated Receiver Input to the DEMOD OQUT Connector if b is 1.
Disconnects the DEMOD OUT Connector if b is 0.
SPEAKer b
Routes demodulated Receiver Input to the Test Set Speaker if bis 1. Disconnects
the Test Set Speaker if bis C.
TR

Selects T/R Connector as Duplex Transmitter Input Source. Displays Power Meter on the
Duplex Transmitter Operation Screen.

VOLume:

AUTO b
Enables Automatic Volume Control if b is 1, disables if bis 0.

AUTO?
Returns Automatic Volume Control state. 1 is returned if enabled, 0 if disabled.
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4-7-3

DUPLEX RECEIVER COMMANDS

DUPIlex:

OUTput:

4-34

AlUDio b
Routes AF Generator Output to the AUDIO OUT Connector if bis 1. Disconnects the
AUDIO OQUT Connector if bis 0.

CHANnel n
Sets Duplex Receiver Frequency to cellular channel n {1 to 1023} in the format selected

using the DUPlex:OUTut:CHANnNnel:FORMat command. The Duplex Receiver Operation
Screen displays selected cellular channel when Duplex Receiver is in Channel Mode
(DUPlex:QUTput:MODE CHAN command).
CHANnRel:
FORMat:
AMPS:

FCRward
Selects AMPS Forward channels.

REVerse
Selects AMPS Reverse channeis.

ETACS

FORward
Selects ETACS Forward channels.

REVerse
Selects ETACS Reverse channels.

NAMPS:

FORward
Selects NAMPS Forward channels.

REVerse
Selects NAMPS Reverse channels.

NT400:

FORward
Selects NT400 Forward channels.

REVerse
Selects NT400 Reverse channels.



DUPtex:
CUTput:

CHANRnel:FORMat?

Returns channel format setting (AMPS: FORWARD AMPS:REVERSE, ETACS:FORWARD,
ETACS:REVERSE, NAMPS:FORWARD, NAMPS:REVERSE, NT400:FORWARD or
NTA400:REVERSE).

DEMOD b
Routes AF Generator Qutput to the DEMOD OUT Ceonnector if bis 1. Disconnecis the
DEMOD OUT Connector if b is 0.

DUPlex
Routes RF Generator Output to the DUPLEX OUT Connector and disconnects the T/R
Connector.

FREQuency n [units]
Sets Duplex Receiver Frequency. Range of nis 250.0 kHz to 899.9899 MHz. Select HZ,
KHZ, MHZ for units. units is optional with a default of KHZ,.

FREGQuency?

Returns Duplex Receiver Frequency in kHz.

Exampie: DUP:0UT:FREQ 900 // Set RF Generator Fregquency to 200 kHz.
DUP:QUT:FREQ? // Query the RF Generator Freguency.

// 900 is returned (900 kHz).
LEVel:

bBm n
Sets RF Level to n dBm. Range of nis 0.0 to -137.0

DBm?
Returns RF Level in dBm.

Exampie:DUP: OUT:LEV:DB -40 // Sets Duplex Receiver Qutput Level to
// —-40 dBm.

DUP:OUT:DB? // Queries Duplex Receiver Qutput Level,
// —-40 is returned.
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DUPlex:

OUTput:
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METER:

NOTE: DUPlex:METER commands were created to avoid meter operation and display
conflicts due to measurement signal routings and overlapping applications.

AF
Displays AF Meter on the Duplex Receiver Operation Screen.

DISTortion
Disptays Distortion Meter on the Duplex Receiver Operation Screen.

DM
Displays Digital Multimeter on the Duplex Receiver Operation Screen.

SINAD
Displays SINAD Meter on the Duplex Receiver Operation Screen.

MODE type

Selects the Duplex Receiver Mode (DIRect [Direct Mode] or CHANnel [Channel Mode]).
Channel Mode displays cellular channel frequency according to DUP:OUT:CHAN
commands.

OFFSet f
Sets Offset Frequency to f kHz. Range of fis -998749.9 10 999749.9.

OFFSet?
Returns Offset Frequency in kHz.

TR
Routes Duplex Receiver Output to the T/R Connector and disconnects DUPLEX OUT
Connector.



4-7-4 REMOTE DUPLEX EXAMPLES
A. GENERATING AND RECEIVING FM SIGNALS

The following sequence of commands generates a 160 MHz FM modulated signal routed
to the DUPLEX OUT Connector and receives a 165 MHz FM modulated signal through the
ANTENNA IN Connector:

SCREEN:DUPLEX // Displays the Duplex Operation Screen
DUP:QUT:FREQ 160000 // Sets 160 MHz Duplex Receiver Frequency.
DYP :0UT:DUP // Routes the DUPLEX OUT Connector fox
// the Duplex Receiver Output.
DUP:QUT:LEV:DB -390 // Bets Duplex Receiver Output Level to
// ~30 dBm.
FGEN:GEN1:STATE 1 // Activates SQURCE 1 (AF Generator 1).
FGEN:GEN1:FREQ 2000 // Sets SOURCE 1 AF freguency to 20060 Hz.
FGEN:GENL :MCD:FM // Sets SOURCE i Modulation to FM.
FGEN:GEN1:MODL 5 // Sets SOURCE 1 Meodulation Level to 5 kiz.
FGEN:GENL1:SHAPE:31IN // S8ets SOURCE 1 Wave Shape to a sine wave.
DUP:INP:FREQ 165000 // Sets Duplex Transmitter Freguency to
// 165 MHEz.
DUP : INP :ANT // Selects ANTENNA IN Connector for Duplex
// Transmitter Input.
DYP:INP:ATT { // Sets Duplex Transmitter Input Attenuation
// Lewvel to 0 dB.
DUP : INP :MOD : FM1 // Selects FM1l for the Duplex Transmitter

// Modulaticn type.
B. GENERATING AND RECEIVING AM SIGNALS

The following sequence of commands generates a 1.4 MHz AM signal (50% modulation)
modulated with Input from the MIC/ACC IN/OUT Connector and receives a 1 MHz AM
modulated signal through the ANTENNA IN Connector:

SCREEN:DUPLEX // Displays the Duplex Operation Screen
DUP:QUT:FREQ 140000 // Sets 140 MHz Duplex Receiver Frequency.
DUP :OUT :DUF // Belects the DUPFPLEX OUT Connector for
// the Duplex Receiver Qutput.
DUP:QUT:LEV:DB ~30 // Sets Duplex Receiver OQutput Level to
// =30 dBm.
FGEN:MIC:STATE 1 // BActivates SQURCE 1 (AF Generator 1).
FGEN:MIC:MOD:AMI // Sets SOURCE 1 Mocdulation to AML.
FGEK:MIC:MODL 50 // Sets SOURCE i1 Modulatiocn Level to 50%.
PTT:STATE 1 // Enables MIC/ACC Connector.
DUP:INP:FREQ 1 MHZ // Sets Duplex Transmitter Freguency to
// L MH=z.
DUP : INP :ANT // Selects ANTENNA IN Connector for Duplex
// Transmitter Input.
DUP :INP:ATT O // Sets Duplex Transmitter Input Attenuation
// Level to 0 dB.
DYP : INP :MOD : AMI1 // Selects AM1 for the Duplex Transmitter

// Modulation type.
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4-8
4-8-1
FGEN:

AF GENERATOR
AF GENERATOR COMMANDS

DATA:
(Data Generator is used for BER Meter tests.)

MODuiation:type :
Sets Data Generator Modulation to type. Select OFF, AM, FM or PM.

MODulation?
Returns Data Generator Modulation.

MODL n .
Sets Data Generator to n Modulation level. Range of n for AM is 0.0 to 100.0 (%), FM is
0.0 to 25.0 (kHz) and PM is 0.0 to 10.0 {radians).

MODL?

Returns Data Modulation level setting.

STATe b

Sets Data Modulation on if bis 1 or off if bis 0.

Example: FGEN:DATA:MOD:FM // Sets Data Generator Mocdulation to FM.
FGEN:DATA:MCDL 4 // Sets Data Generator Modulation Level to

// 4 kHz.

FGEN:DATA:STAT 1 // Enables Data Generator.
FGEN:DATA :MOD? // Returns Data Generator Modulation (FM) .
FGEN:DATA :MODL? // Returns Data Generator Modulation Level.

// 4 {(kHz) is returned.

EXT:
(External modulation is input through EXT MOD IN Connector.)
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LEVel n

Sets External Modulation Proportional output level to n%. Range of nis 0 fo 100.
Sources are adjusted so that proportional output levels of sources combine to equal
Function Generator Output Level. Command has no effect if Proportional Mode off.

LEVel?
Returns External Modulation Proportional output level setting in %.

MODL n
Sets External Modulation level to n. Range of n for AM is 0 to 100 (%)}, FMis 0.0 to
10.0 (kHz) and PM is 0.0 to 10.0 (radians).

MODL?
Returns External Modulation level setting.

MODulation: type
Sets External Modulation to type. Select OFF, AM, FM or PM,

NOTE: Do not set ditferent AF Generators to FM and PM simuitaneously because
hardware limitations may cause ambiguous readings.



FGEN:
EXT:

MODulation?
Returns External Modulation type (OFF, AM, FM or PM).

STATe b
Sets External Modulation on if bis 1 or off if bis 0.
Example: FGEN:EXT:MOD:AM // Sets External (EXT MOD}) Modulation Type
/7 to AM.
FGEN:EXT:MODL 50 // Sets External Modulation Level to 50%.
FGEN:PROP 1 // Selects Proportional Mode for the AF
// Generator.
FGEN:EXT:LEV 30 // Sets External Output Level to 320%.
FGEN:EXT:8TAaT 1 // Enables External (EXT MCD) Modulation,
FGEN:EXT:MQOD? // Queries External (EXT MOD) Modulation
// Type. AM is returned.
FGEN:EXT:MODL? // Queries External (EXT MOD) Modulation
// Level. B50% is returned,
FGEN:EXT:LEV? // Queries BExternal (EXT MOD) Output Level.

// 30 is returned.

Commands for Generator 1 and Generator 2 are identical and are listed as FGEN:GENx.
Parameter x is specified as 1 or 2 when the command is entered.

GENXx:

FREQuency f
Sets AF Generator to f Hz. Range of fis 0.0 to 40000.0.

FREQuency?
Returns AF Generator in Hz.

LEVel n

Sets Proportional output level of AF Generator to n%. Range of nis 0 to 100. Sources
are adjusted so that proportional output levels of sources combine to equal Function
Generator Output Level. Command has no effect if Proportional Mode off.

LEVel?
Returns Proportional output level setting of AF Generator in %.

MODL n
Sets Modulation level to n. Range of n for AM is 0 to 100 (%)}, FM is 0.0 to 100.0 (kHz)
and PM is 0.0 to 10.0 {radians).

MODL?
Returns AF Generator Modulation level setting.

MODulation:type
Sets AF Generator Modulation to type. Select OFF, AM, FM or PM for fype.

NOTE: Do not set different AF Generators to FM and PM simultaneously because
hardware limitations may cause ambiguous readings.

4-3%



FGEN:

GENX:
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MODulation?
Returns AF Generator Modulation Type.

SHAPE:type

Sets AF Generator wave shape to type. Select from SIN (Sine), SQU {(Square Wave),
RAMP or TRI (Triangle).

SHAPE:

BC n
Sets wave shape to DC at n level. Select -1, 0 or 1 for n.

PUlLse:DCYCLe 50
Sets AF Generator wave shape to Pulse with 50% duty cycle.

STATe b
AF Generator is enabled if bis 1, disabled if b is 0.

Example: // AF Generator setup as RF Generator
// Modulation Source (AF Generator 1 and 2).
FGEN:GENL:FREQ 1000 // Sets AF Generator 1 frequency to 10060 Hz.

FGEN:GEN] :MOD:FM // Selects FM for AF Generator 1 Modulation
// Type.

FGEN:GEN1:MODL 5 // Sets AF Generator 1 Modulation Level to
/7 5 kHz.

FGEN: GEN1:SHAPE:SIN // Belects a sine wave for AF Generator 1
// Wave Form.

FGEN:GEN1:STAT 1 // Enables AF Generator 1.

FGEN:GENZ:FREQ 2500 // 8Bets AF Generator 2 frequency to 2500 Hz.

FGEN:GENZ2 :MOD:AM // Selects AM for AF Generator 2 Modulation
// Type.

FGEN:GENZ :MODL 25 // Sets AF Generator 2 Modulation Level to
// 25%.

FGEN:GENZ2:SHAPE:SIN // Selects a sine wave for AF Generator 2
// Wave Form,

FGEN:GEN2:STAT 1 // Enables AF Generator 2.

Example: // AF Generator setup as AF Signal Generator
FGEN:GEN1:FREQ 100G // Sets AF Generator 1 frequency to 1000 Hz,
FGEN:QUT:PROP 1 // Enables AF Generatcr Proportional Mode.
FGEN:GEN1:LEV 50 // Sets AF Generator 1 Proportion Level to

// 50%.

FGEN:GENL :SHAPE:SIN // Selects a sine wave for AF Generator 1
// Wave Form.

FGEN:GEN1:STAT 1 // Enables AF Generator 1.

FGEN:GEN2:FREQ 2500 // Sets AF Generator 2 freguency to 2500 Hz,

FEEN:GENZ2:LEV 100 // Sets AF Generator 2 Proportion Level to
// 100%.

FGEN:GEN2:5HAPE:SIN // Selects a sine wave for AF QGenerator 2
// Wave Form.
FGEN:GENZ:STAT 1 // Enables AF Generator 2.



FGEN:

GEN3:

DIGital type
Sets digital type. Used with the FGEN:ENCode DiGital command to prepare Generator 3
encoding. The setting for type is DCS, DCSINV, POCSAG, DSAT or DST.

ENCode type
Selects a signalling format to encode. Select DTMF, TONE, DiGital or RCC for type.
Must be followed with a SETUP:GEN or SCREEN:GEN command.

MODL n

Sets AF Generator 3 Modulation level. Range of n for AM is 0 to 100.0 (%), PM is 0.0 to
10.0 (radians), FM is 0.0 to 100.0 (kHz)-Tone or RCC signalling format, FM is 0.0 to
10.0 (kHz)-DTMF signalling format or FM is 0.0 to 25.0 (kHz)-Digital signalling format.

MODL?
Returns AF Generator 3 Modulation level seiting.

MOUDulation:type
Sets AF Generator 3 Modulation to type. Select OFF, AM, FM or PM.

NOTE: Do not set different AF Generators to FM and PM simultaneously because
hardware limitations may cause ambiguous readings.

MODulation?
Returns AF Generator 3 Modulation type.

Example: FGEN:GEN3:MOD:FM // Selects FM for AF Generator 3 Modulation type.
FGEN:GEN3:MODL 4 // Sets AF Generator 3 Modulation Level to 4 kHz.
FGEN:GEN3:8TAT 1 // Enables AF Generator 3.

MIC:
(External audio modulation is input through MIC/ACC Connector.)

LEVel n

Sets Proportional output level of MIC/ACC Connector input to n%. Range of nis 0 to
100. Sources are adjusted so that proportional output levels of sources combine to
equal Function Generator Output Levei. Command has no effect if Proportional Mode off.

LEVel?
Returns Proportional output level setting for MIC/ACC Connector input.

MODL n
Sets MIC/ACC Connector input Modulation level to n. Range of n for AM is 0 to 100 (%),
FMis 0.0 to 25.0 (kHz) and PM is 0.0 to 10.0 (radians).

MODL?
Returns MIC/ACC Connector input Modulation level setting.

MODulation:type
Sets MIC/ACC Connector input Modulation to type. Select OFF, AM, FM or PM.

NCTE: Do not set different AF Generators to FM and PM simultaneously because
hardware limitations may cause ambiguous readings.
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FGEN:
MIC:

MOBulation?
Returns MIC/AGCC Connector input Modulation type.

STATe b
Enables external modulation through MIC/ACC Connector if b is 1, disables if b is Q.

PTT:STATe b
Sets the push to talk pin on the MIC/ACC Connector high (keys the mic) if b is 1, sets the push
to talk pin iow if bis 0.

Example: FGEN:MIC:MOD:AM // Sets External (MIC/ACC) Modulation Type

// to AM.

FGEN:MIC:MODL 25 // Sets External (MIC/ACC) Modulation Level
// to 25%.

FGEN:QUT:BROP 1 // Selects Proportional Mode for the AF
// Generator.

FGEN:MIC:LEV 50 // Sets External (MIC/ACC) Cutput Level
// to 50%

FGEN:MIC:S8TAT 1 // Enables External (MIC/ACC) Modulation.

FGEN:MIC:MOD? // Queries External (MIC/ACC) Modulation
// Type. &AM is returned.

FGEN:MIC:MODL? // Queries External (MIC/ACC) Modulation
// Level. 25% is returned.

FGEN:MIC:LEV? // Queries External (MIC/ACC) Output Level.

// 50 is returned.
FGEN:
OUTput:

AUDIo ¢
Routes AF Generator Output to the AUDIO OUT Connector if b is 1, disconnects AUDIO
OUT GConnector from Output if b is 0.

AUDio?
Returns 1 if AF Generator Output is routed to the AUDIO OUT Connector, 0 if AUDIO
OUT Connector is disconnected.

DEMOD b
Routes AF Generator Output to DEMOD OUT Connector if b is 1, disconnects DEMOD
OUT Connector from Output if bis 0.

DEMOD?
Returns 1 if AF Generator Qutput is routed to DEMOD OUT Connector, 0 if DEMOD QUT
Connector is disconnected.

LEVel v
Sets AF Generator output level to v volis. Range for vis 0.0000 to 3.1000.
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FGEN:
OUTput:

LEVel?
Returns AF Generator output level in volts.

SPEAKer b
Rouies AF Generator to Speaker if bis 1, disconnects Speaker from Output if b is 0.

SPEAKer?
Returns 1 if AF Generator Output is routed to Speaker, 0 if Speaker is disconnected.

PROPortional b
Selects Proporiional mode for AF Generator if bis 1. Takes AF Generator out of
Propoertional mode if b is 0.

PROPortional?
Returns 1 if AF Generator is in Proportional mode; 0 otherwise.

Example: FGEN:GEN1:FREQ 500 // 8ets AF Generator 1 freguency to 500 Hz.
FGEN:QUT:PROP 1 // Enables Proporxtional Mode of AF Genexrator.
FGEN:GEN1:LEV 100 // Sets AF Generatcor 1 Proportion Level to

/7 100%.

FGEN:GEN1:SHAPE:RAMP // Selects ramp for the AP Generator 1
// Wave Form.

FGEN:GEN1:STAT 1 // Enables AF Generator 1.

FGEN:GENZ2:FREQ 2000 // Sets AF Generator 2 freguency to 2000 Hz.

FGEN:GEN2 :LEV 100 // Sets AF Generator 2 Proportion Level to
// 100%.,

FGEN:GENZ2:SHAPE:SIN // 8Selects a sine wave for AF Generator 2
// Wave Form.

FGEN:GENZ2:STAT 1 // Enables AF Generator 2.
FGEN:QUT:LEV 1.5 // 8Bets AF Generator Qutput Level to 1.5 V.
FGEN:QOUT:AUDIO 1 // Routes AF Generator OQutput to AUDIO QUT

// Connector.

RCL n
Recalls AF Generator environment (routings and settings) stored in memory location n.
Range of nis 1 {0 8.

STORe n

Stores current AF Generator environment (routings and settings) in memory location n.
Range of nis 1 to 9,
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4-8-2

REMOTE AF GENERATOR EXAMPLES

The following command sequence generates a 1 kHz sine wave, with 1 V level, and routes the

Output to the DEMOD OUT Connector:

SCREEN:FUNC

FEGEN: GEN1
FGEN:GEN1

:STATE 1
tFREQ 1000
FGEN:GEN1:SHAPE:SIN

FGEN:LEVEL 1
FGEN:QUTPUT:DEMOD 1

Y
/7
r
Y
/7
/7
’7
Y/

Displays the AF Generator Operation Screen.
Enables AF Generator 1.

Sets AF Generator 1 freguency to 1000 Hz.
Selects a sine wave for the AF Generator 1
wave form.

Sets AF Generator 1 Output Level to 1 V.
Routes AF Generator Output to the DEMOD OUT
Connector.

The following command sequence generates the sum of a 1 kHz and 2.5 kHz sine wave in equal
proportions and routes this Output to the AUDIO QUT Connector:

SCREEN: FUNC
FGEN:PROPORTIONAL 1
FGEN:OUTPUT:LEVEL 1

FGEN:GEN1:
FGEN:GENL:
FGEN:GENL :

FGEN:GEN1

FGEN:GENZ

STATE 1
FREQ 1000
SHAFE:SIR

:LEVEL 1060
FGEN:GENZ:
tFREQ 2560
FGEN:GENZ:

STATE 1

SHAPE:SIN

GEN:GENZ2:LEVEL 100
FGEN:QUTPUT:AUDIO 1
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Displays the AF Generator Operation Screen.
Selects Proportional Mode for the AF Generator.
Sets AF Generator 1 Output Level to 1 V.
Enables AF Generator 1.

Sets AF Generator 1 freguency teo 1000 Hz.
Selects a sine wave for the AF Generator 1
wave form.

Sets AF Generator 1 Proportional Level to 100%.
Enables AF Generator 2.

Sets AF Generator 2 frequency to 2500 Hz.
Selects a sine wave for the AF Generator 2
wave form.

Sets AF Generator 2 Proportional Level to 100%.
Routes AF Generator Output to the AUDIO OUT
Connector.



4-9 OSCILLOSCOPE

4-9-1 OSCILLOSCOPE COMMANDS
SCOPe:

ARM
Arms Oscilloscope. Sets Oscilloscope for one sweep. Command ignored unless Trigger is
set to One Shot {see SCOPe:TRIGger commands).

AVErage n
Selects Oscilloscope Average Mode using n samples. Range of nis 1 to 100 {default is 100).

COMPare n

Selects Compare Mode for Oscilloscope. Trace stored at n memory location is compared to
the current Live Trace. If nis not specified, the lowest numbered memory location with a
stored Trace is used.

Example: scop:coMp 2 // Displays the Trace stored in memory location 2 on
// the CRT with the current live Trace. All
// Oscilloscope settings affect the live Trace only.

COUPRling type
Selects type for External coupling. Select AC, DC or GROund.

FULL
Selects a full size Oscilloscope display for the RF Generator, Receiver and Duplex
Cperation Screens.

HORIZontal n
Sets Horizontal Time Offset to n major divisions. nis an integer from -12 to 12. -12 to -1
are major divisions before the trigger. 1 to 12 are major divisions after the trigger.

INPut:
FiLTer:

CWEIight:STATe b
Enabies Internal C-Weight filter if b is 1, disables if bis 0.

HPASs:

FREGQuency f
Sets Internal High-Pass frequency to f kHz. Range of fis 0.2 to 100.

STATe b
Enables Internal High-Pass filter if bis 1, disables if b is 0.

LPASs:

FREQuency f
Sets Internal Low-Pass frequency to f kHz. Range of fis 0.2 to 50.

STATe b
Enables internal Low-Pass filter if b is 1, disables it b is §.
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SCOPe:
INPut:
FiLTer:
NOTch:

FREGQuency f
Sets Notch center frequency to fkHz. Range of fis 0.5 to 1.5,

STATe b
Enables internal Notch Filter if b is 1, disables if b is 0.

Example:

SCOP:INP:FILT:NOT:FREQ 1.5 // Ssts Oscilloscope Input Notch Filterxr
// center frequency to 1.5 kHz.

SCOP:INP:FILT:NOT:STAT 1 // Enables Internal Notch FPilter.

INTernal type
Setects type as Internal Oscilloscope Input. Select from:

IF (Revr [F) DEMOD (Demod Audio) POWer (RF Pwr Lvi)
SINAD (SINAD/BER) FUNCtion (Func Gen) XAUDIO (Ext Mod)

LEVel n
Sets Trigger level to n. Range of nis 0 to 255 with 0 corresponding to the bottom of the
Oscilloscope Display and 255 corresponding to the top.

Live b
Selects Live Trace Mode for the Oscilloscope. f bis 1, a SCREEN:SCOPE command is
performed. If bis 0, no SCREEN:SCOPE command is performed. Default of optional bis 1.

MARKer:

AQFF
Disables both Markers.

DELTA:

AMPLItude?
Returns voltage difference of the Trace Marker 1 and Trace Marker 2 crossings in
volts. Valid only for Oscilloscope inputs AC, DC and GND.

POINt? :
Returns the ditference of Marker positions in graticules with 100 graticules equal to
the Oscilloscope display width.

TIME?
Returns the difference of the two Marker positions in ms.

TRACK b

Enables Marker Tracking if bis 1, disables Marker Tracking if b is 0. Tracking feature
keeps Markers a constant distance apart.
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Commands for Marker 1 and Marker 2 are identical and are listed as SCOPe:MARKER x
commands. Parameter x is specified as 1 or 2 when the command is entered.

SCOCPe:
MARKERX:

AMPLIitude?

Returns voltage of live Trace at Marker x crossing in volts. Valid only for Oscilloscope
Inputs AC, DC and GND.

POINt 1
Sets Marker x position to n graticuies. Range of nis 1 to 100 with 100 graticules equal
to Oscilloscope display width,

POINt?
Returns Marker x position in graticules.

STATe b
Enables Marker x if bis 1, disables Marker x if b is 0.

NOTE: Both Markers are displayed when one or both are active,

STATe?
Returns 1 if Marker x is active, 0 if Marker x is not active.

TIME?
Returns Marker x position in ms from left edge of Oscilloscope display.

Exampte: SCOP:MARKER1 :STAT 1L // Enables Marker 1.

SCOP:MARKERZ:STAT 1 // Enables Marker 2.

SCOP:MARKERI (POIN 20 // Positions Marker 1 two major divisions
// from left edge of CRT,

SCOP:MARKERZ:POIN 40 // Positions Marker 2 four major divisions
// from left edge of CRT.

SCOP:MARK:TRACK 1 // Enables Marker Tracking.

SCOP:MARKER1:POIN 30 // Positions Marker 1 three divisions from
// left edge of CRT {and Marker 2 five
// divisions from left edge of CRT).

SCOP:MARK:DELTA:AMPL? // Queries amplitude difference of Trace
// Marker crossings in volts.

SCOP:MARK:DELTA:POIN? // Queries position difference of markers
// in graticules.

SCOP:MARK:DELTA:TIME? // Queries position difference of markers
// in me.

SCOP:MARK:TRACK 0 // Disables Marker Tracking.

SCOP:MARKERZ :AMPL? // Queries the amplitude of the Trace at
// Marker 2 positicn.

SCOP:MARKERZ:POIN? // Queries Marker 2 position in graticules.
// 50 is returned.

SCOP :MARKERZ: TIME? // Queries Marker 2 position in ms.

SCOP:MARK:AQFF // Disables both Markers.
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SCOPe:

QTR
Selects a 1/4 size Oscilloscope display for the RF Generator, Receiver and Duplex
Operation Screens,

RCL n
Recalls Oscilloscope Trace and environment (routings and seitings) stored in memory
location n. Range ofnis 1 to 9.

NOTE: Recalled Trace reflects the stored Trace parameters. Changing current settings does
not alter the recalled Trace.

Example: scorp:RCL 4 // Recalls Oscilloscope trace and environment
// stored in memory location 4.
S5COP;S5CAL 500 // Change current scale to 500 mv/div.

// Recalled Trace does not change position.

SCALe n

Sets Oscilloscope scale to n mV/div for AC, DC or GND Input. Select from:
1 2 5
10 20 50
100 200 500
1000 2000 5000
10000 20000 50000
100000

Sets Oscilloscope scale to n kHz/div for Demod Audio Input with FM. Select from:

2 4 10
20

Sets Oscilloscope scale to n mV/div for Func Gen or Ext Mod Input. Select from:
500 1000 2500

SCALe?

Returns Oscilloscope scale in mV/div if input is AC, DC, GND, SINAD/BER, Func Gen or Ext
Mod. Returns Oscilloscope scale in kHz/div if input is Demod Audio. Returns Oscilloscope
scale in W if input is RF Pwr Lvl.

SOURce EXTernal
Routes Oscilloscope Input from the SCOPE IN Connector.

SOURce INTernal
Disconnects SCOPE IN Connector and selects Internal Oscilloscope Input.

STATe b
Displays an Oscilloscope display in the RF Generator, Receiver and Duplex Cperation
Screens if bis 1. Oscilloscope display is not displayed if b is 0.

STORe n

Stores current Oscilloscope Trace and environment (routings and settings) in memory
location n. Range of nis 1 to 9.
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SCOPe:

SWEep ¢
Sets Oscilloscope sweep rate to ¢ us/div, Select from:
1 2 5
10 20 50
100 200 500
1000 2000 5000
10000 20000 50000
1000600
SWEep?
Returns Oscilloscope sweep rate in us/div.
Example: sSCcop:INT FUNC // Selects AF Generator as the Oscilloscope
// Input.
SCOoP:LIV // Selects Live for Oscilloscope Mode.
SCOP:TRIG:AUTO // Selects Auto for Oscilloscope Trigger
// Mode.

For the following SCOPe:TRACE commands, the Oscilloscope display is divided into

400 positions horizontially (0 signifying the left edge of the display, 389 signifying the right edge
of the display) and. 255 values vertically (0 signifying the bottom of the display, 255 signifying
the top of the display):

TRACE:

DATA n,offset value,value,... value

Replaces points of a stored Trace n with specified values starting after offset. Optional
Offset is given in number of positions from the left edge of the display with a defauilt of
0. Range of nis 1 to 8. Multiple values are separated by commas. Only one value can
be displayed for each horizontal position of the Trace. Iniended for remote GPIB or
RS-232 use only.

DATA? n,offset,points

Sends the specified number of data points of Trace n to the Host. Trace n can be the
live Trace or a Trace stored in memory. The affected points start after the optional
offset with an offset default of 0. Range of offsetis 0 to 389. Range of nis 0 1o 9 with 0
signifying the Live Trace. Range of the number of points is 1 to 400 with a defauit of
400. Intended for remote GPIB or BRS-232 use only.

GET name,n

Assigns values of trace n (in graticules) to a declared array. Parameter name is the
name of the declared array. Range of nis 0 to 9, 0 signifying the live trace and 1 to 9
signifying stored traces. If array is less than 400 values in length (stored trace tength),
the array values are assigned for the length of the array, leaving the rest of the stored
{race intact.

GET? n,offset

Returns value of a point in Trace n located the offset number of positions from the left
edge of the Display. Trace n can be the live Trace or a Trace stored in memory. Range
of nis 0 to 8 with 0 signifving the Live Trace. Range of offsetis 0 to 399.
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SCOPe:

TRACE:

4-50

MAX? n,offset,points

Returns the maximum point of Trace n within the specified number of points starting after
the given offset. Result is returned in x,y format with x being the number of positions
from the left edge and y being the number of values from the bottom. Trace n can he the
live Trace or a Trace stored in memory. Range of nis 0 to 9 with 0 signifying the Live
Trace. Range of the optional offsetis 0 to 399 with a default of 0. Range of optional
number of points is 1 to 400 with a default of 400. Intended for remote GPIB or RS-232
use only.

MIN? n,offset,points

Returns the minimum point of Trace n within the specified number of points starting after
the given offset. Result is returned in x,y format with x being the number of positions
from the left edge and y being the number of values from the bottom. Trace n can be the
Live Trace or a Trace stored in memory. Range of nis 0 to 9 with 0 signifying the Live
Trace. Range of the optional offsetis 0 to 399 with a default of 0. Range of optional
number of points is 1 to 400 with a default of 400. Intended for remote GPIB or RS-232
use only.

PUT name,n

Assigns values of an array to trace n (in graticules). Parameter name is the array name.
Range of nis 1 to 9, signifying stored fraces. If array is less than 400 values in length
(stored trace length), the array values are assigned for the length of the array, leaving
the rest of the stored trace intact.

Example: SCOP:TRACE:DATA 3,40,128 // Changes a single Trace value,

// located one division from the
// left edge, to the midway point
// (on the axis).

SCOP:PTRACE:GET? 0,200 // Queries the value of the live
// Trace at the point 200 (center
// of osgillioscope display) .

SCOP:TRACE:DATA? 3,200,200 // Returns the Trace values of the
// right half of the Trace stored
// in memory location 3.

SCOP:TRACE:MAX? 0,200 // Queries the maximum Trace value
// ©f the left half of +he live
// Trace.

SCOP:TRACE:MIN? (0,40, 80 // Queries the minimum Trace value

// ©of the live Trace for the second
// and third divisions.



SCOPe:
TRIGger:

AUTO
Sets Trigger to Auto Sweep.

iMMediate
Triggers Oscilloscope as soon as command is interpreted or sequenced in a macro.

NORM
Sets Trigger te Normal Sweep.

ONE
Sets Trigger to One Shot. Causes oscilloscope 1o sweep once when trigger is received
and after setting arm function (SCOPe:ARM command).

SOURce type

Selects source to trigger on. Select EXTernal (for external trigger, AC or DC Input only),
INTernal {for internal trigger, AC or DC Input only) or BUS (triggered by #TRG or
IEEE-488.1 GET [Get Execute Trigger] command}.

VERTIcal n

Sets Vertical Offset voltage to n graticules. Range of nis 0 to 255. Setting is not linear.
For AC, DC or GND, middie setting is approximately 150 to 170. For other Inputs, middie
setling is approximately 160 {o 180.
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4-9-2 REMOTE OSCILLOSCOPE EXAMPLES

The following example is a macro that centers a trace in the middle of the CRT dispiay. If the
trace centered has AC, DC or GND Input, GND Input should be selected before executing this
macro. If the trace centered has other Input, RF Pwr Lvl Input should be selected before
executing this macro. The Oscilloscope Operation Screen must be displayed for this macro to
operate.

#DMC "Center",BEGIN // Defines macrc names Center.
VAR HOLD,CENTER LINE,X // Declares variables needed.
CENTER_LINE = 0 // Initializes Center_ line variable.
FOR ¥ = 0 TO 255 // Loops for every possible vertical trace
// position.
SCOPE:VERT X // Moves trace to vertical position x.
DELAY 50 // Pause allows SCOPE:VERT command to finish.
HOLD = SCQOP:TRACE:GET? 0,200 // Trace’s actual vertical

// position is stored in EOLD.
IF {(HOLD>=(128-3}) AND (HOLD<=(128+3)) // If HOLD is close to center
// of CRT display,

CENTER LINE = X // store x value into
// CENTER LINE.
ENDIF // End of IF statement.
NEXT ¥ // End of FOR loop.
SCOPE:VERT CENTER_LINE // Trace is moved to point previocusly found
// that centers trace.
END // End of macro Center.

The following example is a macro that finds the maximum of the live trace starting from a given
offset. Range of the offset is 0 to 400. This macro returns the horizontal position of the
maximum point. If there are multiple maximum points, the first one is returned. With the
RETURN command included, this macro is executed as a function {ex. X = FINDMAX ().

®DOMC "FINDMAX", BEGIN // Define macro named FINDMAX

VAR NEW,OLD=0,0LD X=0 // Declare and initialize variables: NEW hold
// latest amplitude reading, OLD holds
// highest amplitude reading vet found and
// OLD_¥ holds position of OLD.

FOR X=$1 TO 4090 // Loop from offset given to end of CRT.
NEW=SCOPE:TRACE:GET? 0,X // Read 1 point and store in NEW.
IF NEW > OLD+3 // If current amplitude is greater than last
/7 max,
OLD = NEW // store new max into cld max and,
OLD_X = X // store new max location into old max
// location.
ENDIF // End of IF statement.
NEXT X // End of looping.
RETURN OLD_X // Return location of maximum wvalue found.
END // End of FINDMAX macro.

4-52



The following command sequence compares a stored Trace (1 kHz sine wave) with a live Trace
(2 kHz square wave). This example assumes the previous macro "Center” already resides in
Test Set memory.

// AF Generatcr is setup to create first
// signal.

FGEN:OUTPUT:LEVEL 1 // 8B8ets AF Generator Qutput Level to 1 V.
FGEN:GEN1:STATE 1 // Enables AF Generator 1.

FGEN:GEN1:PREQ 1000 // Sets AY Generator 1 frequency to 1000 Hz.
FGEN:GEN1 : SHAPE:SIN // Selects a sine wave for AF Generator 1

// Wave Form.

// Oscilloscope parameters are set and first
// Trace is stored.

SCREEN: SCOPE // Displays Oscilloscope Operation Scresn.
SCOFPE:SQURCE INTERNAL // Sets Oscilloscope to be triggered
// internally.
SCOPE: TRIGGER : NORM // Selects Normal as Oscilloscope Trigger
// Mode.
// Sets Trigger Level to the midpoint.
SCOPE:LIVE // B8ets Oscilloscope Mode to live.
SCOPE: INTERNAL POWER // Sets Oscilloscope Input to RF Pwr Lvl.
Center // Executes macro Center which centers trace
// on CRT (see example above) .
SCOPE : INTERNAL FUNC // Selects AF Generator as Osgilloscope
// Input.
SCOPE:SCALE 1000 // Sets Scale to 1 volt/diwv.
SCOPE:SWEEP 200 // Sets Sweep rate to 200 uv/div.
SCOPE:STORE 1 // Stores Trace in memory location 1.

// Second signal is created.

FGEN:GEN1:FREQ 2000 // Changes AF Generator 1 freguency to 2 kHz.
FGEN:GEN1 : SHAPE:3SQU // Changes AF Generator 1 Wave Shape to a
// square wave.

// The first and second signals are
// compared.

SCOPE:COMPARE 1 // Selects Compare mode for Oscilloscope.
// Trace stored in memcry location 1 is
// displayed on the Oscillescope display
// with the current live Trace.
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The following command sequence displays the sum of a 1 kHz and 2.5 kHz sine wave on the
Oscilloscope display and returns the period of the signals. This example assumes the macro
FINDMAX (see second example)} is already loaded into Test Set memory.

FGEN:PRCPORTIONAL 1
FGEN:OUTPUT:LEVEL 1
FGEN:GEN1:STATE 1

FGEN:GEN1:FREQ 1000
FGEN:GEN1:SHAPE:SIN

FGEN:GENI:LEVEL 100

FEGEN:GENZ2:STATE 1
FGEN:GENZ:FREQ 2500
FGEN:GENZ : SHAPE:SIN

FGEN:GENZ :LEVEL 100

EDMC "MEAS PER",BEGIN
VAR MAX1,MAX?2

SCREEN:SCCOPE
SCOPE:SQURCE INTERNAL
SCOPE:INTERNAL FUNC

SCOPE:LIVE
SCOPE:SCALE 500
SCOPE:SWEEP 500

SCOPE:TRIGGER:ONE
DELAY €GO

SCOPE:ARM
MAX1 = FINDMAX 0

MAXZ2 = FINDMAX (MAX1+5)}

SCOPE:MARKERLI :STATE 1

SCOPE:MARKERL:PCINT FLOOR (MAX1/4)

SCOPE :MARKERZ :STATE 1

SCOPE:MARKERZ:POINT FLOOR (MAX2/4)
T=3COPE :MARKER:DELTA: TIME?

PPRINT "PERIOD IS ",1000/T

END
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Setup AF Generator 1 and 2 to generate
the signal to be measured.

Ernable AF Generator Proporticnal Mode.
Set AF Generator Output Level to 1 V.
Enable AF Generator 1.

Set AF Generator 1 Fregquency to 1000 Hz.
Select a sine wave for the AF

Generator 1 Wave Form.

Set AF Generator 1 Proportional Level
to 100%.

Enable AP Generator 2.

Set AF Generator 2 Frequency Lo 2500 Hz.
Select a sine wave for the AF

Generator 1 Wave Form.

Set AF Generator 2 Proportional Lewvel
to 100%.

MEAS PER macrc measures the period of
the AF Generator signail.

Define macro named MEAS PER.

Declare varliables: MAX1l holds location
of first maximum, MAXZ holds location
of second maximum,

Display the Oscilloscope Screen.
Select Internal OCscilloscope Input.
Select the AF Generator as the
Oscilloscope Input.

Select Live Mode for the Oscillioscope.
Set Oscilloscope Scale to 0.5 Vv/div.
Set Osc¢illoscope Sweep Rate to

500 ps/div.

Select One Shot Trigger Mode. Hold
trace still.

Allow time to set for arming function.
Display and hold trace when triggered.
MAX! is set to first maximum using
macro of second example.

MAX2 is set to second maximum using
macro of second example.

Enables Marker 1.

Position Marker 1 on the first maxzimum.
Enables Marker 2.

Positions Marker 2 on the second
maximum.

Query the difference in Marker
positions in ms.

Figure and print period to Eost.

End macro MEAS PER.



4-10 SPECTRUM ANALYZER
4-10-1 SPECTRUM ANALYZER CCMMANDS
ANLZ:

AVErage n
Selects Average Mode for Analyzer using n samples. Range of nis 1 to 100. Default is 100.

CHANnel n
Sets RF Frequency to cellular channel n (1 to 1023) in the format selected using the
ANLZ:CHANnel:FORMat command. The Spectrum Analyzer Operation Screen displays
selected cellular channe! when Analyzer is in Channel Mode (ANLZ:MODE CHAN command).
CHANnRel:
FORMat:
AMPS:

FORward
Selectis AMPS Forward channels.

REVerse
Selecis AMPS Reverse channels.

ETACS:

FORward
Selects ETACS Forward channels.

REVerse
Selecis ETACS Reverse channels.

NAMPS:

FORward
Selects NAMPS Forward channels.

REVerse
Selecis NAMPS Reverse channels.

NT400:

FORward
Selecis NT400 Forward channels.

REVerse
Setects NT400 Reverse channels.

FORMat?

Returns channel format setting (AMPS:FORWARD, AMPS:REVERSE, ETACS:FORWARD,
ETACS:REVERSE, NAMPS:FORWARD, NAMPS:REVERSE, NT400:FORWARD or
NT400:REVERSE}.
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ANLZ:

COMPare n
Selects Compare Mode for Analyzer. Trace stored at n memory location is compared with
Live Trace.
Example: ANLZ:COMP 1 // Belects Compare mode for Analyzer,
// Trace stored in memory location 1 is
// displayed on the Analyzer display
// with the current live Trace.
FIND:
FREQuency?

Returns frequency of tirst signal with amplitude larger than Find reference level. Returns
0 if no signal is found.

REFerence n
Sets Find reference level to n dB.

REFerence?
Returns Find reference level in dB.

Example: ANLZ:PIND:REF -65 // Sets Find Reference Level to ~65 dBm.
ANLZ:FPIND:FREQ? // Returns the lowest frequency (in kHz)
// containing a signal greater than —%5 dBm.
ANLE:FIND:REF? // Queries the current Find Reference Level
// {in dBm). =65 is returned.

FREGuency f
Sets Analyzer Frequency to fkHz. Range for fis 250.0 to 999999.9.

FREQGuency?

Returns Analyzer Frequency in kHz.

Example: ANLZ:FREQ 135 MHZ // Set Analyzer Freguency to 135 MHz.
ANLZ:FREQ? // Query the Analyzer Frequency.

// 135000 is returned (135000 kHEz).

FULL
Selects a full size Analyzer display for the RF Generator, Receiver and Duplex Operation
Screens.

INPut:

ANTenna
Selects ANTENNA IN Connector for the Analyzer Input.

ATTenuatlon n
Sets Analyzer Input Attenuation to n dB. Select 0, 20 or 40,

ATTenuation?
Returns Analyzer Input attenuation in dB.

TR
Selects T/R Connector for the Analyzer Input.
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ANLZ:

INPut?
Returns Analyzer Input setting.

Example: ANLZ:INP:TR
ANLZ:INP:ATT 20
ANLZ : INP?

ANLZ :INP:ATT?

LivVe

/7
/7
/7
7/
7
/7

Selects T/R Connector for Analyzer Input.
Sets Analyzer Input Attenuation to 20 dB.
Queries Analyzer Input Connector. TR is
returned.

Queries Analyzer Input Attenuation.

20 is returned.

Selects Live Trace mode for the Spectrum Analyzer.

MARKer:

AOFF
Disables both Markers.

DELTA:

AMPLItude?

Returns amplitude difference between the Trace Marker 1 and Trace Marker 2

crossings in dB.

FREQuency?

Returns the difference between the two Marker positions in MHz,

POINt?

Returns the difference between the Marker positions in graticules with 100 graticules
equal to the Analyzer display width.

TRACK b

Enables Marker Tracking Feature if b is 1, disables Marker Tracking Feature if b is 0.
Tracking feature keeps Markers a constant distance apart.

Commands for Marker 1 and Marker 2 are identical and are listed as ANLZ:MARKERx
commands. Parameter x is specified as 1 or 2 when the command is entered.

MARKERX:

AMPLIitude?

Returns amplitude of the Trace at the Marker x crossing. Range and units depend on the
current scale settings (ANLZ:SCALe commands).

FREQuency?

Returns Marker x position in kHz {250 to 999989.9).

POINt n

Sets Marker x position to n graticules. Range of nis 1 to 100 with 100 graticules equal

to the Analyzer display width.

POINE?

Returns Marker x position in graticules.
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ANLZ:

MARKER:

8TATe b

Enabies Marker x if b is 1, disables Marker x if b is 0.

Example:

MODE type
Selects Analyzer RF Mode (DiRect [Direct Mode] or CHANnel [Channel Mode]). Channel
Mode displays cellular channel frequency according to ANLZ:CHANnel commands.

NORMalize
Normalizes the Analyzer Trace to maich the RF Generator Output.

PEAK
Selects Peak Hold Feature for the Analyzer,

QTR
Selects a 1/4 size Analyzer display for the RF Generator, Receiver and Duplex Operation
Screens.

RCL n
Recalls Analyzer Trace and parameters stored in memory location n. Range of nis 1 to 9.

RLEVei?
Returns offset value, in dB, used in 2 dB/div scale.
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ANLZ :MARKERL : STAT
ANLZ:MARKER2:3TAT
ANLZ:MARKERL1 :POIN

ANLZ :MARKERZ:POIN

ANLZ :MARK:TRACK
ANLZ :MARKERL1:PCIN

ANLZ :MARK:DELTA:AMPL?

ANLZ :MARK:DELTA:POIN?

ANLZ:MARK:DELTA:FREQ?

ANLZ:MARK:TRACK 1
ANLZ :MARKERZ : AMPL?

ANLZ :MARKERZ:POIN?

ANLZ:MARKERZ :FREQ?
ANLZ :MARK:ACFF

1
VA
10

30

6C

rr
/
’
’
i/
I
//
//
4
/7
i
/7
/7
7
/
/7
1/
/
i
/Y
/
!/
/7
/7

Enables Marker 1.
Enables Marker 2.
Positions Marker
left edge of the
Positions Marker 2 three divisions from
the left edge of the CRT.

Enables Marker Tracking.

Positicons Marker 1 gix divisions from

the left edge of the CRT {and Marker 2
eight divisions from the left edge of

the CRT).

Queries amplitude difference of Trace
Marker crossings in volts.

Queries position difference of markers in
graticules,

Queries positicon difference of markers

in kHz.

Disabkles Marker Tracking.

Queries the amplitude of the Trace at the
Marker 2 position.

Queries Marker 2 position in graticules.
80 is returned.

Queries Marker 2 position in kHz.
Disables both Markers.

1 one divisions from the
CRT.



ANLZ:

SCALe n
Sets Analyzer Units/Division Factor to n dB. Select 2 or 10.

SCAlLe:

UNIT:type
Sets Analyzer Scale Units to type. For T/R Analyzer Input, select DBM (dBm) or DBW
(dBW). For ANTENNA Analyzer input, select:

DBM (dBm) DBMV (dBmV) DBUV (dBuV)
DBV (dBV) DBUW (dBuW)

it DBW is selected, the T/R Connector is seiected for the Analyzer Input. If DBV, DBMYV,
DBUV or DBUW is selected, the ANTENNA IN Connector is selected for the Analyzer

Input.
UNIT?
Returns Analyzer Scale Units.
SCALe?
Returns Analyzer Scale in dB,
SCAN n
Sets Analyzer Scan Width to n kHz. Select 0 for zero scan or one of the following:
1 2 5
10 20 50
100 200 500
1000 20060 5000
10000 20000 50000
100000
SCAN?

Returns Analyzer Scan Width in kHz.

STATE b
Dispiays Analyzer dispiay in the BRF Generator, Heceiver and Duplex Operation Screens if b
is 1. Analyzer display is not displayed if b is 0.

STORe n
Stores the current Analyzer Trace and environment (routings and settings) in memory
location n. Range of nis 1 to 9.

TOP?

Returns the top of screen value in current units. Spectrum Analyzer Operation Screen must
be displayed.
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ANLZ:

Example: ANLz:3CAL 2 // BSelects 2 dB/div for Analyzer

// Units/Pivision Factor.

ANLZ:SCAN 100 // Sets Analyzer Scan Width to 100 kHz.

ANLZ:SCAL:UNIT:DBM // Selects dBm for Analyzer Scale Units.

ANLZ:TOP? // Queries the amplitude value for the top
// 0f the Analyzer display {(in the current
// units).

ANLZ:SCAN? // Queries Analyzer Scan Width in kHz. 100
// is returned.

ANLZ:S8CAL:UNIT? // Queries Analyzer Scale Units.

For the following ANLZ:TRACE commands, the Analyzer display is divided into 400 positions
horizontally (0 signifying the left edge of the display, 399 signifying the right edge of the
display) and 255 values vertically (O signifying the bottom of the display, 255 signifying the top
of the display):

TRACE:
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DATA n,offset,value,value,...,value

Replaces points of a stored Trace n with specified values starting after offset. Optional
Offset is given in number of positions from the left edge of the display with a default of
0. Range of nis 1 to 9. Multiple values are separated by commas. Only one value can
be displayed for each horizontal position of the Trace. Intended for remote GPIB or
RS-232 use only.

DATA? n,offset,points

Sends the specified number of data points of Trace n to the Host. Trace n can be the
live Trace or a Trace stored in memory. The affected points start after the optional
offset with an offset default of 0. Range of offsetfis 0 to 388. Range of nis 0toc 9 with O
signifying the Live Trace. Range of the number of points is 1 to 400 with a default of
400. Intended for remoie GPIB or RS-232 use only.

GET name,n

Assigns vaiues of trace n (in graticules) to a declared array. Parameter name is the
name of the declared array. Range of nis 0 to 9, 0 signifying the live trace and 1 to 9
signifying stored traces. |f array is less than 400 values in length (stored trace length),
the array values are assigned for the length of the array, leaving the rest of the stored
trace intact.

GET? n,offset

Returns value of a point in Trace n located the offset number of positions from the lefi
edge of the Display. Trace n can be the live Trace or a Trace stored in memory. Range
of nis 0 to 9 with 0 signifying the Live Trace. RHange of the offsetis 0 to 389.

MAX? n,offset,points

Returns the maximum point of Trace n within the specified number of points starting after
the given offset. Result is returned in x,y format with x being the number of positions
from the left edge and vy being the number of values from the bottom. Trace n can be the
live Trace or a Trace stored in memory. Range of nis 0 to 8 with 0 signifying the Live
Trace. Range of the optional offsefis 0 to 399 with a default of 0. Range of optional
number of points is 1 to 400 with a default of 400. Intended for remote GPIB or R5-232
use only.



ANLZ:

TRACE:

MIN? n,offset,points

Returns the minimum point of Trace n within the specified number of points starting after
the given offset. Result is returned in x,y format with x being the number of positions
from the left edge and y being the number of values from the bottom. Trace n can be the
live Trace or a Trace stored in memory. Range of nis 0 to 9 with 0 signifying the Live
Trace. Range of the optional offsetis 0 to 399 with a default of 0. Range of optional
number of points is 1 to 400 with a default of 400 Intended for remote GPIB and RS-232
use only.

PUT name,n

Assigns values of an array to trace n (in graticules). Parameter name is the array name.
Range of nis 1 to 9, signifying stored traces. If array is less than 400 values in length
(stored trace length), the array values are assigned for the length of the array, leaving
the rest of the stored trace intact.

Example: ANLZ:TRACE:DATA 2,80,128 // Changes a single Trace value,

// located 2 divisions from the left
// edge, to the midway point {on the
// o amis) .

ANLZ:TRACE:GET? 0,240 // Queries the value of the live
// Trace at the point 240 (six
// divisions from the left edge of
// the displavy) .

ANLZ:TRACE:DATA? 3,200,200 // Returns the Trace values cf the
// right half of the Trace stored
// in memoxry location 3 (200 values).

ANLZ:TRACE:MAX? 0,200 // Queries the maximum Trace value of
// the left half of the live Trace.
ANLZ : TRACE:MIN? 0,40,8C // Queries the minimum Trace wvalue

// of the live Trace for the second
// and third divisions.

TRACK:

BWIDth f
Sets Tracking Generator Bandwidth {o f kHz. Select 0.3, 3, 30, 300 or 3000.

BWIDth?
Returns Tracking Generator Bandwidth in kHz.

LEVel n
Sets Tracking Generator Level to n dB. Range of nis 0.0 to -127.0.

LEVel?
Returns Tracking Generaior Level in dB.
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ANLZ:
TRACK:
CUTput:

TR
Selects T/R Connector as Tracking Generator Cutput Connector.

DuPlex
Setects DUPLEX OUT Connectoer as Tracking Generator Output Connector.

OUTput? .
Returns current Tracking Generator Output Connector.

RESolution:

HIGH
Selects high for Tracking Generator Resoclution.

LOW
Selects low for Tracking Generator Resolution.

MED
Selects medium for Tracking Generator Resolution.

RESoiution?
Returns HIGH if Tracking Resolution is high, LOW if Tracking Resolution is low or MED if
Tracking Resolution is medium.

S5TATe b
Enables Tracking Generator if b is 1, disables Tracking Generator if b is 0.

STATe?
Returns 1 if Tracking Generator is active; 0 if inactive.

Example: ANLZ:TRACK:LEV -10 // 8ets Analyzer Tracking Generator Level
// to -10 dBm.
BANLZ:TRACK:RES:HIGH // Sets Analyzer Tracking Generator
// Resolution to high.

ANLZ i TRACK:BWID 30 // Sets Analyzer Bandwidth to 30 kHsz.

ANLZ:TRACK:STAT 1 // Enables the Analyzer Tracking Generator.

ANLZ :TRACK:LEV? // Queries the Analvzer Tracking Generator
// Level. 10 is returned.

ANLZ:TRACK:RES? // Queries the Analvzer Tracking Generator
// Resolution. HIGH is returned.

ANLZ :TRACK:BWID? // Queries the Analyzer Bandwidth in kHz.
// 30 is returned.

ANLZ: TRACK: STAT? // Queries the curreant status of the
// BAnalvzer Tracking Generator. 1 is

// returned.
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4-10-2 REMOTE SPECTRUM ANALYZER EXAMPLE

The following command sequence measures a 96 MHz signal received al the ANTENNA IN
Connector and returns the amplitude in dB:

SCREEN:ANLZ // Displays the Analyzer Operation Screen.
ANLZ:S8CAN 20 // Sets the Analyzer Scan Width to 20 kHz.
ANLZ:FREQ 98000 // Sets Analyzer RF Frequency to 96 MHz.
ANLZ:LIVE // Selects the Live Analyzer Mode.
ANLZ:SCALE 10 // Selects the 10 Units/Division Factor.
ANLZ:SCALE:UNIT:DBM // Selects dBm for the Analyzer Scale Units.
ANLZ: INPUT:ANTENNA // Selects the ANTENNA IN Connector for the
// BAnalyzer Input.
ANLZ:INPUT:ATTENUATION O /7 Sets Analyzer Input Attenuatiocn to O 4B,
ANLZ :MARKER1 :STATE 1 // Enables Marker 1.
ANLZ:MARKER1 :POINT 50 // Positions Marker 1 at the Analyzer RF
// Freguency.
ANLE:MARKER] :AMPLITUDE? // Queries the amplitude of the Trace at the

// Marker 1 positicn.
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4-11 METER COMMARNDS
4-11-1 AF METER COMMANDS
M_AF:

ALARM b

Enables Alarm if bis 1, disables if bis 0. Enabled Alarm sounds when Upper or Lower Limit
is surpassed.

FilLTer:
HPASs:

FREQuency 7
Sets High-Pass cutoff frequency to f kHz. Range of fis 0.5 to 20.0.

FREQuency?
Returns High-Pass cutoff freguency in kHz.

STATe b
Enabies High-Pass Fiiter if b is 1, disables if bis 0.

STATe?
Returns 1 if High-Pass Filter is enabled, 0 if disabled.

LPASSs:

FREQuency f
Set Low-Pass cutoff frequency to f kHz., Range of fis 0.1 to 30.0.

FRECGuency?
Returns Low-Pass cutoff frequency in kMHz.
STATe b
Enables Low-Pass Filter if b is 1, disables if bis 0.
STATe?
Returns 1 if Low-Pass Filter is enabled, 0 if disabled.
Example:
M AF:FILT:LPAS:FREQ 5 // Sets Low-Passz cutoeff frequency to 5 kHz.
M AF:FILT:LPAS:STAT 1 // Enables Low-Pass Filter.
M _AF:FILT:LPAS:FREQ? // Queries the Low-Pass cutoff fregquency in
//f kHz. 5 is returned.
M AFIFILT:LPAS:3TAT? // Queries the Low-Pass Filter status.
// 1 is returned.
INPui:type
Selects the Audio Frequency Meter Input. Select from the following for type:
XAUDIO (Ext Mod) DEMOD (Demod Audio) FGEN (Func Gen Out)
SINAD (SINAD/BER) POWer (RF Power)
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_AF:
Li:

LEVel
Sets Lower Limit to f kHz. Range of fis 0.0000 to 0.2000 for an upper range of 0.2.
Range of fis 0.000 to 200.000 for upper ranges of 2, 20 and 200.

STATe b

Enables Audio Frequency Meter Lower Limit if b is 1, disables if b is 0. When enabled,
exceeding the Lower Limit sets bit 3 of the Instrument Status Register to one (activating
bit 13 of the Questionable Status Register and bit 3 of the Status Byte) (see 3-16).
When the Lower Limit and Alarm (M_AF:ALARM 1) are enabled, exceeding the Lower
Limit activates an audio alarm.

PEAK?
Returns Audio Frequency Meter Peak reading in Hz (0.0 to 200000.0).
PH b
Enables Peak Hoid Feature when b is 1, disables Peak Hold Feature when b is 0.
RANGe:
AUTO
Sets frequency range to Autorange.
UPPer f
Sets frequency range to f kHz. Select 0.2, 2, 20 or 200.
Example: M _AF:INP:SINAD // Selects SINAD/BER IN Connector for AF
// Meter Input.
M _AF:RANG:UPP 20 // Sets BF Meter Range to 20 kHz.
M AF:PH 1 // Enables AF Meter Peak Hold.
M AF:LL:LEV 55.5 // BSets a Lower Limit of 55.5 kHz.
M AF:LL:STAT 1 // Enables Lower Limit.
M _AF:ALARM 1 // Enables Alaxzm.
RCL n

Recalls Audio Frequency Meter environment {routings and settings) stored in memory
location n. Range of nis 1 to 9.

RESoclution n
Sets Audio Frequency Meter Resolution {(Gate Time) to n Hz. Seilect 0.1 {(Gate Time of 10 s)
or 1 (Gate Time of 1 s},

STORe n

Stores current Audio Frequency Meter environment {routings and settings) in memory
location n. Range of nis 1 to 8.
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UL

LEVel ¢
Sets Upper Limit to fkHz. Range of fis 0.0000 to 0.2000 for an upper range of 0.2,
Range of fis 0.000 to 200.000 for upper ranges of 2, 20 and 200.

STATe b

Enables Audiec Frequency Meter Upper Limit if bis 1, disables if bis 0. When enabled,
exceeding the Upper Limit sets bit 2 of the Instrument Status Register to one (activating
bit 13 of the Questionable Status Register and bit 3 of the Status Byte) (see 3-16).
When the Upper Limit and Alarm (M_AF:ALARM 1) are enabled, exceeding the Upper
Limit activates an audic alarm.

M_AF?
Returns an Audio Frequency Meter reading in Hz {0.0 to 200000.0). See also
MEASure:AUDiIo? query {4-15).

NOTE: Reading is invalid if squelch is not broken for some internal routings.

Example: SCREEN:AF // Displays AF Meter Operation Screen.
M AF:RANG:AUTO // Sets AF Meter Range to Autorange.
M AF:UL:LEV 100 // Sets AF Meter Upper Limit to 100 kHz.
M AF:UL:STAT 1 // Enables Upper Limit.
M _AFILL:LEV 25 // Sets AF Meter Lower Limit to 25 kHz.
M AF:LL:STAT 1 // EBnables Lower Limit.
M AF:INP:XAUDIC // Selects BEXT MOD IN Connector for AF Meter
// Input.
M AF:FILT:LPAS:FREQ 10 // Sets Low-Pass Filter cutoff freguency to
// 10 kH=z.
M AF:FILT:LPAS:STAT 1 // Enables Low-Pass Filter.
M AF:ALARM 1 // Enables Alarm.
M AF:PH 1 // Enables Peak Hold feature.
M AF:PEAK? // Queries AF Meter Peak reading.
M AF? // Queries AF Meter reading.
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4-11-2 FREQUENCY ERROR METER COMMANDS
M _RF:

ALARM b
Enables Alarm if bis 1, disables if b is 0. Enabled Alarm sounds when Upper or Lower Limit
is surpassed.

LL:

LEVe! f
Sets Lower Limit to fkHz. Range of fis 0.0000 to 0.1006 for an upper range of 0.1.
Range of fis 0.000 to 100.000 for upper ranges of 1, 10 and 100.

STATe b

Enables Lower Limit if b is 1, disables if bis 0. When enabled, exceeding the Lower
Limit sets bit 5 of the Instrument Status Register to one (activating bit 13 of the
Questionable Status Register and bit 3 of the Status Byte) (see 3-16). When the Lower
Limit and Alarm (M_RF:ALARM 1) are enabled, exceeding the Lower Limit activales an
audio alarm.

PEAK?
Returns Frequency Error Meter Peak reading in Hz (0.0 to 100000.0).
PH b
Enables Peak Hold Feature if b is 1, disables Peak Hold Feature if b is 0.
RANGe:
AUTO
Sets Frequency Error Meter range to Autorange.
UPPer f
Sets Frequency Error Meter range to f kHz. Select 0.1, 1, 10 or 100.
Example: M RF:RANG:UPP 10 // Sets Frequency Error Meter Range to
// 10 kHz.
M _RF:PH 1 // Enables ¥Fregquency Error Meter Peak Hold.
M RF:LL:LEV 20.5 // S8ets a Lower Limit of 20.5 kH=z.
M RF:LL:STAT 1 // Enables Lower Limit.
M RF:ALARM 1 // Enables Alarm.
RCL n

Recalls Frequency Error Meter environment {routings and settings) stored in memory
location n. Range of nis 1 to 9.

RESoclution f
Sets Frequency Error Resolution (Gate Time) to f Hz. Select 1 (Gate Time of 1 sec) or
10 (Gate Time of 0.1 sec).

STORe n

Stores current Frequency Error Meter environment {routings and settings) in memory
location n. Range of nig 1 to 9.
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M_RF:
UL:

LEVel f

Sets Upper Limit to fkHz. Range of fis 0.0000 to 0.1000 for an upper range of 0.1.
Range of fis 0.000 to 100.000 for upper ranges of 1, 10 and 100.

STATe b

Enables Upper Limit if b is 1, disables if bis 0. When enabled, exceeding the Upper
Limit sets bit 4 of the Instrument Status Register to one (activating bit 13 of the
Questionable Status Register and bit 3 of the Status Byte) (see 3-16). When the Upper
Limit and Alarm (M_RF:ALARM 1) are enabled, exceeding the Upper Limit activates an
audio alarm.

M_RF?

Returns Frequency Error Meter reading in Hz (-100000.0 to +100000.0). Actual signal frequency
can be calculated by converting the Receiver Frequency setting (RECeive:FREQuency? query)
from kHz to Hz and adding the Frequency Error Meter reading. For an actual measured
frequency reading, see MEASure:FREQuency? query (4-15).

NOTE: Reading is invalid if squelch is not broken for some internal routings.

Example: SCREEN:FREQ

M RF:
M RF:
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RANG: AUTO
UL:LEV 100

(UL STAT 1
LI LEV 25

TLLISTAT 1
:ALARM 1
sPH 1
:PEAK?

//
/r/
//
//
/7
/7
/’/
//
/i
r
’
/r/
/Y

Pisplays Frequency Error Meter Operation
Screen.

Sets Fregquency Error Meter Range to Autorange.
Sets Fregquency Error Meter Upper Limit to
100 kH=z.

Enables Upper Limit.

Sets Frequency Error Meter Lower Limit to
25 kHz.

Enables Lower Limit.

Enables Alarm.

Enables Peak Hold feature.

Queries Freguency BError Meter Peak reading.
Queries Frequency Error Meter reading.



4-11-3 POWER METER COMMANDS
M_PWRH:

ALARM b
Enables Power Meter Alarm if bis 1, disables if b is 0. Enabled Power Meter Alarm sounds
when Upper or Lower Limit is surpassed.

EXT:

LL:

STATe b
Enables External Loss/Gain Offset if b is 1, disables if b is 0. External Loss/Gain Offset
compensates Power Meter readings for external gains or losses.

STATe?
Returns External Loss/Gain Offset state setting.

OFFSet n

Sets External Loss/Gain Offset value to n dBm. Range of nis -89.9 to 99.9. Positive
values lower Power Meter readings and compensate for external gains. Negative vaiues
raise Power Meter readings and compensate for external losses.

OFFSet?
Returns External Loss/Gain Offset value in dBm.

LEVel n
Sets Power Meter Lower Limit to n W. Range of nis 0.0000 to 0.5000 for ranges: 0.02,
0.05, 0.1, 0.2 and 0.5. Range of nis 0.00 to 200.00 otherwise.

STATe b

Enables Power Meter Lower Limit if b is 1, disables if b is 0. When enabled, exceeding
the Lower Limit sets bit 7 of the Instrument Status Register to one (activating bit 13 of
the Questionable Status Register and bit 3 of the Status Byte) (see 3-16). When the
Lower Limit and Alarm (M_PWR:ALARM 1) are enabled, exceeding the Lower Limit
activates an audio alarm.

PEAK?
Returns Power Meter Peak reading in mW (0.0 to 200000.0).
PH D
Enables Power Meter Peak Hold Feature if b is 1, disables if bis 0.
RANGe:
AUTO
Sets Power Meter range to Autorange,
UPPer n
Sets Power Meter range to n W, Select from:
0.02 0.05 0.1
0.2 0.5 1
2 5 10
20 50 100
200
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M_PWR:

RCL n

Recalls Power Meter environment (routings and settings) stored in memory location n.
Range of nis 1 to 9,

Example: M_PWR:RANG:UPP 2 // Sets Power Meter Range to 2 W.
M PWR:PH 1 // Enables Power Meter Peak Hold.
M PWR:LL:LEV 0.75 // Sets a Lower Limit of 0.75 W.
M PWR:LL:STAT 1 // Enables Lower Limit.
M PWR:ALARM 1 // Enables Alarm.

STORe n

Stores current Power Meter environment (routings and settings) in memory location n.
Range of nis 1 to 9.

TYPE:

Cw
Selects Average Power Measurement Type for Power Meter.

PEAK
Selects Peak Power Measurement Type for Power Meter.

RMS
Selects RMS Power Measurement Type for Power Meter.

UL:

LEVel n

Sets Power Meter Upper Limit to n W, Range of nis 0.0000 to 0.5000 for upper ranges:
0.02, 0.05, 0.1, 0.2 and 0.5. Range of nis 0.00 to 200.00 otherwise.

STATe b

Enables Power Meter Upper Limit if b is 1, disables if bis 0. When enabled, exceeding
the Upper Limit sets bit 6 of the Instrument Status Register to one (activating bit 13 of
the Questionable Status Register and bit 3 of the Status Byte) (see 3-16). When the
Upper Limit and Alarm (M_PWR:ALARM 1) are enabled, exceeding the Upper Limit
activates an audio aiarm.

M_PWR?

Returns a Power Meter reading in mW (0.0 to 200000.0). See also MEASure:POWer? query
(4-15).

Example: SCREEN:POW // Displays Power Meter Operation Screen.
M PWR:RANG:AUTO // Sets Power Mster Range to Autorange.
M_PWR:UL:LEV 3 // Sets Power Meter Upper Limit to 3 W.
M PWR:UL:STAT 1 // Enables Upper Limit.

M PWR:LL:LEV .5 // Sets Power Meter Lower Limit to 0.5 W.
M PWR:LL:STAT 1 // Enables Lower Limit.

M _PWR:ALARM 1 // Enables Alarm.

M PWR:PH 1L // Enables Peak Hold feature.

M PWR:PEAK? // Queries Power Meter Peak reading.

M PWR? // Queries Power Meter reading.
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4-11-4 DEVIATION METER (Peak) COMMANDS
M_DEV:

ALARM b
Enables Deviation Meter Alarm if b is 1, disables if b is 0. Enabled Alarm sounds when
Upper or Lower Limit is surpassed.

AVErage b
Enables Deviation Meter Averaging if bis 1, disables if b is O.

[

LEVel 1

Sets the Deviation Meter Lower Limit to f kHz. fcan vary from 0.00 to 20.00 for range
values of 2, 5, 10 or 20 kHz. f varies from 0 to 100 otherwise.

STATe b

Enables Deviation Meter Lower Limit if b is 1, disables if bis 0. When enabled,
exceeding the Lower Limit sets bit 9 of the Instrument Status Register to one (activating
bit 13 of the Questionable Status Register and bit 3 of the Status Byte) (see 3-16).
When the Lower Limit and Alarm (M_DEV:ALARM 1) are enabled, exceeding the Lower
Limit activates an audio alarm.

MODE:

BOTH
Selects Both Mode for Deviation Meter, reading positive and negative deviation. Use
M_DEV:POS? and M_DEV:NEG? to query meter readings.

NEGative
Selects Negative Mode for Deviation Meter, reading negative deviation. Use
M_DEVY:NEG? to query meter readings.

NORMalize
Selects Normalized Mode for Deviation Meter, reading (positive + negative)/2 deviation.
Use M_DEV:P0OS? to query meter readings.

POSitive
Selects Positive Mode for Deviation Meter, reading positive deviation, Use
M _DEV:POS? to query meter readings.

NOTE: Deviation Meter Screen must be updated for a Deviation Meter Mode change to
take effect.

Example: M DEV:LL:LEV 10 // Sets a Lower Limit of 10 kHz.
M DEV:LL:STAT 1 // Bnables Lower Limit.
M _DEV:ALARM 1 // Enables Alarm.
M DEV:MODE:POS // Selects the Positive Mode of the
// Deviation (Peak) Meter.
SCREEN:DEV // Updates the Deviation ({(Peak) Meter

// Operation Screen,

NEG?
Returns a negative Deviation Meter reading as an absolute value in kHz {0.00 to 100.00).
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M_DEV:
PEAK:

NEG?
Returns a negative Deviation Meter Peak reading as an absolute value in kHz (0.00 to
100.00).

POS?
Returns a positive Deviation Meter Peak reading as an absolute value in kHz {0.00 to
100.00).

FPH b
Enables the Deviation Meter Peak Hold Feature if b is 1, disables if b is 0.

POS?
Returns a positive Deviation Meter reading as an absolute value in kHz (0.00 to 100.00).

RANGe:

AUTO
Sets Deviation Meter range to Autorange.
UPPer f
Sets Deviation Meter range to f kHz. Settings for fare: 2, 5, 10, 20, 50 or 100.
Example: M DEV:MODE:BOTH // Belects Both Mode.
SCREEN:DEV // Updates the Deviation (Peak) Meter
// Operation Screen.
M DEV:RANG:UPP 10 // Sets the Range to 10 kHz.
M DEV:PH 1 // Enrables Peak Hold feature.
RCL n

Recalls Deviation Meter environment (routings and settings) stored in memory location n.
Range of nis 1 to 9.

STORe n
Stores current Deviation Meter environment (routings and settings) in memory location n.
Range of nis 1 to 9.
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M_DEV:

Ul.:

LEVel

Sets Deviation Meter Upper Limit to f kHz. fcan vary from 0.00 to 20.00 for range
values of 2, 5, 10 or 20 kHz. fvaries from 0 to 100 otherwise.

STATe b

Enables Deviation Meter Upper Limit if b is 1, disables if bis 0. When enabled,
exceeding the Upper Limit sets bit 8 of the Instrument Status Register to one (activating
bit 13 of the Questionable Status Register and bit 3 of the Status Byte) (see 3-16).
When the Upper Limit and Alarm (M_DEV:ALARM 1) are enabled, exceeding the Upper

Limit activates an audio alarm.
Example: SCREEN:DEV

M DEV:RANG:AUTO
M DEV:UL:LEV 30
M_DEV:UL:STAT 1
M DEV:LL:LEV 5

M DEV:LL:STAT 1
M DEV:ALARM 1

M DEV:FPH 1

M DEV:AVE 1

M DEV:MODE:NEG
SCREEN:DEV

M _DEV:NEG?

!

Displays Deviation (Peak) Meter
Operation Screen.

Sets Range to Autorange.

Sets Upper Limit to 30 kH=z.

Enables Upper Limit.

Sets Lower Limit to 5 kHz.

Enables Lower Limit,

Enables Alarm.

Enables Peak Hold feature.

Enables Deviation {Peak) Meter averaging.
Selects the Negative Mode.

Updates the Deviation (Feak) Meter
Operation Screen.

Queries Negative Peviation (Peak) Meter
reading.
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4-11-5 MODULATION METER COMMANDS
The Modulation Meter measures AM.
M _MOD:

ALARM b
Enables Modulation Meter Alarm if b is 1, disables if bis 0. Enabled Alarm sounds when
Upper or Lower Limit is surpassed.

Ll

LEVel n
Sets Modulation Meter Lower Limit to n%. Range of nis 0.0 to 100.0.

STATe b

Enables Modulation Meter Lower Limit if bis 1, disables if bis 0. When enabled,
exceeding the Lower Limit sets bit 11 of the Instrument Status Register to one (activating
bit 13 of the Questionable Status Register and bit 3 of the Status Byte) (see 3-186).

When the Lower Limit and Alarm (M_MOD:ALARM 1) are enabled, exceeding the Lower
Limit activates an audio alarm.

PEAK?
Returns Modulation Meter Peak reading as a percentage (0.0 to 100.0).
PH b
Enables Moduiation Meter Peak Hold Feature if b is 1, disables if bis 0.
RANGe:
AUTO
Sets Modulation Meter range to Autorange.
UPPer n
Sets Modulation Meter range to n%. Select 40 or 100.
Exampie: M MOD:RANG:UPP 100 // Sets AM Modulation Meter Range to 100%.
M MOD:PH 1 // Enables AM Modulation Meter Peak Hold.
M MOD:LL:LEV 20.5 // Sets a Lower Limit of 20.5%.
M MOD:LL:STAT 1 // Enables Lower Limit.
M _MOD:ALARM 1 // Enables Alarm.
RCL n

Recalls Modulation Meter environment {routings and settings) stored in memory location n.
Range of nis 1 to 9.

STORe n
Stores current Modulation Meter environment (routings and settings) in memory location n.
Range of nis 1 to 9.
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M_MOD:

UL:

LEVel n
Sets Modulation Meter Upper Limit to n%. Range of nis 0.0 to 100.6.

STATe b
Enables Modulation Meter Upper Limit if b is 1, disables if bis 0. When enabled,
exceeding the Upper Limit sets bit 10 of the Instrument Status Register to one (activating
bit 13 of the Questionable Status Register and bit 3 of the Status Byte) (see 3-16}.
When the Upper Limit and Alarm (M_MOD:ALARM 1) are enabled, exceeding the Upper
Limit activates an audio alarm.

M_MOD?

Returns a Modulation Meter reading as

Example:

SCREEN : MOD

M MOD:
M MOD:
M _MOD:
M _MOD:
¥M MOD:
M MOD:
M MOD:
M_MOD:
M _MOD?

RANG:AUTO
UL:LEV 230
UL:5TAT 1
LL:LEV 5
LL:STAT 1
ALARM 1
PH 1
EEAKR?

/
i
s
i
r
i/
fFf
s
//
/7

a percentage (0.0 to 100.0).

Displays Modulation Meter Operation Screen.

Sets Modulation Meter Range to Autorange.,
Sets Modulation Meter Upper Limit to 30%.
Enables Upper Limit.

Sets AM Modulation Meter Lower Limit to 5%,

Enables Lower Limit.

Enables Alarm.

Enables Peak Hold feature.

Queries Modulation Meter Peak reading.
Queries Modulation Meter reading.
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4-11-6 DISTORTION METER COMMANDS
M_DIST:

ALARM b
Enables Distortion Meter Alarm if b is 1, disables if bis 0. Enabled Alarm sounds when
Upper or Lower Limit is surpassed.

AVErage b
Enables Average Feature if 5 is 1, disables if bis 0.

FiLTer f
Sets Noich Fiiter frequency to f Hz, Range of fis 600 to 1400.

INPut:iype
Sets Distortion Meter input to type. Select DEMOD (Demod Audio), SINAD (SINAD/BER),
XAUDio {Ext Mod) or FGEN (Func Gen).

LL:

LEVel n
Sets Lower Limit to n%. Range of nis 0.0 to 20.0.

STATe b

Enables Distortion Meter Lower Limit if b is 1, disables if bis 0. When enabled,
exceeding the Lower Limit sets bit 13 of the Instrument Status Register to one {activating
bit 13 of the Questionable Status Register and bit 3 of the Status Byte) {see 3-186).

When the Lower Limit and Alarm (M_DIST:ALARM 1) are enabled, exceeding the Lower
Limit activates an audio alarm.

Example: M _DIST:INP:XAUD // Selects EXT MOD IN Connector for
// Distortion Meter Input.
M _DIST:FILT 770 // Sets Notch Filter frequency to 770 Hz.
M DIST:PE 1 // Enables Distortion Meter Peak Hold.
M DIST:LL:LEV 5.3 // Sets a Lower Limit of 5.3 kH=z.
M PIST:LL:3TAT 1 // Enables Lower Limit.
M DIST:ALARM 1 // Enables Alarm,
PEAK?

Returns a Distortion Meter Peak reading as a percentage (0.0 to 20.0).

PH b
Enables Distortion Meter Peak Hold Feature if b is 1, disables if b is 0. Peak Hold takes
effect only after SCREEN:DiSTortion command.

RCL n

Recalls Distortion Meter environment (routings and settings) stored at memaory location n.
Range of nis 1 to 9.
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M_DIST:
SELECT:

Cweight
Selects the C-Weight Filter,

LPASs f
Selects a Low-Pass Filter with cutoff frequency of f Hz. Range of fis 100 to 30000.

Example: M DIST:SELECT:LPAS 15000 // Selects a Low-Pass Filter with a
// 15 kHz cutoff frequency.

STCRe n
Stores current Distortion Meter environment (routings and settings) in memory location n.
Range of nis 1 to 8.

UL

LEVel n
Sets Upper Limit to n%. Range of nis 0.0 to 20.0.

STATe b

Enabies Distortion Meter Upper Limit if bis t, disgbles if bis 0. When enabled,
exceeding the Upper Limit sets bit 12 of the Instrument Status Register to one (activating
bit 13 of the Questionable Status Register and bit 3 of the Status Byte)} (see 3-16).

When the Upper Limit and Alarm (M_DIST:ALARM 1) are enabled, exceeding the Upper
Limit activates an audio alarm.

M_DIST?
Returns a Distortion Meter reading as a percentage (0.0 to 20.0).
Example: SCREEN:DIST // Displays Distortion Meter Operation Screen.
M DIST:INP:DEMOD // Selects Demodulated Audio as the Distortion
// Meter Input.
M DIST:FILT 1000 // Sets Notch Filter fregquency to 1 kHz,
M DIST:UL:LEV 15 // Sets Distortion Meter Upper Limit to 15%.
M DIST:UL:3TAT 1 // Enables Upper Limit.
M DIST:LL:LEV 4 // Sets Distortion Meter Lower Limit to 4%,
M DIST:LL:STAT 1 // Enables Lower Limit.
M DIST:ALARM 1 // Enables Alarm.
M DIST:SELECT:LPAS 20000 // Selects a Low-Pass Filter with a 20 kHz
// cutoff frequency.
M DIST:AVE 1 // Enables Averaging.
M DIST:PH 1 // Enables Peak Hold feature.
M DIST:PEAK? // Queries Distortion Meter Peak reading,
M DIST? // Queries Distortion Meter reading.
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4-11-7 SINAD METER COMMANDS
M_SINAD:

ALARM b

Enables SINAD Meter Alarm if b is 1, disables if bis 0. Enabled Alarm sounds when Upper
or Lower Limit is surpassed.

AVErage b
Enables Average Feature if bis 1, disables if bis 0.

FiLTer f
Sets Notch frequency to fHz. Range of fis 800 to 1400.

INPut:type

Selecis type as the SINAD Meter Input. Select DEMOD (Demod Audio), SINAD
(SINAD/BER), XAUDio (Ext Mod) or FGEN (Func Gen).

LEL:

LEVel n
Sets SINAD Meter Lower Limit to n dB. Range of nis 3.0 to 40.0.

STATe b

Enables SINAD Meter Lower Limit if b is 1, disables if bis 0. When enabled, exceeding
Lower Limit sets bit 1 of the Instrument Summary Status Register to one (activating bit 1
of the Instrument Status Register, bit 13 of the Questionable Status Register and bit 3 of

the Status Byte) (see 3-18). When the Lower Limit and Alarm (M_SINAD:ALARM 1) are
enabled, exceeding the Lower Limit activates an audio alarm.

Example: M _SINAD:INP:XAUD // Selects BXT MOD IN Connector for
// Distortion Meter Input.
M-SINAD:FILT 850 // Sets Notch Filter fregquency to 850 Hz.
M SINAD:PH 1 // Enables Distortion Meter Peak Hold.
M BINAD:LL:LEV 4 // Sets a Lower Limit of 4 dB.
M SINAD:LL:STAT 1 // BEnables Lower Limit.,
PEAK?

Returns a SINAD Meter Peak reading in dB (3.0 to 40.0).

PH b
Enables SINAD Meter Peak Hold Feature if b is 1, disables if b is 0.

RCL n

Recalls SINAD Meter environment {routings and settings) stored in memory location n.
Range of nis 1 to 9.

RESolution n
Sets SINAD Meter readout resolution to n 48. nis 0.1 or 0.5.

RESolution?
Returns current resolution setting in dB (0.1 or 0.5).
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M_SINAD:
SELECT:

CWEight

Selects C-Weight Filter

LPASs f

Selects Low-Pass Filter with cutoff frequency of f Hz. Range of fis 100 to 30000.

STCRe n

Stores current SINAD Meter environment (routings and settings) in memory location n.
Range of nis 1 to 9.

UL:

LEVel n

Sets SINAD Meter Upper Limit to n dB. Range of nis 3.0 to 40.0.

STATe b

Enables SINAD Meter Upper Limit if bis 1, disables if bis 0. When enabled, exceeding
Upper Limit sets bit 0 of the Instrument Summary Status Register to one (activating bit 1
of the instrument Status Register, bit 13 of the Questionable Status Register and bit 3 of
the Status Byte) (see 3-18). When the Upper Limit and Alarm (M_SINAD:ALARM 1) are
enabled, exceeding the Upper Limit activates an audio alarm.

M_SINAD?

Returns a SINAD Meter reading in dB (3.0 {0 40.0).

Example: SCREEN:S
M SINAD:

M_SINAD:
M_SINAD:
M_SINAD
M_SINAD:
M _SINAD:
M_SINAD

M_SINAD
M_SINAD:
M_SINAD:
M_SINAD?

INAD /S

INP :DEMOD /Y

/7
FILT 1100 /7
UL:LEV 15 /7
(UL:STAT 1 /7
LL:LEV 4 /Y
LL:STAT 1 /i

:AVE 1 7/
PH 1 /7
PEAK? /7

/7

Displays SINAD Meter Operation Screen.
Selects Demcodulated Audioc as the

SINAD Meter.

Sets Notch Filter frequency to 1100 Hz.
Sets SINAD Meter Upper Limit to 15 dB.
Enables Upper Limit,

Sets SINAD Meter Lower Limit to 4 dB.
Enables Lower Limit.

ISELECT:LPAS 15000 // Selects a Low-Pass Filter with a 15 KH:z

// cutoff frequency.
Enables Averaging.
Enables Peak Hold feature.
Queries SINAD Meter Peak reading.
Queries SINAD Meter reading.
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4-11-8 SIGNAL STRENGTH METER COMMANDS
M_SIG:

PEAK?
Returns a Signal Strength Meter Peak reading (0 to 100).

PH b
Enables Peak Hold Feature if bis 1, disables if bis 0.

RCL n
Recalls Signal Strength Meter environment (routings and settings) stored in memory location
n. Range of nis 1 to 9.

STCRe n
Stores current Signal Strength Meter environment (routings and settings) in memory location
n. Range of nis 1 to 8.

M _SIG?

Returns a Signal Strength Meter reading {0 to 100).

Example: M-3SIG:PH 1 // Enables Peak Hold feature.
M _SIG:PEARK? // Queries Signal Strength Meter Peak reading.
M B5IG? // Queries Signal Strength Meter reading.

4-11-9 BIT ERROR RATE (BER) METER COMMANDS
M_BER:
PATtern:

FIXED
Selects Fixed pattern for the BER Meter test data.

RANDom
Sefects Random pattern for BER Meter test data.

USER nn

Selects a USER pattern {could be a variable or expression) for the BER Meter test data
using the specitfied 8 bit pattern nn. Patterns entered that are not base 10 are preceded
with # character and letter signifying the number base: H {Hexadecimal), B (Binary} or Q
(Octail). Pattern is displayed on the CRT in Hexadecimal.

Example: M _BER:PAT:USER #Q216 // Selects a User Pattern of 8E hexadecimal
// (216 Octal) for the BER Meter test data.

X=#HCO // Assigns variable to a usable pattern.
M BER:PAT:USER X+3 // Selects a User Pattern of C3 hexadecimal.

PCOLarity:

NEGative
Selects Negative Polarity for the BER Meter.

POSitive
Selects Positive Polarity for the BER Meter.
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M_BER:

RATE n

Sets BER Meter rate to n. Select from;
75 150 300
600 1200 2400
4800 16000

RATE?

Returns the BER Meter Ratle setting.

RCL n
Recalls the BER Meter environment (routings and settings) stored in memory location n.
Range of nis 1 to 9.

SIZE n
Sets BER Meter block size in bits to n. Range of nis 100 {o 100000.
Example: M_BER:POL:NEG // Selects Negative Pclarity for the BER Meter.
M BER:RATE 1200 // Sets the data rate to 1200 bps.
M _BER:3IZE 1000 // Sets the data pattern size to 1000 bits.
SIZE?

Returns the BER Meter blogk size seiting.

STCRe n
Stores current BER Meter environment (routings and settings) in memory location n. Range
of nis 1 to 9.

TYPE:xxx
Selects xxx for the Bit Error Rate Type. Select GENerator, RECeiver, DUPlex or BASEband.
M_BER?
Returns the number of errors for the last pass.
Example: M _BER:TYPE:DUP // Selects Duplex for BER Meter Type.
M BER:RATE 2400 // Sets BER Meter data rate to 2400 bps.
M BER:SIZE 10000 // Sets BER Meter Pattern Size to 10,000 bits.
M BER:POL:POS // Sets BER Meter Polarity to Positive.
M _BER:PAT:RAND // Selects the Random Pattern Type for the BER
// Meter test.
M BER? // Queries a bit exror rate reading.
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4-11-10 DIGITAL MULTIMETER COMMANDS
M_DMM:

ALARM b
Enables Multimeter Alarm if b is 1, disables if bis 0. Enabled Alarm sounds when Upper or
Lower Limit is surpassed.

FUNCtion:
CURRent:

AC
Selects the AC Ammeter for the Multimeter Function.

bC
Selects the DC Ammeter for the Multimeter Function.

RESistance
Selects the Ohmmeter for the Multimeter Function.

VOLTage:

AC
Selects the AC Voltmeter for the Multimeter Function.

DC
Selects the DC Voiimeter for the Multimeter Function.

FUNCtion?
Returns active Multimeter Function (CURR:AC, CURR:DC, RES, VOLT:AC or VOLT:DC).

INPut:IMPedance n
Sets Input Impedance to n ohms. Select 150, 600 or 1e6. Command ignored if not in AC
Voltmeter Function.

Example: M DMM:FUNC:CURR:DC // Selects DC Ammeter for the Multimeter
// Function.
M DMM:FUNC? // Queries Multimeter Function. DQC is
_ // returned.
M DMM:FUNC:VOLT:AC // Selects AC Voltmeter for the Multimeter
// Function.
M DMM:INP:IMP 1E6 // Sets Input Impedance at 1 ML,
LL:
LEVel n

Sets the Multimeters Lower Limit to n. Table 4-1 lists units and ranges for n.

STATe b

Enables the Multimeters Lower Limit if bis 1, disables if bis 0. When enabled,
exceeding Lower Limit sets bit 3 of the Instrument Summary Status Register to one
{activating bit 1 of the Instrument Status Register, bit 13 of the Questionable Status
Register and bit 3 of the Status Byte) {see 3-16). When the Lower Limit and Alarm
{(M_DMM:ALARM 1) are enabled, exceeding the Lower Limit activates an audio alarm.

4-82



M_DMM:

Function ACC, DCC ACV, DCV Ohmmeter
Range | 20and200mA | 2Aand20A 200mV  |2,20,200, 2000 V 200 0 | 2KkQto 20 MQ
1 Units A \ kQ)

Range of n | 0.00000 10 0.19990 | 0.000 t0 19.990 | 0.0000100.1999 | 0.0010 1000.00 | 0.0000100.1999 | 0.000to 19990

Tabhle 4-1 DMM Upper and Lower Limit Ranges and Uniis

PH b
Enables Multimeter Peak Hold feature if bis 1, disables if bis 0.

RANGe:

AUTO
Sets the Mullimeter range to Autorange.

UpPPer n

For AC or DC Voitmeter, sets range to n volts. Settings for nare: 0.2, 2, 20, 200 or
2000.

For AC or DC Ammeter, sets range to n amps. Settings for n are: 0.02, 0.2, 2 or 20.
For Ohmmeter, sets range to n kQ. Settings for nare: 0.2, 2, 20, 200, 20060 or 206000.

NOTE: M_DMM:RANGe:AUTO and M_DMM:RANGe:UPPer commands must be foliowed
by a SCREEN:DMM command.

Example: M _DMM:FUNC:CURR:AC // Selects AC Ammeter for the Multimeter
// Function.
M DMM:UPP 2 // 8Sets Ammeter range to 2 A,
M DMM:FUNC:VOLT:AC // Selects AC Voltmeter for the Multimeter
// Function.
M DMM:RANG:UPP .2 // Sets Chmmeter range to 200 &,
RCL n

HRecalls Digital Multimeter environment {routings and setlings} stored in memeory location n.
Range of nis 1 to 9,

STORe n
Stores current Digital Multimeter environment {routings and settings) in memory location n.
Range of nis 1 to 8.

UL

LEVel n
Sets Multimeters Upper Limit to n. Table 4-1 lists units and ranges for n.

STATe b

Enables Multimeters Upper Limit if b is 1, disables if b is 0. When enabled, exceeding
Upper Limit sets bit 2 of the Instrument Summary Status Register to one (activating bit 1
of the Instrument Status Register, bit 13 of the Questionable Status Register and bit 3 of
the Status Byte) {see 3-168}). When the Upper Limit and Alarm {M_DMM:ALARM 1) are
enabled, exceeding the Upper Limit activates an audio alarm.
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M_DMM?
Returns a Multimeter reading in the current Function units according to Tablie 4-1. See also
MEASure: commands (4-15).

Example: M DMM:FUNC:CURR:DC // Selects DC Ammeter for the Multimeter
// Function.
M DMM:RANG:LEV 0.2 // Sets Ammeter range to 200 maA.

M DMM:PH 1 // Enables Peak Hold feature.

M _DMM:ALARM 1 // Enables Alarm.

M DMM:UL:LEV 150 // Sets Upper Limit to 150 ma.
M DMM:UL:STAT 1 // Enables Upper Limit.

M DMM:LL:LEV 30 // Sets Lower Limit to 30 maA.

M DMM:LL:STAT 1 // Enables Lower Limit.

4-11-11 PHASE METER COMMANDS
M_PM:

ALARM b
Enables Phase Meter Alarm if bis 1, disables if bis 0. Enabled Alarm sounds when a limit
is surpassed.

Li.:

LEVel n
Sets the Phase Meter Lower Limit to n radians. Range of nis 0.00 to 10.00.

STATe b

Enables the Phase Meter Lower Limit if b is 1, disables if bis 0. When enabled,
exceeding Lower Limit sets bit 5 of the Instrument Summary Status Register to one
(activating bit 1 of the Instrument Status Register, bit 13 of the Questionable Status
Register and bit 3 of the Status Byte) (see 3-16). When the Lower Limit and Alarm
(M_PM:ALARM 1) are enabled, exceeding the Lower Limit activates an audio alarm.

PH b
Enables the Phase Meter Peak Hold Feature if b is 1, disables if b is 0.
RANGe:
AUTO
Sets Phase Meter range to Autorange.
UPPer n
Setis Phase Meter range to nradians. Select 1, 5 or 10,
Example: M PM:RANG:UPP 5 // Sets Phase Meter Range to 5 radians.
M PM:PH 1 // Enables Phase Meter Peak Hold.
M PM:LL:LEV 1.65 // Sets a Lower Limit of 1.65 radians.
M PM:LL:STAT 1 // Enables Lower Limit.
M PM:ALARM 1 // Enables Alarm.
RCL n

Hecalls Phase Meter environment (routings and settings) stored in memory location n.
Range of nis 1 to 9.
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M_PM:

STORe n

Stores current Phase Meter environment {routings and settings) in memory location n.

Range of nis 1 to 9.
UL:

LEVel n

Sets Phase Meter Upper Limit to n radians. Range of nis 0.00 to 10.00.

STATe b

Enables Phase Meter Upper Limit if b is 1, disables if bis 0. When enabled, exceeding
Upper Limit sets bit 4 of the Instrument Summary Status Register to one (activating bit 1
of the Instrument Status Register, bit 13 of the Questionable Status Register and bit 3 of
the Status Byte) (see 3-16). When the Upper Limit and Alarm (M_PM:ALARM 1) are
enabled, exceeding the Upper Limit activates an audio alarm.

Displays Phase Meter Operation Screen.
Sets Phase Meter Range to Autorange.

Sets Phase Meter Upper Limit to 7 radians.

Enables

Upper Limit.

Sets Phase Meter Lower Limit to 0.5 radians.

Enables
Enables
Enables
Queries
Queries

Lower Limit.

Alarm,

Peak Hold feature.

Phase Meter Peak reading.

M_PM?

Returns a Phase Meter reading in radians (0.00 to 10.00).

Example: SCREEN:PM /7
M _PM:RANG:AUTO /7
M_PM:UL:LEV 7 //
M _PM:UL:STAT 1 /7
M PM:LL:LEV .5 /I
M _PM:LL:STAT 1 r
M PM:ALARM 1 /Y
M PM:PH 1 'y
M PM:PEAK? 1/
M_PM? /7

Phase Meter reading.
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4-11-12 DEVIATION METER (RMS) COMMANDS

M_DRMS:

ALARM b

Enables Deviation Meter {RMS) Alarm if b is 1, disables if bis 0. Enabled Alarm sounds
when a limit is surpassed.

AVErage b

Enables Deviation Meter (RMS8) Averaging if b is 1, disables if b ig 0.

Li:

LEVel f

Sets Deviation (RMS) Lower Limit to f kHz. Range of fis 0.00 to 10.00.

STATe b

Enables Deviation (RMS) Meter Lower Limit if bis 1, disables if bis 0. When the Lower
Limit and Alarm (M_DRMS:ALARM 1) are enabled, exceeding the Lower Limit activates

an audio alarm.

PH b

Enables Deviation Meter (RMS) Peak Hold feature if bis 1, disables if bis 0.

RANGe:

AUTO

Sets Deviation Meter (RMS) range to Autorange.

UPPer f

Sets Deviation Meter (RMS) range to fkHz. Select 2, 5 or 10.

Example: ¥ DRMS:

M_DRMS:
M_DRMS:
M_DRMS:

M_DRMS

RCEL n

RANG:UPP 10

PH 1
LL:LEV 1.5
LL:3TAT 1

ALARM 1

/7
7/
/Y
/7
’/
/Y

Sets Deviation Meter (RMS) Range to

10 kHz.

Enables Deviation Meter (RMS) Peak Hold.
Setsz a Lower Limit of 1.5 kHz.

Enables Lower Limit.

Enables Alarm.

Recalls Deviation Meter (RM8) environment {routings and settings) stored in memaory
location n. Range of nis 1 to 9.

STORe n

Stores current Deviation Meter (RMS) environment (routings and settings) in memory
location n. Range of nis 1 to 9.
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M_DRMS:
UL

LEVel f

Sets Deviation (RMS) Upper Limit to f kHz. Range of fis 06.06 to 10.00.

STATe b

Enables Deviation Meter (RM8) Upper Limit'if b is 1, disables if bis 0. When the Upper
Limit and Alarm (M_DRMS:ALARM 1) are enabled, exceeding the Upper Limit activates

an audio alar

M_DRMS?

m.

Retiurns a Deviation Meter (RMS) reading in kHz {(0.00 to 10.00).

Example: SCREEN:

M _DRMS:
M_DRMS:

M DRMS:
M _DRMS

M_DRMS
M_DRMS
M DRMS:
M_DRMS
M _DRMS?

DRMS

RANG:AUTO
UL:LEV 8.4

UL:STAT 1

(LL:LEV 2

tLL:STAT 1
tALARM 1

PH 1

AVE 1

/7
7/
7/
4
/7
/Y
/7
’r/
/7
//
fHf
i/
’r

Displays Deviation Meter {RMS) Operation
Screen.

Sets Deviation Meter (RMS;) Range to Autorange.
Sets Deviatilon Meter (RMS) Upper Limit
to 8.4 kH=z.

Enables Upper Limit.

Sets Deviation Meter (RMS) Lower Limit
to 2 kHz.

Enables Lower Limit.

Enables Alarm.

Enables Peak Hold feature.

Enables Averaging.

Queries Deviation Meter (RMS) reading.
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4-11-13 PHASE METER (RMS) COMMANDS
M_PMRMS:

ALARM b

Enables Phase Meter (RMS) Alarm if bis 1, disables Alarm if bis 0. Enabled Alarm sounds
when a limit is surpassed.

L.L:

LEVel n
Sets Phase Meter (RMS) Lower Limit to n radians. Range of nis £.00 to 10.00.

STATe b
Enables Phase Meter (RMS) Lower Limit if b is 1, disables Lower Limit if b is 0. When

the Lower Limit and Alarm (M_PMRMS:ALARM 1) are enabled, exceeding the Lower
Limit activates an audio alarm.

PH b
Enables Phase Meter (RMS) Peak Hold feature if b is 1, disables Peak Hold feature if b is 0.

RANGe:

AUTO
Sets Phase Meter (RMS) range to Autorange.

UpPPer n
Sets Phase Meter (RMS) range to n radians. Select 1, 5 or 10.

RCL n

Recalls Phase Meter (RMS) environment (routings and settings) stored in memory location
n. Range of nis 1 to 9.

STORe n

Stores current Phase Meter (RMS) environment (routings and settings) in memory location
n. Range ofnis 1 {0 9.

Example: M PMRMS:RANG:AUTO // Sets Phase Meter (RMS) range to Autorange.
M PMRMS:PH 1 // EBnables Phase Meter (RMS) Peak Hold.
M PMRMS:STOR 3 // Stores state of Phase Meter (ERMS) to
// Phase Meter (RMS) memory location 3.
UL:
LEVel n

Sets Phase Meter (RMS) Upper Limit to n radians. Range of nis 0.00 to 10.00.

STATe b
Enables Phase Meter (RMS) Upper Limit if bis 1, disables Upper Limit if b is 0. When

the Upper Limit and Alarm (M_PMRMS:ALARM 1) are enabled, exceeding the Upper
Limit activates an audio alarm.

M_PMRMS?
Returns a Phase Meter (RMS) reading in radians (0.00 to 10.00).
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Example: SCREEN:PMRMS /7

M PMRMS:UPP 5 /7
M PMRMS:UL:LEV 4.6 //

/i
M PMRMS:UL:STAT 1 //

M_EMRMS? /7

4-11-14 AF LEVEL METER

M_VRMS?

Displays Phase Meter (RMS) Operation Screen.
Sets Phase Meter (RMS8) Range to 5 radians.
Sets Phase Meter (RMS) Upper Limit to

4.6 radians.
Enables FPhase Meter
Queries Phase Meter

(RMS)
{RMS)

Upper Limit.
reading.

Returns a Voltage RMS reading of the received AF Level {0.00 to 10.00).
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4-12 CELLULAR AMPS
4-12-1 CELLULAR AMPS COMMANDS

The AMPS Cell Site Monitor and Mobile Simulator is option 10 of the FM/AM-16008 and
FM/AM-1600CS8A. The following commands remotely control this option. Except for
CELL:CHAN and CELL:CHAN?, these commands have no effect if the AMPS Cell Site Monitor
is not installed.

CELL: commands remotely operate the Cell Site Monitor and require a Cell Site Monitor screen
io be displayed on the CRT. CELL:GEN commands remotely operate the Mobile Simulator and
require a Mobile Simulator screen to be displayed on the CRT.

NOTE: A Ceilular query command {(command with ?) returns the value once, returning -1 for
turther queries until additional data occurs.

CELL:

ACTion?
Reiurns the Global Action value or -1 if not available.

BIS?
Heturns latest Busy-idle Status bit vaiue or -1 if not available.

B 17
Returns the Busy-ldie bit value, 0 for busy, 1 for idle. -1 is returned if Busy-ldle bit is not
available.

BOTH
Selects stream A and B words for decoding.

c127
Returns latest C12 bit value or -1 if not available.

Ci3?
Returns latest C13 bit value or -1 if not availabie.

CAPTure:

MIN "0 xx x=xxxx"

Selects MIN to capture. Range of xis 0to 8, AtoDoratod. An x, X, # or * can be
used as a wildcard character. MIN string must be entered as shown. Does not select
Capture Mode.

BEIN?
Returns current MIN used for capture (string}.

MODE:xxx
Selects xxx as Capture Mode. Select MIN, ORDer, BOTH or OFF for xxx.

MODE?
Returns the current Capture Mode.
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CELL:
CAPTure:
ORDer:ixxx

Selects xxx as Order to capture. Does not select Capiure Mode. Select one of the
following for xxx:

PAGE ALERT RElLease
REORDer SALERT AUDIT
SNDAddr INTERCEPT MAINTenance
POWer DRETRY AUTREG
AINTERCEPT AREORDer AALERT
VCDES

ORDer?
Returns current Order used for capture {siring).

CHANDei n
Selects Celiular Channel n for testing. Range of nis 0 to 1023,

CHANRel?
Returns the current Cellular Channel.

CHANPOS1?
Returns Channel Position 1 {(seven bit value) or -1 if not applicable.

CHANPOS2?
Returns Channel Position 2 (seven bit value) or -1 if not applicabte.

CHANPOS3?
Returns Channel Position 3 (seven bit value) or -1 if not applicable.

CHANPGS4?
Returns Channel Position 4 (seven bit value) or -1 if not applicable.

CHANPOS5?
Returns Channel Position 5 (seven bit value) or -1 if not applicable.

CHANPOSE?
Returns Channel Position 6 (seven bit value) or -1 if not applicable.

CMAC?
Returns Control Mobile Attenuation Code (three bit value) or -1 if not available.

CMAX_17?
Returns Number of Access Channels minus one (seven bit value) or -1 if not available.

CPA?
Returns the Combined Paging/Access bit or -1 if not available,

DCC?
Returns Digital Color Code (two bit value) or -1 if not available.

DiGITs?
Returns the Call Address (16 character siring) or -1 if not available.

4-91



CELL:

DSCC?
Heturns the Digital SAT Color Code (2 bit value) or -1 if not available.

DTX?
Returns the Discontinuous Transmission bit value or -1 if not available.

E?
Returns the Extended Address bit value or -1 if not available.

EF?
Returns the Expanded Protocol Forward Control Channel indicator (one bit value) or -1 if not
available.

END?
Returns the End Indication bit value or -1 if not available.

EP?
Returns the Extended Protocol Capable value {one bit value} or -1 if not available.

ESN?
Returns the Electronic Serial Number (32 bit value) or -1 if not available.

FORMat:

AMPS
Sets Channel Format io AMPS,

NT400
Sets Channel Format to NT400.

FORMat?
Returns the Channel Format setting.

LOCALCTRL1?
Returns the first position Local Control field {16 bit value) or -1 if not available.

LCCALCTRL2?
Returns the second position Local Control field (16 bit value) or -1 if not available.

MAXBuUSY:

OTHer?
Returns maximum number of busy occurrences for other than page responses (four bit
value) or -1 if not available.

PGR?

Returns maximum number of busy occurrences for page responses (four bit value} or -1
if not available.
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CELL:
MAXSztr:

OTHer?
Returns maximum number of seizure tries for other than page responses (four bit value) or
-1 if not available.

PGR?
Returns maximum number of seizure tries for page responses (four bit value) or -1 if not
available.

RIN?
Returns the current MIN value in AAA/DDD-DDDD or BBB-BBBB format as a string or -1 if
not available.

MSL?
Returns the Message lLength {eight bit value) or -1 if not available.

MST?
Returns the Message Type (five bit value) or -1 if not available.

N_17?
Returns the Number of Paging Channels, minus one, to be scanned by the Mobile Equipment
{five bit value) or -1 if not available.

NAWC?
Returns the Number of Additional Words Coming (three bit value) or -1 if not available.

NEWACC?
Returns the New Access Channel Starting point (11 bit value) or -1 if not available.

QLC?
Returns the Overload Control Class (15 bit value) or -1 if not available.

ORDer?

Returns the current Order as a string (PAGE, ALERT, RELEASE, REORDER, SALERT,
AUDIT, SNDADDR, INTERCEPT, MAINTENANCE, POWER, DRETRY, AUTREG,
AINTERCEPT, AREORDER, AALERT, VCDES) or -1 if not available.

FDSCC?
Returns the Present Digital SAT Color Code (two bit value) or -1 if not available.

PSCC?
Returns the Present SAT Color Code (two bit value) or -1 if not available.

RCF?
Returns the Read Controi-Filler bit value or -1 if not available.

REGH?
Returns the Registration for Home Mobile Stations value (one bit value) or -1 if not available.

REGID?
Returns the Registration Identification value (20 bit value) or -1 if not available.
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CELL:

REGINCR?
Returns the Registration Increment (12 bit value) or -1 if not available.

REGR?
Returns the Registration for Roaming Mobile Stations {one bit value) or -1 if not available.

57
Returns the Serial Number bit value or -1 if not available.

SCC?
Returns the Supervisory Audio Tone Color Code {iwo bit value) or -1 if not available,

SiD?
Returns the System ldentification Number {14 bit value) or -1 if not available.

VOHAN?
Returns the Voice Channel (1 to 1623) from Channel field or -1 if not available.

VMAC?
Returns the Voice Mobile Attenuation Code (three bit value) or -1 if not available.

WFOM?
Returns the Wait for Overhead Message bit or -1 if not available.

WORD?
Returns the current decoding word selection (A or B).

WORDA
Selects the stream A words for decoding.

WORDSB
Selects the stream B words for decoding.

CELL:GEN commands operate the AMPS Mobile Simulater (part of option 10},
CELL:GEN:RECC commands operate the Reverse Control Channel Screen and CELL:GEN:RVC
commands operate the Reverse Voice Channel Screen.

CELL:
GEN:

CHANnel n
Selects an AMPS Heverse Channel to send messages to Cell Site. Range of nis 1 to
1023.

CHARNRel?
Returns current selected channel.

DCC x
Selects Digital Color Code sent to Cell Site. Range of xis from 0 to 3.

DCce?
Returns current DCC setting.
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CELL:

GEN:
DIGITs "x"
Selects simutated Called Address sent to Cell Site. Range of xis 0 to
9999999999995949.
DIGITs?
Returns current Called Address setting.
ESN:
DECImal x

Selects simulated Electronic Serial Number sent to Cell Site using decimal format.
Range of xis 0 to 23116113919. ESN is displayed on screen in current format.

DECimai?
Returns current ESN setting in decimal format.

FORMat:

DECimal
Selects ESN decimal format.

HEX
Selects ESN hexadecimal format.

OCTal
Selects ESN octal format.

FORMat?
Returns current ESN format (DEC, HEX or OCT).

HEXadecimal x
Selects simulated ESN sent to Cell Site using hexadecimal format. Range of x is 0 to
FFFFFFFF. ESN is displayed on screen in current format.

HEXadecimal?
Returns current ESN setting in hexadecimal format,

OCTal x
Selects simulated ESN sent to Cell Site using octal format. Range of x is 0 to
37777777777. ESN is displayed on screen in current format.

OCTal?
Returns current ESN setting in octal format.

MIN "xxx/xxx-xxxx"
Selects simulated MIN sent to Cell Site. Range of xis 0to 9.

MIN?
Returns current MIN setting (string).
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CELL:

GEN:
MODL ¢
Sets Cellutar Deviation Level to fkHz. Range of fis 0.0 to 25.0.
MODL?
Returns current Celliular Deviation Levelin kHz.
RECC:
CONTinuous
Sends the last order selected continuously to the Cell Site.
ONCE
Sends the last order selected to the Cell Site once.
ORDer:
AUDIT
Selects Audit for the Receive Control Channel Order field.
AUTREG
Selects Autonomous Registration for the RECC Order field.
ORIGIN
Selects Crigination for the RECC Order field.
PAGE
Selects Page Response for the RECC Order field.
ORDer?
Returns current RECC Order field setting (AUDIT, AUTREG, ORIGIN or PAGE}.
STOP
Stops transmission of RECC order sent continuously.
RVC:
CONTinuous

Sends the last order selecied continuously to the Cell Site.

ONCE
Sends the last order selected to the Celi Site once.
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CELL:
GEN:
RVC:
ORDer:

AUDIT
Selects Audit for the Reverse Voice Channel Order fieid.

POWer x
Selects Power Level order of power level x for the RVC Order field. Range of x is
Dto 7.

SENDCail
Selects Send Calied Address for the RVC Order field.

SNREQuest
Selects Autonomous Registration for the RVC Order field.

ORDer?
Returns current RVC Order field setting (AUDIT, POWER, SENDCALL or
SNREQUEST)}.

STOP
Stops transmission of RVC order sent continuously.

SCM:

BANDwidth x
Selects Mobile Phone Bandwidth sent to Cel Site. Select 20 or 25 (MHz).

BANDwidth?
Returns current Mobile Phone Bandwidth setting.

POWer x
Selects Power Level of simulated Mobile Phone. Range of xis 1 to 4 (4 reserved).

POWer?
Returns current Power Level setting.

TRANsmIit:

CONTinuous
Selects Continuous Transmission for simulated Mobile Phone.

DiISCONTIinuous
Selects Discontinuous Transmission for simulated Mobile Phone.

TRANsmit?
Returns current Continuous/Discontinuous Transmission setting.
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4-12-2 REMOTE AMPS CELL SITE MONITOR EXAMPLE

The following macro performs the Receiver Setup for AMPS Cell Site Operation:

*pMC "CELL_ SETUP",BEGIN

SCREEN:REC
RWAT
REC:MOD:USER:MOD DATA

REC:MOD:USER:FILT 390

REC:MOD:USER:PCST:LPAS 15

REC:AGC:USER:HIGH
M DEV:RANG:UPP 10
M AF:RES 1

END

/7
/7
/7
4
/7
/7
/7
/7
/7
/7
/7
/7
/7

Define a macro named CELL_ SETUP.

Displays the Receiver Operation Screen.
Waits for command tc £inish executing.
S5elects User Defined FM Data for Receiver
Modulation,

Selects a Low-Pass IF Filter with a 30 kH=z
cutcff frequency.

Selects a Low~Pass Post Detection Filter
with a 15 kHz cuteoff frequency.

Selects User Defined High Speed for AGC,
Sets Deviation Meter Range to 10 kHz.

Sets AF Meter Gate Time to 0.1 sec (1 Hz).
End macro CELL_SETUP.

The following macro queries celiular readings once g min number is received:

¥DMC "CELL TEST", BEGIN
STRING MIN, ORDER
VAR SCC,DCC,SID,VMAC
VAR CEN,CMX,N1l,CMAC
SCREEN:CELL
FWAT
CELL:CHAN 327
DO
£=8TR (CELL:MIN?)
TFPAUSE
UNTIL $§ f= ®-1M%
MIN=S
ORDER=$TR {CELL:ORDER?}
SCC=CELL:5CC?
DCC=CELL:DCC?
SID=CELL:SID?
VMAC=CELL :VMAC?
CHN=CELL:VCHAN?
CMX=CELL:CMAX 17
N1=CELL:N_1°?
CMAC=CELL :CMAC?

/7
/7
/7
/7
/7
/7
7/
/7
/7
!/
/7
/7
/7
/7
/7
/7
/7
/7
/7
/7
/7

PPRINT STR{MIN}+","+3TR (ORDER)

PPRINT SCC,DCC,SID,VMAC

PPRINT CHN,CMX, N1,CMAC
END
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/7
/7
/7

Define macro named Cell Read.

Declare strings needed.

Declare variables needed.

Declare variables needed.

Display AMPS Cell Site Monitor Screen.
Wait for command execution to finish.
Select Contrel Channel 327

Loop while no Min is received.

Query for a MIN,

Pauses macro to allow Test Set processing.
End of locp.

Set MIN string equal to received MIN.
Query Order.

Query SCC value,

Query DCC value.

Query SID wvalue.

Query VMAC wvalue.

Query Voice Channel.

Query CMAX wvalue.

Query N-1 wvalue.

Query CMAC value.

// Send MIN and Order to RS$S-232 Connector.
Send readings to RS-2Z32 Connector.
Send readings to RS-2322 Connector.

End ¢of macro CELL TESZT.



4-13 PROGRAM COMMANDS

PROGram:STARTup:NAME "name"

Selects the macro name to execute at power up. The startup macro executes after the POWER
Switch is pressed and the automatic self test is performed. The startup macro can be avoided
by continually pressing STOP TEST CONTROL Key during the 2 beeps of the 1-2-4 beep
startup procedure.

PROGram:STARTup:NAME?
Returns the name of the current power up macro designated by a PROGram:STARTup:NAME
command.

PROGram:STARTup:DELETE

Deletes the power up designation of the power up macro. After this command is executed,
there is no power up macro until a PROGram:STARTup:NAME: command is executed. This
command does not delete the macro itself.

Example: PROG:START:NAME "Main Menu" // Selectg macro Main Menu as the power

// up macro. This macro will now

// execute when the Test Set is turned on,
PROG:START : NAME ? // Queries the name of the current power

// up macro. Main Menu is returned.
PROG:START:DELETE // Deletes the power up designation.
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4-14

FLASH MEMORY FILE DIRECTORY OPERATION

The Flash Memory File Directory allows storage of various files including Calibration Data Sets
and allows user to select a macro to be executed without remote instruction. Operate Flash
Memory File Directory using following procedure:

STEP

PROCEDURE

1.

7.

Press MTRS MODE Key. Press "AUX" Soft Function Key F6 to display Auxiliary Functions
Menu. Press 7 DATA ENTRY Key to display File Directory Screen.

File Directory Free: 2551040
Name Type Size Date

M 23342 06/23/92
SETI0 M 23342 06/23/92
STATE s 2304 06/23/32
CAL1 B 440 06/23/92
TRACEY T 406 06/23/92
VALUEO B 13 06/23/92
STRING_12 A 139 06/23/92

BB17089

To load a macro from Flash memory into Test Set memory and execute it, move cursor to
macro. Press "Exec” Soft Function Key F5.

To load a Calibration Data Set or a stored Test Set State (Test Set settings at time of
store), move cursor to file. Press "Load" Soft Function Key F5.

To delete a file, move cursor to file. Press "Delete” Soft Function Key F2. Flash Memory
space is not released until Pack operation is done.

To perform Pack operation, press "Pack” Soft Function Key F3. Pack releases memory
space taken by deleted files,

NOTE: Do not power off Test Set during Pack operation as files may be lost.

To Initialize Flash Memory, press "Init” Soft Function Key F4. Initializing clears Flash
Memory and ali files are lost.

To return to Auxiliary Functions Menu, press "Ret" Soft Function Key F6.

Files are stored in Flash Memory using remote commands only. Spectrum Analyzer and
Oscilloscope Traces and variables are loaded into Test Set using remote commands. Table 4-2
contains remote commands used to operate Flash Memory File Directory.
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COMMAND

RANGE/VALUE

DESCRIPTION

MMEMory:CATalog?

Returns Flash Memory status. First
number returned is memory space used in
bytes. Second number returned is memory
space available in bytes. Remainder data
is returned in sets of 3 consisting of file
name, file type and file size for each file
stored in Flash Memory.

MMEMory:CATalog:ENTRY? n

n is line number (index) in Fiash
Memory File Directory. Setn from
0 to 512.

Returns file entry (file name, file type, file
size) for given index. Returns $$$ if past
end of directory or --- for deleted file.

MMEMory:CATalog:USED?

Aeturns tile space used, in bytes.

MMEMory:CATalog:FREE?

Returns available file space, in bytes.

MMEMory:DELete "{"

f is Flash Memory file name.

Deletes file but does not release memory
space until Pack operation is done.

MMEMory:iNITialize

Erases ali files stored in Flash Memory.

MMEMory:INiTialize?

Returns 1 if file system has been
initialized, 0 otherwise.

MMEMory:LOAD:MACRo "m","f"

m is name of designated macto. f
is Flash Memory file name.

Loads macros and variables stored as the
file name from Flash Memory into Test Set
memory. If mis *, designated macro is
executed. If m is macro name, that macro
is executed. If m is omitted {""), no macro
is executed.

MMEMory:LOAD:STATe n,"f"

n is number of stored state of Test
Set. Set nfrom 0 to 9. fis Flash
Memory file name.

Loads Test Set State stored as f from Flash
Memory into Auxiliary Functions "Store
Parameters Menu" as epiry n. (n=0 loads
current state.)

MMEMory:LOAD:TRACe:SCOPe n,"f"

n is number of stored trace. Setn
from 0 to 8. fis Flash Memory file
name.

Loads Oscilloscope trace stored as f into
Oscilloscope "Store Parameters Menu” as
entry n. (n=0 loads live frace.}

MMEMory:LOAD:TRACe:ANLZ n,"t"

n is number of stored trace. Setn
from 0 to 9. fis Flash Memory file
name.

Loads Spectrum Analyzer trace stored as {
into Spectrum Analyzer "Store Parameters
Menu™ as entry n. (n=0 loads live trace.)

MMEMory:LOAD:DATA v,"f"

v is name of variable. fis Flash
Memory file name.

Loads variable stored as f into Test Set
memory with name v,

MMEMory:LOAD:CALibration "f"

f is Flash Memory file name.

Loads Calibration Data from Flash Memory
into Test Set memory.

MMEMory:PACK

Packs Flash Memory and frees memory
space from deleted files. Do not power off
Test Set during Pack function {(may lose
files). Do not Pack with a WINDOW open.

MMEMory:STORe:MACRo "m","{"

m is name of designated macro. {
is Flash Memory file name.

Stores all Test Set macros and variables
{except free variables) in Flash Memory as
{ with macro specified as designated macro.

Table 4-2 Flash Memory Remote Commands
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COMMAND RANGE/VALUE DESCRIPTION

MMEMory:3TORe:STATe n,"f n is number of stored state of Test | Stores entry n of Auxiliary Functions "Store
Set. Setnfrom0to 9. Parameters Menu” as f in Flash Memory.

{n=0 stores currert state.}

name.

MMEMory:STORe:TRACe:SCOPe n,"" | n is number of stored trace. Setn | Stores entry n {stored trace) of
from 0 to 9. fis Flash Memory file | Oscilloscope "Store Parameters Menu” as f

in Flash Memory. (n=0 stores live trace.)

MMEMory:STORe:TRACe:ANLZ n,"f" | n is number of stored trace. Setn | Stores entry n (slored trace) of Spectrum
from 010 9. fis Flash Memory file | Analyzer "Store Parameters Menu" as { in

name. Flash Memory. (n=0 stores live trace.)
MMEMory:STORe:DATA v,"f v is name of variable. fis Flash Stores variable v into Flash Memory as f.
Memory file name.
MMEMory:STORe:CALibration "f" fis Flash Memory file name. Stores Test Set Calibration Data into Flash
Memory.
MMEMory:TYPE? t is Flash Memory file name, Returns file type. Returns null string if file

does not exist.

Table 4-2 Flash Memory Remote Commands {continued)

Error messages are returned to Host when an error occurs. Refer to Table 4-3 for description

of error messages.

ERROR NUMBER ERROR DEFINITION DESCRIPTION

220 Parameter Error Incorrect number of parameters were entered with command.

224 Hlegal Parameter Value A parameter entered was not appropriate for command.

225 Qut of Memory Insufficient memary space to perform command.

250 Flash Storage Error Indicates Flash Memory could not be erased or data could
not be stored in Flash Memory.

283 Corrupt Media Indicates Flash Memory not properly initialized. Initialize
Flash Memory.

254 - | Media Full Indicates insufficient Flash Memory space to psrform
command.

255 Directory Full Indicates command not performed because 512 file names
have besen used.

256 File Name Not Found Specified file not stored in Flash Memory.

257 File Name Error Indicates command atiempted to create file name aiready
stored or file name syntax incorrect.

Table 4-3 Flash Memory Error Messages
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4-15 GENERIC MEASURE COMMANDS

Generic commands use optional values, e to signify expected value and r to signify resolution.
Expected values help determine Meter range. If ris omitted, the last resolution value is used.

MEASure:

AUDIo? ¢, r
Returns an AF Meter frequency counter reading in Hz (0.0 to 200000.0).

CLURRent:

AC? e
Returns a DMM ac current reading in amps (0.00000 to 19.990).

DC? e
Returns a DMM dc current reading in amps {0.00000 to 12.990).

FREQuency? e, r
Returns signal frequency reading in kHz {(250.0 to 999999.9 kHz).

MIC?
Returns a 0 if receiving MIC/ACC Input or 1 otherwise.

PHASe? e
Returns a Phase Meter reading in radians (0.00 to 10.00).

POWer? e
Returns a Power Meter reading in mW (0.0 to 100000.0).

RESistance? e
Returns a DMM resistance reading in kQ (0.0000 to 19990).

SINAD? r
Returns a SINAD Meter reading in dB (3.0 to 40.0). Select .1 or .5 as optional rin dB.

SQUelch?
Returns a 1 if squelich broken, 0 if squelch is unbroken.

TEMPerature:

AMBient?
Returns the ambient temperature in °C (0.00000 to 100.00000).

POWer?
Returns the Power Termination temperature in °C (0.00000 to 100.00000).

VOLTage:

AC? e
Returns a DMM ac voltage reading in volts (0.0000 to 1000.00).

DC? ¢
Returns a DMM dc voitage reading in volts {0.0000 to 1000.00).
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MEASure:

VOLTage:SUPpiy? n
Returns a voltage measurement of n power supply in volts {0.00 to 20.00). Select -15, 5
or 15 for n.

4-16 INITIATE AND FETCH COMMANDS

INiTiate and FETCh commands break the measure process into two commands. INiTiate
commands prepare the meter and FETCh commands return the reading. The event register of
the Operation Instrument Status Register indicates when an INITiate command is compileted
(see exampie). Table 3-6 displays the Operation Instrument Status bits.

INiTiate:

AF
Prepares the Audio Frequency Meter for a FETCh: command to take a reading.

DM
Prepares the Audio Frequency Meter for a8 FETCh: command to take a reading.

RF
Prepares the Frequency Error Meter for a FETCh: command to take a reading.

FETCh:

AF?
Returns Audio Frequency Meter reading in kHz. Must be used with INITiate command.

DMM?

Returns Digital Multimeter reading. For ACV and DCV Multimeter Function, reading is
returned in V. For ACC and DCC Multimeter Function, reading is returned in A. For Ohm
Multimeter Function, reading is returned in kQ. Must be used with INiTiate command.

RF?
Returns Frequency Error Meter reading in kHz. Must be used with INITiate command.

The following example reads the Operation Instrument Register until the RF Meter is ready to
be read.

Example: #bpMC "RF_Read", BEGIN // Define macro named RF_Read.
N={ // Set variable egual to zero.
SCREEN:FREQ // Display Frequency Error Meter Operation

// SBcreen.

SCREEN:USER // bPisplay User Screen.
®CLS // Clear all condition and event registers.
INIT:RF // Initialize for a RF Meter reading.
WHILE (N&8)=0 // Loop until Freguency Error Meter bit of

N=STAT:OPER:INSTR:EVENT? // Operation Instrument event register is
// set to 1.

WEND
PRINT FETCH:RF? // Print Frequency Error Meter reading.
END // End of macro RF_Read.
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SECTION 5 - 1600S QUICK REFERENCE LIST

The 1600S Quick Reference List is a brief listing of the Specific and most General TMAC
commands used with the FM/AM-16008. The Quick Reference List is an aid to the experienced
TMAC user. |If more detailed information is needed, refer to the specified page.

COMMAND RANGE PAGE DESCRIPTION

AF GENERATOR COMMANDS

FGEN:
DATA:
MODL n 0.0 to 100.0, (%/AM) 4-38 Sets Data Generator Modulation level.
0.0 to 25.0 (kHz/FM),
0.0 to 10.0 {radians/PM)
MODL? 4-38 Returns Data Generator Modulation level setting.
MODulation:type AM, FM, PM or OFF 4-38 Selects Data Generator Modulation type.
MODulation? 4-38 Returns selected Data Generator Modulation type.
STATe b 1ord 4-38 Enables/Disables Data Generator.
EXT:
LEVel n 0 to 100 (%) 4-38 Sets External Medulation Proportional output level.
LEVel? 4-38 Returns External Modulation Proportional output level
setting.
MODL n 0.0 to 100.0, (%/AM) 4-38 Sets External Modulation level.
0.0 to 25.0 (kHz/FM},
0.0 to 10.0 {radians/PM)
MODL? 4-38 Returns External Modulation level setting.
MODulation:fype AM, FM, PM or OFF 4-38 Selects External Modulation type.
MODulation? 4-39 Heturns selected External Modulation type.
S5TATe b 1 or0 4-392 Enables/Disables External Modulation.
GEN1:
FREQuency f 0.0 to 40000.0 4-39 Sets AF Generator 1 frequency in Hz.
FREQuency? 4-3¢ HReturns AF Generator 1 frequency setting in Hz.
LEVel n 0 to 100 (%) 4-39 Sets AF Generator 1 Proportional cutput level.
LEVel? 4-39 Returns set AF Generator 1 Propertional output level.
MODL n 0.0 to 100.0, (%/AM) 4-39 Sets AF Generator t Modulation level,
0.0 to 25.0 (kHz/FM),
0.0 to 10.0 (radians/PM}
MODL? 4-39 Returns AF Generator 1 Modulation level.
MODulation:type AM, FM, PM or OFF 4-39 Selects AF Generator 1 Modulation type.
MGDulation? 4-40 Returns selected AF Generator 1 Modulation type.
SHAPE:
BC n 1, 0 or-1 4-40 Selects de¢ level for AF Generator 1 wave shape.
PULse:DCYClLe 50 4-40 Selects Pulse {50% duty cycle) for AF Generator 1.
RAMP 4-40 Selects ramp wave shape for AF Generator 1.
SiIN 4-40 Selects sine wave shape for AF Generator 1.
sQU 4-40 Selects square wave shape for AF Generator 1.
TRI 4-40 Selects triangle wave shape for AF Generator 1.
STATe b tor0 4-40 Enables/Disables AF Generator 1.
GENZ2:
FREQuency f 0.0 to 40000.0 4-39 Sets AF Generator 2 frequency in Hz,
FREQuency? 4-39 Returns AF Generator 2 frequency setting in Hz.
LEVel n 0 to 100 {%} 4-39 Sets AF Generator 2 Proportional output level.
LEVel? 4-39 Returns set AF Generator 2 Proportional output level.
MODL n 0.0 to 100.0, {%/AM) 4-39 Sets AF Generator 2 Modulation level.
0.0 to 25.0 (kHz/FM),
0.0 to 10.0 {radians/PM}
MODL? 4-39 Returns AF Generator 2 Modulation level,
MODulation:type AM, FM, PM or OFF 4-39 Selects AF Generator 2 Modulation type.
MODulation? 4-40 Returns selected AF Generator 2 Modulation type,
SHAPE:
DC n 1, G or -1 4-40 Selects dec level for AF Generator 2 wave shape.
Pllse:DCYCLe 50 4-40 Selects Pulse (50% duty cycle) for AF Generator 2.
RAMP 4-40 Selects ramp wave shape for AF Generator 2.
SiN 4-40 Selects sine wave shape for AF Generator 2.
SQuU 4-40 Selects square wave shape for AF Generator 2.
TRH! 4-40 Selects triangle wave shape for AF Generator 2.
STATe b for0 4-40 Enables/Disables AF Generator 2.
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FGEN:GEN3:DIGital

COMMAND BRANGE PAGE DESCRIPTION
FGEN:
GEN3:
DiGital type DCSINV, POCSAG, 4-41 Selects digital encoding type.

ENCODE type

MODL n

MODL?

MGCDulation:type

MODulation?
MIC:

LEVel n

LEVel?

MODL n

MODL?

MODulation:

MODulation?

STATe b
OUTput:

AlUDio b

AUDlo?
DEMod b

DEMod?
LEVel v
LEVel?
SPEAKer b

SPEZAKer?
PRGCPortional b
PROPortional?
RCL n
STORe n

PTT:STATe b

DCS, DSAT or DST

DTMF, TONE, DIGital 4-41
or RCC

0.0 to 100.0, (%/AM) 4-41
0.0 to 100.0 (kHz/FM/

Tone or RCC), 0.6 to

10.0 (kHz/FM/DTMF), 0.0

to 25.0 {kHz2/FM/Digital),

0.0 to 10.0 {radians/PM)

4
AM, FM, PM or OFF 4-
4
0 to 100 (%)

0.0 to 100.0, (%/AM) 4-41
0.0 to 25.0 (kHz/FM),
0.0 to 10.0 {radians/PM)

4-41
AM, FM, PM or OFF 4-41
4-42
1ord 4-42
1ord 4-42
4-42
1or0 4-42
4-42
0 to 31000 4-42
4-43
tord 4-483
4-43
Tord 4-43
4-43
1to8 4-43
1to 9 4-43
1or0 4-42

AF LEVEL METER COMMANDS

M_VRMS7?
AF METER COMMANDS

M_AE:
ALARM b
FiLTer:

HPASs:
FREQuency f
FREQuency?
STATe b
STATe?

LLPASs:
FREQuency 7
FREQuency?
STATe &
STATe?

INPut:type
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4-89
1o 0 4-64
0.5 to 20.0 4.64
4-64
1orG 4-64
4-64
0.1 to 30.0 4-64
4.84
1oro0 4-64
4-64
XAUDIO, SINAD, 4-64
DEMOD, POWer or
FGEN

Selects signalling format to encode.

Sets AF Generator 3 Modulation level.

Returns AF Generator 3 Modulation level setting,
Selects AF Generator 3 Modulation type.
Returns selected AF Generator 3 Modulation type,

Sets MIC/ACC Connector Proportional output level.

Returns MIC/ACC Connector Proportional outpat level
setting.

Sets MIC/ACC Connector input Modulation |evel.

Returns set MIC/ACC Connector input Modulation levet.
Selects MIC/ACC Connector Modulation type.

Aeturns selected MIC/ACC Connector Modulation type.
Enables/Disables MIC/ACC Connector Modulation,

Enables/Disables AF Generator output to AUDIO OUT
Connector.

Returns AUDIO OUT Connector routing status,

Enables/Disables AF Generator output to DEMOD
OUT Connector.

Returns DEMOD QUT Connector routing status.

Sets AF Generator output level in volts.

Returns AF Generator output level setting in volts.

Enables/Disables AF Generator output to Test Set
Speaker.

Returns Test Set Speaker routing status.

Enables/Disables Proportional mode for AF Generator.

Returns Proeportional mode status.

Recalls stored AF Generator environment.

Stores current AF Generator envirenment.

Sets push to talk pin on MIC/ACC Connector.

Returns voltage RMS reading of received AF level,

Enables/Disables Alarm for Upper or Lower Limit.

Sets High-Pass Filter cuteff frequency in kHz,

Returns High-Pass Filter cutoff frequency setting (kHz).
Erables/Disables High-Pass Filter.

Returns High-Pass Filter State.

Selects Low-Pass Filler cutoff frequency in kHz,
Returns Low-Pass Filter cutoff frequency setting (kHz).
Enables/Disables Low-Pass Filter.

Returns Low-Pass Fiiter State.

Selects AF Meter Input.



M_AF:LL:LEVel

COMMAND RANGE PAGE DESCRIPTION
M_AF:
th:
LEVel f G.0000 to 200.0 4-85 Sets Lower Limit level in kHz.
STATe b 1o0rQ 4-685 Enables/Disables Lower Limit.
PEAK? 4-85 Returns AF Meter Peak reading in Hz.
PH b 1or0 4-85 Enables/Disables AF Meter Peak Mold Feature.
RANGe:
AUTO 4-65 Selects Autorange for AF Meter Range.
UPPer f 0.2, 2, 20 or 200 4-85 Sets AF Meter Range in kHz,
RCL n 1to0 9 4-66 Recalls stored AF Meter environment.
RESolution n 0.1 or1 4-65 Selects AF Meter resolution in Hz.
STORe n 1te 9 4-85 Stores current AF Meter environment.
UL:
LEVel f 0.0000 to 200.0 4-66 Sets Upper Limit Leve! in kHz.
STATe b 1eor@ 4-668 Enablies/Disables Upper Limit.
M_AF7 4-66 Returns AF Meter reading in Hz.

ANALYZER COMMANDS (SEE SPECTRUM ANALYZER COMMANDS.)

AUXILIARY TEST SET COMMANDS

AHIT?
AUX "string”
AUX7? "string?”

EoNE N
4
WL o)

BIT ERROR RATE METER (BER) COMMANDS

M_BER:
PATtern:
FIXED
RANDom
USER nn

POLarity:
NEGative
POSitive

RATE n

RATE?
RCL n
SIZE n
SIZE?
8TORe n
TYPE :xxx

M_BER?

4-80

4-80
75, 150, 300, 600, 1200, 4-81
2400, 4800 or 16000

4-81
1i0 G 4-81
100 to 100000 4-81

4-81
1to0 @ 4-81
BASEband, DUPIex, 4-81
GENerator or RECeiver

4-81

CELLULAR AMPS COMMANDS

NOTE: Queries for received data, return -1 if data is not available

CELL:

ACTion?

BiS?

B_17

BOTH

c127

c1587

CAPTure:

MIN “xxx/xxx-xxxx"

MEN?
MODE: xxx

MODE?

x=0 to 9, AtoD,atod, 4-90

X, X, #or”

MIN, ORDer, BOTH or 4-90
OFF

Returns 1 if an input is waiting from Auxiliary Test Set,
Sends commands, as strings, to Auxitiary Test Set.
Sends queries, as strings, to Auxiliary Test Set.

Selects Fixed pattern for BER Meter test data.

Setects Random pattern for BER Meter test data.

Selects User Defined pattern (8 bit pattern) for BER
Meter test data.

Selects Negative polarity.
Selects Positive polarity.
Sets BER Meter rate in bps.

Returns BER Meter rate setting in bps.
Recalls stored BER Meter environmaent.

Sets BER Meter block size in bits.

Returns BER Meter block size setting in bits.
Stores current BER Meter environment.

Set Bit Error Rate Type.

Returns number of errors for last pass.

or has already been read.

Returns Global Action value.

Returns Busy-idle Status bit value,

Returns Busy-Idie bit value.

Selects words from streams A and B, for decoding.
Returns C12 bit vaiue.

Returns C13 bit value,

Selects MIN to Capture.

Raturns MIN currently used for Capture.
Selects Capture Mode.

Returns current Capture Mode,
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CELL:CAPTure:ORDer

COMMAND RANGE PAGE DESCRIPTION
CELL:
CAPTure:
ORDer:xxx PAGE, ALERT, RELease 4-91 Selects Crder to capture.
RECRDer, SALERT,
SNDAddr, INTERCEPT,
MAINTenance, AALERT,
DRETRY, AINTERCEPT,
AUTREG, AREORDaer,
POWer, AUDIT, VCDES
ORDer? 4-91 Returns current Order used for capture.
CHANngl n 1 to 1023 4-91 Selects Cellular Frequency by channel number.
CHANRel? 4-91 Returns currentiy selected Cellular channei.
CHANPOS1T? 4-91 Returns Channel Position 1.
CHANPOS2? 4-91 Returns Channe! Position 2.
CHANPOSSZ"? 4-91 Returns Channe! Position 3.
CHANPOS4? 4-91 Returns Channel Position 4.
CHANPOSS? 4-91 Returns Channel Position 5.
CHANPOSE? 4-91  Returns Channel! Position 6.
CMAC? 4-91 Returns Control Mobile Attenuation Code,
CMAX_17 4-91 Returns Number of Access Channels minus one.
CPA? 4-81 Returns Combined Paging/Access.
Dee? 4-91  Returns Digital Color Code.
DIGITs? 4-91 Returps Call Address.
DsCg? 4-92 Returns Digital SAT Color Code.
DTX? 4-92 Returns Discontinuous Transmission.
E? 4-92 Returns Extended Address.
EF? 4-92 Returns Expanded Protocol Forward Channel Indicator.
END? 4-92 Returns End indication.
EP? 4-92 Returns Extended Protocel Capable value.
ESN? 4-92 Heturns Elsctronic Serial Number.
FORMat:
AMPS 4-92 Sets Channel Fermat to AMPS.
NT400 4-92 Sets Channel Fermat to NT400,
FORMat? 4-92 Returns Channel Format setting.
NOTE: CELL:GEN commands are part of option 10.
CELL:
GEN:
CHANnRel n 1 to 1023 4-94 Selects AMPS Reverse Channel.
CHANnel? 4-94 Returns AMPS Reverse Channel setting.
DCC x Qto 3 4-94 Sets Digital Color Code.
DCC? 4-94 HReturns current Digital Color Code setting.
DIGITs "x" 0 to 9999999098996999 4-95 Sets simulated Called Address.
DIGITs? 4-85 Returns current Called Address setting.
ESN:
BECimal x 0to 23116113919 4-95 Sets Electronic Serial Number (ESN) in decimal.
BECimal? 4-95 Returns ESN setting in decimal.
FORMat:
BECimal 4-95 Sets ESN screen format to decimal.
HEX 4-95 Sets ESN screen format to hexadecimal.
QCTal 4-95 Sets ESN screen format to octal.
FORMat? 4-95 Reaturns current ESN format.
HEXadecimal x ¢ to FFFFFFFF 4-95 Sets ESN in hexadecimal format.
MEXadecimal? 4-95 Returns current ESN setting in hexadecimal format.
OCTat x G to 377FTVITVVY 4-85 Sets ESN in octal format.
OCTal? 4-95 Returas current ESN setting in octal format.
MIN "xxx/xxx-xxxx" x=0 10 @ 4-95 Sets simulated MIN.
MIN? 4-35 Returns current MIN setting.
MODL ¥ 0.0 to 25.0 4-98 Sets Cellular Deviation Level in kHz.
MODL? 4-96 Returns current Ceilular Deviation Level setting in kkz.
RECC:
CONTinuous 4-96 Sends last order selected continuously to Cell Site.
ONCE 4-96 Sends last order selected te Cell Site one time.
ORDer:
AUDIT 4-96 Selects Audit as Order to send.
AUTREG 4-96 Selects Autonomous Registration as Order to send.
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CELL:GEN:RECC:ORDER:ORIGIN

COMMAND RANGE PAGE DESCRIPTION
CELL:
GEN;
RECC:
ORDer:
ORIGIN 4-96 Selects Origination as Order to send.
PAGE 4-96 Belects Page Response as Order to send.
ORDer? 4-96 Returns current Order selected to send to Cell Site,
STOP 4-86 Stops transmission of Order sent continuously.
RVC:

CONTinucus 4-96 Sends last order selected continuousiy to Cell Site.

ONCE 4-98 Sends last order selected to Cell Site one time.

ORDer:

AUDIT 4-97  Selects Audit as Order to send.
POWer x 0TO 7 4-97 Selects Power Level x as Order to send,
SENDCall 4-97 Selects Send Called Address as Order to send.
SNREQuest 4-97 Selects Autonomaus Registration as Order to send.
ORDes? 4-87 Returns current Order selected te send to Cell Site.
8TCP 4-87 Stops transmission of Order sent continuously.
SCM:

BANDwidth x 20 or 25 4-97 Selects Mobile Phone Bandwidth in MHz.

BANDwidth? 4-97  Returns current Mobile Phone Bandwidth setting.

FOWer x 1 to 4 4-97 Selects Power Level of simulated Mobife Phone.

POWer? 4-97  Returns current Power Level setting,

TRANsmit:

CONTinuous 4-97 Selects Continuous Transmission.
DISCONTinuous 4-97 Selects Discontinuous Transmission.

TRANsmit? 4-97 Returns current transmission setting.
LOCALCTRL1? 4-82  Returns first position Local Control field.
LOCALCTRL2? 4-22 Returns secend position Local Control field,
MAXBusy:

OTHer? 4-92  Returns Max # of busy incidents (Non-Page responses).
PGR? 4-92 Heturns Max # of busy incidents (Page responses).
MAXSztr:
OTHer? 4-93  Returns Max # of seizure tries (Non-Page responses).
PGR? 4-93  Returns Max # of seizure tries (Page responses).
MIN? 4-93  Returns Mobile identification Number as a string.
MSL 4-93 Returns Message Length.
MSET? 4-233 Returns Message Type.
N_17 4-93  Returns Number of Paging Channels minus one,
NAWC? 4-93  Heturns Number of Additicnal Werds Coming.
NEWACCY 4-893  Returns New Access Channel starting point.
QLC? 4-93 Returns Overioad Control Class.
ORDer? 4-93 Returns current Order as string.
PDSCC? 4-83 Returns Present Digital SAT Coler Code.
PSCC? 4-93 Returns Present SAT Coler Code.
RCF? 4-93 Returns Read Control-Filler.
REGH? 4-93  Returns Registration for Home Mobile Stations.
REGID? 4-93  Returns Registration Identification.
REGINCR? 4-94  Returns Registration increment.
REGR? 4-94 Returns Registration for Roaming Mobile Stations,
S? 4-94 Returns Serial Number bit value.
SCC? 4-94  Returns Supervisory Audio Tona Color Code.
SiD7? 4-94 Returns System Identification Number.
VCHAN? 4-94 Returns Voice Channel.
VMAC? 4-94 Returns Voice Mobile Attenuation Code.
WFOM? 4-84  Returns Wait For Overhead Message bit value.
WORD? 4-84  Returns word selection (WORDA, WORDEB or BOTH).
WORDA 4-94  Selects Stream A words for decoding.
WORDB 4-94 Selects Stream B words for decoding.
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¥DMC

COMMAND RANGE PAGE DESCRIPTICHN
DEFINE COMMANDS
*¥DMC "name, command; ... 3-48 Defines a macro.
CONST name,expression 3-54 Declares and defines a constant,
DATA name={expression,...} 3-55 Declares and defines a data array.
FORMat X BiNary, OCTal, 3-64 Sets data format.
HEXadecimai or ASCii
STRING name,...,name 3-84 Declares string variables.
STRING namein],....,namein] 3-84 Declares string arrays with index [n]
{in] mandatory, not optional}.
VAR name,..., name 3-86 Declares variables.
VAR nameln]...., nameln] 3-86 Declares arrays with index {n]
{in] mandatory, not optional}.
DEVIATION METER {Peak) COMMANDS
M_DEV:
ALARM b torl 4-71 Enables/Disables Alarm for Upper or Lower Limit.
AVErage b tord 4-7t Enables/Disables Averaging.
A
LEVel f 0.00 to 100.00 -7t Sets Lower Limit Level {in 0.05 kMz steps).
STATe b tor® -7% Enables/Disable Lower Limit.
MODE:
BOTH 4-71 Selects Both Mode {positive and negative).
NEGative 4-71 Selects Negative Mode.
NORMalize 4-71 Selects Nermalized Mode.
PGSitive 4-71 Selects Positive Mode,
NEG? 4-71 Returns Negative Deviation in kHz.
PEAK:
NEG? 4-72 Returns Negative Peak Deviation in kHz.
POS? 4-72 Returns Positive Peak Deviation kHz.
PH b 1or0 4-72 Enables/Disables Peak Hoid Feature.
POS? 4-72 Returns Positive Deviation in kHz.
RANGe:
AUTO 4-72 Selects Autorange for Deviation Meter Range.
UPPer f 2,5, 10,20, 500r 100 4-72 Selects Deviation Meter Range in kHaz.
RCL n 1609 4-72 Recalls stored Deviation Meter {Peak) environment.
STORe n 1t09 4-72 Stores current Deviation Meter {Peak) environment,
UL:
LEVel f 0.00 to 100.00 4-73 Sets Upper Limit Level (in 0.05 kHz steps).
STATe b 1or0 4-73 Enables/Disabtes Upper Limit.
DEVIATION METER (BRMS) COMMANDS
M_DRMS:
ALARM b toro 4-86 Enables/Disables Alarm for Upper or Lower Limit.
AVErage b 1or0 4-86 Enables/Disables Averaging.
LL:
LEVel f .00 to 10.00 4-86 Sets Lower Limit Level in kHz.
STATe b 1eoro0 87 Enables/Disables Lower Limit.
PH B 1or0 87 Enables/Disabies Peak Hold Feature.
RANGae:
AUTO 87 Selects Autorange for Meter Range.
UPPer n 2, 60r10 87 Sets Meter Range in kHz.
RCL n 1to9 4-86 Recalls stored Deviation Meter (RMS) environment,
STORe n 1to9 4-86 Stores current Deviation Meter (RMS) environment.
UL:
LEVel f .00 to 10.00 4-87 Sets Upper Limit Level in kHz.
S8TATe b 1orQ 4-87 Enables/Disables Upper Limit.
M_DRMS? 4-87 Returns Deviation Meter (RMS)} in kHz.
DIGITAL MULTIMETER (DMM) COMMANDS
M__DMM:
ALARM b 1o0r0 4-82 Enables/Disables Alarm for Upper or Lower Limit.
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M_DMM:FUNCtion:CURRent:AC

COMMAND BRANGE PAGE DESCRIPTION
M_DMM:
FUNCtion:

CURRent;

AC 4-832 Selects ac Current Meter as DMM function.

bC 4-82 Selects de Current Meter as DMM function.

RESistance 4-82 Selects Ohmmeter as DMM function.

VOLTage

AC 4-82 Selects ac Voltmeter as DMM function.

CC 4-82 Selects de Voltmeter as DMM function.
FUNCtion? 4-82 Returns current DMM function.
INPut:IMPedance n 150, 600 or 1e6 4-82 Sets ac Voltmeter Load in ohms.

LL:
LEVel n 4-82 Sets Lower Limit for current function.
STATe b 1 or0 4-82 Enables/Disables Lower Limit for current function.
PH b 1 or0 4-83 Enables/Disables Peak Hold Feature.
RANGe:
AUTO 4-83 Selects Autorange for Meter Range of current function.
UPPer n 0.2, 2,20, 200 or 2000 4-83 Selects Meter Range for current function,
(VAC or Vdc); 0.2, 2, 20,
200, 2000 or 20600 (£2);
0.02, 0.2, 2 or 20 (A)
RCL n 1i09 4-83 HRecalis stored Digital Multimeter environmant.
STORe n 1109 4-83 Stores current Digital Multimeter environment.
LiL:

LEVel n 4-83 Sets Upper Limit tor current function.

STATe b 1Tord 4-83 Enables/Disables Upper Limit of current function.
M_DMM? 4-84 Returns DMM reading in amps, volts or ohms.
DISPLAY COMMANDS
BCOLOR b 0 to 15 or name 3-25 Sets background color.

BOX f, x1, v1, x2, y2, ¢ 1 or0, 0to 638, 3-51 Creates box on CRT display.
0 to 348, 0 to 639,
0te 349, 0 to 15
CLS 3-54 Clears display screen or selected window of
everything except active readings.
COLOR f,c 0 to 15 or name, 3-25 Sets foreground and character contrast colors,
0 1o 15 or name
COLOR? 3-25 Returns current foreground color.
DRAW X1, y1, x2, v2, ¢ 0 to 639, 0 to 348, 0 to  3-58 Creates line on CRT dispiay.
639, 0 to 349, G to 15
EDIT:
COLOR:
LETTER ¢ 0 to 15 or name 3-25 Sets menu letter color.
LETTER? 3-25 Sets menu letter color setting.
MENU ¢ 0 to 15 or name 3-25 Sets menu color.
MENU? 3-256 Sets menu color setting.
SOFT:
BOX ¢ 0 to 15 or name 3-26 Sets Soft Function Key background cofor.
BOX7 3-26 Returns Soft Funetion Key background color setting.
LETTER ¢ 0 to 15 or name 3-26 Sets Soft Function Key letter color.
LETTER? 3-26 Returns Soft Function Key Jetter color setting.
SELECT ¢ ¢ 1o 15 or name 3-26 Sets Soft Function Key selected color,
SELECT? 3-26  Heturns Soft Function Key selected color setting.
WIDTH n 0 to 639 3-26 Sets width of blinking cursor for INPUT command.
ELLIPSE b,x,y.r.a,c Gori, 0to 636, 0to 3-30 Creates an ellipse on CRY display.
349, {r&a vary), 0 to 15

HEIGHT n 1fo4 3-64 Sets height of text from 0.175 to 0.7 inches.
ICON b,r.name 0 to 639, 0 to 349 3-30 Creates bit pattern graphic on CRT display.
PIXEL 3.77 Displays point at current xy position on CRT.
PPRINT %0n! expression, ... 3-78 Prints expression out 168008 RS-232 Connector.
PRINT %0nl, expression,i 3-79  Prints expression at current Xy position on CRT.

expression, ... ,expression,
PSCREEN 2-80 Prints CRT screen out 16005 RS-232 Connector.
ROTATE n 0,90,186 or 270 3-82 Rotates text character by character in degrees.
SCREEN:USER 3-26 Clears display screen or active window of everything.
XY n, m 0 to 639, 0 to 349 3-890 Sets xy position for other display commands.
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M DIST:ALARM

COMMAND RANGE PAGE DESCRIPTION
DISTORTION METER COMMANDS
M_DIST:
ALARM b 1or0 4-76 Enables/Disables Alarm for Upper or Lower Limit,
AVErage b 1or® 4-76 Enables/Disables Averaging.
FilTer f 600 to 1400 4-76 Sets Notch Filter Frequency in Hz.
INPut:type DEMOCD, SINAD, 4-76 Selects Distortion Meter Input.
XAUDIO or FGEN
LL:
LEVel n 0.0 to 20.0 4-76 Sets Lower Limit Level in percent,
STATe b for@ 4-76 Enables/Disables Lower Limit.
PEAK? 4-76 Returns Distortion Meter Peak reading in percent.
PH & for® 4-76 Enabies/Disables Peak Hold Feature.
RCL n o2 4-76 Recalls stored Distortion Meter environment.
SELest:
CWEight 4.77 Selects C-Weight Filter.
LPASs f 100 to 3G000 4-77 Selects Low-Pass Filter with cutoff frequency in Hz.
S8TORe n 1t09 4-77 Stores current Distortion Meter envirenment.
Ul
LEVel n 0.0 to 20.0 4-77 Sets Upper Limit Level in percent.
STATe b 1010 4-77 Enables/Disables Upper Limit.
M_DIST? 4-77 Returns Distortion Meter reading.
DUPLEX COMMANDS
DUPlex:
INPut:
AGGC:
AUTO 4-29 Sets AGC to automatic setting.
MANual n 0 to 255 4-29 Sets AGC to manual setting.
USER:xxx MEASure, SPeech, 4-29 Sets AGC to User setting.
DATA, HIGH, TYPE1
TYPEZ2 or TYPE3.
ANTenna 4-30 Selects ANTENNA IN Connector for Duplex Tx input.
ATTenuation n 0, 20 or 40 4-30 Sets Duplex Input Attenuation in dB.
CHANnsl n 1 to 1023 4-30 Selects Duplex Transmitter channel.
CHARNnel:
FORMat:
AMPS:
FORward 4-30 Selects AMPS Forward channels for Channel Mode.
REVerse 4-30 Selects AMPS Reverse channels for Channel Mode.
ETACS:
FORward 4-30 Selects ETACS Forward channels for Channel Mode.
REVerse 4-30 Selects ETACS Reverse channels for Channel Mods.
NAMPS: .
FGRward 4-30 Selects NAMPS Forward channels for Channel Mode,
REVerse 4-30 Selects NAMPS Reverse channels for Channei Mode.
NT400:
FORward 4-.30 Solects NT400 Forward channels for Channel Mode.
REVerse 4-30 Selects NT400 Reverse channels for Channel Mode.
FORMat? 4-31 Returns Duplex Transmitter channel format setting.
FIND:
FREQuency? 4-31 Returns first irequency with amplitude > reference.
REFerence n 4-31 Sets Find frequency reference level in dB.
REFerence? 4-31 Returns Find frequency reference level setting in dB.
FREQuency f [units] 250.0 to 999999.9 4-31 Sets Duplex Transmitter Frequency in kMz or selected
{kHz); HZ, KHZ or MHZ optional units.
FREQuency? 4-31 Returns Duplex Transmitter frequency setting in kHz.
METER:
DEVRms 4-31 Displays Deviation Meter (RMS)/Duplex Xmtr Opn
Screen.
DiSTortion 4-31 Displays Distortion Meter/Duplex Xmir Opn Screen.
MODMeter 4-31 Displays Modulation Meter/Dupiex Xmtr Opn Screen.
PMRms 4-31 Displays Phase Meter (RMS)/Duplex Xmtr Opn Screen.
SINAD 4-31 Displays SINAD Meter/Dupiex Xmir Opn Screen.
MODE xxx DIRect or CHANRel 4.32 Selects Duplex Transmitter Mode,
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DUPlex:INPut:MODulation: AM

COMMAND BRANGE PAGE DESCRIPTION
DUPlex:
INPut:
MODulation:
AMn 1or2 4-32 Selects an Amplitude Modulation.
BFC 4-32 Selects Beat Frequency Osciflator Modulation.
FMn 1,2, 3014 4-32 Selects a Frequency Modulation.
LS8 4-32 Selects Lower Side Band Modulation.
PM 4-32 Selects Phase Meodulation.
UsB 4-32 Selects Upper Side Band Modulation.
USER: )
FiLTer f 3, 30 or 300 4-32 Selests User Defined IF Filter in kHz,
MODulation:type FM, AM, USB, LSB, 4-32 Selects tiser Defined Modulation.
BFO, PM or DATA
POST:
APASs 4-32 Selects All Pass Post Detection Filter.
BPASs fi,fh 0.5 to 20; 0.1 to 30 4-32 Selects Bandpass Post Detection Filter with low and
high cutoff frequencies in kHz.
CWEight 4-32 Selocts C-Weighted Post Detection Filter.
HPASs f 0.5 10 20 4-33 Seilects High-Pass Post Detection Filter with cutoff
frequency in kHz.
LPASs f 0.1 to 30 4-33 Selects Low-Pass Post Detection Filter with cutoff
frequency in kHz.
MODulation? 4-33 Beturns current Duplex Transmitter Modulation.
T0:
AUDIO & tor0 4-33 Sets demodulated routing to AUDIO OUT Connector.
DEMOD b tor0 4-33 Sets demodulated routing to DEMOD QUT Connector.
SPEAKer b tord 4-33 Sets demoduiated routing to Test Set Speaker.
TR 4-33 Selects T/R Connector as Duplex Transmitter Input.
VOLume:
AUTO b 1or@ 4-33 Enables/Dizables Automatic Volume Control.
AUTGC? 4-33 Returns Automatic Volume Control status.
METER:
DISTortion 4-29 Displays Distortion Meter/Duplex Operation Screen.
MODMeter 4-29 Displays Modulation Meter/Duplex Operation Screen.
OFF 4-29 Disables Modulation, Distortion and SINAD Meters,
SINAD 4-29 Displays SINAD Meter/Duplex Operation Screen,
OUTput:
AUDio b 1or0 4-34 Seis AF Generator Output to AUDIO OUT Connector.
CHANnel n 1to 1023 4-34 Selects Duplex Receiver channel.
CHANnRel:
FORMat:
AMPS:
FORward 4-34 Selects AMPS Forward channels for Channel Mode,
REVserse 4-34 Selects AMPS Reverse channels for Channel Mode.
ETACS:
FORward 4-34 Selects ETACS Forward channels for Channel Mode.
REVerse 4-34 Selects ETACS Reverse channels for Channel Mode.
NAMPS:
FORward 4-34 Selects NAMPS Forward channeis for Channa! Mods.
REVerse 4-34 Selecis NAMPS Reverse channaels for Channel Mode.
NT400:
FCRward 4-34 Selects NT400 Forward channels for Channel Meods.
REVerse 4-34 Selects NT400 Reverse channels for Channel Mode.
FORMat? 4-35 Returns Duplex Receiver channel format setting.
DEMOD b 1or0 4-35 Sets AF Generator Qutput to DEMOD OUT Connector.
DUPlex 4-35 Selects DUPLEX OUT Connector as Dupiex Receiver
Cutput.
FREQuency f [units] 250.0 to 999999.% 4-35 Sets Duplex Receiver Frequency in kHz or selected
(kMz); HZ, KHZ or MHZ optional units.
FREQuency? 4-35 Returns Duplex Receiver frequency setting in kHz.
LEVel:
DBm n «137.0 to 0.0 4-35 Sets Duplex RF Level in dBm.
DBm? 4-35 HReturns Duplex RF Level setting in dBm,
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DUPlex:OUTput:METER:AF

COMMAND RANGE PAGE DESCRIPTION
DUPiex:
CUTput:
METER:
AF 4-36 Displays AF Meter/Duplex Receiver Operation Screen.
DiSYertion 4-36 Displays Distoertion Meter/Duplex Revr Opn Screen.
DMM 4-36 Displays Digital Muitimeter/Dupiex Recvr Opn Screen.
SINAD 4-36 Displays SINAD Meter/Duplex Revr Opn Screen.
MODE xxx DiRect or CHANnel 4-36 Selects Duplex Receiver Mode.
OFFSet f -899749.9 to 299748.9  4-38 Sets Offset Frequency in kHz.
OFFSet? 4-36 Returns Offset Frequency setting in kHz,
TR 4-36 Selects T/R Connector as Duplex Receiver Cutput.
RCL n tto 9 4-29 Recalls stored Duplex environment.
SPEAKer:

SOURce type

STCRe n

OFF, FGEN, SINAD or
EXT MOD
1t0 9

Routes selected connector or source to Speaker.

Stores current Duplex environment.

FETCH COMMANDS (SEE INITIATE AND FETCH COMMANDS.)

FREQUENCY ERROR METER COMMANDS

M_RF:
ALARM b
Li:
LEVel f
STATe b
PEAK?T
PH b
RANGe:
AUTO
UPPer f
RCL n
RESclution f
STORe n
UL:
LEVel f
STATe b
M_RF?

feort

3.0600 to 100.000
1ord

1or0

0.1,1,1€ or 100
fte 9
t or 10
tto @

0.0000 to 100.000
1 orQ

Enables/Disables Alarm for Upper or Lower Limit.

Sets Lower Limit Leve! in KMz,

Enables/Disables Lower Limit.

Returns Frequency Error Meter Peak reading in Hz.
Enables/Disables Peak Hold Fealure.

Selects Autorange for Meter Range.

Sets Meter Range in kHz,

Recalls stored Frequency Error Meter environment.
Sets Meter Resolution in Hz.

Stores current Frequency Error Meter environment.

Sets Upper Limit Level in kHz.
Enables/Disables Upper Limit.
Returns RF Frequency Error Meter reading in Hz.

FUNCTION GENERATOR COMMANDS (SEE AF GENERATOR COMMANDS.)

GENERATOR COMMANDS (SEE RF GENERATOR COMMANDS.)

GENERIC MEASURE COMMARNDS

MEASure:
AUDia? [e,r]
CURRent:
AC? [e]
DC7? (e}
FREQuency? [e,r]
MIC?
PHABe? {e]
POWer? [e]
RESistance? [e]
SINADT r
B8QUelch?
TEMPerature:
AMBient?
POWer?
VOLTage:
ACT [e]
DC7 {g]
SUPply? [n]

5-10

-15, 6 ar 15

4-103

4.103
4-103
4-103
4-103
4-103
4-103
4-103
4-103
4-103

4-103
4-108

4-103
4-103
4-104

Returns AF Meter reading in Hz.

Returns DMM ac Current reading in amps.
Returns DMM de¢ Current reading in amps.
Returns signal frequency in kHz.

Returns state of MIC/ACC Connector input.
Returns Phase Meter reading in radians.
Returns Power Meter readings in mW.
Returns DMM Hesistance readings in kW,
Returns SINAD Meter reading in dB.
Returns Squelch state (1 if broken}.

Returns Ambient temperature in degrees Celsius,
Returns Power Term temperature in degrees Celsius.

Returns DMM ac voltage reading in volts,
Returns DMM dc voltage reading in volis.
Returns selected Power Supply voltage in volts.



COMMAND

RANGE

PAGE

#CLS

DESCRIPTION

IEEE 488.2 COMPLIANCE COMMANDS

*%CLS
*DDT
#DMC "name, command; ...
®*EMC b
#EMCT
*¥ESE n
#ESE?
*ESR?
*IDNT?
®EMC?T
*OPC

#OPC?
*PMC

#RCL n
#RST
#SAV n
*#SRHRE n
*#SRE?
*#5TB?
*#TRG
®#TST?
FWAI

1t or0

0 te 255

1to 9

1to@
0 to 255

INITEATE and FETCH COMMANDS

FETCH:
AF?
DMM?
"]F7?

iNiTiate:
AF
DMM
RF

KEY COMMANDS

KEY
KEY?

KEYPAD COMMANDS

KEYPAD:
CLAIM
ERASE n
LABel n, "Label

MACRO FUNCTION COMMANDS

BEGIN
CASE variable
OF valuet: command
OF value2: command
OTHERWISE: command
DELAY ¢
DO sequence UNTIL condition
END
ENDCASE
EXEC address or EXEC &name
FLUSH

GO 0 L OF OF OF U3 0D 60 W W
R

R o
OO OO HON N

[ I
[ P+
L
[{~ 343}

]

WWWwWwWwwikw
! 1

PR DBELEDEDE R B A
He LIRS B B Bt B BN BN

4-104
4-104
4-104

4-104
4-104
4-104

Cilears all Status Registers to zero,

Defines Device Trigger.

befines a macro.

Enables/disables macros.

Returns enable/disable macros status.

Sets Standard Event Status enable register.

Returns Standard Event Status enable register value.

Returns Standard Event Status Register value.

Returns FM/AM-18003 identification.

Returns list of currently defined macros.

Activates bit 0 of Standard Event Status Register
when operation finishes.

Activates bit 4 of Status Byte when operation finishes.

Deletes all macros (except predefined) and declared
variables from FM/AM-16008.

Recalls stored FM/AM-160608 environment.

Returns FM/AM-16008S to default settings.

Stores current FM/AM-16008 environment.

Sets Service Request enable register.

Returns Service Reguest enable register value.

Returns Status Byte value.

Executes trigger command as defined by %DDT,

Performs Self Test/Returns 0 {passed) or 1 {failed).

Pauses command execution to complete operations.

Returns Audio Frequency Meter reading in kHz.
Returns Digital Multimeter reading in A, V or K&
Returns Frequency Error Meter reading in kHz.

Prepares AF Meter for FETeh reading.
Prepares DMM for FETch reading.
Prepares Frequency Error Meter for FETch reading.

Returns keycode of next Front Panel Key pressed.
Returns 1 if any Front Pane! Key is pressed or 0.

Sends Front Panel Keyboard input to TMAC Interpreter.
Erases current Soft Funetion Key Fn definition.
Creates Label for Soft Function Key Fn.

Creates Soft Function Key frame in current screen.
Reieases Front Panel Keyboard for normal use.

Allows macro to have multiple lines.
Provides predetermined decision point.

Provides time delay in ms.
Performs set of commands.
Ends macgro.

Ends Case command,
Executes a macro.

Returns pending responses,
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FOR NEXT

COMMAND RANGE PAGE DESCRIPTION
FOR variable=initial TO ending STEP step 3-61 Performs set of commands repeatedly.
sequence
NEXT variable
FORGET "name" 3-63 Delotes macro called "name” from memorsy.
tF condition sequence; ENDIF 3.-68 Provides decision point.
IF condition sequence; ELIF condition sequence 3-89 Provides decision points.
ELIF condition sequenca, ENDIF
HF condition sequence 3-70 Provides decision point.
ELSE cendition sequence;ENDIF
INPUT variable 3-72 Allows data entry through RS-232 Connector during
macro execution.
INTERP "string;string;...;string" 3-72 Executes commands, unknown when macro is defined.
RETURN 3-81 Returns value from function or returns macre
execution to previous macro.
ROGM 3-82 Used with PPRINT to return memory bytes available.
WHILE condition sequence;WEND 3-87 Performs set of commands repeatedly until
conditional expression is false.
MATHEMATICAL FUNCTION COMMANDS
ABS(n) 3-13 Produces absociute value of n.
CALCULATE?T expression 3-52 Calculates expression functions and returns result.
cOos{n} 3-14 Produces cosine of n in radians.
EXP(n} 3-14 Produces e to the power of n.
FALSE OFF 3-12 Produces 0,
FLOOR(n) 313 Produces truncated value of n.
LN{n} 3-13 Produces natural logarithm {base e) of n.
LOG(n) 3-13 Produces base 10 logarithm of n.
RAND x 3-12 Sets seed (starting peint) to x for random generator.
BND(n) 3-12 Produces random intsger between @ and n,
SIGN({n) 3-14  Produces -1 if n<0, 0 if n=0 or 1 if n>0.
SiIN(n} 3-14  Produces sine of n in radians.
SQR(n) 3-14 Produces positive square root of n.
TRUE,ON 3-12 Produces 1.
MASS MEMORY COMMARNDS
MMEMory:
CATalog:
ENTRY? n 0 to 512 4-101 Returns line n from Flash Memory File Directory.
FREE? 4-10t Returns available file space in bytes.
USED? 4-101 Returns used file space in bytes,
CATalog? 4-101 Returns Flash Memory status.
DELete “f* 4-101 Deletes file with file name f,
INITialize 4-101 Erases all files stored in Flash Memory.
INITialize? 4-101 Returns 1 for file system initialized or 0 otherwise.
LOAD:
CAtibration "f" 4-101 Loads Calibration Data from Flash to 16005 Memory.
DATA v, "f" 4-101 Loads variable stored as file name {, from Flash to
16008 Memory as v.
MACRo "m" "f" 4-101 Loads macros and variables stored as file name f
from Fiash to 16008 memory, executing macro m.
STATe " 0to g 4-101 Loads 16005 State stored as f, into Auxiliary
Functions "Store Parameters Menu" as entry n.
TRACs:
ANLZ n,"f" Oto @ 4-101 Loads Spectrum Analyzer trace stored as f, into
Spectrum Analyzer "Store Parameters Menu™ as
entry n.
SCOPe n,"f" 0tog 4-101 Loads Oscilloscope trace stored as f, into
Oscilloscope "Store Parameters Menu” as entry n.
PACK 4-101 Frees memory space from deleted files.
STORe:
CAlLibration "f" 4-102 SBtores current Calibration Data as f in Flash Memory.
DATA v, f" 4-102 Stores variable v in Flash Memory as file name f.
MACRo "m","f" 4-101 Stores currently loaded macros and variables as file
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MMEMory:STORe:STATe

COMMAND RANGE PAGE DESCRIPTION
MMEMory:
STORe:
STATe n,"f" 0to 9 4-102 Stores entry n of Auxiliary Functions "Store
Parametars Menu" as { in Flash Memory,
TRACe:
ANLZ n, "¢ 0 to 9 4-102 Stores entry n of Spectrum Analyzer "Store
Parameters Menu"” as f in Flash Memory,
SCOPe n,f" 0to @ 4-102 Stores entry n of Oscilloscope "Store Parameters
Menu" as f in Flash Memory.
TYPE? "f" 4-102 Returns file type of file name £
MODULATION METER (AM) COMMANDS
M_MOD:
ALARM b 1erd 4-74 Enables/Disables Alarm for Upper or Lower Limit.
Li:
LEVel n 0.0 to 100.0 4-74 Sets Lower Limit Level in percent.
STATe b tor® 4-74 Enables/Disables Lower Limit.
PEAK? 4-74 Heturns Modulation Meter Peak reading in percent.
PH b 1 or0 4-74 Enables/Disables Peak Hold Feature.
RANGe:
AUTO 4-74 Selects Autorange for Meter Range.
UPPer n 40 or 100 4-74 Selects Meter Range in percent.
RCL n 1to @ 4-74 Recalls stored Modulation Meter environment,
8TORe n 1to9 4-74 Stores current Moduilation Meter environment,
UL:
LEVel n 0.0 to 100.0 4-75 Sets Upper Limit Level in percent.
S5TATe b 1ord 4-75 Enables/Disables Upper Limit.
M_MOD? 4-75 Returns Modulation Meter reading in percent.

MULTITASKING MACROS COMMANDS

ACTIVATE "name”
SLEEP "name”
sSTOP

TASK "name”
TRPAUSE

TSTOP

WAKE "name"

NON-VOLATiLE MEMORY COMMANDS

NVRCL name,location
NVSAY name,location

OSCILLOSCOPE COMMANDS

S5COPe:
ARM
AVErage n 1to 100
COMPare n 1to @
COUPling fype AC, DC or GROund
FULL
HORIZontal n -12to 12
INPut:
FlLTer:
CWEight:
STATe b 1o0rd
HPASs:
FREQuency f 0.2 to 100
STATe b 1orC
[.PASSs:
FREQuency f 0.2 to 50
STATe b 1or0

Puts specified task in schedule gqueue.

Removes specified task from schedule queue.

Stops all macros.

Declares specified loaded macro to be a task.
Passes command execution to next task in queue.
Stops and removes current task from queus.

Puts specified task in queue/executes from last stop.

Recalls variable or array store in NVRAM.
Stores variable or array in NVRAM.

Arms Oscilloscope if in One shot Mode.

Selects Average Mode and number of samples.

Selects Compare Mode with stored trace n.

Selacts external coupling.

Selects full size Oscilloscope display for other
Operation Screens.

Sets Horizental Time Offset in major divisions.

Selects C-Weight Filter as Input Filter.

Sets High-Pass cutoff frequency in kHMz.
Selects High-Pass Filter as input Filter.

Sets Low-Pass cutoff frequency in kHz.
Selects Low-Pass Filter as Input Filter.
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SCOPe:INPuUt:FILTer:NOTch:FREQuency

COMMAND BANGE PAGE DESCRIPTION
SCOPe:
INPut:
FiLTer:
NOTch:
FREQuency 0.5t 1.5 4-48 Sets Notch Filter width in kHz,
STATE t or0 4-48 Selecis Notch Filter as Input Filter.
INTernal type iF, DEMOD, POWer, 4-468 Selects internal Oscilloscope Input,
SINAD, FUNCtion or
XAUDIO
LEVel n G to 255 4-46 Sets Trigger Level.
Live [b] Tore 4-46 Selects Live Trace Mode performing SCREEN:SCOPE
if bis t. Default bis 1.
MARKer:
AQFF 4-46 Disable both markers.
DELTA:
AMPLitude? 4-46 Returns amplitude difference betwesn Trace Marker
crossings in voits,
POINt? 4-46 Returns Marker position difference in graticules.
TIME? 4-46 Returns difference in Marker time positions in ms.
TRACK b 1ord 4-48 Enables/Disables marker tracking.
MARKer1:
AMPLitude? 4-47 Returns Vertical value at Marker 1 in volts.
POINt n 1to 100 4-47 Sets Marker 1 position in graticules.
POINt? 4-47 Returns Marker 1 position in graticules,
STATe b 1orQ 4-47 Enables/Disables Marker 1.
STATe7 4-47 Returns Marker 1 status.
TIME? 4-47 Returns Marker 1 position in ms.
MARKer2:
AMPLiRude? 4-47 Returns Vertical value at Marker 2 in volts.
POINt n 1t to 100 4-47 Sets Marker 2 position in graticules.
POINt? 4-47 Returns Marker 2 position in graticules.
STATe b 1aor@ 4-47 Enables/Disables Marker 2.
STATe? 4-47 Returns Marker 2 status,
TIME? 4-47 Returns Marker 2 position in ms.
QTR 4-48 Selects 1/4 size Oscitloscope display for other
Operation Screens,
RCL n 1to 8 4-48 Recalls stored Oscilloscope Trace and environment,
SCALe n 1 to 50000 {1-2-5 4-48 GSets Scale in mV/div for AC, DG or GND Input.
sequence);
2,4,10 or 20; Sets Scale in kHz/div for FM Demod Audio Input,
500, 1000 or 2500 Sets Scale in mV/idiv for Func Gen or Ext Mod |nput.
SCALe? 4-48 Returns Scope Scale.
SOURce type EXTernal or INTernal 4-48 Selects Input type.
8TATe b 1Tord 4-48 Enables/Disables Scope display in other Operatien
Screens.
STORe n 1o @ 4-48 Stores current Oscilloscops Trace and environment.
SWEep ¢ 1 te 1000600 (1-2-5 4-49 Sets Oscilloscope Sweep Rate in us,
sequence)
SWEep? 4-49 Returns Oscilioscope Sweep Bate in ps.
TRACE:

DATA n,offset data

DATAY? n,offset,poinis

GET name,n

GET? n,offset

MAX? n,offset,points

MIN? n,offset,points

PUT nrame,n
TRiGger:

AUTO

IMMediate

NORM

ONE

SOWURce type

VERTical n
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1 to 2;0 to 399; 0 to 255
0 to 9;0 to 399;1 to 400

array name;0 {o 9
0 to 9;0 to 399

0 to 9,0 to 399;1 to 400
0to 8,0 to 399;1 to 400

array name; 1 to &

EXTernal, INTernal
or BUS
0 to 255

Sets points into trace beginning at offset,

Sends trace data points directly to host.

Assigns values of trace n to named array,

Returns value of trace 0 to § at offset.

Returns maximum vertical value. Returns x,y position.
Returns minimum vertical value. Returns x,y positien.
Assigns values of an array to a stored trace.

Selects Auto Sweep for Trigger Mode.

Triggers Oscilioscope after command interpretation.

Selects Normal Sweep for Triggsr Mode.

Selects One Shot for Trigger Mode,

Selects source to trigger on. External or Internal (AC
or DC Input only). BUS is #*TRG or GET command,

Sets Vertical Offset in graticules.



RANGE PAGE

M_PM:ALARM

COMMAND DESCRIPTION
PHASE METER COMMANDS
M_PM:
ALARM b 1or0 4-84 Enables/Disables Alarm for Upper or Lower Limit,
LL:
LEVei n 0.60 to 10.00 4-84 Sets Lower Limit Level in radians.
STATe b tord 4-84 Enables/Disables Lower Limit.
PH b tor0 4-84 Enpables/Disables Peak Hold Feature,
RANGe:
AUTO 4-84 Selects Autorange for Meter Rangse.
UPPer n t,50r10 4-84 Sets Meter Range in radians.
RCL n tto 9 4-84 Recallis stored Phase Meter environment,
STORe n 1to 9 4-85 Stores current Phase Meter environment.
‘UL:
LEVel n 0.00 to 10.00 4-85 Sets Upper Limit Level in radians.
STATe b 1or0 4-85 Enables/Disables Upper Limit.
M_PM? 4-85 Returns Phase Meter reading in radians.
PHASE METER (RMS) COMMANDS
M_PMRMS:
ALARM b 1or0 4-88 Enables/Disables Alarm for Upper or Lower Limit.
LL:
LEVel n 0.00 to 10.00 4-88 Seots Lower Limit Level in radians.
8TATe b tord 4.88 Enables/Disables Lower Limit.
PH b tor@ 4.88 Enables/Disables Peak Hold Feature.
RANGe:
AUTO 4-88 Selects Autorange for Meter Range.
UPPer n 1,50r10 4-88 Sets Meter Range in radians.
RCL n 10 8 4-88 Recalls stored Phase Meter (RMS) environment.
STORe n 1to 9 4-88 Stores curront Phase Meter (RMS) environment.
UL
LEVeal n 0.00 to 10.00 4-88 Sets Upper Limit Level in radians.
STATe b teor0 4-88 Enables/Disables Upper Limit.
M_PMRMS? 4-88 Returns Phase Meter (RM8) reading in radians.
POWER METER COMMANDS
M_PWR:
ALARM b tor0 4.-69 Enables/Disables Alarm for Upper or Lower Limit.
EXT:
STATe b tord 4-69 Enables/Disables Externai Loss/Gain Offset,
S8TATe? 4-89 Returns External Loss/Gain Ofiset state.
OFFS8et n -99.9 to 99.9 4-88 Sets External Loss/Gain Offset in dBm.
CFFSet? 4-868 HReturns External Loss/Gain Offset value in dBm.
LL:
LEVel n 0.0600 to 200.0000 4-69 Sets Lower Limit Level in Watts.
STATe b 1eord 4-69 Enables/Disables Lower Limit.
PEAK? 4-69 Returns Power Meter Peak reading in mW.
PH b tor0 4-89 Enables/Disables Peak Hold Feature.
RANGe:
AUTO 4-69 Selects Autorange for Meter Range.
UPPern .02, .05, .1,.2,.5, 1,2, 4-69 Selects Meter Range value in Watis.
g, 10, 20, 50, 100 or 200
RCL n 1to 9 4-70 Recalls stored Power Meter environment.
STORe n 1te 9 4-70 Stores current Power Meter environment.
TYPE:
CW 4-70 Selects Average Power Measurement.
PEAK 4-70 Selects Poak Power Measurement.
RMS 4-70 Selecis RMS Power Measurement.
UL:
LEVel n 0.0000 to 200.00 4-70 Sets Upper Limit Leve! in Watts.
STATe b 1or0 4-70 Enables/Disables Upper Limit.
M_PWR? 4-70 Returns Power Meter reading in mW..



PROGram:STARTup:NAME

COMMAND RANGE PAGE DESCRIPTION
PROGRAM COMMANDS
PROGram:
STARTup:
NAME "name" 4-99 Selects macro name to execute at power up,
NAME? 4-99 Returns name of macro set to execute at power up,
DELETE 4-98 Deletes power up macro designation (not macro),

HECEIVER COMMANDS

NOTE: Queries return -1 if data is not available or is invalid.

CALibration:FMZ n

RECeive:
AGC:
AUTC
MANual n
UBER:xxx

CHANnel n

CrANnel:

FORMat:

AMPS:
FORward
REVerse

ETACS:
FORward
REVerse

NAMPS:
FORward
REVerse

NT400:
FORward
REVerse

FORMat?

DeCs:
INVert?
NORMal?
STATe b

BECode type

DEVRms

DiGital type

D8Tortion

DMM

DSAT:

STATe b

DSAT?

DST:

STATe b

DsT?

DTMF:

STATe b

DTMF?

FIND:
FREQuency?
REFerence n
REFerence?

FREQuency flunits]

FREQuency?
INPut:
ANTenna
ATTenuation n
TR
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fto4

0 to 255
BATA, HiGH, MEASure,
SPeech, TYPEY, TYPE2
or TYPESR
110 1023

1o0r0
DTMF, TONE or DIGital

DCS, DCSINY, DST
POCSAG or DSAT

tor0

1ord

1ord

-110 to -5

250.0 to 999999.9 kHz;

- HZ, KHZ or MHZ

0, 20 or 40

4-21

4-14
4-14
4-14

Zeros FM Deviation Meter, displays Revr Opn Screen,
and selects FM»n Modulation.

Selects Auto Mode for AGC.
Selects Manual Mode and level for AGC.
Selects User Defined Mode and type for AGC.

Sets Receiver to selected cellular channel,

Selects AMPS Forward channels for Channel Mode.
Selects AMPS Reverse channels for Channe! Mode.

Selects ETACS Forward channels for Channel Mode.
Selects ETACS Reverse channels for Channel Mode.

Solects NAMPS Forward channels for Channel Mode,
Selects NAMPS Reverse channels for Channel Mode.

Selects NT400 Forward channels for Channel Mode.
Selects NT400 Reverse channels for Channel Mode.
Returns channel format setting,

Returns 3 octal digits from inverted DCS.

Returns 3 octal digits froem normal DCS.
Enables/Disables DCS decoding,

Sets Receiver decoding type.

Disptays Deviation Meter (RMS) on Revr Opn Screen.
Sets digital type.

Displays Distortion Meter on Revr Opn Screen.
Displays Digital Multimeter on Recvr Opn Sereen.

Enables/Disables DSAT decode.
Returns DSAT reading (NAMPS option installed).

Enables/Disables DST decode.
Returns DST reading (NAMPS option installed).

Enables/Disables DTMF decode,
Returns string of decoded digits.

Searches tor first frequency > Reference Level.
Sets Find Reference Level in dBm.

Returns Find Reference Level setting in dBm.
Sets Receiver Frequency.

Returns Receiver Frequency setting in kMz.
Selects ANTENNA IN Connector for Receiver Input.

Sets Receiver Input Attenuation Level in dB,
Selects T/R Connector for Receiver Input.



RECeive:MODE

COMMAND RANGE PAGE DESCRIPTION
RECeive:
MODE type DIR, CHAN or SCAN 4-17 Selects Receiver Operation Mode.
MODMeter 4-17 Displays Modulation Meter on Revr Opn Screen.
MODuiation:
AMn 1 ar 2 4-17 Setlects an Amplitude Modulation Typse.
BFO 4-17 Selects Beat Frequency Oscillation,
FMn t,2,30r4 4-17 Selects a Frequency Meduiation Type,
£8B 4-18 Selects Lower Side Band Moduiation.
PM 4-18 Selects Phase Modulation.
UsB 4-18 Selects Upper Side Band Modulation.
USER:
FiLTer f 3, 30 or 300 4-18 Sets User Defined IF Filter cutoff frequency in kHz.
MODulation: AM, FM, PM, DATA, 4-18 Selects User Defined Modulation Type.
BFO, LSB or USE
POST:
APAEs 18 Selects All Pass Post Detection Filter.
BPASs fi fh .5t0 20; 0.1to 30 18 Selects Bandpass Post Detection Filter and sets low-
high cutoff frequencies in kHz,
CWEight 4- Selects C-Weighted Post Detection Filter.
HPASs f .5 to 20 4- Selects Migh-Pass Post Detection Filter and sets
cutoff frequency in kHz,
LPASs f 110 30 4-18 Selects Low-Pass Post Detection Filter and sets
cutoff frequency in kMz.
MODulation? 4-18 Returns Modulation Type.
OUTput:
AUDio b 1or@ 4-19 Enables/Disables AUDIO OUT Connector Quiput.
DEMOD b 1or0 4-19 Enables/Disables DEMOD QUT Connector Qutput.
SPEAKer b 1or0 4-1%  Enables/Disables Test Set Speaker Cutput.
PMHAms 4-19 Displays Phase Meter (RMS) on Revr Opn Screen.
POCSAG:
CAPgcode? 4-19 Returns received capcode.
MESSage? 4-19 Returns message string.
RATe b 1ord 4-19 Selects High (1) or Low (0) POCSAG rate to decode.
RATe? 4-19 Returns selected POCSAG rate.
STATe b 1tor0 4-19 Enables/Disables POCSAG decoding.
TYPE? 4-19 Returns POCSAG Function type.
RCL n 1to 9 4-20 Recalls stored Raceiver environment.
SCAN:
ABORt 4-20 Stops Receiver Scan Function.
CONTinue 4-20 Starts or, if paused, continues Scan Function,
FREQuency? 4-20 Returns frequency being scanned.
iNCrement f 0.0 to 89999.9 4-20 Sets Receiver Scan increment in kHz,
PAUSe ¢ 0.0 to 9.9 4-20 Sets Receiver Scan Pauss time in seconds.
PALISe? 4-20 Returns 1 if paused, 0 otherwise.
RATe t 0.00 1o 99.99 4.20 Sets Receiver Scan Rate in seconds.
STARtf 250.0 to 999599.9 4-20 Sets Receiver Scan start frequency in kHz.
8TOP f 250.0 to 999988.9 4-20 Sets Receiver Scan stop frequency in kHz.
SINAD 4-20 Displays SINAD Meter on Receiver Operation Screen.
SQuelch n 0.0to 1.0 4-20 Sets squelch level.
SQuelch? 4-21 Returns squeich level setting.
STORe n 1to0 9 4-21 Stores current Receiver environment.
TONE:
STATe b tor0Q 4-21 Enables/Disables Audio Tone decoding.
TYPE xxx CCIR, EEA, EIA, ZVEl, 4-21 Selects Audio Tone Type to decode.
DDZVEL DZVEL, NATEL,
EURO, TONESS, CCIRH,
CCIRH4 or USER . :
TONE? 4-2% Returas received Audio Tone sequence siring.
VOLume n 0.0 {0 1.0 4-21 Sets voiume level.
VOLume? 4-21 Returns velume ievel setting.
VOlLumae:
AUTC b 4-21 Enables/Disables Automatic Volume Control.
AUTO? 4-21 Returns Automatic Voiume Control state.
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GENerator:AF

FREQuency flunits]

FREQuency?
IMTS "sequence”
LEVel n[units]

LEVel:UNIT?
LEVel?
MODE type
MTS "sequence”
OUTput:

AUDio b

DEMOD &
POCSAG:

ALPHA:

LOWer capcode

NUMeric capcode

SPECial capeode
UPPer capcode
BEEP n,capcods
NUMeric capcode
RATe b
RATe?
RCL n
SINAD
SPEAKer:SOURce type

STORe o
TONE "sequence”

99998 (ms), 25 to 92 {ms)
250.0 to 999996.99 kHz; 4-6
HZ ,KHZ or MHZ

0 to 9 {each digit)
-137.0 to 0.0 {dBm};
0.031 pV to 0.224 V; DBm
V, MV (mV} er UV {uVv}

4-8
4-8
4-6

4-6
4-6
DiRect or CHANnRo! 4-6
0to S 4.6
1ord 4-6
ford 4-7

]

0 to 2097151

0 {o 208715614

0 to 2087151

0 to 2097151
ito4, 0to 2097151
0 to 2097151

1or0

A###&&&%?A#
; :
[ N N N N R

3

I

&

1to @

OFF, FGEN, SINAD
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COMMAND AANGE PAGE DESCRIPTION
RF GENERATOR COMMANDS
GENerator:
AF 4-4 Displays AF Level Meter on RF Gen Opn Screen.
CHANnel n 1to 1023 4-4  Selects RF Generator cellular channel.
CHARNnel:
FORMat:
AMPS:
FORward 4-4  Selects AMPS Forward channels for Channe! Mode.
REVerse 4-4  Selects AMPS Reverse channels for Channe! Mode.
ETACS:
FCRward 4-4  Selects ETACS Ferward channals for Channel Mode.
REVerse 4-4  Selects ETACS Reverse channels for Channel Mode.
NAMPS:
FORward 4-4  Selects NAMPS Forward channels for Channel Mode.
REVerse 4-4  Selects NAMPS Reverse channels for Channel Mode.
NT400:
FORward 4-4  Selects NT400 Forward channels for Channel Mode.
REVerse 4-4  BSelects NT400 Reverse channeis for Channel Mode,
FORMat? 4-4  Returns channel format setting.
bes:
INVert nnn 000 to 777 4-5  Generates 3 digit octal DCS Code in inverted mode.
NORMal nan 000 to 777 4-5  Generates 3 digit octal DCS Code in normal mode.
STCP 4-5  Stops generating continuous DCS Code.
BIAL "sequence” 0 to 9 (each digit) 4-5 Encodes sequence (<16 digits) as 2805 Pulse Code.
DIAL:
FREQuency f 0.0 to 40000.0 4-5 Sets 2805 Pulse Tone Frequency.
FREQuency? 4-5 Returns 280& Pulse Tone Frequency.
DiSTortion 4-5  Displays Distortion Meter on RF Gen Opn Screen.
DMM 4-5  Displays DMM on RF Generator Oparation Screen.
DSAT n 0tos 4-5  Generates DSAT code (NAMPS optien installed).
DSATBTOP 4-5  Stops generating continuous DSAT code.
DST n 0to 6 4-5  Generates DST code.
DS8T:8TOP 4-5  Stops generating continuous DST code.
DTMF “seq", mark,space 0 to 9 {each digit), 25 to 4-8 Generates DTMF coded sequence (16 digits).

Sets RF Generator Frequency.

Returns RF Generator Frequency seiting in kHz.
Geneorates sequence (<16 digits) as IMTS Code.
Sets RF Generator Output Level.

Returns current units for RF Generalor Qutput Level.
Returns RF Generator Output Level in current units.
Selects RF Generator Operation Mode.

Generates sequence (<16 digits) as MTS Code.

Routes AF Gen OQutput to AUDIO OUT Connector.
Routes AF Gen Cutput to DEMOD CUT Connector.

Generates lower case alpha mossage for capcode.

Generates alphanumeric message for capcode.

Generates special character message for capcode.

Generates upper case alpha message for capcode.

Generates n Tone beep POGSAG message for capcode.

Generates numeric message for capcode.

Selects High (1) or Low (1) POCSAG rate.

Returns current POCSAG rate setting.

Recalls stored RF Generator environment.

Displays SINAD Meter on RF Gen Opn Screen.

Routes selected connector or source to Test Set
Speaker.

Stores current RF Generator environment.

Generates sequence as an Audic Tone.



GENerator:TONE:TYPE

COMMAND RANGE PAGE DESCRIPTION
GENerator:
TONE:
TYPE code CCIR, EEA, ElIA, ZVE!, 4-8  Selects an Audio Tene Type,

DDZIVEL DIVEL NATEL,
EURO, TONESE, CCIRH,
CCIRH4 or USER

USER:
DEFine "id" f,d OtoQorAtoT, 0.0 to 4-8 Assigns frequency fin Hz and duration d in ms to
9999.9, 20.0 to 9998.¢ id character for User Defined Audio Tone Type.
TAEMote { 1050 to 2050 (by 100) 4-9  Generates Tene Remote sequence for f tone in Hz.
TREMote:STOP 4-9 Stops Tone remote Guard Tone.

SCOPE COMMANDS (SEE OSCILLOSCOPE COMMANDS )

SCREEN COMMANDS

SCREEN:

AF 4-2 Displays AF Meter Operation Screen.

ANLZ 4-2 Displays Spectrum Analyzer Operation Screen.

BER 4-2 Displays BER Meter Operation Screen.

CELL 4-2 Displays Forward Contrel Channel Screen of AMPS
Cell Site Monitor {AMPS option installed).

DEViation 4-2 Displays Deviation Meter (Peak) Cperation Screen.

DiSTortion 4-2 Displays Distortion Meter Operation Screen.

bBMM 4-2 DCisplays DMM Meter Operation Screen.

DRMS 4-2 Displays Deviation Meter (RMS) Operation Screen.

DUPIex 4-2 Displays Buplex Operation Screen.

BUPRX 4-2 Displays Duplex Transmitter Operation Screen.

DUPTX 4-2 Displays Duplex Receiver Operation Screen.

FHEQuency 4-2 Cisplays Frequency Error Meter Operation Screen.

FUNC 4-2 DCisplays AF Generator Operation Screen.

GENCELLular 4.2 Displays Main Menu of AMPS Mobile Simulator {(AMPS
option installed).

GENerator 4-2 Displays RF Generator Operation Screen,

GENRECC 4-2 Displays Reverse Control simulation Screen of AMPS
Mobile Bimulator (AMPS option instalied),

GENRVC 4-3 Bisplays Reverse Voice Channel Simulation Screen of
AMPS Mobile Simulator (AMPS option installed},

MGDulation 4-3 Displays Modulation Meter Operation Screen.

PM 4-3 Displays Phase Meter Operation Screen.

PMRMS 4-3 Displays Phase Meter {RMS) Operation Screen,

POWaer 4-3 Displays Power Meter Operation Screen.

RECeiver 4-3 Displays Receiver Operation Screen.

SCOPe 4-3 Displays Oscilloscope Operation Screen.

StGnal 4-3 Displays Signal Strength Meter Operation Screen.

SINAD 4-3  Displays SINAD Meter Operation Screen.

USER 4-3  Displays blank User Screen.

SETUP COMMANDS

SETUP:
AF 4-1 Selects AF Meter routing.
ANLZ 4-1 Selects Spectrum Analyzer routing.
DiSTortion 4-1 Selects Distortion Meter routing.
DUPiex 4-1 Selects Duplex routing.
DUPRX 4-1 Selects Duplex Receiver routing.
DUPTX 4-1 Selects Duplex Transmitter routing.
FUNC 4-1 Selects AF Generator routing.
GENerator 4-1 Selects RF Generator routing.
MONitor 4-3 Selects Generator/Monitor routing.
RECeiver 4-1 Selects Receiver rotting.
SCQOPe 4-1 Sefects Oscillescope routing,
SINAD 4-1 Selects SINAD Meter routing.



M_SIG:PEAK?

COMMAND HANGE PAGE DESCRIPTION
SIGNAL STRENGTH METER COMMANDS

M_SiG:
PEAK? 4-80 Returns Signal Strength Meter Peak reading.
PH & 1or0 4-80 Enables/Disables Peak Hold Featura.
RCL n 1109 4-80 Recalls stored Signa!l Strength Meter environment.
STOHe n 1to @ 4-80 Stores current Signal Strength Meter environment.
M_SIG? 79 4-80 Returns Signal Strength Meter reading.

SINAD METER COMMANDS

M_SINAD:
ALARM b 1or0 4-78 Enables/Disables Alarm for Upper or Lower Limil.
AVErage b 1or0 4-78 Enables/Disables Averaging.
Fll.¥er f 600 to 1400 4-78 Sets Notch Filter Frequency in Hz.
INPut:type DEMOD, SINAD, 4-78 Selects SINAD Meter Input.
XAUDIO or FGEN

LL:

l.EVel n 3.0 t0 40.0 4-78 Sets Lower Limit Level in dB.

ETATe b 1or0 4-78 Enables/Disables Lower Limit.
PEAK? 4-78 Heturns SINAD Meter Peak reading indB.
PH b 1or0 4-78 Enables/Disables Peak Hold Feature.
RCL n 1t089 4-78 Recalls stored SINAD Meter environment.
RESolutien n 0.1 or 0.5 4-78 Sets SINAD Meter readout resolution in dB.
RESolution? 4-78 Returns SINAD Meter readout resolution setting in dB.
SELect:

CWEight 4-79 Selects C-Weight Filter.

LPASs f 100 to 30000 4-79 Selects Low-Pass Filter with cutoff frequency in Hz.
STORe n 1to @ 4-79 Stores current SINAD Meter environment.
UL:

LEVel n 3.0 t0 40.0 4-79 Sets Upper Limit Level in dB.

STATe b 1or0 4-79 Enables/Disables Upper Limit.

M_SINAD? 4-79 Returns SINAD Meter reading in dB.

SOUND COMMAND
BOUND ¢ 3-83 Sends fHz tone for t ms to Test Set Speaker.

SPECTRUM ANALYZER COMMANDS

ANLZ:
AVErage n 1 to 100 4-55 Selects Average Mode for Analyzer,
CHARNnel n 1to 1023 4-58 Sets frequency to selected cellular channel.
CHANnel:
FORMat:
AMPS:
FORward 4-55 Selects AMPS Forward for Analyzer Channel Mode.
REVerse 4-58 BSelects AMPS Reverse for Analyzer Channel Mode,
ETACS:
FORward 4-55 Selects ETACS Forward for Analyzer Channel Mode,
REVerse 4-55 Selects ETACS Reverse for Analyzer Channel Mode,
NAMPS:
FORward 4-55 Selects NAMPS Forward for Analyzer Channel Mode.
REVerse 4-55 BSelects NAMPS Reverse for Analyzer Channel Mode,
NT400:
FORward 4-55 Selects NT400 Forward for Analyzer Channel Mode.
REVerse 4-55 Selects NT400 Reverse for Analyzer Channe! Mode,
FORMat? 4-55 Returns channel format setting.
COMPare n 1to9 4-56 Selects Compare Mode with stored trace n.
FiND:
FREQuency? 4-56 Searches for first frequency > Reference Level
REFerence n {varies) 4-56 Sets Find Reference Level in dB.
REFerence? 4-56 Returns Find Reference Level
FRAEQuency f 250.0 to $99999.9 4-56 Sets Analyzer Frequency in kHz.
FREQuency? 4-56 Returns Analyzer Frequency setting in kiz.
FULL 4-56 Selects full size Analyzer for other Qperation Screens.
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ANLZ INPut:ANTenna

COMMAND RANGE PAGE DESCRIPTION
ANLZ:
INPut:
ANTenna 4-56 Selects ANTENNA IN Connector for Analyzer Input.
Attenuation n 0, 20 or 40 4-56 Selects Input Attenuation in dB.
Attenuation? 4-56 Returns input Attenuation setting in dB.
TR 4-56 Selects T/R Connector for Analyzer Input.
INPut? 4-57 Returns Analyzer Input source.
LiVe 4-87 Selects Live Mode for Analyzer.
MARKer:
AOFF 4-57 Disables both Markers.
DELTa:

AMPLitude? 4-57 Returns amplitude difference between mkrs in dB.

EREQuency? 4-57 Returns frequency difference between mkrs in MHz,

POINt? 4-57 Returns position difference between mkrs in graticules.
TRACK b 1ord 4-57 Enabies/Disables Marker Tracking feature.

MARKer1:
AMPLitude? 4-57 Returns amplitude of Trace at Marker 1 crossing.
FREQuency? 4-57 Returns Marker 1 frequency position in kHz.
POINt n 1 to 100 4-57 Sets Marker 1 position in graticules.
POINt? 4-57 Returns Marker 1 position setting in graticules.
5TATe b 1eord 4-58 Enables/Disables Marker 1.
MARKer2:
AMPLitude? 4-57 Returns amplitude of Trace at Marker 2 crossing.
FREGuency”? 4-57 Returns Marker 2 frequency position in kHz.
POINt n 1 to 100 4-57 Sets Marker 2 position in graticules.
POINt? 4-57 Returns Marker 2 position in graticules,
STATe b 1ord 4-58 Enables/Disables Marker 2.
MODE type DiRect or CHANNe! 4-58 Selects Analyzer RF Mode.
NORMalize 4-58 Normalizes Analyzer Trace to match RF Gen Qutput.
PEAK 4-58 Selects Peak Mold Mode for Analyzer.
QTR 4-58 Selects 1/4 size Analyzer for other Operation Screens.
RCL n 1t09 4-58 Recalls stored Spectrum Analyzer Trace/environment.
RLEVel? 4-58 Returns offset value used in 2 dB/div scale.
SCALe n 2 or 10 4-59 Selects Analyzer Units/Division Factor in dB.
UNIT: type DBM, DEMV, DBUV, 4-59 Sets Analyzer Scale Units,
DBUW, DBV or DBW
UNIT? 4-59 Returns Analyzer Scale Units setting.
SCALe? 4-59 Returns Analyzer Units/Division setting in dB.
SCAN n G ortto 100000 (1-2-5) 4-5% Sets Analyzer Scan Width in kHz.
SCAN? 4-59 Returns Analyzer Scan Width setting kHz.
STATe b tor0 4-5% Enables/Disables Analyzer in other Operation Screens.
STORe n 1to@ 4-59 Stores current Spectrum Analyzer Trace/environment,
TOP? 4-59 Returns top of screen scale value in current units.
TRACE:
DATA n,offsef,v,....v 1to 9,0 to 396,00 to 255 4-80 HReplaces points in stored Trace starting at offset.
DATA? n,offset,points G to 9.0 to 399,1 to 400 4-60 Sends Trace data points directly to Host.
GET name.n array name, 0 to 9 4-60 Assigns values of Trace n te a declared array.
GET? n,offset ¢ to 9,0 to 399 4-60 Returns vertical point value of Trace,
MAXT? n,offset points 0 to 9,0 to 299,1 to 400 4-60 Returns x,y point position of maximum vertical value.
MIN? n,offset,points 0 to 8,0 to 396,1 to 400 4-81 Heturns x,y point position of minimum vertical value.
PUT name,n array name,1 to 9 4-81 Assigns values of an array to Trace n,
TRACK:
BWIDth 7 .3, 3, 30, 300 or 3000 4-61 Selects Tracking Generator bandwidth in kHz.
BWIDth? 4-81 Returns Tracking Generator bandwidth setting in kkz.
LEVel n -127.0t0 0.0 4-61 Sets Tracking Generator Level in dB.
LEVel? 4-61 HReturns Tracking Generator Level setting.
OUTput:

BUPlex 4-62 Selects DUPLEX QUT Connector as Track Gen Output.

TR 4-62 Selects T/R Connector as Tracking Generator Cutput.
OUTput? 4-62 Returns current Tracking Generator Cutput Connector.
HESolution: .

HIGH 4-62 Selects High Tracking Generator Resoclution.

LOwW 4-62 Soelects Low Tracking Generator Resolution.

MED 4-62 Selects Medium Tracking Generator Resolution.
AESoclution? 4-62 Returns Tracking Generator Resolution setting.
STATe b tor0 4-62 Enables/Disables Tracking Generator.

STATe? 4-62 Returns Tracking Generator State.
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STATus:OPERation: CONDition?

COMMAND RANGE PAGE DESCRIPTION
STATUS COMMANDS

STATus:
OPERation:
CONDition? 3-43 Returns Operation Status condition register value.
ENABle n 0 to 65535 3-43 Sels Operation Status enable register contents,
ENABle? 3-43 Returns Operation Status enable register ssetting.
EVENt? 3-43 Returns Operation Status event register value,
INSTRument:
CONDition? 3-44 Returns Operation Instrument condition register value.
ENABle n 0 to 65535 3-44 Sets Operation Instrument enable register contents.
ENABle? 3-44 Returns Operation Instrument enable register setting.
EVENt? 3-44 Returns Operation Instrument event register value.
QUEStionrable:
CONDition? 3-44 Returns Questionable Status condition register value,
ENABle n 0 to 65535 3-44 Sets Questionable Status enable register contents.
ENABle? 3-44 Returns Questionable Status enable register setting.
EVENt? 3-44 Returns Questionable Status event register value.
INSTRument:
CONDition? 3-44 Returns Instrument Status condition register value.
ENABle n 0 to 65536 3-44 Sets Instrument Status enable register contents.
ENABle? 3-44 Returns Instrument Status enable register setting.
EVENt? 3-44 Returns Instrument Status event register value.
ISUMmary:
CONDition? 3-45 Returns Instrument Summary Status condition
register value.
ENABle n 0 to 65535 3-45 Sets Instrument Summary Status enable register
contents.
ENABle? 3-45 Returns Instrument Summary Status enable register
setting.
EVENt? 3-45 Returns Instrument Summary Status event register
value,

STRING FUNCTION COMMARNDS

ASC(H) 3-17 Returns ASCH value of first character in string $.
CHR{n}) 3-16 Returns character equivalent of ASCH number n.
LEN{$) 3-17 Returns length of string $ in number of characters.
PIXLEN($) 3-17 Returns length of string $ in pixels.

STR(n} 3-17 Returns string equivalent of number n.
STRPOS(51,%2) 3-18 HReturns position of string $2 inside string $1.
TAB(n) 3-16 Returns blank string containing n number of spaces.
VAL($) 3-17 Returns numeric value represented by string $.
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SYSTem:COMMunicate:GPIB:ADDRess

COMMAND RANGE PAGE DESCRIPTION
SYSTEM COMMANDS
5YS8Tem:
COMMunicate:
GPIB!
ADDRess a 2 to 31 3-36 Sets 16008 GPIB address.
CONTroller 3-37 BSets 16008 as GPIB controller.
CMD "string” 3-38 Issues commands to subordinate test sets on GPIB,
DCL 3-38 Issues Device Clear message.
GET 3-38 lIssues Group Execute Trigger.
LONly 3-3% Sets 160083 to Listen Only mode.
SLAVe a € to 31 3-37 Sets address destination of pass through commands,
SPOLL? & ¢ to 31 3-38 Performs Serial Poll on device with selected address.
SRQ7? 3-38 Checks peripherat devices for Service Request.
TONty 3-39 BSets 16008 to Talk Only meode.
SERial:
BAUD n 300 to 38400 3-34 Sets baud rate.
BITS n 7or8 3-34 Sets number of data bits per word.
ECHOC b 1erd 3-34 Enables/Disables RCI echo.
PACE type XON or NONE 3-34 Sets software handshake mode,
PARity type NONE, ODD or EVEN 3-34 Sets parity check.
MARK or SPACE
SBifs n 1 or2 3-34  Sets number of stop bits per word.
DATE year,month,day 1992 to 9999, 1 to 12, 3-33 Sets date.
1 te 31
DATE"? 3-33 Returns date.
DEFaults 3-33 Restores Test Set to factory default state.
ERKHor? 3-33 Returns error number and message.
FREQuancy:
LOCK b 1orQ 3-35 Enables/Disables RF lock feature,
LOCK? 3-35 Returns RF lock feature state.
KEY n 3-32 Simulates pressing Front Panel Key with keycode n.
KEY? 3-32 Returns keycode of last key or simulated key pressed.
KEY:
DEFine n,sequence 3-32 Assigns command sequence to key with keycode n,
DElLete n 3-32 Deletes command assignment from key with keycode n.
KLOCK & 1or0 3-35 locks/Unlocks Front Panel Keyboard.
PLOT:
GPIB 3-33 Selects 160035 GPIB Connector for plotter sutput.
SERial 3-33 Selects 16008 RS-232 Connector for plotter output.
PTHRough:
GPIB [a},"string" ¢ to 31 3-38 Sends command string out 16808 GPIB Connector.
GPIBT [a] ¢ to 31 3-38 Waits to receive string at 16008 GPIB Connector.
SERial "string" 3-34 Sends command string out 16008 RS-232 Connector.
SERial? 3-34 Walits to receive siring at 16005 RS-232 Connector,
SERiak
KEY? 3-34 Waits to receive character at 16008 R8-232 Connector.
QUEue? 3-34 Returns non-zero value it data is in RS-232 queue.
SECurity:
STATe n ¢ to 255 3-35 Activates (1 to 255} or deactivates {0) system security.
STATe? 3-35 Returns system security setting.
TIME hour,minute, second G to 23, 0to 59, 0 to 59 3-33 Sets time.
TIME? 3-33 HRetlurns time.
WINDOW COMMANDS
cLs 3-54 Clears everything except active readings from
selected window.
SCREEN:USER 3-26 Clears everything from active window.
WCLOSE n 1to 16 3-87 Erases selected generated window(s} from CRT.
WINDOW? 3-88 Heturns number of currently selected window.
WMOVE x,y b to 633,0 to 349 3-89 Moves currently selected window to selected new top
left xy location.
WOPEN ¢,x1,¥1,x2,y2 0 to 15,0 to 639, 3-89 Creates windows.
0 to 349,0 to 639,
G to 349
WSEL n b G to 15,0 or 1 3.60 Selects and hides or shows window,
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6-1
6-1-1

Any RS-232 Terminal or PC with Terminal Emulation software can be used {o creaie and load
For the purpose of clarity and actual operation, the following procedures use
as the Terminal Emulation program.

CSA macros.
Procomm P!USTM

STEP

SECTION 6 - CREATING AND LOADING

SETUP

CSA SPECIFIC PROGRAMS

TERMINAL EMULATION PROGRAM SETUP

PROCEDURE

1.

2.

Enter Procomm Plus'™ from Host System terminal.

Set Line Settings as follows:

PARAMETER
Baud Rate
Parity

Data Bits
Stop Bits
Port

SETTING
300 to 38400
NONE

8

1

(Comm Connector on PC used for RS-232 to CSA}

Set Terminal Options as follows:

PARAMETER

Terminal emulation
Duplex

Soft flow cirl {(Xon/Xoff)
Hard Flow cirl (RTS/CTS)
Line wrap

Screen scroll

CR transiation

BS transiation

Break length {millisecs)
Enquiry (ENQ)

EGA/VGA true underline
Terminal width

ANS! 7 or 8 bit commands

SETTING
ANSI
FULL

ON
OFF
ON
ON
CR
NON-DESTRUCTIVE
N/A
N/A
N/A
80

8 Bit

Set ASCII! Protocol Optiens as foliows:

PARAMETER

Echo locally

Expand blank lines
Expand tabs

Character pacing (miliisec)
Line pacing (1/10 sec)
Pace character

Strip Bih bit

ASCIl!| download timeout
CR translation (upload)
LF translation (upload)
CR translation {download)
LF translation {(downlcad)

[

SETTING
NO
NO
NO

0

0

0

NO
N/A
NONE
STRIP
N/A
N/A
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6-1-2 CONNECTION AND FM/AM-1600CSA SETUP
STEP PROCEDURE

1. Connect Host System Comm Connector, selected in Line Settings, to RS-232 Connector on
FM/AM-16C0CSA rear panel, using standard 9-pin to 9-pin RS-232 cable.

2. Press DPLX Mode Key to access Duplex Operation Screen.

3. Press "Sp Tst" Soft Function Key F5 to access Dual Mode Cellular Main Menu.
4. Press "AUX2" Soft Function Key F5 to access Auxiliary Functions Menu (#2).
5. Press 5 DATA ENTRY Key to access External 1/O Parameters Screen.

6. Use FIELD SELECT Keys to select parameter. Use DATA SCROLL Spinner or DATA
SCROLL 7 and | Keys to edit parameter. Set parameters as follows:

PARAMETER SETTING
RS-232 BAUDRATE (same as Host System Line Settings Baud rate)
RS-232 PARITY NONE
RS-232 BIT LENGTH _ 8
RS5-232 STOP BITS 1
RS-232 PACE XON

7. Verify link: press Enter key on Host System terminal keyboard and verify question mark
appears on Host System monitor.

6-2 WRITING PROGRAMS
STEP PROCEDURE

1. Write TMAC programs using text editor. Refer to examples in 6-2 and 6-5.
2. Save as text file (program file).

3. Upload program file according to 6-3-1,
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M

ACRO NAME: minit1
SYNTAX: minitl

PURPOSE: Perform a Mobile Station coriginated call.

MACRO: {The following example uses the predefined constants F1 and F6 [see

Appendix Al.)

*dme "minitl",begin
g

va
va
do

r done={
r key code

cssisetup
css:chan 334
cgg:rflvl -60
cssistart
user
ess:call:type O
host ":keypad:soft"
color 1,15
keypad:label 1,"START"
keypad:label 6, "Ret"
color 1,11
center "Mobile Init Call™,0,5,640
do
kaey code=val (host? "syst:key?")
until (key code=F6}) or (key code=Fl)
if key code=6
done=1
else
keypad:label 1,""
keypad:label 1,"STOP"
keypad:label 6,""
css:call:proc:imeobinit
center "Place (Call",0,35,640
do
key code=val (host? “"syst:key?")

until (key code=Fl} or css:recc:istatus?

erase:text 0,35,640
center "Assign Channel™, 0,35, 640
if{key code!=Fl)
css:call:proc:assign
do
key_ code=val (host? "syst:key?)

until (key code=F1l} or (meas:sat? > 5960}

if(key_code!=F1}
erase:text 0,35,640

center "Call Successfull™ 0,35,640

endif
endif
while key_codel=F1
key code=val (host? "syst:key?")
wend
endif

unt il done
end

// Waits for valid key.

// Erases F1l label.

// Erases F& label.

// Waits for somewhat valid SAT.
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6-3 LOADING

6-3-1 UPLOAD
STEP PROCEDURE

1. Enter Procomm Plus'™ from Host System terminal.
2. Press PgUp key on Host System terminal and select ASCII Upload Protocol.
3. Type in program file name (from 8-2) and press Enter key.

4. If failure occurs:

@® Utilize Procomm Plus'™ Log function to create separate text file (log file) of Upload
function {program file with error messages).

® Repeat Steps 1 through 3.
View log file and correct errors in original program file.
® Repeat Steps 1 through 3.

6-3-2 STORING IN FLASH MEMORY

Use MMEMory:STORe:MACRo "m","f" command to store uploaded program file from 6-3-1 in
Flash Memory. (The MMEMory:STORe:MACRo command also stores all currently loaded
macros into Flash Memory.) Set m to name of designated macro to run from Front Panel,
contained in uploaded program file. Set fto desired JBox Flash File. {fis the name to appear
in the JBox Flash File Directory.) Refer to 7-13 for more information on Flash Memory

commands,

Examples: mmem:store:macro "minitl™,"minitl® // Stores file, written in 6-2 and
// and uplocaded in 6-3-1, in Flash
// Memory.

mmem: store:macro "sense main',"s test”

// 8tores file from 6-6 in Flash
// Memorxry.
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6-4 FRONT PANEL OPERATION
STEP PROCEDURE

1. Press DPLX MODE Key to display Dupiex Operation Screen.
2. Press "Sp Tst” Soft Function Key F5 to display Dual Mode Cellular Menu.
3. Press "AUX2" Soft Function Key F5 to display Auxiliary Functions Menu.

4. Press 6 DATA ENTRY Key to display JBox Flash Files directory.

JBOX FLASH FILES
Bytes Used: 37376 Bytes Free: 2585064
NAME TYPE SIZE
5 TEST MACRo 9461 Lo
MINIT1 MAGRo 6822

_EXEC ¥ Delete § It B Pack.

Figure 6-1 JBox Flash Files Directory

5. Use T and 4 FIELD SELECT Keys to select desired macro file (indicated by arrow).

6. Press "EXEC" Soit Function Key F1 to execute macro.

9117129
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6-6 MACRO EXAMPLES

FILE NAME: stest.mac
PURPOSE: Demonsirate several capabilities of FM/AM-1600CSA TMAC inciuding:
FM/AM-1600CSA TMAC Graphics
Cell Site Simulation
Using multiple macros

Storing macros in Flash Memory

® & 2 @ &

Running a TMAC program from the Front Panel.
® Using FM/AM-18008 TMAC commands through the HOST command.

FILE: (The following example uses the predefined constants F1 and F$ [see
Appendix Al.)

var key_ code // Declares a global variable.
/" MACRO: delayl

SYNTAX: delaytl n
{(n=delay time in ms.)

PURPOSE: Provide a delay if the F1 Soft Function Key is not pressed. */

*dmc "delayvl",begin
if {(key code!=Fl})

delavy 51
endif
end
I MACRO: focc_setup

SYNTAX: focc_setup

PURPOSE: Set up the System Parameter Overhead message sent on the Forward
Control Channetl. */

*dme "focc setup',begin

css:setup // Sets CSA for Cell Site Simulation.
css:chan 333 // Sets Forward Control Channel to 333 (879.9% MHz) .
css:rflvl —-60.0 // Sets output RF Level to -60.0 dBm.
cas:foceipei 1 // Bets Protocel Capability Indicator.
css:focecircf O // Sets Read Control Filler bhit.
css:foca:rsid 0 // Sets System Identification Number.
css:ifocoin 1 // Sets Number of Paging Channels.
cass:focc:cmax 1 // Sets Number of Access Channels.
css:focciauth © // Bets authentication bit.

cssistart

end
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/" MACRO: call_setup
SYNTAX: call_setup

PURPOSE: Set up parameters used in making a digital call to the Mobile Station
(celiular phone). ™/

*dme "call setup”,begin

css:call:type 1 // Sets call type to digital.

css:call:chan 10 // Sets Mobile Digital Traffic Channel
// assignment.

cssicall:dmac 5 // Sets Digital Mode Attenuation Code.

css:call:slot 2 // 8ets to Timeslot 2.

css:call:pm 9 // Sets Privacy Mode bit.

css:call:mem O // Sets Message Encryption Mode to 0.

cas:call:ef O // Sets Extended Protocol Forware Channel
// Indicator.

css:fdte:enableisignal 1 // Enables Signal field.

css:fdtcisignal:pitch 0O;cadence 1 // Sets pitch and pattern cf Alert tone.

css:fdtcrenable:calling:inum 1 // Enables Calling Paxty Number field.

cas:fdbcrcalling:type O // Sets Calling Party Type.

css:fdtce:calling:plan O;pi O0;8i O // Sets Calling Party Numbering PFlan

// Identification, Presentation Indicator
// and Screening Indicator.

// Disables Digital Mobile Attenuation
// Code, Discontinuous Transmission bit
// and Delay Interval. Enables Time

// Alignment field.

css:fdtc:ta 2 // Sets Time Alignment to 2.
end
/* MACRO: registration

SYNTAX: registration
PURPOSE: Force Mobile Station to register. */

*dme "registration”,begin
center "Registering Mobile",0,3%,640
call setup
do
css:icall:procireqg
delayl 1000
key_code=val (host? "ayst:ikey?")
until (key code=Fl) or css:recc:status?

print "MIN of mobile is ¥,reccimin? // Prints information out CSA RS-232
print "ESN of mobile is "%h,recc:iesn? // Connector.
and
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™ MACRO: pagel
SYNTAX: pagel
PURPOSE: Page Mobile Station until Page Response is received. */

*dmec "pagel®,begin
erase:text 0,35,640
center "Paging Mobile"™,0,35,640
css:call:proc:page
do

delayl 1000

key code=val{host? "syst:key?")
until (key_code=Fl) or css:recc:status?
erase:text 0,35,640
center "Page Response Received®™,0,35,640
end

/" MACRO: assign
SYNTAX: assign
PURPOSE: Assign Mobile Station to a digital voice channel. */

*dme "assign®,begin

¢css:call:proc:assign

delayl 1000 // Waits for channel change.
erase;text 0,35,640

center "Digital Voice Channel Assigned®,9,35, 640

end

/~ MACRO: pilc
SYNTAX: plc

PURPOSE: Send Physical Layer Control message to the Mobile Station until a Physical
Layer Control Ack message is received. */

*dme "plc”,begin
do
css:fdte: facch:plc
delayl 500
key code=val (host? "ayst:key?")
unt il ({key code=F1l) or (rdtc:facch:msg? = "PLC ACK"}}
erase:text 0,35,640
center "Physical Layer Control™,(,35,640
end
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/™ MACROQO: alert
SYNTAX: alert

PURPOSE: Send Alert message to Mobile Station until Alert with Info Ack is received.

Wait until Connect message is received. */

*dme "alert®,begin
do
css:fdte:facchralert
delayl 560
key code=val (host? "gyst:ikey?")
until {{key_codewFl) oxr {(rdtc:facchiamt? = PALERT™))
erase:text 0,35, 640
center "Answer Phone",(,35,640

while ! (key code=Fl) and (rdtc:facch:msg? != "CONNECT")
key code=val (host? "syst:key?")
wend

erase:text 0,35,640
center "Connect",0,35,640
end
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/ MACRO: sense
SYNTAX: sense

PURPOSE: Vary the output RF Level of the FM/AM-1600CSA until the Mobile Station
{phone) reports a BER of 2% to 4%. */

*dme "sense®,begin

var timeout,ber

i=0

3=0

erage:text 0,35,640

center "Finding Sensitivity ¢of Mcobile®,0,35,640

do
¢ss:fdte:facch:meas // Sends Meazsurement Order until
delayl 400 // Measurement Order Ack message is
key code=val{host? "syst:key?") // received.

until (key_ code=F1} ox (rdtec:facchimsg?="MEAS ACK")

gss:rflvl -~80 // Starts with RFP Level set at -390 dBm.

delayl 3000

do

timeout=25

cgs:rflvl -90 -~ i

erase:text 0,140,640

xyprint 40,140, "RFLVL: ",%d4,-90 - i

while {((rdtc:sacch:msg? != "CHAN QUALL™) and {-—timeocut))
delayl 100
wend

ber=rdtc:sacch:ber?
erase:text 0,160,640

xyprint 490,160,"BER: ",%d,ber

if ber=0 // BER < 0.01%
i=i+2

elif ber=1 // 0.01 < BER < 0.1
i=3i+1

elif ber=2 // 0.1 < BER < 0.5
imi4, 2

elif ber=3 // 0.5 < BER < 1.0
i=id4 1

elif ber=4 // 1.0 < BER < 2.0
i=i4.1

elif ber=5 // 2.0 < BER < 4.0
j=3+1

elif ber=6 // 4.0 < BER < 8.0
R A |

else // BER > 8.0
i=j-.2

endif

key code=val{host? "syst:key?")

until 3=6 or !{timeout} or key_code=F1 // Goes on when BER=5 is found 6 times.

(The sense macro continues on the next page.)
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if key_code !'= Fl
print "Sensitivity of Mobile is ",%4d,-90-1

print ¥

i)

erase:text 0,35,6040
"Test Done, Press End or 8TOP",0,35,640
while (key code != Fl1} and (rdtc:facch:msg?
key code=val (host? "systikey?")
delavl 100

center

wend

erase:text 0,35,640

center
endif
cssistop
delay 500
end

"Test Completed",0,35,6490

// Checks for STOP.

/7 Prints information out CSA

// RE-232 Connector.

"RELEASE™T)
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f*

*dme "sense_main”,begin

var

do
fo
us
ho
co

MACRO:

sense_main

SYNTAX: sense_main

PURPOSE: Provide the main calling routine for the sensitivity test. */

done=0

cc_setup
er

st ":keypad:soft?

loxr 31,15

keypad:label 1, "START"

keypad:label 6,"Ret"”

color 1,11

center

do
key code=val (host?

until

if key code=F6
done=1

else

an
unt i
end
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keypad: label
keypad:label
keypad:label
registration

if(key_code
pagel
endif
if(key code
assign
endif
if(key code
plc
endif
if({key_code
alert
endif
if(key code

delay 3000

endif

if(key code
sense

endif

dif

1l done

!

!

!

1,

{key code=F6)}

"o

o

"Sensitivity Test?,0,5,640

"systikey?")

1, "STOP™

6,

AL

F1)

FL)

1)

F1)

1)

Fl)

{key code=F1)

/l/

’r

/A

//

Waits for valid key.
Goes to end if Ret key is pressed.
Erases ¥l label.

Erases F6 label.



SECTION 7 - CSA SPECIFIC TM
COMMANDS

This Section lists the FM/AM-1600CSA specific commands by Operation Mode. Commands are
used remotely (Section 2) through GPIB (if option is installed) or RS-232, or as part of a TMAC
program downloaded to the FM/AM-1600CSA. There are nine major modes of operation:

7-1 GENERAL

FOCC Forward Control Channel Monitor

FVC Forward Voice Channe! Monitor

FDTC Forward Digitai Traffic Channel Monitor
RECC Reverse Control Channei Monitor

RvVC Reverse Voice Channel Monitor

RDTC Reverse Digital Traftic Channel Monitor
C8Ss GCell Site Simulation

BER Bit Error Rate for RDTC

MODACC Modulation Accuracy for FDTC

The short forms of commands are shown in uppercase letters and the long forms are finished in
lower case. When entering commands, it is not necessary to use a particular ietier case. The

TMAC compiler/interpreter is not case sensitive. Commands in each subsection are presented

in logical operating order. Values are in decimal unless specified otherwise.

For remote operation, activate one of the 160085 operation modes and do not run Sp Tst. Refer
to Section 6 for creating and downloading programs. Refer to Section 9 for programming
examples.

Monitor commands, used to monitor forward channels from a Cell Site (Base Station) or reverse
channels from a Mobile Phone (Station), implement the same functions available in the screens
entered under Cell Site Data Monitor. €©5%: commands, used to simulate a Cell Site, implement
many of the same functions available in the screens entered under Cell Site Simulation.
CSS:CALL:PROCess: commands add more flexibility than the front panel when setting up
remote call processing. BER: commands implement the same functions availablie in the Base
Station Digital Traffic BER screen. MODace: commands implement the same functions
available in the Moduilation Accuracy screen.

7-2 HOST COMMANDS

HOST commands allow execution of 16008S specific commands and generai commands limited
to 160085 remote operation, when operating as the FM/AM-1600CSA.

HOST “string”
Issues commands, as strings, to the host FM/AM-1600S.

Example: HOST "SETUP:DUPL" // Passes the SETUP:DUPL command to the 1600S.
// 16008 configures Test Set routing and displays
// screen for Duplex Operation,

HOST? "string?"”
Issues queries, as strings, to the host FM/AM-18008.

Example: HOST? "MEAS:POW?" // Passes the MBEAS:POW? query to the 16008,
// 16008 returns & power meter reading (if
// configured to take power meter readings).



7-3 FORWARD CONTROL CHANNEL (FOCC) MONITOR COMMANDS

7-3-1 FORWARD CONTROL CHANNEL CONTROL
FOCT:

SETup

Sels up the FM/AM-1600CSA as when eniering the Forward Control Channel screen.
{Screen is not displayed.) The FM/AM-18008 is forced into Duplex Mode through selection
of Duplex screen. The Antenna is selected as the input source.

CHANRel n
Seiects Forward Control Channe!l to monitor. Range of nis 1 to 1023 (800 to 890 not used).

STARL
Starts decoding Forward Gontrol Channel data. (Data returned by query. Refer to 7-3-2.)

STOP
Stops decoding Forward Conirol Channel data.

REMote:

STARt

Stops decoding and redirects the received Forward Control Channel data (10 kbit) as
ASCIHt characters out the RS-232 Connecior. Each character represents cne nibble

{4 bits) of data. (Set Baud Rate to 38400 prior to command execution to allow RS8-232 to
keep up with data received.)

STOP
Stops redirection of Forward Control Channel data out the R8-232 Connector.

WORD:

A
Selects Stream A to decode,

B
Selecis Stream B to decode,

BOTH
Selects Streams A and B to decode. Responses come randomly from either Stream A or
B, uniess the FOCC:STREAM command is used.

STREAM:

A
Used prior to a decode data query, to select data from Stream A when both streams are
being decoded (FOCC:WORD:BOTH).

B
Used prior to a decode data query, to select data from Stream B when both streams are
being decoded (FOCC:WORD:BOTH]).

CAPTusre?

Used with Capture commands to test if a specific message (ORDER]} and/or communication
to specific Mobile Station {MIN} has occurred (returns 1). Returns 0 otherwise.
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FOCC:
CAPTure:

CLEAR
Restarts Capture Function {same as RECAP frem front panel}.

SElLect:

BOTH
Sets Capture Mode to BOTH (MIN and ORDER) to capture a specific message from
comemunication with specific Mobile Station.

MIN
Sets Capture Mode to MIN to capiure communication with specific Mobile Station.

NONE
Sets Capture Mode 1o NONE.

ORDER
Sets Capture Mode to ORDER to capture a specific message.

MODE?
Returns current Capture Mode setting (0 for NONE, 1 for ORDER, 2 for MIN or 3 for
BOTH [MIN and ORDER]).

Messages (Orders) for capture {used when FOCC:CAPTure:SELect: command is sef to ORDER
or BOTH):

FOCC:

CAPTure:

A _ALERT
Selects Abbreviated Alert message as order for Capiure.

AUDIT
Selects Audit message as order for Capture.

AUT_REG
Selects Autonomous Registration Confirmation message as order for Capture.

BSCHALCON
Selects Base Station Challenge Confirmation Message as order for Capture.

DIR_RTRY
Selects Directed-Retry message as order for Capture.

INTRCPT
Selects Intercept message as order for Capture.

LC
Selects Local Control message as order for Capture.

MSG_WTG
Selects Message Waiting message as order for Capture.
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FGCC:

CAPTure:

N_AUT REG
Selects Non-autonomous Registration Confirmation message as order for Capture.

PAGE
Selects Page as order for Capture.

RElLease
Selects Helease message as order for Capture.

HREORDER
Selects Reorder message as order for Capture.

SLOT_1
Selects Slot 1 Handoff message as order for Capture,

SLOT_2 _
Selects Slot 2 Handolf message as order for Capture.

SLOT_3
Seilects Slot 3 Handoff message as order for Capture.

S8 UPdate
Selects Shared Secret Data Update as order for Capture.

UOHAL
Selects Unigue Challenge message as order for Capture.

VO _DES
Setects Voice Channetl Designation message as order for Caplure.

ORDer?
Returns name (string) of order currently selected for Capture.

Communication o specitfic Mobile Station for capture {used when FOCC:CAPTure:SELect:
command is set to MIN or BOTH):

FOCC:

7-4

CAPTure:

MEM "n”
Selects Mobile identification Number to Capture. The Maobile ldentification Number {n) is
eniered as a string, with quotation marks. Wild cards are indicated using a tilde (~).

Examples: FOCC:CAPTure :MIN "316/522-4981"
FOCC:CAPTUre :MIN "~ ~ ~/522-~0~1"

MIN?
Returns MIN currently selected for Capture.



7-3-2 FORWARD CONTROL CHANNEL DECODE DATA

The FOCC decode data queries return the specific monitored data items. If the specitic data
item is not available or has already been read, the query returns -1. Prior to initiating FOCC
decode data queries, set FM/AM-1600CSA to FOCC initial setup (FOCC:SET) and start decoding
(FOCC:STAR). If the queries are used as part of a TMAC Program, a TPAUSE command in
conjunction with the queries may be needed to allow the data processing to take place. Hefer
to 8-2-1.

FCCC:

ACT?
Returns Global Action field value {(four bit value).

AUTH?
Returns Authentication {one bit value).

AUTHBS?
Returns AUTHRBS (18 bit value).

Bidle?
Returns Busy-idle bit. Busy-ldie bit, multiplexed in with FOCC data, is 0 if Reverse Control
Channetl is busy or 1 if Reverse Contro! Channel is idie.

BIS?

Returns Busy-idie Status bit from the Access Type Parameters Giobal Action message.
(Busy-ldle Status bit is 0 if monitoring the Busy-idle bit is not required by the Mobiie
Station, otherwise 1.)

CHAN?
Returns Channel Number field indicating designated RF channel {1 to 1023).

CHANPOS17?
Returns Channel Position 1 {seven bit value).

CHANPOS2?
Returns Channel Position 2 (seven bit value).

CHANPOS3?
Returns Channel Position 3 {seven bit value}.

CHANPODS4?
Returns Channel Position 4 {seven bit value}.

CHANPOSS5?
Returns Channel Position 5 (seven bit value).

CHANPOSS?
Returns Channel Position 6 {seven bit value).

CMAC?
Returns Control Mobile Attenuation Code (three bit vailue).

CMAX 17
Returns number of Access Channels minus one.
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FOCC:

CPA%?
Returns Combined Paging/Access (one bit value).

DeC?
Returns Digital Color Code {two bit value).

DMAC?
Returns Digital Mobile Attenuation Code {four bit value).

DTX?
Returns Discontinuous Transmission (one bit value).

DVCC?
Returns Digital Verification Color Code (eight bit value).

E?
Returns Extended Address (one bit value).

EF?
Returns Extended Protocol Forward Channel Indicator (one bit value).

END?
Returns End Indication (one bit value).

EP?
Returns Extended Protocol (one bit value).

LOC CONTRL?

7-6

Feturns Local Control message (16 bit value).

LOCAID?
Returns Location Area ldentity {12 bit value).

LOCAL_MT?
Returns Local Control (Local Control message)/Message Type field {five bit value).

LREG?
Returns Location Registration {one bit value).

MBUSY:

OTH?
Returns Maximum Number of Busy Occurrences Allowed for Other Accesses (four bit
value).

PGR?
Returns Maximum Number of Busy Occurrences Allowed for Page Responses {four bit
value).

MEM?
Returns Message Encryption Mode {(one bit value).



FCCC:

MIN?
Returns Mobile ldentification Number (string).

MSZTR:

OTH?
Returns Maximum Number of Seizure Attempts Allowed for Other Accesses (four bit
value).

PGR?
Returns Maximum Number of Seizure Attempts Allowed for Page Responses (four bit
value}.

N 12

Returns number of Paging Channels minus one, to be scanned by the Mobile Station (five bit
value).

NAWC?
Returns Number of Additional Words Coming (four bit value).

NEWACC?
Returns New Access Channel Starting Point (11 bit value).

oLC?
Returns Overioad Control Class (15 bit value).

ORDER?
Returns name (string) of received order.

ORDERCD?
Returns Order Code (five bit value}.

ORDQ?
Returns Order Qualifier (three bit value).

PCi?
Returns Protocol Capability Indicator (one bit value).

PDREG?
Returns Power Down Registration {one bit value).

PM?
Returns Privacy Mode (one bit value).

PUREG?
Returns Power Up Registration (one bit value).

RANDSSD_17?
Returns value of 24 most significant bits of RANDSSD (24 bit value).

RANDSSD_27
Returns value of bits 8 through 31 of RANDSSD (24 bit value).
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FOCC:

7-8

RANDSSD_37
Reiurns value of eight least significant bits of RANDSSD {eight bit value).

RANDU?
Returns RANDU received in the Unique Challenge message (24 bit value).

RAND1_A?7
Returns value of 16 most significant bits of RAND (16 bit value).

RANDi1_B?
Returns value of 16 least significant bits of RAND (16 bit value).

RCF?
Returns Read Control-Filler (one bit value).

REGH?
Returns Registration for Home Mobile Stations (one bit value).

REGID?
Returns Registration Identification (20 bit value).

REGINCR?
Returns Registration Increment field (12 bit value).

REGR?
Returns Registration for Roaming Mobile Stations {one bit value).

s?
Returns Serial Number {one bit value).

SCC?
Returns Supervisory Audio Tone Color Code (iwo bit value).

SDCC17?
Returns Supplementary Digital Color Code 1 {iwo bit value}.

s§DCC2?
Returns Supplementary Digital Color Code 2 (two bit value).

SIb?
Returns System [dentitication Number {14 bit value).

VMAC?
Returns Voice Mobile Attenuation Code (three bit value).

WFOM?
Returns Wait For Overhead Message (one bit value).



7-3-3 FORWARD CONTROL CHANNEL RAW DATA
The FM/AM-1600CSA contains a 100 word data buffer to capture raw data (undecoded bit
streams) received on the Forward Control Channel. Prior to initiating FOCGC raw data queries,

set the FM/AM-1600CSA to initial FOCC setup (FOCC:SET) and select the RF Channel
(FOCC:CHAN n). Refer to 8-2-2.

FOCC:
RAW:
WORD:

A
Selects raw data from Stream A to monitor.

B
Selects raw data from Stream B to monitor,

BOTH
Selects raw data from Streams A and B, randomly, to monitor.

Messages {(Orders) for raw data capture:
FOCC:
RAW:
CAPTure:

NONE
Sets Capture Mode to NONE.

A_ALERT
Seiects Abbreviated Alert Message as order for Capture.

AUDIT
Selects Audit Message as order for Capture.

AUT_REG
Selects Autonomous Registration Confirmation message as order for Capture.

BSCHALCON
Selects Base Station Challenge Confirmation Message as order for Capture.

DIR_RTRY
Selects Directed-Retry message as order for Capture.

INTRCPT
Seiects Intercept message as order for Capture.

LC
Selects Local Control Message as order for Capture.
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FOCC:

RAW:

CAPTure:
MSG_WTG
Selects Message Waiting message as order for Capture.
N_AUT_REG
Selects Non-autonomous Registration Confirmation message as order for Capture.
PAGE
Selects Page as order for Capture.
RElLease
Selects Release message as order for Capture.
RECORDER
Selects Réorder message as order for Capture.
SLOT_1
Selects Slot 1 Handoff message as order for Capture.
SLOT_2
Selects Siot 2 Handoff message as order for Capture.
SLOT_3
Selects Siot 3 Handoff message as order for Capture.
SS5D_UPdate
Selects Shared Secret Data Update as order for Capture.
UCHAL
Selects Unique Challenge message as order for Capture.
VvC_DES
Selects Voice Channel Designation message as order for Capture.
ORDer?
Returns name (string) of order currently selected for Capture.
iNDex?
Returns position (0 to 99) of Captured Order in the 100 word data buffer.

TRiGger n
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Selects position of Captured Order in the 100 word data buffer. Range of nis 0 1o 4.

STARt
Starts raw data Capture.

STOP
Stops raw data Capture.



FOCC:

RAW:
CAPTure? _
Returns 1 if Capture condition has occurred; 0 otherwise.
FULL?
Returns 1 if 100 word data buffer is full; 0 otherwise.
A:
CHECK? n
Returns CRC Check result for selected data word from Stream A (0 [good], 1 [bad]).
Range of nis 0 to 99.
BATA? n
Returns seiected raw data word from Stream A. Range of nis 0 to 99.
PARITY? n
Returns Parity for seiected data word from Stream A. Range of nis 0 to 89.
B
CHECK? n
Returns CRC Check result for selected data word from Stream B {0 [good], 1 [bad]).
Range of nis 0 to 99.
BDATA? n
Returns Raw Data word from Stream B. Range of nis 0 to 99,
PARITY n
Returns Parity for selected data word from Stream B. Range of nis 0 to 99.
B_1?n

Returns Busy-idle bit for selected data word. Range of nis 0 to 99.

T8% n
Returns Time Stamp in ms of selecied data word. Range of nis 0 to 99.
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ADDENDUM TO SECTION 7-3

7-3A FOCC

FOCC:
CONFigure:

USER
[FOCC:CONGigure:USER]

This command is identical to the FOCC:SETup command except that it selects the USER
screen.

NONE
[FOCC:CONGigure:NONE]

This command is also identical to the FOCC:SETup command except that it does not
select a screen.

PVi?
[Focc:PVI?]

Returns curreni state of Protocol Version Indicater (1 bit value).

ORDER?
{FOCC:ORDER?]

Add the following orders:

G3FAX WTG SMS8 WTG

G3 PAGE ASYNC PAGE

MSG WTG ANA VC DES
7-11A
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7-4 FORWARD VOICE CHANNEL (FVC) MONITOR COMMANDS

7-4-1 FORWARD VOICE CHANNEL CONTROL
FVC:

SETup
Sets up the FM/AM-1600CSA as when entering the Forward Voice Channel screen. (Screen
is not displayed.)

STARt
Starts decoding Forward Voice Channel data. (Data returned by query. Refer {o 7-4-2.)

STOP
Stops decoding Forward Voice Channel data.

CHANnRel n
Selects Forward Voice Channel to monitor. Range of nis 1 to 1023 (800 to 900 not used).

sCC n

Specifies the SCC by providing the SAT frequency in Hz (n)} corresponding to the SAT Color
Code (SCC). Range of nis 5955 to 6044. The FVC dacode task only decodes messages
having a specified SCC. Sending the command as FYC:85CC :MEAS:8AT? insures the SCC
matches the SAT frequency ¢n the channel being monitored. The :MEAS:SAT? query
returns the SAT frequency in Hz and the FVC:SCC sets up the SCC match as follows:

SAT Frequency SCC
5955-5984 Hz 0 {00}
5885-6014 Hz 1 {01)
6015-60644 Hz 2 (10)

Using the command in this way insures only messages on the selected channel, and not an
adjacent channel, are decoded.

7-4-2 FORWARD VOICE CHANNEL DECODE DATA

The FVC Decode Data queries return the last value decoded or a -1, if value has not been
decoded since the last time requested. Prior to initiating FVC decode data queries, set
FM/AM-1600CSA to FVC initial setup (FVC:SET) and start decoding daia (FVC:8STAR). If
queries are used as part of a TMAC Program, a TRPAUSE command in conjunction with the
queries may be needed to aliow the background decoding task time to run. Refer to §-3-1.

FV(C:

AUTHBS?
Returns Output Response of Base Station Authentication Algorithm (18 bit value).

CHAN?
Returns Channel Number field indicating designated RF channel (1 to 1023).

CHAR1?
Returns first Characters in Called Party Number message (Flash with tnformation} or Calling
Party Number message (Alert with Information or Flash with Information) (up to 16 digits).

CHAR2?
Returns last Characters in Called Party Number message (Flash with information) or Calling
Party Nunmtber message (Alert with Information or Flash with Information) {up to 16 digits).
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FVC:

CPN_RL?
Returns Calling Party Number Remaining Length (six bit value).

DMAC?
Returns Digital Mobile Attenuation Code (four bit value).

pDvCC?
Returns Digital Verification Color Code (eight bit value).

EF?
Returns Extended Protocol Forward Channel indicator (one bit value}.

LOCAL_MT? ‘
Returns Local Control {Local Control message)/Message Type field (five bit value).

MEM?
Returns Message Encryption Mode (one bit value).

ORDER?
Returns name (string) of received Order.

ORDERCD?
Returns Order Code (five bit value).

ORDQ?
Returns Order Qualifier {three bit value).

PI?
Returns Calling Party Number Presentation Indicator (two bit value).

PM?
Returns Privacy Mode (one bit value).

PSCC?
Returns Present SAT Color Code (iwo bit value).

PWRL?
Returns Power Level requested of Mobile Station in Power Level message (same as ORDQ).

RANDSSD1?
Returns value of 24 most significant bits of RANDSSD {24 bit value).

RANDSSD2?
Returns value of biis 8 through 31 of RANDSSD (24 bit value).

RANDSSD3?
Returns eight least significant bits of RANDSSD (eight bit value}.

RANDU?
Returns RANDU received in the Unique Challenge message (24 bit value).

RL_W?
Returns Remaining Length in Words (five bit value).



FVC:

sB1?
Returns Shortened Burst Indicator (two bit value).

sCcC?
Returns Supervisory Audio Tone Color Code (two bit value).

81?7

Returns Calling Party Screening Indicator (iwo bit value).

SiGnal?
Returns Signal field (eight bit value).

TA?
Returns Time Alignment offset (five bit value).

VMAC?
Returns Voice Mobile Attenuation Code (three bit value).

7-4-3

FORWARD VOICE CHANNEL RAW DATA

The FM/AM-1600CSA contains a variable capacity data buffer to capture raw data (undecoded
bit stream) received on the Forward Voice Channel. Prior to initiating FVC raw data commands,
set the FOCC Capture Mode to NONE (FOCC:CAPT:SEL:NONE) and set FM/AM-1600CSA to
initial FVC setup (FVC:SET). Obtain new data information by setting n from 0 to current
FVC:RAW:DEPTH setting minus one, when using raw data information queries. Refer to 9-3-2.

FVC:

RAW:

7-14

DEPTH n
Selects size of data buffer in data words. Range of nis 1 to 100 data words.

STARt
Starts receiving raw data into data buffer.

STOP
Stops receiving raw data into data buffer.

COUNT?
Returns number of data words received (increments with each new data word). Used to
know when to query for new data information.

DATA? n
Returns selected raw data word (28 bits). Range of nis 0 to 99.

PARITY? n
Returns Parity for selected data word (12 bits). Range of nis 0 to 99.

CHECK? n
Returns CRC Check result for selected data word (0 [good], 1 [bad]). Range of nis 0 to 99.

T€? n
Returns Time Stamp of selected data word in seconds from 0 data word. Range of nis O
to 89.



ADDENDUM TO SECTION 7-4
7-4A FVC
FVC:

CONFigure:

USER
[FYC:CONFigure:USER]

This command is identical to the FYC:SETup command except that it selects the USER

screen.

NONE
[FVC:CONFigure:NONE]

This command is also identical to the FVYC:SETup command except that it does not select

a screen.

PVI?
[FVC:PVI?]

Returns current state of Protocol Version Indicator (1 bit value).

HYPERband?
[FVC:HYPERband?)

Returns current value of Hyperband (2 bit value).

CRDER?
[FVC:ORDER?}

Add the foilowing orders:

G3FAX WTG SMS WTG
G3 PAGE ASYNC PAGE
MSG WTG RELEASE W/INFO

7-14A/7-148B Blank
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7-5 FORWARD DIGITAL TRAFFIC CHANNEL (FOTC) MONITOR COMMANDS

7-5-1  FORWARD DIGITAL TRAFFIC CHANNEL CONTROL
FDTC:

SETup
Sets up the FM/AM-1600CSA as when entering the Forward Digital Traffic Channel screen.
{Screen is not displayed.)

STARt
Starts decoding Forward Digital Traffic Channel data. (Daia returned by query. Refer to
7-5-2.)

STOP
Stops decoding Forward Digital Traftic Channel data.

CHANnRel n
Selects Forward Digital Traffic Channe! to moniter. Range of nis 1 to 1023. {800 to 900
not used.)

SLOT n
Selects Digital Traffic Channel Timesiot. Range of nis 1 to 3.

DVCC?
Returns Digital Veritication Color Code.

RO?
Returns VSELP frame energy value (0 to 31).

7-5-2 FORWARD DIGITAL TRAFFIC CHANNEL DECODE DATA

FDTC:FACCH: queries pertain to the blank and burst Fast Associated Control Channel
{(FACCH). FOTC:SACCH: queries perfain to the continuous Slow Associated Control Channel
{SACCH).

FDTC:
FACCH:

MSGtype?

Returns Message Type (string):
ALERT HANDOFF RELEASE
AUDIT LC SBDA
BS ACK MAINT SCDA
FILL OCT MEAS S MEAS
FLASH PLC SR
FLASH ACK PU

AMT?

Returns Acknowledge Message Type (string).

AUTHBS?
Returns AUTHBS (18 bit value).



FDTC:
FACCH:
CALLING:

NUM?
Returns number of the calling party (string).

P17
Returns Calling Party Presentation indicator (two bit value).

PLANIA?
Returns Calling Party Numbering Plan identification {four bit value).

Si?
Returns Calling Party Screening Indicator (two bit value).

SPare?
Returns value of Calling Party Number spare bits (five bit value).

TYpe?
Returns Calling Party Number Type (three bit vailue).

CNPC?
Returns the Calling Number Presentation Code (four bit valuse)}.

DIC?
Returns Delay Interval Compensation (one bit value),

DiGiis? n
Returns the 11 digits {string) of the selected digit set. Setting for nis 0 (DIGITS1), 1
{(DIGITS2) or 2 {DIGITS3).

DMAC?
Returns Digital Mobile Attenuation Code (four bit value).

DTX?
Returns Discontinuous Transmission {one bit value).

HDVCC?
Returns Handoff Digital Verification Color Code {eight bit value).

LC?
Returns Local Control {five bit vaiue).

LpP?
Returns Last Decoded Parameter (four bit value).

MEM?
Returns Message Encryption Mode {one bit value).

NOMW?
Returns Number of Messages Waiting {six bit value}.



FOTC:

FACCH:

NV? n
Returns Number of Vaiues (six bit value} for selected optfional information element.
Range of nis 0 (1st efement) to 5 {(6th element}.

PD?
Returns Protocol Discriminator {(two bit value).

PT? n
Returns Parameter Type (four bit value) for selected optional information element.
Range of nis 0 (1st element) to 5 (6th element).

RANDSSD1?
Returns value of 24 most significant bits of RANDSSD (24 bit value).

RANDSSD27?
Returns value of bits 8 through 31 of RANDSSD {24 bit value).

RANDU?
Returns RANDU received in Unique Challenge message (24 bit value).

RATE?
Returns Channel Rate {one bit value).

RFCHAN? n

Returns RF Channel {1 to 1023} for the selected index (1 to 1023). Range of nis 0 to 11.

RL? n
Returns Remaining Length as number of octets (six bit value) remaining in selected

message segment. Range of nis 0 to 2. (Segments pertain to the 0 to 2 instances the
Calling Party Number may be sent in the Alert with information or Flash with Information

messages.)

RN?
Returns Request Number {four bit value)}.

SBi?
Returns Shortened Burst indicator (two bit value}.

S81Gnal?
Returns Signal field (eight bit value).

TA?
Returns Time Alignment (five bit value).

Ti?
Returns Timeslot Indicator (0 to 8). (0 is analog.)

VPM?
Returns Voice Privacy Mode (one bit value).
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FOTC:

SACCH:

MSGiype?

Returns Message Type (string):
ALERT HANDOFF RELEASE
AUDIT LC SBDA
BS ACK MAINT SCDA
FULL OCT MEAS S MEAS
FLASH PLC SR
FLASH ACK PU

AMT?

Heturns Acknowledge Message Type {siring).

AUTHBS?

Returns AUTHBS (18 bit value).

CALLING:

MUM?

Heturns number of the calling party (string).

Pi?
Returns Calling Party Presentation Indicator {iwo bit vaiue).

PLANEIG?
Returns Calling Party Numbering Plan ldentitication (four bit value).

Si?
Returns Calling Party Screening Indicator (two bit value).

SPare?
Returns value of Calling Party Number spare bits (five bit value).

TYpe?
Returns Calling Party Number Type {three bit value).

CNPRC?
Returns Calling Number Presentation Code (four bit value).

DEC?
Returns Delay interval Compensation {one bit value).

DiGits? n
Refurns the 11 digits (string) of the selected digit set. Setting for nis 0 (DIGITS1), 1
(DIGITS2) or 2 (DIGITS3).

DMAC?
Returns Digital Mobile Attenuation Code (four bit value).

DTX?
Returns Discontinuous Transmission {one bit value).



FDTC:

SACCH:

HDVCC?
Returns Handoif Digital Veritication Color Code value (eight bit value).

LC?
Heturns Local Control (five bit value).

LbpP?
Returns lL.ast Decoded Parameter (14 bit value).

MEM?
Heturns Message Encryption Mode (one kit value).

NOMW?
Returns Number of Messages Walling (six bit value}.

NV? n
Returns Number of Values (six bit value) for selected optional information eiement.
Range of nis & {1st element) to 5 (6th element).

PD?
HReturns Protocol Discriminator {two bit value).

PT? n
Returns Parameter Type {(two bit value) for selected optional information element.
Range of nis 0 (1st element) to § {6th element).

RANDSSD1?
Returns value of 24 most significani bits of RANDSSD (24 kit value).

RANDSSD2?
Returns value of bits 8 through 31 of RANDSSD (24 bit value).

RANDU?
Returns RANDU received in Unique Challenge message {24 bit value).

RATE?
Returns Channel Rate (one bit value).

RFCHAN? n
Returns RF Channel (1 to 1023} for the selecied index. Range of nis 0o 11.

RL? n

Returns Remaining Length as number of octets (six bit value) remaining in selected
message segmeni. Range of nis 0 to 2. (Segments pertain to the 0 to 2 instances the
Calling Party Number may be sent in the Alert with Information or Flash with Information
messages.)

RN?
Returns Request Number {four bit value)}.



FDTC:

SACCH:

7-5-3

sSBl1?
Returns Shertened Burst Indicator (two hit value).

S1Gnal?
Returns Signal Field {eight bit value).

TA?
Returns Time Alignment {five bit value).

Ti?
Returns Timesiot Indicator {0 to 6). (0 is analog.)

VEM?
Returns Voice Privacy Mode (one bit value).

FORWARD DIGITAL TRAFFIC CHANNEL RAW DATA

The FM/AM-1600CSA contains a variable capacity data buffer to capture raw data (undecoded
bit stream) received on the Forward Digital Traffic Channel. Prior to initiating FDTC raw data
commands, set FM/AM-1600CSA to initial FDTC setup (FBTC:SET). Obtain new data
information by setting n from 0 to current FDTC:RAW:DEPTH setting minus one, when using
raw data information queries. Refer to §-4-2.

FRTC:

BAW:

7-20

START
Starts raw data Capture.

STOP
Stops raw data Capture.

SELect:

FACCH
Selects Fast Associated Control Channel for raw data.

SACCH
Selects Slow Associated Control Channel for raw data.

DEPTH n
Selects size (number of data words) of data buffer. Range of nis 1 to 100.

COUNtE?
Returns number of daia words received (increments with each new data word). Used to
know when to query for new data information,

CF? n
Returns Continuation Flag bit from selected data word. Range of nis 0 to 98.



FDTC:

HAW:

7-5-4

RSVD? n
Returns Reserved for Future Use bits from selected data word. Range of nis 0 to 99,

MESSage? n,x
Returns seiected message byte from selected data word. Range of nis 0 to 99. Range
of x (byte) is 0 to 5.

DVCC? n :
Returns Digital Verification Color Code from selected data word. Range of nis 0 to 96.

TIME? n
Returns Time Stamp in ms of selected data word. Range of nis 0 to 99.

1S-54 RAW DATA

The FM/AM-1600CSA contains a fixed capacity data buffer (100 data words) to capture raw
timeslot data (undecoded bit streams) received on the Forward Digital Traffic Channel. Prior to
initiating FDTC raw data commands, set FM/AM-1800CSA to initial FDTC setup (FDTC:SET).
Refer to 9-4-3.

FDTC:

I1854:

START
Starts 1S-54 timeslot raw data Capture

STCOP :
Stops 18-54 timeslot raw data Capture.

COUNt?
Returns number of data words received (increments with each new data word). Used to
know when to query for new data information.

SACCH? n _
Returns 12 bits of the SACCH message in selected data word. Range of nis 0 to 99.

SYNC? n _
Retlurns the 28 Synchronization bits from selected data word., Range of nis 0 to 99.

DATA? n,x
Returns SACCH character data from selected data word. Range of nis 0 to 99. Range
of x (character) is 1 to 65.

cpvee? n ,
Returns the 12 bit Coded Digital Color Code from selected data word. Range of nis 0 to
99.

TIME? n ‘
Returns Time Stamp in ms of selected data word. Range of nis 0 to 99.
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ADDENDUM TO SECTION 7-5
7-5A FDTC

FDTC:
CONFigure:

USER
[FDTC:CONFigure:USER]

This command is identical to the FDTC:SETup command except that it selects the USER
screen.

NONE
[FDTC:CONFigure:NONE]

This command is also identical to the FDTC:8ETup cormnmand except that it does not
select a screen.

FACCH: or SACCH:
MSGlype?

[FDTC:FACCH: or SACCH:MSGtype?]
Add the following orders:

DEDICATED HANDOFF CAPABILITY REQ R-DATA ACCEPT
HYPERBAND MEAS CAPABILITY RESP R-DATA REJECT
BSMC R-DATA sS0C

RFCHAN? o

[FDTC:FACCH: or SACCH:RFCHAN?]
Returns current value of RFCHAN (11 bit vaiue) indexed by n. Range of nis (0-23).

PVI?
[FDTC:FAGCH: or SACCH:PVI?]

Returns current state of Protocol Version Indicator (1 bit value)

BTXControl?
[FDTC:FACCH: or SACCH:DTXControl?}

Returns current state of DTX Control (1 bit value).
DCCHinfo:

HYPERband? n
[FOTC:FAGCH: or SACCH:DCCHinfo:HYPERband?]

Returns current value of DCCH Info Hyperband (2 bit value) indexed by n. Range of n
is 0 to 2.

CHANnel? n

[FDTC:FAGCH: or SACCH:DCCHinfo:CHANne!?]

Returns current value of DCCH info Channel {8 bit value} indexed by n. Range of nis
0to 2.

7-21A
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FDTC:
FACCH: or SACCH:
DCCHinfo:

BYCC? n
[FDTC:FACCH: or SACCGH:DCCHinfo:DVCC7?]

Returns current value of DCCH info DVCC (8 bit value) indexed by n. Range of nis
0to 2.

MSGWTG:

TYPE? n
[FOTC:FACCH: or SAGCH:MSGWTG.TYPE?]

Returns current value of Other Messages Waiting Info Type (4 b[t value) indexed by n.
Range of nis 0 to 14.

NUMBer? n
[FOTC:FAGCH: or SACCH:MSGWTG:NUMBer?}

Returns current vaiue of Number of Other Messages Waiting (6 bit value) indexed
by n. Range of nis 0 to 14.

TASK?
[FDTC:FACCH: or SACCH:TASK?]

Returns current value of Task Status (3 bit value).

ATS?
[FDTC:FACCH: or SACCH:ATS?]

Returns current value of ATS (4 bit value).

PV?
[FDTC:FACCH: or SACCH:PV?]

Returns current value of Protocol Version (4 bit value).
CHANGE:

SOC?
[FDTC:FACCH: or SACCH:CHANGE:SOC?]

Returns current state of SOC Change Indicator {1 bit value).

BSMC?
[FOTC:FACCH: or SACCH:CHANGE:BSMC?]

Returns current state of BSMC Change Indicator (1 bit value).
DELTA:
TIME?

[FDTC:FACCH: or SACCH:DELTA:TIME?]
Returns current value of Delta Time {11 bit value).
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FOTC:
FACCH: or SACCH:
Vil

YC?
[FDTC:FACCH: or SACCH:VMI:VC7]

Returns current value of Voice Mode Voice coder (3 bit value).

PM_V?
[FOTC:FACCH: or SACCH:VMI:PM_V?]

Returns current value of Voice Privacy Mode (3 bit value).

DPE?
[FDYC:FACCH: or SACCH:DPM?]

Returns current state of Data Privacy Mode (1 bit value).
MEMC:

MEA?
[FDTC:FACCH: or SACCH:MEMC:MEA?]

Returns current value of Message Encryption Mode C Algorithm (2 bit value).

MED?
[FDTCIFACCH: or SACCH:MEMC:MED 7}

Returns current vaiue of Message Encryption Mode C Domain (2 bit value)}.

MEK?
[FDTC:FACCH: or SACCH:MEMGC:MEK?]

Returns current value of Message Encryption Mode C Key (2 bit value).
MAP:

VPM?
[FDTC:FACCH: or SACCH:MAP:VPM7]

Heturns current value of Voice Privacy Mode Map (4 bit value).

CODER?
[FODTC:FACCH: or SACCH:MAP:CODER?}

Returns current value of Voice Coder Map (6 bit value}.
MEA:

DOMAIN?
[FDTC:FACCH: or SACCH:MAP:MEA:DOMAIN?]

Returns current value of Message Encryption Algorithem Map Domain {8 bit value).

Algorithms? n

[FDTC:FACCH: or SACCH:MAP:MEA:ALGORIthms?]

Returns current value of Message Encryption Algorithm Map (4 bit vaiue) indexed
by n. Range of nis 0 to 7.
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FDTC:
FACCH: or SACCH:
MAR:

MEK?
[FDTC:FACCH: or SACCH:MAF:MEK?]

Returns current value of Message Encryption Key Map (4 bit value).

ARQ?
[FDTC:FACGH: or SBACCH:MAP:ARQ?]

Heturns current state of FACCH/SACCH ARQ Map {1 bit value).

SMS?
[FDTC:FACCH: or SACCH:MAP:SMS?]

Returns current value of SMS Map (2 bit value).
SUPPort:

iIRA?
[FDTC:FACCH: or SACCH:SUPPort:IRA?]

Returns current state of RA Support (1 bit value).

SOC?
[FDTC:FACCH: or SACCH:$0C7?]

Returns current value of SOC (12 bit value).

BSMC?
[FDTC:FACCH: or SACCH:BSMC?]

Returns current value of BSMC (8 bit value).

RTRANSaction?
[FODTC!FACGCH: or SACCH:RTRANSaction?]

Returns current value of R-Transaction ldentifier {8 bit value).
RDATA_UNIT:

LENGth?
[FDTC:FACCH: or SACCH:RDATA_UNIT:LENGth?]

Returns current value of R-Data Unit Extended Remaining Length (8 bit value).
HLP:

iDentifier?
[FDTC:FACCH: or SACCH:RDATA_UNIT:HLP:IDentifior?]

Returns current value of R-Data Unit Higher Layer Protocol ldentifier (8 bit value).

DATA? n
[FOTC:FACCH: or SACCH:RDATA_UNIT:HLP:DATA?]

Returns current value of R-Data Unit Higher Layer Data Unit (8 bit value) indexed
by n. Range of nis 0 to 255.
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FDTC:

FACCH: or SACCH:

7-21E
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MESSage:

CENTer:

USER:

LENGth?
[FDTC.FACCH: or SACCH:MESSags:CENTer:LENGth?]

Returns current vaiue of Mesgsage Center Address Extended Remaining Length (8
kit value).

TYRPE?
[FDTC:FACCH: or SACCH:MESSaga:CENTsr TYFPE?]

Returns current value of Message Center Address Type of Number (3 bit value).

PLANId?
[FDTC:FACCH: or SACCH:MESSage:CENTer:PLANII?]

Returns current value of Message Center Address Number Plan identification (4 bit
value).

ENCoding?
[FDTC.FACCH: or SACCH:MESSage:CENTer:ENCoding?]

Returns current state of Message Center Address Encoding (1 bit value).

ADDRess?
[FOTC:FACCH: or SACCH:MESSage . CENTer:ADDRess?]

Returns current siring value of Message Center Address (ASCII string).

DEST:

LENGth?
[FDTCFACCH: or SACCH:USER:DEST:LENGth?]

Returns current value of User Destination Address Extended Remaining Length
(8 bit value).

TYPE?
[FDTC:FACCH: or SACCH:USER:DEST:TYFE?]

Returns current value of User Destination Address Type of Number {3 bit value).

PLANId?
[FDTC:FACCH: or SACCH:USER:DEST:PLANId?]

Returns current value of User Destination Address Number Plan ldentification (4 bit
value)}. '

ENCoding?
[FOTC:FACCH: or SACCH:UUSER:DEST:ENCoding?]

Returns current state of User Destination Address Encoding (1 bit value).



FDTC:
FACCH: or SACCH:
USER:
DEST:

ADDRess?
[FDTC:FACCH: or SACCH:USER:DEST:ADDReass?]

Returns current string value of User Destination Address (ASCIi string).
SUBaddress:

LENGth?
[FDTC:FACCH: or SACCH:USER:DEST:SUBaddress:LENGth?]

Returns current value of User Destination Subaddress Extended Remaining
lengih (8 bit value}.

ODD_EVEN?
[FDTC:FACCH: or SACCH:USER:DEST:8UBaddress: ODD_EVEN?]

Returns current state of User Destination Subaddress Odd/Even Indicator {1 bit
value).

TYPE?
[FDTC:FACCH: or SACCH:USER:DEST:SUBaddress:TYPE?]

Heturns current value of User Destination Type of Subaddress (3 bit value).

REServed?
[FDTC:FACCH: or SACCH:USER:DEST:SUBaddress:REServed?]

Returns current value of User Destination Subaddress Reserved bits (4 bit
value).

ADDRess? n
[FDTC:FACCH: or SACCH:USER:DEST:SUUBaddress:ADDRess?]

Returns current value of User Destination Subaddress (8 bit value} indexed
by n. Range of nis 010 19.

ORIG:

LENGth?
[FDTC:FACCH: or SACCH:UUSER:ORIG:LENGth?]

Returns current value of User Originating Address Extended Remaining Length
(8 bit value).

TYPE?
[FDTC:FACCH: or SACCH:UUSER:ORIG:TYPE?]

Returns current value of User Originating Address Type of Number (3 bit value).

PLANid?
[FDTC:FACCH: or SACCH:USER:ORIG:PLANId?]

Returns current value of User Originating Address Number Plan ldentification {4 bit
value).
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FDTC:
FACCH: or SACCH:
USER:
ORIG:

ENCoding?
[FOTC:FACCH: or SACCH:USER:ORIG:ENCoding?]

Returns current state of User Originating Address Encoding {1 bit value).

ADDRess?
[FDTC:FACCH: or SACCH:LISER:ORIG:ADDRess?]

Returns current value of User Originating Address (ASCII string).
SUBaddress:

LENGth?
[FOTC:FACCH: or SACCH:USER:ORIG:SUBaddress LENGIh?]

Returns current value of User Originating Subaddress Extended Remaining
length (8 bit value).

QDD_EVEN?
[FDTC:FACCH: or SACCH:USER:ORIG:SUBaddress:ODD_EVEN?]

Returns current state of User Originating Subaddress Odd/Even Indicator {1 bit
value).

TYPE?
[FDTC:FACCH: or SACCH:USER:ORIG:SUBaddress:TYPE?]

Returns current value of User Originating Type of Subaddress (3 bit value).

REServed?
[FDTC:FACCH: or SACCH:USER:ORIG:SUBaddrass:REServed?]

Returns current value of User Originating Subaddress Reserved bits (4 bit
value).

ADDRess? n
[FDTC:FACCH: or SACCH:USER:ORIG:SUBaddress:ADDRess ?]

Returns current value of User Originating Subaddress (8 bit value) indexed
by n. Range of nis 0o 18.

PRESentation:

LENGth?
[FDTC:FACCH: or SACCH:USER:ORIG:LENGth?]

Returns current value of User Originating Address Presentation Indicator
Extended Remaining Length (8 bit value).

P17

[FDTCFACCH: or SACCH:USER:ORIG:PI?)

Returns current value of User Originating Address Presentation indicator (2 bit
value).
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FDTC:
FACCH: or SACCH:
USER:
ORIG:

s1?
[FDTC:FACCH: or SACCH:USER:ORIG:S17]

Returns current value of User Originating Address Screening Indicator (2 bit value).

REServed?
[FDTC:FACCH: or SACCH:USER:ORIG:REServed?]

Returns current value of User Originating Address Presentation Indicator reserved
bits (4 bit value).

RCAUSE?
[FDTC:FACCH: or SACCH:RCAUSE?]

Returns current value of R-Cause (8 bit value).
CUSTOM:

LENGth?
[FDTC:FACCH: or SACCH:CUSTOM:LENGth?]

Returns current value of Length of Custom Control in Octets (8 bit value).

CONTrof? n
[FDTC:FACCH: ar SACCH:CUSTOM:CONTral?]

Returns current value of Custom Control (8 bit value) indexed by n. Range of n is
0 to 255,

HYPERDband:

NUMBer?
[FDTC:FACCH: or SACCH:HYPERband:NUMBer7}

Returns current value of RF Channel and Hyperband, Number of Hyperband channels
{5 bit value).

BAND? n
[FDTC:FACCH: or SACCH:HYPERband:BAND ?}

Returns current value of RF Channel and Hyperband, Hyperband (2 bit value) indexed
by n. Range of nis 0 to 23.

CHANDel?
[FDTC:FACCH: or SACCH:HYFERband:CHANnel?]

Returns current value of RF Channel and Hyperband, Channel (11 bit value) indexed
by n. Range of nis 0 to 23.

TARGet?
[FDTC:FACCH: or SACCH:HYPERband:TARGet?]

Returns current value of Target Hyperband {2 bit value}.
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7-6 REVERSE CONTROL CHANNEL (RECC) MONITOR COMMANDS

7-6-1 REVERSE CONTROL CHANNEL CONTROL
RECC:

SETup
Sets up the FM/AM-1600CSA as when entering the Reverse Control Channel Screen.
{(Screen is not displayed.)

STARt
Starts monitoring Reverse Control Channel data. (Data returned by query. Refer to 7-6-2.)

STOP
Stops monitoring Reverse Gontrof Channel data.

CHANRel n
Selects Reverse Conirel Channel to monitor, Range of nis 1 to 1023 (800 to 900 noi used}.

7-6-2 REVERSE CONTROL CHANNEL DECODE DATA
RECC:

AUTHR?
Returns AUTHR from Mobile Station Authentication Algorithms (18 bit value).

AUTHU?
Returns AUTHU used in Unique Challenge Order Confirmation {18 bit vaiue).

COUNT?
Returns modulo-64 count sent from Mobile Station.

pecy
Returns Digital Color Code (seven bit value).

DIGITS17?
Returns up to 16 digits {string).

DIGITS27
Retfurns up to 16 digits {string).

E?
Returns Extended Address (one bit value).

EP?
Returns Extended Protocol {one bit value).

ER?
Returns Exiended Protocol Reverse Channel! indicator (one bit value).

ESH?
Returns Electronic Serial Number (32 bit value).
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ADDENDUM TO SECTION 7-6
7-6A RECC

RECC:
CONFigure:

USER
[RECC:CONFigure:USER]

This command is identical to the RECC:SETup command except that it selects the USER
screen.

NONE
[RECC:CONFigure:NONE]

This command is also identical to the RECC:SETup command except that it does not
select a screen.

SERVice?
[RECC:SERVice?]

Returns current value of Service code (4 bit value).

PM_D?
[RECC:PM_D?]

Returns current value of Selected Privacy Mode (3 bit value).

SAP?
[RECC:SAP?]

Returns current state of Service Access Point for data/fax call (1 bit value).

CRC?
[RECC:CRC?]

Returns 16 or 24 bit CRC setting on data/fax call (1 bit value).
DATA:

PART?
[RECC:DATA:PART?]

Returns current value of Data Part {3 bit value).

ACKED?
[RECC:DATA:ACKED?]

Returns current state of Acked Data (1 bit value).

RLP?
[RECC:RLP?]

Returns current value of Layer 2 Radio Link Protocol used for a data/fax call (2 bits value).

TORDER?
[RECC:TORDER?]

The new orders for RECC are:

ORIGIN W/SERVICE PAGE RESP W/SERVICE
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RECC:

LOCAL_MT?

Returns Local Control (Local Control message)/Message Type (five bit value).

LT?

Returns Last Try {(one bit value).

MIN?

Returns Mobile ldentification Number {string) of Mobile Station.

MPCI17?

Returns Mobile Protocol Capability Indicator {one bit value).

OHRDERCD?

Returns Order Code {five bit value}.

ORDGQ?

Returns Order Quaiifier (three bit value).

RANDBS?

Returns RANDBS used in Base Station Challenge Order {32 bit value).

RANDC?

Returns RANDC ({eight bit value).

57

Returns Serial Number (one bit value).

SCMm?

Returns Station Class Mark (four bit vatue}.

SDCC17?

Returns Supplementary Digital Color Code 1 (two bit value).

SDCC27?

Returns Supplementary Digital Color Code 2 (iwo bit value).

TORDer?

Returns combination of the T and Order Fields (string):
A ALERT CNF ORIGIN REG
AUDIT CNF PAGE RESP
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7-7 REVERSE VOICE CHANNEL (RVC) MONITOR COMMANDS

7-7-1 REVERSE VOICE CHANNEL CONTROL
RVC:

SETup
Sets up the FM/AM-1600CSA as when entering the Reverse Voice Channel Screen. (Screen
is not displayed.}

STARt
Starts decoding Reverse Voice Channel data. (Data returned by query. Refer to 7-7-2.)

STOP
Stops decoding Reverse Voice Channel data.

CHANnRel n &
Selects Reverse Yoice Channel to monitor. Range of nis 1 1o 1023 (800 to 900 not used).

7-7-2 REVERSE VOICE CHANNEL DECODE DATA
RVC:

AUTHu?
Returns AUTHU used in Unique Challenge Order Confirmation (18 bit value).

DIGITS?
Returns up to 32 digits (string).

ESN?
Returns Electronic Serial Number (32 bit value).

LOCAL_MT?
Returns Local Control (Local Control message)/Message Type (five bit value).

ORDERCD?
Returns Order Code (five bit value).

ORDQ?
Returns Order Qualifier (three bit value).

RANDbs?
Returns RANDBS used in Base Station Chailenge Order (32 bit value).

TORDer?
Returns combination of the T and Order Fields (string):

CALLED ADDR PAGE RESP
ORDER CNF SNR RES

7-24



ADDENDUM TO SECTION 7-7

7-TA RVC

RVC:
CONFigure:

USER
[RVC:CONFigure:USER]

This command is identical to the RVC:8SETup command except that it selects the USER
screen.

NONE
[RVC:CONFigure:NONE]

This command is also identical to the RVC:SETup command except that it does not seiect
a screen.

TORDER?
{RVC:TORDER?]

MNew order for RVC is:
RELEASE

7-24A/7-24B Blank
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7-8 REVERSE DIGITAL TRAFFIC CHANNEL (RDTC) MONITOR COMMANDS

7-8-1 REVERSE DIGITAL TRAFFIC CHANNEL CONTROL
RDTC:

SETup
Sets up the FM/AM-1600CSA as when entering the Reverse Digital Traffic Channel Screen.
(Screen is not displayed.)

STARt
Starts decoding Reverse Digital Traffic Channel data. (Data returned by query. Refer to 7-8-2.)

8STOP
Stops decoding Reverse Digital Traffic Channel data.

CHANnel n
Selects Reverse Digital Traffic Channel to monitor. Range of nis 1 to 1023 (800 to 900 not
used).

SiLOT n
Selects Timesiot. Range of nis 1 to 3.

HEMote:

STARt

Monitoring stops and VSELP data is redirected as ASCIl characters out R§-232
Connector. {Baud Rate should be set to 38400 prior to command execution to allow
RS-232 to keep up with data received.} Each line contains 54 ASCII Characters
representing 27 bytes, followed by a carriage return. Refer to Table 7-1.

STOP
Stops redirection of VSELP data out RS-232 Connector.
RO?
Returns the VSELP frame energy value (0 to 31}.
Byte Description Byte BDescription Byte Description
RO Frame Energy LPC2 |oth Reflection Coefficient jCODE1_4 |1st Code,l,4th Subframe
LPCH 1st Reflection Coefficient 1PC10 |10th Reflection Coefficient | CODE2_1 | 2nd Code,H,1st Subframe
LPC2 | 2nd Reflection Coefficient LAG_1 |Lag,1st Sut_)frame CODE2 2 12nd Code,H,2nd Subframe
{PC3 | 3rd Reflection Coefficient LAG 2 |Lag,2nd Subframe CODE2_3 | 2nd Code H,3rd Subframe
LPC4 |4th Reflection Coefficient LAG 3 |lLag,3rd Subframe CODE2_4 | 2nd Code H,4th Subframe
LPC5 | 6th Reflection Coefficlent LAG 4 |lLag,4th Subframe GS8P0_1 | GSPOP1 Code,1st Subframe
LPCE | 6th Reflection Coefficient JCODE1_1  1st Code,l,1st Subframe GSP0_2 {GSPOP1 Code,2nd Subframe
LPC7 |7th Reflection Cosfficient {CODE1_2 1st Code,l,2nd Subframe GSPO_3 | GSPOP1 Code,3rd Subframe
LPC8 |8th Reflection Coefficient | CODE1_3|1st Code,l,3rd Subframe GSPO_4 | GSPOP1 Code,4th Subframe

Table 7-1 Speech Parameter (27 bytes)
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7-8-2 REVERSE DIGITAL TRAFFIC CHANNEL DECODE DATA

RDTC:FACCH: queries pertain to the blank and burst Fast Associated Control Channel (FACCH).
RDTC:SACCH: queries pertain to the continuous Slow Associated Control Channel (SACCH)

RDTC:
FACCH:

AMT?

Returns Acknowledge Message Type (sfring):
ALERT LC RELEASE
AUDIT MAINTNC STOP MEAS
HANDOFF

AUTHU?

Returns AUTHU used in Unique Challenge Order Confirmation (18 bit value).

BER?

Returns Bit Error Rate (three bit value). Refer to Table 7-2.

Bit Value BER Interval (%) Bit Value BER Interval (%)

0 0.00 to 0.01 4 1.0 te 2.0
1 0.01 to 0.1 5 2.0 to 4.0
2 0.1 to 0.5 & 4.0 to 8.0
3 0.5 to 1.0 7 28.0

Table 7-2 BER Bit Definition

CALLED:

NUM?
Returns number of Called Party (string).

PLANid?
Returns Called Party Numbering Plan Identification (four bit value).

SPare?
Returns value of Called Party Number spare bit (one bit value).

TYpe?
Returns Calied Party Number Type (three bit value).

CALLING:

NUM?
Returns number of Calling Party (string).

PLANId?
Returns Calling Party Numbering Plan Identitication (four bit value).

SPare?
Returns value of Calling Party Number spare bits (five bit value},

TYpe?
Returns Calling Party Number Type (three bit value).
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RDTC:

FACCH:

cM?

Returns Caill Mode (five bit value).

DiC?

Returns the Delay Interval Compensation (one bit value).

DIGits?

Returns up to 32 digits (string).

DMAC?

Returns Digital Mobile Attenuation Code (four bit valuej.

DTX?

Returns Discontinuous Transmission {one bit value).

ESN?

Returns Electronic Serial Number (32 bit value).

Fi?

Returns Feature Indicator (four bit value).

KF?

Returns Keypad Facility {32 digits).

LDP?

Returns Last Decoded Parameter (four bit value).

MEM?

Returns Memory Encryption Mode (one bit value).

MSGtype?

Returns Message Type received from Mobile Station (string):
CHAN QUAL1 MEAS ACK RELEASE
CHAN QUALZ2 MOBILE ACK SBDTMF
CONNECT PLC ACK SCDTMF
FLASH PU ACK STATUS
FLASH ACK

NV?

Returns Numbers of Values (string of numbers, one for each optional information element
in the message, with each number derived from the corresponding six bit value}.

PD?
Returns the Protocol Discriminator (two bit value).

PT?
Returns Parameter Types (string of numbers, one for each optional information element
in the message, with each number derived from the corresponding six bit vatue).

RANDBS?
Returns RANDBS used in the Base Station Challenge Order (32 bit value).
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RDTC:

FACCH:

RFCHAN? n
Returns RF Channel (1 to 1023) for the selected index. Range of nis Gto 11.

RL?
Returns Remaining Length (six bit value}.

AN?
Returns Request Number {four bit value).

FR?
Returns Release Reason (four bit value).

RSS8I? n
Returns Received Signal Strength Indicator (five bit value) for the selected index. (0
indicates -113 dBm and 31 indicates -51 dBm.} Range of n {index) is 0 to 11.

RSSIC?
Returns Received Signal Strength Indicator (five bit value) of Current RF Channel. {0
indicates -113 dBm and 31 indicates -51 dBm.)

SSDUP?
Returns Shared Secret Data Update (one bit value).
TA?
Returns Time Alignment offset ({five bit value).
TERMint?
Returns Terminal Information of Mobiie Station (32 bit value).
VPM?
Returns Voice Privacy Mode (one bit value),
SACCH:
AMT?
Returns Acknowledge Message Type (string):
ALERT LC RELEASE
AUDIT MAINTNC STOP MEAS
HANDOFF
AUTHU?
Returns AUTHU used in Unique Challenge Order Confirmation {18 bit value).
BER?
. Returns Bit-Error Rate (three bit value). Refer to Table 7-2.
CALLED:
NUM?

Returns number of Called Party (string).

PLANIA?
Returns Called Party Numbering Plan Identification (four bit value).
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RDTC:

SACCH:

CALLED:

SPare?

Returns value of Called Party Number spare bit (one bit value).

TYpe?
Returns Called Party Number Type (three bit value}.

CALLING:

NUM?
Returns number of Calling Party (string).

PLANid?

Returns Calling Party Numbering Plan identification {four bit value).

SPare?

Returns vaiue of Calling Party Number spare bits (five bit value).

TYpe?

Returns Calling Party Number Type (three bit value).

CM?2
Returns

DiC?
Returns

DGits?
Returns

DMAC?
Returns

DTX?
Returns

ESN?
Returns

Fi7?
Returns
KF?
Returns

LDP?
Returns

MEM?
Returns

Call Mode {five bit value).

Delay Interval Compensation (one bit value).

up to 32 digits (string).

Digital Mobile Attenuation Code (four bit value).

Discontinuous Transmission {one bit vaiue).
Electronic Serial Number (32 bit value).
Feature 1m.1.icator {four bit value).

Keypad Facility {32 digits).

Last Decoded Parameter {four bit value}.

Memory Encryption Mode (one bit value).
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RDTC:

SACCH:

MSGtype?

Returns Message Type received from Mobile Station (string):
CHAN QUALA MEAS ACK RELEASE
CHAN QUAL2 MOBILE ACK SBOTMF
CONNECT PLC ACK SCDTMF
FLASH PU ACK STATUS
FLASH ACK

NV?

7-30

Returns Numbers of Values {string of numbers, one for each optional information element
in the message, with each number derived from the corresponding six bit value).

PD?
Returns the Protocol Discriminator (two bit value).

PT?
Returns Parameter Types (string of numbers, one for each optional information element
in the message, with each number derived from the corresponding six bit value).

RANDBS?
Returns RANDBS used in the Base Station Challenge Order (32 bit value).

AFCHAN? n
Returns RF Channel (1 to 1023) for the selected index. Range of nis 0 to 11.

RL?
Returns Remaining Length (six bit value).

RN?
Returns Reqguest Number {four bit value).

RR?
Returns Release Reason (four bit value).

RSSI? n
Returns Received Signal Strength Indicator {five bit value) for selected index. (0
indicates -113 dBm and 31 indicates -51 dBm.) Range of n {index) is 0 to 11.

RSsSIC?
Returns Received Signal Strength Indicator (five bit value) of Current RF Channel. (0
indicates -113 dBm and 31 indicates -51 dBm.)

SSDUP?
Returns Shared Secret Data Update (one bit value).

TA?
Returns Time Alignment offset {five bit value).

TERMIn{?
Returns Terminal Information of Mobiile Station (32 bit value).

VPM?
Returns Voice Privacy Mode (one bit value).



ADDENDUM TO SECTION 7-8

7-8A RDTC

RDTC:
'CONFigure:

USER
[RDTC:CONFigure:USER]

This command is identical to the RDTC:SETup command except that it selects the USER
screen.

NONE
[ROTC:-:CONFigure:NONE]

This command is also identical to the RDTC:SETup command except that it does not
select a screen.

FACCH: or SACCH:

MSGlype?
[FACCH: or SACCH:MSGtype?]

Add the following message types.

CHAN QUALS3 S0C

CHAN QUAL4 BSMC

HYPER MEAS ACK R-DATA
CAPABILITY RESP R-DATA REJECT
CAPABILITY REQ R-DATA ACCEPT
RFCHAN? n

[FACCH: or SACCH:RFCHAN?]
Returns current value of RFCHAN (8 bit vaiue) indexed by n. Range of nis 0 to 23.

RSSi? n
[FACCH: or SACCH:RS88i7]

Returns current value of RS8S1 (8 bit value) indexed by n. Range of nis 0 to 23.

AMT?
[FACCH: or SACCH:AMT?]

Add the following message types.

DTC HANDOFF

TASK?
[FACCH: or BACCH:TASK?]

Returns current value of Task Status (3 bit value).
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RDTC:

FACCH: or SACCH:

7-30B
02

RTRANSaction?
[RDTC:FACCH: or SACCH:RTRANSaction?]

Heturns current value of R-Transaction identifier (8 bit vaiue).
RDATA_UNIT:

LENGth?
[RDTC.FACCH: or SACCH:RDATA_UNIT:LENGth?]

Returns current value of R-Data Unit Exiended Remaining Length (8 bit value).
HLP:

iDentitier?
[ADTC:FACCH: or SACCH:RDATA_UNIT:HLP:IDentifier?}

Returns current value of R-Data Unit Higher Layer Protocol identifier (8 bit valuej}.

DATAY n
[RDTC:FACCH: or SACCH:RDATA_UNIT:HLP:DATA?]

Returns current value of R-Data Unit Higher Layer Protocol Data Unit (8 bit value)
indexed by n. Range of nis 0 to 254.

MESSage:
CENTer:

LENGth?
[RDTC:FACCH: or SACCH:MESSage:CENTer:LENGth?]

Returns current value of Message Center Address Extended Remaining Length
{8 bit value).

TYPE?
[ADTC:FACCH: or SACCH:MESSage:CENTer:TYPE?]

Returns current value of Message Center Address Type of Number (3 bit value).

PLANIA?
[RDTC:FACCH: or SBACCH:MESSage:CENTer:PLANIJ?}

Returns current value of Message Center Address Number Plan Identification (4 bit
value}.

ENCoding?
(RDTC FACCH: or SACCH:MESSage:CENTer:ENCoding?]

Returns current state of Message Center Address Encoding (1 bit value).

ADDRess?
[RDTC:FACCH: or SACCH:MESSage:CENTer ADDRess?]

Returns current string value of Message Center Address {ASCI! string).



RDTC:

FACCH: or SACCH:

USER:

DEST:

LENGth?
[RDTC:FACCH: or SACCH:USER:DEST:LENGth?]

Returns current value of User Destination Address Extended Remaining Length
(8 bit value).

TYPE?
[RDTC:FACCH: or SACCH:USER:DEST:TYPE?]

Returns current value of User Destination Address Type of Number (3 bit value).

PLANId?
[RDTC:FAGCH: or SACCH:USER:DEST:PLANId?]

Returns current value of User Destination Address Number Plan ldentification (4 bit
value).

ENCoding?
[RDTC:FACCH: or SACCH:USER:DEST:ENCoding?]

Returns current state of User Destination Address Encoding (1 bit value).

ADDHess?
[ADTC:FACCH: or SACCH:USER:DEST:ADDRess?]

Returns current string value of User Destination Address {ASCII string).
SUBaddress:

LENGth?
[RDTC:FACCH: or SACCH:USER:DEST:SUBaddress:LENGth?]

Returns current value of User Destination Subaddress Extended Remaining
length (8 bit value).

ODD_EVEN?
[RDTC:FACCH: or SACCH:USER:DEST:8UBaddress:ODD_EVEN?]

Returns current state of User Destination Subaddress Qdd/Even Indicator {1 bit
value).

TYPE?
{RDTC:FACCH: or SACCH:USER:DEST:SUBaddress:TYPE?]

Returns current value of User Destination Type of Subaddress (3 bit value).

REServed?
[RDTC:FACCH: or SACCH:USER:DEST:SUBaddress:REServed?]

Returns current vaiue of User Destination Subaddress Reserved bits {4 bit
value).
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RDTC:

FACCH: or SACCH:

USER:
DEST:
SUBaddress:
ADDRess? n
[RDTC:FACCH: or SACCH:USER:DEST:SUBaddress.ADDRess?]
Returns current value of User Destination Subaddress (8 bit value) indexed
by n. Range of nis 0 to 19.
CRIG:
LENGth?
[RDTC:FACCH: or SACCH:USER:QRIG:LENGth?]
Returns current value of User Originating Address Extended Remaining Length
(8 hit value).
TYPE?

[RDTC:FACCH: or SACCH:USER:ORIG:TYPE?]
Returns current vaiue of User Originating Address Type of Number (3 bit value).

PLANid?
[RDTC:FACCH: or SACCH:USER:ORIG:PLANId?]

Returns current value of User Originating Address Number Plan ldentification (4 bit
value).

ENCoding?
[RDTC.FACCH: or SACCH:USER:ORIG:ENCoding?]

Returns current state of User Originating Address Encoding (1 bit value).

ADDRess?
[RDTC:FACGCH: or SAGCH:USER:ORIG:ADDRess7]

Returns current string value of User Originating Address (ASCII siring).
SUBaddress:

LENGth?
[RDTCG.FACCH: or SACCH.USER:QRIG:SUBaddress:LENGth?]

Returns current value of User Originating Subaddress Extended Remaining
length (8 bit value).

ODD_EVEN?
[RDTC:FACCH: or SACCH:USER:ORIG:S8UBaddress:ODD_EVEN?]

Returns current state of User Qriginating Subaddress Odd/Even Indicator {1 bit
value).
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RDTC:
FACCH: or SACCH:
USER:

ORIG:

SUBaddress:

TYPE?
[RDTC:FACCH: or SACCH:USER:ORIG:SUBaddress:TYPE?]

Returns current value of User Originating Type of Subaddress (3 bit value).

REServed?
[RDTC:FACCH: or SACCH:USER:ORIG:SUBaddress:REServed?]

Returns current vaiue of User Originating Subaddress Reserved bits (4 bit
value).

ADDRess? n
{ADTC:FACCH: or SACCH:USER:ORIG:SUBaddress:ADDRass ?]

Returns current value of User Originating Subaddress (8 bit value) indexed
by n. Range of nis 0 fo 19.

PRESentation:

LENGth?
[RDTC:FACCH: or SACCH:USER:ORIG:PRESentaticn:LENGth?]

Returns current value of User Originating Address Presentation Indicator
Extended Remaining Length (8 bit value).

Pi?
[RDTC:FACCH: or SACCH:USER:ORIG:PRESentation: P17}

Returns current value of User Originating Address Presentation Indicator {2 bit
value).

si?
[ROTC:FACCH. or SACCH:USER:QRIG:PRESentation:517]

Returns current value of User Originating Address Screening Indicator (2 bit
vaiue).

REServed?
[BDTC:FACCH: or SACCH:I/SER.ORIG:PRESantation:REServed?]

Returns current value of User Originating Address Presentation Indicator
reserved bits (4 bit vaiue).

RCAUSE?
[RDTC:FACCH: or SACCH:RCAUSE?]

Returns current vaiue of R-Cause (8 bit value).

PV?
[RDTC:FACCH: or SACCH:PV?]

Returns current value of Protocol Version (8 bit value),
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RDTC:
FACCH: or SACCH:
MAP:

VPM?
[RDTC:FACCH: or SACCH:MAP:VPM?]

Heturns current value of Voice Privacy Mode Map (4 bit value).

CODER?
[RDTC:FACCH: or SACCH:MAP:CODER?}

Returns current value of Voice Coder Map (6 bit value).
MEA:

DOMAIN?
[RDTC:FACCH: or SACCH:MAFP:MEA:DOMAIN?]

Returns current value of Message Encryption Algorithm map domain (8 bit value).

ALGORithms? n
[RDTC:FACCH: or SACCH:MAFP:MEA:ALGORIithms?]

Returns current value of Message Encryption Algorithms (4 bit value) indexed by n.
Range of nis 0 to 7.

MEK?
[RDTC.:FACCH: or BACCH:MAP:MEK?]

Returns current value of Message Encryption Key Map {4 bit value).

ARQ?
[RDTC:FACCH: or SACCH:MAFP:ARQ?]

Returns current state of FACCH/SACCH ARQ Map (1 bit value).

SMs?
[RDTC:FACCH: or SACCH:MAFP:SMS7?]

Returns current value of SMS Map (2 bit value).

SQC?
[ADTC:FACCH: or SACCH:80C?]

Returns current value of SOC (12 bit value).

BSMC?
[RDTC:FACCH: or SACCH:BSMC?]

Returns current vatue of BSMC (8 bit value).
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RDTC:
FACCH: or SACCH:
SUPPort:

IRA?
[RDTC:FACCH: or SACCH:SUFPPort:IRA?]

Returns current state of IRA Support (1 bit value).
FREQuency:

BANDS?
fRDTC:FACCH: or SACCH:SUPPort: FREQuency:BANDS?]

- Returns current value of Supported Frequency Bands (8 bit value).

ANAlog?
[RDTC:FACCH: or SACCH:SUPPort:ANAlog?}

Returns current state of 800 MHz Analog Speech Support (1 bit value).
CUSTOM:

LENGth?
[RDTC:FACCH: or SACCH:CUSTOM:LENGth?]

Returns current vaiue of Length of custom control in octets (8 bit value).

CONTrol? i
[ROTC:FACCH: or SACCH:CUSTOM:CONTrol?]

Returns current value of Custom Control (8 bit value) indexed by n. Range of nis
0 to 255.

HYPERDband:

NUMBer?
[RDTCFACCH: or SACCH:HYPERband:NUMBer?]

Returns current value of Number of Hyperband Channels (5 bit value).

BAND? n
[RDTC:FACCH: or SACCH:HYPERband:BAND?]

Returns current value of Hyperband band {2 bit value) indexed by n. Range of nis
0 to 23.

CHANnel? n
[ADTC:FACCH: or SACCH:HYPERband:CHANnel?]

Returns current value of Hyperband Channel {11 bit value) indexed by n. Range of n
is 0 to 23. '
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7-@ CELL SITE SIMULATION COMMANDS

Refer to 9-8 for command guidelines and programming examples.

7-9-1  GENERAL
CS8s:

SETup
Sets up the FM/AM-1600CSA as when entering the first Cell Site Simulation screen.
{Screen is not displayed and the FM/AM-16005 is not transmitting at this point.)

STARt
Starts Cell Site Simulation transmission {Overhead Message on FOCCT).

STOP
Stops Cell Site Simulation transmission,

CHANnNel n
Selects Forward Control Channel for sending Overhead Messages. Range of nis 1 to 1023.

RFLVE n
Sets RF Output Level, in dBm, of Overhaad Message. Range of nis -30.0 to -127.0.

7-9-2 FOCC OVERHEAD MESSAGE PARAMETERS
C88S:
FOCC:

AUTH n
Sets Authentication bit (1 or 0}.

AUTH?
Returns Authentication bit setting.

B In
Sets Busy-ldie bit {1 or 0).

B_I?
Returns Busy-ldle bit setling.

CMAC n
Seis Control Mobile Attenuation Code. Range of nis 0 o 7.

CMAC?
Returns Control Mobile Attenuation Code sefting.

CMAX n
Sets maximum Number of Channels to be scanned by Mobile Station when accessing a
system. Range of nis 1 to 32.

CMAX?
Returns maximum Number of Channels to be scanned by Mobile Station sstting.
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C8s:
FOCC:

BCC n
Sets Digital Color Code. Range of nis 0 o 3.

oCcC?
Returns Digital Color Code setting.

En
Sets Exiended Address bit {1 or 0).

E?
Returns Extended Address bit setting.

EP n
Sets Exiended Protocol bit {1 or 0}.

EP?
Returns Extended Protocol bit setting.

N n
Sets Number of Paging Channels to be scanned by Mobile Station. Range of nis 1 to 32.

N?
Returns Number of Paging Channels to be scanned by Mobile Station setting.

PCl n
Sets Protocol Capability Indicator (1 or 0}.

PCI?
Returns Protocol Capability Indicator setting.

RCF n
Sets Read Control Filler bit {1 or 0).

RCF?
Returns Read Control Filler bit setting.

REGH n
Sets Home Registration bit {1 or 0).

REGH?
Returns Home Registration bit setting.

REGR n
Sets Roaming Registration bit (1 or 0).

REGR?
Returns Roaming Regisiration bit setting.
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CSsS:
FOCC:

Sn
Sets Serial Number bit {1 or 0).

S?
Returns Serial Number bit setting.

SDCC1 n
Sets Supplementary Digital Color Code 1. Range of nis 0 to 3.

SDCC1?
Returns Supplementary Digital Color Code 1 setting.

SDCC2 n
Sets Supplementary Digital Color Code 2. Range of nis 0 1o 3.

SDCC2?
Returns Supplementary Digital Color Code 2 setting.

SID n
Sets System ldentification Number (14 most significant digits). Range of nis 0 to 32787.

SiD?
Returns System ldentification Number setting.

WFOM n
Sets Wait For Overhead Message bit (1 or 0).

WFOM?
Returns Wait For Overhead Message bit setting.
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7-9-3 CALLING SETUR
Cs5s:
CALL:

CHANRel n
Selects Pigitat Traffic Channel or Voice Channel the call to the Mobile Siation is
assigned to. Range of nis 1 to 1023.

CHANRe!?
Returns Digital Tratfic Channel or Voice Channel the call to the Mobile Station is
assigned to {1 te 1023).

DEViation n
Sets SAT Deviation in kHz. Range of nis 0.0 to 4.0.

DEViation?
Returns SAT Deviation in kMHz setting.

DMAC n
Selects Digiial Mobile Attenuation Code. Range of nis 0 to 7.

DMAC?
Returns Digital Mobiie Attenuation Gode seiting.

DVLC n
Selects Digital Verification Celor Cade. Range of nis 0 to 255.

DVoC?
Returns Digital Verification Color Code setting.

EF n
Sets Extended Protocel Forward Channel Indicator (1 or 0).

EF?
Returns Extended Protocol Forward Channe!l Indicator setting.

MEM n
Sets Message Encryption Mode (1 or 0).

MEM?
Heturns Message Encryption Mode setting.

BN "n"

Selecis Mobile identification Number to call. The Mobile ldentification Number (n) is
entered as a string, with quotation marks.

Example: C$S$:CALL:MIN "316/522~4981"

MIN?
Returns MIN currently selected.

PM n
Sets Privacy Mode bit {1 or 0).
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Css:
CALL:

PR?
Returns Privacy Mode bit setting.

SAT n
Sets Supervisory Audio Tone in Hz. Range of nis 5965 to 6035.

SAT?
Returns Supervisary Audio Tone setting.

SLOT n
Selects Timeslot. Range of nis 1 to 3.

SLOT?
Returns Timeslot setting.

TYPE n
Selecls channsl type {1 [Digital] or 0 [Analog]}.

TYPE?
Returns channel type.

VMAC n
Selects Voice Mobile Attenuation Code. Range of nis 0 to 7.

VMAC?
Returns Voice Mobile Attenuation Code setting.
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704
CsS:
CALL:

PR

7-36

PROCESS AND HANDOFF

OCens:

ASBIGNment

Sends an initial channel designation command fo the Mobile Station. After sending

the channel designation, the FM/AM-1600C5A changes the channel and mode to
transmit and receive on the assigned channel.

MOBIRNIT

Sets up the FM/AM-1600CSA for a call initiated by the Mobile Station. The Busy-Idle

bit changes from a 1 to a 6 at the correct time to enable the access 1o occur. An

zccess sends an SRO=1 on the GPIB {(if GPIB:MASK 1 had been initiated before the

CEE.CALL:PROCess:MOBINIT) and sets the status bit returned by the
CSSRECCSTATus? query.

PAGE
Simulates a Base Staiion (Celisite) initiated call.

REGistration

Causes the Mobile Station to send a Registration message. An access by the Mobile
Station sends an SRQO=1 on the GPIB (if GPIB:MASK 1 had been initiated before the

CES:CALL:PROCess:REGIstration) and sets the status bit returned by the
CES:RECC:8TATus? query. The RECC:TORDer? query verifies the registration
order was or was nof received.

FYC:

HANDOf

Sends an analog to analog handoff order to the Mobile Station. The
CSSFVCHAND:CHAN n command specifies the new analog Voice Channel,
After the handoff order, the FM/AM-1600CSA changes to the specified Voice
Channel.

SLOTH
Sends an analog to digital handoff order (to Timeslot 1) to the Mobile Station.

The CSS:FYC:HAND:CHAN n command specifies the new Digital Traffic Channel.

After the handotf order, the FM/AM-1600CSA changes 1o the specified Digital
Tratfic Channel,

sLoT2
Sends an analeg to digital handoff order {io Timeslot 2) to the Mobile Station.

The CSS:FYC:HAND:CHAN n command specifies the new Digita! Traffic Channel.

Afier the handoff order, the FM/AM-1600CSA changes to the specified Digital
Traffic Channel.

SLOT3
Sends an analog to digital handoff order {to Timeslot 3) to the Mobile Station.

The CBS:FVC:HAND:CHAN n command specifies the new Digital Traffic Channel.

After the handoff order, the FM/AM-16D0CSA changes to the specified Digital
Traffic Channel.



Css:

CALL:
PROCess:
FDTC:
HANDoff?
Performs a digital to digital (CSS:FRTC:Ti? = 0), or digital to analog
(CSS:FDTC:Ti? = 0) handoff and returns a 1 if successiul or a 0 if not successful.
If successful, the FM/AM-1600CSA changes o the channel specified by the
CSS:FDTC:HAND:CHAN n command.
RECC:
STATus?.

Returns access with the Mobiie Station status (0 indicates no access has occurred; 1
indicates an access has cccurred).
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7-9-5 FORWARD VOICE CHANNEL (FVC)
Data commands set the data in the messages and order commands send the orders (messages).
A. FVC ORDERS
C8s:
Fvy:
ORDER:

ALERT
Sends the Alert message.

ALERTWinfo
Sends the Alert with information message.

AUDIT
Sends the Audit order.

BSCHALCON
Sends the Base Station Challenge Confirmation message.

CALLMODEACK
Sends the Call Mode Acknowledgment message.

DISDTMF
Sends the Disable DTMF message.

DISMERM
Sends the Message Encryption Mode order with disable indication.

ENAMEM
Sends the Message Encryption Mode order with enable indication.

FLASHWInfo
Sends the Flash with Information message.

HANDof{
Sends the Handoff message. (For complete handoff testing, use the
CSS:CALL:PROCess commands.)

LC
Sends the Local Control message.

MAINTenance
Sends the Maintenance message.

MSGWTG
Sends the Message Waiting message.

PAGE
Sends the Page order.
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C58S:
FVC:
ORDER:

PU
Sends the Parameter Update message.

PWRLVL
Sends the Power Leve! message.

RElLease
Sends the Release message.

SALERT
Sends the Stop Alert message.

SLOTH
Sends the Handoff to Digital Traffic Channe! on Timeslot 1 message. (For
complete handoff testing, use the CSS:CALL:PROCess commands.}

51072

Sends the Handoff to Digital Traffic Channel on Timeslot 2 message. (For
complete handoff testing, use the CSS:CALL:PROCess commands.)
S8LOT3

Sends the Handoff to Digital Tratfic Channel on Timesiot 3 message. (For
complete handoff testing, use the CSS:CALL:PROCess commands.)

SNDAddr
Sends the Send Called Address message.

SNRreq
Sends the Serial Number Request message.

SSDUP
Sends the Shared Secret Data Update message.

UCHAL
Sends the Unigque Chalienge message.

B. FVC DATA FIELDS
CSS:
FVC:

AUTHBS n
Sets the AUTHBS value. Range of nis 0 to 262143.

AUTHBS?
Returns AUTHBS value setting.
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Css:

FVve:

CALLING:
NUM "n”
Sets Calling Party Number. The number nis entered as a string, with
quotation marks (i.e., "316/522-4981").
NUM?
Returns Calling Party Number setting (string).
Pl n
Sets Calling Party Number Presentation Indicator. Range of nis 0 o 3.
PI?
Returns Calling Party Number Presentation indicator setting.
Sin
Sets Calling Party Screening Indicator. Range of nis 0 to 3.
sI?
Returns Calling Party Screening Indicator setting.

DMAC n

Sets Digital Mobile Attenuation Code. Range of nis 0 to 10.

DMAC?
Returns Digital Mobile Attenuation Code setting.

DVCC n
Sets Digital Verification Color Code. Range of nis 1 to 255.

bvCceC?
Returns Digital Verification Color Code setting.

EF n
Sets Extended Protocol Forward Channel Indicator (0 or 1).

EF?
Returns Extended Protocol Forward Channel Indicator setting.

ENABLE:

VOICEPrivacy n
Sets the Voice Privacy in the Call Mode Acknowledgment message (0 or 1).

VOICEPrivacy?
Returns the Voice Privacy setting.
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CS8S:

FVC:

HANDoff:

CHANnel n
Sets analog Voice or Digital Traffic Channel for Handoff. Range of nis 1 to
1023. (Use the CSS:CALL:PROCess commands to initiate Handoff.)

CHANRel?
Returns Channel for Handoif setting.

LOCAL n
Sets the Loca! Control field used in the Local Control message. Range of nis 0 to
31.

LOCAL"?
Returns the Local Control field setting.

MEM n
Sets Message Encryption Mode bit (0 or 1).

MEM?
Returns Message Encryption Mode bit sefting.

MT n
Sets the Message Type field. Range of nis 0 to 31.

MT?
Returns the Message Type field setting.

PM n
Sets Privacy Mode bit (0 or 1).

PM?
Returns Privacy Mode bit setting.

PSCC n
Sets Present SAT Color Code. Range of nis 0 to 2.

PSCC?
Returns Present SAT Cclor Code setting.

PWRLVL n
Sets Power Level requested of Mobile Station in the Power Level message.
Range of nis 0 to 7.

PWRLVL?
Returns requested Power Level setting.

RANDSSD "n”

Sets the 56 bit Random Number sent in the Shared Secret Data Update message.
The number n is entered in hexadecimal as a string, with quotation marks (i.e.,
"4AB9BE232F9C28").
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CSss:
FVC:

HANDSSD?
Returns the Shared Secret Data 56 bit Random Number setting (string).

RANDU n
Sets the 24 bit Random Number sent in the Unique Challenge message. Range of
nis 0 to 16777215

RANDU?
Returns the Unigque Challenge 24 bit Random Number setting.
8Bl n
Sets Shortened Burst Indicator. Range of nis 0 to 3.
SBI?
Returns Shortened Burst Indicator setting.
SCC n
Sets Supervisory Audio Tone Color Code. Range of nis 0 to 2.
SCC?
Returns Supervisory Audio Tone Color Code setting.
SIGNAL:
CADENCE n

Sets the on, off pattern of the Alert tone. Range of nis 0 to 63.

CADENCE?
Returns the Alert tone on, off pattern setting.

PITCH n
Sets the pitch of the Alert tone. Range of nis 0 io 3.

PITCH?
Returns Alert tone pitch setting.

TA n
Sets Time Alignment. Range of nis 0 to 31.

TA?
Returns Time Alignment setting.

VMAC n
Sets Voice Mobile Attenuation Code. Range of nis 0 to 7.

VMAC?
Returns Voice Mobile Attenuation Code setting.
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ADDENDUM TO SECTION 7-9-5
7-9-5A FVC |

CS8S:
FVC:

STARt
[C8S:FVC:STARY

Starts the 1600CSA transmitting on the Forward Voice Channel.

STOP
[CSS:FVC:STOP]

Stops the Forward Veice Channel.

SAT n
JC8S:FVC:SAT]

Specifies the SAT frequency on the FVC. Range of nis 0 or 5965 fo 6035.

SAT?
Returns current value of SAT.

PVI n
[CE8:FVC:PVI]

Enables (n = 1) or disables {n = 0) Protocol Version Indicator.

PVI?
Returns current siate of PVI.

HYPERband n
[C88:FYC:HYPERband]

Specifies Hyperband. Range of nis 0 to 3.

HYPERband?
Returns current value of Hyperband.

ORDER:

RELEASE_Winfo
[CSS:FVC:ORDER:RELEASE_Winfo]

Sends the Release with DCCH Information message.

VOICE_MSG_WTG
[CS8S.FVC:ORDER:VOICE_MSG_WTG]

Sends the Voice Message Waiting message.

SMS_MSG_WTG
[CSS:FVC:ORDER:SMS_MSG_WTG]

Sends the SMS Message Waiting message.

G3_MSG_WTG
[CSS:FVC:ORDER:G3_MSG_WTG]

Sends the G3-Fax Message Waiting message.
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C8S:
FV(C:
ORBER:

G3_PAGE
[C8S8:FVC ORDER:G3_PAGE]

Sends the Page message (Group 3 Fax}.

ASYNC _PAGE
[CSS:FVC ORDERASYNC_PAGE]

Sends the Page message (Async Data).
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7-9-6 FORWARD DIGITAL TRAFFIC CHANNEL (FDTC)

Data commands set the data in the messages and order commands send the orders (messages).
CSS:FDTC:ENABLE commands enable or disable optional fields. CSS:FDTC:FACCH:
commands pertain to the blank and burst Fast Associated Control Channel (FACCH).
CSS:FDTC:SACCH: commands pertain to the continuous Stow Associated Control Channel
(SACCH).

A. FDTC ORDERS
Css:
FDTC:
FACCH:

ALERT
Sends the Aleri with information message.

AUDIT
Sends the Audit message.

BSACK
Sends the Base Station Acknowledgment message. The CSS:FDTC:AMT n
command sets acknowledgment type.

BSCHALCON
Sends the Base Station Chalienge Confirmation message.

FLASH
Sends the Flash with Information message.

FLASHACK
Sends the Flash Acknowiedgment message.

HANDoff
Sends the Handoff message. (For complete handoff testing, use the
CSS:CALL:PROCess commands.)

LC
Sends the Local Control message.

MAINTenance
Sends the Maintenance message.

MEASure
Sends the Measurement message.

PLC
Sends the Physical Layer Gontrol.

PU
Sends the Parameter Update message.
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CSS:
FDTC:
FACCH:

RElLease
Sends the Release message.

SBDA
Sends the Send Burst DTMF Acknowledge message.

SCDA
Sends the Send Continuous DTMF Acknowledge message.

SMEASure
Sends the Stop Measurement message.

SR
Sends the Status Request message.

Sspup
Sends the Shared Secret Data Update message.

UCHAL
Sends the Unique Chalienge message.

SACCH:

ALERT
Sends the Alert with Information message.

AUDIT
Sends the Audit message.

BSACK
Sends the Base Station Acknowledgment message. The CSS:FDTC:AMT n
command sets acknowledgment type.

BSCHALCON
Sends the Base Station Chalienge Confirmation message.

FLASH
Sends the Flash with Information message.

FLASHACK
Sends the Flash Acknowledgment message.

HANDoff
Sends the Handoff message. (For complete handoff testing, use the
CS8:CALL:PROCess commands.)

LC
Sends the Local Control message.
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CSSs:
FDTC:
SACCH:

MAINTenance
Sends the Maintenance message.

MEASure
Sends the Measurement message.

PLC
Sends the Physical Layer Control.

PU
Sends the Parameter Update message.

RELease
Sends the Release message.

SBDA
Sends the Send Burst DTMF Acknowledge message.

SCDA
Sends the Send Continuous DTMF Acknowledge message.

SMEASure
Sends the Stop Measurement message.

SR :
Sends the Status Request message.

SSDUP
Sends the Shared Secret Data Update message.

UCHAL
Sends the Unique Chailenge message.

B. FDTC DATA FIELDS
CS8S:
FDTC:
AMT:

CONNect
Acknowledges a Connect message from the Mobile Station.

RELease
Acknowledges a Release message from the Mobile Station.

STATus
Acknowledges a Status message from the Mobile Station.
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CSS:
FDTC:

AMT?
Returns Acknowledge Message Type setting (string).

AUTHBS n
Sets the AUTHBS value. Range of nis 0 to 262143.

AUTHBS?
Returns AUTHBS value setting.

CALLING:
NUM "n”

Seis Calling Party Number. The number n is entered as a string, with
guotation marks (i.e., "316/522-4981").

NUM?
Returns Cailing Party Number setting (string).
Pin
Sets Calling Party Number Presentation Indicator. Range of nis 0 to 3.
Pi?
Returns Calling Party Number Presentation Indicator setting.
PLANId n
Sets Calling Party Numbering Plan ldentification. Range of nis 0 to 15.
PLARNId?
Returns Calling Party Numbering Plan Identification setting.
Sk n
Sets Calling Party Screening Indicator. Range of nis 0 to 3.
Si?
Returns Calling Party Screening Indicator setting.
TYpe n
Sets Calling Party Type. Range of nis 0 to 7.
TYpe?
Returns Calling Party Type setting.
CONTROL n
Sets the Local Control field used in the Local Control message. Range of nis 0 to
31.
CONTROL?

Returns the Local Conirol field setting.

DIC n
Sets Delay interval Compensation bit (0 or 1}.
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CSs:

FDTC:

Dic?
Returns Delay Interval Compensation bit setting.

DMAC n
Sets Digital Mobile Attenuation Code. Range of nis 0 to 10.

DMAC?
Returns Digital Mobile Atienuation Code seiting.

DTX n
Sets Discontinuous Transmission bit {0 or 1}.

DTX?
Returns Discontinuous Transmission bit setting.

bvccC n
Sets Digital Veritication Color Code. Range of nis 0 to 255.

DVCC?
Returns Digital Verification Color Code setting.

ENABLE:
CALLING:

NUM n
Enables or disables Calling Party Number field (1 or 0).

NUM?
Returns the Calling Party Number Enable setting.

BIC n
Enables or disables Delay Interval Compensation bit (1 or 0).

DiC?
Returns Delay Interval Compensation bit Enable setting.

PBMAC n
Enables or disables Digital Mobile Attenuation Code (1 or 0).

DMAC?
Returns Digital Mobile Attenuation Code Enable setting.

DTX n
Enables or disables Discontinuous Transmission bit (1 or 0).

DTX?
Returns Discontinuous Transmission bit Enable setting.
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CSSs:
FDTC:
ENABLE:
LDP:

BSACK n
Enables or disables Last Decoded Parameter in Base Station
Acknowledgment message {1 or 0).

BSACK?
Returns Last Decoded Parameter Enable seiting for BSACK message.

FLASHACK n
Enables or disables Last Decoded Parameter in Flash Acknowledgment
message {1 or 0).

FLASHACK?
Returns Last Decoded Parameter Enabie seiting for FLASHACK message.

SBDA n
Enables or disables Last Decoded Parameter in Send Burst DTMF
Acknowiedge message {1 or 0).

SBDA?
Returns Last Decoded Parameter Enable setting for SBDA message.

NOMW n
Enables or disables Number of Messages Waiting field (1 or 0).

NOMW? '
Returns Number of Messages Waiting field Enable seftting.

RFCHAN n,x
Enables or disabies selected RF Channel index. Range of nis 0 to 11 (index).
Range of xis 1 or 0 {enable or disable).

RFCHAN? n
Returns selected RF Channel index Enable setting. Range of nis 0 to 11.

SIGNAL n
Enables or disables Signal field {1 or 0).

SIGNAL?
Returns Signal field Enable setting.

STATUS:

CMODE n
Enables or disables Call Mode field in Status Request message {1 or 0).

CMODE?
Returns Call Mode field Enable setting.
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CSs:
FDTC:
ENABLE:
STATUS:

ESN n
Enables or disables Electronic Serial Number field in Status Request
message {1 or 0}.

ESN?
Returns Electronic Serial Number field Enabie setfing.

MEM n
Enables or disables Message Encryption Mode field (1 or 0).

MEM?
Returns Message Encryption Mode field Enable setting.

Ti n
Enables or disables Terminal Information fieid {1 or 0).

T?
Returns Terminal Information field Enable setting.

VPM n
Enables or disables Voice Privacy Mode bit {1 or 0).

VPM?
Returns Voice Privacy Mode bit Enable setting.

TA n
Enables or Disables Time Alignment field (1 or 0)

TA?
Returns Time Alignment field Enable setling.

HANDoff:

CHANnRel n
Sets analog Voice or Digital Traffic Channel for Handoff. Range ofnis 1 to
1023. (Use the CSS:CALL:PROCess commands to initiate Handoff.}

CHANRel?
Returns channel tor Handoff setting.

LDP n
Sets Last Decoded Parameter. Range of nis 0 to 15.

LDP?
Returns Last Decoded Parameter setting.
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7-50

C8s:

FDTC:

MEM n
Sets Message Encryption Mode (0 or 1).

MEM?
Returns Message Encryption Mode setting.

NOMW n
Sets Number of Messages Wailing field. Range of nis 0 to 63,

NOMW?
Returns Number of Messages Waiting field setting.

RANDSSD "n”

Sets the 56 bit Random Number sent in the Shared Secret Data Update message.
The number n is entered in hexadecimal as a string, with gquotation marks {i.e.,
"4A59BE232F9C267).

RANDSSD?
Returns the Shared Secret Data 56 bit Random Number setting (string).

RANDU n
Sets the 24 bit Random Number sent in the Unique Chailenge message. Range of
nis 0 to 16777215.

RANDU?
Returns the Unique Challenge 24 bit Random Number setting.

HATe n
Sets Channel Rate (0 [Fuli-Rate] or 1 [Half-Rate]).

RATe?
Returns Channel Rate setting.

AFCHAN n,x
Sets selected RF Channel index. Range of nis 0 to 11 (index). Range of xis 1 to
1023 (RF Channel setting).

RFCHAN? n
Returns selected RF Channel index setting. Range of nis 0 to 11.

RN n
Setfs Requesi Number. Range of nis 0 to 15.

RN?
Returns Request Number setting.

SBl n
Sets Shortened Burst indicator. Range of nis 0 to 3.

SBi?
Returns Shortened Burst Indicator setting.



C8s:

FDTC:

SIGNAL:

CADENCE n

Sets the on, off pattern of the Alert tone. Range of nis 0 to 63,

CADENCE?
Returns the Alert tone on, off pattern setting.

PITCH n
Sets the pitch of the Alert tone. Range of nis 0 to 3.

PITCH?
Returns Alert tone pitch setting.

SLOT n
Sets Timeslot. Range of nis 1 to 3.

SLOT?
Returns Timesiot setting.

TA n
Sets Time Alignment. Range of nis 0 to 31.

TA?
Returns Time Alignment setting.

Tin
Sets Timeslot Indicator. Range of nis 0 te 6. (0 is analog.)

Ti? ,
Returns Timeslot Indicator setting.

VPM n
Sets Voice Privacy Mode bit {0 or 1).

VPM?
Returns Voice Privacy Mode bit setting.
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ADDENDUM TO SECTION 7-9-6
7-9-6A FDTC

£8s:
FDTC:

STARt
[C8S8:FDTC:8TARr]

Starts the 1600CSA transmitling on the Forward Digital Traffic Channel.

STOP
[CSS:FDTC:STOP)

Stops the Forward Digital Traffic Channel,

FACCH: or SACCH
Nsy 0 g5

DEDicated:

HANDoff
[CE8SFDTC:FACCH: or SACCH:DEDIcated  HAND off]

Sends Dedicated DTC Handoff message.
HYPERband:

MEASure
[C8S:FDTC:FACCH: or SACCH:HYPERband:MEAS ure)

Sends Hyperband Measurement message.
CAPability:

REQuest
[C8SFDTC:FACCH: or SACCH:CAPability:REQuest]

Sends Capability Update Request message.

RESPonse
[CSS:FDTC:FACCH: or SBACCH:CAPability: RESFPonse}

Sends Capability Update Response message.
RDATA:

MESSage
[CSS:FDTC:FACCH: or SACCH:RDATA:MESSage]

Sends R-DATA message.

ACCept
[CSSIFDTC:FACCH: or SACCH:RDATA:ACCoept]

Sends R-DATA ACCEPT message.

REJect
[CS8:FDTC:FACCH: or SACCH:RDATA:REJect]

Sends R-DATA REJECT message.
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C8S:

FDTC:

FACCH: or SACCH:

socC
[CSS:FDTC:FACCH: or SACCH:SOC]

Sends SOC Message Delivery message.

BSMC
[CSS:FDTC.FACCH: or SACCH:BSMC]

Sends BSMC Message Delivery message.

RAW x(1),x(2),%(3),x(4),x(5),x(6),...,x(n)

[C88:FDTC:FACCH: or SACCH:RAW]

This command is used to generate a user defined message. The parameters used with
this command each setup 8 bits of the message. Since each word of a FACCH or
SACCH message consists of 48 bits, it takes 6 parameters to make 1 word, 12 to make
2 words,.. etc. Therefore the number of parameters used with this message is
variable, but it must be a multiple of 6.

RFCHAN n,m
[CSS:FDTC:RFCHAN]

Specifies RF Channel Number {m) indexed by n. Range of nis 0 to 23; range of mis
1 to 1023,

RFCHAN? n
Returns current value of RFCHAN indexed by n. Range of nis 0 to 23.

PVin
[CSS:FDTC:PVI]

Enables {n = 1} or disables {n = 0) Protocol Version Indicator.

PVi?
Returns current state of PVI.

DTXContrel n
[C88:FDTC:DTXControl]

Enables {n = 1} or disables (n = 0} DTX Control.

DTXControl?
Returns current state of DTXControl.

7-518
62




Css:

FDTC:
DCCHinfo:
Digital

HUMBer n
[CSSIFDTC:DCCHinfe:NUMBerj

Specifies Length of DCCH info content. Range of nis 0 to 2.

NUMBer?
Heturns current value of NUMBer.

HYPERDband n,m
[CSS:FDTC:DCCHInto:HYPERband]

Specifies Hyperband {m) indexed by n. Range of nis 0 fo 2, range of mis 0 {o 3.

HYPERDband? n
Returns current value of HYPERband indexed by n. Range of nis 0 to 2.

CHANRnel h,m
[C8S:FDTC:DCCHinfo:CHANnel]

Specifies Digital Control Channel Information (m) indexed by n. Range of nis 0 to 2;
range of mis 0 to 2047,

CHANRel? n
Returns current vaiue of CHANnel indexed by n. Range of nis 0 to 2.

DVCC nm
[CSS:FDTC:DCCHInfo:DVCC]

Specifies Digital Verification Color Code (m) indexed by n. Range of nis 0 to 2; range
of mis 0 to 255.

DVCC?
Returns current value of DVCC indexed by n. Range of nis 0 to 2.

MSGWTG:

HUMBer n
[CSS FDTG:MSGWTG:NUMBer]

Specifies Length of Message Waiting info content. Range of nis 1 to 15.

NUMBer?
Returns current value of NUMBer.
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CSS:

FDTC:
MSOWTG:
MESSage:

TYPE n,m
[C88:FDTC . MSGWTG MESSage: TYPE]
Specifies Messages Waiting Type (m) indexed by n. Range of nis 0 to 14; range
of mis O fo 15.
TYPE? n
Returns current value of TYPE indexed by n. Range of nis 0 to 14.
NUMBer n,m
[C8S:FDTC:MSGWTQ:MESSage: NUMBor]
Specifies Number of Messages Waiting (m) indexed by n. Bange of nis 0 to 14;
range of mis 0 to 63.
NUMBer? n
Returns current value of NUMBer indexed by n. Range of nis 0 to 14.

TASK n

[CSS:FDTC TASK]
Specifies Task Status. Range of nis 0 {o 7.

TASK?
Returns current value of TASK.

ATS n
[C8S:FDTC.ATS]

Specifies Assigned Time Slot. Hange of nis 0 to 15.

ATS?
Returns current value of ATS.

PV o
[CSS8FDTC:PV]

Specifies Protocol Version. Range of nis 0 to 15.

PVY?
Returns current value of PV,
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7-51E
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£8s:

FDTC:
CHANGE:

S0C n
[C8S:FDTC:CHANGE:SOC]

Enables {n = 1) or disables (n = 0} System Operator Code Change Indicator.

S0CC?
Returns the value of SOC,

BSMC n
[C88:FDTC:CHANGE:BSMC]

Enables (7 = 1) or disables (n = {) Base Station Manufaciurer Code Change Indicator.

BSML?
Returns current state of BSMC.

DELTA:

TIME n
[CSS:FDTC:DELTA:TIME]

Specifies Delta Time. Range of nis 0 to 2047

TIME?
Returns current value of TIME.

Vidi:

Ve n
[CSS:FDTC:VMI:VC]

Specifies Voice Code. Range of nis 0 to 7.

vC?
Returns current value of VC.



C8Ss:
FBTC:
VAL

PM_V n
[CSS:FDTC:VMI:PM_V]

Specifies Voice Privacy Mode. Range of nis 0 to 7.

PM_V?
Returns current value of PM_V.

DPM n
[CS8:FDTC:DPM]

Enables {(n = 1) or disables (n = 0} Data Privacy Mode.

DPM? _
Returns current state of DPM.

MEMC:

MEA n
[CSS:FDTC:MEMC:MEA}

Specifies Message Encryption Mode C Algorithm. Range of nis 0 to 3.

MEA?
Returns current value of MEA.

MED n
[CSS:FDTC:MEMCIMED]

Specifies Message Encryption Mode C Domain. Range of nis 0 to 3.

MED?
Returns current vaiue of MED.

MEK n
1CSS:FDTC:MEMC:MEK]

Specifies Message Encryption Mode C Key. Range of nis 0 to 3.

MEK?
Returns current value of MEK,
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C8s:

FDTC:

MAP:

7-51G
02

VPM n
[C58:FDTC:MAP:VPM]

Specifies Voice Privacy Mode Map. Range of nis 0 to 15.

VPM?
Returns current value of VPM.

CODER n
[CSS:FDTC:MAP:CODER]

Specifies Voice Coder Map. Range of nis 0 to 63.

CODER?
Returns current value of CODER.

MEA:

DOMAIN n
[C8S:FDTC:MAP:MEA:DOMAIN]

Specifies Message Encryption Algorithm Map Domain. Range of nis 0 to 255.

DOMAINT
Returns current value of DOMAIN.

ALGORithms n,m
[CSS:FDTC:MAP:MEA:ALGORIthms]

Specifies Message Encryption Algorithm Map (m) indexed by n. Range of nis
0to 7; range of mis 0 to 15,

ALGORithms? n
Heturns current value of ALGORHhms.

MEK n
[CSS:FDTC:MAP:MEK]

Specifies Message Encryption Key Map. Range of nis 0 to 15.

MEK?
Returns current value of MEK.

ARQ n
[CSS:FDTC:MAP:ARQ]

Enables {n = 1) or disables (n = 0) FACCH/SACCH ARQ Map.

ARQ?.
Returns current state of ARQ.



Css:
FDTC:
MAP:
SMS n
[CSS:FDTC:MAP:SMS]

Specifies SMS Map. Range of nis 0 to 3.

SMS?
Returns current vaiue of SMS.

SUPPort:

iRA n
[CSS:FDTC:SUPPort:IRA]

Enables (n = 1) or disables (n = 0) IRA Support.

IRAT
Returns current state of |RA.

SOC n
[C88:FDTC:80C]

Enables {n = 1) or disables (n = ) System Operator Code.

SOC?
Returns current state of SOC,

BSMC n
[CSS:FDTC:BSMC]

Enables (n = 1) or disables (n = 0) Base Station Manufacturer Code.

BSMC?
Returns current state of BSMC.

RTRANSaction n
[CSS:FDTC:ATRANSaction]

Specifies R-Transaction tdentifier. Range of nis 0 to 255.
ssage.

RTRANSaction?
Returns current value of RTRANSaction.
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Css:

FDTC:

7-511
Gz

RDATA_UNIT:
Used

LENGth n
[CSS:FDTC:RDATA_UNIT:LENGth]

Specifies Length of the R-Data Unit info content. Range of nis 1 to 256.

LENGth?
Returns current value of LENGth.

HLP:

iDentifier p
[CSS:FDTC:RDATA_UNITHLP: IDentitier]

Specifies Higher Layer Protocol identifier. Range of nis 0 to 255.

IDentifier?
Returns current value of |Dentifier.

DATA n,m
[CSS:FDTCRDATA_UNITHLP:DATA]

Specifies Higher Layer Protocol Data Unit (m) indexed by n. Range of n is
0 to 255; range of mis 0 to 255.

DATAY n
Returns current value of DATA. Range of nis 0 to 255.

MESSage:
CENTer:

TYPE n
[C8S:FDTC:MESSage:CENTer: TYPE]

Specifies Type of Number, Range of nis 0 to 7.

TYPE?T
Returns current value of TYPE.

PLANId n :
[CSS:FDTC:MESSage:CENTer: PLANId]

Specifies Numbering Plan ldentification. Range of nis 0 to 15.

PLANId?
Returns current value of PLANid.



C85:

FDTC:
MESSage:
CENTer:
ENCoding n
[CSS:FDTC:MESSage:CENTer:ENCoding]
Enables (n = 1} or disables (n = 0) Address Encoding.
ENCoding?
Returns current state of ENCoding.
ADDRess “n”
[CSS:FDTC:MESSage:CENTer:ADDRess]
Specifies Address (ASCII string).
ADDRess?
Returns current siring value of ADDRess.
USER:
DEST:

TYPE n
[CSS:FDTCUSER:DEST:TYPE]

Specifies Type of Number. Range of nis 0 to 7.

TYPE?Y
Heturns current value of TYPE.

PLANId n
[CSS:FDTC:USER:DEST:PLANId]

Specifies Numbering Plan ldentification. Range of nis 0 to 15.

PLANIA?
Returns current value of PLANId.

ENCoding n
[C58:FDTC:USER:DEST:ENCoding]

Enables (n = 1) or disables (n = 0) Address Encoding.

ENCoding?
Returns current state of ENCoding.
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C88:

FDTC:

7-51K
02

USER:
DEST:

AD
[cs

Dfess “n”
S:FDTC:USER:DEST:ADDRess]

Specifies Address (ASCII string).

ADDRess?
Returns current string value of ADDRess.

SUBaddress:

LENGth n
[CSS:FDTC:USER:DEST:SUBaddress:LENGth]

Specifies Length of subaddress info content. Range of nis 0 to 21.

LENGth?
Returns current value of LENGth.

ODD_EVEN n
{CSS:FDTC:USER:DEST :SUBaddress:ODD_EVEN]

Enables (n = 1} or disables (n = 0) Odd/Even Indicator.

ODD_EVEN? -
Returns current state of ODD_EVEN.

TYPE n
[CSS:FDTC:USER:DEST:SUBaddress:TYPE]

Specifies Type of subaddress. Range of nis 0 o 7.

TYPE®
Returns current value of TYPE.

REServed n
[C88:FDTC:USER:DEST:SUUBaddress:REServed]

Enables (n = 1) or disables (n = 0) Reserved.

REServed?
Returns current state of REServed.



CSS:
FDTC:
USER:
DEST:
SUBaddress:
ADDHRess n,m
[C88:FDTC:USER:DEST:SUBaddress:ADDReass]

Specifies User Destination Subaddress (m) indexed by n. Range of nis 0 to 19;
range of mis 0 to 255.

AUDRess? n
. Returns current value of User Destination Subaddress indexed by n. Range of n
is 0 to 19.

ORIG:

TYPE n
[CSS8:FDTC:USER:ORIG:TYPE]

Specifies Type of Number. Range of nis 0 io 7.

TYPE?
Returns current value of TYPE.

PLANId n
[CSS:FDTC:USER:ORIG:PLANId]

Specifies Numbering Plan ldentification. Range of nis 0 fo 15.

PLANId?
Returns current value of PLANId.

ENCoding n
[CS8:FDTC:USERORIG:ENCoding}

Enables (n = 1) or disables (n = 0) Address Encoding.

ENCoding?
Returns current state of ENCoding.

ADDRess “n”
[C88:FDTCUSER:ORIG:ADDRess]

Specifies Address (ASCII string).

ADDRess?
Returns current string value of ADDRess.
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£Ss:

FDTC:

7-51M
a2

USER:

ORIG:

SUBaddress:

LENGiIh n
[CSE:FDTCUSER:QRIG:SUBaddress:LENGth]

Specifies Length of User Originating subaddress info content. Range of nis
0 to 21.

LENGEh?
Returns current value of LENGth.

ODD _EVEN n
[CSS:FDTC:USER:ORIG:SUBaddress:ODD_EVEN]

Enables (n = 1) or disables (n = 0) Odd/Even indicator.

obD _EVEN?
Returns current state of ODD_EVEN.

TYPE n
[C8S:FDTC:USERIORIG:8UBaddress: TYFE]

Specifies Type of subaddress. Range of nis 0 {o 7.

TYPE?
Returns the value of TYPE.

REServed n
[C8S:FDTC:USER:ORIG:SUBaddress:REServed]

Enables {n = 1} or disables {n = 0) Reserved.

REServed?
Returns current state of REServed.

ADDRess n,m
[CS88:FDTCUSER:ORIG:SU/Baddress:ADDRess]

Specifies User Originating Subaddress {(m) indexed by n. Range of nis 0 to 18;
range of mis 0 to 255.

ADDRess? n
Returns current vaiue of User Originating Subaddress indexed by n. Range of n
is 0 to 189,



Cs88:

FDTC:
USER:
QRIG:

PRESentation:
Piln
[{CS88 FDTCUSER:ORIG:PRESsentation:Pl}
Specifies Presentation Indicator. Range of nis 0 to 3.
PI?
Returns current value of Pl
Sl
[C8SFDTC:USER:QORIG:PRESentatian:8i}
Specifies Screening Indicater. Range of nis 0 to 3.
Si?
Returns current value of Si.
REServed n
[C8S:FDTC:USER:ORIG:PRESantation:REServed]
Specifies Reserved. Range of nis 0 io 15.
REServed?
Returns current value of REServed.

RCAUSE n

[CSS:FDTC:RCAUSE]
Specifies R-Cause. Range of n is 0 to 255.

RCAUSE®?
Returns current value of RCAUSE.

CUSTOM:

LENGth n
[C8S:FDTC:CUSTOM:LENGth]

Specifies Length of Custom Control in octets. Range of nis 1 to 255.

LENGth?
Returns current value of LENGth.
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FDTGC:

CUSTOM:

CONTrol n,m
[CSS:FDTC:CUSTOM:CONTrol]

Specifies Custom Control {(m)} indexed by n. Range of nis 0 to 255, range of m is
0 toc 255.

CONTroi? n
Returns current value of CONTrol indexed by n. Range of nis G to 255,

HYPERDband:

7-510
o2

NUMBer n
[CES:FDTC:HYPERband:NUMBer]

Specifies Number of Hyperband channels. Range of nis 0 {0 24.

NUMBer?
Returns current value of NUMBer.

BAND n,m
[CS8:FDTC:HYPERBand:BAND]

Specifies the Hyperband (m) indexed by n. Range of nis 0 to 23; range of mis
0 to 3.

BAND? n
Returns current value of BAND.

CHAHNnel n,m
[CS8:FDTC:HYPERband:CHANn&l]

Specifies Hyperband channels (m} indexed by n. Range of nis 0 to 23; range of mis
0 to 2047.

CHANRel? n
Returns current value of CHANnel indexed by n. Range of nis 0 to 23

TARGet n
[C88:FDTC:HYFERband:TARGst]

Specifies Target Hyperband. Range of nis 0 to 3.

TARGet?
Returns current value of TARGet.



Cs8s:

FDTC:

ENABLE:

DCCHinfo n
[CSS:FDTC:ENABLE:DCCHinfo]

Specifies Digital Control Channel Information.

DCCHinfo?
Returns current value of DCCHinio.

MSGWTG n
[C88:FDTC:ENABLE:MSGWTG]

Specifies Other Messages Waiting info.

MSGWTG?
Returns current value of MSGWTG.

TASK n
[CSS:FDTC:ENABLE:TASK]

Specifies Task Status.

TASK?
Returns current vaiue of TASK.

DELTA:

TIME nn
[CSS:FOTC:ENABLE:DELTA: TIME]

Specifies Delta Time.

TIME?
Returns current value of TIME.

VM n
[C88:FDTC:ENABLE:VMI]

Specifies Voice Mode.

VMI?
Returns current value of VMI.

DPM n
[CSS:FDTC:ENABLE:DPM]

Specities Data Privacy Mode.

DPM?
Returns current value of DPM.
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C8S:
FBTC:
ENABLE:

MEMC n
[GSS:FDTC:ENABLE:MEMC]

Specifies Message Encryption Mode C.
MEMC?
HYPERband:

TARGet n
[C8S8:FDTCENABLE:HYPERband:TARGet]

Specifies Target Hyperband.

TARGet?
Returns current value of TARGet.

MESSage:
CENTer:

ADDRess n
[CSS:FDTCENABLE:MESSage: CENTer:ADDRess]

Specifies Message Center Address.

ADDRess?
Returns current value of ADDRess.

USER:
DEST:

ADDRess n
[CSS:FDTC:ENABLE:USER:DEST.ADDRess]

Specifies User Destinalion Address.

ADDFess?
Returns current value of ADDRess.

SUBaddress n
[CSS:FDTC:ENABLE:USER:DEST:SUBaddrass]

Specifies User Destination Subaddress.

SUBaddress? :
Returns current vaiue of SUBaddress.
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Css:
FDTC:
ENABLE:
USER:
ORIG:
ADDRess n

[C8S:FDTC:ENABLE:USER:ORIG:ADDRoss]
Specifies User Originating Address.

ADDRess?
Returns current value of ADDRess.

SUBaddress n
[CS8:FDTC:ENABLE:USER:ORIG:SUBaddrass]

Specifies User Originating Subaddress.

SiJBaddress?
Returns current vaiue of SUBaddress.

PRESentation n
[CS8:FDTC ENABLE:USER:ORIG:PRESantation]

Specifies User Originating Address Presentation Indicator.

PRESentation?
Returns current value of PRESentation.
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7-8-7 TALKBACK

Talkback commands put data received on the RDTC inte data fields of the FDTC. Data
including VSELP loops back to the Mobile Station. The FM/AM-1600CS5A performs no decoding

or error correction with this operation.

C8s:
FDTC:
TALK:
DELAY n
Adds delay between receiving and transmitting in 20 ms intervals. Range of nis 0 to
250.
START

Starts Talkback operation.

STOP
Stops Talkback operation.
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7-9-8 GLOBAL ACTION OVERHEAD MESSAGES

Global Action Overhead Messages are appended to the System Parameter Overhead message
increasing the length of the overhead message train. Action (CS8:GLACT:ACTion) commands
enable specific Global Action messages. Other commands define data and control operation.

CSS:
GLACT:

SEND
Starts Sending the Global Action as part of the Overhead message train.

STGP
Stops sending the Global Action as part of the Overhead message train.

AEPEAT:

OFF
Sends the Gilobal Action Overhead message once after starting (CSS:GLACT:SEND).

ON
Sends the Global Action Overhead message continuously after starting
(CSS:GLACT:SEND) and stops when the CSS:GLACT:STOP command is initiated.

ACTion:

ACCess n
Enables or disables Access Attempt Parameters message (1 or 0).

ACCess?
Returns Access Attempt Parameters message Enable setting.

BIS n
Enables or disables Access Type Parameters message (1 or 0). The Access Type
Parameters message contains the BiIS bit,

BIS?
Returns Access Type Parameters message Enable setting.

LOCAID n
Enables or disables Location Area message (1 or 0).

LOCAID?
Returns Location Area message Enable setting.

LOCAL1 n
Enables or disables Local Control 1 message (1 or 0}.

LOCAL1?
Returns Local Control 1 message Enable setling.

LOCALZ n
Enables or disables Local Control 2 message (1 or 0).
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Cs8s:
GLACT:
ACTion:

LOCAL2?
Returns Local Control 2 message Enable setting.

NEWACC n
Enables or disables New Access Channel Set message (1 or 0).

NEWACC?
Returns New Access Channel Set message Enable setting.

OLC n
Enables or disables Overload Control message (1 or 0).

oLC?
Returns Overload Control message Enable setting.

RANDA n
Enables or disables Random Challenge A message (1 or 0).

RANDA?
Returns Random Challenge A message Enable setting.

RANDB n
Enables or disables Random Challenge B message {1 or 0).

RANDB?
Returns Random Challenge B message Enable setting.

REGINCR n
Enables or disables Registration Increment message (1 or 0).

REGINCR?
Returns Registration Increment message Enable setting.

RESCAN n
Enables or disables Rescan message {1 or 0).

RESCAN?
Returns Rescan message Enable setting.

BiS n
Sets Busy-ldle Status bit {0 or 1).

BIS?
Returns Busy-ldie Status bit setting.

LOCAID n
Sets Cell Site Location Area ldentification. Range of nis 0 to 4095.
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C8S:
GLACT:

LOCAID?
Returns Cell Site Location Area ldentification setting.

LOCALentl n
Sets Local Control bits. Range of nis 0 to 65535,

LOCALcntl?
Returns value set for the Local Control biis.

LREG n
Sets L.ocal Area ldentification Registration bit {0 or 1).

LREG?
Returns Local Area Identification Registration bit setting.

MAXBusy:

OTHer n
Sets field indicaling Maximum number of Busy occurrences aliowed for Other than
Page responses. Range of nis 0 to 15.

OTHer?
Returns Maximum number of Busy occcurrences allowed for Other than Page
responses setting.

PGR n
Sets field indicating Maximum number of Busy occurrences allowed for Page
responses. Range of nis 0 1o 15.

PGR?
Returns Maximum number of Busy occurrences aliowed for Page responses field
setting.

MAXSztr:
OTHer n

Sets field indicating Maximum number of Seizure Tries allowed for Other than Page
responses. Bange of nis 0 to 15.

OTHer?

Returns Maximum number of Seizure Tries allowed for Other than Page responses
field setting.

PGR n

Sets field indicating Maximum number of Seizure Tries for Page responses. Range of
nis 0 to 15.

PGR?

Returns Maximum number of Busy occurrences allowed for Page responses field
setting.
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Css:
GLACT:

NEWACC n _
Sets New Access Channel starting point field. Range of nis 0 to 2047.

NEWACC?
Returns New Access Channel starting point fieid setting.

OLC n
Sets Overhead Class field. Range of nis 0 to 32767.

oLC?
Returns Overhead Class field setting.

PDREG n
Sets Power Down Registration bit (0 or 1).

PDREG?
Returns Power Down Registration bit setting.

PUREG n
Sets Power Up Registration bit {0 or 1).

PUREG?
Returns Power Up Registration bit setting.

RAND1_A n
Sets 16 most significant bits of RAND. Range of nis 0 to 32767.

RAND1_A?
Returns value set for the 16 most significant bits of RAND.

RAND1_B n
Sets 16 least significant bits of RAND. Range of nis 0 to 32767.

RAND1_B?
Returns value set for the 16 least significant bits of RAND,

REGINCH n
Sets Registration increment field. Range of nis 0 to 4095.

REGINCR?
Returns Registration Increment field setting.
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7-9-9 MOBILE STATION CONTROL MESSAGES

Mobile Station Control messages, sent on the Forward Control Channel, replace the Overhead
message train. CSS:MSCM:ORDER: commands select the Mobile Station Control Message.

CSS:
MSCM:

SEND
Starts sending the Mobile Station Control message.

STOP
Stops sending the Mobile Station Control message.

REPEAT:

OFF
Sends the Mobile Station Control message once after starting (CSS:MSCM:SEND).

ON
Sends the Mobile Station Control message continuously after starting
(CSS:MSCM:SEND) and stops when the CSS:MSCM:STOP command is initiated.

ORDER:

A_ALERT
Selects Abbreviated Alert message.

AUDIT
Selects Audit message.

BSCHALCON
Selects Base Station Challenge Confirmation message.

DIR_RTRY
Selects Directed-Retry message.

INTRCPT
Selects Intercept message.

LC
Selects Local Control message.

MSG_WTG
Selects Message Wailing message.

REG_CNF
Selects Registration Confirmation message.

RELease
Selects Release message.

REORDER
Selects Reorder message.
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CSS:
MSCHM:
ORDER:

SLOTt
Selects Digital Channel Assignment to Timeslot 1 message.

SLOT2
Selects Digital Channel Assignment to Timeslot 2 message.

SLOT3
Selects Digital Channel Assignment to Timesiot 3 message.

S8Sp_up
Selects Shared Secret Data Update message.

UCHAL
Selects Unique Challenge message.

VC _DES
Selects Voice Channel Designation message.

AUTHBS n
Sets AUTHBS value. Range of nis 0 to 262143.

AUTHBS?
Returns AUTHBS value setting.

CHAN n
Selects RF Channel. Range of nis 1 to 1023.

CHAN?
Returns RF Channel setting.

CHANPos n,x
Sets selected Channel Position field sent in Directed-Retry message. Range of nis 0 to
5 (indicating Channel Positions 1 to 6). Range of xis 0 to 127.

CHANPos? n
Returns selected Channel Position field setting. Range of nis 0 to 5.

DMAC n
Sets Digital Mobile Attenuation Code. Range of nis 0 to 10.

DMAC?
Returns Digital Mobile Attenuation Code setting.

DVCC n
Sets Digital Verification Color Code. Range of nis 0 to 255,

BvVCC? .
Returns Digital Verification Color Code setting.
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CSS:

MSCM:

EF n
Sets Extended Protocol Forward Channel Indicator (0 or 1).

EF?
Returns Extended Protoco!l Forward Channel Indicator setting.

LOCAL n
Sets the Local Control {Local Control message)/Message Type field. Range of nis 0 to
31.

LOCAL?
Returns the Local Control/Message Type field setting.

MEM n
Sets Message Encryption Mode {0 or 1).

MEM?
Returns Message Eneryption Mode setting.

MIN "n”
Selects Mobile ldentification Number. The Mobile ldentification Number (n) is entered as
a string, with quotation marks (i.e., "316/522-49817}.

~MIN?

Returns Mobile Identification Number string setting.

ORDQ n
Sets Order Qualifier field. Range of nis 010 7.

ORDQ?
Returns Order Qualifier field setting.

PM n
Sets Privacy Mode Indicator bit {0 or 1).

PM?
Returns Privacy Mode Indicator bit setting.

RANDSSD1 n
Sets the 24 most significant bits of the Random Number sent in the SSD Update
message (first order word). Range of nis 0 to 16777215,

RANDSSD1?
Returns the value set for the 24 most significant bits of the Random Number sent in the
S50 Update message.

RANDSSD2 n

Sets the 24 intermediate bits of the Random Number sent in the 58D Update message
{second order word). Range of nis 0 to 16777215.
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CSS:
MSCM:

RANDSSD27
Returns the value set for the 24 intermediate bits of the Random Number sent in the 88D
Update message.

RANDSSD3 n
Sets the eight least significant bits of the Random Number sent in the $SD Update
message (third order word). Range of nis 0 to 255.

RANDSSD3?
Returns the value set for the eight least significant bits of the Random Number sent in
the SSD Update message.

RANDU n
Sets the 24 bit Random Number sent in the Unique Challenge message. Range of nis 0
to 16777215.

RANDU?
Returns the Unique Chalienge 24 bit Random Number setting.

SBi n
Sets Shortened Burst Indicator. Range of nis 0 to 3.

SBI?
Returns Shortened Burst Indicator setting.

SCCn
Sets Supervisory Audio Tone Color Code. Range of nis 0 to 2.

SCC?
Returns Supervisory Audio Tone Color Code setting.

VMAC n
Sets Voice Mobile Attenuation Code. Range of nis 0 to 7.

VMAC?
Returns Voice Mobile Attenuation Code setting.
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ADDENDUM TO SECTION 7-9-9
7-9-9A FOCC

CSS:
MSCM:

PVi n
[CSS:MSCM:PVI]

Enables (n = 1} or disables {n = 0) Protocol Version Indicator.

PVI?
Returns current state of PVI.

ORDER:

VOICE_MSG_WTG
[CSS:MSCM:ORDER:VOICE_MSG_WTG]

Selects Voice Message Waiting message.

SMS_MSG_WTG
[CSS:MSCM:ORDER:SMS_MSG_WTG]

Selects SMS Message Waiting message.

G3_MSG_WTG
[CE88:MSCM:ORDER:G3_MSG_WTG]

Selects G3-Fax Message Waiting message.

G3_PAGE
{CSS MSCM:ORDER:G3_PAGE]

Selects Page (Group 3 Fax) message.

ASYNC_PAGE
[CSS:MSCM:ORDER:ASYNC_PAGE]

Selecis Page (Async Data) message.

ANA_VC_DES
[CSE:MSCM:ORDER:ANA_VC_DES]

Selects Analog Voice Channel Assignment message.
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7-9-10 OVERHEAD ENABLE COMMANDS

¢S8!
ENABLE:
DCCH n
[CSS:ENABLE:DCCH]
Enables (n = 1) or disables {n = 0) DCCH information word.
REGID n
[CSS:ENABLE:REGID]
Enables {(n = 1) or disables {n = 0) Registration {D word.
7-60B
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7-10 BER COMMANDS

BER commands measure the receive Bit Error Rate (BER) of a Base Station. BER is calculated
for BER:RDTC:DATA and BER:RDTC:PSUEDO. BER:DATA:LOOPBACK and
BER:DATA:45MHZ_OFFset enable the Base Station to measure own BER.

BER:

RDTC:

SETup
Sets up the FM/AM-1600CSA as when entering the Base Station Digital Traffic BER
screen. {Screen is not displayed.}

CHANRei n

Set

s RF Channel. Range of nis 1 to 1023.

SLOT n

Sel

ects Digital Traffic Timeslot. Range of nis 1 to 3.

RFLVL n
Sets RF Leve! in dBm. Range of nis -30.0 to -127.0.

DATA:

GO
Sta

USER

Sends user selected data (Reverse Digital Traffic Channel data set in the User
Defined Data Field Setup screen). Pressing the SETUP Key in the Base Station
Digital Traffic BER screen accesses the User Defined Data Field Setup screen. Data
must be set prior to initiating this command.

FSUEDOC
Sends pseudo-random data.

LOOPBACK
Sends data received from Base Station in the FDTC Siot format, back to the Base
Station in the RDTC Slot format (for Base Stations with self BER test capabilities).

45MHZ_OFFset
Downconverts frequency 45 MHz and retransmits data.

ris Base Station Digital Traffic BER test.

STOP

Sto

ps Base Station Digital Traffic BER test.

Returns number of bits.

ERRORS?
Returns number of bit errors.

BER?
Returns Bit Error Rate (percentage).
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BER:

RDTC:

7-11

CLEAR
Clears current results.

STATUS?
Returns synchronous data status (1 if Base Station cannot sync up to the data or 0}.

MODULATION ACCURACY COMMANDS

Medulation Accuracy commands measure the n/4DQPSK modulation of Base Station signals.

MOCDacce:

FDTC:

SETup
Sets up the FM/AM-1600CSA as when entering the Modulation Accuracy screen. (Screen
is not displayed.)

CHANnNel n
Sets RF Channel. Range of nis 1 to 1023.

RUN?
Starts Modulation Accuracy measurements and returns adjusted AGC value.

COMPlete?
Returns test status (1 if complete or 0 if not complete). (Test takes =25 seconds.)

EVM?
Returns RMS Error Vector Magnitude in percent.

FREQ_ERRor?
Returns Frequency Error in hertz.

IQ_OFFset?
Returns /Q Offset in dB.

MAG_ERRor?
Returns RMS Magnitude Error in percent.

PHASE_ERRor?
Returns RMS Phase Error in degrees.

7-12 GENERIC MEASURE COMMANDS
MEASure:

SAT?
Returns Supervisory Audio Tone frequency reading in Hz.

sT?
Returns Signal Tone frequency reading in Hz.
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7-13 FLASH MEMORY COMMANDS

The mass memory (MMEMory) subsystem provides the Flash Memory storage capability of the
FM/AM-1600CSA. Memory files are displayed in the JBox Flash Files Directory. 512 directory
entries are available to store Test Set states, Macro programs, or Calibration data. File names
are strings, limited to eight characters. The system promotes all lower case file name
characters to upper case. Access and operate JBox Flash Files Directory as follows:

STEP PROCEDURE

t. Press DPLX MODE Key to disptay Duplex Operation Screen.
2. Press "Sp Tst" Soft Function Key F5 to display Dual Mode Cellular Menu.
3. Press "TAUX2" Soft Function Key F5 {o display Auxiliary Functions Menu.

4. Press 6 DATA ENTRY Key to display JBox Flash Files directory.

JBOX FLASH FILES
Bytes Used: 103188 Bytes Free: 2518272

NAME TYPE size
S TEST MACRo 9477 e
MINITH MACRo 6822
STATE1 STATe 65536

_EXEC B Delete § ot B Pack B B RET 9117126
Figure 7-1 JBox Flash Files Directory

5. Use T and | FIELD SELECT Keys to select desired file (indicated by arrow).

6. To execute macro, press "EXEC” Soft Function Key F1.

7. To delete a file, press "Delete” Soft Function Key F2. Use T and | FIELD SELECT Keys to
verify and press ENTER. After deletion, perform Step 8 to release Flash Memory space.

8. To perform Pack operation, press "Pack” Soft Function Key F4. Use T and | FIELD
SELECT Keys to verify and press ENTER.

NOTE: Do not power off Test Set during Pack operation as files may be lost.

9. To Initialize Flash Memory, press "Init" Soft Function Key F3. (Initializing clears Flash
Memory and all files are lost.)

10. To return to Auxiliary Functions Menu (#2), press "RET" Soft Function Key F6.
Files are stored in Flash Memory using remote commands only. Calibration Data Sets and Test
Set States are recalled using remote commands or as part of executable macros. Table 7-3

contains the remote commands used to aperate the JBox Flash Files Directory. Error messages
are returned to Host when errors occur. Refer to Table 4-3 for description of error messages.
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COMMAND

RANGE/VALUE

DESCRIPTION

MMEMory:CATalog?

Returns Flash Memory status. First
number returned is memory space used
in bytes. Second number returned is
memory space available in bytes,
Remainder data is returned in sets of 3
consisting of file name, file type and file
size for each file stored in Flash Memory.

MMEMory:CATalog:ENTRY? n

n is line number {index) in JBox
Flash Files Directory. Setn from 0
to 512.

Returns file entry {file name, file type, file
size) for given index. Returns $3$$ if past
end of directory or --- for deleted file,

MMEMory:CATalog:USED?

Returns fite space used, in bytes.

MMEMory CATalog:FREE?

Returns available file space, in bytes.

MMEMory:DELete "

{is file name.

Deletes file but does not release memory
space until Pack operation is done,

MMEMory:iNiTialize

Erases all files stored in Flash Memory.

MMEMory:INITialize?

Rsturns 1 if file system has been
initialized, 0 otherwise.

MMEMory:LOAD:MACRe "m" "

m is name of designated macro. fis
file name.

Loads macros and variables stored as
the file name from Flash Memory into
Test Set memory. If mis *, designated
macro is executed. If m is macro names,
that macro is executed. H m is omitted
("}, no macro is executed,

MMEMory:LOAD:STATe "f"

fis file name,

Loads Test Set State stored as f from
Fiash Memory (sets C8A according to
parameters stored in Flash Memory).

MMEMory:LOAD:CALibration "f"

f is file name.

Loads Calibration Data from Flash
Memory into Test Set memory.

MMEMory:PACK

Packs Flash Memory and frees memory
space from deleted files. Do not power off
Test Set during Pack function {may lose
files). Do not Pack with a WINDOW open.

MMEMory:STORe:MACRo "m","{"

m is name of designated macro. fis
file name,

Stores all Test Set macros and variables
{except free variables) in Flash Memory
as f with macro specified as designated
macro in JBox Flash Files Directory.

MMEMory:STORe:STATe "f"

f is file name.

Stores current CSA settings as f in Flash
Memory {JBox Flash Files Directory).

MMEMory:STORe:CAL ibration "f"

fis file name.

Stores Test Set Calibration Datainto
Flash Memory (shown as BiNary files in
JBox Flash Files Directory.

MMEMory: TYPE? "{"

{ is file name.

Returps file type (MACRo, STATe,
BiNary). Returns null string if file does
not exist,

Table 7-3 CSA Flash Memory Remote Commands
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7-14 DCCH MOBILE STATION SIMULATION COMMARNDS

This section contains the TMAC commands necessary to simulate the transmit portion of a
mobile station operating on the Digital Control Channel (DCCH}. These commands are o be
used, primarily, as "tools" in applications.

The FM/AM-1600CSA must be receiving data that contains valid sync words on the Forward
Digital Control Channel (FDCCH]) before it can transmit on the Reverse Digital Control Channel
{(RDCCH). The RDCCH transmitier waits for a sync word, in the slot to which it is assigned,
befare transmitting.

in order that the Test Set can understand the fransmissions being received, the user must
observe the following guidelines illustrated below:

ANT
95 to 0 dBm [ h
T3 z® 0000 elm
= BE OO0 O
5E OEO® C)
AROOOO8

BEERECOE OO
HE=SEREDE b

E oce L] L3
@
_ foEEsdgd = 56‘ 16005 T/R
—— 1 pW to 50W
- 568 ' E (-30 to 46.99 dBm)
A y
J L
* RF WO
T pWto 15W

{-30 to 41.76 dBm)}

* RF ¥C is the only connector

that is also an output.
9157045

Figure 7-3 Connector Input Power Ranges

The user is to verify cable connections as depicted in Figure 7-3. There are three possible
configurations for interfacing the Test Set to a mobile unit or ceil site. See Tabie 7-4 for
interface configurations:

CONFIGURATION 16008 ANT 16008 T/R 1600CSA RF /0
1 I * o)
2 * i o)
3 * * WO

I - Input O - Qutput % - High Impedance

Table 7-4 Input/Output Connector Configurations
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7-14-1 TDMA TRANSMISSION OVERVIEW

The type of TDMA Transmission (as discussed in each subsection of Section 7-14) is determined
by three different factors figured in the setup: :

& Llength
& Mode
@ Selection of type of data for data field

The Length can be Normal or Abbreviated. In a Normal iength message, the User Data block is
101 bits long, while in an Abbreviated length message, the User Data block is enly 79 bits long.
In both cases the TDMA siot length is the same (324 bits); however, in the Abbreviated Length
Message, extra Ramp Time bits and Guard Time bits are added that make up the difference.

Ses Figure 7-4 tor an illustration of a Normal Length Message See Figure 7-5 for an illustration
of an Abbreviated Length Message.

The Mode can be Contiguous or Sub Channel. In a Contiguous transmission mode, the FM/AM-
i800CSA iransmits at 3 Fuli-Rate TDMA in the slot determined by the M85:8L0T n command
discussed in 7-14-2. In a Sub Channel transmission mode, the FM/AM-1600CSA transmits in a
Sub Channe! slot. See Figure 7-8 for an illustration of a Contiguous transmission and a Sub
Channel transmission.

The data field can consist of either random data or user-defined data.
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USER DATA . 101 bits of Random or
(See Figure 7-7) Uset-defined data

| o —————— e ——— 1
E
Not luted
or inzgxm | Taii Bits | Totai122bks
| |
E 5 Bits |
3"“ ____________________________ g
Convoluted | ] Total
& Inerieaved 122 bits 122 bits [ 2asbis
cgata I
l E-f-': 244 hits ol J

Total
324 bits

A TOMA frame is 40 milliseconds jong and consists of six equally sized time slots (1-6),
each 162 symbols {324 bits) in langth. A TDMA block consist of half a TDMA frame
(sither slots 1 16 3 or slols 4 to 6). ’

One TOMA Frame
peg——re——e1— O TOMA Block = f€-- One Slot
1123 41561 |23|4|5|6]1|2|3|4]5 )86 .
RDCCH
4110011
Figure 7-4 Normal Length Message in the RDCCH
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USER DATA 79 bits of Random
(See Figure 7-7) or User-defined data

Mot convoluted

or Interieaved CRC Tail Bits | Total 100 bits

l
16 & Bitsj

E!_‘ ____________________________ h—
Convolutsd E i Total
& imarieaved 122 bits i
deda E § 200 bits
Dl ]
S e P
Abbrevisted Sict Format
. .. D [
|+ G | R |PREAM | SYNC R | AG : e
16 28 8 38 bi‘ls[
G - Guard Tims
R - Ramg Yime
AG - Abbreviated Guard Time
T One Frams = 1944 bits (972 Symbols) = 40 s (25 Frames Per Se) |
" !
2 3 4 5 8 ;
[ . !
_______________ . OmeTDMABlck T |
A TOMA frame is 40 milliseconds long and consists of six equally sized time slots (1-6),
sach 162 symbols (324 bits} in lsngth. A TDMA block consist of ha#f a TDMA frame
{eithar siots 1 to 3 or slots 4 to 8},
. O TOMAFmme

Mmom TOMA Block —3 Hv—- One Slot

1/2/314|5;6[1t:2|3!45|6;1|2|3|4|5]6

RDCCH

110012

Figure 7-5 Abbreviated Length Message in the RDCCH
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H

E— tet——— 324 Bits

—— [&— 324 Bits *See Figure 7-4 and Figure 7-5
for Normal and Abbreviated Slot

Format information.

Figure 7-6 Contiguous and Sub Channel Transmissions

FDCCH

RDCCH

FULL RATE
8LOT1

SUBCHANNEL
SLOT 1

2102003
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7-14-2 SETUP COMMANDS

To set up the FM/AM-1600CSA for Mobile Station Simulation (MSS), use the foillowing TMAC
commands:

MSS:8ETup } These two are to be used first

@®

&
@
®

MSS:

MSS:CHANRel n

in setting up an application

MSS:RFLVL n
MSS:SLOT n

SETup
[ME8:8ETup}

Configures the FM/AM-1600CSA to simulate a Mobile Station.
MSS:SETup periorms the following functions to set up the Test Setl:

7-70
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Places the 1600S into the Duplex Mode of operation.

Selecis the 16008 Modulation as "User Defined.” The parameters defined are as
follows:

& Modulation as FM DATA
® |[F Filters as 30 kHz
& Post Detection as 15 kHz Low-Pass Filter.
Sets the output level of the 16003 Duplex Qut Connector to +7 dBm.
Selecis the 16008 AGC Type as User Defined — High Speed.
Turns off all 16008 Function Generators
Sets the 16008 input connector to Antenna.

Halts all tasks currently executing (i.e. if 1600CSA is decoding FOCC data, then that
function is stopped).



MSS:

CHANnel n
IMSS:CHANnel]

Selects Reverse Channel on which to transmit. Range of nis 1 to 1023.

The 16005 Duplex Operation is set up {o receive on the selected forward channel and to
transmit out the 1600S Duplex Out Connector at 130 MHz below the selected reverse
channel. This output is used as a local oscillator and is mixed with 130 MHz in the 1600CS8A
and transmitted out the RF I/O Connector on the selected reverse channel.

@® Example:
RDCCH Channel 1 is selected.

Then, 16008 (in the Duplex mode of operation) receives on a frequency of
870.03 MHz and transmits, via the Duplex Out Connector, on a frequency of
695.03 MHz. '

And, the 1800CSA accepts the 695.03 MHz transmission, via the Duplex in Connector,
and mixes with 130 MHz and the resultant frequency is 825.08 MHz.

CHARNRel?
Returns current mobile simulation channel.

RATE n
[MSS:RATE]

Selects TDMA transmission rate: full (n = 0) or half (n = 1).

RATE? _
Returns current state of TDMA transmission RATE.

RFLVL n
[MSS:AFLVL]

Specifies RF output level at which to transmit. Range of nis -127.9 t0 -30.0 dBm.

SLOT n
[MSS:8LOT]

Specifies DCCH Full Rate Slot in which to transmit. Range of nis 1 to 3.

SLOT?
Returns current vaiue of DCCH slot selection.

7-71
02



7-14-3 RDCCH RAW GENERATOR

The following commands direct the RDCCH Raw Generator te transmit data on the RDCCH
synchroncus to the FDCCH. The RDCCH Raw Generator transmits user data in the following
methods as specified by the MSS:RDCCH:DVCC, MSS:RDCCH:LENGth, MSS:RDCCH:MODE
and MSS:RDCCH:SELect commands:

1. Fuli-Raie TDMA Channel as Normal or Abbreviated transmission bursis
® Handom Data
#& User-Defined Data

2. Within a Random Access Channel {(RACH) Sub-Channel as Normal or Abbreviated
transmission bursts

® Random Data
® User-Defined Data

The preamble, sync words, and sync+ as specitfied in 15-136 as well as the Cyclic Redundancy
Check (CHC]}, convolutional encoding and interieaving are performed by the FM/AM-1600CSA.

The data in the DATA field is setup by the user as wither a user-defined pattern or random data.

Use the following commands to specify the Length and Maode of the Reverse Digital Control
Channel;

MSS:
HDCCH:
LENGth:

ABBREViated
MBS RDCCH.LENGIh:ABBREViated]

Selects Abbreviated length transmission bursis on RDCCH.

NORMal
[MSS:RDCCH:LENGth:NORMal]

Selects Normal length transmission bursts on RDCCH.
MODE:

CONTiguous
[MSS:RDCCH:MODE:CONTiguous]

Selects transmission in Full-Rate TDMA Channel.

SUBCHANnNs!
[MSS:RDCCH:MODE:SUBCHANne/]

Selects transmission in RACH Sub Channel.
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MSS:
RODCCH:
SELect:

RANDom
[MSS:RDCCH:SELect:RAND om}

Selecis Random Data for DATA Field in transmission bursts on RDCCH.

USER
[MSS:RDCCH:SELect:USER]

Selects a user-defined data pattern for DATA Field {(See MSS:RDCCH: USER)
transmission bursts on RDCCH.

BYCC n
[MSS:RDCCH:DVCC]

Specifies Digital Verification Color Code. Range of nis 1 to 255,

BVCC?
Returns current value of Digital Verification Color Code.
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If the datz selected is USER, then the data is specified by the following command:

MSS:
RODCOCH:
USER n, word
[MSS:RDCCH:USER]
Specifies each 16 bit word indexed by n. Range of nis G io 6; range of word is
0 to #hFFFF.
USER data consists of 7 words (Normal Length) or 5 words (Abbreviated Length). Each
word (n) consists of 16 bits. n = 0 selects the most significant word; n = 6 selecis the
least significant word. The first bit of word is the most significant bit, the last bit of word
is the least significant bit (left justified).
|=‘-( Normal length message burst (101 bits) 1 }—;—:{ Not vsed-)»l
|-‘-‘{ Abbraviaied length message burst (79 bits) oo E i :
i
E !
n=0 M1 n=2 n=3 n=4* n=5 n=6*"
Bis 32 48 54 80 86 142
Word
* For Abbreviated length message, word 4 consists
‘5 210 of only 15 bits witich must be left Justified.
** For Normal length message, word 6 consists
MSB LS8 of only § bits which must be laft justified.

9110020
Figure 7-7 User Data Message Diagram

Use the following commands to Start and Stop the data:

STARt
[MSS:RDCCH:STARLY]

Starts transmission in RDCCH.

STOP
[MSS:RDCCH:STOP]

Stops transmission in RDCCH.
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7-14-4 RANDOM ACCESS CONTROL CHANNEL (RACH) MESSAGE GENERATOR

To simulate a mobile access on the DCCH, the following commands direct the RACH Message
Generator to transmit a fixed length, user-defined message as Normal or Abbreviated
transmission bursis in g Full-Rate TDMA Channel or within a RACH Sub-channel on the RDCCH
synchronous to the FDCCH (See Figure 7-9 and Figure 7-10).

MSS:

RDCCH:
MESSage:

LENGth n
[MSS:RDCCH:MESSage:LENGh]

Specifies the length (number of transmission bursts) of RDCCH message. .F{ange of n
is 1 fo 320.

LENGth?
Returns current RDCCH message length.
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MSS:
RDCCH:
. MESSage:

DATA m,n,word

[MSS:RDCCH.MESSage:DATA]

Specifies a 16 bit data word (indexed by n) in selected transmission burst {m). The
range of mis 0 to 319; range of nis 0 to 6, range of word is O to #hFFFF.

UUSER data consists of 1 to 320 transmission bursts. Each burst consists of 7 words
{(Normali Length} or 5 words (Abbreviated Length). n = 0 selects the most significant
word; n = 6 selects the least significant word. The first bit of word is the most
significant bit, the last bit of word is the least significant bit.

RACH MESSAGE

m= M= M=2 m=3 ¢ & © m=318

[}x— T “Nommal length transmission burst (101 bfte) e ;-,T];; Né?us?a-x-l |

H b

| 3 Abbrevlated length transmission burst (79 bits) _—»] i {

N | | ¥

l i |

| n=0 n=1 n=2 n=3 =4 n=5 n=6* |

| |

Bits 32 48 &4 96 112

| |
!

* For Abbraviaied length mossage, word 4 consists |

| Word of only 15 blts which must b left Justified. |

{ 21,0 ** For Normal length message, word 6 consists E

of only § bits which must be left justified.

9110021
Figure 7-8 RDGCH Message Diagram
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[ 7™/

RACH Message

—

L3

L2

Bk

R

il

+ [

++ RAGH Message length is selectabla

from 1 to 320 transmission bursts, aach

consiuting of 101 (Normal) or

79 (Abbreviated) oits.

$Sse Figure 7-8 far mora datails on the

RAGH Message.

* 101 {Normal) or 78 {Abbraviated) bils

of user-defined data.

™ User data {not convoluted o interieaved)

plus 16 CRC bits and 5 Tail bits. Total
of 122 (Normal) or 100 (Abbreviated} bits.

*** Convoluted & inlerleaved data. Total of

244 {Normat) or 200 {Abbreviated} bits.

*TDMA Siot formatted data which includes

6 Guard bits, 6 Ramp bits, 16 Preamble
bits, 28 Sync blts, first 122 bits of
convolited & interleaved data, 24 Sync
bits and remalning 122 (Normai} bits of
convoluted & interieaved data or rermaining
78 {Abbreviated} bits of convoluted
& interleaved data plus 6 Ramp bits and
38 abbreviated Guard bits, total of 324 bits,

E«(——‘ Ona TIMA Siot

5

4

5

6 ieee

'RDCCH

Figure 7-9 RACH Message Transmission (Contiguous)

9110015
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RACH Message -

++ RAGH Massage langth is solectabile
from 1 to 320 transmission bursts, sach
consisting of 101 (Normal) or
79 (Abbreviatad) bits.
Ses Figure 7-8 for more details on the
RACH Message.

* 101 (Normal) or 78 (Abbreviated)} bits
of user-defined data.

" User data {not convoluted or intsrleavad)
plus 16 GRC bits and 5 Taii bits. Total

l of 122 (Normal) or 100 (Abbreviated) bits.

* Convolutsd & intarleaved data. Total of
244 (Normal) or 200 (Abbreviated) bits.

* TDMA Slot fonnatted data which includes
Hadk b e & Guard bits, § Ramp bits, 16 Preamblae
bits, 28 Sync bits, first 122 bits of
convofuted & interloaved data, 24 Sync+
bits and remaining 122 (Normal) bits of

78 {Abbreviated} bits of convoluted
& interleaved datz plus § Ramp bits and
38 abbreviated Guard bits, total of 324 bits.

R l convoluted & Intsrleaved data or remaining

*hR L

K—- One TDMA Slot

11283 Tjei3r435(6{1i213 346123458123456123
RDCCH
8110029
Figure 7-10 RACH Message Transmission (Sub Channel)
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MSS:
RBCCH:
MESSage:
ACCESS:

SFP n _
[MSS:RDCCH:MESSage:ACCESS SFEP]

Selects the Superframe Phase reference for transmission of user-defined message
{(See MSS:RDCCH:MESSage:DATA). Range of nis 0 to 31,

SFP?
Returns current Superframe Phase reference.

TYPE:

RANDom
[MSS:RDCCH:MESSage: ACCESS: TYPE:RANDom]

Selects Random access.

REServed
[MSS:ARDCCH:MESSage:ACCESS: TYPE:REServed]

Selects Reserved access.

SFP
[MSS.RDCCH:MESSage:ACCESS: TYPE:SFP)

Selects Superframe Phase synchronization.

NONE
[MSS:RDCCH:MESSage: ACCESS: TYPE:NONE]

Selects no synchronization.

TYPE?
[MSS:RDCCH:MESSage:ACCESS: TYPE?]

Returns current value of Type of Access.

DELay n
[MBS8:RDCCH:MESSage: ACCESS:DELay]

Specifies the delay in number of frames before retrying an access after an access
failure. Range of nis {0 to 20.

DELay?
Returns current number of frames of the re-access delay.
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MSS:

RDCCH:
MESSage:
REPeasat:
ON
[ME8S:RDCCH:MESSage: REPeat:ONJ
Sends RACH message at Bepeat Rate after initial transmission.
Each repeat of the RACH message is synchronized to the selected Superframe
Phase (SFP). See MSS:RDCCH:MESSage:8FP command.
OFF
[MSS:RDCCH:MESSage:REPeat:OF F]
Sends RACH message once after initial transmission.
SYNC n
[MSS RDCCH:MESSage:REPeat:SYNC]
Enables (n = 1) or disables {(n = 0) Repeat Synchrenizing.
ab
SYNC?
Returns current state of Repeat Synchronizing.
SEND

[MSS:RDCCH:MESSage:SEND] :
Sends RACH message once (Repeat is disabled) or repeatedly {(Repeat is enabled).

STOP
[MSS:RDCCH:MESSage:STOP]

Stops sending RACH message.

CORRUPT n
[MSS:ROCCH:MESSage:CORRUPT]

Selects the frame of the RACH message to corrupt. Range of nis 0 to 320.

CORRUPT?
Returns current corrupted frame.
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7-14-5 RACH LAYER 3 MESSAGE BUILDER

The messages that are sent by the RACH Message Generator can be created with the RACH
Layer 3 message builder. The process of building a RACH message can be broken down into
five sieps.

® Setup the Layer 2 data tields that cannot be determined from the layer 3 messages being
sent.

Select the Message Types that are to be included in the Layer 3 message (1 to 8).
Set up the Elements that make up the specified messages.

Enable or disable the optional fields.
Build the RACH message.
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A. Layer 2 Data Fields

Some of the Layer 2 data fields are determined by the Layer 3 message being sent. The
ones that cannot be determined are set up by the following commands.

MSE:
RDCCH:
LAYER2:

DT n
[MSS:ROCCH:LAYERZ2:1DT]

Specifies ldentity Type. Range of nis 0 to 3.

IDT?
Returns current value of [dentity Type.

EHI n
(MSS:RDCCH:LAYER2:EHI)

Enables (n = 1) or disables (n = 0) Exiended Header Information.

EMI? ‘
Returns current state of Extended Header Information.

MEA n
[MSS:RDCCH:ILAYER2:MEA]

Specifies Message Encryption Algorithm. Range of nis 0 to 3.

MEA?
Heturns current value of Message Encryption Algorithm..

MEK n
[M8S:RDCCH:LAYER2:MEK]

Specifies Message Encryption Key. Range of nis 0 to 3.

MEK?
Returns current value of Message Encryption Key.

NL3M n
[MSS:RDCCH:LAYERZ:NL3M]

Specifies Number Layer 3 Messages Range of nis 0to 7.

NL3M?
Returns current value of Number Layer 3 Messages.
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MSS:

RDCCH:
LAYER2:

MSID:
MS n
{MSS:RDCCH:LAYER2:MSID:MS] ‘
Specifies the 18 Most Significant Bits of Mobile Station Identification.
Range of nis 0 fo #h3FFFF.
Ms?
Returns the 18 Most Significant Biis of Mobile Station Identification.
LS n
[MSS:RDCCH:LAYER2:MSID:LS]
Setis the 32 Least Significant Bits of Mobile Station ldentification. Range of
nis 0 to #hFFFFFFFF.
Ls?
Returns the 32 Least Significant Bits of Mobiie Station Identification.

MiN lvn"

[MSSRDCCHLAYERZ:MIN]

Specities Mobile Identification Number. nis an ASCI! string e.g. "316/522-
4981".

This MIN is used to set up the MSID fieid when the identity Type (IDT) is equal
to 2.

MIN?
Returns current Mobile Identification Number (ASCII string).

ARQ n
[M8S:RDCCH:LAYER2:ARQ]

Enables {n = 1) or disables {(n

0} ARQ status frame.

ARQ?
Returns current state of ARQ status frame.

PEA n
[MS8:RDCCH:LAYERZ:FPEA]}

Specifies Partial Echo Assigned. Range of nis 0 to 63.

PEA? _
Returns current value of Partial Echo Assigned..

7-83
02




MSS:
RDCCH:
LAYERZ2:

FRNO n
[MS58:RDCCH:LAYERZ:FRNO]

Specifies Frame Number Map. Range of nis 0 to #hFFFFFFFF.

FRNO?
Returns current vaiue of Frame Number Map.

RSVD:

ARG n
[RDCCH:RSVD:ARQ]

Specifies Automatic Retransmission Request RSVD. Range of nis 0 {o 3.

ARQ?
Returns current value of ARQ. Returns -1 if not available.

EMl n
[RDCCH:RSVD:EHI]

Enables (n = 1) or disables (n = 0) Extended Header indicator RSVD.

EHI?
Returns current state of Extended Header Indicaior RSVD. Returns -1 if not
available.

END n
[RDCCH:RSVD:END]

Enables (n = 1} or disables (n = 0) END frame RSVD.

END?
Returns current state of END frame RE8VD. Returns -1 if not available.
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The other Layer 2 data fields are setup as determined by the messages being sent in the
Layer 3 data field.

BT

Cl

L3Li

It the messages can be sent in one frame then BT = 3 for a BEGIN and END
frame. For a multi-frame message, BT = 0 for the BEGIN frame, BT = 1 for the
CONTINUE frame, and BT = 2 for the END frame. Hf the message is an ARQ
status frame then BT = 4.

The first CONTINUE frame sent has its C! field set to 0 and toggles for each
additional CONTINUE frame. If the SCF information received on the FDCCH
determines that a CONTINUE frame needs to be resent, then the Cl field remains
the same for that frame.

This is determined by the length of the specified layer 3 message in octets.

~RSVD Ali reserved fields are set to zero.
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B. RACH Message Types.

A RACH may inciude from 1 to 8 Layer 3 messages. The NL3M field determines the
number of Layer 3 messages included in the RACH. The following commands select the
message types sent as Layer 3 messages. The parameter n in each case determines the
order and the selected messages types. As an example, if three messages are to be sent
{NL3M = 2), then the message types selected with n = 0, n =1 and n = 2 would be the
messages built into the RACH message. These selected messages would be positioned in
the RACH message, starting with the message type selected with n = 0.

MSS:

RDCCH:

MSGiype:

AUDITcon n
[MES:RDCCH:MSGtype:AUDITeon]

Selects Audit Confirmation to be transmitted as a Message Type. The position
of the message is determined by n. Range of nis 0 to 7.

AUTHentication n
[MEE:BDCCH:MS8Gtypae:AUTHentication]

Selects Authentication to be transmitied as a Message Type. The position of
the message is determined by n. Range of nis 0 to 7.

BSCHAL n
[MS8:RDCCH:MSGtype:BSCHAL]

Selects Base Station Chalienge Order to be transmittied as a Message Type.
The position of the message is determined by n. Range of nis 0 to 7.

BSMC n
[M8S:RDCCH:MSGtype:BSMC]

Selects BSMC Message Delivery to be transmitied as a Message Type. The
position of the message is determined by n. Range of nis 0 to 7.

CAPabllity n

[MSS:RDCCH:MSGtype:CAPability]

Selects Capability Report to be transmitted as a Message Type. The position of
the message is determined by n. Range of nis O0fo 7.

MACA n
[MSS:RDCCH:MSGtype:MACA]

Selects MACA Report to be transmitied as a Message Type. The position of the
message is determined by n. Range of nis 0 to 7.

ORIGination n
[MSS:RDCCH MSGtype:ORIGination]

Selects Origination to be transmitted as a Message Type. The position of the
message is determined by n. Range of nis O to 7.

7-86
02



MSS:
RDCCH:

MSGtype:

PAGE_RESPonse n
[MSS:RDCCH:MSGtype: PAGE_RESPonse]

Selects Page Response to be transmitted as a Message Type. The position of
the message is determined by n. Range of nis 0 to 7.

RDATA n
[MSS:RDCCH:MSGtype:RDATA]

Selects R-DATA to be transmitted as a Message Type. The position of the
message is defermined by n. Range of nis 0 to 7.

RDATA.:

ACCept n
[MS8S . RDCCH ME8Gtype:RDATA:ACCept]

Selects R-DATA ACCEPT to be transmitted as a Message Type. The
position of the message is determined by n. Range of nis 0t0 7.

REJect n
[MSS:ADCCH:MSGtype ROATA:REJact]

Selects R-DATA REJECT to be transmitted as a Message Type. The
position of the message is determined by n. Range of nis 0 to 7.

REGistration n
[MSS:RDCCH:MSGtype:REGIstration]

Selects Registration to be transmitted as a Message Type. The position of the
message is determined by n. Range of nis 0 to 7.

SERial n

[MSS:RDCCH:MSGtype:SERIal]

Selects Serial Number to be transmitted as a Message Type. The position of
the message is determined by n. Range of nis 0 to 7.

SOC n
[MSS:RDCCH MSGtype:S0OC]

Selects SOC Message Delivery to be transmitted as a Message Type. The
position of the message is determined by n. Range of nis 0 to 7.

SPACHcon n

[M8S:RDCCH MSGlype:SPACHcon]

Selects SPACH Confirmation to be transmitted as a Message Type. The
position of the message is determined by n. Range of nis 0 to 7.
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SSDUPcon n

[M8S:RDCCH MSGtype:8SDUFcon]

Selects SSD Update Order Confirmation to be transmitted as a Message Type.
The position of the message is determined by n. Rangeof nis 0o 7.

TEST n
{MSS:RDCCH:MSGtype:TEST]

Selects Test Registration to be transmitted as a Message Type. The position of
the message is determined by n. Range of nis 0 to 7.

UCHALcon n
[MSE:RDOCCH:MSGype:UCHALcon)

Selecis Unique Challenge Order Confirmation to be transmitted as a Message
Type. The position of the message is determined by n. Range of nis 0o 7.



C. RACH Layer 3 Data Fields

The values of the elements that make up the Layer 3 messages are determined by the
commands in this section. Generally, the name of each command closely maiches or is an
abbreviation or acronym of the associated data element specified in 1S-136.

MSS:
RDOCCH:

PD n
[MSS:RDCCH:PD]

Specifies Protocol Discriminator. Range of nis 0 to 3.
PD?
Returns current value of Protocol Discriminator.

PFC_1n
[MSS:RDCCH:PFC]

Specifies Paging Frame Class Minus One. Range of nis 0 tc 7.

PFC_17
Returns current value of Paging Frame Class.

PSID_RSID:

SElLect n
[MS$S:RDCCH:PSID_RSID:SELect]

Specifies Selected PSID/RSID (Private System ldentification/Residential System
Identification}. Range of nis 0 to 15.

SELect?
Returns current value of Selected PSID/RSID.

MAP n
[MSS:RDCCH:PSID_RSID:MAF]

Specifies PSID/RSID Map. Range of nis 0 to #hFFFF.

MAP?
Returns current vaiue of PSID/RSID Map.

DisSPiay:
LENGth n
[MSS:RDCCH:DISPlay:LENGth]
Specifies Length of Display information. Range of nis 0 to 81.

LENGth?
Returns current value of Length of Display information.

7-89
02




7-90
02

MSS:

ADCCH:

DiISPiay:

CHARacter m,n
[MSS:RDCCH:DISPlay:CHARacter]

Specifies Display Character {n) selected by Index (m). Range of mis 0 to 81;
range of nis 0 to 258,

CHARacter? n
Returns current value of Display Character selecied by n. Range of nis 0 to
81.

COUNt n
[MSS:RDCCH:COUNY]

Specifies COUNT used for the Authentication process. Range of nis 0 te 63.

COUNI?
Returns current value of COUNL.

RANDC n
IM58:RDCCH:AANDG]

Specifies RANDC used in the Authentication process. Range of nis 0 to 255.

RANDC?
Heturns current value of RANDCG.

AUTHR n
[MSS:RDCCH:AUTHR]

Specifies AUTHR used in the Authentication process. Range of nis 0 to #h3FFFF.

AUTHRT
Returns current value of AUTHR.

RANDBS n
[MSS:ADCCH:RANDES]

Specifies RANDBS used in the Authentication process. Range of nis
0 to #hFFFFFFFF.

RANDBS?
Returns current value of RANDBS.

BSMC n
[MS58:RDCCH:BSMC]

Specifies Base Station Manufacture Code. Range of nis 0 to 255.

BSM{?
Returns current value of Base Station Manufacture Code.



MSS:
RDCCH:
PROTocol:

VEHsion n
[MSS:ADCCH:PROTocol:VERsion]

Specifies Protocol Version. Range of nis 0 to 15.

VERsion?
Returns current value of Protocol Version.

SCMn
[MSS:RDCCH:SCM]

Specifies Station Class Mark. Range of nis 0 to 31.

SCM?
Returns current value of Station Class Mark.

ViNtage:

SOFTware n
[MS8S:RDCCH:VINtage: SOFTware]

Specifies Software Vintage. Range of nis 0 to 63.

SOFTware?
Returns current value of Software Vintage.

FiRMware n
[MSS:RDCCH:VINtage:FIRMware]

Specifies Firmware Vintage. Range of nis 0 to 63.

FIRMware?
Returns current value of Firmware Vintage.

MODEL n
[MSS:RDCCH:MODEL]

Specifies Mode! Number. Range of nis 0 to 15.

MODEL?
Returns current value of Model Number.

MANufacture n
[M8S:RDCCH:MANufacture]

Specifies Manufacture Code. Range of nis 0 to 255.

MANufacture?
Returns current value of Manufaciure Code.
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MSS:
RDCCH:
SUPPort:
MAX:

PFC n
[MSS:RDCCH:SUPPort:MAX:PFC]

Specifies MAX_SUPPORTED_PFC. Range of nis G to 7.

PFC?
Returns current value of MAX_SUPPORTED_PFC.

S50C n
[MS8S:RDCCH:SUPPort:80C]

Enables (n = 1) or disables (n = 0} SOC Support.

S0C?
Returns current state of SOC Support.

BSMC n
[MSS:RDCCH:SUPPort:BSMC]

Enables (n = 1) or disables {(n = 0) BSMC Suppoert.

BSMC?
Returns current state of BSCM Support.

ASYNC n
[MSS:RDCCH:BUPPort:ASYNC]

Enables {n = 1) or disables {(n = 0} Async Data Suppori.

ASYNC?
Returns current state of Async Data Support.

Gafax n
[MSS:RDCCH:SUPPort:Gafax]

Enables {n = 1) or disables {n = 0) G3-Fax Support.

G3fax?
Returns current state of G3-Fax Support.

SMS n
[MSS:ADCCH:SUPPort:SMS]

Enables {(n = 1) or disables {n = 0) SMS Broadcast Support.

SMS?
Returns current state of SMS Broadcast Support.
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MSS:
RDCCH:
SUPPori:

SUBaddress n
[MSS:RDCCH:8UPPori:8UUBaddress]

Enables (n = 1) or disables (n = 0) Subaddressing Support.

SUBaddress?
Returns current state of Subaddressing Support.

FREQuenoy:

BANDS n
[M8E8:RDCCH:SUFPPort:FREQuency:BANDS]

Specifies Supported Frequency Bands. Range of nis 0 to 255,

BANDS?
Returns current value of Supported Frequency Bands.

1AS n
[MSS8:RDCCH:SUPPort:IAS]

Enables (n = 1) or disables {(n = 0) IA5 Support.

1AS?
Returns current state of 1A5 Support.

USER n
[MSS:RDCCH:SUPPort:USER]

Enables (n = 1) or disables (n = 0} User Group Support.

USER?
Returns current state of User Group Support.

ANABOO n
[MSS:RDCCH:SUPPort: ANABOO]

Enables {n = 1) or disables (n = 0) 800 MHz Analog Speech Support.

ANASQOO?
Returns current state of ANASQDO.
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MSS:
RDCCH:
SUPPori:
HALF n

[MSS:ROCCH:SUPPort:HALF]
Enables {n = 1) or disables (n = 0) Half-Rate DTC Support.

HALF?
Heturns current siate of HALF.

DOUBle n
[MSS:RDCGH:SUPPort:DOUBIs]

Enables {n = 1} or disabies {(n = 0) Double Rate DTC Support.

DouBle?
Returns current state of DOUBIle.

THiPle n
[MSS:RDCCH:8UPPort:TRIPia]

Enables {n = 1) or disables (n = 0) Triple Rate DTC Support.

TRIPle?
Returns current state of TRiPle.

MEASurement:
LT#:

WER n
[MSS:RDCCH:MEASurament:LTM:WER]

Specifies LTM Measurement Word Error Rate. Range of nis 0 to 7.

WER?
Returns current value of LTM Measurement Word Error Rate.
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MSS:

RDCCH:
MEASurement:
LTH:
BER n
[MSS RDCCH:MEASurement:LTM:BER]
Specifies Word Error Rate LTM Measurement Bit Error Rate. Range of nis
0to7.
BER?
Returns current value of LTM Measurement Bit Error Rate.
RSS n
[MSS:RDCCH:MEASurement:LTM:ASS]}
Specifies LTM Measurement Receive Signal Strength. Range of nis 0 to 7.
RES?
Returns current value of LTM Measurement Receive Signal Strength.
FULL n
IMSS:RDOCCH:MEASurement:L TM:FULL)
Enables {(n = 1) or disables {n = 0) LTM Measurement Full Measurement
Indicator.
FULL?
Returns current state of LTM Measurement Full Measurement indicator.
STM:

NV n
[{M8S:RDCCH:MEASurament:STM:NV]

Specifies STM Measurement Number of Values. Range of nis 0 to 15.

NV?
Returns current value of STM Measurement Number of Values.

RSS m,n
[MS8S:RDCCH:MEASurement.:STM:R88]

Spec;faes value of ST_RSS (n) selected by m. Range of mis 0 to 15; Range
of nis 0 to 31.

RSS? n
Returns current value of STM Measurement Receive Signal Strength
selected by n. Range of nis 0 to 15,
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MSS:
RDCCH:

EMERgency n
[MES'RDECCH:EMERgencyf

Enables (n = 1) or disables (n = 0) Emergency Call.

EMERgency?
Returns current state of Emergency Cali.

LT n
[MSS;:RDCCH:LT]

Enables (n = 1) or disables {n = 0} Last Try flag

LT?
Returns current state of Last Try flag.

SERVice n
[MSS:ADCCH:SERVice]}

Specifies Service Code. Range of nis 0 {o 15.

SERVice?
Returns current value of Service Code.

MODE:
VYQiCe:

Ve n
[MSS:RODCCH:MODE:VOICe:VC]

Specities Voice Mode VC. Range of nis 0 1o 7.

VvC7?
Returns current value of Voice Mode VC.

PM n
[MSS:RDCCH:MODE:VOICe:PM]

Specifies Voice Mode PM_V. Range of nis 0 to 7.

PM?
Returns current value of Voice Mode PM_V.
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MSS:
RDCCH:
MODE:
DATA:

PM n
[MSS:ADCCH:MODE:DATA:PM]

Specifies Data Mode PM_D. Range of nis 0 to 7.

PM?
Returns current value of Data Mode PM_D.

SAP n
IMSS:RDCCH:MODE:DATA:SAP]

Enables {n = 1) or disables {n = 0) Data Mode SAP.

SAP?
Returns current state of Data Mode SAP.

ACKED n
[(MES:RDCCH:MODE:DATA:ACKED]

Enables (n = 1) or disables (n = 0} Data Mode Acked Data.

ACKED?
Returns current state of Data Mode Acked Data.

CRC n
[MSS:RDCCH:MODE:DATA:CRC]

Enables (n = 1) or disables (n = 0) Data Mode CRC.

CRC?
Returns current state of Data Mode CRC.

PART n
[MSS:RDCCH:MODE:DATA:PART]

Enables (n = 1) or disables (n = 0) Data Mode Data Part.

PART?
Returns current value of Data Mode Data Part,

RLP n
[MSS:RDCCH:MODE:DATA:RLF]

Specities Data Mode RLP. Range of nis 0 to 3.

RLP?
Returns current value of Data Mode RLP.
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MSS:

RDCCH:

MERM:

MEA n
[MSS:RDCCH:MEM MEA]

Specifies Message Encryption Algorithm. Bange of nis 0 to 7.

MEA?
Returns current value of Message Encryption Algorithm.

MED n
[MS88:RDCCH:MEM:MED]

Specifies Message Encryption Domain. Range of nis 0to 7.

MED?
Returns curreni value of Message Encryption Demain.

MEK n
[MS8S:RDCCH:MEM:MEK]

Specifies Message Encryption Key. Range of nis 0 to 7.

MEK?
Returns current value of Message Encryption Key.

BANDWidth n
[MSS:RDCCH:BANDWidth]

Specifies Bandwidth. Range of nis 6 io 7.

BANDWIiIdEh?
Returns current value of Bandwidth.

CALLED:
ADDRess "n"
[MSS:RDCCH:CALLED:ADDRsss]
Specifies Called Address (ASCII Stiring).

ADDRess?
Returns current ASCIl string value of Called Address.
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MSS:

RDCCH:
CALLED:

ADDRess:
ENCoding n
[MSS:RDCCH:CALLED:ADDRess:ENCoding]
Enables (n = 1) or disables (n = 0) Calied Address Encoding.
ENCoding?
Returns current state of Called Address Encoding.

PLANId n

[MSS:ADCCH:CALLED:PLANId]
Specifies Called Address Numbering Plan ldentification. Range of nis 0 to 15.

PLANiId?
Returns current value of Called Address Numbering Plan ldentification.

TYPE n
[MSS:RDCCH:CALLED:TYPE]

Specifies Calied Address Type of Number. Range of nis 0 to 7.

TYPE?
Returns current value of Called Address Type of Number.

SUBaddress:

ODD_EVEN n
[MSS:ADCCH:CALLED :SUBaddrass:QDD_EVEN]

Enables (n = 1) or disables (n = 0) Called Party Subaddress Odd/Even
indicator. '

ODD_EVEN?
Returns current state of Called Party Subaddress Odd/Even indicator.

TYPE n
[MSS:RDCCH:CALLED :SUBaddress:TYPE]

Specifies Called Party Subaddress Type of Subaddress. Range of nis
0to 3.

TYPE?
Returns current value of Called Party Subaddress Type of Subaddress.
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MES:

RDCCH:
CALLED:
SUBaddress:
ADDRess m,n
{MSS:RDCCH:CALLED:SUBaddress:ADDRess]
Specifies Callied Party Subaddress (n) selected by m. Range of nis 0 to 19;
range of mis 0 to 255, '
ADDRess? n
Returns current value of Called Party Subaddress selected by n. Range of n
is O to 255.
CALLING:
ADDRess "n"

[MSS:ADCCH:CALLING:ADDRess]
Specifies Caliing Address (ASCI1| String).

ADDRess?
Returns current ASCII string value of Calling Address.

ADDRess:

ENCoding n
[MSS:RDCCH:CALLING:ADDRess:ENCoding]

Enables {n = 1) or disables {n = 0} Calling Address Encoding.

ENCoding?
Returns current state of Calling Address Encoding.

PRESeniation:

Pl n
[MSS:RDCCH:CALLING:PRESentation:Pl]

Specifies Calling Address Presentation Indicator. Range of nis 0 to 3.

P17
Returns current value of Calling Address Presentation Indicator.



MSS:

RDCCH:

CALLING:

PRESentation:

Sln
[MSS:RDCCH:CALLING:PRESentation:8i]

Specifies Calling Address Screening indicator. Range of nis 0 to 3.

S1?
Returns current value of Calling Address Screening Indicator.

PLANId n
[MSS:RDCCH:CALLING:PLANId]

Specifies Calling Address Numbering Plan ldentification. Range of nis 0 to 15.

PLANId?
Returns current value of Calling Address Numbering Plan Identification.

TYPE n
[MSS:RDCCH:CALLING:TYPE]

Specifies Calling Address Type of Number. Range of nis 0 to 7.

TYPE?
Returns current value of Cailing Address Type of Number.

SUBaddress:

LENGth n
[MSS:RDCCH:CALLING:S8UUBaddress:LENGth}

Specifies Calling Address Subaddress Lehgth. Range of nis 1 to 21.

LENGth? .
Returns current value of Calling Address Subaddress Length.

ODD_EVEN n
[MSS:RDCCH:CALLING:SUBaddross:ODD_EVEN]

Enables (n = 1) or disables (n = 0) Calling Address Subaddress Odd/Even
indicator.

CDD_EVEN?
Returns current state of Calling Address Subaddress Odd/Even indicator.

TYPE n
[MSS:RDCCH:CALLING:SUBaddress TYPE]

Specities Calling Address Subaddress Type of Number. Range of nis
0 to 3.

TYPE?
Returns current value of Calling Address Subaddress Type of Number.
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MSS:

ROCCH:
CALLING:
SUBaddress:
ADDRess n,m
[MSSROCCH:CALLING:8UBaddress:ADDRess]
Specifies Calling Address Subaddress (m) selected by n. Range of nis
0 to 18; range of mis 0 to 255.
ADDRess? n :
Returns current value of Calling Address Subaddress selected by n. Range
of nis 0 to 18,
SUBaddress:
LENGth n

[MESRDCCH:SUBaddress:L ENGth}]
Specifies Subaddress Length. Range of nis 1 to 21.

LENGth?
Returns current value of Subaddress Length.

ODD_EVEN n
[M88:RDCCH:8UBaddress: 00D _EVEN]

Enables (n = 1) or.disables {(n = 0) Subaddress Odd/Even indicator.

ODD_EVEN?
Returns current siate of Subaddress Odd/Even indicator,

TYPE n
[M88:RDCCH:8UBaddress: TYFPE]

Specifies Type of subaddress. Range of nis 0 to 3.

TYPE?
Returns current value of Type of subaddress.

ADDRess n,m
[MSS:RDCCH:8UUBaddress:ADDRess]

Specifies Subaddress {(m) selecied by n. Range of nis 0 to 19; range of mis
0 to 255.

ADDRess? n
Returns current value of Subaddress selected by n. Range of nis 0 o 19.
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MSS:
RDCCH:

BTRANSaction n
[MSS:RDCCH:RTRANSaction]

Specifies R-Transaction Identifier. Range of nis 0 to 255,

RTRANSaction?
Returns current vaiue of R-Transaction ldentifier.

RDATA_UNIT:

LENGth i
[M85:RDCCH:ADATA_UNIT:LENGh]

Specifies R-Data Unit Length Indicator. Range of nis 0 to 255.

LENGth?
Returns curreni value of R-Data Unit Length Indicator.

HLP:

iDentifier n
[MSS:RDOCCH:RDATA_UNIT:HLP:IDentifior]

Specifies R-Data Unit Higher Protocol Identifier. Range of nis 0 {o 255.

iDentifier?
Returns current value of R-Data Unit Higher Protocel ldentifier.

DATA m,n
[MSS:RDCCH:RDATA_UNIT:HLP:DATA]

Specifies R-Data Higher Layer Protocol Data Unit (n) selected by m. Range
of mis O to 255; range of nis 0 to 255.

DATA? n
Returns current value of Higher Layer Protocol Data Unit selected by n.
Range of nis 0 to 255.

RCAUSE n
[MSS:RDCCH:RCAUSE]

Specifies R-CAUSE. Range of nis 0 to 127.

RCAUSE?
Returns current value of R-CAUSE.
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MSS:

RDCCH:
MESSage:
CENTer:
ADDRess "a"
[MS8S:ADCCH:MESSage:CENTor:ADDRess]
Specifies Message Center Address (ASCII String).
ADDRess?
Returns current ASCII string value of Message Center Address.
ADDRess:
ENCoding
[MSSRDCCH:MESSage: CENTerADDRess ENCoding]
Enables {(n = 1) or disables (n = 0) Message Center Address Encoding.
ENCoding?
Returns current state of Message Center Address Encoding.
PLANId n
[MSS:RDCCHMESSage: CENTer PLANId]
Specifies Message Center identification Plan. Range of nis 0 to 15.
PLANIA?
Reiurns current value of Message Center Ideniification Plan.
TYPE n
[MSE:RDCCH:MESSage: CENTer: TYPE]
Specifies Message Center Type of Number. Range of nis 0 t0 7.
TYPE?
Returns current vaiue of Message Center Type of Number.
USER:
GROQUP:
STATus n

[MSS:RDCCH:USER:GROUP:STATus]
Specifies User Group Status. Range of nis 0 to 3.

STATus?
Returns current value of User Group Status.



MSS:

RDCCH:

USER:
GROUP:

TYPE n
[MSS:RDCCH:USER:GROUP:TYPE]

Specifies User Group Type. Range of nis 0 to 3.

TYPE?
Returns current value of User Group Type.

UGibD:

MS n
[M8S:RDCCH:USER:GROUP:UGID:MS]

Specifies the 18 most significant bits of User Group ID. Range of nis

0 to #h3FFFF.

MS?

Returns the 18 most significant bits of User Group ID.

LS n
[IMSS:RDCCH:USER:GROUP:UGID:LS]

Specifies the 32 least significant bits of User Group ID. Range of nis

0 to #hFFFFFFFF.

LS?

Returns the 32 least significant bits of User Group ID.

Ml N unu
[MSS:RDCCH USER MIN]

Specifies MIN (ASCII String).

MIN?
Returns current string value of MIN.

DEST:

ADDRess "n”
[MSS:RDCCH:DEST:ADDRess]

Specifies User Destination Address {ASCII String).

ADDRess?
Returns current string value of User Destination Address.
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MSS:

RDCCH:
DEST:

ADDRess:
ENCoding n
[MSS:RDCCH:DEST:ADDRess:ENCoding]
Enables {n = 1} or disables (n = 0) User Destination Address Encoding.
ENCeoding?
Returns current state of User Destination Address Encoding.

PLANId n

[M8S8:RDCCH:DEST: PLANId]
Specifies User Destination ldentification Plan. Range of nis 0 to 15.

PLANIA?
Returns current value of the User Destination ldentification Plan.

TYPE n
{MSS:ADCCH:DEST:TYPE]

Specities User Destination Type of Number. Range of nis 0 to 7.

TYPE?
Heturns current value of User Destination Type of Number.

SUBaddress:

LENGth n
 [MSS:RDCCH:DEST:SUBaddress:LENGth]

Specifies User Destination Subaddress Length. Range of nis 1 to 21.

LENGth?
Returns current value of User Destination Subaddress Length.

ODD_EVEN n
[MSS:RDCCH:DEST:SUBaddress:ODD_EVEN]

Enables (n = 1) or disables (n = 0) User Destination Subaddress Odd/Even
indicator.

ODD_EVEN?
Returns current state of User Destination Subaddress Odd/Even indicator.

TYPE n
[MSS:RDCCH:DEST:SUBaddress: TYPE]

Specifies User Destination Subaddress Type of Number. Range of nis
0 to 3.

TYPE?
Returns current value of User Destination Type of Number.
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MS5S5:
RDCCH:
DEST:

SuU

ORIG:

Baddress:

ADDRess n,m
IMSS:RDCCH:DEST:SUBaddress:ADDRess]

Specifies User Destination Subaddress (m) selecied by n. Range of nis
0 to 19; range of mis 0 to 255,

ABDRess? n :

Returns current value of User Destination Subaddress selected by n. Range

of nis 0 1o 19.

ADDRess "n"

[MS

S:RDCCH:ORIG:ADDRess]

Specifies User Originating Address (ASCH String).

ADDRess?
Returns current string vaiue of User Criginating Address.

ADDRess:

ENCoding n
IMSSRDCCH:ORIG:ADDRess:ENCoding]

Enables (n = 1) or disables (n = 0) User Originating Address Encoding.

ENCoding?
Returns current state of User Originating Address Encoding.

PLANId n
[MSS:RDCCH:ORIG:PLANId]

Specifies User Originating ldentification Plan. Range of nis 0 to 15.

PLANid?

Ret

urns current value of User Originating ldentification Plan.

TYPE n
[MSS:RDCCH:ORIG:TYPE]

Specifies User Originating Type of Number. Range of nis 0 to 7.

TYPE? :
Returns current value of User Originating Type of Number.
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MSS:

RDCCH:
ORIG:

SUBaddress:
LENGth n
[MSS:RDCCH:ORIQ:8UBaddress:LENGtH]
Specifies User Criginating Subaddress Length. Range of nis 1 to 21.
LENGth?
Returns current value of User Originating Subaddress Length.
ODD_EVEN n
[MSS:RDCCH:ORIG:SUBaddress:ODD EVEN]
Enables (n = 1) or disabies (n = 0) User Originating Subaddress Odd/Even
indicator.
ODD_EVEN?
Returns current state of User Originating Subaddress Odd/Even indicator.
TYPE n
[MSS:RDCCH:ORIG:SUBaddress: TYPE]
Specifies User Criginating Subaddress Type of Number. Range of nis
0 to 3.
TYPE?
Returns current value of User Originating Subaddress Type of Number.
ADDRess n,m
[MSS:RDCCH:ORIG:SUBaddress:ADDRess]
Specifies User Originating Subaddress (m) selected by n. Hange of nis 0 to
18; range of mis 0 to 255.
ADDRess? n
Returns current vatue of User Originating Subaddress selected by n. Range
of nis G to 19.

REG:
TYPE n

[MSS:RDCCH:REG:TYPE]
Specifies Registration Type. Range of nis 0 to 15.

TYPE?
Returns current value of Registration Type.
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MSS:

RDCCH:

CNUMDbDer:

ADDRess "n"
[MSS:RDCCH:CNUMbor:ADDRess]

Specifies C-Number Address (ASCi String).

ADDRess?
Returns current string value of C-Number Address.

ADDRess:

ENCoding n
[MS88:RDCCH CNUMber:ADDRess:ENCoding]

Enables (n = 1) or disables (n = 0) C-Number Address Encoding.

ENCoding?
Returns current state of the C-Number Address Encoding.

PLANId n
[MS8:ROCCH:CNUMbar:PLANId]

Specifies C-Number Identification Plan. Range of nis 0 to 15.

PLANId?
Returns current value of the C-Number Identification Plan.

TYPE n
[MSS:RDCCH:CNUMber:TYPE]

Specities C-Number Type of Number. Range of nis 0 ic 7.

TYPE?
Returns current value of the C-Number Type of Number.

PFC:

REGuest n
[MEB:RDCCH:PFC:AREQuest]

Specifies Paging Frame Class Request. Range of nis 0 to 7.

REQuest? ‘
Returns current value of Paging Frame Class Request.

DCCH_MEM:

ALGORIthm n
[MSS:RDCCH:DCCH_MEM:ALGORIthm]

Specities DCCH Message Encryption Algorithm. Range of nis 0 to 7.

ALGORithm? :
Returns current value of the DCCH Message Encryption Algerithm
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MSS:
RDCCH:
DCCH _MEM:

DOMAIN n
[MSS:RDCCH:DCCH_MEM:DOMAIN]

Specifies DCCH Message Encryption Domain. Range of nis 0 {o 7.

DOMAIN?
Returns current value of DCCH Message Encryption Domain,

KEY n *
[MS8:RDCCH:DCCH_MEM:KEY]

Specifies DCCH Message Encryption Key. Range of nis 0 to 7.

KEY?
Returns current vaiue of DCCH Message Encryption Key.

ESN n
[MS8:ADCCH:ESN]

Specifies Electronic Serial Number. Range of nis 0 to #hFFFFFFFF.

ESNT?
Returns current value of Elecironic Serial Number.

S0C n
[MSS:ADCCH:80C]

Specities SOC. Range of nis 0 to 4085.

50C7
Returns current value of SOC.

CUSTom:

LENGth n
[MSS:ADCCH:DCCH:CUSTom:LENGLh]

Specifies Custom Control Length. Range of nis 1 to 253.

LENGth?
Returns current vaiue of Custom Control Length.

CONTrol n,x
{MSS:RDCCH:DCCH:CUSTom:CONTrol]

Specifies Custom Control byte (x) selected by n. Range of nis 0 to 252; range
of xis 0 to 255.

CONTrol? n
Returns current byte value of Custom Control selected by n. Range of nis
0 to 252.

7-110
0z



MSS:
RDCCH:
CONFirmed:
MSGtype n
[MSS:RDCCH:CONFirmed:MSGtyps]
Specifies Confirmed Message Type. Range of nis 0 to 863.

MSGtype? :
Returns current value of Confirmed Message Type.

SSDUP:

STATus n
[MSS:ADCCH:8SDUP;STATus]

Specifies SSD Update Status. Range of nis 0 to 3.

STATus?
Returns current value of SSD Update Status.

AUTHU n
[MSS:RDCCH:AUTHU]

Specifies AUTHU. Range of nis 0 to #h3FFFF.

AUTHU?
Returns current value of AUTHU.
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Optional Data Fields

Some of the elements of RACH messages are optional. Optional elements can be enabled
or disabled by the following commands.

MSS:
RDCCH:
ENABIe:
PSID_RSID:
SELect n

[MSS:ADCCH:ENABLs:PSID_RSID:SELsct]
Enables {n = 1) or disables (n = 0} Selected PSID/RSID.

SELect?
Returns current stiate of Selecied PSID/RSID.

DISPlay n
[MSS:RDCCH:ENABLe:DISPlay]

Enables (n = 1} ar disables {n = 0} Display.

DiSPlay?
Returns current state of Display.

MEASurement:

LTM n
[MESS:ROCCH:ENABLo:MEASurement:LTM]

Enables (n = 1) or disables (n = 0) LTM Measurement.

LTM?
Returns current state of LTM Measurement.

STM n
[MSS:RDCCH:ENABLa:MEASuroment:STHM]

Enables (n = 1) or disables {n = 0) STM Measurement.

STHM?
Returns curreni state of STM Measurement.



MSS:

RDCCH:
ENABle:

MODE:
VOiCe n
[MSS:RDCCH:ENABLS:MODE:VOICa]
Enables (n = 1) or disables (n = 0) Voice Mode.
VQIiCe?
Heturns current state of Voice Made.
DATA n
[MSS:RDCCH:ENABLe:MODE:DATA]
Enables {n = 1) or disables {n = 0} Data Mode.
DATA?
Returns current state of Data Mode.

MEM n

[MS8:RDCCH.ENABLe:MEM]
Enables {n = 1) or disables (n = 0) Message Encryption Mode.

MEM?
Returns current state of Message Encryption Mode.

BANDWIdth n
[MSS:ADCCH:ENABLe:BANDWIdth]

Enables (n = 1) or disables (n = () Bandwidth.

BANDWIidth?
Returns current state of Bandwidth.

CALLING:

PRESentation n
[MSS:RDCCH:ENABLe:CALLING PRESentation}

Enables {n = 1) or disables (n = 0} Calling Party Number Presentation
Indicator.

PRESentation?
Returns current state of Calling Party Number Presentation Indicator.

ADDRess n
[MSS:RDCCH:ENABLe:CALLING:ADDRess]

Enables {(n = 1) or disables (n = 0) Calling Party Number.

ADDRess?
Returns current state of Calling Party Number.
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MSS:

RDCCH:
ENABle:

CALLING:
SUBaddress n
[MSS:RDCCH:ENABLe:CALLING SUBaddress]
Enables (n = 1) or disables {n = 0) Calling Pariy Subaddress.
SUBaddress?
Returns current state of Calling Party Subaddress.

CALLED:

SlBaddress n
[MSS:RDCCH:ENABLe:CALLED:SUBaddress]

Enables {n = 1) or disables (n = 0) Calied Party Subaddress.

SUBaddress?
Heturns current state of Called Party Subaddress.

SUBaddress n
[MES:RODCCHENABLe:SUBaddress]

Enables {n = 1) or disables (n = 0) Subaddress.

SEUBaddress?
Returns current state of Subaddress.

MESSage:

CENTer:

ADDRess n
[MSS:RDOCCH:ENABLe :MESSage:CENTer:ADDRess]

Enables (n = 1) or disables (n = 0) Message Center Address.

ADDRess?
Returns current state of Message Center Address.

USER:

GROUP n
[MSS:RDCCH:ENABLe:USER:GROUP]

Enables (n = 1) or disables (n = 0) User Group.

GROUP?
Returns current state of User Group.



MSS:

RDCCH:
ENABle:
USER:
DEST:
ADDRess n
[MSS:RDCCH:ENABLe:USER:DEST:ADDRess]
Enabies (n = 1) or disables (n = 0) User Destination Address.
ADDRess?
Returns current state of User Destination Address.
SUBaddress n
[MSS:RDCCH:ENABLe:USER:DEST:SUBaddress]
Enables {(n = 1) or disables (n = 0) User Destination Subaddress.
SUBaddress?
Returns current state of User Destination Subaddress.
ORIG:
ADDRess R
[MS8S:RDCCH:ENABLe:USER:ORIG:ADDRess]
Enables (n = 1) or disables (n = 0) User Originating Address.
ADDRess?
Returns current state of User Qriginating Address.
SUBADDRess n
[MSS:RDCCH:ENABLe:USER:ORIG:SUBaddress]
Enables (n = 1) or disables (n = 0) User Originating Subaddress.
SUBADDRess?
Returns current state of User Originating Subaddress.
CNUMber n

[MSS:RDCCHENABLe:CNUMbar]

Enables (n = 1) or disables (n = 0) C-Number.
CNUMber?
Returns current state of C-Number field.
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.MSS:
RDCCH:
ENABIle:
PFC:
REGuest n
[MSS:RDCCH:ENABLe:PFC:REQuest]

Enables {(n = 1) or disabies (n = 0) PFC Request.

REGuest?
Returns current staie of PFC Request.

DCCH:
MEM n
[MSS:RDCCH:ENABLe:DCCH:MEM]
Enables (n = 1) or disables (n = 0) DCCH MEM.

MEM?
Returns current state of DCCH MEM.
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E. Building a RACH message

MSS:

RDCCH:

BUILD
[MSS:RDCCH: BUILD]

Builds the data that makes up a RACH message.

Before executing this command, the message types and data fields that make up
the RACH should be programmed. This command then takes the message types
and data fields and generates all the data that makes up the data field in each slot
of the RACH message.

LENGth?
[MSS:ADCCH:LENGth]

Returns Length of the RDCCH in number of slots.

DATA? n.m
[MSS:ADCCH:DATA]

Heturns RDCCH data that has been built.

Returns current 16 bit value of selected word {m) in selected slot (n). Range of n
is 0 to 319; range of mis O to 6.

The length of each slot is 101 bits {normal) or 79 bits (abbreviated) long. The data
in each siot may returned, 16 bits at a time. The data bits in each word are left
justified. The 16 most significant bits of the data are returned when m = 0. If the
message is normal length, the 5 least significant bits of data are returned when

m = 6. If the message is abbreviated length, then the 15 least significant bits of
data are returned when m = 4.
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MSS:
RDCCH:

PROGram
[MSS:RDCCH:PROGram]

Programs the RACH Message Generator with the data constructed by the
MSS:RDCCH:BUILD command.

d
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7-14-6 BASE STATION PERFORMANCE

The following are miscellaneous commands that are useful for testing the performance of a base
-station.

# Share Channel Feedback

The Share Channel Feedback field is used to control access on the RACH. The foliowing
commands returns the state of the SCF flags when an access occurs.

MSS:

SCF?
[MSS:SCF]

Returns current value of the Shared Channei Feedback from the RACH subchannel
{22 bit value).

8CF:

HN?
[MS8&:SCF:RN]

Returns current value of Receive/Not Received in the Shared Channel Feedback
from the RACH subchannel (5 bit value).

CPE?
[M8S:8CF:CPE]

Heturns current value of Coded Partial Echo in the Sha?ed Channe! Feedback from
the RACH subchannel! {11 bit value).

BRI?
[MSS:SCF:BRI}

Returns current value of Busy/Reserved/ldie in the Shared Channel Feedback from
the RACH subchannel (6 bit vaiue).

® Coded Superframe Phase

The Coded Superframe Phase is used to indicate which phase of the superirame is
currently being transmitted. it may be useful to know the phase of the superframe
associated with the RACH subchannel.

MSS:

CSFP?
[MSS:CSFP]

Returns current value of Coded Superframe Phase associated with the RACH
subchannel (12 bit value).
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& Hesponse

The Base station is required to respond to some of the RACHs. This command provides
the time of the response.

MSS:

RESPONSE?
[MSS:RESPONSE]

Returns the Base station response time (in milliseconds) to a RACH requiring a
response,
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7-15 FDCCH DATA MONITOR

This section contains the TMAC commands to monitor the FDCCH. The FDCCH Data Monitor
consists of the TMAC commands necessary to monitor the Forward Digital Control Channel.

7-15-1 SETUP COMMANDS

The FDCCH Setup commands configure the FM/AM-1800CSA to receive and decode data on the
FDCCH.

FDCCH:

SETup
[FDCCH:SETup]

Configures the FM/AM-1600CSA to receive on the FDCCH.
This command also sets the FM/AM-1600S to receive through the Antenna Connector.

CHANRel n
[FDCCH:CHANDRel}

Selects the Forward channel to monitor. Range of nis 1 to 1023.

SLOT n
[FDCCH:SLOT]

Selects the full or half rate SLOT on which to receive. Range of nis 1 to 3.

SLOT?
Returns current value of Slot.

CHANnel n
[FODCCH:CHANRel]

Selects the Forward channel to monitor. Range of nis 1 to 1023.

CHANRel? _
Returns current value of Channel.

RATE n
[FDCCH:RATE]

Selects TDMA transmission rate: Fuli {(n = 0) or Haif (n = 1).

RATE?
Return current setting of Rate.

pV¥CC n
[FDCCH:DVCC]

Specities Digital Verification Color Code. Range of nis 0 to 255.

DVCC?
Heturns current value of DVCC.
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7-15-2 CONTINUOUS REMOTE RAW TIMESLOT DATA

The following commands Start or Stop the transmission of data received in an 15-136 DCCH
timeslot out the RS-232 Connector and specify whether or not a Sync word is inciuded. The data
is retransmitted exactly as received withoul being de-interieaved, corrected for errors or
formatied.

FOCCH:
REMote:
TiMEslot:

STAR{
[FOCCH:REMote:TIMEsIot:STAR{]

Starts sending the received Timeslot data out the RS-232 Connector.

STOP
[FDCCH:REMote TiMEsiot:STOP]

Stops sending the received Timeslot data out the RS-232 Connector.

SYNC n
[FDCCH:REMote: TIMEslot:SYNC]

Enables (n = 1) or disables {n = Q) sync word.
Directs that Sync word be transmitted with the data out the RS-232 Connector.
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7-15-3 CONTINUOUS REMOTE RAW DATA

This mode differs from Section 7-15-2. This mode de-interfeaves the data and performs forward
error correction before presenting the data. Only slots that contain a valid CRC are displayed.
The Timeslot is broken up into the various data fields and continuously transmitted out the
R8-232 Connector. Foliowing the data is a millisecond time stamp which provides relative time
between slots of data.

The data is presented in hexadecimal out the RS-232 Connector with each frame of data being
separated by a newline character. The data is formatted as follows:

The first 7 characters represent the 28 bits of the SYNC word.

The next 3 characters are the hexadecimal value of the 12 bits of the Coded Superframe
Phase (CSFP).

The next 6 characters are the hexadecimal value (left justified) of the 22 bits of the Shared
Channel Feedback {SCF).

The next 32 characters are the hexadecimal value (left justified) of the 125 bits of data.
The data is followed by a CRC check flag, 1 = good, 0 = bad.
The flag is followed by a millisecond time stamp.

The foliowing TMAC commands are used to start and stop this operation.

FDCCH:

REMote:
RAW:

STARt
[FDCCH:REMote:RAW STARL]

Staris sending the received, de-interleaved and decoded data out R8-232 Connector.

STOP
[FDCCH:REMote:RAW:STOP]

Stops sending the received data out RS-232 Connector.

DVCC n
[FDCCH:REMote: RAW:DVCC]

Specifies Digital Verification Color Code. Range of nis 1 to 255,
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7-15-4 BUFFERED RAW DATA

The FDCCH Raw Data commands consist of the TMAC commands used for Layer 1 raw data
buffering. Up to 100 frames of raw data can be captured. (Similar to FOCC raw data TMAC
commands.) The foilowing commands are used for this operation.

FDCCH:
RAW:

STARt
[FDCCH:RAW:STAR1]

Starts capturing raw data on FDCCH.

STOP
[FDCCH:RAW:STOP]

Stops capturing raw data on FDCCH.

FULL®
[FDCCH:RAW:FULL?]

Returns current state of raw buffer: 1 = full, 0 = not full.

SYNC? n
[FDCCH:RAW:SYNC?]

Returns current value of Sync word (22 bit vaiue) in seiected raw data frame (n). Range
of nis 0 to 99.

SCF? n
[FDCCH:RAW:SCF?]

Returns current vaiue of Shared Channe! Feedback (22 bif value) in selected raw data
frame. Range of nis 0 to 99.

CSFP? n
[FDCCH:RAW:CSFP?]

Returns the Coded Super Frame Phase {12 bit value) in the selected raw data frame (n).
Range of nis 0 to 849.

BATA? n,x
[FOCCH:RAW:DATA?]

Returns the 16 bit value of the selected raw data byte (x) in the selectied raw data
frame (n). Range of nis 0 to 99, range of xis 0 to 15,

TS? n
[FDCCH:RAW:TS7)

Returns the Time Stamp (in milliseconds) (32 bzt value) of selected raw data frame (n).
Range of nis 0 toc 99.
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7-15-5 LAYER 2 DATA MONITOR

The FDCCH Layer 2 Data Monitor consists of the TMAC commands necessary to decode a
Layer 2 message. Up to 100 frames can be captured into a buffer for non real-time decoding

into Layer 2 data fields.
The process of decoding FDCCH data into Layer 2 consists of two steps:

1. Use the FDCCH Buffered Raw Data commands defined in Section 7-15-4 to capture
100 words into the raw data buffer.

2. Select one frame of raw data from the Raw Buffer and decode the frame into Layer 2
fields.

FDCCH:
LAYERZ2:

DECode n
[FDCCH:LAYERZ:DECoda]

Decodes the frame of data in selected raw buffer (n). Range of nis 0 to 99,

TYPE?
[FDCCH:LAYER2:TYPE]

Returns value of the type of data in the frame that had been previously decoded.

YALUE TYPE
1 F-BCCH
2 E-BCCH
3 SPACH
4 5-BCCH
5 RESERVED
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The following commands are used to access the Layer 2 data fields when TYPE of data is
FBCCH.

FDCCH:
LAYERZ:
FBCCH:
BC?

[FDCCH:LAYER2:FBCCH:BC]
Returns current state of Begin/Continue (1 bit value). Returns -1 if not available.

Bi? n
[FDCCH:LAYER2:FBCCH:BI]

Returns current state of Begin Indicator {1 bit value) selected by n. Returns -1 if not
available. The range of nis 0 to 3.

CLI?
[FDCCH:LAYERZ2:FBCCH:CLI]

Returns current value of Continuation Length indicator (7 bit value). Returns -1 if not
availabfe.

CRC?
[FDCCHLAYER2:FBCCH:CRC]

Returns current value of Cyclic Redundancy Code (16 bit vaiue). Reiurns -1 if not
avaitable.

EC?
[FDCCH:LAYER2:FBCCH:EC]

Returns current state of E-BCCH Change (1 bit value). Returns -1 if not available.

FC?
[FDCCH:LAYER2:FBCCH:FC]

Returns current state of F-BCCH Change (1 bit value). Returns -1 if not available.

L3DATA? n,x
[FDCCH:LAYER2:FBCCH:L3DATA]

Returns the 8 bit value of the selected byte (x) of the selected Layer 3 data
message (n). Returns -1 if not available. Range of nis 0 to 3; range of xis 0 to 15.

The number of Layer 3 data messages embedded within a Layer 2 frame can be
anywhere from a portion of single data message to 4 full data messages. The
maximum number of bytes in a Layer 2 frame is 18 bytles.

The L3L1
messa

d CLI may be used
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FDCCH:

LAYER2:

FBCCH:

L3LI? n

[FDCCH:LAYER2:FBCCH:L3LI]

Returns one of four Layer 3 Length Indicators (8 bit value). Returns -1 if not
available. Range of nis 0 to 3.
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The following cormmmands are used to access the Layer 2 data fields when TYPE of data is
E-BCCH.

FDCCH:
LAYER2:
EBCCH:
BC?

[FDCCHILAYERZ:EBCCH:BC]
Returns current state of Begin/Continue (1 bit value). Returns -1 if not available.

BIT n
[FDCCH:LAYER2:EBCGH:BI]

Returns current state of Begin Indicator {1 bit value) selected by n. Returns -1 if not
available. The range of nis 0 to 3.

cLi?
[FDCCH:LAYERZ2:EBCCH:CLI]

Returns current value of Continuation Length indicator (7 bit vailus). Returns -1 if not
available.

BLi spe

CRC?

[FDCCHLAYER2:EBCCH:CRC]

Returns curreni value of Cyclic Redundancy Code (16 bit value). Returns -1 if not
available.

ECL?
[FDCCH:LAYERZ2:EBCCH:ECL]

Returns current value of E-BCCH Cycle Length (8 bit value). Returns -1 if not
available.

L3DATA? n, x
[FDCCH:LAYER2:EBCCH:L3DATA]

Returns the 8 bit value of the selected byte (x) of the selected Layer 3 data
maessage {n). Returns -1 if not available. Range of nis 0 fo 3; range of xis 0 to 15.

The number of Layer 3 data messages embedded within a Layer 2 frame can be

anywhere from a portion of single data message to 4 full data messages. The

maximum number of bytes in a Layer 2 frame is 16 bytes. The data returned is left
. justified. '
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FDCCH:
LAYER2:

EBCCH:

L3LI? n
[FDCCH:LAYER2:EBCCH:L3LI]

Returns one of four Layer 3 Length Indicators (8 bit value). Heturns -1 if not
avaiiable. Range of nis 0 to 3.

RSVD?
[FDCCH:LAYER2:EBCCH:RSVD]

Returns current state of E-BCCH Layer 2 Reserved (1 bit value). Returns -1 if not
available.
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The following commands are used to access the Layer 2 data fields when TYPE of data is
SPACH:

FDCCH:
LAYERZ:
SPACH:

ARM?
[FDCCH:LAYER2:SPACH ARM]

Returns current state of ARQ Response Mode (1 bit vaiue). Returns -1 if not
available.

ARQ_RSVD?
[FOCCH LAYERZ2:SPACH . ARQ_RSVD]

Returns current vaiue of ARQ Layer 2 frame RSVD (2 bit value). Returns -1 if not
available.

BCN?
[EDCCH:LAYER2:SPACH:BCN]

Returns current state of BCCH Change Notification {1 bit value). Returns -1 if not
available.

BT?
[FDCCHILAYERZ:SFACH:BT]

Returns current value of Burst Type (3 bit value). Returns -1 if not available.

BU?
[FDCCHILAYER2:SPACH:BU]

Returns current value of Burst Usage (3 bit valug). Returns -1 if not available.

CRC?
[FDCCH:LAYER2:SPACH:CRG]

Returns current value of Cyciic Redundancy Code (16 bit value). Returns -1 if not
avaiiable.

EH_RSVD?
[FDCCHILAYERZ:SPACH EM_RSVD]

Returns current state of Extended Header RSVD (1 bit value). Returns -1 if not
available.

FRNO?
[FDCCH:LAYERZ2:3PACH FRNO]

Returns current value of Frame Number (5 bit value). Returns -1 if not available.

GA?
[FDCCH:LAYERZ2:SPACH:GA]

Returns current state of Go Away (1 bit value). Returns -1 if not available.
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FDCCH:
LAYER2:
SPACH:

HA_RSVD?
[FDCCH:LAYER2:SPACH:HA_RSVD]

Returns SPACH Header A_RSVD field setting (1 bit value). Returns -1 if not available.

iDT?
[FOCCH:LAYERZ:SPACH:IDT]

Returns current value of Identity Type (2 bit value). Returns -1 if not available.

L.3DATA? n,x
[FDCCH:LAYER2:SPACH:L3DATA]}

Heturns the 8 bit value of the selected byte (x) of the selected Layer 3 Data
message (n}. Heturns -1 if not available. Range of nis 0 to 3; range of xis 0 {o 15,

The number of Layer 3 data messages embedded within a Layer 2 frame can be just a
portion of a single data message on up to 4 full data messages. The maximum number
of bytes in a Layer 2 frame is 16 bytes. The data returned is left justified.

L3LENGTH? n
[FDCCH:LAYER2:SPACH:L3LENGTH]

Heturns current value of Layer 3 data fieid lengih (8 bit value) selected by n.
Heturns -1 if not available. Range of nis 0 to 3.

This is the length of the Layer 3 data field in the SPACH Layer 2 frame currently being
decoded.

L3Li?
[FDCCH:LAYERZ:S8PACH:L3LI]

Returns current value of Layer 3 Length Indicator (8 bit value) selecied by n.
Returns -1 if not available. Range of nis 0 to 3.

A SPACH Layer 2 frame may contain up to four Layer 3 Length Indicators.

MEA?
[FDCCH:LAYERZ2:SPACH:MEA]

Returns current value of Message Encryption Mode (2 bit value). Returns -1 if not
available.
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FDCCH:

LAYER2:

SPACH:

7-132
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MEK?
[FDCCH:LAYER2:SPACH:MEK]

Returns current value of Message Encryption Key (2 bit value}. Returns -1 if not
available.

RAM?
[FDCCHILAYERZ:SPACH MM]

Returns current state of Message Mapping (1 bit value). Returns -1 if not available.
MSID:

Ls8? n
[EDCCHLAYER2:SPACH:MSID:LS]

Returns the 32 lLeast Significant bits of Mobile Station ldentification selected by n.
Range of nis 0 to 4.

MS? n
[FDCCH:LAYER2:SPACH:MSID :MS]

Returns the 18 Most Significant bits of Mobile Station ldentification selected by n.
Range of nis 0 to 4.

MSID? n,x
[FDCCH:LAYER2:SPACH:M8ID]

Returns the 8 bit value of selected byte (x) of the selected Mobile Staticn Identity (n).
Returns -1 if not available. Range of nis 0 to 4; range of xis 0 to 2, 4 of 6.

A Layer 2 frame may ceontain up to 5 mobile station identities. Each MSID is 20, 24,
34 or 50 bits long and is accessed 8§ bits at a time with this command. The data
returned is left justified,

PCON?
[FDCCH:LAYERR2:SPACH:PCON]

Returns current state of PCH Continuation (1 bit value). Returns -1 if not available.

PEA?
[FDCCH:LAYER2:SPACH:PEA]

Returns current value of Partial Echo Assigned {7 bit value). Returns -1 if not
available.

PFM?
[FDCCH:LAYER2:8PACH:PFM]

Returns current state of Paging Frame Modifier (1 bit value). Returns -1 if not
avaitable.

Bi?
[FDCCH:LAYER2:SPACH: P

Heturns current state of Polling Indicator {1 bit value). Returns -1 i not available.



FDCCH:
LAYERZ:
SPACH:

SRM?
[FDCCH:LAYER2:SPACH:SAM]

Returns current state of SPACH Response Mode (1 bit value). Returns -1 if not
available.

UGID:

LS?
[FDCCH:LAYER2:SPACH:UGID:LS]

Returns the 32 Least Significant bits of User Group Identification.

MS?
[FDCCH:LAYER2:SPACH:UGID:MS]

Returns the 18 Most Significant bits of User Group ldentification.

UGID? n,x
[FDCCH:LAYERZ2:SPACH:UGID]

Returns the 8 bit value of the selected byte (x} of the selected User Group Identity (n).
Returns -1 it not available. Range of nis 0 to 4; range of x is 0 {0 2, 4 or 6.

Each UGID is 20, 24, 34 or 50 bits long and is accessed 8 bits at a time with this
command. The data returned is left justified.
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7-15-6 L2 FILTERS

The Layer 2 filters enable the user to only buffer Layer 2 frames from a specific iogical channel,
logical SPACH channel, PCH subchannel, etc. One or more of the filiers are selectable by the
user.

7-15-7 FDCCH REAL TIME DATA MONITOR

In this mode of operation, the data return is the last data decoded for that data field. Once &
data field item is returned, -1 is returned until a new value for that data field is decoded.

A. Layer 1 Data

With the exception of the first two, the following TMAC commands return the data fields
defined on the physical layer.

FDCCH:

STARt
[FDCCH:STARL]

Starts decoding the FDCCH.

S5TCP
[FDCCH:STOP]

Stops decoding the FDCCH.

SYNC?
[FDCCH:SYNC]

Returns the value of the last decoded sync word (28 bit value). Returns -1 if aiready
returned or not available.

CSFP?
[FDCCH:CSFP]

Returns the value of the last decoded Coded Super Frame Phase (12 bit value).
Returns -1 if already returned or not available.

SCF?
[FDCCH:SCF]

Returns the value of the last decoded Share Channel Feedback {22 bit value).
Returns -1 if already returned or not available.

BRI?
[FDCCH:BRI]

Returns the value of the last decoded Busy/Reserved/idle (6 bit value). Returns -1 if
already returned or not available.

R_N?

[FDCCH:R_N]}

Returns the value of the last decoded Received/Not received (5 bit value).
Hetfurns -1 if already returned or not available.
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FDCCH:

CPE?
[FDCCH:CPE]

Returns the value of the last decoded Coded Partial Echo {11 bit value}. Returns -1 if

already returned or not available.

TYPE?
[FDCCH:TYPE]

Returns value of the type of data of the last decoded frame. Returns -1 if already

returned or not available. This command returns the following:

VALUE

TYPE

1

F-BCCH

E-BCCH

SPACH

5-BCCH

i h wiN

RESERVED

CRC?
[FDCCH:CRC]

Returns the value of the last decoded CRC (16 bit value). Returns -1 if aiready

returned or not available.
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B. F-BCCH Frames

The next set of commands return data from the F-BCCH frames.

FDCCH:
FBOCH:

BC?
[FDCCH:FBCCH:BC?]

Heturns the last decoded value of Begin/Continue (1 bit value). Heturns -1 if
already returned or not available,

FC?

[FDCCH:FBCCH:FC?]

Returns the last decoded value of F-BCCH Change (1 bit value). Returns -1 if
already returned or not available.

ECY
[FDCCH:FBCCH:EC?]

Returns the last decoded value of E-BCCH Change (1 bit value}. Returns-1 if
already returned or not available.

CLE?
[FDCCH:FBCCH:CLI?]

Returns the last decoded value of Continuation Length Indicator (7 bit value).
Returps -1 if already returned or not available.

L3L?
[FDCCH:FBCCH:L3LI?]

Returns the last decoded value of Layer 3 Length Indicator (8 bit value). Returns
-1 if already returned or not available,.

BI?
[FDCCH:FBGCH:BI?]

Returns the last decoded value of Begin indicator {1 bit value). Returns -1 if
already returned or not available.

PD?
[FDCCH:FBCCH:PD?}

Returns the last decoded vaiue of Protocol Discriminator (1 bit value). Returns -1
it already returned or not available.

MSGtype?
[FDCCH:FBCCH:MSGtype?}

Returns the last decoded Message Type. Returns -1 if already returned or not
available. This command returns the following valid message types:

DCCH STRUCT ACCESS PARAM SELECT PARAM REG PARAM
SYsSip” OLC MACA NEIGHBOR CELL
RCH BSMC EMERG INFO NEIGHBOR INFO
SERVICE MENU SOC BSMC ID S0C TIME DATE
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FDCCH:

FBCCH:

NEiiMber:

FBCCH?
[FDCCH:FBCCH:NUMbar:FBCCH?]

Returns the last decoded value of Number of F-BCCH (3 bit value). Returns -1
if already returned or not available.

EBCCH?
[FDCCH:FBCCH:NUMber:EBCCH?]

Returns the last decoded value of Number of E-BCCH (3 bit value). Returns -1
if already returned or not available.

SBCCH?
[FDCCH:FBCCH:NUMber:SBCCH?]

Returns the last decoded value of Number of S-BCCH (4 bit value). Returns -1
if already returned or not available.

REServed?
[FDCCH:FBCCH:NUMber:REServed?]

Returns the last decoded value of Number of Reserved Slots (3 bit value).
Returns -1 if already returned or not available.

NON_PCH?

[FDCCH:FBCCH:NUMber:NON_PCH?]

Returns the last decoded value of Number of Non-PCH Subchannel Slots (2 bit
value}. Returns -1 if already refurned or not available.

HYPERframe?
[FOCCH:FBCCH:HYPERframe?]

Returns the last decoded value of Hyperframe Counter {4 bit value). Returns -1 if
aiready returned or not available.

EXTended:

PT?
[FDCCH:FBCCH:EXTanded:PT?}

Returns the last decoded value of SMS Frame Counter Parameter Type or -1 if
already returned or not available.

COUNt?
[FOCCH:FBCCH:EXTended: COUNL?]

Returns the last decoded value of SMS Frame Counter {4 bit value). Returns -1
if already returned or not available (3 bit value).
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FOCCH:
FBCCH:

SUPERframe?
[FDCCH:FBCCH:SUPERframe?]

Returns the last decoded value of Primary Superframe indicator (1 bit value).
Returns -1.if already returned or not available.

CONfiguration?
[FDCCH:FBCCH:CONfiguration?]

Returns the last decoded value of Slot Configuration (2 bit value). Returns -1 if
already returned or not available.

DVCC?
[FDCCH:FBCCH:DVCC?]

Returns the last decoded value of Digital Verification Color Code (8 bit value).
Returns -1 if already returned or not available.

PFC?
[FDCCH:FBCCH:PFC?]

Returns the last decoded value of Maximum Supported PFC (Paging Frame Class)
(3 bit value). Returns -1 if already returned or not available,

PCH?
[FDCCH:FBCCH:PCH?]

Returns the last decoded value of PCH (Paging Channel) Displacement (3 bit
value). Returns -1 if already returned or noi available.

PEM?
[FDCCH:FBCCH :PFM?]

Returns the last decoded value of PFM (Paging Frame Modifier) Direction (1 bit
value}. Returns -1 if already returned or not available.

CBN:

PT?
[FDCCH:FBCCH:CBN:PT?]

Returns the last decoded value of CBN_High Parameter Type {4 bit value).
Returns -1 if already returned or not available.

HIGH?
[FDCCH:FBCCH:CBNHIGH?]

Returns the last decoded value of CBN_High (16 bit value). Reiurns -1 if
already reiurned or not available.
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FOCCH:

FBCCH:

MONPublic:

PROBability:

PT?
[FODCCH:FBCCH:NONPublic:PROBability:PT?]

Returns the last decoded value of Non-Public Probability Block Parameter
Type (4 bit value). Returns -1 if already returned or not available.

LENGth?
{FDCCH:FBCCH:NONPublic:PROBability LENGth?]

Returns the last decoded value of Non-Public Map Length (4 bit value).
Returns -1 if already returned or not available.

BLOCKk?
[FDCCH:FBCCH:NONPublic:PROBability:BLOCK?]

Returns the last decoded value of Non-Public Block Map (1 fo 18 bit value).
Returns -1 it already returned or not available.

REGistration:

PT?
[FDCCH FBCCH:NONPublic:REGistration:FT7?}

Returns the last decoded value of Non-Public Regisiration Control Parameter
Type (4 bit value). Returns -1 if aiready returned or not available.

CONTrel?
[FDCCH:FBCCH:NONPublic:PROBability. CONTrol?]

Returns the last decoded value of Non-Public Registration Control (2 bit
value). Returns -1 if already returned or not available.

AUTH?
[FDCCH:FBCCH:AUTH?]

Returns the last decoded value of AUTH {1 bit value). Returns -1 if already
returned or not available.

§?
[FOCCH:FBCCH:87]

Returns the last decoded value of S (1 bit value). Heturns -1 if already returned
or not available.

RAND?
[FDCCH:FBCCH:RAND?]

Returns the last decoded value of RAND (32 bit value}. Returns -1 if already
returned or not available.
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FDCCH:

FBCCH:

ACCess:

MS_PWR?

[FDCCH:FBCCH:ACCess5:MS_PWR?]

Returns the last decoded value of MS_ACC_PWR (Mobile Station Access
Power) {4 bit value). Returns -1 if already returned or not available.

RSS_MIN?
[FDCCH:FBCCH:GBN:RSS_MIN?]

Returns the last decoded value of RSS_ACC_MIN (Minimum Access Received
Signal Strength) (5 bit vaiue). Returns -1 if already returned or not available.

BURSTsize?
[FDCCH:FBCCH:CBN:BURSTsize?]

Returns the last decoded value of Access Burst Size (1 bit value). Returns -1 if
already returned or not available.

MAX:

RETries? :
[FDCCH FBCCH:MAX:RETries?]

Returns the last decoded value of Max Retries (3 bit value). Returns -1 it
already returned or not available.

BUSY?
[FDCCH:FBCCH:MAX:BUSY?]

Returns the last decoded value of Max Busy/Reserved (1 bit value). Returns -1
it already refurned or not available.

REPetitions?
[FDCCH:FBCCH:MAX:REPstitions ?]

Returns the last decoded value of Max Repetitions (2 bit value). Returns -1 if
already returned or net available.

STCOP? _
[FDCCH:FBCCH:MAX:STOP?]

Returns the last decoded value of Max Stop Counier (1 bit value). Returns -1 if
already returned or not available.

RDATA:

LENGth?
[FDCCH:FBCCH:RDATA:LENGth?]

Returns the last decoded value of R-DATA Message Length (3 bit vaiue).
Returns -1 if already returned or not available.



FDCCH:
FBCCH:

BARred?
{FDCCH:FBCCH:BARred?]

Returns the last decoded value of Cell Barred (5 bit value). Returns -1 if already
returned or not available.

SUBaddressing?
[FDCCH:FBCCH:SUBaddressing?]

Returns the last decoded value of Subaddressing Support (1 bit value). Returns -1
if already returned or not available.

DIC?
[FDCCH:FBCCH:DIC?]

Returns the last decoded value of Delay Interval Compensation Mode (1 bit value).
Returns -1 if already returned or not available.

8S_SUFF?
[FDCCH:FBCCH:88_SUFF?]

Returns the last decoded value of SS_SUFF (Signal Strength Sufficient) (5 bit
value). Returns -1 if already returned or not available.

SCAN:

iNTerval?
(FDCCH:FBCCH:SCAN:INTarval?]

Returns the last decoded value of SCANINTERVAL (4 bit value). Returns -1 if
already returned or not available.

OPTion?
[FDCCH:FBCCH:ADATA:OPTion?}

Returns the last decoded value of Scanning Option Indicator (1 bit value).
Returns -1 if already returned or not available.

INITial?
{FDCCH:FBCCH:INITial?]

Returns the last decoded value of Initial Selection Control (1 bit value). Returns -1
if already returned or not available.

DELay?
(FOCCH:FBCCH:DELay?]

Returns the last decoded value of DELAY (4 bit value). Returns -1 if already
returned or not available.
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FOCCH:
FBCCH:
ADDitional:

PT?
[FDCCH:FBCCH:ADDitional:PT?}

Returns the last decoded value of Additional DCCH information Parameter Type
(4 bit value). Returns -1 if already returned or not available.

NUMber?
[FDCCH:FBCCH:ADDItional:NUMber?]

Returns the last decoded value of Number of Additional DCCH Channels (3 bit
value). Returns -1 if already returned or not available.

CHANNel? n
[FOCCH:FBCCH:ADDitional:CHANnel}

Returns the last decoded value of Additional DCCH Channel information (11 bit
vaiue) selected by n. Up to 8 instances can be returned. Range of nis Oto 7
Refurns -1 if already returned or not available.

SLOT? n
[FDCCH:FBCCH:ADDitional:SLOT]

Reiurns the last decoded value, of Additional Siot Information (2 bit value)
selected by n. Up to 8 instances can be returned. Range of nis 0 to 7.
Returns -1 if already returned or not available.

REGH?
[FDCCH:FBCCH:REGH?]

Returns the last decoded value of REGH (1 bit value). Returns -1 if already
returned or not available.

REGR?
[FDCCH:FBCCH:REGR?]

Returns the last decoded value of REGR (1 bit value). Returns -1 if already
returned or not available.

PUREG?
[FDCCH:FBCCH:PUREG?]

Returns the last decoded value of PUREG (1 bit value). Returns -1 if already
returned or not available,

PDREG?
[FDCCH:FBCCH:PDREG?]

Returns the last decoded value of PDREG (1 bit value). Returns -1 if already
returned or not available.
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FDCCH:
FBCCH:

SYREG?
{FDCCH:FBCCH:SYREG?]

Returns the last decoded value of SYREG (1 bit value). Returns -1 if already
returned or not available.

LAREG?
[FDCCH.FBCCH:LAREG?]

Returns the last decoded value of LAREG (1 bit value). Returns -1 if already
returned or not available.

DEREG?
[FDCCH:FBCCH:DEREG?]

Returns the last decoded value of DEREG (1 bit value). Returns -1 if already
returned or not available.

FOREG?
[FOCCH:FBCCH:FOREG?]

Returns the iast decoded value of FOREG (1 bit value). Returns -1 if already
returned or not available.

CAPability?
[FDCCH:FBCCH:CAPability 7]

Returns the last decoded value of Capability Request (1 bit value). Returns -1 if
already returned or not available.

RNUM:

PT?
[FDCCH:FBCCH:RNUM:PT?]

Returns the last decoded value of Present RNUM Parameter Type (4 bit value).
Returns -1 if already returned or not available.

NUMber?
[FDCCH:FBCCH:ANUM:NUMber?]

Returns the last decoded value of Present RNUM (10 bit vailue). Returns -1 if
already returned or not available.

REGistration:

PT?
(FDCCH:FBCCH:REGIistration:PT?]

Returns the last decoded value of Registration Period Parameter Type (4 bit
value). Returns -1 if already returned or not available.

PERicd?
[FDCCH:FBCCH:REGIistration:PERIod?]

Returns the last decoded value of REGPER (Registration Period) (9 bit value).
Returns -1 if already returned or not available.
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FDCCH:
FBCCH:
REGID:

PT?

[FDCCH:FBCCH:REGId:PT?]

Returns the iast decoded value of REGID Parameter Type {4 bit valus).
Returns -1 if already returned or not available.

iD?

[FDCCH:FBCCH:REGIstration:ID 7]

Returns the last decoded value of REGID (20 bit value). Reiurns -1 if already
returned or not available.

PER?
[FDCCH:FBCCH:REGIistration:PER?]

Returns the last decoded value of REGID_PER (Registration 1D Period) (4 bit
value). Returns -1 if already returned or not available.

SiD?
[FDCCH:FBCCH:SID?]

Returns the last decoded value of SID (System Identification) {15 bit value).
Returns -1 if already returned or not available.

NETwork?
[FDCCH:FBCCH:NETwork?]

Returns the last decoded value of Network Type (3 bit value}. Returns -1 if already
returned or not available.

PROTocel?
[FDCCH:FBCCH:PROToco0I7]

Returns the last decoded value of Proiocol Version (4 bit value). Returns -1 if
aiready returned or not available,
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FDCCH:

FBCCH:

PSID_RSID:

PT?
[FDCCH:FBCCH:PSID _RSID:PT?]

Returns the last decoded value of PSID/RSID Set Parameter Type (4 bit value).
Returns -1 if already returned or not available.

S0OC?
{FDCCH:FBCCH:PSID_RSID:S0C?]

Returns the last decoded value of PSID/RSID SOC (12 bit value). Returns -1 if
aiready returned or not available.

NUMber?
[FDCCH:FBCCH:PSID_RSID:NUMber?]

Heturns the last decoded value of Number of PSID/RSID (4 bit value).
Returns -1 if already returned or not available.

TYPE? n
[FDCCH:FBCCH:PSID_RSID:TYPE?]

Returns the last decoded state of TYPE (1 bit value) of PSID/RSID. Range of n
is 0to 1.

VALUE? n
[FDCCH:FBCCH:PSID_RSID:VALUE?]

Returns the iast decoded value of VALUE (16 bit vaiue) of PSID/RSID. Range
of nis 0 to 65535.

COUNTRY:

PT?
[FDCCH:FBCCH:COUNTRY:PT?]

Returns the last decoded value of Country Code Parameter Type (4 bit value).
Returns -1 if aiready returned or not available.

CODE?
[FDCCH:FBCCH:COUNTRY:CODE?]

Returns the last decoded value of Country Code (10 bit value). Returns -1 i
already returned or not available, :
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FDCCH:

FBCCH:
ALPHA:
SiD:

PT?
[FDCCH:FBCCH:ALPHA:SID:PT?]
Returns the last decoded value of Alphanumeric SiD Parameter Type (4 bit
value). Returns -1 if aiready returned or not available.
LENGth?
[EDCCH:FBCCH:ALPHA:SID:LENGth?]
Returns the last decoded value of Length of Alphanumeric System 1D (8 bit
value). Returns -1 if already returned or not available.
CHARacters?
[FDCCH:FBCCGH:ALPHA:S8ID:CHARacters?]
Returns the selected last decoded value of Alphanumeric SID (ASCIl String).
Returns -1 if aiready returned or not availabie.

BSMC?

[FDCCH:FBGCH:BSMC?]
Returns the last decoded value of BSMC (Base Station Manufacture Code) (8 bit
value). Returns -1 if already returned or not available.

CUSTOM:

LENGth?
[FDCCH:FBCCH:CUSTOM:LENGth?]

Returns the last decoded value of the Length of the Custom Control (8 bit value)
in octets. Returns or -1 if already returned or not availabie.

CONTrol? n
[FDCCH:FBCCH:CUSTOM:CONTrol]

Returns the last decoded value of Custom Control (8 bit value) selected by n.
Up to 256 instances can be returned. Range of nis 0 to 255,

MACA:

STATus?
[FDCCH:FBCCH:MACA:STATus?]

Returns the last decoded value of MACA_STATUS (2 bit value). Returns -1 if
already returned or not available.

TYPE?
[FDCCH:FBCCH:MACA:TYPE?]

Returns the last decoded value of MACA_TYPE (4 bit value). Returns -1 if
already returned or not available.
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FDCCH:

FBCCH:
MACA:

EIGHT:
PT?
[FDCCH:FBCCH:MACA EIGHT:PT?]
Returns the last decoded value of MACA_8_CONTROL Parameter Type (4
bit value). Returns -1 if already returned or not available.
CONTrol? :
[FDCCH:FBCCH:MACA:EIGHT:CONTrol?]
Returns the tast decoded value of MACA_8_CONTROL (1 bit value).
Returns -1 if already returned or not available.

LIST:

PT?
[FOCCH:FBCCH:MACA:LIST:PT?}

Returns the last decoded value of MACA_LIST Parameter Type (4 bit value).
Heturns -1 if already returned or not available.

NUMber?
[FDCCH:FBCCH MACA:LIST:NUMbear?]

Returns the last decoded value of Number of MACA Channeis (4 bit value).
Returns -1 if already returned or not available.

CHAN? n |
[FDCCH:FBCCH:MACA:LIST:CHAN]

Returns the last decoded value of MACA_LIST CHAN (11 bit value) selected
by n. Up to 16 instances can be returned. Range of nis 0 to 15.
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FDCCH:
FBCCH:
" MACA:
LIST:
OTHER:

PT?
{FDCCH:FBCCH:MACA:LIST-OTHER:PT?]

Returns the last decoded value of MACA_LIST (Other Hyperband)
Parameter Type (4 bit value). Returns -1 if already returned or not
available.

HYFERband?
[FOCCH:FBCCH:MACA:LIST:OTHER:HYFERband?]

Returns the last decoded vaiue of Hyperband {(Other Hyperband) (2 bit
value). Returns -1 if already returned or not available.

NUMber?
[FDCCH:FBCCH MACAILIST:OTHER NUMber?]

Returns the last decoded value of Number of MACA Channels (Other
Hyperband) (4 bit value). Returns -1 if already returned or not avallable.

CHAN? n
[FDCCH:FBCCH MACA:LIST:OTHER:CHAN]

Returns the selected last decoded value of MACA_LIST (Gther
Hyperband) CHAN (11 bit value)} selected by n. Up to 16 instances can
be returned. Range of nis 0 1o 15.

OLC?
[FDCCH:FBCCH:OLC?]

Returns the last decoded value of Overload Control (16 bit value). Returns -1 if
already returned or not available.

MAP:

VPM?
[FDCCH:FBCCH:MAP:VPM?]

Returns the last decoded value of Voice Privacy Mode Map (4 bit value).
Returns -1 if already returned or not available.

DPM?
[FDCCH:FBCCH:MAP:DPM?]

Returns the last decoded value of Data Privacy Mode Map (4 bit value).
Returns -1 if already returned or not available.
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FDCCH:
FBCCH:
MAP:

CODER?
[FDCCH:FBCCH:MAP:CODER?]

Returns the last decoded vaiue of Voice Coder Map (6 bit value). Returns -1 it
already returned or not available.

MEA:

DOMAIN?
[FDCCH:FBCCH:MAP:MEA:DOMAIN?]

Returns the last decoded value of Message Encryption Algorithm Domain
Map (8 bit value). Returns -1 if aiready returned or not available.

ALGORithms? n

[FDCCH:FBCCH:MAP:MEA:ALGORithms]

Returns the selecied last decoded value of Message Encryption Algorithm
(4 bit value) selected by n. Up to 8 instances can be returned. Range of n
is0io 7.

MEK?
[FDCCH:FBCCH:MAP:MEK 7|

Returns the last decoded value of Message Encryption Key Map (4 bit value).
Returns -1 if already returned or not available.

MENU?
[FDCCH:FBCCH:MAP:MENU?]

Returns the last decoded value of Menu Map (10 bit value). Heturns -1 it
already returned or not available.

ARQ?
[FDCCH:FBCCH:MAP:ARQ?]

Returns the last decoded value of FACCH/SACCH ARQ Map (1 bit value).
Returns -1 if already returned or not available.

USER?
[FDCCH:FBCCH:MAP:USER?]

Returns the last decoded value of User Group Map (1 bit value}). Returns -1 if
already returned or not available.

SMS? |
[FDCCH:FBCCHMAP:SME?]

Returns the last decoded value of SMS Map (2 bit value). Returns -1 if aiready
returned or not available.

7-149
02



FOCCH:
FBCCH:

IRA? n
[FDCCH:FBCCH:IRA?]

Returns the last decoded state of IRA Support (1 bit value) selected by n. Rangs
of nig 0 to 1.

SOC?

[FDCCH:FBCCH:S80C?}

Returns the last decoded value of SOC (System Operator Code) (12 bit value).
Returns -1 if already returned or not available.
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C. E-BCCH Frames
The following set of commands return the data fields in E-BCCH Messages.

FDCCH:
EBCCH:

8C7?
[FDCCH:EBCCH:BC?]

Returns the last decoded value of Begin/Continue (1 bit value). Returns -1 if
aiready returned or not available.

CLi?
[FDCCH:EBCCH:CLI?]

Returns the fast decoded value of Continuation Length Enducator (7 bit va!ue)
Returns -1 if aiready returned or not available.

L3LI?
[FDCCH:EBCCH:L3LI?]

Returns the last decoded value of Layer 3 Length Indicator (8 bit value).
Returns -1 if already returned or not available.

BI?
[FDCCH:EBCCH:BI?]

Returns the last decoded value of Begin indicator (1 bit value). Returns -1 if
already returned or not available.

ECL?
[FDCCH:EBCCH:ECL?}

Returns the last decoded value of E-BCCH Cycle Length (8 bit value). Returns -1 if
already returned or not available.

PD?
[FDCCH:EBCCH:PD?]

Returns the last decoded value of Protocol Discriminator {2 bit value). Returns -1
if already returned or not available.

MSGtype? |
[FDCCH:EBCCH:MSGtype?]

Returns the last decoded value of Message Type. Returns -1 if aiready returned or
not available. This command returns the following valid message types:

DCCH STRUCT ACCESS PARAM SELECT PARAM REG PARAM

SYSID OLC MACA NEIGHBOR CELL
RCI BSMC EMERG INFO NEIGHBOR INFO
SERVICE MENU SOC BSMC iD 80C TIME DATE

ALT RCI
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FDCCH:
EBCCH:

SERY_SS57
[FDCCH:EBCCH:SERV_887]

Returns the {ast decoded value of SERV_SS (4 bit value). Returns -1 if already
returned or not available.

NONPublic:

PT?
[FDCCH EBCCH:NONFPublic:PT?]

Returns the last decoded value of Non-Public Probability Blocks Parameter
Type {4 bil value). Returns -1 if already returned or not available.

LENGth?
[FOCCH:EBCCH:NONPublic:LENGth?]

Returns the last decoded value of Non-Public Map Length (4 bif value).
Returns -1 if already returned or not available.

BLOCK?
[FDCCH:EBCCH:NONPublic:BLOCK?)

Returns the last decoded value of Non-Public Block Map (16 bit value).
Heturns -1 if already returned or not available.

NEIGHbDor:
TOMA:

PT?

[FDCCH:EBCCH NEIGHbor:TDMA:PT?]

Returns the last decoded value of Neighbor Cell List (TDMA) Parameter
Type (4 bit value). Returns -1 if already returned or not available.

NUMber?

[FDCCH:EBCCH:NEIGHDbor:TDMA:NUMber?]

Returns the last decoded value of Number of TDMA Neighbor Cells (5 bit
value). Returns -1 if already returned or not available.

CELL:

CHAN?

[FDCCH:EBCCH:NEIGHbor: TDMA:CELL:CHAN?]

Returns the last decoded value of TDMA Neighbor Cell CHAN {11 bit
value) selected by n. Up to 32 instances can be returned. Range of n is
G to 31. Returns -1 if already returned or not available.

PROTocol? n

[FDCCH:EBCGH:NEIGHbor: TDMA:CELL:PRCToco!?]

Returns the last decoded value of TDMA Neighbor Cell Protocol Version
{4 bit value) selected by n. Up to 32 instances ¢an be returned. Range
of nis 0 to 31. Returns -1 if already returned or not available.
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FDCCH:

EBCCH:

NEIGHbor:

TDMA:

CELL:

DVCC? n

[FDCCH:EBCCH:NEIGHbor: TDMA:CELL:DVCC?]

Returns the last decoded value of TDMA Neighbor Cell DVYCC (8 bit
value) selected by n. Up to 32 instances can be returned. Range of n is
0 to 31. Returns -1 if already returned or not available.

OFFset? n

[FDCCH:EBCCH:NEIGHbor: TDMA:CELL:OFFset?]

Returns the last decoded value of TDMA Neighbor Cell RESEL_OFFSET
{7 bit value) selected by n. Up to 32 instances can be returned. Range
of nis 0 to 31. Returns -1 if already returned or not available.

88_SUFF? n

[FDCCH:EBCCH:NEIGHbor: TDMA:CELL:SS_SUFF7?}

Returns the last decoded value of TDMA Neighbor Cell SS_SUFF (5 bit
value) selected by n. Up to 32 instances can be returned. Range of nis
0 to 31. Returns -1 if already returned or not available.

DELay? n

[FDCCH:EBCOH:NEIGHbor: TDMA:CELL:DELay?]

Returns the last decoded value of TDMA Neighbor Cell DELAY (4 bit
value) selected by n. Up to 32 instances can be returned. Range of nis
0 to 31. Returns -1 if already returned or not available.

HL_FREG? n

[FDCCH:EBCCH:NEIGHbor: TOMA:CELL:HL_FREQ?]

Returns the last decoded value of TDMA Neighbor Cell HL_FREQ (1 bit
value) selected by n. Up to 32 instances can be returned. Range of nis
0 to 31. Returns -1 if already returned or not available.

SYNC? n

[FDCCH:EBCCH:NEIGHbor: TDMA:CELL:SYNC?]

Returns the last decoded value of TDMA Neighbor Cell SYNC (1 bit
value) selected by n. Up to 32 instances can be returned. Range of nis
0 to 31. Returns -1 if already returned or not available.
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FDCCH:
EBCCH:
NEIGHbor:
TDMA:
CELL:
TYPE:

CELL? n
[FDCCH:EBCCH:NEIGHbor: TDMA:CELL:TYPE:GELL?]

Returns the last decoded value of TDMA Neighbor Cell CELLTYPE
(2 bit value) selected by n. Up to 32 instances can be returned.
Range of nis 0 to 31. Returns -1 if already returned or not available.

NETwork? n
[FOCCH:EBCCH NEIGHbor:TDOMA:CELL:TYPE:NETwork?}

Returns the last decoded value of TDMA Neighbor Cell Network Type
(3 bit value) selected by n. Up to 32 instances can be returned.
Range of nis 0 to 31. Returns -1 if already returned or not available.

RETRY? n

[FDCCH:EBCCH:NEIGHbor: TDMA:CELL:RETRY?]

Returns the last decoded value of TDMA Neighbor Cell Directed Reatry
Channel (1 bit value) selected by n. Up to 32 instances can be returned.
Range of nis 0 to 31. Returns -1 if already returned or not available.

ACCess:

MS_PWR? n
[FDCCH:EBCCH NEIGHbor:TDMA:CELL:ACCess :MS_PWR?]

Returns the iast decoded value of TDMA Neighbor Cell MS_ACC_PWR
(4 bit value) selected by n. Up to 32 instances can be returned.
Hange of nis 0 to 31. Returns -1 if already returned or not available.

RSS_MINT? n

[FDCCH:EBCCH:NEIGHbor:TDMA:CELL:ACCess:RSS_MIN?]

Returns the last decoded value of TDMA Neighbor Cell
RSS_ACC_MIN (5 bit value) selected by n. Up to 32 instances can be
returned. Range of nis 0 to 31. Returns -1 if already returned or not
available.



FDCCH:

EBCCH:

NEIGHbor:

TDMA:

CELL:

PSiD_RSID:

INFO:

iNDicator? n
[FDCCH:EBCCHINEIGHbor:TDMA CELL:PSID_RSID:INDicator?}

Returns the last decoded value of TDMA Neighbor Cell PSID/RSID
Indicator {1 bit value) selected by n. Up to 32 instances can be
returned. Range of nis 0 to 31. Returns -1 if already returned or not
available.

LENGth? n
[FOCCH:EBCCH:NEIGHbor: TDMA:CELL:PSID_RSID:LENGth?]

Returns the last decoded value of TDMA Neighbor Cell PSID/RSID
Support Length (4 bit value) seiected by n. Up to 32 instances can be
returned. Range of nis 0 te 31. Returns -1 if already returned or not
available.

SUPport? n
[FDCCH:EBCCH:NEIGHbor:TDMA:CELL:PSID_RSID:SUPport?]

Returns the last decoded value of TDMA Neighbor Cell PSID/RSID
Support (16 bit value) selected by n. Up to 32 instances can be
returned. Range of nis 0 to 31. Returns -1 if already returned or not
available.

PT?
{FOCCH:EBCCH:NEIGHbor:TDMA:INFO:PT?]

Returns the last decoded vaiue of TDMA Service Info Parameter Type
(4 bit value). Returns -1 if already returned or not available.

COUNt?
{FOCCH:EBCCH:NEIGHbor:-TDMA:INFO:COUNt?]

Heturns the last decoded vaiue of TDMA Neighbor Count (5 bit value).
Returns -1 if already returned or not available.
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FDCCH:

EBCCH:
HEIGHbor:
TDMA:
INFO:
SERVice:
INDlcator? n
[FDCCH:EBCCH:NEIGHbor:TDMA:INFO:SERVIice:INDicator?]
Returns the last deceded value of TDMA Service Map Indicator (1 bit
value) selected by n. Up to 32 instances can be returned. Range of
nis 0 to 31. Returns -1 if aiready reiurned or not available.
MAP? n
[FDCCH:EBCCH:NEIGHbor: TDMA:INFO:SERVice:MAP?]
Returns the iast decoded value of TDMA Service Map (10 bit value)
selected by n. Up te 32 instances can be returned. Range of nis O
to 31. Returns -1 if already returned or not available.
ANAlog:
PT?

[FDCCH:EBCCH:NEIGHbBor:ANAlog:PT?]

Returns the last decoded value of Neighbor Cell List (Analog) Parameter
Type (4 bit value). Returns -1 if already returned or not available.

NUMber?
[FDCCH:EBCCH:NEIGHbor:ANAlog:NUMbar?]

Returns the last decoded value of Number of Analog Neighbor Celis (5 bit
value). Returns -1 if already returned or not available.

CELL:

CHAN? n
[FDCCH:EBCCH:NEIGHbor:ANAlog:CELL:CHAN?]

Returns the last decoded value of Neighbor Cell List {Analog) CHAN
(11 bit value) selected by n. Up to 32 instances can be returned. Range
of nis 0 to 31. Returns -1 if already returned or not available.

PROTocol? n

[FDCCH:EBCCH:NEIGHbor:ANAlog:CELL:PROTocol?]

Returns the last decoded value of Neighbor Cell List (Analog} Protocol
Version (4 bit vaiue} selecied by n. Up o 32 instances can be returned.
Range of nis 0 to 31. Returns -1 if already returned or not available.
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FDCCH:
EBCCH:
NEIGHbor:
ANAlog:
CELL:

BCC? n

[FDCCH:EBCCH:NEIGHbor:ANAlog:CELL:DCC?]

Returns the last decoded value of Neighbor Cell List (Analog) DCC (2 bit
vaiue)} selected by n. Up to 32 instances can be returned. Range of n is
0 to 31. Returns -1 if already returned or not available.

OFFset? n
[FOCCH:EBCCH:NEIGHbor:ANAlog:CELL:OFFset?]

Returns the last decoded value of Neighbor Cell List (Analog)
RESEL_OFFSET (7 bit value) selected by n. Up to 32 instances can be
returned. Range of nis 0 to 31. Returns -1 if already returned or not
available.

SS_SUFF? n
(FDCCH:EBCCH:NEIGHbor:ANAlog:CELL:88_SUFF?}

Returns the last decoded value of Neighbor Cell List (Analog) SS_SUFF
(5 bit value) selected by n. Up to 32 instances can be returned. Range
of nis 0 to 31. Returns -1 if already returned or not availabie.

DElLay? n

[FDCCH:EBCCGH !NEIGHbor:ANAlog:CELL:DELay?]

Returns the last decoded value of Neighbor Celi List (Analog) DELAY
(4 bit value) selected by n. Up to 32 instances can be returned. Range
of nis 0 to 831. Returns -1 if already returned or not available.

HL_FREQ? n
[FDCCHEBCCH:NEIGHbor:ANAlog:CELL:HL_FREQ?}

Returns the last decoded value of Neighbor Celi List (Analog) HL_FREQ
{1 bit value) selected by n. Up to 32 instances can be returned. Range
of nis 0 to 31. Returns -1 if already returned or not available.

TYPE:

CELL? n
[FDCCH:EBCCH:NEIGHbor:ANAlog:CELL: TYPE:CELL?}

Returns the last decoded value of Neighbor Cell List (Analog)
CELLTYPE (2 bit value) selected by n. Up to 32 instances can be
returned. Range of nis 0 to 31. Returns -1 if already returned or not
available.
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FDCOCH:

EBCCH:
MEiGHbor:
ANAlog:
CELL:
TYPE:
METwerk? n
[FDCCH:EBCCH:NEIGHbor:ANAlog:CELL: TYPE:NETwork?]
Returns the last decoded value of Neighbor Cell List {(Analog) Network
Type (3 bit value) seiected by n. Up to 32 instances can be returned.
Range of nis 0 to 31. Refurns -1 if aiready returned or not available.
RETRY? n
[FODCCH:EBCCH:NEIGHbor:ANAlog:CELL:RETRY?]
Returns the last decoded value of Neighbor Cell List (Analog) Directed
Retry Channel (1 bit value} selecied by n. Up to 32 instances can be
returned. Range of nis 0 to 31. Returns -1 if already returned or not
available.
ACCess:
MS PWR?
[FDCCH:EBCGH:NEIGHbor:ANAlog:CELL:ACCess MS_PWR?]
Returns the last decoded value of Neighbor Cell List (Analog)
MS_ACC_PWR (4 bit value) selected by n. Up to 32 instances can be
returned. Range of nis 0 to 31. Returns -1 if already returned or not
available.
RSS _MIN? n
[FDCCH:EBCCH:NEIGHbor:ANAlog:CELL:ACCess:RSS_MIN?|
Returns the last decoded value of Neighbor Celi List (Analog)
RS_ACC_MIN (5 bit value) selected by n. Up to 32 instances can be
returned. Range of nis 0 to 31. Returns -1 if already returned or not
available.
OTHER:

PT?

[FDCCH:EBCCH:NEIGHbor:OTHER:PT?]

Returns the last decoded vaiue of Neighbor Cell List (Cther Hyperband)
Parameter Type (4 bit value). Returns -1 if already returned or not
available.

NUMber?
[FDCCH:EBCCH:NEIGHbor:OTHER:NUMber?]

Returns the last decoded value of Number of Neighbor Cells (Gther
Hyperband) (5 bit value). Returns -1 if already returned or not available.
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FDCCH:

EBCCH:

NEIGHbDbor:

OTHER:

CELL:

HYPERband?
[FDCCHEBCCH:NEIGHbor:OTHER:CELL:HYPERband?]

Returns the last decoded value of Neighbor Cell List (Other Hyperband)
{2 bit value). Returns -1 if already returned or not avaitable.

CHAN? n
[FDCCH:EBCCH:NEIGHbor:OTHER:CELL:CHAN?]

Returns the last decoded value of Neighbor Cell List (Other Hyperband)

CHAN {11 bit valus) selected by n. Up to 32 instances can be returned.

Range of nis 0 to 31. Returns -1 if already returned or not available.

PROTocol? n

[FDCCHEBCCH:NEIGHbor:OTHER:CELL:PROTocol?]

Returns the last decoded value of Neighbor Cell List {Other Hyperband)
Protocol Version (4 bit value} selected by n. Up to 32 instances can be
returned. Range of nis 0 to 31. Returns -1 if already returned or not
available.

DVCC? n

[FDCCH:EBCCH:NEIGHbor:OTHER:CELL:DVCC?]

Returns the last decoded value of Neighbor Celi List (Other Hyperband)
DVCC (8 bit value) selected by n. Up to 32 instances can be returned.
Range of nis 0 to 31. Returns -1 if already returned or not available.

OFFset? n

[FDCCH:EBCCH:NEIGHbor:OTHER: CELL: :OFFset?]

Returns the last decoded value of Neighbor Cell List (Other Hyperband)
RESEL_OFFSET (7 bit value) selected by n. Up to 32 instances can be
returned. Range of nis 0 to 31. Returns -1 if already returned or not
available.

SS_SUFF? n
[FDCCH:EBCCH:NEIGHbor:OTHER:CELL:88 _SUFF?]

Returns the last decoded value of Neighbor Cell List (Other Hyperband)
SS_SUFF (5 bit value) selected by n. Up to 32 instances can be
returned. Range of nis 0 to 31. Returns -1 if already returned or not
available.

DELay? n
[FDCGH:EBCCH:NEIGHbor:OTHER:CELL :DELay?]

Returns the last decoded value of Neighbor Cell List (Other Hyperband)

DELAY (4 bit value) selected by n. Up to 32 instances can be returned.

Range of nis 0 to 31. Returns -1 if aiready returned or not available.
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FDCCH:
EBCCH:
NEIGHbor:
OTHER:
CELL:

HL_FREG? n

[FDCCH:EBCCH:NEIGHbor:OTHER:CELL:HL_FREQ7?]

Returns the last decoded value of Neighbor Cell List (Other Hyperband)
HL_FREQ (1 bit value) selected by n. Up to 32 instances can be
returned. Range of nis 0 tc 31. Returns -1 if already returned or not
available.

SYNC? n

[FDCCH:EBCCH:NEIGHbor:OTHER:CELL:SYNC 7]

Returns the last decoded value of Neighbor Cell List (Other Hyperband)
SYNC (1 bit value) selected by n. Up te 32 instances can be returned.
Range of nis 0 to 31. Returns -1 if already returned or not available.

TYPE:

CELL? n

[FDCCH:EBCCH:NEIGHbor:OTHER:CELL:TYPE!CELL?]

Returns the last decoded value of Neighber Ceif List (Other
Hyperband) CELLTYPE (2 bit value) selected by n. Up to 32
instances can be returned. Range of nis 0 to 31. Returns -1 i
already returned or not available.

NETwork? n

[FDCCH:EBCCH:NEIGHbor:OTHER:CELL: TYPE :NETwork?]

Returns the last decoded value of Neighbor Cell List (Other
Hyperband) Network Type (3 bit value) selected by n. Up to 32
instances can be returned. Range of nis 0 to 31. Returns -1 if
already returned or not available.

RETRY? n :

[FDCCH.EBCCH:NEIGHbor:OTHER:CELL:RETRY?]

Returns the last decoded value of Neighbor Cell List (Other Hyperband)
Directed Retry Channel (1 bit value) selected by n. Up to 32 instances
can be returned. Range of nis 0 to 31. Returns -1 if aiready returned or
not available.
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FDCCH:

EBCCH:
NE!GHbor:
OTHER:
CELL:
ACCess:
MS_PWR? n
[FDCCH:EBCCH:NEIGHbor:OTHER:CELL:ACCoass:MS_PWR?]
Returns the last decoded vaiue of Neighbor Cell List (Other
Hyperband) MS_ACC_PWR (4 bit value) selected by n. Up to 32
instances can be returned. Hange of nis 0 to 31. Returns -1 if
already returned or not avaiiablie.
ASS_MINT n
[FOCCH:EBCCH:NEIGHbor:OTHER:CELL:ACCoass:RES_MIN?]
Returns the iast decoded value of Neighbor Celi List (Other
Hyperband) RSS_ACC_MIN (5 bit value) selected by n. Up to 32
instances can be returned. Range of nis 0 to 31. Returns -1 if
already returned or not available.
PSID_RSID:

iNDicator? n

[FDCCH:EBCCH:NEIGHbor:OTHER:CELL:PSID_RSID:INDicator?]

Returns the last decoded value of Neighbor Cell List (Other
Hyperband) PSID/RSID Indicator (1 bit value) selected by n. Up to 32
instances can be returned. Range of nis 0 to 31. Returns -1 if
already returned or not available.

LENGth? n

[FDCCH:EBCCH NEIGHbor:OTHER:GELL:PSID_RSID:LENGth?]

Returns the last decoded value of Neighbor Cell List (Other
Hyperband) PSID/RSID Support Length (4 bit value) selected by n.
Up to 32 instances can be returned. Range of nis 0 to 31. Returns -
1 if already returned or not available.

SUPport?

[FDCCH:EBCCH:NEIGHbor:OTHER:CELL:PSID_RSID:SUPport?]

Returns the last decoded value of Neighbor Cell List (Other
Hyperband) PSID/RSID Support {16 bit value) selected by n. Up to 32
instances can be returned. Range of nis 0 to 31. Returns -1 if
already returned or not available. '
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FDCCH:

EBCCH:
REIGHBor:
OTHER:
INFO:

PT?

[FDCCH:EBCCH:NEIGHbor:OTHER:INFO:PT?]

Returns the iast decoded value of TDMA Service Info (Other Hyperband)

Parameter Type (4 bit value). Returns -1 if already returned or not

available.

HYPERband?

[FDCCH:EBCCH:NEIGHbor:OTHER:INFO:HYPERband?]

Returns the last decoded value of TDMA Service info (Other Hyperband)

(2 hit value). Returns -1 if already returned or not avaiiable.

COUNE?

[FDCCH:EBCCH:NEIGHbor:OTHER:INFO:COUN1?]

Returns the last decoded value of TDMA Service Info (Other Hyperband)

Neighbor Count (5 bit value). Returns -1 if already returned or not

available.

SERVice:
INDicator? n
[FOCCHEBCCH:NEIGHbor:OTHERINFO:SERViceINDicator?]
Returns the last decoded value of TDMA Service Info (Other
Hyperband) Service Map Indicator (1 bit value) selected by n. Up to
32 instances can be returned. Range of nis 0 to 31. Returns -t if
already returned or not available.
MAP? n
[FDCCH:EBCCH:NEIGHBor:OTHER:INFO:SERVice: MAP?]
Heturns the last decoded value of TDMA Service Info (Other
Hyperband) Service Map (10 bit value) selected by n. Up 1o 32
instances can be returned. Range of nis 0 to 31. Returns -1 if
already returned or not availabie.

RCi?

[FDCCH:EBCCH:RCI?)
Returns the last decoded value of RCI {2 bit value). Returns -1 if already returned
or not avaiiable.
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FDCCH:

EBCCH:

CHANnel:

PT?
[FDCCH:EBCCH:CHANnel:PT?]

Returns the last decoded value of RF Channel Allocation Parameter Type (4 bit
value). Returns -1 if aiready returned or not available.

NUMber?
[FDCCH:EBCCH:CHANnRel:NUMber?]

Returns the last decoded value of RF Channel Ailocation Number of Channel
Groups (6 bit value). Returns -1 if already returned or not available.

GROUP:

FIRST? n
[FDCGH:EBCCH:CHANnel:GROUP:FIRST?]

Returns the last decoded value of RF Channel Allocation Channel Group
First Channel (11 bit value) selected by n. Up to 64 instances can be
returned. Range of nis 0 to 63. Returns -1 if already returned or not
available.

LAST? n
[FDCCH:EBCCH:CHANnel:GROUP:LAST?]

Returns the last decoded value of RF Channel Allocation Channel Group
Last Channel (11 bit value) sefected by n. Up to 64 instances can be
returned. Range of nis 0 to 63. Returns -1 if already returned or not
available.

BSMC?
[FDCCH:EBCCH:BSMC?]

Returns the last decoded value of BSMC (Base Station Manufacture Code) (8 bit
value}. Returns -1 if already returned or not avaiiable.

CUSTORM:

LENGih?
[FDCCH:EBCCH:CUSTOM:L ENGth?]

Returns the last decoded value of Length of Custom Control in octets (8 bit
value). Returns -1 if aiready returned or not available.

CONTrol? n
[FDCCH:EBCCH:CUSTOM:CONTrol?]

Returns the last decoded value of Custom Control (8 bit value) selected by n.
Up to 256 instances can be returned. Range of nis 0 to 255. Returns -1 if
aiready returned or not available.
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FDCCH:

EBCCH:

TEXT:

LENGih?

[FDCCHEBCCH TEXT:LENGth?]

Returns the last decoded value of Length of Text Message Data Unit in octets
{8 bit value). Returns -1 if already returned or not available.

ENCoding?
[FDCCH:EBCCH:TEXT:ENCoding?]

Returns the last decoded value of Text Message Data Unit Encoding identifier
(5 bit value). Returns -1 if already returned or not availabie.

REServed?
[FDCCH:EBCCH:TEXT:RESearved?]

Returns the last decoded value of Texi Message Data Unit Reserved (3 bit
value). Returns -1 if already returned or not available.

CHARacter? n

[FDCCH:EBCCH:TEXT:CHARacter?]

Returns the last decoded value of Text Message Data Unit Short Message
Character {8 bit value) selected by n. Up to 245 instances can be returned.
Range of nis 0 to 244. Returns -1 if already returned or not available.

SiGnai:

PT?
(FDCCH:EBCCH:81Gnal:PT?]

Returns the last decoded vaiue of Signal Parameter Type (4 bit value).
Returns -1 if already returned or not available.

PITCH?
[FDCCH:EBCCH:SIGnal:PITCH?]

Returns the last decoded value of Signal Pitch (2 bit value). Returns -1 if
already returned or not available.

CADence?
[FDCCH:EBCCH:S1Gnal:CADence?]

Returns the last decoded value of Signal Cadence (6 bit value). Returns -1 if
already returned or not available.

DURation?

[FDCCH:EBCCH:SIGnal:DURation?]

Returns the last decoded value of Signal Duration (4 bit value). Returns -1 if
already returned or not available.



FODCCH:
EBCCH:
MACA:

STATus?
[FDCCH:EBCCH:MACA:S8TATus?}

Returns the last decoded value of MACA_STATUS (2 bit value). Returns -1 if
already returned or not available.

TYPE?
[FDCCH:EBCCH:MACA:TYPE?]

Returns the last decoded vaiue of MACA_TYPE (4 bit value). Returns -1 if
already returned or not available. .

EIGHT:

PT?
[FDCCH:EBCCH:MACAEIGHT:PT?}

Returns the last decoded value of MACA_8_CONTROL Parameter Type
{4 bit value). Returns -1 if already returned or not available.

CONTrol?
[FDCCH:EBCCH:MACAIEIGHT:CONTroi?]

Returns the last decoded value of MACA_8_CONTROL {1 bit vaiue).
Returns -1 if already returned or not available.

LIST:

PT?
[FDCCH EBCCH:MACA:LIST:PT?]

Returns the last decoded value of MACA_LIST Parameter Type (4 bit value).
Returns -1 if already returned or not avaitable.

NUMber?
[FDCCHEBCCH:MACA:LIST:NUMber?]

Returns the last decoded value of Number of MACA Channels (4 bit value).
Returns -1 if already returned or not available.

CHAN? n
[FDCCH:EBCCH:MACA:LIST:CHAN?]

Returns the last decoded value of MACA_LIST CHAN (11 bit value) selected
by n. Up to 16 instances can be returned. Range of nis 0 to 15,
Returns -1 if already returned or not available
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FOCOCH:
EBCCH:
MACA:
OTHER:

PT?
[FOCCH:EBCCH:MACA:OTHER:PT?]

Returns the last decoded value of MACA_LIST (Gther Hyperband) Parameter
Type (4 bit value). Returns -1 if already returned or not available.

HYPERband? ‘
[FDCCH:EBCCH:MACA:OTHER HYPERband?]

Returns the last decoded value of Hyperband (2 bit value). Returns -1 if
already returned or not available.

MUMber?
[FOCCH:EBCCH:MACAOTHER:NUMber?]

Returns the last decoded value of Number of MACA Channels (4 bit value).
Returns -1 if already returned or not available.

CHAN? n
[FDOCCH:EBCCH:MACA:OTHER:CHAN?]

Returns the last decoded value of MACA_LIST (Other Hyperband) CHAN (11
bit value) selected by n. Up to 16 instances can be returned. Range of nis
0 to 15. Returns -1 if already returned or not available.

MAP:

VPM?T
{(FDCCH:EBCCH:MAFP:VPM?]

Returns the last decoded value of Voice Privacy Mode Map {4 bit value).
Returns -1 if already returned or not available.

DPM?
(FDCCH:EBCCH MAFP:DPM?]

Returns the last decoded value of Data Privacy Mode Map (4 bit value).
Returns -1 if already returned or not available.

CODER?
{FOCCHEBCCH:MAP:CODER?]

Returns the last decoded value of Voice Coder Map (6 bit value}. Returns -1 if
already returned or not available.
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FDCCH:
EBCCH:
MAP:
MEA:
DOMAIN?

[FDCCH EBCCH:MAP:MEA:DOMAIN?]

Returns the last decoded value of Message Encryption Algorithm Domain
Map (8 bit vaiue). Returns -1 if already returned or not available.

ALGORithms? n

[FDCCH:EBCCH:MAP:MEA:ALGORIthms?]

Returns the iast decoded value of Message Encryptlion Algorithm (4 bit
value) selected by n. Up to 8 instances can be returned. Range of nis
0 to 7. Returns -1 if already returned or not available.

MEK?
[FDCCH:EBCCH:MAP:MEK?]

Returns the last decoded value of Message Encryption Key Map {4 bit value).
Returns -1 if aiready returned or not available.

MENU?
[FDCCH:EBCCH:MAP:MENU?]

Returns the last decoded value of Menu Map (10 bit value). Returns -1 if
already returned or not available.

ARQ?
[FDCCH:EBCCH:MAP:ARQ7?]

Returns the last decoded value of FACCH/SACCH ARQ Map {1 bit value).
Heturns -1 if already returned or not available.

USER?
[FDCCH:EBCCH:MAP:USER?]

Returns the last decoded value of User Group Map (1 bit value). Returns -1 if
already returned or not available.

SMS?
[FDCCH:EBCCH:MAP:SMS?]

Returns the last decoded value of SMS Map (2 bit value). Returns -1 if already
returned or not available.

S0C?
[FDCCH:EBCCH:SOC?]

Returns the last decoded value of SOC (System Operator Code) (12 bit value).
Returns -1 if already returned or not available.
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FDCCH:

EBCCH:

TIME?
[FDCCH:EBCCH:TIME?]

Reiurns the iast decoded value of Time from Jan 1, 1980 (32 bit value). Returns -1
if already returned or not avaiiable.

SiD?
[FDCCH:EBCCH:8ID?]

Returns the last decoded value of System ldentification (14 bit value). Returns -1
if already returned or not available.

CHAN?
[FDCCH:EBCCH:CHAN?]

Returns the last decoded value of CHAN {10 bit value). Returns -1 if already
returned or not available.

MCC:

CODE?
[FDCCH:EBCCH MCC:CODE?]

Returns the last decoded value of Mobile Country Code (9 bit value).
Returns -1 if aiready returned or not available.

pT?

[FOCCHEBCCHMCC:PT?]

Returns the last decoded value of Mobile Country Code Parameter Type {4 bit
value). Returns -1 if already returned or not available.

HYPERband:

INFO?
[FDCCH:EBCCH:HYPERband:INFO?]

Returns the last decoded value of Hyperband info (2 bit value). Returns -1 if
already returned or not available.

PT?
[FDCCH:EBCCH:HYFPERbDand:PT7?}

Returns the last decoded value of Hyperband Infc Parameter Type (4 bit value).
Returns -1 if already returned or not available.



FDCCH:
EBCCH:
ZONE:

DiRection?
[FDCCH:EBCCH:ZONE:DIRoction?]

Returns the last decoded value of Time Zone Offset Direction (1 bit value).
Returns -1 if already returned or not available.

MiNutes?
[EDCCH:EBCCH:ZONE :MiNutes ?]

Returns the last decoded value of Time Zone Offset Minutes (10 bit value).
Heturns -1 if already returned or not available.

DST?
[FDCCH:EBCCH:ZONE:DST?]

Returns the last decoded value of Time Zone Offset Daylight Savings Indicator
(1 bit value). Returns -1 if already returned or not available.
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D. SPACH Frames

The next set of commands return data from SPACH frames.

FDCCH:
SPACH:

BU?

[FDCCH:SPACH:BU?]

Returns the last decoded value of Burst Usage (3 bit value). Returns -1 if already
returned or not available.

PCON?
[FDCCH:SPACH:PCON?}

Returns the last decoded value of PCH Continuation (1 bit value). Returns -1 if
already returned or not available.

BCN?
[FDCCH:SPACH:BCN?]

Returns the last decoded value of BCCH Change Notification {1 bit value).
Heturns -1 i already returned or not available.

PFM?
[FDCCH:SPACH:PFM?]

Returns the last decoded value of Paging Frame Modifier (1 bit value}. Returns -1
if already returned or not available.

BT?
[FDCCH:8PACH:BT?]

Returns the last decoded value of Burst Type (3 bit value). Returns -1 if already
returned or not avaitable.

iDT?
[FDCCH:SPACH:IDT?}

Heturns the last decoded value of ldentity Type (2 bft value}. Returns -1 if already
returned or not available.
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FOCCH:
SPACH:
MSID:

MS? n
[FDCCH:SPACH:MSID:MS?]

Returns the 18 Most Significant bits of MSID (Mobile Station Identification)
selected by n. Range of nis O to 4.

LS? n
[FDCCH:SPACH:MSID:L87]

Returns the 32 Least Significant bits of MSID (Mobile Station identification)
selecied by n. Range of nis 0 to 4.

MIN? n
[FDCCH:SPACH:MSID:MIN?]

Heturns the last decoded value of MIN (ASCH String) selected by n. Up to four
instances can be returned. Range of nis 0 to 3. Returns -1 if aiready returned
or not available.

MM
[FDCCH:SPACH:MM?]

Heturns the last decoded value of Message Mapping (1 bit value}. Returns -1 if
already returned or not available.

PEA?
[FDCCH:SPACH:PEA?]

Returns the last decoded value of Partial Echo Assigned (7 bit vaiue). Returns -1
if already returned or not available.

Pi?
[FDCCH:SPAGH:PI?]

Returns the fast decoded value of Polling Indicator (1 bit value). Returns -1 if
already returned or not available.

SRM?
[FDCCH:SPACH:8AM?]

Returns the last decoded vaiue of SPACH Response Mode (1 bit value). Returns -1
if already returned or not available.
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FOCOCH:
SPACH:
UGID:

MS? n
[FDCCH:SPACH:UGID:MS7?]

Returns the 18 Most Significant bits of UGID (Mobile Station Identitfication)
selected by n. Range of nis 0 to 4.

L8T n
[FDCCH:SPACH:UGID:LS?]

Returns 32 Least Significant bits of UGID (Mobile Station ldentification}
setected by n. Range of nis 0 to 4.

MIN? p

[FDCGH:SPACH:UGID:MIN?]

Returns the last decoded vaiue of MIN (ASCIH String) selected by n. Up to four
instances can be returned. Range of nis 0 to 3. Returns -1 if already returned
or not available.

EHI?
{FDCCH:SPACH:EHI?]

Returns the last decoded value of Extended Header information (1 bit value).
Returns -1 if already returned or not available.

MEA?
[FDCCH:SPACH:MEA?]

Returns the last decoded value of Message Encryption Algorithm (2 bit value).
Returns -1 if already returned or not available.

MEK?
[FDCCH:SPACH:MEK?]

Returns the last decoded vaiue of Message Encryption Key (2 bit value).
Returns -1 if already returned or not available.

ARM?
[FDCCH:SPACH:ARM?]

Returns the last decoded value of ARQ Response Mode (1 bit value). Returns -1 if
already returned or not available.

FRNO?
[FDCCH:SPACH:FRNO?]

Returns the last decoded value of Frame Number (5 bit value). Returns -1 if
already returned or not available.
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FDCCH:
SPACH:

GA?
[FDCCH:SPACH:GA?]

Returns the last decoded value of Go Away (1 bit value). Returns -1 if aiready
returned or not available. '

L3DATA:

SELect n

[FDCCH:SPACH:L3DATA:SELsct]

Returns the last decoded value of MIN (ASCII String) selected by n. (There may
be up to four LADATA messages in a SPACH message.) Range of nis 0 to 3.
Returns -1 if already returned or not available.

SFlLect?
Returns the number of the selected LADATA Message (2 bit value).

MSGtype?

[FDCCH:SPACH:MSGtype?]

Returns the last decoded value of Message Type from the selected L3DATA
Message. Heturns -1 if afready returned or not available. This command returnsg
the following valid message types:

ANALOG AUDIT BSCHALCON
BSMC CAPABILITY DIGITAL
DRETRY MSGWTG PAGE

PU R-DATA R-DATA ACCEPT
R-DATA REJECT REG ACCEPT REG REJECT
RELEASE REORDER/INTER SOC

SPACH NOTIF SSDUP TEST REG
UCHAL USER ALERT INVALID

PD?
[FDCCH:SPACH:PD?]

Returns the last decoded value of Protocol Discriminator (2 bit vaiue) from the
selected 1.3DATA Message. Returns -1 if already returned or not available.

MEM?
{FDCCH:SPACH:MEM?]

Returns the last decoded vaiue of Message Encryption Mode (1 bit value) from the
selected L3DATA Message. Returns -1 if already returned or not available.
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FDCCH:
SPACH:

SCC?

[FDCCH:8PACH:SCC?]

Returns the last decoded value of SAT Color Code (2 bit value) from the selected
L3DATA Message. Returns -1 if already returned or not available.

VMAC?
[FDCCH:SPACH:VMAC?]

Returns the last decoded value of Voice Mobite Attenuation Code (4 bit value) from
the selected L3DATA Message. Returns -1 if aiready returned or not avaiiable.

CHAN?

[FDCCH:SPACH:CHAN?}

Returns the last decoded value of CHAN (11 bit value) from the selected L3DATA
Message. Returns -1 if already returned or not available.

PROTocol?

[FDCCH:S8PACH:PROTocol?] :

Returns the last decoded value of Protocol Version (4 bit value) from the selected
L3DATA Message. Returns -1 if already returned or not available.

- - SiUBaddress:

PT?

[FDCCH:8PACH:SUBaddress:PT?]

Returns the last decoded value of Subaddress Parameter Type (4 bit value)
from the selected L3DATA Message. Returns -1 if already returned or not
available.

LENGth?

[FDCCH:SPACH:SUBaddress:L ENGth?]

Returns the last decoded value of Length of Subaddress info content (8 bit
value) from the selected LSDATA Message. Returns -1 if already returned or
not available.

ODD_EVEN?
[FDCCH:SPACH:SUBaddress:ODD_EVEN?]

Returns the last decoded value of Subaddress Odd/Even indicator (1 bit value)
from the selected L3DATA Message. Returns -1 if already returned or not
available.

TYPE?
[FDCCH:SPACH:SUBaddress! TYPE?]

Returns the last decoded value of Type of Subaddress (3 bit value) from the
selected L3ADATA Message. Returns -1 if already returned or not available.
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FDCCH:

SPACH:

SUBaddress:

REServed?
[FDCCH:SPACH:8UBaddress REServed?]

Returns the last decoded value of the combination of the two Subaddress
Reserved fields (4 bit vaiue) from the selected L3DATA Message. Returns -1 if
aiready returned or not available.

ADDRess?
{FDCCH:SPACH:8UBaddress:ADDress?]

Returns the last decoded value of Subaddressing (ASCIH Siring) from the
selected L3DATA Message. Returns -1 if already returned or not available.

DTX:

PT?
[FODCCH:SPACH:DTX:PT?}

Returns the last decoded value of DTX Support Parameter Type {4 bit value)
trom the selected L3DATA Message. Returns -1 if already returned or not
available.

SUPport?
[FDCCH:SPACH:DTX:SUPport?]

Returns the last decoded value of DTX Support (2 bit value) from the selected
L3DATA Message. Returns -1 if already returned or not available.

DiSPlay:

PT?

[FDCCH:SPACH:DISPlay:PT?]

Returns the iast decoded value of Display Parameter Type {4 bit value) from the
selected L3DATA Message. Returns -1 if already returned or no{ availabls.

LENGih?

[FDCCH:SPACH:DISPlay:L ENGth?]

Returns the last decoded value of Length of Display Info (8 bit value) from the
selected L3DATA Message. Returns -1 if already returned or not available.

CHARacter? n
{FDCCH:SPACH:DISPlay:CHARacter?]
Returns the last decoded value Display Character (8 bit value) selected by n
from the selected L3DATA Message. Up to 82 instances can be returned.
Range of nis 0 to 81. Returns -1 if already returned or not available.
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FDCCH:
SPACH:

REREG?
[FDCCH:SPACH:REREG?]

Returns the last decoded value of Forced Re-registration (1 bit value) from the
selected L3DATA Message. Returns -1 if already returned or not available.

DEBUG?
[FDCCH:8PACH:DEBUG?]

Returns the iast decoded value of Debug Display Allowed {1 bit value) from the
selected L3DATA Message. Returns -1 if already returned or not available.

AUTHBS?
[FDCCH:SPACH:AUTHBS?]

Returns the last decoded value of AUTHBS (18 bit value) from the selecied
L3DATA Message. Returns -1 if already returned or not available.

BSMC?
[FDCCH:SPACH:BSMC?]

Reiurns the last decoded value of BSMC (Base Station Manufacture Code) (8 bit
value) from the selected LBDATA Message. Returns -1 if already returned or not
available,

CUSTOM:

LENGth?
[FDCCH:SPACH:CUSTOM:LENGth?]

Returns the last decoded value of Length of Custom Control in octets (8 bit
value} from the selected L3DATA Message. Returns -1 if already returned or
rot available.

CONTrol? n
[FDCCH:SPACH:CUSTOM:CONTrol?]

Heturns the last decoded vaiue of Custom Control (8 bit value) selected by n
from the selected L3DATA Message. Up to 256 instances can be returned.
Range of nis 0 to 255. Returns -1 if already returned or not available.

BVCC?
[FDCCH:SPACH:DVCC?]

Returns the last decoded value of DVCC (8 bit value) from the selected L3DATA
Message. Returns -1 if already returned or not available.

BMAC?
[FDCCH:8PACH:DMAC?]

Returns the last decoded value of DMAC (4 bit value) from the selected L3DATA
Message. Returns -1 if already returned or not available.
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FDCCH:
SPACH:

ATS?
[FDCCH:SPACH:ATS?]

Returns the last decoded value of ATS (4 bit value) from the selected L3DATA
Message. Returns -1 if already returned or not availabie,

sB?
[FDCCH:SFACH:SB?]

Returns the last decoded value of SB (1 bit value) from the selected L3DATA
Message. Returns -1 if already returned or not available.

TA?
[FDCCH:SPACH:TA?]

Returns the last decoded value of Time Alignment (5 bit value) from the selected
L3DATA Message. Returns -1 if already returned or not available.

MODE:

BIC?

[FDCGH:SPACH:MODE:DIC?]

Returns the last decoded value of Delay Interval Compensation Mode (1 bit
value) from the selected L3DATA Message. Returns -1 if already returned or
not available.

VOICE:

PT?
[FDCCH:SPACH:MODE:VOICE:PT?]

Returns the last decoded value of Voice Mode Parameter Type (4 bit value)
from the selected L3DATA Message. Returns -1 if already returned or not
available.

vC?
[FDCCH:SPACH:MODE:VOICE:VC?]

Returns the last decoded vaiue of Voice Coder (3 bit value) from the
selected L3DATA Message. Returns -1 if already returned or not available.

PM_V?
[FDCCH:SPACH:MODE:VOICE:PM_V7?]

Returns the last decoded value of Voice Privacy Mode (3 bit value) from the
selected L3DATA Message. Returns -1 if aiready returned or not available.

MEM:

PT?
[FDCCH:SPACH:MODE:MEM:PT?]

Returns the last decoded value of Message Encryption Mode Parameter
Type (4 bit value) from the selected L3DATA Message. Returns -1 if already
reiurned or not availabie.
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EDCCH:

SPACH:
MODE:
MEM:

MEA?
[FDCCH:SPACH:MODE:MEM:MEA?)
Returns the last decoded value of Message Encryption Algorithm (3 bit
value) from the selected L3DATA Message. Returns -1 if already returned or
not available.
MED?
[FDCCH:SPACH:MODE:MEM:MED?]
Returns the last decoded value of Message Encryption Domain (3 bit value)
from the selected L3DATA Message. Returns -1 if already returned or not
available.
MEK?
[FDCCH:SPACH:MODE:MEM:MEK?]
Returns the last decoded value of Message Encryption Key (3 bit value) from
the selected L3DATA Message. Returns -1 if already returned or not
available.

HYPERband:

PT?

[FDCCH:SPACH:HYPERband:PT?]

Returns the last decoded value of Hyperband Info Parameter Type {4 bit value)
from the selected L3DATA Message. Returns -1 if already returned or not
availabie.

INFO?

[FDCCH:SPACH:HYPERband:INFO?]

Returns the last decoded vaiue of Hyperband Info (2 bit value) from the
selected L3DATA Message. Returns -1 if aiready returned or not available.

LT?

[FDCCH:SPACH:LT?]
Returns the last decoded vaiue of Last Try (1 bit value)} from the selected L3DATA
Message. Returns -1 if already returned or not available.



FDCCH:

SPACH:

FLAG:

PT?
[FDCCH:SPACH:FLAG:PT?]

Returns the last decoded value of the RCF and AUTH flags Parameter Type
{4 bit value} from the selected L3DATA Message. Returns -1 if already refurned
or not available.

RCF?
[FDCCH:SPACH:FLAG:RCF?]

Returns the lasi decoded value of RCF flag {1 bit value} from the selected
L3DATA Message. Returns -1 if already returned or not available.

AUTH?
[FDCCH:SPACH:FLAG:AUTH?]

Returns the last decoded value of AUTH flag (1 bit value) from the selected
L.3DATA Message. Returns -1 if already returned or not availabie.

MSGWTG:

NV?
[FDCCH:SPACH:MSGWTG:NV?]

Returns the last decoded value of Message Waiting Info Number of Values (4 bit
value} from the selected L3DATA Message. Returns -1 if already returned or
not available.

TYPE? n

[FDCCH:SPACH:MSGWTG:TYPE?]

Returns the last decoded value of Type of Message Waiting (4 bit value)
selected by n from the selected L3DATA Message. Up to 16 instances can be
returned. Range of nis 0 to 15. Returns -1 if already returned or not available.

NUMber? n

[FDCCH:SPACH:MSGWTG:NUMber?]

Returns the last decoded value of Number of Messages Waiting (6 bit value)
selected by n from the selected L3DATA Message. Up to 16 instances can be
returned. Range of nis 0 to 15. Returns -1 if already returned or not available.

SERVice?
[{FDCCH:S8PACH:SERVice?]]

Returns the last decoded value of Service Code {4 bit value) from the selected
L3DATA Message. Returns -1 if already returned or not available.
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FDCCH:

SPACH:

SiGnal:

PT?
[FDCCH:SPACH:81Gnal:PT7?]

Returns the last decoded vaiue of Signal Parameier Type (4 bit value) from the
selected L3DATA Message. Returns -1 if already returned or not availabie.

PITCH?
[FOCCH:SPACH:SIGnal:PITCH?]

Returns the last decoded value of Signal Pitch (2 bit value) from the selected
L3DATA Message. Returns -1 if already returned or not available.

CADence?
[FOCCH:SPACH:81Gnal:CADsnce]

Returns the last decoded vaiue of Signal Cadence (6 bit value) from the
selected L3DATA Message. Returns -1 if aiready returned or not available.

DURation?
[FOCCH:SPACH:SIGnal:DURation?]

Returns the last decodad value of Signal Duration (4 kit vaiue) from the
selected L3DATA Message. Returns -1 if already returned or not available,

CALLED:

PT?

[FDCCH:SPACH:CALLED:PT?}

Returns the last decoded value of Called Party Parameter Type (4 bit value)
from the selected L3DATA Message. Returns -1 if already returned or not
available.

LENGth?

[FDCCH:SPACH:CALLED :LENGh?]

Returns the last decoded value of Called Party Length of Address info (8 bit
vaiue) from the selected L3DATA Message. Returns -1 if already returned or
not available. -

TYPE?

[FDCCH:SPACH:CALLED:TYPE?]

Returns the last decoded value of Called Party Type of Number (3 bit value)
from the selected LADATA Message. Returns -1 if already returned or not
available. '

PLANId?

[FDCCH:SPACH:CALLED :PLANid?]

Returns the last decoded value of Called Party Numbering Plan ldentification {4
bit value) from the selected L3DATA Message. Returns -1 if already returned or
not available.



FDCCH:
SPACH:
CALLED:

ENCeoding?

[FDCCH:SPACH:CALLED:ENCoding?]

Returns the last decoded value of Called Party Address Encoding {1 bit value)
from the selected L3DATA Message. Returns -1 if already returned or not
availabie.

ADDRess?

[FDCCH:SPACH:CALLED:ADDRess?] _

Returns the lasi decoded value of Called Party Address (ASCII String) from the
selected L3DATA Message. Returns -1 if aiready returned or not available.

SUBaddress:

PT?

[FDCCH:SPACH:CALLED:SUBaddrass:PT?]

Returns the last decoded value of Called Party Subaddress Parameter Type
(4 bit value) from the selected L3DATA Message. Returns -1 if aiready
returned or not available.

LENGth?

[FDCCH:SPACH:CALLED:SUUBaddress:LENGth?]

Returns the last decoded value of Length of Called Party Subaddress Info
{8 bit value) from the selected L3DATA Message. Returns -1 if already
returned or not available.

ODD_EVEN?

[FDCCH:SPACH:CALLED:SUBaddress:ODD_EVEN?]

Returns the last decoded value of Called Party Subaddress Odd/Even
Indicator {1 bit value) from the selected L3DATA Message. Returns -1 if
already returned or not available.

TYPE?

[FOCCH:SPACH:CALLED:SUBaddress: TYPE?]

Returns the last deccded value of Type of Called Party Subaddress (3 bit
value) from the selected L3DATA Message. Returns -1 if already returned or
not available.

REServed?
[FDCCH:SPACH:CALLED :8UBaddress:RESearved?]

Returns the last decoded value of the combination of the two Called Party
Subaddress Reserved fieids {4 bit vaiue) from the selected L3DATA
Message. Returns -1 if already returned or not available.
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FDCCH:

SPACH:
CALLED:
SUBaddress:
ADDRess?
[FDCCH:SPACH:CALLED:SUBaddross:ADDRess?]
Returns the last decoded value of Called Party Subaddress (ASCIi String)
from the selected L3DATA Message. Returns -1 if already returned or not
available.
CALLING:
PT?

[FDCCH:SPACH:CALLING:PT7?]

Returns the last decoded value of Calling Party Number Parameter Type
available (4 bit value) from the selected L3DATA Message. Heturns -1 if
already returned or not.

LENGth?

[FOCCH:SPACHCALLING LENGh?]

Returns the last decoded value of Calling Party Length of Address info (8 bit
value) from the seiecied L3DATA Message. Returns -1 if already returned or
not available.

TYPE?

[FDCCH:SPACH:CALLING:TYPE?]

Returns the last decoded value of Type of Caliing Party Number (3 bit value)
from the selected L3DATA Message. Returns -1 if aiready returned or not
available.

PLANId?

[FDCCH:SPACH:CALLING:PLANIA?]

Returns the last decoded value of Calling Party Number Plan Identification (4 bit
value) from the selected L3DATA Message. Returns -1 if already returned or
not available.

ENCoding?

[FDCCH:SPACH:CALLING:ENCoding?]

Returns the last decoded value of Calling Party Address Encoding (1 bit value)
from the selected L3DATA Message. Returns -1 if already returned or not
available.

ADDRess?

[FOCCH:SPACH:CALLING:ADDRess?]

Returns the last decoded value of Calling Party Number Address {ASCIil Siring)
from the selected L3DATA Message. Returns -1 if already returned or not
available.
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FDCCH:

SPACH:

CALLING:

SUBaddress:

PT?

[FDCCH:SPACH:CALLING:SUBaddress:PT?}

Returns the last decoded value of Calling Party Subaddress Parameter Type
(4 bit value) from the selected L3DATA Message. Returns -1 if already
returned or not available.

LENGth? ,
[FDCCH:8PACH:CALLING:SUBaddress LENGth?]

Returns the last decoded value of Calling Party Length of Subaddress Info (8
bit value) from the selected L3DATA Message. Returns -1 if already
returned or not available.

‘ODD_EVEN?

[FDCCH:SPACH:CALLING:SUBaddress:ODD_EVEN?]
Returns the last decoded value of Calling Party Subaddress Odd/Even
Indicator (1 bit value) from the selected L3DATA Message. Returns -1 if
already returned or not available.

TYPE?
[FDCGCH:SPACH:CALLING:SUBaddress: TYPE?}

Returns the last decoded value of Calling Party Type of Subaddress (3 bit
value) from the selected L3DATA Message. Returns -1 if already returned or
not available. :

REServed?
[FDCCH:SPACH:CALLING:SUBaddress:REServed?]

Returns the last decoded value of the combination of the two Calling Party
Subaddress Reserved fields (4 bit value) from the selected L3DATA
Message. Returns -1 if aiready returned or not available.

ADDRess? n

[FDCCH:8PACH:CALLING:SUBaddross:ADDRess?]

Returns the last decoded value of Caliing Party Subaddress {8 bit value)
selected by n from the selected L3DATA Message. Up to 20 instances can
be returned. Range of nis 0 to 19. Returns -1 if already returned or not
avaiable,
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FDCCH:
SPACH:
CALLING:
PRESentation:

PT?
[FDCCH:SPACH:CALLING:PRESentation:PT?]

Returns the last decoded value of Calling Party Presentation Indicator
Parameter Type (4 bit value) from the selected L3DATA Message.
Returns -1 if already returned or not available.

Pi? '
[FDCCH:SPACH:CALLING:PRESentation:P1?7}

Returns the last decoded vaiue of Presentation Indicator (2 bit value) frem
the selected L3DATA Message. Returns -1 if already returned or not
available.

Si?
[FODCCH:SPACH:CALLING:PRESentation:817]

Returns the last decoded value of Screening Indicator {2 bit value) from the
selected L3DATA Message. Returns -1 if already returned or not avaiiable.

RN?
[FDCCH:SPACH:AN?]

Returns the iast decoded value of Request Number {4 bit value) from the selected
L3DATA Message. Returns -1 if already returned or not available.

RTRANSactlion?
[FDCCH:8PACH.RTRANSaction?]

Returns the last decoded value of R-Transaction identifier {8 bit value) from the
selected L3DATA Message. Returns -1 if already returned or not available.

RDATA_UNIT:

LENGIh?

[FDCCH:8PACH:RDATA_UNIT:LENGth?]

Returns the last decoded value of R-Data Unit Length (8 bit vaiue) from the
selected L3DATA Message. Returns -1 if already returned or not available.
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FDCCH:

SPACH:

RDATA_UNIT:

HLP:

iDentifier?
[FDCCH:SPACH:RDATA_UNITHLP:IDentifier?}

Returns the last decoded value of R-Data Unit Higher Layer Protocoi
identifier (8 bit value) from the selected L3DATA Message. Returns -1 §f
already returned or not available.

DATA? n ‘

[FDCCH:SPACH:RDATA_UNIT:HLP:DATA?] _

Returns the last decoded value of Higher Layer Protocol Data Unit (8 bit
value) selected by n from the selected L3DATA Message. Up to 255
instances can be returned. Range of nis 0 to 254,

MESSage:

CENTer:

PT?
[FODCCH:BPACH:MESSage:CENTerPT?}

Returns the last decoded value of Message Cenier Address Parameter Type
{4 bit value) from the selected L3DATA Message. Returns -1 if alreagy
returned or not available.

LENGth?
[FDCCH:BPACH:MESSage:CENTeor LENGth?]

Returns the last decoded value of Message Center Length of Address Info
(8 bit value) from the selected L3DATA Message. Returns -1 if already
returned or not available.

TYPE?
(FDCCH:SPACH:MESSage:CENTer:TYPE?}

Returns the last decoded value of Message Center Address Type of Number
(3 bit value) from the selected L3DATA Message. Returns -1 if already
returned or not available.

PLANIA?
[FDCCH:SPACH MESSage:CENTer:PLANId?]

Returns the last decoded value of Message Center Numbering Plan
identification (4 bit value) from the selected L3DATA Message. Returns -1 if
already returned or not available.
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FDCCH:
SPACH:
MESSage:
CENTes:

ENCoding?

[FDCCH:SPACH :MESSage:CENTer.ENCoding?}

Returns the last decoded vaiue of Message Center Address Encoding {1 bit
value) from the selected L3DATA Message. Returns -1 if already returned or
not available.

ADDHess?

[FDCCH:SPACH MESSage:CENTar:ADDRess 7]

Returns the last decoded value of Message Center Address (ASCII String)
from the selecied LADATA Message. Returns -1 if already returned or not
available.

USER:
DEST:

PT?

[FDCCH:SPACH:USER:DEST:PT?]

Returns the last decoded value of User Destination Address Parameter Type
(4 bit value) from the selected L3DATA Message. Returns -1 if already
returned or not available.

LENGth?

[FDCCH:SPACH:USER:DEST:LENGth?]

Returns the last decoded value of User Destination Length of Address Info
(8 bit value) from the selected L3DATA Message. Returns -1 if already
returned or not available.

TYPE?

[FDCCH:SPACH:USER:DEST:TYPE?]

Returns the last decoded vaiue of User Destination Type of Number {3 bit
value) from the selected L3DATA Message. Returns -1 if already returned or
not availabte.

PLANId? _

[FDCCH:SPACH:USER:DEST:PLANIdA?]

Returns the lasti decoded value of User Destination Address Identification
Plan (4 bit value) from the selected L3DATA Message. Returns -1 if already
returned or not available.
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FDCCH:
SPACH:
USER:
DEST:

ENCoding?

[FDCCH:SPACH:USER:DEST:ENCoding?]

Returns the last decoded value of User Destination Address Encoding (1 bit
value) from the selected L3DATA Message. Returns -1 if already returned or
riot available.

ADDRess?

[FDCCH:SPACH:USER:DEST:ADDRess?]

Returns the last decoded value of User Destination Address (ASCil Siring)
from the selected L3DATA Message. Returns -1 if aiready returned or not
available.

StiBaddress:

PT?

[FDCCH:SPACH:USER:DEST:SUBaddross:PT?]

Returns the last decoded value of User Destination Subaddress
Parameter Type (4 bit value} from the selected L3DATA Message.
Returns -1 if already returned or not available.

LENGth?

[FDCCH:SPACH:USER:DEST:SUBaddress . LENGth?]

Returns the last decoded value of User Destination Length of Subaddress
info (8 bit vaiue) from the selected L3DATA Message. Returns -1 if
already returned or not available.

ODD_EVEN?T

[FDCCH:SPACH:USER:DEST:SUBaddress:00DD_EVEN?]

Returns the last decoded value of User Destination Subaddress
Odd/Even Indicator (1 bit value) from the selected L3DATA Message.
Returns -1 if already returned or not available.

TYPE?

[FDCCH:SPACH:USER:DEST:SUBaddress:TYPE?]

Returns the last decoded value of User Destination Type of Subaddress
{3 bit value) from the selected L3DATA Message. Returns -1 if already
returned or not available.

REServed?

[FOCCH:SPACH:USER:DEST:SUBaddress:REServed?]

Returns the last decoded value of the combination of the two User
Destination Subaddress Reserved fields (4 bit value) from the selected
L3DATA Message. Returns -1 if already returned or not available.
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FDCCH:

SPACH:
USER:
DEST:
SUBaddress:

ADDRess?
[FDCCH:SPACH:USER:DEST:SUBaddress:ADDRess?}
Returns the last decoded value of User Destination Subaddressing
(ASCil Siring) from the selected L3DATA Message. Returns -1 if already
returned or not available.

GROUP:

PT?
[{FDCCH:SPACH:USER:GROUP:PT?]]

Returns the last decoded value of User Group Parameter Type (4 bit value}
from the selected L3DATA Message. Returns -1 if already returned or not
availabie. '

STATus?
[FDCCH:SPACH:USER:GROUP:STATus?]

Returns the last decoded value of User Group Status {2 bit value) from the
selected L3DATA Message. Returns -1 if already returned or not available.

TYPE?
[FDCCH:SPACH:USER:GROUP.TYPE?]

Returns the last decoded value of User Group Type (2 bit value) from the
selected L3DATA Message. Returns -1 if aiready returned or not available.

(125

MsS?
[FDCCH:SPACH:USER:GROUP:ID:MS?]

Returns the 18 Most Significant bits of User Group ldentification.
Returns -1 if already returned or not available.

LS8?
[FDCCH:SPACH:USER:GROUP:ID:LS7]

Returns the 32 Least Significant bits of User Group Identification.
Returns -1 if already returned or not available.



FDCCH:
SPACH:

USER:

CRIG:

PT?
[FDCCH:SPACH:USER:ORIG:PT?]

Heturns the last decoded value of User Originating Address Parameter Type
(4 bit value) from the selected L3DATA Message. Returns -1 if already
returned or neot available.

LENGth?
[FDCCH:SPACH USER:ORIG:LENGth?]

Returns the last decoded value of User Originating Length of Address Info
{8 bit value) from the selected L3DATA Message. Returns -1 if already
reiurned or not availabie.

TYPE?
[FDCCH:SPACH:USER:ORIG:TYPE?]

Returns the last decoded value of User Originating Type of Address (3 bit
value) from the selected L3DATA Message. Returns -1 if already refurned or
not avaitable.

PLANId?

- [FODCCH:8PACH!USER:ORIG:PLANId?]

Returns the last decoded value of User Originating Address ldentification
Plan {4 bit value) from the selected L3DATA Message. Returns -1 if already
returned or not available.

ENCoding?
{FDCCH:SPACH:USER:ORIG:ENCoding?]

Returns the last decoded value of User Originating Address Encoding (1 bit
value) from the selected L3DATA Message. Returns -1 if already returned or
not available.

ADDRess?

- [FDCCH:SPACH:USER:ORIG:ADDRess?]

Returns the last deccded value of User Originating Address (ASCII String)
from the selected L3DATA Message. Returns -1 if already returned or not
available.
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FDCCH:
SPACH:
USER:

ORIG:

. SUBaddress:

PT?

[FDCCH:SPACH:USER:ORIG:5UBaddress:PT?]

Returns the iast decoded value of User Originating Subaddress
Parameter Type (4 bit value) from the selected L3DATA Message.
Returns -1 if already returned or not available.

LENGth?

[FDCCH:SPACH:USER:ORIG:SUBaddress:LENGth?]

Returns the last decoded value of User Originating Length of Subaddress
Info (8 bit value) from the selected L3DATA Message. Returns -1 if
already returned or not available.

ODD_EVEN?

[FDCCH:SPACH:USER:ORIG:SUBaddress:ODD_EVEN?]

Returns the last decoded value of User Originating Subaddress Odd/Even
Indicator (1 bit value) from the selected LADATA Message. Returns -1 if
already returned or not available.

TYPE?

[FDCCH SPACH:USER:ORIG:8UBaddress TYPE?]

Returns the last decoded value of User Originating Type of Subaddress
{3 bit value) from the selected L3DATA Message. Returns -1 if already
returned or not available.

REServed?

[FDCCH:SPACH:USER:ORIG:SUBaddress:REServed?]

Returns the last decoded value of the combination of the two User
Originating Subaddress Reserved fields (4 bit vaiue) from the selected
L3DATA Message. Returns -1 if already returned or not available.

ADDRess? n

IFDCCH:SPACH:USER:ORIG:8UBaddress:ADDRess?]

Returns the last decoded value of User Originating Subaddress (8 bit
value) selected by n from the selected L3DATA Message. Up to 20
instances can be returned. Range of nis 0 to 19. Returns -1 if already
returned or not available.



FDOCCH:
SPACH:
PFC:

PT?
[FDCCH:SPACH:PFC:PT?]

Returns the last decoded value of PFC Assignment Parameter Type {4 bit value)
from the selecied L3DATA Message. Returns -1 if aiready returned or not
available.

ASSIGNment?
[FDCCH:SPACH:PFC:ASSIGNmant?]

Returns the last decoded value of PFC Assignment (3 bit value) from the
selected L3DATA Message. Returns -1 if already returned cr not available.

RNUR:

PT?

[FDCCH:SPACH:BNUM:PT?]

Returns the last decoded value of RNUM List Parameter Type (4 bit value) from
the selected L3DATA Message. Returns -1 if already returned or not availabie.

NUMber?
[FDCCH:SPACH:RNUM:NUMber?]

Returns the last deccded value of Number of RNUMs (6 bit value) from the
salected L3DATA Message. Returns -1 if already returned or not avaiiable.

LIST? n

[FDCCH:SPACH:RNUM:LIST?]

Returns the last decoded value of RNUM (10 bit value) selected by n from the
selected LADATA Message. Up to 50 instances can be returned. Range of nis
0 to 49. Returns -1 if already returned or not available.

MSIiD:

PT?
[FDCCH:SPAGH:MSID:PT7}

Returns the last decoded value of MSID Assignment Parameter Type (4 bit
value) from the selected L3DATA Message. Returns -1 if already returned or
not available.

IDT?
[FDCCH:SPACH:MSID:IDT?]

Returns the last decoded value of MSID Assignment IDT (2 bit value} from the
selected L3DATA Message. Returns -1 if already returned or not avaiiable.
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FDOCH:
SPACH:
MSID:

ASSIGNment?
[FDCCH:SPACH:MSID:ASSIGNment?]

Returns the last decoded value of MSID Assignment (24 bit value) from the
selected L3DATA Message. Returns -1 if already returned or not available.

PSID_RSID:
AVAiLable:

PT?

[FDCCH:SPACH:PSID_RSID:AVAILable: PT7?]

Returns the lasi decoded value of PSID/RSID Available Parameter Type
{4 bit value) from the selected L3DATA Message. Returns -1 if aiready
reiurned or not available.

NUMber?

[FDCCH:SPACH:PSID_RSID:AVAiLable:NUMber?]

Returns the last decoded vaiue of Number of PSID/RSID {4 bit value) from
the selected L3DATA Message. Returns -1 if aiready returned or not
available.

TYPE? n

[FOCCH:SPACH:PSID_RSID:AVAILable: TYPE?]

Returns the last decoded value of PSID/RSID Type Indicator (1 bit value)
selected by n from the selected L3DATA Message. Up to 16 instances can
be returned. Range of nis 0 to 15. Returns -1 if aiready returned or not
available.

VALUE? n

[FDCCH:SPACH:PSID_RSID:AVAILabie:VALUE?]

Returns the last decoded value of PSID/RSID Value (1 bit value) selected by
n from the selected L3DATA Message. Up to 16 instances can be returned.
Range of nis 0 to 15. Returns -1 if already returned or not available.

Vaj d by FI P

MAP?
[FDCCH:SPACH:PSID_RSID:MAP?]

Returns the last decoded vaiue of PSID/RSID Map (16 bit vaiue) from the
selected L3DATA Message. Returns -1 if already returned or not availabie.
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FDCCH:
SPACH:
DiRectory:

PT?
[FOCCH:SPACH:DIRectory:PT?]

Returns the last decoded value of Directory Address Parameter Type (4 bit
value} from the selected L3DATA Message. Returns -1 if already returned or
not available.

LENGth?
[FDCCH:SPACH:DIRectory:LENGth?}

- Returns the last decoded value of Director Length of Address Info {8 bit vaiue)
from the selected L3DATA Message. Returns -1 if already returned or not
available.

TYPE?
[FODCCH:SPACH:DiRectory:TYPE?]

Returns the last decoded value of Directory Address Type of Number (3 bit
value) from the selected L3DATA Message. Returns -1 if already returned or
not available.

PLANid?
[FDCCH:SPACH:DIRectory:PLANId?]

Returns the last decoded value of Directory Address Identification Pilan (4 bit
value) from the selecied L3DATA Message. Returns -1 if already returned or
not available.

ENCoding?
[FDCCH:8PACH:DIRectory:ENCoding?}

Returns the last decoded value of Directory Address Encoding {1 bit value) from
the selected L3DATA Message. Returns -1 if already returned or not available.

ADDRess?
[FDCCH:SPACH:DIRectory:ADDRess?]

Returns the last decoded value of Directory Address (ASCII String) from the
selected L3DATA Message. Returns -1 if already returned or not available.

SUBaddress:

PT?

[FOCCH:SPACH:DIRectory:SlUiBaddress PT7?]

Returns the last decoded value of Directory Subaddress Parameter Type
(4 bit value) from the selected L3DATA Message. Returns -1 if already
returned or not available.
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7-154
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FDCCH:

SPACH:

DiRectiory:

SEUBaddress:

LENGth?

[FDCCH:SPACH:DiRectory:5UBaddress LENGth?]

Returns the last decoded value of Directory Length of Subaddress info (8 bit
value) from the selected L3DATA Message. Returns -1 if already returned or
not available.

ODD_EVENT

[FOCCH:SPACH:DIRectory:SUBaddrass :ODD_EVEN?]

Returns the last decoded value of Directory Subaddress Odd/Even Indicator
{1 bit vaiue) from the selected L3DATA Message. Returns -1 if already
returned or not available.

TYPE?

[FDCCH:SPACH:DIRectory:SUBaddress: TYPE?]

Returns the iast decoded value of Directory Type of Subaddress (3 bit value)
from the selected L3DATA Message. Returns -1 if already returned or not
avaitable.

REServed?

[FDCCH:SPACH:DiRectory:5UBaddress:REServed?]

Returns {he last decoded value of the combination of the two Direciory
Subaddress Reserved fields (4 bit value) from the selected L3DATA
Message. Returns -1 if already returned or not available.

ADDRess? n

[FDCCH:SPACH:DIRsctory:SUBaddress: ADDRess?]

Returns the last decoded value of Directory Subaddress (8 bit value)
seiected by n from the selected LADATA Message. Up to 20 instances can
be returned. Range of nis 0 to 18. Heturns -1 if already returned or not
available.

REdJect:

REGistration:

CAUSE?

[FDCCH:SPACH:REJect:REGIstration:CAUSE?]

Returns the last decoded value of Registration Reject Cause (4 bit value)
from the selected L3DATA Message. Returns -1 if already returned or not
available.



FDCCH:
SPACH:
REdJect:
REGistration:
TIME:

PT?
[FDCCH:SPACH:REJect:HEGIistration: TIME: PT?]

Returns the last decoded value of Reject Time Parameter Type (4 bit
value) from the selected L3DATA Message. Returns -1 if already
returned or not available. '

LOWer?
[FDCCH:SPACH:REJoact:REGistration: TIME:LOWer?}

Returns the last decoded value of Reject Lower Time Boundary in
100 SF (4 bit value) from the selected L3DATA Message. Returns -1 if
already returned or not available,

UPPer?
[FDCCH:SPACH:REJoct:REG|stration: TIME:UPPsr?]

Returns the last decoded value of Reject Upper Time Boundary in
100 SF (4 bit value) from the selected L3DATA Message. Returns -1 if
already returned or not available.

RDATA:

CAUSE?
[FDCCH:SPACH:REJoct:RDATA:CAUSE?]

Returns the last decoded value of R-CAUSE (7 bit value) from the selected
L3DATA Message. Returns -1 if aiready returned or not available.

SPARE?
[FDCCH:SPACH:REJoct:RDATA:SPARE?]

Returns the last decoded value of R-CAUSE Spare (1 bit value) from the
selected L3DATA Message. Returns -1 if already returned or not available.

RELease:

CAUSE?
{FDCCH:SPACH:RELease:CAUSE?]

Returns the last decoded value of Release Cause (4 bit value) from the selected
L3DATA Message. Returns -1 if already returned or not available.
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FDCCH:
SPACH:
REaorder:

CAUSE?
[FODCCH:SPACH:REordar:CAUSE?]

Returns the last decoded value of Heorder/lntercept Cause {4 bit value) from
the selected L3DATA Message. Returns -1 if already returned or not available.

TONE?
[FDCCH:SPACH:REorder:TONE?]

Returns the last decoded valuge of Tone Indicator {2 bit value) from the selected
L3DATA Message. Returns -1 if already returned or not available.

SOC?

[FDCCH:SPACH:S0CT?]

Returns the last decoded value of SOC {System Operator Code) {12 bit value) from
the seiected L3DATA Message. Returns -1 if aiready returned or not avaiiable.

NOTiHication?
[FDCCH:SPACH:NOTIfication?]

Returns the last decoded value of SPACH Notification {6 bit value) from the
selected L3DATA Message. Returns -1 if already returned or not available.

RANDSSD17?
[FDCCH:SPACH:RANDSSD17]

Returns the last decoded value of the 24 most significant bits of RANDSSS from
the selected L3DATA Message. Returns -1 if aiready returned or not available.

RANDSSD2?
[FDCCH:SPACH:RANDSSD27]

Returns the last decoded value of the 32 least significant bits of RANDSSD from
the selected L3DATA Message. Returns -1 if already returned or not available,

ALPHA:
8i1D:

PT?

[FDGCH:SPAGH:ALPHA:SID:PT?]

Returns the last decoded value of Alphanumeric System ID Parameter Type
{4 bit value) from the selected L3DATA Message. Returns -1 if already
returned or not available.

LENGth?

[FDCCH:SPACH:ALPHA:SID:LENGth?]

Returns the last decoded value of Length of Alphanumeric System 1D (8 bit
value) from the selected L3DATA Message. Returns -1 if already returned or
net available.
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FDCCH:
SPACH:
ALPHA:
SiD:
CHARacters?

[FDCCH:SPACH ALPHA:8ID:CHARacters?]

Returns the last decoded value of Alphanumeric System ID {(ASCH String)
from the selected L3DATA Message. Returns -1 if aiready returned or not
available.

PSID_RSID:

PT?

[FOCCH:SPACH:ALPHA:PSID_RSID:PT?]

Returns the last decoded vaiue of Alphanumeric PSID/RSID List Parameter
Type (4 bit value) from the selected L3DATA Message. Returns -1 if already
returned or not available.

LENGth?

[FDCCH:SPACH:ALPHA:PSID_RSID:LENGth?]

Returns the last decoded value of Length of Alphanumeric PSID/RSID List (8
bit value) from the selected L3DATA Message. Returns -1 if already
returned or not available,

NAME:

LENGth? n

[FDCCH:SPACH:ALPHA:PSID_RSID:NAME:LENGth?]

Returns the last decoded value of Length of PSID/RSID Alphanumeric
Name (4 bit value) selected by n from the selected L3DATA Message.
Up to 16 instances can be returned. Range of nis 0 to 15. Returns -1 if
already returned or not available.

CHARacters? n

[FDCCH:SPACH:ALPHMA:PSID_RSID:NAME:CHARacters?]

Returns the last decoded value of Alphanumeric PSID/RSID Display
Characters (ASCIi String) selected by n from the selected L3DATA
Message. Up to 16 instances can be returned. Range of nis 0 io 15.
Returns -1 if already returned or not available.

RANDU?
[FDCCH:SPACH:RANDU?]

Returns the last decoded value of RANDU (24 hit value) from the selected L3DATA
Message. Returns -1 if already returned or not avaiiable.
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7-16 DCCH CELL SITE SIMULATION

This section contains the TMAC commands necessary io simulate the transmit portion of a Base
Station operating on the DCCH. The RDCCH monitor commands, also considered a part of Cell
Site Simulation, are described in Section 7-17.

7-16-1 SETUP COMMANDS

To configure the FM/AM-1600CSA for Cell Site Simulation, use the following TMAC commands:
® CSS:SETup (See 7-9-1)

C8S:CHANne! (See 7-9-1)

CSS:AFLVL (See 7-9-1)

C8S:SLOT (See 7-9-1)

CSS:RATE (See 7-9-1)

2 & & 8
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7-16-2 SUPERFRAME SETUP

The FDCCH Generator has ail the TMAC commands and operations needed to build and maintain
a Superframe. Each phase of the Superframe can be changed as the Superframe is being
transmitted. A TMAC command returns the Superframe phase currenily being transmiited. This
enables a TMAC program, that changes the data, to become synchronized with the Superframe

cycle.

Css:
FDCCH:
SUPERframe:
SFP n,m
[CS8&E:FDCCH:SUPERIrame:SFF]
Selects a Super Frame Phase (m) within a Superframe slot (n) being programmed.
Range of nis 0 to 31; range of mis 0 to 255.
SFP? n
Returns current value of SFP indexed by n. Range of nis 0 to 31.
BRI n,m |
[C8SFDCCH:SUPERframa:BRIJ
Specifies Busy/Idle/Reserved (m) within a selected Superframe slot (n) being
programmed. Range of nis 0 to 31; range of mis 0 to 63.
BRI? n
Returns current value of BRI indexed by n. Range of nis 0 to 31.
PE n,m
[CSE:FDCCH:SUPERframe:PE]
Specifies Partial Echo (m) within a Superframe slot (1} being programmed. Range of n
is 0 to 31; range of mis 0 1o 127
PE? n
Returns current value of PE indexed by n. Range of nis 0 {o 31.
BK n,m
[CSS:FDCCH:SUPERframe: RAN]
Specifies Received/Not Received (m) within a Superframe slot (n) being programmed.
Range of nis 0 to 31; range of mis 0 to 31.
RN? #
Returns current value of RN indexed by n. Range of nis 0 to 31.
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£s8s:
FDCCH:
SUPERframe:

DATA n,x,word

[CS88:FDCCH:SUPERIrame:DATA]

Specifies one of the 7 words (indexed by x) that comprise the data transmitted per
selected Superframe slot (n). Range of nis 0 to 31; range of x is 0 to 6; range of
word is 0 to #hFFFF.

The data transmitted in a Superframe slot consists of 109 bits. The data is divided
into seven 16 bit words. x = 0 selects the most significant word. x = 6 selects the
least significant word. '

R4 Superframe om|

N=0 n=1 2-“2 n=3 ) :31

\ l«(——)—i— Single Supertrame Stot (108 bits)

" " " " " """ "7/ -0 Not used (3 bits) i —(ZI
i‘::: Bingle Superframe Slot {109 bits) . !
) 1
3 !
; x=0 e X2 X=3 adf x=5 X=6" !
| Bits 32 48 &4 80 96 11z |
i |
i * Word 6 conslsts of only § bits i
! Word which must be left |ustified. |
i 21,0 |
| I
.. . _ _ _ wss 88 L |

9110024

Figure 7-11 Superframe Data Message

DATA? n,m
Returns current value of DATA indexed by n. Hange of nis 0 to 31; range of mis 0 to
6.
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C8s:

FDCCH:
SUPERframe:
TYPE n.m
[C8S:FDCCH:SUPERframe:TYPE]
Specifies Type {m) of data in Superframe siot (n}. Range of nis 0 to 31, range of
mis 0 to 4.
m TYPE
0 F-BCCH
1 E-BCCH
2 S-BCCH
3 SPACH
4 RESERVED
TYPE? n

Returns current value of TYPE indexed by n. Range of nis G to 31.

BYCC n
[C88: FDCCH:SUPERframo:DVCC]

Specifies Digital Verification Color Coede. Range of nis 0 to 255

BYCC? _
Returns current value of DVCC. Range of nnis 0 to 31.

STARt
[C88.FDCCH:SUPERframe:STARI1]

Starts the superframe generating task.

STOP
[C8S:FDCCH:SUPERframe:STOF]

Stops the superframe generating task.
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CSS:
FDCCH:
SUPERIframe:
ACCess:
TYPE:
RANDom

[CSS:-FDCCH:SUPERframe:ACCess: TYPE:RANDomj

Programs the FM/AM-1600CSA to allow a mobile station to make a Random
access.

REServed
{CS8:FDCCH:SUPERIrame:ACCess: TYPE:REServed]

Programs the FM/AM-1600CSA to allow a mobile station to make a Random
access.

PROGram
[C8S FDCCH:SUFPERframe:ACCoass: TYPE:PROGram]

The values of SCF will be setup as pre-programmed by the foliowing command.

NONE
[C88:FDCCH:SUPERframoe:ACCess: TYPE:NONE]

The values that make up the SCF do not change when an access occurs.

TYPE?
[CSS:FDCCH:SUPERframe:ACCess: TYPE?]

Returns current vailue of TYPE,

PE n
[C8S:FDCCH: 8UPERframa:ACCess:PE]}

Programs the Partial Echo used during a Random or Reserved access. Range of n
is 0to 127.

PE?
Returns current value of PE.
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Cs8s:

FDCCH:
SUPERf{rame:
ACCess:
SCF n,m
[CSS:FDCCH:SUPERframe:ACCess SCF]
Pre-program the Shared Channel Feedback response (m) in the selected frame (n)
of a RACH. Range of nis 0 to 79, range of mis 0 to 1.
m | PE MATCH | FU/N
o Match R
1 Mismatch R
2 Match R
3 Mismatch R
4 Match R
5 Mismatch R 1
6 Match N B
7 Mismatch N B
8 Match N R
9 Mismatch N R
10 Match N |
11 Mismatch N !
Tabie 7-1 Shared Channel Feedback Response
SCF? n
Returns current value of SCF indexed by n. RHange of nis 0 to 31,
NUMber?

[CSS . FDCCH:SUPERframe:NUMbsar?}
Returns the current number of the selected slot in the superframe being transmitted.

nd indicate

informafion,
ing the slot currs
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7-16-3 F-BCCH COMMANDS

The F-BCCH commands are used to build data into the F-BCCH slots of the superframe. These
commands enable the user to construct the F-BCCH by specifying the Layer 3 BCCH message
types and data fields. The F-BCCH slots can be built and then, with the aid of the CS8:FDCCH:
SUPERframe:NUMber? command, be placed at the start of the superframe while the E-BCCH
slots or SPACH slots are being transmitted. This enables the F-BCCH to be constantly updated,
even as the superframe is being transmitied. In addition, any slot of the F-BCCH can be
manually modified or distorted by the CSS:FDCCH:SUPERframe:DATA command.

CSs:
FBCCH:

BUILD
[C8S:FBCCH:BUILD]

This command builds the data that makes up the F-BCCH. This data can then be returned
by the C8S:FBCCH:DATA? command defined below. Before executing this command, the
message types and data fields that make up the F-BCCH should be programmed. This
command then, takes that information and generates all the data that makes up the data
field in each slot of the F-BCCH section of the superframe. The superirame can then be
programmed with the CSS:FBCCH:PROGram command defined below. Perform the
fellowing steps to build an F-BCCH:

1. Enable the desired Message Types.

Enable the desired optional fields associated with the selected message types.
Program the data fields associated with the enabled message types.

Build the F-BCCH. '

Program the superframe.

A A

LENGth?

[CS8:EBCCH:LENGth?]

After the CSS:FBCCH:BUILD command has been executed, the Length of the F-BCCH in
slots, can be returned. Knowing the length of the F-BCCH aids the user in setting up the
number of F-BCCH data fields in the DCCH Structure.

DATA? n,m
[CS8:FBCCH:DATA?]

This command returns the F-BCCH data that has been buiit. Returns the 16 bit word
indexed by m from slot (n). Range of nis 0 to 10; range of mis 0 to 6.

Each slots consist of 109 bits. The 16 most significant bits of the data are returned when
m = 0, the 13 least significant bits of data are returned when m = 6. The data returned is
left justified.
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CsS:

FBCCH:

7-206
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PROGram
[C8S:FBCCH PROGram]

Programs the F-BCCH slots in the superframe with the data constructed by the
CSS:FBCCH:BUILD command.

FC n
[CSS:FBCCH:FC]

Enables (n = 1) or disables {n = 0} Fast Broadcast Control Channel Change Flag.

FC?
Returns current state of FC.

EChn
[CSS:FBCCH:EC]

Enables {n = 1) or disables (n = 0) Extended Broadcast Contrel Channel Change Flag.

EC?
Returns current state of EC.

MSGiype:

STRUCTure n
[CES:FBCCH MSGtyps:STRUCTurs}

Enables (n = 1) or disables (n = 0) DCCH Structure.

ACCess n
[CSS.FBCCH:MSGtype AGCess]

Enables (n = 1) or disables (n = 0) Access Parameters.

SElLection n
[C88:FBCCH:MBGtype:SELection]

Enables (n = 1) or disables {n = 0) Control Channel Selection Parameters.

REGistration n
[C88:FBCCH:MSGtype:AEGistration]

Enables (n = 1) or disables {(n = 0} Registration parameters.

L]

SYSID n
[CSS:FBCCH:MSGtype:8YSID]

Enrables {n = 1) or disables (n

[

0) System ldentification.

QLC n
[C8S:FBCCH M8Gtype OLC])

Enabies {(n = 1} or disables (n

It

0} Overload Class.




Css:
FBCCH:
MSGiype:
MACA n

[CS8:FBCCH:MSGlypo MACA]
Enables {n = 1) or disables (n = 0) Mobile Assisted Channel Allocation.

BSMC n
[CS8:FBCCH:MSGtypa:BSMC]

Enables (n = 1) or disables {(n = 0) Base Station Manufacture Code.

SERVice n
[C8S8:FBCCH M8Gtype:SERVice]

Enables {n = 1) or disables (n = 0) Service Menu.

SOC_BSMC n
[CSS:FBCCH:MSGiype:SOC_BSMC]

Enables (n = 1) or disables {n = 0) System Operaior Code/Base Station Manufacture
Code.

SOC n
[CE8:FBCCH MSGtype.S0C]

Enables (n = 1)} or disables (n = 0} Message Delivery.
NUMber:

FBCCH n
[{C88:FBCCH:NUMber:FBCCH]

Specifies Number of FBCCH. Range of nis 0 to 7.

FBCCH?
Returns current value of FBCCH.

EBCCH n
[C8S:FBCCH NUMber:EBCCH]

Specifies Number of EBCCH. Range of nis 0 to 7.

EBCCH?Y
Returns current value of FBCCH.
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Ce8:
FBCCH:
NiUMber:

S8CCH n
[CSS:FBCCH NUMber:SBCCH]

Specifies Number of SBCCH. Range of nis 0 to 15.

SBCCH?
Returns current value of SBCCH.

REServed n
[C88:FBCCH:NUMber:REServed]

Specifies Number of Reserved Slots. Range of nis 0 to 7.

REServed?
Returns current value of REServed.

NON_PCH n
[CS85:FBCCH:NUMber:NON_FPCH]

Specifies Number of Non-Paging Channel Subchannel Slots. Range of nis 0 to 3.

NON_PCH?
Returns current value of NON_PCH,

HYPERirame n
[CSS:FBCCH:HYPERframe]

Specifies Hyperframe Counter. Range of nis 0 to 15.

HYPERframe?
Returns current value of HYPERframe.

EXTended n
[CS8:FBCCH EXTended]

Specifies Extended Hyperframe Counter. Range of nis 0 to 7.

EXTended?
Returns current value of EXTended.

SUPERf{rame n
[C88:FBCCH SUPERframe]

Enables (n = 1) or disables {n = 0) Primary Superframe Indicator.

SUPERframe?
Returns current state of SUPERframe.
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CSS:
FBCCH:

CONfiguration n
[C8S:FBCCH:CONfiguration]

Specifies Slot Configuration. Range of nis 0 to 3.

CONfiguration?
Heturns current value of CONFiguration.

DVCC n
[CSS FBCCH:DVCC] .

Specifies Digital Verification Color Code. Range of nis 0 to 255.

DVCC?
Returns current value of DVCC.

PFC n
[CS&:FBCCH:PFC]

Specifies MAX_SUPPORTED_PFC. Range of nis 0 to 7.

PFC?
Returns current value of PFC.

PCH~n
[C88:FBCCH:PCH]

Specifies PCH_DISPLACEMENT (Paging Channel Displacement). Range of nis 0 to 7.

PCH?
Returns the value of PCH.

PFM n
[C88:FBCCH:PFM]

Enables {n = 1) or disables {n = 0} PFM_DIRECTION.

PFMT
Returns current state of PFM.

7-209
02




C85:

FBCCH:

CBN:

HIGH n
[C88:FBCCH:CBN:HIGH]

Specifies CBN_High. Range of nis 0 to #hFFFF.

HIGH?
Refurns the value of HIGH.

NONPublic:

LENGth n
[CSS:FBCCH:NONPublic:PROBability:L ENGth]

Specifies Non-Public Map Length. Range of nis 0 to 15.

LENGth?
Returns current value of LENGth.

BLOCK n
[CS8:FBCCH:NONPublic:PROBablility:BLOCK]

Specifies Non-Public Block Map. Range of nis 0 to #hFFFF.

BLOCK?
Returns current value of BL.OCK.

REGistration:

CONTro!l n
[C88:FBCCH:NONPublic:REGistration:CONTrol]

Specities Non-Public Registration Control. Range of nis 0 to 3.

CONTrol?
Returns cusrent value of CONTrol.
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©SS:

FBCCH:
AUTH n
[CSS:FBCCH:AUTH]

Enables (n = 1) or disables (n = 0) AUTH.

AUTH?
Returns current state of AUTH.

Sn
[CS58:FBCCH:S]

Enables (n

1) or disables (n = 0) Serial number.

57
Returns current state of 8.

RAND n
[CSSFBCGH:RAND]

Specifies RAND. Range of nis 0 to #hFFFFFFFF.

RANDT?
Returns current value of RAND.

ACCess:

MS_PWR n
[CSS:FBCCH:ACCoss:MS_PWR]

Specifies MS_ACC_PWR (Mobile Station Analog Control Channel Power). Range of n
is 0 to 15.

MS_PWR?
Heturns current value of MS_PWR,
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FBCCH:
ACCess:
RSS_MIN n
[CSS:FBCCH:ACCess:RSS_MIN]

RSS_ACC_MIN (Received Signal Strength Analog Control Channel Minimum). Range
of nis O to 31.

RSS_MIN? ‘
Returns current value of RSS_MIN.

BURSTsize n
[CS8:FBCCH:ACCeoss:BURSTsize]

Enables (n = 1) or disables (n = 0} Access Burst Size.

BURSTsize?
Returns current state of BURSTsize.

MAX:

RETries n
[CSS:FBCGH:MAX:RETries]
Specities Max Retries.

#E

Range of nis G to 7.

RETries?
Returns current value of RETries.

BUSY n
[CSS:FBCCH:MAX:BUSY]

Enables (n = 1) or disables {n = 0) Max Busy/Reserved.

BUSY?
Returns current state of BUSY.
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FBCCH:

MAX:

REPetitions n
[C88:FBCCH:MAX:REPititions]

Specifies Max Repetitions. Range of nis ¢ to 3.

REPetitions?
Returns current value of REPetitions.

STOP n
[CSS:FBCCH:MAX:STOP]
Enables (n = 1) or disables (n = 0) Max Stop Counter.

STOP?
Returns current value of STOP.

RDATA:

LENGth n
[C8S:FBCCH:RDATALENGtH]

Specifies R-DATA Message Length. Range of nis 0 1o 7.

LENGEh?
Heturns current value of LENGth.

BARred n
[CS8:FECCH:BARrad)

Specifies Cell Barred. Range of nis (0-31).

BARred?
Heturns current value of BARred.
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FBCCH:

7-214
02

SUBaddressing n
[CSS:FBCCH:SUBaddressing]

Enables (n = 1) or disables (n = 0} Subaddressing Support.

SUBaddressing?
Returns current state of SUBaddressing.

DIC n
[C88:FBCCH:DIC]

Enables (n = 1) or disables {n = 0) Delay Interval Compensation Mode.

DIC?
Returns current value of DIC.

88 SUFF n
[C8S:FBCCH:85_SUFF]

Specifies Signatl Strength Sufficient. Range of nis 0 to 31.
in

S8_SUFF?
Returns current value of SS_SUFF.

SCAN:

iNTerval n
[C58:FBCCH:SCAN:INTerval]

iINTerval?
Returns current value of tNTerval.



CS88:
FBCCH:
SCAN:
OPTION n

[CSS8:FBCCH:SCAN:GPTION]
Enables (n = 1) or disables (n = 0) Scanning Option Indicator.

OPTION?
Returns current state of OPTION.

INITial n
[CSS:FBCCH:INITiall

Enables {(n = 1) or disables (n = 0} initial Selection Coentrol.

INITial?
Returns current state of iNtTial.

DELay n
[C88:FBCCH:DELay]

Specifies Delay. Range of nis 0 to 15.

DELay?
Returns current value of DELay.

ADDitional:

NUNMber n
[C8S:FBCCH:ADDitional:NUMber]

Specifies Number of additional DCCH Channels. Range of nis 0 to 7.

NUMber?
Returns current value of NUMber.

DCCH:

CHANRel n,m
[CS8:FBCCH:ADDitional:DCCH:CHANnel]

Specifies DCCH Channel () indexed by n. Range of nis 0 to 7; range of mis 0 to
2047.

CHANnRel? n
Returns current value of CHANnel indexed by n. Range of nis 0 to 7.

7-215
02



C88:
FECCH:
ADDitional:

BCCH:

SLOT n,m
[CE8S:FBCCH:ADDitional:DCCH:SLOT]

Specities Siot Configuration (m) indexed by n. Range of nis 0 to 7; range of mis 0
to 3.

SLOT?
Returns current value of SLOT indexed by n. Range of nis 0 to 7.

REGH n
[CS8:FBCCH:REGH]

Enables (n = 1) or disables (n = 0) REGH.

REGH?
Returns current state of REGH,

REGR n
[C88:FBCCH:REGR]

Enables (n = 1) or disables {n = 0} REGR.

REGR?
Returns current state of REGR.

PUREG n
[GSS:FBCCH:PUREG]

Enables (n = 1) or disables (n = 0) Power Up Registration.

PUREG?
Returns current state of PUREG.

PDREG n
[C8S:FBCCH:PDREG]

Enables (n = 1) or disables (n = 0) Power Down Registration.

PDREG?
Returns current state of PDREG.
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FBCCH:

SYREG n
[CSS:FBCCH:SYREG]

Enables (n = 1) or disables (n = 0) SYREG.
When enabled, a mobile station is to register when it enters a new system identification
area. :

SYREG?
Returns current state of SYREG.

LAREG n

[C8S:FBCCH:LAREG]

Enables {n = 1) or disables (n = 0) LAREG.

When enabled, a mobile station is to register when the registration number of the current
DCCH is not a part of its registration number list used to define its iccation area.

LAREG?
Returns current state of LAREG.

DEREG n
[CSS:FBCCH:DEREG]

Enables (n = 1) or disables (n = 0) De-Registration.

DEREG?
Returns current state of DEREG.

FOREG n
[CSS:FBCCH:FOREG]

Enables (n = 1} or disables (n = 0) forced registration.

FOREG?
Returns current state of FOREG.

CAPability n
[C88:FBCCH:CAPability]

Enables (n = 1) or disables (n = 0} Capability Request.

CAPability?
Returns current state of CAPability.
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FBCCH:

RNUM p
[CSS:FBCCH RNUM]

Specifies Present RNUM. Range of nis 0 to 1023.
R ation numbe s ' art

RNUM?
Returns current value of RNUM.

REGPER n
[C88:FBCCH:REGPER]

Specifies REG Period. Range of nis 0 to 511.
d

REGPER?
Returns current value of REGPER.

REGID:

iDm
[CSS:FBCCH:REGID:ID]

Specifies System clock. Range of nis 0 to #hFFFFF.

B0 7
Returns current value of 1D.

PER n
[C88:FBCCH!REGID:PER]

Specifies how often ID is incremented. Range of nis 0 to 15.

PER?
Returns current value of PER.

SID n
[CS8:FBCCH:SID]

Specifies System ldentification. Range of nis 0 to 32767.

r system where

siD?
Returns current value of SID.
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FBCCH:

NETwork n
[CSS:FBCCH:NETwork]

Specifies which Network Types are supported on a control channel. Range of nis 0 to 7.

NETwork?
Returns current value of NETwork.

PROTocol n
[C8S:FBCCH:PROTocol]

Specifies Proiocol Version supported. Range of nis 0 to 15.

PROTocol?
Returns current value of PROTocol

PSID_RSID:

S0C n
[C88:FBCCH:PSID_RSID:SOC]

Specifies System Operator Code. Range of nis 0 to 4085.

s0C?
Returns current value of SQC.

MUMber n
[CSS:FBCCH:PSID_RSID:NUMbar]

Specifies Number of PSID/RSID. Range of nis 0 io 15.

NUMber? ‘
Returns current vaiue of NUMber.

TYPE n,m
[CSS:FBCCH:PSID_RSID:TYPE]

Enables (m = 1) or disabies (m = 0) PSID/RSID Type indicator indexed by n. Range of
nis 0 to 15.

TYPE? n
Returns current state of TYPE indexed by n. Range of nis 0 to 15.
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FBCCH:
PSID_RSID:

VALUE n.m
[CSS:FBCCH:PSID _RSID:VALUE]

Specifies PSID/RSID Value (m) indexed by n. Range of nis 0 to 15; range of mis 0 to
#hFFFF.

VALUE? n
Returns current value of VALUE indexed by n. Range of nis 0 to 15.

COUNTRY:

CODE n
[CSS:FBCCH:COUNTRY:CODE]

Specifies Mobile Country Code of the current DCCH. Range of nis 0 to 1023.

CODE?
Returns current value of CODE.

ALPHA:

SID “nﬂ
[CE8:FBCCH:ALPHA:SID]

Specifies Aiphanumeric System ldentification. n is ASCH string.

SID?
Returns current value of SID.

BSMC n
[C8S5:FBCCH:BSMC]

Specitfies assigned manufacturers code (Base Station Manufacture Code). Range of nis 0
to 255,

BSMC?
Returns current value of BSMC.

CUSTOM:

LENGth n
[CS8:FBCCH:CUSTOM:LENGth]

Specifies Length. Range of nis 1 to 64.

LENGth?
Returns current value of LENGth.
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FBCCH:
CUSTOM:
CONTrol n,m

[CSS.FBCCH:CUSTOM.CONTrol]

Specifies Custom Control {m) indexed by n. Range of nis 0 to 63; range of mis 0 to
255, '

CONTrol?
Returns current value of CONTrol.

MACA:

STATus n
[C88:FBCCH:MACA:STATus]

Specifies which MACA function combinations are enabled (MACA_STATUS). Range of
nis 0-3.

STATus?
Returns current value of STATus.

TYPE m
[C88:FBCCH:MACA:TYPE]

Specifies when MACA reporting is to take place (MACA_TYPE). Range of nis 0 1o 15.

TYPE®?
Returns current value of TYPE.

EIGHT:

CONTrol n
[CSS:FBCCH:MACA EIGHT:CONTrol]

Enables (n = 1) or disables {n = 0) MACA_8 CONTROL.
5 sle

CONTroil?
Returns current value of CONTrol.
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OTHER

NilMber n
[C8S:FBCCH:MACA:LIST:NUMber]

Specifies Number of MACA Channels. Range of nis 0 to 15.

NUMber?
Returns current value of NUMber.

CHAN n,m
[CSE:FBCCH:MACA LIST:CHAN]}

Specifies Channel {(m) indexed by n. Range of nis 0 to 15; range of m is
0 to 2047.

CHAN? n
Heturns current value of CHAN indexed by n. Range of nis 0 {o 15.

HYPERDband n
[CSS:FBCCH:MACA:LIST:OTHER:HYPERband]

Specifies Frequency band information. Range of nis 0 fo 3.

HYPERband?
Returns current value of HYPERband.

NUMber n
- [CSS:FBCCH:MACA:LIST:OTHER:NUMbear]

Specifies Number of MACA Channels. Range of nis 0 to 15.

NUMber?
Returns current vaiue of NUMber.

CHAN n,m
[CSSFBCCH:MACA:LIST:OTHER:CHAN]

Specifies Channel {(m) indexed by n. Range of nis 0 to 15; range of mis 0 to
2047,

CHAN? n
Returns current value of CHAN indexed by n. Range of nis 0 to 15,




CSS:

FBCCH:

OLC n
[C8S:FBCCH:OLC]

Specifies Overload Class. Range of nis 0 to #hFFFF.

OLC?
Returns current value of OLC.

MAP:

VPM n
[CSS:FBCCH:MAP:VFPM]

Specifies the forms of voice privacy supported by the BMI (Voice Privacy Mode Map).
Hange of nis 0 to 15.

YPM?T
Returns current value of VPM.

DPM n
[C88:FBCCH:MAP:DPM]

Specifies the forms of data privacy supported by the BM] (Data Privacy Mode Map).
Range of nis 0 to 15.

DPM?
Returns current value of DPM.

CODER n
[CSS:FBCCH:MAP:CODER]

Specifies the types of voice coders supported by the BMI (Voice Coder Map). Range
of nis 0 to 63.

CODER?Y
Returns current value of CODER.
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FBCCH:

MAP:

MEA:

DOMAIN n
[CSS:FBCCH:MAP:MEA:DOMAIN]

Specifies the number of instances and ordering of the Encryption Algorithms field
{Domain Map). Range of nis 0 to 255.

DOMAINT
Returns current value of DOMAIN,

ALGORIithms n,.m
[C88:FBCCH:MAP MEAALGORIthms]

Specifies Encryption A!gorrthms {m) indexed by n. Range of nis 0 to 7; range of m
is 0 to 15.

ALGORIthms? n
Returns current value of ALGORIithms indexed by n. Range of nis 0 te 7.

MEK n
[CSS:FBCCH:MAP:MEK]

Specifies the message encryption keys supporied by the BMI {Message Encryption Key
Map). Range of nis 0 to 15.

MEK?
Returns current value of MEK,

MENU n
[{C8S:FBCCH:MAP:MENU]

Specifies the services supported by the BMI {(Menu Map). Range of nis 0 o #h3FF.

MENU?
Returns current value of MENU.

ARG n
[CSS:FBCCH:MAPARQ]

Enables (n = 1) or disables {n = 0) FACCH/SACCH ARQ (Automatic Retransmission
Request} Map.

When enabled, the BM] su'
traliic c{wanﬂ&i& =

ARQT?
Returns current state of ARQ.
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FBCCH:
MAP:
USER n
[CS8:FBCCH:MAP:USER]
Enables (n = 1) or disables (n = 0) User Group Map.

Sl

USER?
Returns current state of USER.

SEMS n
[CSS:FBCCH:MAP:SMS]

Specifies the extent to which the BM1 supports the CMT teleservice (Short Message
Service Map). Range of nis 0 {o 3.

SMS?
Heturns current value of SMS.

IRA n
[C8S:FBCCH:IRA]

Enables {n = 1} or disables (n = 0) International Reference Alphabet.

s s

iRA?
Returns current state of IRA.

S0Cn
[C8S:FBCCH:80C]

Specifies which operator is providing service (System Operator Code). Range of nis
0 to 4095,

SOC?
Returns current value of SOC.

ENABLE:
EXTENDED n.

[C8S:FBOCCH: ENABLE:EXTENDED]
Enables (n = 1) or disables {n = 0) Extended Hyperframe Counter.

EXTENDED?
Returns current state of EXTENDED.
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FBCCH:

ENABLE:

CBN:

HIGH
[C8S FBCCH:ENABLE:CBN:HIGH]

Enables (n = 1) or disables (n = 0) CBN_High.

HIGH?
Returns current state of HIGH.

NONPublic:

PROBability n
[CSS:FBCCH:ENABLE:NOMPublic:PROBability]

Enables {n = 1) or disables (n = 0} Non-Public Probability Blocks,

PROBability?
Returns current state of PRGBability.

REGistration n
[C88:FBCCH:ENABLE:NONPublic:REGIistration]

Enables (n = 1) or disables (n = 0) Non-Public Registration Control.

REGistration?
Returns current state of REGistration.

ADDitional:

DCCH n
[CSS:FBCCH:ENABLE:ADDitional:DCCH]

Enables (n = 1) or disables (n = 0) Additional DCCH information.

DCCH?
Returns current state of DCCH.

RNUM n
[CE8:FBCCH ENABLE RNUM]

Enables {n = 1) or disables (n = 0) Present Registration Number.

RNUM?
Returns current siate of RNUM.

REGPER n
[CS8:FBCCH:ENABLE:REGPER]

Enables {(n = 1} or disables {n = 0) REG Period.

REGPER?
Returns current staie of REGPER.
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FBCCH:

ENABLE:

REGID n
[C88:FBCCH:ENABLE:REGID]

Enables {(n = 1) or disables {(n = 0) REGID Parameters.

REGID?
Returns current state of REGID.

PSID_RSID n
[C88:FBCCH ENABLE:PSID_RSID]

Enables (n = 1) or disables (n = 0) Private/Residential System !dentification.

PSID RSID?
Returns current state of PSID_RSID.

COUNTRY:
CODE n
[C88:FBCCH:ENABLE:COUNTRY :CODE]

Enables (n = 1) or disables (n = 0) Mebile Country Code.

CODE?
Returns current state of CODE.

ALPHA:

81D n
[CSS:FBCCH:ENABLE:ALPHA:SID]

Enables {n = 1) or disables {n = 0} Alphanumeric System l|dentification.

SiD?
HReturns current state of S1D.

MACA:

EIGHT:

CONTrol n
[CS8:FBCCH:ENABLE:MACAEIGHT:CONTral]

Enables {(n = 1) or disables (n = 0} MACA_8_CONTROL.

CONTrel?
Returns current state of CONTrol.
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FBCCH:
ENABLE:
MACA:
LIST n
[CSS:FBCCH ENABLE:MACA:LIST] -

Enabies (n = 1) or disables (n = 0) MACA_LIST.

LIST?
Returns current state of LIST.

LIST:

OTHER n
[CSS:FBCCH:ENABLE:MACA:LIST:OTHER]

Enables {n = 1) or disables (n = 0) MACA_LIST (Other Hyperband).

OTHER?
Returns current state of OTHER.
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7-16-4 E-BCCH COMMANDS

£58:
EBCCH:

BUILD
[CSS:EBCCH:BUILD]

This command builds the data that makes up the E-BCCH.

Before executing this command, the message types and data fields that make up the
E-BCCH should be programmed. This command takes that information and generates ali
of the slots in the E-BCCH cycie. Since an E-BCCH cycle may continue through several
superframes, the length of the E-BCCH built may be longer than Number of E-BCCH
allocated to a superframe. Therefore, each time after the E-BCCH slots have been sent,
the C88:EBCCH:PROGram n command, defined below, can be used to transfer the
appropriate number of siots of data into the superframe. The following, outlines the
process involved in building a E-BCCH:

1. Enable the desired message types.

Enable the desired optional fields associated with the selected message types.

Program the data fields associated with the enabled message types.
Build the E-BCCH.
Program the superframe with the next section of the E-BCCH cycle.

oA W N

LERGth?
[CSS:EBCCH:LENGth?]

Returns current length of the E-BCCH in slots after the CSS:EBCCH:BUILD command has
been executed. '

DATA? n,m
[CSS:EBCCH:DATA?]

Returns the E-BCCH data that has been built.

Returns current 16 bit word (indexed by m) in slot (n). Range of nis 0 to 255; range of m
is 0 to 6.

Each slot consists of 109 bits of data. The 16 most significant bits of the data are
returned when m = 0, and the 13 least significant bits of data are returned when m = 6.
All returned data is leff justitied.
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EBCCH:

7-230
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PROGram dest,source,lengih
[CS88:EBCCH:PROGram]

Programs the slots in the superirame with the data consfructed by CSS:EBCCH:BUILD
command. destis the location in the superframe; source is the start location in the
EBCCH buffer; length is the number of frames of data moved from the EBCCH buffer to
the superframe. Range of destis 0 tc 31; range of source is 0 to 255; range of length is
0 to 8.

ECL n
[CSS:EBCCHIECL]

Specifies the total number of Layer 2 frames required for the current E-BCCH Cycie
(Extended Broadcast Control Channel Cycle Length). Range of nis 0 to 255.

ECL?
Returns current value of ECL.

MSGivpe:

MACA n
[CSS:EBCCH MSGtypo:MACA]

Enables {(n = 1} or disables {n = 0) Mobile Assisied Channel Allocation.

NEIGHbor:

CELL n
[CSS:EBCCH:MSGtype:NEIGHbor:CELL]

Enables {n = 1) or disables (n = 0} Neighbor Cell.

SERVice n
[CSSEBCCH:MS5Gtypo:NEIGHbor:SERVice]

Enables {n = 1) or disables {n = 0) Neighbor Service Info.

i

RCin
CSS. EBCCH MEGIype:RCE
Enables (n = 1) or disables {n = 0) Regulatory Configuration.

BSMC n
[CSS:EBCCH:MS8Gtype BSMC]

Enables (n = 1) or disables (n = 0) Base S{alion Manufacture Code Message Delivery.




CsSs:

EBCCH:

MSGiyps:

EMERGency n
[CSSEBCCH MB8Gtype EMERGency]

Enables (n = 1) or disables (n = 0) Emergency Information Broadcast.

SERVice n
[CSSEBCCH MSGiype:SERVice]

Enables (n = 1) or disables {n

0} Service Menu.

SOC_BSMC n
[CESEBCCH MSGtype:SOC_BSMC]

Enables (n = 1) or disables (n = 0) System Operator Code/Base Station Manufacture
Code Message Delivery.

SOC n
[CSSEBCCH:MSGtype:SOC]

Enabies (n = 1) or disables (n = 0) Systerm Operator Code Message Delivery.

TIME n
[CS88:EBCCH:MSGtype:TIME]

Enables (n = 1) or disables {n = 0) Time and Date.

ALTrei n
[CSSEBCCH:MSGtype:ALTrci]

Enables (n = 1) or disables {n = 0) Alternate Regulatory Cenfiguration Information.

SERV_SS n
[CS8:EBCCH:SERV_SS]

Specifies SERV_SS. Range of nis 0 to 15.

SERV_SS87
Returns current value of SERV_SS.
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EBCCH:
NONPublic:

LENGth n
[C8S:EBCCH:NONPublic.LENGth]

Specifies Non-Public Map Length. Range of nis 0 to 15.

LENGth?
Returns current value of LENGth.

BLOCK n
[CSS:EBCCH:NONFPublic:BLOCK]

Specifies Non-Public Block Map. Range of nis 0 to #hFFFF.

BLOCK?
Returns current value of BLOCK.

NEiGHboe:

TDMA:

NUMber n
[CSS:EBCCH:NEIGHbor:TDMA:NUMber]

Specifies Number of TDMA Neighbor Cells. Range of nis 0 to 31.

NUMber?
Returns current value of NUMber.

CELL:

CHAN n,m
[C88:EBCCH:NEIGHbor: TDMA:CELL:CHAN]

Specifies CHAN {m) select by index (n}. Range of nis 0 to 31; range of mis
0 to 2047.

CHAN? n
Returns current value of CHAN indexed by n, Range of nis 0 to 31.
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EBCCH:

NEIGHDbor:

TDMA:

CELL:

PROTocol n,m
[C88:EBCCH:NEIGHbor TDMA'CELL:PROTocol]

Specifies Version (m) indexed by n. Range of nis 0 to 31; range of mis 0 to
15.

1E

PROTocol?
Returns current value of PROTocol indexed by n. Range of nis 0 to 31.

DVCC n,m
[CSS:EBCCH:NEIGHbor: TDMA:CELL:DVCC]

Specifies Digital Verification Color Code (m} indexed by n. Range of nis 0 to
31; range of mis 0 to 255.

DVCC?
Returns current value of DVCC indexed by n. Range of nis 0 to 31.

OFFset n,m

[C88:EBCCH:NEIGHbBOr TOMA:CELL:OF Fset]

Specifies RESEL_OFFSET (m) indexed by n. Range of nis 0 to 31; range of m
is 0 to 127.

OFFset? n
Returns current value of RESEL_OFFSET indexed by n. Range of nis 0 to 31.

SS_SUFF n,m
[C88:EBCCH:NEIGHbor: TDMA:CELL:8S_SUFF]

Specifies S8_SUFF (m) indexed by n. Range of nis 0 to 31; range of mis 0 to
31.

88 _SUFF? n
Returns current vatue ot SS_SUFF indexed by n. Range of nis 0 to 31.
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EBCCH:
NE!IGHbor:
TDMA:
CELL:
DELAY n,m
[CSEEBCCH:NEIGHbor: TDMA:CELL:DELAY]
Specifies DELAY (m) indexed by n. Range of nis 0 to 31; range of mis 0 o
i5.
DELAY? n
Returns current value of DELAY indexed by n. Range of nis 0 to 31.
HL FREQ n,m
[C58:EBCCH:NEIGHbor: TDMA:CELL:HL_FREQ]
Selects HL_FREQ (m) indexed by n. Range of nis 0 to 31; range of mis 0 or 1.
requenc
HL_FREQ? n
Returns current siate of HL_FREQ indexed by n. Range of nis 0 to 31.
SYNC n,m
[CS8:EBCCH:NEIGHbor TDMA:CELL.SYNC]
Selects SYNC {(m) indexed by n. Range of nis 0 to 31; range of mis
Gorit.
SYNC?
Returns current state of SYNC indexed by n. Range of nis 0 to 31.
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EBCCH:

NE!GHbor:

TDMA:

CELL:

TYPE:

CELL n,m
[CSS:EBCCH:NEIGHbor: TDMA:CELL:TYPE:CELL]

Specifies CELLTYPE (m) indexed by n. Range of nis 0 to 31; range of mis
0 to 3.

CELL? _
Heturns current value of CELL indexed by n. Range of nis 0 to 31.

NETwork n,m
[CSS:EBCCH:NEIGHbor TDMA:CELL:TYPE:NETwork]

Specifies Network Type (m) indexed by n. Range of nis 0 to 31; range of m
is 0 to 7.

NETwork? n
Returns current value of NETwork indexed by n. Range of nis 0 to 31.

RETRY n,m
[CS8:EBCCH:NEIGHbor: TOMA:CELL:RETRY]

Enables (m = 1) or disables (m = 0) Directed Retry Channel indexed by n.
Range of nis 0 to 31.

RETRY? n
Returns current state of RETRY indexed by n. Range of nis 0 to 31.
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EBCCH:
MEIGHbor:
TDOMA:
CELL:
ACCess:
MS_PWR n,m
[CS8 EBCCH:NEIGHbor: TDMA:CELL:ACCass:MS_PWR]
Specifies MS_ACC_PWR {(m) indexed by n. Range of nis 0 to 31, range ot
mis 0 to 15,
MS_PWR? n
Returns current value of MS_PWR indexed by n. Range of nis 0 to 31.
RSS_MIN n,m
[C88:EBCCH:NEIGHbor TOMA:CELL:ACCess:RSS_MIN]
Specities RSS_ACGC_MIN (m) indexed by n. Range of nis 0 to 31; range of
mis ¢ to 31.
fequi
RSS _MINT? n
Returns current value of RSS_MIN indexed by n. Range of nis 0 to 31
PSID_RSID:
iNDicator n,m
[CSS:EBCCH NEIGHbor: TDMA:CELL:PSID_RSID:INDicator]
Enables {m = 1) or disables {m = 0} PSID/RSID Indicater indexed by n.
Range of nis 0 to 31.
INDicator? n
Returns current state of INDicator indexed by n. Range of nis 0 to 31.
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CSs:
EBCCH:
NEIGHbor:
TDMA:
CELL:
PSID_RSID:
LENGth n,m
[CSS:EBCCH:NEIGHbor: TDMA:CELL PSID_RSID:LENGth]

Specities PSID/RSID Support Length {m) indexed by n. Range of nis 0 to
31, range of mis 0 to 15.

LENGth? n
Returns current value of LENGth indexed by n. Range of nis 0 to 31.
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CSss:

EBCCH:

7-238
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MEiIGHbeor:

TOMA:

CELL:

PSID_RSID:

SUPport n,m

[{CSS:EBCCH:NEIGHbor: TDMA:CELL-PSID_RS51D:8UPport]

Specifies PSID/RSID Support {m) indexed by n. Range of nis
0 to 31; range of mis 1 to #hFFFF.

The PSID/RSID Support fieid indicates which PSID/RSID values identified in
the PSID/RSID Set information element of the System ldentity message of
the current DCCH are supported by the DCCH neighbor under consideration.
The ordering of the bits in this field reflects the ordering of the PSID/RSID
Set sent in the System ldentity message in thai the least significant bit is
corresponds to the first PSID/RSID listed in the PSID/RSID Set. [f a bit in
this field is set to 1, then the corresponding PSID/RSID entry in the
PSID/RSID Set is supported by the neighbor cell under consideration. On
the other hand, if a bit in this field is set to 0, then the corresponding
PSID/RSID entry in the PSID/RSID Set is noi supported by the neighbor cell
under consideration.

For example, if 16 PSID/RSIDs are listed in the System ldentity message
and the neighbor cell supports the 1st, 2nd,3rd, and 5th PSID/RSIDs in the
PSID/RSID Set, the values of PSID/RSID Support Length and PSID/RSID
Support shali be:

PSID/RSID Support ength = 0100
PSID/RSID Support = 10111

if 16 PSID/RSIDs are listed in the System [dentity message and the neighbor
cell supporis 3rd and 16th PSID/RSID Set, the values of PSID/RSID Support
Length and PSID/RSID Support shall be:

PSiD/RSID Support length = 1111
PStD/RSID Support = 1000000000000100

SUPport? n
Returns current value of SUPport indexed by n. Range of nis 0 to 31,



C8S:
EBCCH:
NEIGHDbor:

TDMA:

INFO:

COUNt n
[CSS:EBCCH:NEIGHbBor TDMA:INFO:COUNY

Specifies number of TDMA Service Map instances present in the Neighbor
Service Info message (TDMA Neighbor Count). Range of nis 0 to 31.

Set Bug

COUN?
Returns current value of COUNL.

SERVice:

iNDicator n,m
[C88:EBCCH:NEIGHbor: TDMA:INFO:SERVice:INDicater]

Enables (m = 1) or disables (m = 0) Service Map indicator indexed by n.
Range of nis 0 to 31.

iNDicator? n
Returns current state of INDicator indexed by n. Range of nis 0 to 31.

MAP n,m
[CSS:EBCCH:NEIGHbor: TDMA:INFO:SERVice:MAP]

Specifies Service Map (m) indexed by n. Range of nis 0 to 31; range of m
is 0 to 1023.

MAPR? n
Returns the value of MAP indexed by n. Range of nis 0 to 31.
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Css:
EBCCH:
NEIGHbor:

ANAlog:

NiMber n
[C88 . EBCCH:NEIGHbor:ANAlog:NUMber]

Specifies Number of Analog Neighbor Cells. Range of nis 0 to 31.

NUMber?
Returns current value of NUMber.

CELL:

CHAN p,m
[CS8:EBCCH:NEIGHbor:ANAlog:CELL.CHAN]

Specifies CHAN {m) indexed by n. Range of nis 0 to 31; range of mis 0 to
2047.

CHAN? n
Returns current value of CHAN indexed by n. Range of nis 0 to 31.

PROTocol n,m
[CE88:EBCCH NEIGHbor:ANAlog:CELL:PRQToecol]

Specifies Protocol Version {m)} indexed by n. Range of nis 0 to 31; range of m
in 0 to 15.

PRGTocoi? n
Returns current value of PROTocol indexed by n. Range of nis 0 to 31,

DCC n,m
[C8S:EBCCH:NEIGHbor:ANAlog:CELL:DCC)

Specifies Digital Color Code (m) indexed by n. Range of nis 0 to 31; range of
mis 0 to 3. '

BCC? n
Returns current value of DCC indexed by n. Range of nis 0 to 31.
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Css:
EBCCH:
NEIGHbor:
ANAlog:

CELL:

OFFset n,m

[C8S:EBCCH:NEIGHbor:ANAlog . CELL:OFFset]

Specifies RESEL_OFFSET (m) indexed by n. Range of nis 0 to 31; range of m
is 0 to 127.

OFFset? n
Heturns current value of OFFset indexed by n. Range of nis 0 to 31.

SS_SUFF n,m
[CSS:EBCCH:NEIGHbor:ANAlog:CELL:8S_SUFF]

Specities SS_SUFF (m) indexed by n. Range of nis 0 to 31; range of mis 0 to
31.

88 SUFF? n
Returns current value of SS_SUFF indexed by n. Range of nis 0 to 31.

DELAY n,m
[C58:EBCCH:NEIGHbBor:ANAlog:CELL:DELAY]

Specifies DELAY {m) indexed by n. Range of nis 0 to 31; range of mis 0 to
15.
