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Organization of This manual describes the set up and use of the HP 11807E, Option 014, AMPS/

this M anual

NAMPS/DAMPS/DCCH Mobile Test Software with the HP 8920B RF
Communications Test Set. The manual is arranged in chapters as follows:

Chapter 1 - Getting Started

Provides procedures for connecting the equipment for atypical application,
turning on the equipment, loading the software, connecting the equipment for
testing, and running a set of basic performance tests.

Chapter 2 - Product Description

Provides general and detailed descriptions of the Test Software; a description of
associated hardware considerations; descriptions of all connectors, keys, and
knobs; and detailed descriptions of the Test Software display screens.

Chapter 3 - Using the Test Software

Provides descriptions of and proceduresfor using the features and functions of the
Test Software in atypical application, and procedures for customizing the Test
Software for a particul ar application.

Chapter 4 - Operation Descriptions

Provides descriptions of all setup and test operations that can be performed on
cellular telephones using the Test Software.

Chapter 5 - Problem Solving
Provides information on solving common problems.
Chapter 6 - Reference

Provides descriptions and procedures for performing the less common or more
sophisticated functions of the Test Software.

Glossary

Providesdefinitionsfor unusual and special termsused in the Test Softwareandin
this manual.

Index

Providesalisting of topicsand thelocation of information about thesetopicsinthis
manual.




Conventions

Special presentations of text in thismanual reflect the appearance of the referenced
item. Examples are:

TESTS
A key on the Test Set front panel.

Pr ocedur e:

Characters shown on the Test Set display.

k1 (Run Test)

A USER key inthe key column next to the Test Set display. (The words Run
Test are shown on the Test Set display.)

0. 000000
A field on the Test Set display in which entries may be made.

Titles of documentation and refences t@ther sections of this ass guide are
printed in italics.

The term Test Set refers to the BP20B RF Communications Test Set.

The term Test System refers to the 8820B RF Communications Test Set, the
HP 83206 TDMA Cellular Adapter, the HP 11807E, Option 014, AMPS/NAMPS/
DAMPS/DCCH Mobile Test Software, and any ancillary equipment required for
testing.

The term Test Software refers to the HP 11807E, Option 014, AMPS/NAMPS/
DAMPS/DCCH Mobile Test Software.

The term Operationefers to any of the primary tésg functions of the Test
Software.

In the steps in this manual the following words are used to describe cursor and
entry actions:

« select refers to positioning the cursor to the left of the desired fiald ér se vi deo
area), then pressing the cursor control knob.

e enter means to use the numeric keypad and the ENTER key or measurement units keys

to make entries to fields. In some procedueaser is used to describe the action of
entering characters into a field.




Additional Services Consult the HP 8920B Users Guide or call the HP 8920 Hotline 1-800-922-8920
Available (In USA and Canada only) and give your software model number.

Contact your local HP Sales Representative for information about the Software
Upgrade Service and the Start Up Assistance Training Course.
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Chapter 1, Getting Started

What You Will Test

What You Will Test

Getting Started will acquaint you quickly with the operation of the Test Set and
the Test Software. Y ou will do the following:

Register a cellular telephone.

Test the transmitter frequency error.

Test the transmitter wideband data deviation.

Test the transmitter power on power levels 2-7.

Release the cellular telephone to an analog control channel.

agrobdPE

These Operations will do the following:
Establish that the Test Software has been loaded properly.

Verify that the Test Set and the Test Software function together properly asa
Test System.

Verify that the Test System functions with the cellular telephone.

Test System Components

The Test System includes the following components:
« HP 8920B, Option 800, RF Communications Test Set, which consists of the following:

HP 8920B RF Communications Test Set
HP 83206 TDMA Cellular Adapter

e« HP 11807E, Option 014 , AMPS/NAMPS/DAMPS/DCCH Mobile Test Software

These components are shown in figure 1.
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Chapter 1, Getting Started
What You Will Test

Instrument Display USER Keys TESTS Key PRESET Key
Screen Use to enter some Use to access the Use to reset all
commands quickly main Tests screen instrument settings

HP 83206 TDMA
Cellular Adapter
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POWER Switch Shift and Cancel Keys Cursor Control Knob Data Keys
Use to abort Use to position cursor Use to enter
IBASIC programs and make screen specifications and
selections parameter values, and
so forth
s p
(G B TUPT
AMPS/NAMPS/'DAMPS/DCCH
- Mobile Test Software
fall For useinthe HP 89208 RF Communications
HP 11807E — s et
Option 014 Test Bl - ceitcon for pracaure Locaon
[Z28  + sclect desired Procedure Filename
Software < [
O Hewlett-Packard Company 1992-1996 / All Rights Reserved / Made in USA
HP 11807E Option 014 / Rev. B.02.00
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Figurel Test System
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Chapter 1, Getting Started
What You Will Test

Equipment Required to Get Started

Y ou will use the following equipment to complete the procedures in Getting
Started:

e« HP 11807E, Option 014, AMPS/NAMPS/DAMPS/DCCH Mobile Test Software,
which is supplied on a one-time programmable PC card (OTP card).

e HP 8920B, Option 800, RF Communications Test Set.
¢ A hand-held, transportable, or mobile cellular telephone.

« If required, a suitable power supply and a cable appropriate to connect the power
supply to the cellular telephone.

e Suitable cabling and connectors to connect the Test Set to the cellular telephone
antenna connector. The following connectors and cabling may be used.

A Type N(m) to BNC(f) adapter.
¢ A 4-foot BNC(m) to BNC(m) cable.

If you are testing a transportable or mobile cellular telephone, you will use the
following item:

e Typically, a BNC (f) to TNC (m) adapter to connect the 4-foot BNC cable to the cellular
telephone antenna connector.

If you are testing a hand-held (self-contained) cellular telephone, you will use the
following item:

« An adapter suitable to connect the 4-foot BNC cable to the cellular telephone antenna
connector.

In addition to the equipment required, you must have knowledge of the cellular
telephone control channels to compl ete these procedures.
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Chapter 1, Getting Started
Making Connections

Making Connections

Connect the Test Set to the cellular telephone as shown in figure 2 .
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Chapter 1, Getting Started
Setup and Software Card Loading

Setup and Software Card Loading

Set up the Test Set and insert the Test Software card as shown in figure3. The
first screen to appear during the power-up sequence is shown in figure 4 on page
25. The screen that appears when you pressthe TESTS key isshown in figure5on

page 25.
Perform steps If after step 5, a screen PRESET is a reset that
1-5in order. appears as shown in figure can be used at any time
5, power up is complete. to re-start.

Press
PRESET.

Press 6
TESTS.

----q;--
e
JOoom
]
]
DEEE

® @00 ® @@

T e TITRTTTTTTI

Wait approximately 20 Insert Card HP
POWER. seconds for display to 11807E Opt. 014.
appear (see figure 4),

then continue at step 3.

Figure3 Setup and Software L oading Process
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Chapter 1, Getting Started
Selecting and Running the Initial Tests

Selecting and Running theInitial Tests

Perform the procedure for selecting and running the initial tests as shownin figure
6 . The screen that results from this procedure is shown infigure 7 .

Position the cursor at

o Read information below, then begin at step 2.
Select Procedure Location: and select it.

A . Ifyou need help locating area of screen Pasition
where step is performed, see figure 5. {7

\ ~3

B . Use cursor control knob on front panel to =
position cursor and make selections.

LOAD TEST PROCEDURE:
Select Procedure Location:d

Select Procedure Filename:

Position Select Select

( \@Q \@Q

e Position the cursor at Card and select it.

Position the cursor at
Select Procedure Filename: and select it.

Position Choices: Position
( Pcard (
) :\\ / ROM ) j\\
Efmk LOAD TEST PROCEOURE:
1=

@elect Frocedure Location:
Select Select Lord

\@Q \@Q Select Procedure Filenome:

P 4
Position the cursor at Choices:

and select STARTED.

Position the cursor at Run Test and
select it. The software is now loading.

Position Choices: Position
( ( L Run Test
8 CP_ACCH S g
- CP_DCCH - . ontinue
CP_NAMP Follow screen prompts
Select FUNCTNL Select to complete tests. At
\e ec { HPARAMTR \e ec +[CJTEN | the end of the tests, the
STARTED screen should appear
as shown in figure 7.
Figure 6 Selecting the Test
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Chapter 1, Getting Started
Selecting and Running the Initial Tests

IBASIC Reset
TESTS (IBASIC Cantroller)

grun |
diontinue |
Performs several tests usin3 different suite )
setups for illustration purroses. @
ATl RS &
——---Channel=334! RK=880.02 MHz: TH=8233.02 MHz____ 9}
----CP Resistration on OCCH Test Mot Comelete----- Q
______ Channel=1t RE=870.03 MHz! TH=8253.03 MHz_____|Choices! o
o
Blcne
Position
QuersIns
Delete
Del End
Bk Srace
i
B
C
0
Figure7 TEST S Screen at End of Initial Tests
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Chapter 2, Product Description

Test Software

Test Software

The HP 11807E, Option 014, AMPS/NAMPS/DAMPS/DCCH Mobile Test
Software, in combination with the HP 8920B, Option 800, RF Communications
Test Set, forms the Test System. This system provides full functional test
capability for cellular telephones.

The Test Software can be used to test quickly the functionality of a cellular
telephone, or to test fully the parametric performance of a cellular telephone. The
Test Software is useful for cellular service providers in verifying telephone
problems, for repair centersin diagnosing problems, and for manufacturersin
fully testing telephone performance. For a compl ete description of each of the
Operationsincluded in the Test Software, see chapter 4, " Operation Descriptions' .

ItemsIncluded in the Test Softwar e Package

The Test Software package includes the following items:

e« HP 11807E, Option 014, AMPS/NAMPS/DAMPS/DCCH Test Software One-Time
Programmable (OTP) Card -- part number 11807-10041.

¢ Uninitialized Static Random-Access Memory (SRAM) Card, 64-kilobyte -- part
number HP 83230A.

e« HP 11807E, Option 014, AMPS/NAMPS/DAMPS/DCCH Software User's Guide --
part number 11807-90145.
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Chapter 2, Product Description
Test Software

Softwar e Functions
The Test Software performs the following functions:

e Call Processing; including such items as page, origination, handoff, and release; and
involving analog and digital control channels, analog voice channels, narrow analog
voice channels, and digital traffic channels.

¢ Functional Testing.

e Parametric Testing.

Softwar e Features
Thefollowing features simplify testing:
e Test results and pass/fail indications are shown on the Test Set'’s display.

e Test results may be collected in a disk drive, SRAM card, PC, or HP Palmtop
computer.

e Test results may be printed.

e Test order, parameters, pass/fail limits, testing conditions, and equipment
configurations may be changed easily by the operator.

¢ RF path losses may be determined and corrected.
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Chapter 2, Product Description
Hardware Considerations

Hardware Considerations

This section addresses the hardware issues rel evant to operating the Test Software
in atypical application.

Applicable Hardware

The HP 11807E, Option 014 AMPS/INAMPS/DAMPS/DCCH Mobile Test
Software requires the following items for operation:

* HP 8920B, Option 800, RF Communications Test Setf(gaee 8), which consists of
the following:

HP 8920B RF Communications Test Set
HP 83206 TDMA Cellular Adapter

¢ A cellular telephone.

* Various adapters, cables, and other connection iteza$ Equipment Required to
Get Started," in chapter 1, on page 22).

* A power supply, if appropriate.
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Chapter 2, Product Description
Hardware Considerations

Connectors, Keys, and Knobs

Thefollowing paragraphs are included here for your convenience and briefly
describe the connectors, keys, and knobs on the Test Set front and rear panels (see
figure 8). Information on these items, in much greater detail, isincluded in the
HP 8920B RF Communications Test Set User’s Giidemore detailed
information on any of the items, refer to that manual.

NOTE: Unless stated otherwise, all items are located on the Test Set's front panel.
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Hardware Considerations

27 16 9 1 2413253031 5 2 3

Figure8 Test Set Connector, Keys, and Knobs
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NOTE:

Chapter 2, Product Description
Hardware Considerations

The number shown In parentheses atter each item In the tollowing paragraphs 1s
associated with the like-numbered pointer in figure 8.

ANT IN Connector (1)

The antenna input connector is used for analyzing low-power RF signals

(200 mW or less), typically in off-the-air measurements.

AUDIO IN HI Connector (2)

The audio high input connector is used for the audio input signal that is supplied
from the cellular telephone.

AUDIO IN LO Connector (3)

The audio low input connector is not used with the HP 11807E, Option 014,
AMPS/NAMPS/DAMPS/DCCH Mobile Test Software.

AUDIO MONITOR OUTPUT Connector (On Rear Panel) (4)

The audio monitor output connector is used to obtain an output from various tap
pointsin the Audio Frequency Analyzer of the Test Set. The output level is not
affected by the Test Set's front-panel VOLUME control.
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AUDIO OUT Connector (5)

The audio output connector is used for providing an audio signal to the
microphone input of a cellular telephone. The output level is not affected by the
Test Set's front-panel VOLUME control.

CRT VIDEO OUTPUT Connector (On Rear Panel) (6)

The CRT video output connector is used to supply a signal to an external video
monitor. The signal produces a duplicate of the Test Set's screen.

DC CURRENT MEASUREMENT Connectors(On Rear Pand) (7)

The dc current measurement connectors are used in series with an external dc
power supply and an external load to function as a 10-ampere current meter.
DC INPUT Connector (On Rear Pand) (8)

The dc input connector is used to connect power from a dc supply to the Test Set.
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Chapter 2, Product Description
Hardware Considerations

DUPL EX OUT Connector (9)

The duplex output connector is used to supply the signal output from the Test
Set's RF Generator and Tracking Generator.

EXT SCOPE TRIGGER INPUT Connector (On Rear Panel) (10)

The external scope trigger input connector is used to supply a trigger to the
internal oscilloscope.

HP-1B Connector (On Rear Panel) (11)

The HP-IB connector is used to provide an interface between the Test Set and
external equipment that uses the Hewlett-Packard Interface Bus (HP-IB).
PCMCIA Card Slot (12)

The card slot is used to accept and insert a PCMCIA card to the Test Set.

MIC/ACC Connector (13)
The microphone/accessory DIN connector is used for the following functions.

¢ The Mic In connection is summed with the MODULATION INPUT connector signal
to modulate the RF Generator of the Test Set when the Key In connection is grounded.

« The Key In connection is used to control the RF Generator output state and to control
switching between certain screens.

« The Key Out 1 and Key Out 2 connections are used to provide a switch path for external
equipment.

MODULATION INPUT Connector (On Rear Panel) (14)

The modulation input connector is used to supply an external modulation signal to
the RF Generator of the Test Set. Thissignal is summed with the Mic In signal
from the MIC/ACC connector.

RADIO INTERFACE Connector (On Rear Panel) (15)

Theradio interface connector is used to provide a 16-line parallel interface
between the Test Set and external radio equipment. The 16 lines may be
configured as inputs, outputs, or a combination of inputs and outputs.

RF IN/OUT Connector (16)

The RF input/output connector is used to accept input RF signals to the Test Set and to
supply the output signal from the RF Generator of the Test Set.
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Chapter 2, Product Description
Hardware Considerations

SERIAL PORT Connector (On Rear Pan€l) (17)

The serial port connector is used for serial datainput and output in such functions
as entering programs, printing test results and screen images, and sending test
results to external equipment.

10 MHz REF INPUT Connector (On Rear Panel) (18)

The 10-MHz reference input connector is used to supply an external reference
input to the Test Set. When avalid signal is supplied through this connector, the
Test Set automatically switches from the internal to the external reference.

10 MHz REF OUTPUT Connector (On Rear Panel) (19)

The 10-MHz reference output connector is used to supply the reference signal
generated by the Test Set to external equipment.

DATA Keys(20)

o0
The data keys are used for the following functions: a
c
« The following keys are used for entering and changing values. %
D
0 through 9 3
: =1
+/- s
=]
A through F

« The ENTER key is used to select a field or screen, and to enter numbers when -
of measure is not specified. (Pressing this key causes the same effect as pressing the
CURSOR CONTROL knob.

« The ON/OFF key is used to enable and disable measurements, and to turn numeric
fields on and off.

« The YES and NO keys are used to approve or disapprove selected functions or
Operations before execution.

e« EEX (SHIFT, +/-) is used for entering numbers using scientific notation.

¢ The other DATA keys are used for entering and changing the unit of measure for
measurements of field entries.
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Hardware Considerations

DATA FUNCTIONS Keys (21)
The data functions keys are used for the following functions:

¢ The INCR+ 10, INCR SET, and INCR 10 keys are used to increment or decrement
a number when changing field values.

e The up-arrow and down-arrow keys are used to increment or decrement field values, to
select alternate field entries, and to move the cursor in string entry fields.

e The LO LIMIT (SHIFT, down-arrow) and the HI LIMIT (SHIFT, up-arrow) keys are
used to set measurement end points.

« The REF SET (SHIFT, INCR 10) key is used to enter or remove a measurement
reference for relative audio-frequency and radio-frequency measurements.

e The METER (SHIFT, INCR SET) key is used to enable or disable the analog bar-graph
meter function.

If the bar graph is enabled, the display consists of a bar graph section and a numeric
section that uses small digits.

If the bar graph is disabled, the display consists of only a numeric section that uses
large digits.

* The AVG (SHIFT, INCRx 10) key is used to enable or disable measurement averaging.

INSTRUMENT STATE Keys (22)
Theinstrument state keys are used for the following functions:

e The LOCAL key is used to return the Test Set to manual control after HP-IB control is
used.

e The RECALL key is used to list any Test Set setups that were saved.

e The MEAS RESET key is used to clear the measurement “history” for all of the Test
Set measurement algorithms. This restarts all measurements in progress.

« The PRESET key is used to restore most Test Set settings to the default states. This does
not cause the Test Set's self-diagnostics to run.

e« The ADRS (SHIFT, LOCAL) key is used to display the Test Set HP-IB address.
e The SAVE (SHIFT, RECALL) key is used to store Test Set setups.

38



Chapter 2, Product Description
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SCREEN CONTROL Keys (23)
The screen control keys are used for the following functions:

* The RX, TX, DUPLEX, TESTS, MSSG (SHIFT, RX), HELP (SHIFT, TX), and
CONFIG (SHIFT, DUPLEX) keys are used to access several Test Set control and
information screens.

« The PREV key is used to change the display back to the previous screen.

e The HOLD (SHIFT, PREV) key is used to stop all measurements in progress. Pressing
the key again resumes the measurements.

e The PRINT (SHIFT, TESTS) key is used to print the entire contents of the displayed
screen, the time and date, and any defined print title.
SHIFT Key (24)

The SHIFT key isused to select the blue-labeled functions listed above some keys
(for instance, PRINT). Pressing and holding the SHIFT key while also pressing A
second key activates the blue-label ed function.

CANCEL Key (25)

The CANCEL key is used to terminate an entry in progress, or to stop arunning
IBASIC program.
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L eft-Arrow (Backspace) Key (26)

The left-arrow key is used to move the cursor to the left when entering numbersin
afield. Each key press moves the cursor one space to the left, erasing the previous
character.

POWER switch (27)

The POWER switch is used to turn the Test Set’s power on or off.

NOTE: Some settings and functions are retained by power tfrom the Test Set's back-up bat-
tery when external power is turned off.

USER Keys (28)

The USER keys (k1 through k5) are assigned specific functions by the Test
Software and are used to access immediately the assigned functions without using
the CURSOR CONTROL knob or changing screens. Note that keys can be
assigned several functions, and the specific key function is dependent upon the
Operation or function in process at the time.
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CURSOR CONTROL Knob (29)

The CURSOR CONTROL knob moves the cursor to select fields, screens, and
settings from the lists of choices; and to select or change numeric field values.
Turning the knob clockwise moves the cursor to the right and down; turning it
counterclockwise moves the cursor to the left and up. Pressing the knob once
activates (selects) the function or terminates a data entry.

VOLUME Control Knob (30)
The volume control adjusts the speaker output sound level for monitoring the
selected input of the AF Analyzer.

SQUEL CH Control Knab (31)

The squelch control ordinarily adjusts the squelch level in demodulating AM, FM,
or SSB signals. However, during execution of the Test Software in cellular
telephone testing, the squelch function is set to afixed level. Thus, the squelch
control is not effective during cellular telephone testing.

Parallel Port Connector (On Rear Panel) (32)

The parallel port connector is used as an interface to printers that require aparall €l
port for printing screen images or test results.

AC/DC Switch (On Rear Panel) (33)

The ac/dc switch is used to select the Test Set’s power soce type. Thesource
type must be selected with the Test Set's power turned off.

Chassis Ground Connector (On Rear Panel) (34)

The chassis ground connector is used for a safety ground connection when dc
power is supplied to the Test Set. This connector can be used as a general chassis
ground point.
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Tests Subsystem

The Tests Subsystem consists of a group of associated Test Set displaysthat are
used to create, edit, and run automated test procedures.

A test procedure consists ot groups ot Operations (tor instance: Page, or TX RF
Power Output Test) that are performed on groups of channels (for instance: 355,
790, and 991) using specific parameters (for instance: SAT tone = 5970, or SID =
19) and specific pass/fail limits specifications (for instance: TX power at level 2).
The Operations in a procedure perform specific setup, control, or test actions.

The Operations described in this user’s guide are supplied on the Test Sof
OTP card. These Operations are run on an HP 8920B, Option 800, RF
Communications Test Set.

The Tests Subsystem thus forms an easy-to-use test environment that can
to automate a group of @mtions, with easy set up and customization of the
Operation sequence. The subsystem features are as follows:

Test suites.
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Easy addition of Operations to a suite.

Easy deletion of Operations from a suite.

Easy customization of parameter values for each Operation in a suite.

Easy customization of global pass/fail limits specification values.

Large number of parameters and specifications available in the library.
Easy grouping of parameters and pass/fail limits according to the Operation.

Easy access to relevant parameters and specifications for an Operation from the setup
screen.

Easy customization of global parameters.
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NOTE: In the left-hand column in the fields sections of the screen descriptions, the following con-
ditions apply:

e The first term (one word or more) shown (such as “Cnfg” in the item “Cnfg [External
Devices] Field” is classed as the field title. It is always displayed and is highlighted
when the field is selected. (See the third item below for exceptions.)

« Items shown in brackets (such as “[External Devices]” in the “Cnfg [External Devices]
Field”) are classed as explanatory words. These words are shown with the field name
on the display, but are not highlighted when the field is selected.

e Items shown in braces (such as in “{List Number}” in the “{List Number} Field”) are
classed as undisplayed field titles. These titles are not shown on the display. However,
the field is highlighted when selected.
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Default TESTS (Main Menu) Screen

Before loading a procedure from the Test Software OTP card, the TESTS (Main
Menu) screen will be as shown in figure 9. For detailed information on the fields
of this screen, refer to the HP 8920B RF Communications Test Set User’'s Guide

TESTS (Main Menul

WRun Test
Hlontinue |
LOAD TEST PROCEOURE:
felect Procedure Location:d MHele |
Select Procedure Filenomed Librarys Programi
Descrirtion: To §creen

CUSTOMIZE TEST PROCEDURE: SET UP TEST SET:

PA] Exccution Cond
R E:ternol Devices DECODER

Y] Frinter Setur RAOIO IHT
WEE 1BASIC Cntrl

&L Channel Information
g0 Test Porometers

FEEN Order of Tests
Pozs/Fail Limits

gl SovesOelete Procedure
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Figure9 Default TESTS (Main Menu) Screen

Most of the fieldsin the HP 11807E Test Software TESTS (Main Menu) screen
described in the following sections are the same as those found in the Default
TESTS (Main Menu) screen shown above (and used with other software). The
differences occur in the lower left-hand section of the screen. Four fields that
access other screens (Freq Channel Information; Parm Test Parameters; Segn
Order of Tests; and Spec Pass/Fail Limits) are replaced by three different fields
(Setup Chan, Seq, Parm, Spec; Parms Default Parameters; and Specs Pass/Fail
Limits). In addition, the screen accessed by the Setup Chan, Seq, Parm, Spec, in
turn, accesses another screen. Thus, the four screens accessed from the default
TESTS (Main Menu) screen are replaced by four other screens that are accessed
essentially from the HP 11807E Test Software TESTS (Main Menu) screen and
perform somewhat similar functions.

The screens that are used with software other than the HP 11807E, Option 014
Test Software are described in the HP 8920B RF Communications Test Set User’s
Guide.
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HP 11807E TESTS (Main M enu) Screen

When you access the Tests Subsystem by pressing the TESTS key, inserting the
HP 11807E Test Software OTP card, and selecting a procedure from the

Choi ces: fidld, the Tests Subsystem displaysthis TESTS (Main Menu) screen
for the HP 11807E, Option 014 Test Software (see figure 10 on page 46). This
screen then becomes the active default screen as long as a procedure filename is
selected. If a procedure filename is not selected, the original system default
TESTS (Main Menu) screen remains the default (see figure 9 on page 43).

Thefollowing paragraphs describe the various fields of this screen.

Cnf g [Ext er nal Devi ces] Field
Selecting thisfield displaysthe TESTS (External Devices) screen.

Cont i nue Field
Selecting thisfield or pressing k2 restarts a paused test.

Descri ption: Field

Selecting thisfield displays a description of the file selected inthe Sel ect
Procedure Fil enane: field. The description is updated as aresult of updating
the Sel ect Procedure Fil ename: field.

Exec [Execution Cond] Field

Selecting thisfield displaysthe TESTS (Execution Conditions) screen.

Hel p Field

Selecting thisfield (or pressing k4) displays the help screen that contains
assistance information in the TESTS (Set Up) screen.

| BASI C[I BASI C Cntrl ] Field

Selecting thisfield displaysthe TESTS (IBASIC Controller) screen.

Li brary: Field

Selecting thisfield displaysthe library information of the file chosen in the
Sel ect Procedure Fil ename: field.

Parms [Def ault Paramet ers] Field

Selecting thisfield displaysthe TESTS (Default Parameters) screen, which
displays all of the parameters available in the parameters library.
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Print [Printer Setup]Fied
Selecting thisfield displaysthe TESTS (Printer Setup) screen.

Proc [Save/ Del ete Procedure] Fied
Selecting thisfield displaysthe TESTS (Save/Del ete Procedure) screen.

Program Field

Selecting thisfield displays program information for the file chosen in the
Sel ect Procedure Fil enanme: field. The program information is updated
automatically.

Run Test Field

Selecting thisfield or pressing k1 loads and runs the procedure chosen in the
Sel ect Procedure Fil ename: field.

Sel ect Procedure Fil enane: Field

Selecting thisfield allows you to specify the procedure that you wish to load from
or save to the location chosen inthe Sel ect Procedure Locati on: field.
Selecting thisfield displays the Choi ces: field in the lower right-hand corner of
the display. The choices displayed are the procedures already availablein the
selected location. If you are saving a new procedure, you may enter the new name
from thelist of characters available.
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Sel ect Procedure Location: Field

Selecting thisfield allows you to select the location from which you wish to load a
procedure, or the location to which you wish to save a procedure. Selecting this
field displays the Choi ces: field in the lower right-hand corner of the display.
The choices available are; Car d, ROM, RAM, and Di sk.

Setup [Chan, Seq, Parm Spec] Field

Selecting thisfield displaysthe TESTS (Set Up) screen, which functions as the
operational control for the Test Software.

Specs [Pass/Fail Limts]Fied

Selecting thisfield displaysthe TESTS (Pass/Fail Limits) screen, which displays
all of the pass/fail limits specificationsin thelibrary.
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TESTS (Main Menul

AMPS/NAMPS/DAMPS/DCCH

Hlontinue |
Revisioni B.01.00
LOAD TEST PROCEDURE:
Select Frocedure Location: MHele |
Select Procedure Filenomed Librarys Programi
PARANTR DCCHO14 Card
Descrirtion: To Screen

Perforns parametric tests including RFy audio and
coll processings  Audio connections are reauired.

CUSTOMIZE TEST PROCEDURE: SET UP TEST SET:

Execution Cond EHCODER
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Y] Frinter Setur RAOIO IHT
IBASIC Cntrl

[AChany Sear Parms Spec E eC

SavesDelete Procedure

Figure 10 Test Software TESTS (Main Menu) Screen
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TESTS (Set Up) Screen

NOTE:

Access this screen by selecting the Set up Chan, Seq, Parm Spec field of
the TESTS (Main Menu) screen.

This screen functions as the control facility for the Test Software. (Basically, this
screen combines the Order of Testsand Channel Information screensfrom the test
environment of earlier software, and adds the capability to loop on a group of
tests, or Operations, plus some extra usability features.)

This screen introduces the new term “test suite,” sometimes “suite”, to the test environ-
ment. A test suite is a set of Operations performed over a range or list of channels. (Note
that horizontal dashed lines separate test suites in the display.)

The following paragraphs describe the various fields of this screen. Two versions
of the screen are shown in figure 11 on page 50 and figure 12 on page 51.
Hel p Field

Selecting thisfield (or pressing k4) displays the help screen that contains
assistance information in the TESTS (Set Up) screen.
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| nsert and Del et e Fields

Selecting the | nsert field (or pressing k1) performs an insert function when the
cursor is located in the operations field, in the channel field (in lists), or in any of
the number fields. For instance, if you wish to set up a new test suite, moving the
cursor to the Sui t e Number field and performing an insert function adds a test
suite. The suite added is a duplicate of the one currently in the Sui t e Nunber
field. If the cursor is located inthe Li st Number field, performing an insert
function adds a duplicate channel in thelist. If the cursor islocated in the

Oper ati on Nunber field, performing an insert function adds a duplicate of the
Operation currently in the active field.

Selecting théel et e field (or pressing k2) performs the opposite action to that of the
Insert key.

{List Number} Field

Thisisthe small field to the left of thefirst list number in the Range/ Li st : field
(seefigure 12 on page 51). It represents the Operation list number.

Selecting this field and turning the CURSOR CONTROL knob scrollsthrough the
CHANNELS inthelist field. Thisallows for adding or deleting channels
anywherein thelist.
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Mai n Menu Field

Selecting thisfield (or pressing k5) switches the display to the TESTS (Main
Menu) screen.

Oper at i ons Field

Selecting thisfield displays a menu that contains all of the Operations in the
library. Once you have located the desired Operation, selecting that field will
insert that Operation into the test suite.

{Operation Number} Field

Thisisthe small field to the left of the description of the first Operation in the
Range/ Li st : fiedldwhenLi st isselected (seefigure 12 on page 51). It displays
the Operation number in the suite.

Selecting thisfield and turning the CURSOR CONTROL knab scrolls through the
Operationsin the test suite. This allows for adding or deleting Operations, or
changing to different Operations, anywhere in the suite.

Print Al Field
Selecting thisfield (or pressing k3) printsall of the information inthe TESTS (Set
Up) screen, including any data scrolled off the screen.

Range/ Li st : Field
Thisis atoggle field that allows you to select either arange or alist of channels.

Selecting Range displays the start, stop, and St ep fields (see figure 11 on page
50).

Selecting Li st displaysascroll box and alist field (see figure 12 on page 51).

Set Par anet ers Field

Selecting this field switches the display to the TESTS (Set Parameters) screen. In
this screen, you may select from Operations in the suite only, and you may set
parameters S0 that those parameters are uniquely defined for the Operation in that
suite. If you wish to use default parameters, pressing k1 switchesthe display to the
TESTS (Default Parameters) screen.

Set Pass/Fail Limts Fied

Selecting thisfield switches to the TESTS (Pass/Fail Limits) screen. This screen
displays the specification limits associated with the Operation indicated in the
TESTS (Set Up) screen. These limits are considered to be defaults.
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{Start} Field

Thisis afive-digit field located to the left of To when Range isselected inthe
Range/ Li st : togglefield (seefigure 11 on page 50). It represents the start
channdl for arange. (Five digits allow for afour-digit channel number and an
optional letter U.M.L. for NAMPS or H for PCS.)

Selecting thisfield allows you to enter the start channel number.

Step Field

Thisis afour-digit field located below the start and stop fields when Range is
selected in the Range/ Li st : togglefield. It represents theincrement or step in
therange. Thisis an integer entry field.

Selecting thisfield allows you to enter the step value.

{Stop} Field

Thisis afive-digit field located to the right of To when Range is selected in the
Range/ Li st : toggle field (seefigure 11 on page 50). It represents the stop
channel for arange. (Five digits allow for a four-digit channel number and an
optional letter U.M.L. for NAMPS or H for PCS.)

Selecting thisfield allows you to enter the stop channel humber.

{Suite Number} Field

Thisisthe small field to the left of the Range/ Li st : toggle field (see figure 11
on page 50 and figure 12 on page 51). It displays the number of the test suite.

Selecting thisfield and turning the CURSOR CONTROL knob scrolls the test
suite information up or down in the display.

The default TESTS (Set Up) screen is shown in figure 11 on page 50.
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Figure1l

TESTS (Set Up)

Set Parameters

CHAMMEL &

Set Pass Fail Linitsg Winzert |
OPERATIONS Bclcte |
--------------------------------- ElFrint All

--------------------------------- - EETE

THA Freauency Error
THA SAT Frea Error & Deviaoti|s|{MSYIGEN

THA RF Power Dutrut

TESTS (Set Up) Screen Showing Range of Channels.

The example shown in the default TESTS (Set Up) screen above illustrates a
typical 1S-136 TDMA test scenario. Selecting Mai n Menu from this screen, then
selecting Run Test inthat menu would perform the scenario asfollows:

334
001

400

700

100
200
300
400

CP Registration on ACCH

TXA Frequency Error

TXA SAT Freq Error & Deviation
TXA Frequency Error

TXA SAT Freq Error & Deviation

TXA Freq Error

TXA SAT Freq Error & Deviation
TXA RF Power Output

TXA RF Power Output

TXA RF Power Output

TXA RF Power Output

Thetest suite shown in figure 11 shows arange of channels highlighted. If alist of
channelsisincluded in a selected suite, the active fields change to accommodate
thisfact. The screen shown in figure 12 on page 51 illustrates a suite that shows a
list of channels highlighted.
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TESTE (%et Url
Set Poss/Foil Linits WMinzert |

CHANMELS OPERATIONS Hlclete

Set Paraneters

ElFrint ALl
Mielo

Jifoin feny

1y 400, 700 TaA Freauency Error
THA SAT Frea Error & Deviation
100 Ta 400 THA RF Power Output
Ster 100
Figure 12 TEST S (Set Up) Screen Showing List of Channels
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TESTS (Specific Parameters) Screen

Access this screen by selecting the Set  Par anet er s field in the TESTS (Set
Up) menu. It is not accessible by any other means.

This screen allows you to define specific parameter settings for the Operationsin
atest suite. These new parameter settings then become the defaults for that test
suite. If you do not wish to customize the parameter values for an Operation in a
test suite, you may use the Def Par s field to set the parameters globally for all
Operations in the suite. The screen also servesto provide default settings for
specific parameters.

If, after you have completed changes to atest suite, you wish to change the
parametersin another suite, you must return to the TESTS (Set Up) menu to select
that suite, then return to this menu.

Thefollowing paragraphs describe the various fields of this screen (see figure 13
on page 54, figure 14 on page 54, figure 15 on page55, figure 16 on page 55, and
figure 17 on page 56).

Apply Def Field

Selecting thisfield (or pressing k2) resets the parameter settings for the selected
Operation to the default settings specified in the defaults menu.

Def Parms Field

Selecting thisfield (or pressing k1) switches the display to the TESTS (Default
Parameters) screen. Thisallowsyou to edit the default parameters.

Hel p Field

Selecting thisfield (or pressing k4) displays the help screen that contains
assistance information in the TESTS (Specific Parameters) screen.

{Operation List} Field

Thisisthefield at thetop left of the display (see figure 13 on page 54). It identifies
the Operation for which the parameter value can be set. The Operation indicated
in thisfield is associated with the test suite identified in the TESTS (Set Up)
screen.

Selecting thisfield displays a menu that contains all of the Operationsin the suite.
This alows you to create your own set of parameter values for any Operation in
the suite. Changing an Operation in this field updates the screen to display the
relevant parameters for the selected Operation.
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{Parameter Number} Field

Thisisthe field at the middle | eft of the display (see figure 13 on page 54). It
identifies the parameter number.

Selecting this field and turning the CURSOR CONTROL knob scrolls through the
parameters for the Operation.

Print All Field

Selecting thisfield (or pressing k3) prints the suite number and the Operation,
with its associated parameters and values. (The Operation numbers for a suite
must be identified to distinguish between parameter values in suites that use an
Operation multiple times.)

Set up Field

Selecting thisfield (or pressing k5) switches the display to the TESTS (Set Up)
screen.

{Value} Field

Thisisthe field at the middle |eft of the display, just to the right of and slightly
below the Parameter Number field (see figure 13 on page 54, figure 14 on page 54,
figure 15 on page 55, figure 16 on page 55, and figure 17 on page 56). Thisfieldisa
variable type, and changes according to the kind of value. For instance, if the
valueisatoggle, the field is represented as atoggle; if the value isa numeric
guantity, it is represented as such. It can be any of the four following types,
dependent upon the specific parameter: Choices (seefigure 14 on page54 ), Toggle
(see figure 15 on page 55), Numerical Entry (Float) (see figure 16 on page 55), or
Integer (see figure 17 on page 56). The definitions are self-explanatory.
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Selecting the available field allows you to set the appropriate value.
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Figure 13 TEST S (Specific Parameters) Screen
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Figure 14 TEST S (Specific Parameter s) Screen Showing Choices
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Figure 17
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Porameters used in testd

CF Resistration on RCCH

W0cf Porng

Yolue

Oezcrirtion

Units

[ | Systen Identification [5I0) number

ElFrint ALl

el |

TEST S (Specific Parameter s) Screen Showing | nteger

56



Chapter 2, Product Description
Tests Subsystem

TESTS (Default Parameters) Screen

Access this screen by selecting the Par ms Def aul t Par anet er s field in the
TESTS (Main Menu) screen.

This screen displays all of the parameters available in the library, grouped by
Operation. Selecting the Operation from the menu updates the screen to display
all of the relevant parameters for that Operation. Any of the Operations in the
library may be selected.

Defaults may be changed to create atailored set of defaultsthat apply to all of the
parameters specific to an Operation. Defaults are used as initial settings for al
Operations. If a parameter in an Operation is changed using the TESTS (Specific
Parameters) screen, that parameter val ue is used as the default when the Operation
isused in atest suite.

Thefollowing paragraphs describe the various fields of this screen (see figure 18
on page 59, figure 19 on page 59, figur e 20 on page 60, figure 21 on page 60, and
figure 22 on page 61).

Hel p Field

Selecting this field (or pressing k4) displays the help screen that contains assistance
information in the TESTS (Default Parameters) screen.
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{Operation} Field

Thisisthe field near the top of the display (seefigure 18 on page 59). It identifies the
Operation for which the parameter values can be set.

Selecting this field and turning the CURSOR CONTROL knob scrolls through a menu
that contains all of the Operationsin the library. Selecting an Operation in the menu
updates the screen to display the relevant parameters for that Operation.

{Parameter Number} Field

Thisisthe small field at the |eft side near the middle of the display (seefigure 18 on page
59). It identifies the parameter number.

Selecting this field and turning the CURSOR CONTROL knob scrolls through the
parameters for the Operation.

Print Tst Field

Selecting this field (or pressing k3) prints all of the default parameters for the selected
Operation.
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NOTE:

Reset All Field

Selecting thisfield (or pressing k2) applies the parameter value in the currently
selected Operation to all occurrences of the parameter in any Operation in the
TESTS (Set Up) screen. For instance, if Page is selected and parameter threeis
changed from Y esto No, and parameter three is used in several Operations, then
parameter three will be changed to No in each of those Operations. This change
can be verified by switching to the TESTS (Specific Parameters) screen for any
suite that uses a Page Operation and verifying that the value has been updated.
Selecting thisfield also results in a user prompt to verify that the changeis
desired.

The differences between the Reset All and Reset One functions are somewhat subtle. Read
these two descriptions very carefully, especially the underlined words.

Reset One Field

Selecting thisfield (or pressing k1) applies the parameter value in the currently
selected Operation to each occurrence of the parameter in each occurrence of the
selected Operation inthe TESTS (Set Up) screen. For instance, if Pageis selected
and parameter three is changed from Y es to No, then parameter three will be
changed to No for every Page Operation in the TESTS (Set Up) menu. This
change can be verified by switching to the TESTS (Specific Parameters) screen
for any suite that uses a Page Operation and verifying that the value has been
updated. Selecting thisfield also results in auser prompt to verify that the change
is desired.

Set up Field
Selecting this field (or pressing k5) switches the display to the TESTS (Set Up) screen.

{Value} Field

Thisisthe field at the middle |eft of the display, just to the right of and slightly
below the Parameter Number field (seefigure 18 on page 59, figure 19 on page 59,
figure 20 on page 60, figure 21 on page 60, and figure 22 on page 61). Thisfieldisa
variable type, and changes according to the kind of value. For instance, if the
valueisatoggle, the field is represented as atoggle; if the value isa numeric
guantity, it is represented as such. It can be any of the four following types,
dependent upon the specific parameter: Choices (seefigure 19 on page 59), Toggle
(see figure 20 on page 60), Numerical Entry (Float) (see figure 21 on page 60), or
Integer (see figure 22 on page 61). The definitions are self-explanatory.

Selecting the available field allows you to set the appropriate value.
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————— TESTS (Defoult Parameters)
Defaults are arrlied to all tests unless chanaed
in the TESTS (Specific Parameters) screen.
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Figure 19 TESTS (Default Parameter s) Screen Showing Choices
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TESTS (Defoult Parameters)

Defaults are arrlied to all tests unless chanaed
in the TESTE (Specific Parameters) screen.
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Figure 20 TEST S (Default Parameter s) Screen Showing Toggle
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————— TESTS (Defoult Parameters)
Defaults are arrlied to all tests unless chanaed
in the TESTE (Specific Parameters) screen.
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TESTS (Set Up PasyFail Limits) Screen

Access this screen by selecting the Specs Pass/ Fail Limtsfiedldinthe TESTS
(Main Menu) screen.

This screen displays all of the Operation pass/fail limits specifications available in the
library, grouped by Operation. Selecting the Operation from the menu updates the screen
to display all of the relevant pass/fail limits specifications for the Operation. Any of the
Operationsin the library may be selected.

Defaults may be changed to create atailored set of pass/fail limits specifications that apply
to al of the Operations.

The following paragraphs describe the various fiel ds of this screen (seefigure 23 on page
63).

Check Field

Selecting thisfield allows you to select whether the Operation will verify only the
upper, only the lower, both, or none of the specified limits. Selecting both upper
and lower limits increases test time, but might be required for some Operations.
Hel p Field

Selecting this field (or pressing k4) displays the help screen that contains assistance
information in the TESTS (Set Up Pass/Fail Limits) screen.

Lower Linmt Field

Selecting thisfield allows you to set the lower limit to be compared with the
measured result. If the measured result is below this limit, the test fails.
{Operation} Field

Thisisthe field near the top of the display (seefigure 23 on page 63). It identifies the
Operation for which the parameter values can be set.

Selecting this field and turning the CURSOR CONTROL knob scrolls through a menu
that contains all of the Operationsin the library. Selecting an Operation in the menu
updates the screen to display the relevant pass/fail limits specifications for that Operation.

Print Al Field

Selecting thisfield (or pressing k3) prints all of the pass/fail limits specifications for all of
the Operationsidentified in the TESTS (Set Up) screen. The printout will indicate the
Operation name and its associated pass/fail limits.
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Print Tst Field

Selecting thisfield prints the pass/fail limits specifications for the current
Operation only. The printout is similar to the display.

Set up Field

Selecting this field (or pressing k5) switches the display to the TESTS (Set Up) screen.

{Specification Number} Field

Thisisthe small field at the left side near the middle of the display (see figure 23
on page 63). It represents the pass/fail limits specification number.

Selecting thisfield and turning the CURSOR CONTROL knab scrolls through the
pass/fail limits specifications for the Operation.
Upper Limt Field

Selecting thisfield allows you to set the upper limit to be compared with the
measured result. If the measured result is above this limit, the test fails.
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Figure 23 TESTS (Set Up Pasg/Fail Limits) Screen
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Introduction

Introduction

NOTE:

This chapter provides detailed information on loading, running, and customizing
test procedures.

The HP 11807E, Option 014, AMPS/NAMPS/DAMPS/DCCH Mobile Test
Software operates under control of various test suites, Operations, parameters, and
pass/fail limits specifications. These are defined in two ways. In thefirst, the Test
Software includes factory default settings that you may use without change. In the
second, you may customize the settings to your specific requirements.

The Test Set includes also two methods for accessing on-line help. In thefirst, in
each of the screensin the test environment, pressing the k4 (Hel p) key accesses
specific information about procedures to set up and use the current screen. In the
second, pressing the SHIFT key, then the TX key accesses the master help file,
which includes an aphabetical listing of help topics about the Test Set.

Special presentations of text 1n this manual are as shown In " Conventions' on page
4,
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Connecting Equipment

Various cables and adaptors are required to connect the Test Set to the cellular
telephone and to other equipment. Interconnections are shown in figure 25 on page
72. Cable descriptions and part numbers are listed in table 2 on page 73 and table 3
on page 74.

CAUTION: The Test Set can be damaged by transient RF power, excessive continuous RF power, high
voltage, and electrostatic discharge from cables and other sources.

Observe proper grounding techniques and exercise care in connecting and
applying power to the Test Set and ancillary equipment.
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O @\ @ ©o©
RFYN/OUT AUDIO OUT
Antenna

@, DO 0@

For more information, o 0 Transmit Receive
;;eecghe d?scrlpttr:or:s | Cellular | Audio Audio
or Operations tha Telephone

test at extreme | P I, GND GND
voltage settings. L | — 4

HP-1B DC Power
Supply (Optional)

Figure 25 Equipment Connections
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Céllular Telephoneto Test System Connections

Table 2 lists the equipment required for connecting the cellular telephone to the

Chapter 3, Using the Software
Connecting Equipment

Test System.
Table?2 Cablesand Connectors
Refer- I Quantity
ence # Description Purpose Needed Part Number
1 BNC(f) to Type Adapt BNC cableto RF 1 HP 1250-0780
N(m) adapter IN/OUT
2 BNC(f) to TNC(m) Adapt BNC cable to 1 HP 1250-2441 for
adapter or antenna out TNC only or
BNC(f) to mini- Tessco part #74720
UHF(m) adapter,
depending on cellular
telephone
3 BNC(m) to BNC(m) | Antennaand audio 3 HP 10503A
cable,
1.2 meters (4 feet)
4 HP-IB Interface Test system HP-IB to 1 HP 10833A
cable, power supply HP-1B
1 meter (3.3 feet)

73
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Test System to Printer Connections

Table 3 lists cables available from Hewlett-Packard for connection to Hewl ett-
Packard printers.

Table3 Hewlett-Packard Printer Cables
HP Model
Description Purpose Quantity Number or
Part Number
HP-IB (IEEE 488) Cable, Test Set to HP-IB Printer 1 10833A
1 meter (3.3 feet)
HP-IB (IEEE 488) Cable, Test Set to HP-IB Printer 1 10833B
2 meters (6.6 feet)
Parallel (IEEE 1284) Printer Test Set to Parallel 1 C2950A
Cable, (Centronics) Printer
2 meters (6.6 feet)
Parallel (IEEE 1284) Printer Test Set to Parallel 1 C2951A
Cable, (Centronics) Printer
3 meters (9.9 feet)
Serial Printer Cable, Test Set to Serial Printer 1 08921-61038
4-pin RJF11 (male) to (with 9-pin connector)
9-pin DB-9 (female),
2 meters (6.6 feet)
Serial Printer Cable, Test Set to Serial Printer 1 08921-61039
4-pin RJF11 (male) to (with 25-pin connector)
25-pin DB-25 (mae),
3 meters (9.9 feet)
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Audio Connections
Audio connections are used for only the following Operations:
TXA Audio Distortion
TXA Audio Freguency Response
TXA Hum and Noise
TXA Modulation Deviation Limiting on Analog V oice Channel
TXA Modulation Deviation Limiting on Narrow Analog V oice Channel
RXA Audio Distortion
RXA Audio Frequency Response
RXA Expandor
RXA Hum and Noise
RXA Sensitivity (SINAD)
RXA Sensitivity (SINAD), Narrow Analog V oice Channel
RXA Sensitivity versus Channd (Plotted)

The method of the audio connections is dependent on the cellular telephone being
tested. Consult the telephone manufamtsrdocumentatn for the corect
method. Some manufacturers provide a method for audio siggaldut; others
require that the audio lines to the cellular telephone be tapped or an acoustic
coupler be used on the handset.
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Calibrating Cable Loss

Calibrating Cable L oss

NOTE:

Inaccuracies can occur in your RF measurements because of cable losses and
impedance mismatches. Thus, the following two steps are required for accurate
testing.

1. Measure or calculate lossesto arrive at a calibration factor for RF cables, connectors,
and adapters using standard techniques and methods.

2. Include this calibration factor in the Cable L oss parameter in the GEN Modify
Execution Parameters Operation (see" GEN M odify Execution Parameters" on page
114).

The Test Software includes a default calibration factor. If you do not provide specific
information, the tests will be run using the default factor.

76



Testing Overview

NOTE:

Chapter 3, Using the Software
Testing Overview

The overall testing processis shown in figure 26 on page 79 and described in the
following paragraphs.

Before beginning testing, you must have loaded the Test Sottware, as described In
chapter 1," Getting Started," on page 19, and compl eted the equipment connections
(see " Connecting Equipment” on page 71).

Pressing the TESTS key displaysthe TESTS (Main Menu) screen. From the
TESTS (Main Menu) screen, you must select a procedure from the Choi ces:
field (to access the TESTS Subsystem), and then you may select one of the
following three options:

Begin testing:

If the factory default settings are acceptable for your application, you may simply start
testing using those defaults.

If the Test Software has already been customized and saved to an SRAM card, you may
start testing using the custom procedures.
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Testing Overview

Customize the Test Softwar e

Inthe CUSTOM ZE TEST PROCEDURE: list, select the TESTS Subsystem
processes by which you wish to change the procedure. For detailed information on
the TESTS Subsystem, see chapter 2, " Product Description” .

If you wish to specify a new list of Operations, or change the current list of Operations,
or change the sequence of the Operations, seleSethep Chan, Seq, Parm
Spec field to display the TESTS (Set Up) screen.

If you wish to change specific parameters, selecBdteup Chan, Seq, Parm
Spec field, then select th8et Par anet er s field in the TESTS (Set Up) screen to
display the TESTS (Specific Parameters) screen.

If you wish to specify a new range or list of channels to test, or change the current list,
select theset up Chan, Seq, Parm Spec field to display the TESTS (Set Up)
screen, then thBange orLi st field in that screen.

If you wish to change the test environment and conditions, seleathes
Def aul t Paramet ers field to display the TESTS (Default Parameters) screen.

If you wish to change the pass/fail limits specifications for specific measurements,
select theSpecs Pass/ Fai |l Limits field to display the TESTS (Pass/Fail
Limits) screen.

If you wish to save any or all of the above customized changes to an SRAM card, or
delete any from the card, select #reoc Save/ Del et e Procedur e field to
display the TESTS (Save/Delete Procedure) screen.

Set up the Test Set for printing results:

If you wish to print test results or certain screens, sele@rthat Pri nter Setup
field in the TESTS (Main Menu) screen.

If you wish to select when and where test results are to be displayed, seectthe
Executi on Cond andPrint Printer Setup fields, as appropriate, in the
TESTS (Main Menu) screen.
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To Run Tests

Connect Cables Load Software

DE ©®°°®©@0

Customize Testing

e N
Select a test
procedure TESTS (Set Up) Screen

See page 81 See page 47

v

TESTS (Specific
Parameters) Screen

See page 52
Yes
Customize? P

S C
TESTS (Default 2
s o Parameters) Screen Q@
No .
See page 57 =
Run Tests g:
A TESTS (Pass/Fail Limits) =
Sy Screen o

See page 62

. J
Figure 26 Testing Overview
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Before Running Tests

Select a procedure from the HP 11807E, Option 014, Test Software OTP card. The Test
Software is shipped with the following preprogrammed procedures:

CP_ACCH -- Contains call processing tests using an analog control channel.
CP_DCCH -- Contains call processing tests using a digital control channel.

CP_NAMP -- Contains call processing tests using Narrow Analog V oice Channels and
Wide Analog Voice Channels.

FUNCTNL -- Contains RF and parametric tests. No audio functions are required.

PARAMTIR -- Contains parametric tests including RF, audio, and call processing.
Audio connections are required.

STARTED -- Contains five tests used in chapter 1, " Getting Started" .

Before you begin testing, you should have made the appropriate hardware connections.
See " Connecting Equipment" on page 71.
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Selecting a Test Procedure

To load the test procedure (see figure 27 on page 82), you must first select the
location from which to load (ordinarily, it will be Car d). Then, you must select a
procedure filename. The OTP card that contains your Test Software also contains
several pre-programmed procedures. Finally, you must start the procedure.

NOTE: The Test Software code Is not loaded Iinto the Test Set's memory until you press
the k1 Run Test) key. It will then take approximately 15 seconds to load the
code.

You may remove the Test Software OTP card after the software code is loaded
into the Test Set's memory. The procedure and code will remain in memory after
a power-down/power-up cycle unless it is manually deleted or a new procedure is
loaded.

When the procedure begins to run, the Operations are executed in the order of
entry into the procedure.

You may press the CANCEL key at any time to pause the current procedure, then
press the k2dont i nue) key to resume it.
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step 2.

Read the information below, then begin at

Position the cursor at
Select Procedure Location: and select it.

A . Ifyou need help locating area of screen
where step is performed, see Figure 5.

B . Use cursor control knob on front panel to
position cursor and make selections.

Position Select

7 \@Q

Position
(V
) ~\
< LOAD TEST PROCEDURE:
Select Procedure Location:d

| ,
/ Select Procedure Filename!
I

Select

&

e Position the cursor at Card and select it.

Position the cursor at

Select

&

Select Procedure Filename: and select it.
Position Choices: Position
( Pcard (
) :\\ / ROM ) j\\
Eank LOAD TEST PROCEDOLRE:
1=

Select Procedure Locotion:

Select }
- Select Procedure Filenome:
®i] b 4

Position the cursor at Choices: and select
the desired procedure.

Position the cursor at Run Test and

select it. The software is now loading.
Position Choices: Position
( ( L Run Test
A A cP_AccH & AN ’ e T— Follow the screen
b CP_DCCH = HLontlnue prompts. When
I(Z:SKII\CI?',\I\TII_: testing is complete,
Select Select test results will be
. PARAMTR g +[EFENI | displayed on the
(< § (< § screen.

Figure 27

Selecting a Test Procedure
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Using Common Processes

This section includes descriptions of the more commonly useful processes
available for using the Test Software. These descriptions are selected for inclusion
here because you will probably use most in your everyday applications. Other
processes that are not used very often are described in chapter 6, " Reference" on
page 309.. The descriptions are presented in al phabetical order as follows.

e Exiting a Procedure

e Pausing, Stopping, or Continuing a Procedure
e Printing

e Setting Test Execution Conditions

e Using Procedures

« Verifying and Editing Parameters

« Verifying and Editing Pass/Fail Limits Specifications
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Exiting a Procedure

Toexit aprocedure, either:

Press the CANCEL key to pause the procedure.

NOTE: At this point, the procedure is stopped. Y ou may elect to restart the procedure (see
" Pausing, Stopping, or Continuing a Procedure" on page 85), but be aware that
subsequent testing might be unpredictable.

or,

Press the SHIFT key, then the CANCEL key, to stop the procedure. This performs an
IBASIC RESET function.
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Pausing, Stopping, or Continuing a Procedure

To pause a procedure;
Press the CANCEL key or
Pressthek2 (St op Test ) key.

NOTE: At thispoint, the procedureis stopped. Y ou may elect to restart the procedure, but be aware
that subsequent testing might be unpredictable.

To stop aprocedure:

Press the SHIFT key, then the CANCEL key. (This performsan IBASIC RESET
function.) or

Pressthekl (St op Test) key twice.

NOTE: If you make changes to instrument settings while the procedure is paused, subsequent
testing might be unpredictable. Error messages might be displayed. See " Exiting a
Procedure" on page 84.

To continue a paused procedure:
1. Pressthe TESTSKkey (if the TESTS (Main Menu) screen is not being displayed).
2. Pressthek2 (Conti nue) key.

Thetest timeisdisplayed when the procedureis completed. Thistimeincludesthe
period during which the procedure is paused and the period during which it is
waiting for connection and inputs to be completed. If a procedure is run through
midnight, the test time will not display properly.
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Printing

Y ou may print any of the following:

Test results

TESTS screens

e TESTS (Set Up)

e TESTS (Specific Parameters)
e TESTS (Default Parameters)
e TESTS (Pass/Fail Limits)

There are six basic steps to the printing process. For more detailed information on
each of these steps, see” Printing," in chapter 6, on page 333.

To print test results or screens:

1

Verify that your printer is supported by the Test See( Supported Printers,” in
chapter 6, on page 333).

Determine if your printer requires serial, parallel, or HP-1B connection (see the printer
documentation).

Connect the printer to the appropriate port on the Tess&setPrinting," in chapter
6, on page 333).

Configure the Test Set for your printer and its interfaee"(Configuring the T est Set
for Printing," in chapter 6, on page 336).

Direct the Test Set as to what to priggg" Printing," in chapter 6, on page 333.

Select the desired value in the Print Opt’s parameter for controlling pris¢gegGEN
M odify Execution Parameters," in chapter 4, on page 114.)
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Setting Test Execution Conditions

Test execution conditions define where and when test results output occurs. In
some situations, you may wish to change the way the Test Software operates
when a test result is obtained. Test execution conditions allow you to do this and
are accessed from the TESTS (Main Menu) screen. Test execution conditions are
not retained after a power-down and power-up cycle.

1. Pressthe TESTS key. The TESTS (Main Menu) will appear.

2. Movethecursor totheExec Executi on Cond fieldinthe SET UP TEST SET:
list and select it to switch to the TESTS (Execution Conditions) screen.

3. Change the settings in the screen as required.

Thefieldsin the TESTS (Execution Conditions) screen in which you may change
conditions are described in the following paragraphs:

Qut put Results To: Field
You may select either Crt or Printer. ThedefaultisCrt.

Y ou may specify wheretest results are to be placed. If you select Cr t , resultswill

be displayed on the Test Set's screen. If you s€ldatt er , test results will be
sent to the display and to a printer. You must connect and configure a printer if
you selecPri nt er . See" Printing" on page 86 andsee" Printing," in chapter 6, on
page 333.

Qut put Results For: Field
You may select eitheXl | orFai | ures. The default il | .

You may specify if you wish to display or print only the failed results. This wil
useful if you generally do not print test results, and wish to ensure that failu
results are displayed or printed.
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Qut put Headi ng: Field

You may use this field to enter a heading to be printed or displayed.

Select the field, then use the CURSOR CONTROL knob to select from the list of
characters in thehoi ces: field and enter the characters that you wish to appear
in the heading.

SelectDone when you have finished.
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[f Unit-Under-Test Fails: Field
Y ou may select either Cont i nue or St op. The default is Cont i nue.
If you select St op, and a pass/fail result isF, the program will stop.

Test Procedure Run Mode: Fied

Y ou may select either Cont i nuous or Si ngl e St ep. Thedefault is
Cont i nuous.

Y ou may command testing to pause at certain times. |f you set this mode to

Si ngl e St ep, the procedure will pause after a comparison is made between a
test determination and the expected result. For example, Operations will pause
after the procedure compares the results to a specification. Y ou may continue the
Operation from the paused state by pressing the k2 (Cont i nue) key.

Aut ostart Test Procedure on Power-Up: Field
Y ou may select either On or Of f . The defaultisOf f .

Y ou may set up the Test Set so that, if the procedure was previously loaded, the
procedure will be immediately executed when the Test Set is powered on.
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A procedure is a collection of Operations and an order of Operations, al
contained in afilethat customizesthe Test Softwareto a specific application. Y ou
may save the file on an SRAM card or an external disk drive.

When you save a procedure, it includes a list of Operations (each of which
includes channel and other communi cations information, parameters, and pass/fail
limits specifications), an order of Operations, plusalibrary that contains the
names of all Operations, parameters, and pass/fail limits specificationsthat are
resident in the Test Software. The library file is part of the Test Software and
cannot be modified. Thelibrary fileis saved automatically on the card or disk that
is being used to store the new procedure.

The procedures supplied with the Test Software are listed in the Choi ces: field
when you select the Sel ect Procedure Fil enane: field. Procedures are
displayed only if the Test Software OTP card isinserted.

Saving a Procedure

After you have set up the Test Software, you may save the procedureto an SRAM
card, external disk drive, or internal RAM.

The SRAM card, external disk drive, or RAM disk that you use must be initialized
before itsfirst use. See" Initializing an SRAM Card," in chapter 6, on page 330, or
see" I nitializing a Disk," in chapter 6, on page 324 or see" I nitialize RAM disk
Volume 0 asfollows:," in chapter 6, on page 342.
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NOTE:

Tosavea procedure

1

o o > w

Pressthe TESTS key. The TESTS (Main Menu) screen will appear.

If you intend to select any item other than Di sk in step 4, proceed to step 2 now.

If you intend to select Di sk in step 4, perform the following four sub-stepsto enter the
disk specification, then proceed to step 2.

a. Movethe cursortotheCnf g Ext ernal Devi ces fieldinthe CUSTOM ZE
TEST PROCEDURE: list and select it to switch to the TESTS (External Devices)
screen.

b. Movethecursortothe Ext ernal Di sk Specificati on field and select it.

c. From thelist of charactersin the Choi ces: field, enter the disk
specification. When the specification is compl ete, move the cursor to Done
and select it.

d. Pressthek5 (Mai n Menu) key to return to the TESTS (Main Menu) screen.

MovethecursortothePr oc Save/ Del et e Pr ocedur e fieldintheCUSTOM ZE
TEST PROCEDURE: list and select it to switch to the TESTS (Save/Del ete Procedure)
screen.

Movethe cursor tothe Sel ect Procedure Locati on: field and select it.
From the Choi ces: field, select the desired location.
Movethe cursor tothe Ent er Procedure Fil enanme: field and select it.

Fromthelist of charactersinthe Choi ces: field, enter afilename. Whenthefilename
is complete, move the cursor to Done and select it.

A procedure file name must be nine characters or less. Procedure file names that already
exist on the card will appear at the top of the list of characters.

10.

11.
12.

If you selected Car d, insert aninitialized SRAM card into the card slot on the Test
Set’s front-panel.

Verify that the card or other medium is not write-proteced." Memory Cards," in
chapter 6, on page 327.

Move the cursor to thEnt er Descri ption for New Procedure: field and
select it. From the list of characters in @leoi ces: field, enter comments. When the
comments are complete, move the cursdddoe and select it.

Move the cursor to ther ocedur e Li brary: field and selecEur r ent (the
default). The name of the Library is displayed in the TESTS (Main Menu) screen.

Move the cursor to ther oc field and select it.

Press the k1Save Proc) key. The procedure will be saved at the location that you
selected.
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Loading a Procedure

A procedure can be loaded from another storage medium into the Test Set's
battery-backed-up memory.

To load a procedure:

1. Pressthe TESTS key. The TESTS (Main Menu) screen will appear.

2. Movethecursor tothe Sel ect Procedure Locati on: field and select it.
. From the Choi ces: field, select the desired location.

3
4. Movethecursor tothe Sel ect Procedure Fil enane: field and select it.
5. Fromthe Choi ces: field, select the procedure that you wish to load.

6

Read the Descri pti on: field to ensurethat the procedure that you have chosenis
the one that you wish to load.
Deleting a Procedure

Procedures can be removed from an SRAM card, external disk drive, or RAM
disk at any time.

To delete a procedure:

1. Pressthe TESTS key. The TESTS (Main Menu) screen will appear.

2. Movethecursor tothe Sel ect Procedure Locati on: field and select it.
3. Fromthe Choi ces: field, select the desired location.

4. MovethecursortothePr oc Save/ Del et e Pr ocedur e fieldinthe CUSTOM ZE
TEST PROCEDURE: list and select it to switchtothe TESTS (Save/Delete Procedure)
screen.

5. Movethecursor totheEnt er Procedure Fil enane: field and select it.

6. Fromthe Choi ces: field, select the name of the procedure that you wish to delete.

7. Pressthek2 (Del Proc)key.

8

Pressthe Yeskey.

a1em110S ay) Buisn

Securing and Un-Securing a Procedure

After you have set up your Test Software with a test suite, channel informatfOf,
parameters, and pass/fail limits specifications, you might wish to secure it. This
will prevent viewing and changing those functions. You may select the items to
secure or un-secure. The IBASIC ROM program to perform this function is
included in the Test Set.
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NOTE:

Y ou may secure the procedures that are supplied with the Test Software. These
are shipped un-secured.

To secure a procedure:

1. Pressthe TESTS key. The TESTS (Main Menu) screen will appear.

2. Movethecursor tothe Sel ect Procedure Location: field and select it.

3. Fromthe Choi ces: field, select ROM

4. Movethecursor totheSel ect Procedure Fil enane: field and select it.

5. Fromthe Choi ces: fidd, select| B_UTI L.

6. Pressthekl (Run Test) key.

7. Select the location of the procedure that you wish to secure by pressing the k1 key for

SRAM card, or the k2 key for RAM.

RAM refersto the RAM disk memory in the Test Set. Before selecting RAM for the first
time, you must initialize the RAM as adisk. See" Initialize RAM disk Volume 0 as
follows:," in chapter 6, on page 342

8. Proceed with the displayed instructions. If you wish to secure only one of the items,
such as pass/fail limits specifications, thisis permissible.

9. When you are prompted to enter thepass numnber , enter any sequence of numerals
0 through 9 using the DATA keypad. Enter 9 digits or less. Record this number for
future use.
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To un-secure a procedure:

NOTE: To un-secure a procedure, you must know the pass nunber of that procedure.

Pressthe TESTS key. The TESTS (Main Menu) screen will appear.

Movethe cursor tothe Sel ect Procedure Locati on: field and select it.
From the Choi ces: field, select ROM

Movethe cursor tothe Sel ect Procedure Fil enane: field and select it.
From the Choi ces: field, select| B_UTI L.

Pressthekl (Run Test) key.

N o g~ 0w DN PR

Select the location of the procedure that you wish to un-secure by pressing the k1 key
for SRAM card or the k2 key for RAM.

©

Enter the name of the procedure that you wish to un-secure.
9. If the procedure has any item secured, you will be prompted for the pass nunber.
10. Proceed with the displayed instructions. Select the items that you wish to un-secure.

11. When you are prompted, enter thepass nunber using the DATA keypad. Pressthe
ENTER key when the entry is compl ete.
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Verifying and Editing Parameters

NOTE:

NOTE:

Parameters are values that you enter to optimize your use of the Test Software.
Many of the parameters are determined by examining your testing needs.

Default values are included in the Test Software. Some of these values have been
derived from standard methods of measurement and some are derived from
industry standard requirements. Each Operation includes applicable parameters. It
is not necessarily required that you change these parameters when you select an
Operation or change the Operations in your procedure. However, it might be
desirable to change one or more to reflect the desired testing regimen. A list of the
parameters used isincluded in each of the Operation descriptions in chapter 4,

" Operation Descriptions' on page 105..

Y ou must first select and load a Procedure to access the TESTS Subsystem. In the case of
verifying and editing parameters, the procedure that you select contains the default
parameters, grouped by Operation. Y ou may then select thePar ns Def aul t

Par anet er s fieldinthe CUSTOM ZE TEST PROCEDURE: listtoswitchtothe TESTS
(Default Parameters) screen and edit the default values.

Y ou should verify that parameters are set properly after you select the Operations
to be placed in your procedure.

A lock is provided in the Test Software to prevent uncontrolled access to the
parameters. See " Securing and Un-Securing a Procedure' on page 91.

Each parameter remains in battery-backed-up memory until you select a another
procedure to run. If you wish to prevent its loss when you select a new procedure,
you must saveit in aprocedure (See" Saving a Procedure” on page 89). If you wish
to print the parameterslist, see " Printing" on page 86.

To edit a parameter value:

The appropriate procedure filename must be selected before editing a parameter value. If
this has not been done already, perform the following steps:

1. Pressthe TESTS key. The TESTS (Main Menu) screen will appear.
2. Movethecursor totheSel ect Procedure Locati on: field and select it.

3. Fromthe Choi ces: field, select Car d for the location at which the procedure is
stored.

4. Movethecursor tothe Sel ect Procedure Fil enane: field and select it.
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If the appropriate procedure filename is already selected, edit the value as follows:

1. Movethecursortothe Par ns Def aul t Par amet er s field in the CUSTOM ZE
TEST PROCEDURE: list and select it to switch to the TESTS (Default Parameters)
screen.

Move the cursor to the Operation field and select it.

Rotate the CURSOR CONTROL knob to the desired Operation and select it.
Move the cursor to the Parameter Number field and select it.

Move the cursor to the Value field of the parameter to be changed and select it.
Enter the desired value using the DATA keypad, then press the ENTER key.

o g &~ w DN

« Use the backspace key to correct entries.
¢ Press the CANCEL key to cancel entries and retain the old value.

7. Press the kivai n Menu) key (or the TESTS key) to return to the TESTS (Main
Menu) screen.
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Verifying and Editing Pass/Fail Limits Specifications

NOTE:

Pass/fail limits are values that you enter to optimize your use of the Test Software.
Many of the pass/fail limits specifications are determined by examining your
testing needs.

Default values are available in the Test Software. Some of these values have been
derived from standard methods of measurement and some are derived from
industry standard requirements. Each Operation includes applicable pass/fail
limits specifications. It is not necessarily required that you change these pass/fail
limits specifications when you select an Operation or change the Operationsin
your procedure. However, it might be desirable to change one or more to reflect
the desired testing regimen. A list of the pass/fail limits specifications used is
included in each of the Operation descriptionsin chapter 4, " Operation
Descriptions' on page 105.

Y ou must first select and load a Procedure to access the TESTS Subsystem. Y ou may then
select the TESTS (Pass/Fail Limits) screen from the CUSTOM ZE TEST PROCEDURE:
list to see and edit the default values.

Y ou should verify that pass/fail limits specifications are set properly after you
select the Operations to be placed in your procedure.

A lock is provided to prevent uncontrolled access to the pass/fail limits
specifications. See " Securing and Un-Securing a Procedure" on page 91.

Each set of pass/fail limits specifications remains in battery-backed-up memory
until you select a new procedure to run. If you wish to prevent its|loss when you
select a another procedure, you must save it in a procedure (see " Saving a
Procedure" on page 89). If you wish to print the pass/fail limits specificationslist,
see" Printing," in chapter 6, on page 333.
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To edit apass/fail limits specifications value:
1. Pressthe TESTS key. The TESTS (Main Menu) screen will appear.
2. Movethecursor tothe Sel ect Procedure Locati on: field and select it.

3. Fromthe Choi ces: field, select among Car d, ROM RAM or Di sk for the location
at which the procedure is stored.

4. Movethecursor tothe Sel ect Procedure Fil enane: field and select it.
5. Fromthe Choi ces: field, select a procedure that you wish to load.

6. Movethe cursor tothe Specs Pass/ Fail Limnmts fieldinthe CUSTOM ZE
TEST PROCEDURE: list and select it to switch to the TEST (Pass/Fail Limits) screen.

7. Move the cursor to the Operation field and select it.
8. Rotate the CURSOR CONTROL knob to the desired Operation and select it.
9. Move the cursor to the Specification Number field and select it.

10. Movethecursor to the Valuefield of the pass/fail limits specification to be changed and
select it.

11. Movethe cursor tothe Lower Li mit ortheUpper Limt fieldand selectit.
12. Enter the desired value using the DATA keypad and press the ENTER key.

« Use the left-arrow key to backspace.

* Press the CANCEL key to cancel entries and retain the old value.
13. Move the cursor to théheck field and select it.

14. From theChoi ces: field, select the combination of upper and lower limits to be
checked.

15. Press the kB\Mai n Menu) key (or the TESTS key) to return to the TESTS (Main
Menu) screen.
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Customizing Testing

NOTE:

Because of the diversity of individual testing requirements, the Test Software has

been designed so that changes may be made easily from the Test Set’s front panel.
You may store these changes on an SRAM card for lateBeseUsing

Procedures' on page 89.

Because your requirements might change, the Test Software allows changes to
default settings whenever you wish. For example, you might decide to insert or
delete Operations, then later, after running the Operations, you might decide to
change the parameters or pass/fail limits specifications, or tiesedt channels.

Most testing customization is accomplished through the customization screens.
These screens are accessed from the main TESTS (Main Menu) screen as shown
in figure 28, " Customizing a Test Procedure," on page 99.

The following sections describe the various overall processes used in customizing
testing procedures for a particular application. These processes include:

¢ Specifying Channel Information

e Specifying the Order of Operations

e Specifying Parameters

« Specifying Pass/Fail Limits

External devices, printer setup, and IBASIC will not be described in this section on
customizing the Test Software.

e External devices and printer setup are used in setting up printers and external disk
drives, and are described"ibata Collection and Retrieval" in chapter 6, on page
313 and" Printing" in chapter 6, on page 333.

¢ IBASIC is used in writing your own programs and is not described in this manual. If
you wish to write IBASIC programs, you will find the following manuals useful:

« HP Instrument Basic User’'s Handbook, Version 2.0,
HP part number E2083-90005.

e HP 8920B Programming Manual,
HP part number 08920-90222
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TESTS (Main Menul

AMPS/NAMPS/DAMPS/DCCH |

Hlontinue |
Revisioni B.01.00
LOAD TEST PROCEOURE:
Select Frocedure Location: MHele |
Card
Select Procedure Filenomed Librarys Programi
STHRTED DCCHO14 Card
Descrirtion: To Screen

Perforns several tests using different zuite
setups for illustration purroses.

CUSTOMIZE TEST PROCEDURE: SET UP TEST SET:

DECODER
RAOIO INT

SquesOelete Procedure

Figure 28 Customizing a Test Procedure
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Specifying Channel I nformation

Specify each new channel inthe Range/ Li st fiedldinthe TESTS (Set Up) screen
asfollows:

* Enter the cellular channel number.

¢ For narrow analog voice channels (NAMPS only), specify lower, middle, or upper
channel by appending an “L", “M”, or “U” after the channel number. Example: For
narrow lower analog voice channel 156 enter 156L in the channel information screen.

NOTE: Customized channel information may be saved only as parts of procedures.

For information on saving customized channel information, see" Using
Procedures' on page 89.
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Specifying the Order of Operations

Y ou may define the order of Operationsto include all, some, or just one of the
Operations available. When the first Operation is finished, the next will run. The
sequence will remain in the Test Set's battery backed-up memory until another
sequence is loaded or set up. For information on saving a customized Operation
sequencesee " Using Procedures' on page 89.

Defining the order of Operations is accomplished by inserting or deleting items
from the list of Oprations that comes with the Test Software package. See
chapter 4," Operation Descriptions," on page 105 for descriptions of the Operations
included in the Test Software.

Specify the order by adding, deleting, and/or inserting operations in the TESTS
(Set Up) screen.
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Specifying Test Parameters

NOTE:

The Test Software uses parameters to opti mize the test environment and
conditionsfor an application. Typical requirementsfor each parameter are derived
from applicable standards, and the Test Software includes appropriate default
settings. However, some parameters will require modification after examination
of specific test requirements. Review the defaults and change those only as
necessary to accomplish your testing regimen.

For detailed information on the parameters in any specific Test Software
Operation, see the “Parameters Used” section of the description of that Operation
in chapter 4, " Operation Descriptions' on page 105..

Customized test parameters may be saved only as parts of procedures.

For information on saving customized test parametex$Using Procedures' on
page 89.

To verify and edit parameterse " Verifying and Editing Parameters' on page 94.
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Specifying Pass/Fail Limits

Pass/fail limits specifications define the values with which a measurement result
is compared to determine if the cellular telephone meets its specified standards.
Typical specifications for each limit are derived from applicable standards, and
the Test Software comes with appropriate default settings. However, some pass/
fail limits specifications will require modification after examination of specific
test requirements. Review the defaults and change those only as necessary to
accomplish your testing regimen.

For detailed information on the pass/fail limits specificationsin any specific Test
Software Operation, see the “Pass/Fail Limits Used” section of the description of
that Operation imhapter 4, " Operation Descriptions' on page 105..

NOTE: Customized pass/fail limits specifications may be saved only as parts of procedures.

For information on saving customized pass/fail limits specifications, see " Using
Procedures' on page 89.

To verify and edit pass/fail limits specifications, see " Verifying and Editing Pass/Fail
Limits Specifications' on page 96.
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Chapter 4, Operation Descriptions

Introduction

I ntroduction

This chapter presents a description of each Operation available in the Test
Software. Some of these Operations accomplish preliminary or set-up processes
that are necessary for testing; the others perform actual tests.

Thefirst few capital lettersin thetitle of each Operation indicate the class of the
Operation. The classes are:

GEN = Generdl

CP = Call Processing

TXA = Transmitter, Analog
RXA = Receiver, Analog
TXD = Transmitter, Digita
RXD = Receiver, Digital
MISC = Miscellaneous

Each Operation is described in relatively complete detail, and each includes any
appropriate parameter descriptions and pass/fail limits specifications.

Parameters

Parameters are values that you enter to optimize the test environment or
conditionsfor using the Test Software. Many of the parameters are determined by
examining your test needs. Other parameters are determined by performing
measurements to calibrate items in your system. Default values are set into the
software. Some of these values are derived from standard methods of testing and
some are derived from applicable cellular telephone test standards.

Parameters remain in battery-backed-up memory until overwritten when you
select a different procedure to run. If you wish to prevent parameters from being
lost when a new procedure is selected, you must save those parametersin a
procedure. See " Using Procedures," in chapter 3, on page 89.

To print the parameters list, see" Printing," in chapter 6, on page 333.
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Pass/Fail Limits Specifications

Pass/fail limits specifications are values that you enter to set the pass or fail limits
for testing. Default values are available in the Test Software. Some of these values
are derived from standard methods of measurement and some are derived from
applicable cellular telephone test standards. However, your pass/fail limits
specifications should be set according to the standards to which you wish to test
your cellular telephone.

Pass/fail limits specifications remain in the Test System battery-backed-up
memory until overwritten whey select a different procedureto run. If you wish to
prevent the specifications from being lost when a new procedure is selected, you
must save those in a procedure. See " Using Procedures,” in chapter 3, on page 89.

To print the pass/fail limits specifications list, see" Printing," in chapter 3, on page
86, and in chapter 6, " Reference," on page 309.
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Testing Strategy

Testing strategy consists of several components. These are described in the
following paragraphs.

Explicit and Implicit Call Processing

In call processing Operations (such as handoffs, pages, and releases), a transfer-

type function is included. This function is called a “handoff” and is afeafrom

one channel to another. A handoff may be explicitly or implicitly specified in a
test procedure. The difference between explicit and implicit call processing is
explained using the following description of a handoff from an analog channel to
a digital channel.

When there is a change from an analog to a digital channel, and the change is
accomplished using a Handoff Operation, that Operation states the handoff
explicitly and includes arameters that alloyiou to set the parameters that control
the handoff (such as the time slot to be used on the digital traffic channel). For
purposes of description, it is called an “explicit” handoff. It offers full control over
the Operation parameters.

Example -- Assume that, for channel 100 in a test suite, the Operations are as
follows:

TXA Modulation Deviation Limiting on Analog V oice Channel
CP Handoff Analog Voice Channel to Digital Traffic Channel
TXD RF Power Output

In these three Operations, the second Operation performs explicitly a handoff
from the first (on an analog channel) to the third (on a digital chanretpBe
the Handoff Operation is used, the parameters contained in tesation are
adjustable and may be set to desired values.

However, when there is a change from one channel to another, and the change is
accomplished automatically, with no Handoff Operation explicitly specified, a
handoff nonetheless takes place. For purposes of description, this is called an
“implicit” handoff. It offers less control because it uses default parameters.
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Example -- Assume that, for channel 100 in atest suite, the Operations are as
follows:

TXA Modulation Deviation Limiting on Analog Voice Channel
TXD RF Power Output

In these two Operations, the first (on an analog channel) is followed directly by
the second (on adigital channel). Thus, a handoff from an analog voice channel to
adigital traffic channel is required between these two Operations, and is
performed automatically by the Test Software. It is called an implicit handoff, and
is the equivalent of the CP Handoff Analog Voice Channel to Digital Traffic
Channel Operation but, because it is not really stated, default values are used for
the parameters in the Operation and are thus not adjustable.
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Verifying Functionality

NOTE:

Running the Call Processing Operations first will verify the functionality of the
cellular telephone. Then, running other Operations will find parametric problems
such as distorted audio.

Thefollowing is a suggested testing strategy.

1. Make connections as described in chapter 3, " Using the Software," on page 69.

2. Insert the Test Software OTP card into the Test Set'’s front panel slath&ser 1,
" Getting Started," on page 19; chapter 2, " Product Description," on page 29; and
chapter 3," Using the Software," on page 69.

3. Load the procedure that you wish to run from the OTP card.

4. Run the procedure. A Registration Operation or one of the Origination Operations
should be the first Operation in your test procedure sequence because these Operations
obtain the mobile identification number (MIN) of the cellular telephone.

In step 4 above, if the cellular telephone number or the MIN is known, that information may
be loaded in the Phone Number (0=Use # from Reg/Orig) parameter.
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Célular Telephone Number or Mobile I dentification Number

The Test System requires a telephone number or a mobile identification number
(MIN) to page the cellular telephone. Once atelephone number or MIN is
obtained from the telephone, it isretained by the Test Set until a new telephone
number or MIN is obtained. Therefore, the Registration or Origination Operation
must be performed only once on each tel ephone. Subsequent test procedures need
not start with a Registration or Origination Operation.

If the first Operation in atest procedure sequenceis not a Registration or
Origination type, and the MIN from the cellular tel ephone has not been previoudy
obtained by the Test System, the Test System will prompt you for the cellular
telephone number. The Test System will then create the MIN from the telephone
number (see also the description for the Phone Number (0=Use # from Reg/Orig)
parameter in the description of any of the Page Operations).

It is often advisable to run analog Call Processing Operationsto verify that the
cellular telephoneis functional. Dependent upon the testing strategy, it might also
be advisable to run digital Call Processing Operations. Do this as follows:

a. Fromthe TESTS (Main Menu) screen, switch to the TESTS (Set Up) screen.

b. Edit the test sequence so asto include the Operations listed in table 4 on page 112 in
the order presented.
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Testing Strategy

Table4

Operationsin Sequence

Operation Name

Purpose

CP Registration

To verify that the cellular telephone is
functioning (only RF and dc power
connections are required) and return th
telephone number, serial number, and
power class

U

ar

CP Page To simulate an analog call to the cellu
telephone
CP Release To release the cellular telephone

CP Origination

To simulate an analog call from the
cellular telephone

c. Establish whether the cellular telephone uses A control channels (channels 313 to 333),
B control channels (channels 334 to 354) or both A and B control channels.

d. Check and update the Analog Control Channel parameter that isrequired by the cellular
telephone (see " Verifying and Editing Parameters' on page 94 and " Specifying

Test Parameters' on page 102).

e. Verify that the cellular telephone is connected.

f. Pressthe TESTS key to switch to the TESTS (Main Menu) screen and then press the
k1 (Run Test) key. Testsrun in the sequence entered earlier. Asthe results are
reported on the Test Set’s screen, you will be able to better isolate and determine the
cause of any problems. To save this group of Call Processing Operations as a test
procedure see" Saving a Procedure,”" in chapter 3, on page 89. You might also wish
to add the Digital Call Processing Operations to this procedure.
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Miscellaneous | tems

Add transmitter and receiver tests to your test procedure through the TESTS (Set
Up) screen. Y ou may savethe test procedure, see" Saving a Procedure,” in chapter
3, on page 89. Note that some of these tests require audio connections. In doing so,
take care to make the appropriate audio connections specific to the requirements
of your cellular telephone.

Also, you might wish to add the Operations listed in table 5 to your test procedure.

Table5 Additional Operations
Operation Name Purpose
TXA RF Power Output To verify analog transmitter operation
TXA Audio Distortion To verify transmitter audio connection
RXA RF Sensitivity To verify analog receiver and receiver
audio connection
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GEN M odify Execution Parameters

Parameters Used

This Operation is used to modify a parameter that affects general functioning of a
test procedure. It may beincluded in atest suite merely to set the parameter values
that affect the manner in which the Test System operates when running the Test
Software. It does not perform any tests, make any measurements, or compare any
readings to limit specifications.

The parameters used in the GEN Modify Execution Parameters Operation are:
Connection Port [RF In/Out, Dup/Ant]
Cable Loss[0-120] dB
Units for Power Measurement [W, dBW, or dBm]
Print Opt's [MV, P/F, MV & PF, MV & Limits & P/F, or Limits & P/F]

These parameters are described in the following paragraphs.

Connection Port [RF In/Out, Dup/Ant]

This parameter allows you to specify the Test System RF ports to be used for
cellular telephone tests.

Two selections are provided in a one-of-many format: RF | n/ Qut , and Dup/ Ant .
Selecting RF | n/ Qut causesthe RF IN/OUT port to be used for both forward and
reverse channels. Selecting Dup/ Ant causes the DUPLEX OUT port to be used
for the forward channel and the ANT IN port to be used for the reverse channel.

Use of the DUPLEX OUT and ANT IN ports allows the RF link between the Test
System and the cellular telephone to be established via antennas instead of coaxial
cable. In either case, the Cable Loss parameter should be used to compensate for
the path loss.

114



CAUTION:

NOTE:

Chapter 4, Operation Descriptions
GEN Modify Execution Parameters

For typical bench testing, you will use the RF In/Out connector. For over-the-air
testing, you might wish to use the DUPLEX OUT and ANT IN ports.

If the ANT IN connector is used, do not exceed the maximum input power of
200 milliwatts.

If the RF link isaccomplished viaantennas, it should be doneinside ashielded environment
to avoid interference with local cellular telephone service.

Cable Loss[0-120] dB

This parameter allows you to specify the amount of lossfor any external cables or
pads (attenuators) connected to the Test System. It may be used also to
compensate for path loss when the RF link between the cellular tel ephone and the
Test System is accomplished via antennas. This compensation is provided in
power measurements and in signal generator level settingsin the Test System.

Thevalueisentered as areal number, in dB, in the range 0 through 120.

Example -- If the cable loss between the cellular tel ephone antenna and the Test
System RF IN/OUT is 4.0 dB, enter 4.0.
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Unitsfor Power M easurement [W, dBW, or dBm]

This parameter allows you to specify the measurement units to be used in cellular
telephone transmitter testing. It affectsthe pass/fail limits specifications for Level
0 through Level 7 inthe" TXA RF Power Output" on page 205 and the " TXA RF
Power Output vs Channel (Plotted)" on page 209 and for Level 0 through Level 10
inthe" TXD RF Power Output" on page 264, and the “ " TXD RF Power Output vs
Channel (Plotted)" on page 269.

Three selections are provided in a one-of-many format: W dBW and dBm
Selecting Wcauses the Test System to use the watt as the unit of measurement;
selecting dBWcauses the Test System to use decibels relative to 1 watt; and
selecting dBmcauses the Test System to use decibelsrelative to 1 milliwatt.

Example -- If you wish to use watts as the unit of measurement, select W

Print Opt's [MV, P/F, MV & PF, MV & Limits & P/F, or Limits & P/F]

This parameter controls the appearance of the printout if an external printer is
being used.

Five selections are provided in a one-of-many format. These are:

MW (Measured Value) causes only the measured value of the selected test to be printed.

P/ F (Pasg/Fail) causesapass or fail indication to be printed. This denotes only that the
value is within the established limits (Pass) or isnot (Fail). It does not print either the
value or the limits.

MW & P/ F (Measured Value and Pass/Fail) causes both the measured value and the
pass/fail indication to be printed.

MW & Limts & P/F (Measured Vaue and Limits and Pass/Fail) causes the
measured value, the pass/fail limits specifications, and the pass/fail indication to be
printed.

Limts & P/F (Limitsand Passy/Fail) causes the pass/fail limits specifications and
the pass/fail indication to be printed.

Example -- If you wish to print out only the measured value, select W.

Pass/Fail Limits Used

No pass/fail limits specifications are used in the GEN Modify Execution
Parameters Operation.
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GEN Modify External Power Supply Parameters

Parameters Used

NOTE:

This Operation sets system set-up type parameters that require the use of an
external programmable power supply. These parameters affect tests that use
supply voltages other than nominal.

The parameters used in the GEN Modify External Power Supply Parameters
Operation are:

Test at Extreme Supply Voltages[Yes, or Noj
Low Supply Voltage [0-20]

Nomina Supply Voltage [0-20]

High Supply Voltage [0-20]

These parameters are described in the following paragraphs.

The following described parameters are effective only if a programmable, external, HP-IB
power supply is connected and configured to operate with the Test System.

Test at Extreme Supply Voltages[Yes, or NOJ

This parameter allowsyou to specify whether testing will be performed at extreme
supply voltages for any test in which testing at those voltagesis possible.

Two selections are provided in atoggle format: Yes, and No. Selecting Yes
causes the measurements to be performed at high and low supply voltage settings
in addition to measurements at the nominal supply voltage setting. Selecting No
causes measurement at only the nominal supply voltage setting.

L ow Supply Voltage [0-20]

This parameter allows you to specify the low voltage to be supplied by the
programmable power supply and used in the test as the low extreme voltage.

Thevalueisentered as areal number in the range 0 through 20.
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Nominal Supply Voltage [0-20]

This parameter allows you to specify the nominal voltage to be supplied by the
programmable power supply and used in the test as the nominal voltage.

Thevalueisentered as area number in the range 0 through 20.

High Supply Voltage [0-20]

This parameter allows you to specify the high voltage to be supplied by the
programmable power supply and used in the test as the high extreme voltage.

Thevalueisentered as areal number in the range 0 through 20.

Pass/Fail Limits Used

No pass/fail limits specifications are used in the GEN Modify External Power
Supply Parameters Operation.
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GEN Modify Analog Control Channel Parameters

Parameters Used

This Operation is used to modify the cellular telephone’s System Identification
(SID) number. It is recommended that you include thisr@jon at the beginning

of a test suite to identify the SID and control channel number. The channel
number associated with this test will be the control channel number. In the event
that the first Operation is a Registration type, this Operation is not required
because the Registration Operation will identify the control channel number. This
Operation does not perform any tests, make any measurements, @are@my
reading to limit specifications.

One parameter is used in the GEN Modify Analog Control Channel Parameters
Operation. Itis:

System Identification Number [0-32767]

This parameter is described in the following paragraphs.

System | dentification Number [0-32767]

This parameter allows you to specify the cellular telephone’s System
Identification (SID) number to be used in testing. The SID is stored as a 15-bit
binary number in the telephone’s permanent security and identification memory.

The value is entered as an integer in the range 0 through 32767.

Example -- If your cellular telephone’s SID number is 11111, enter 11111.

Pass/Fail Limits Used

No pass/fail limits specifications are used in the GEN Modify Analog Control
Channel Parameters Operation.
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Chapter 4, Operation Descriptions
GEN Modify Digital Control Channel Parameters

GEN Modify Digital Control Channel Parameters

Parameters Used

This Operation is used to modify the cellular telephone’s System ldentification
(SID) number and the digital control channel’s (DCCH) digital verification color
code (DVCQC). Itis recommended that you include thigi@pon at the beginning

of a test suite to identify the SID, DCCH DVCC, and control channel for the
cellular telephone. The channel number associated with this Operation will be
control channel number. In the event that the first Operation is a Registration type,
this Operation is not required because the Registration Operation will identify the
control channel number. This Operation does not perform any tests, make any
measurements, or compare any readings to limit specifications.

The parameters used in the GEN Modify Digital Control Channel Parameters
Operation are:

System Identification Number [0-32767]
DCCH DVCC [0-255]

These parameters are described in the following paragraphs.

System | dentification Number [0-32767]

This parameter allows you to specify the cellular telephone’s System
Identification (SID) number to be used in testing. The SID is stored as a 15-bit
binary number in the telephone permanent security and identification memory.

The value is entered as an integer in the range 0 through 32767.

Example -- If your cellular telephone’s SID number is 11111, enter 11111.

DCCH DVCC [0-255]

This parameter allows you to specify the Digital Verification Color Code (DVCC)
number to be transmitted to the cellular telephone on the digital control channel.

The value is entered as an integer in the range 0 through 255.

Example -- If you wish to use a DVCC of 101 during testing, enter 101.
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GEN Modify Digital Control Channel Parameters

Pass/Fail Limits Used

No pass/fail limits specifications are used in the GEN Modify Digital Control
Channel Parameters Operation.
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Chapter 4, Operation Descriptions
CP Registration on Analog Control Channel

CP Registration on Analog Control Channel

This Operation causes a cellul ar telephone to transmit registration data to the Test
System. The Test Systamads and decodes the cellular telephone’s Reverse
Control Channel (RECC) data and outputs the following registration information:

Cellular telephone number.

Serial number in both decimal and hexadecimal format.
Power class.

Transmission (continuous or discontinuous).

Bandwidth (20 MHz or 25 MHz).
The Operation functions as follows:

¢ The Test System transmits the Registration ID message repeatedly, with the value of
the REGID field set alternately to 0 and 500. This induces the cellular telephone to
register with the Test System.

e If an error occurs in this Operation, all testing is stopped.

A Registration on an analog channel, Registration on adigital channel, or
Origination Operation must be run at least once before any Call Processing
Operation may be run. If thisis not done, you will be prompted to enter the
cellular telephone number during testing. (Alternatively, you may enter the
cellular telephone number in a parameter.) After the Registration or Origination
Operation isrun, it need not be run again for the Test System to perform other
tests. The registration is remembered by the Test System unlessit is erased by
loading new test software, registering a different cellular telephone, or executing a
SCRATCH Ccommandin IBASIC.

In practical applications, there are three possibilities:

1. The test procedure performs a Registration or Origination Operation. This obtains the
telephone number from the cellular telephone.

2. If you know the cellular telephone number, you enter it into the Phone NawHdse
# from Reg/Orig) parameter.

3. Ifthe cellular telephone number is not obtained through either of the above actions, the
Test System will prompt the operator for it. The operator must then determine the
number and supply it in response to the prompt.
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CP Registration on Analog Control Channel

Parameters Used

No parameters are used in the CP Registration on Analog Control Channel
Operation.

Pass/Fail Limits Used

No pass/fail limits specifications are used in the CP Registration on Analog
Control Channel Operation.
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Chapter 4, Operation Descriptions
CP Registration on Digital Control Channel

CP Registration on Digital Control Channel

This Operation causes a cellul ar telephone to transmit registration data to the Test
System. The Test Systamads and decodes the cellular telephone’s Reverse
Digital Control Channel (RDCCH) data while the telephone is camped on a digital
control channel, and outputs the following registration information:

Cellular telephone number.

Serial number in both decimal and hexadecimal format.
Power class.

Transmission (continuous or discontinuous).

Bandwidth (20 MHz or 25 MHz).
The test works as follows:

¢ The Test System transmits the Registration ID message repeatedly, with the value of
the REGID field set alternately to 0 and 500. This induces the cellular telephone to
register with the Test System.

e If an error occurs in this Operation, all testing is stopped.

A Registration or Origination Operation must be run at least once before any Call
Processing tests may be run. If not, you will be prompted to enter the cellular
telephone number during testing. (Alternatively, you may enter the cellular
telephone number in a parameter.) After the Registration or Origination Operation
is run once, it need not be run again for the Test System to be able to perform
other tests. The registration is remembered unlessit is erased by loading new test
software, registering a different cellular telephone, or executing a SCRATCH C
command in IBASIC.

In practical applications, there are three possibilities:

1. The test procedure performs a Registration or Origination Operation. This obtains the
telephone number from the cellular telephone.

2. If you know the cellular telephone number, you enter it into the Phone Number (0=Use
# from Reg/Orig) parameter.

3. Ifthe cellular telephone number is not obtained through either of the above actions, the
Test System will prompt the operator for it. The operator must then determine the
number and supply it in response to the prompt.
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CP Registration on Digital Control Channel

Parameters Used

No parameters are used in the CP Registration on Digital Control Channel
Operation.

Pass/Fail Limits Used

No pass/fail limits specifications are used in the CP Registration on Digital
Control Channel Operation.
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Chapter 4, Operation Descriptions
CP Page from Analog Control Channel to Analog Voice Channel

CP Page from Analog Control Channel to Analog Voice Channd

This Operation simulates a call to the cellular telephone from the base station.

NOTE: For information on explicit and implicit call processing, see " Testing Strategy" on page
108.

Specifically, in this Operation, the Test System does the following:

1
2.
3.

Parameters Used

Performs a page to the cellular telephone
Performs 3 of 5 majority voting on the Reverse Control Message

Performs Bose-Chaudhuri-Hocquenghem (BCH) error detection and correction of the
Reverse Control Message

Sendsan Initial Voice Channel Designation order to the cellular telephone, directing it
to tuneto the anal og voice channel specifiedin the Channel s field of the TESTS (Set
Up) screen.

Sends an ALERT order to the cellular telephone by way of the forward voice channel
(FVO)

Makes a supervisory audio tone (SAT) measurement on the initial voice channel to
verify that the voice channel was obtained. The SAT measurement result is not
displayed in this Operation.

The parameters used in the CP Page from Analog Control Channel to Analog
Voice Channel Operation are:

Source for Phone Number [Use Prev, Ph # Below, Prompt]
Phone Number (0=Use # from Reg/Orig) [—2 to 9999999999]
SAT Tone [5970, 6000, or 6030] Hz

Analog Voice Channdl Power Level [0-7]

These parameters are described in the following paragraphs.
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CP Page from Analog Control Channel to Analog Voice Channel

Source for Phone Number [Use Prev, Ph # Below, Prompt]

This parameter allowsyou to specify the location from which the Test System will
obtain the cellular telephone number.

Three selections are provided in a one-of-many format: Use Prev, or Phone #
Bel ow, and Pr onpt . Selecting Use Pr ev causesthe Test System to usethe
mobile identification number (MIN) obtained in a prior Registration or
Origination Operation. If there was no prior Registration or Origination
Operation, the Test System will prompt you to enter the telephone number.
Selecting Phone # Bel ow causes the Test System to use the Phone Number
(0=Use # from Reg/Orig) parameter to obtain the cellular telephone number.
Selecting Pr onpt  causes the Test System to prompt you to enter the telephone
number.

Phone Number (0=Use # from Reg/Orig) [-2 to 9999999999]

This parameter allows you to specify the telephone number of the cellular
telephone being tested. It is ordinarily entered as a 10-digit real number in the
range 0 through 9999999999, but it is sometimes advantageous to use a negative
number.

Setting the phone number parameter to a negative number results in the Test
System using aMIN consisting of al zeroes. An all-zeroes MIN isinvalid
according to Interim Standard 54. However, some cellular telephones have an all-
zeroesMIN after manufacture or service. Thus, entering a negative number allows
the Test System to page such cellular telephones.

SAT Tone[5970, 6000, or 6030] Hz

This parameter allows you to specify the frequency of the supervisory audio tone
that will be used on all analog voice channels. A supervisory audio tone (SAT) is
an out-of -voice-band audio tone that is used for cell site identification.

Three selections are provided in a one-of-many format: 5970, 6000, and 6030
Hz.

One of the three tonesis added to the voice transmission of all callswithin an
individual cell. The cdlular telephone then detects the tone and modulates the
transmitted voice channdl carrier with a constant (relative) phase tonethat is
filtered or regenerated from the received tone to establish a closed |oop between
the cellular telephone and the cell site. Transmission of the SAT by a cellular
telephone is suspended during transmission of wideband data on the reverse voice
channel (RVC), but is not suspended when the signaling tone (ST) is sent.

Example -- If you wish to use 6000 Hz asthe SAT, select 6000.
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Chapter 4, Operation Descriptions
CP Page from Analog Control Channel to Analog Voice Channel

Analog Voice Channel Power Level [0-7]

This parameter allows you to specify the power level at which the cellular
telephone will transmit when it is paged to an anal og voice channel.

Thevalueis entered as an integer in the range 0 through 7.

Example -- If you wish to use power level 7, enter 7.

Pass/Fail Limits Used

No pass/fail limits specifications are used in the CP Page from Analog Control
Channel to Analog V oice Channel Operation.
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CP Page from Analog Control Channel to Narrow Analog Voice Channel

This Operation simulates a call to the cellular telephone from the base station.

NOTE: ThisisaNAMPS-only operation. The channelsmust indicate the offset desired, U (Upper),
M (Middle), or L (Lower).

NOTE: For information on explicit and implicit call processing, see " Testing Strategy" on page
108.

Specifically, in this Operation, the Test System does the following:
1. Performsa page to the cellular telephone

2. Performs 3 of 5 majority voting on the Reverse Control Message

3. Tests each section of the page response, hit by bit
4

. Sendsan Initial Voice Channel Designation order to the cellular telephone, directing it
to tune to the narrow anal og voice channel specified in the Channel s field of the
TESTS (Set Up) screen.

5. Sendsan ALERT order to the cellular telephone by way of the forward voice channel
(FVQO)

6. Checksthedigital supervisory audiotone (DSAT) ontheinitia voice channdl to verify
that the voice channel was obtained. The DSAT measurement result is not displayed on
this Operation.

Parameters Used

The parameters used in the CP Page from Analog Control Channel to Narrow
Analog Voice Channel Operation are:

Source for Phone Number [[Use Prev, Ph # Below, Prompt]]
Phone Number (0=Use # from Reg/Orig) [—2 to 9999999999]
DSAT Vector [0-6]

Narrow Analog Voice Channel Power Level [0-7]

These parameters are described in the following paragraphs.
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Chapter 4, Operation Descriptions
CP Page from Analog Control Channel to Narrow Analog Voice Channel

Source for Phone Number [Use Prev, Ph # Below, Prompt]

This parameter allows you to specify the location from which the Test System will
obtain the cellular telephone number.

Three selections are provided in a one-of-many format: Use Prev, or Phone #
Bel ow, and Pr onpt . Selecting Use Pr ev causesthe Test System to usethe
mobile identification number (MIN) obtained in a prior Registration or
Origination Operation. If there was no prior Registration or Origination
Operation, the Test System will prompt you to enter the telephone number.
Selecting Phone # Bel ow causes the Test System to use the Phone Number
(0=Use # from Reg/Orig) parameter to obtain the cellular telephone number.
Selecting Pr onpt  causes the Test System to prompt you to enter the telephone
number.

Phone Number (0=Use # from Reg/Orig) [-2 to 9999999999]

This parameter allows you to specify the telephone number of the cellular
telephone being tested. It is ordinarily entered as a 10-digit real number in the
range 0 through 9999999999, but it is sometimes advantageous to use a negative
number.

Setting the phone number parameter to a negative number results in the Test
System using aMIN consisting of al zeroes. An all-zeroes MIN isinvalid
according to Interim Standard 54. However, some cellular telephones have an all-
zeroesMIN after manufacture or service. Thus, entering a negative number allows
the Test System to page such cellular telephones.

130



Chapter 4, Operation Descriptions
CP Page from Analog Control Channel to Narrow Analog Voice Channel

DSAT Vector [0-6]

This parameter allows you to specify the Digital Supervisory Audio Tone (DSAT)
sequence to be used whenever the cellular telephone is operating on a narrow
voice channel.

Thevalueis entered as an integer in the range O through 6.
The seven valid sequences are;

0 =2556CB

1=255B2B

2=256A9B

3=25AD4D

4 =26AB2B

5=26B2AD

6 = 2969AB

Example -- If you wish to use the first sequence shown above, enter 0.

Narrow Analog Voice Channel Power Level [0-7]

This parameter allows you to specify the power level at which the cellular
telephone will transmit when it is paged to a narrow analog voice channel.

Thevalueisentered as an integer in the range O through 7.

Example -- If you wish to use power level 7, enter 7.

Pass/Fail Limits Used

No pass/fail limits specifications are used in the CP Page from Analog Control
Channel to Narrow Analog Voice Channel Operation.
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Chapter 4, Operation Descriptions
CP Page from Analog Control Channel to Digital Traffic Channel

CP Page from Analog Control Channel to Digital Traffic Channel

This Operation simulates a call to the cellular telephone from the base station.

NOTE: For information on explicit and implicit call processing, see " Testing Strategy" on page
108.

Specifically, in this Operation, the Test System does the following:

1
2.
3.

Parameters Used

Performs a page to the cellular telephone
Performs 3 of 5 majority voting on the Reverse Control Message

Performs Bose-Chaudhuri-Hocquenghem (BCH) error detection and correction of the
Reverse Control Message

Sends an Initial Traffic Channel Designation order to the cellular telephone, directing
it to tuneto thetraffic channel specifiedintheChannel s field of the TESTS (Set Up)
screen

Sends aphysical layer control FACCH message to the cellular telephone by the way of
the forward digital traffic channel (FDTC)

Sends an ALERT order to the cellular telephone by way of the FDTC

Sendsa Connect ACK message to the cellular tel ephone because the Test Systemis not
able to respond quickly enough to an RDTC connect message (call answer) from the
cellular telephone

Checksthedigital verification color code (DV CC) on theinitial traffic channel to verify
that the traffic channel was obtained.

The parameters used in the CP Page from Analog Control Channel to Digital
Traffic Channel Operation are:

Source for Phone Number [Use Prev, Ph # Below, Prompt]
Phone Number (0=Use # from Reg/Orig) [—2 to 9999999999]
Digital Traffic Channel DV CC [1-255]

Digita Traffic Channel Slot [1-3]

Digital Traffic Channel Power Level [0-10]

Cédlular Digital Traffic Channel Vocoder [V SELP/ACELP]

132



Chapter 4, Operation Descriptions
CP Page from Analog Control Channel to Digital Traffic Channel

These parameters are described in the following paragraphs.

Source for Phone Number [Use Prev, Ph # Below, Prompt]

This parameter allowsyou to specify the location from which the Test System will
obtain the cellular telephone number.

Three selections are provided in a one-of-many format: Use Prev, or Phone #
Bel ow, and Pr onpt . Selecting Use Pr ev causesthe Test System to usethe
mobile identification number (MIN) obtained in a prior Registration or
Origination Operation. If there was no prior Registration or Origination
Operation, the Test System will prompt you to enter the telephone number.
Selecting Phone # Bel ow causes the Test System to use the Phone Number
(0=Use # from Reg/Orig) parameter to obtain the cellular telephone number.
Selecting Pr onpt  causes the Test System to prompt you to enter the telephone
number.

Phone Number (0=Use # from Reg/Orig) [-2 to 9999999999]

This parameter allows you to specify the telephone number of the cellular
telephone being tested. It is ordinarily entered as a 10-digit real number in the
range 0 through 9999999999, but it is sometimes advantageous to use a negative
number.

Setting the phone number parameter to a negative number results in the Test
System using aMIN consisting of all zeroes. An all-zeroes MIN isinvalid
according to Interim Standard 54. However, some cellular telephones have an all-
zeroesMIN after manufacture or service. Thus, entering a negative number allows
the Test System to page such cellular telephones.

Digital Traffic Channel DVCC [1-255]

This parameter allows you to specify the Digital Verification Color Code (DVCC)
number to be transmitted to the cellular telephone on the digital traffic channel.

Thevalueis entered as an integer in the range 1 through 255.
Example -- If you wish to use aDV CC of 101 during testing, enter 101.

133

®)
°
®
=
®
=3
o
=]
O
®
%]
(2]
=
°
=4
o
]
2]




Chapter 4, Operation Descriptions
CP Page from Analog Control Channel to Digital Traffic Channel

Digital Traffic Channel Slot [1-3]

This parameter allows you to specify the times ot assignment number to be
transmitted to the cellular telephone.

Thevalueisentered as an integer in the range 1 through 3.

Example -- If you wish the cellular telephone to be active on timedots 2 and 4,
enter 2.

Digital Traffic Channel Power Level [0-10]

This parameter allows you to specify the power level at which the cellular
telephone will transmit when it is paged to adigital traffic channel.

Thevalueisentered as an integer in the range 0 through 10.

Example -- If you wish to use power level 10, enter 10.

Cédlular Digital Traffic Channel Vocoder [VSEL P/ACEL P]

This parameter allows you to specify the type of speech decoding used during
cellular digital traffic channel transmission. If the firmware revision in the
HP 8920B is B.05.00 or later, this parameter is used when performing tests on
|S-136 capable cellular telephones.

Example -- Two selections are provided in a one-of-many format: VSELP or
ACELP. Selecting VSELP causes the Test System to use Vector-Sum Excited
Linear Predictive coding (VSELP). Selecting ACELP causes the Test System to
use Algebraic Code Excited Linear Predictive coding (ACELP).

Pass/Fail Limits Used

No pass/fail limits specifications are used in the CP Page from Analog Control
Channel to Digital Traffic Channel Operation.
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CP Page from Digital Control Channel to Analog Voice Channel

NOTE:

This Operation simulates a call to the cdllular telephone from the base station on

the digital control channel specified by the Digital Control Channel Number
parameter. It then issues an ALERT order to the telephone. Y ou must press the
cellular telephone’s SEND key to respond. The test system then connects the
cellular telephone on the analog voice channel specified iBhtiaenel s field of
the TESTS (Set Up) screen.

For information on explicit and implicit call processing, see " Testing Strategy" on page
108.

135

®)
°
®
=
®
=3
o
=]
O
®
%]
(2]
=
°
=4
o
]
2]




Chapter 4, Operation Descriptions
CP Page from Digital Control Channel to Analog Voice Channel

Parameters Used

The parameters used in the CP Page from Digital Control Channel to Analog
Voice Channel Operation are:

Source for Phone Number [Use Prev, Ph # Below, Prompt]
Phone Number (0=Use # from Reg/Orig) [—2 to 9999999999]
SAT Tone [5970, 6000, or 6030] Hz

Analog Voice Channdl Power Level [0-7]

These parameters are described in the following paragraphs.
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Source for Phone Number [Use Prev, Ph # Below, Prompt]

This parameter allowsyou to specify the location from which the Test System will
obtain the cellular telephone number.

Three selections are provided in a one-of-many format: Use Prev, or Phone #
Bel ow, and Pr onpt . Selecting Use Pr ev causesthe Test System to usethe
mobile identification number (MIN) obtained in a prior Registration or
Origination Operation. If there was no prior Registration or Origination
Operation, the Test System will prompt you to enter the telephone number.
Selecting Phone # Bel ow causes the Test System to use the Phone Number
(0=Use # from Reg/Orig) parameter to obtain the cellular telephone number.
Selecting Pr onpt  causes the Test System to prompt you to enter the telephone
number.

Phone Number (0=Use # from Reg/Orig) [-2 to 9999999999]

This parameter allows you to specify the telephone number of the cellular
telephone being tested. It is ordinarily entered as a 10-digit real number in the
range 0 through 9999999999, but it is sometimes advantageous to use a negative
number.

Setting the phone number parameter to a negative number results in the Test
System using aMIN consisting of al zeroes. An all-zeroes MIN isinvalid
according to Interim Standard 54. However, some cellular telephones have an all-
zeroesMIN after manufacture or service. Thus, entering a negative number allows
the Test System to page such cellular telephones.

SAT Tone[5970, 6000, or 6030] Hz

This parameter allows you to specify the frequency of the supervisory audio tone
that will be used on all analog voice channels. A supervisory audio tone (SAT) is
an out-of -voice-band audio tone that is used for cell site identification.

Three selections are provided in a one-of-many format: 5970, 6000, and 6030
Hz.

One of the three tonesis added to the voice transmission of all callswithin an
individual cell. The cdlular telephone then detects the tone and modulates the
transmitted voice channdl carrier with a constant (relative) phase tonethat is
filtered or regenerated from the received tone to establish a closed |oop between
the cellular telephone and the cell site. Transmission of the SAT by a cellular
telephone is suspended during transmission of wideband data on the reverse voice
channel (RVC), but is not suspended when the signaling tone (ST) is sent.

Example -- If you wish to use 6000 Hz asthe SAT, select 6000.
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Chapter 4, Operation Descriptions
CP Page from Digital Control Channel to Analog Voice Channel

Analog Voice Channel Power Level [0-7]

This parameter allows you to specify the power level at which the cellular
telephone will transmit when it is paged to an anal og voice channel.

Thevalueis entered as an integer in the range 0 through 7.

Example -- If you wish to use power level 7, enter 7.

Pass/Fail Limits Used

No pass/fail limits specifications are used in the CP Page from Digital Control
Channel to Analog V oice Channel Operation.
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CP Page from Digital Control Channel to Digital Traffic Channel

NOTE:

This Operation simulates a call to the cdllular telephone from the base station on

the digital control channel specified by the Digital Control Channel Number
parameter. It then issues an ALERT order to the telephone. Y ou must press the
cellular telephone’s SEND key to respond. The test system then connects the
cellular telephone on the digitabffic channel specified in thehannel s field of
the TESTS (Set Up) screen.

For information on explicit and implicit call processing, see " Testing Strategy" on page
108.
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Chapter 4, Operation Descriptions
CP Page from Digital Control Channel to Digital Traffic Channel

Parameters Used

The parameters used in the CP Page from Digital Control Channel to Digital
Traffic Channel Operation are:

Source for Phone Number [Use Prev, Ph # Below, Prompt]
Phone Number (0=Use # from Reg/Orig) [—2 to 9999999999]
Digital Traffic Channel DV CC [1-255]

Digita Traffic Channel Slot [1-3]

Digital Traffic Channel Power Level [0-10]

Cédlular Digital Traffic Channel Vocoder [V SELP/ACELP]

These parameters are described in the following paragraphs.
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CP Page from Digital Control Channel to Digital Traffic Channel

Source for Phone Number [Use Prev, Ph # Below, Prompt]

This parameter allowsyou to specify the location from which the Test System will
obtain the cellular telephone number.

Three selections are provided in a one-of-many format: Use Prev, or Phone #
Bel ow, and Pr onpt . Selecting Use Pr ev causesthe Test System to usethe
mobile identification number (MIN) obtained in a prior Registration or
Origination Operation. If there was no prior Registration or Origination
Operation, the Test System will prompt you to enter the telephone number.
Selecting Phone # Bel ow causes the Test System to use the Phone Number
(0=Use # from Reg/Orig) parameter to obtain the cellular telephone number.
Selecting Pr onpt  causes the Test System to prompt you to enter the telephone
number.

Phone Number (0=Use # from Reg/Orig) [-2 to 9999999999]

This parameter allows you to specify the telephone number of the cellular
telephone being tested. It is ordinarily entered as a 10-digit real number in the
range 0 through 9999999999, but it is sometimes advantageous to use a negative
number.

Setting the phone number parameter to a negative number results in the Test
System using aMIN consisting of al zeroes. An all-zeroes MIN isinvalid
according to Interim Standard 54. However, some cellular telephones have an all-
zeroesMIN after manufacture or service. Thus, entering a negative number allows
the Test System to page such cellular telephones.

Digital Traffic Channel DVCC [1-255]

This parameter allows you to specify the Digital Verification Color Code (DVCC)
number to be transmitted to the cellular telephone on the digital traffic channel.

Thevalueis entered as an integer in the range 1 through 255.
Example -- If you wish to use aDV CC of 101 during testing, enter 101.

Digital Traffic Channel Slot [1-3]

This parameter allows you to specify the times ot assignment number to be
transmitted to the cellular telephone.

Thevalueisentered as an integer in the range 1 through 3.

Example -- If you wish the cellular telephone to be active on timedots 2 and 4,
enter 2.
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Chapter 4, Operation Descriptions
CP Page from Digital Control Channel to Digital Traffic Channel

Digital Traffic Channel Power Level [0-10]

This parameter allows you to specify the power level at which the cellular
telephone will transmit when it is paged to adigital traffic channel.

Thevalueisentered as an integer in the range 0 through 10.

Example -- If you wish to use power level 10, enter 10.

Cédlular Digital Traffic Channel Vocoder [VSEL P/ACEL P]

This parameter allows you to specify the type of speech decoding used during
cellular digital traffic channel transmission. If the firmware revision in the
HP 8920B is B.05.00 or later, this parameter is used when performing tests on
|S-136 capable cellular telephones.

Example -- Two selections are provided in a one-of-many format: VSELP or
ACELP. Selecting VSELP causes the Test System to use Vector-Sum Excited
Linear Predictive coding (VSELP). Selecting ACELP causes the Test System to
use Algebraic Code Excited Linear Predictive coding (ACELP).

Pass/Fail Limits Used

No pass/fail limits specifications are used in the CP Page from Digital Control
Channel to Digital Traffic Channel Operation.
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CP Origination from Analog Control Channel to Analog Voice Channel

Parameters Used

This Operation simulates acall from the cellular telephone to the base station (cell
site) by putting the cellular telephone in service and having the operator originate
acall from the handset.

Specifically, in this Operation, the Test System does the following:
1. Simulates acontrol channel.

2. Promptsyou to dia any telephone number (as many as 10 digits) after the cellular
telephone has service. (Serviceisindicated by the cellular telephone NO SERVICE
indicator extinguishing or the SERVICE indicator lighting.)

3. Performs 3 of 5 majority voting on the Reverse Control Message

4. Performs Bose-Chaudhuri-Hocgquenghem (BCH) error detection and correction of the
Reverse Control Message, Wideband data

5. Sendsan Initial Voice Channel Designation order to the cellular telephone directing it
to tune to the voice channel specified in the Channel s field of the TESTS (Set Up)
screen.

6. Makes a supervisory audio tone (SAT) measurement on the initial voice channel to
verify that the voice channel was obtained. The SAT measurement result is not
displayed in this Operation.

It is not necessary to register the cellular telephone with the Test System by
running a Registration Operation before running this Operation. This Operation
will read the cellular telephone’s Mobile Identification Number (MIN) and the
Test System will retain it for use in performing other tests.

The parameters used in the CP Origination from Analog Control Channel to
Analog Voice Channel Operation are:

SAT Tone [5970, 6000, or 6030] Hz
Analog Voice Channel Power Level [0-7]

These parameters are described in the following paragraphs.
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Chapter 4, Operation Descriptions
CP Origination from Analog Control Channel to Analog Voice Channel

SAT Tone[5970, 6000, or 6030] Hz

This parameter allows you to specify the frequency of the supervisory audio tone
that will be used on all analog voice channels. A supervisory audio tone (SAT) is
an out-of-voice-band audio tone that is used for cell site identification.

Three selections are provided in a one-of-many format: 5970, 6000, and 6030
Hz.

One of the three tonesis added to the voice transmission of all callswithin an
individual cell. The celular telephone then detects the tone and modul ates the
transmitted voice channel carrier with a constant (relative) phase tonethat is
filtered or regenerated from the received tone to establish a closed |oop between
the cellular telephone and the cell site. Transmission of the SAT by acellular
telephone is suspended during transmission of wideband data on the reverse voice
channel (RVC), but is not suspended when the signaling tone (ST) is sent.

Example -- If you wish to use 6000 Hz asthe SAT, select 6000.

Analog Voice Channel Power Level [0-7]

This parameter allows you to specify the power level at which the cellular
telephone will transmit when it is paged to an analog voice channel.

Thevalueis entered as an integer in the range 0 through 7.

Example -- If you wish to use power level 7, enter 7.

Pass/Fail Limits Used

No pass/fail limits specifications are used in the CP Origination from Analog
Control Channel to Analog Voice Channel Operation.
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CP Origination from Analog Control Channel to Narrow Analog Voice
Channel

NOTE: ThisisaNAMPS-only operation. The channel smust indicate the offset desired, U (Upper),
M (Middle), or L (Lower).

This Operation simulates acall from the cellular telephone to the base station (cell
site) by putting the cellular telephone in service and having the operator originate
acall from the handset.

Specifically, in this Operation, the Test System does the following:

1. Simulates a control channel.

2. Promptsyou to dia any telephone number (as many as 10 digits) after the cellular
telephone has service. (Serviceisindicated by the cellular telephone NO SERVICE
indicator extinguishing or the SERVICE indicator lighting.)

3. Performs 3 of 5 majority voting on the Reverse Control Message.

4. Performs Bose-Chaudhuri-Hocgenghem (BCH) error detection and correction of the
Reverse Control Message, Wideband data.

5. Sendsan Initial Voice Channel Designation order to the cellular telephone directing it
to tune to the voice channel specified in the Channel s field of the TESTS (Set Up)
screen.

6. Checksthedigital supervisory audio tone (DSAT) ontheinitia voice channdl to verify
that the voice channel was obtained.

It is not necessary to register the cellular telephone with the Test System by
running a Registration Operation before running this Operation. This Operation
will read the cellular telephone’s Mobile Identification Number (MIN) and the
Test System will retain it for use in performing other tests.

Parameters Used

The parameters used in the CP Origination from Analog Control Channel to
Narrow Analog Voice Channel Operation are:

DSAT Vector [0-6]

Narrow Analog Voice Channel Power Level [0-7]

These parameters are described in the following paragraphs.
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Chapter 4, Operation Descriptions
CP Origination from Analog Control Channel to Narrow Analog Voice Channel

DSAT Vector [0-6]

This parameter allows you to specify the Digital Supervisory Audio Tone (DSAT)
sequence to be used whenever the cellular telephone is operating on a narrow
voice channel.

Thevalueis entered as an integer in the range O through 6.
The seven valid sequences are;

0 =2556CB

1=255B2B

2=256A9B

3=25AD4D

4 =26AB2B

5=26B2AD

6 = 2969AB

Example -- If you wish to use the first sequence shown above, enter 0.

Narrow Analog Voice Channel Power Level [0-7]

This parameter allows you to specify the power level at which the cellular
telephone will transmit when it is paged to a narrow anal og voice channel.

Thevalueis entered as an integer in the range 0 through 7.

Example -- If you wish to use power level 7, enter 7.

Pass/Fail Limits Used

No pass/fail limits specifications are used in the CP Origination from Analog
Control Channdl to Narrow Analog V oice Channel Operation.
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CP Origination from Analog Control Channel to Digital Traffic Channel

Parameters Used

This Operation simulates a call from the cellular telephone to the base station by
putting the cellular telephone in service and originating a call from the handset.

Specifically, in this Operation, the Test System does the following:

1. Simulates a control channel.

2. Promptsyou to dia any telephone number (as many as 10 digits) after the cellular
telephone has service. (Serviceisindicated by the cellular telephone NO SERVICE
indicator extinguishing or the SERVICE indicator lighting.)

3. Performs 3 of 5 majority voting on the Reverse Control Message.

4. Performs Bose-Chaudhuri-Hocgquenghem (BCH) error detection and correction of the
Reverse Control Message, Wideband data.

5. Sendsan Initial Traffic Channel Designation order to the cellular telephone, directing
it to tuneto thetraffic channel specifiedintheChannel s field of the TESTS (Set Up)
screen

6. Checksthedigital verification color code (DV CC) ontheinitial traffic channel to verify
that the traffic channel was obtained.

It is not necessary to register the cellular telephone with the Test System by
running a Registration Operation before running this Operation. This Operation
will read the cellular telephone’s Mobile Identification Number (MIN) and the
Test System will retain it for use in performing other tests.

The parameters used in the CP Origination from Analog Control Channel to
Digital Traffic Channel Operain are:

Digital Traffic Channel DV CC [1-255]

Digital Traffic Channel Slot [1-3]

Digital Traffic Channel Power Level [0-10]

Cellular Digital Traffic Channel Vocoder [V SELP/ACELP]

These parameters are described in the following paragraphs.
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Chapter 4, Operation Descriptions
CP Origination from Analog Control Channel to Digital Traffic Channel

Digital Traffic Channel DVCC [1-255]

This parameter allows you to specify the Digital Verification Color Code (DVCC)
number to be transmitted to the cellular telephone on the digital traffic channel.

Thevalueis entered as an integer in therange 1 through 255.
Example -- If you wish to use aDV CC of 101 during testing, enter 101.

Digital Traffic Channel Slot [1-3]

This parameter allows you to specify the times ot assignment number to be
transmitted to the cellular telephone.

Thevalueisentered as an integer in the range 1 through 3.

Example -- If you wish the cellular telephone to be active on timedots 2 and 4,
enter 2.

Digital Traffic Channel Power Level [0-10]

This parameter allows you to specify the power level at which the cellular
telephone will transmit when it is paged to adigital traffic channel.

Thevalueisentered as an integer in the range 0 through 10.

Example -- If you wish to use power level 10, enter 10.

Cédlular Digital Traffic Channel Vocoder [VSEL P/ACEL P]

This parameter allows you to specify the type of speech decoding used during
cellular digital traffic channel transmission. If the firmware revision in the
HP 8920B is B.05.00 or later, this parameter is used when performing tests on
|S-136 capable cellular telephones.

Example -- Two selections are provided in a one-of-many format: VSELP or
ACELP. Selecting VSELP causes the Test System to use Vector-Sum Excited
Linear Predictive coding (VSELP). Selecting ACELP causes the Test System to
use Algebraic Code Excited Linear Predictive coding (ACELP).

Pass/Fail Limits Used

No pass/fail limits specifications are used in the CP Origination from Analog
Control Channel to Digital Traffic Channel Operation.
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CP Origination from Digital Control Channel to Analog Voice Channel

Parameters Used

This Operation simulates a call from the cellular telephone to the base station by
putting the cellular telephone in service and originating a call from the handset.

Specifically, in this Operation, the Test System does the following:

1. Simulates a control channel.

2. Promptsyou to dia any telephone number (as many as 10 digits) after the cellular
telephone has service. (Serviceisindicated by the cellular telephone NO SERVICE
indicator extinguishing or the SERVICE indicator lighting.)

3. Performs 3 of 5 majority voting on the Reverse Control Message.

4. Performs Bose-Chaudhuri-Hocgquenghem (BCH) error detection and correction of the
Reverse Control Message, Wideband data.

5. Sendsan Initia Voice Channel Designation order to the cellular telephone, directing it
to tune to the voice channel specified in the Channel s field of the TESTS (Set Up)
screen.

6. Makes a supervisory audio tone (SAT) measurement on the initial voice channel to
verify that the voice channel was obtained. The SAT measurement result is not
displayed in this Operation.

It is not necessary to register the cellular telephone with the Test System by
running a Registration Operation before running this Operation. This Operation
will read the cellular telephone’s Mobile Identification Number (MIN) and the
Test System will retain it for use in performing other tests.

The parameters used in the CP Origination from Digital Control Channel to
Analog Voice Channel Operation are:

SAT Tone [5970, 6000, or 6030] Hz
Analog Voice Channel Power Level [0-7]

These parameters are described in the following paragraphs.
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Chapter 4, Operation Descriptions
CP Origination from Digital Control Channel to Analog Voice Channel

SAT Tone[5970, 6000, or 6030] Hz

This parameter allows you to specify the frequency of the supervisory audio tone
that will be used on all analog voice channels. A supervisory audio tone (SAT) is
an out-of-voice-band audio tone that is used for cell site identification.

Three selections are provided in a one-of-many format: 5970, 6000, and
6030 Hz.

One of the three tonesis added to the voice transmission of all callswithin an
individual cell. The celular telephone then detects the tone and modulates the
transmitted voice channd carrier with a constant (relative) phase tonethat is
filtered or regenerated from the received tone to establish a closed |oop between
the cellular telephone and the cell site. Transmission of the SAT by a cellular
telephone is suspended during transmission of wideband data on the reverse voice
channel (RVC), but is not suspended when the signaling tone (ST) is sent.

Example -- If you wish to use 6000 Hz asthe SAT, select 6000.

Analog Voice Channel Power Level [0-7]

This parameter allows you to specify the power level at which the cellular
telephone will transmit when it is paged to an analog voice channel.

Thevalueis entered as an integer in the range 0 through 7.

Example -- If you wish to use power level 7, enter 7.

Pass/Fail Limits Used

No pass/fail limits specifications are used in the CP Origination from Digital
Control Channel to Analog Voice Channel Operation.
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CP Origination from Digital Control Channel to Digital Traffic Channel

Parameters Used

This Operation simulates a call from the cellular telephone to the base station by
putting the cellular telephone in service and originating a call from the handset.

Specifically, in this Operation, the Test System does the following:

1. Simulates a control channel.

2. Promptsyou to dia any telephone number (as many as 10 digits) after the cellular
telephone has service. (Serviceisindicated by the cellular telephone NO SERVICE
indicator extinguishing or the SERVICE indicator lighting.)

3. Performs 3 of 5 majority voting on the Reverse Control Message.

4. Performs Bose-Chaudhuri-Hocgquenghem (BCH) error detection and correction of the
Reverse Control Message, Wideband data.

5. Sendsan Initial Traffic Channel Designation order to the cellular telephone, directing
it to tuneto thetraffic channel specifiedintheChannel s field of the TESTS (Set Up)
screen.

6. Checksthedigital verification color code (DV CC) ontheinitial traffic channel to verify
that the traffic channel was obtained.

It is not necessary to register the cellular telephone with the Test System by
running a Registration Operation before running this Operation. This Operation
will read the cellular telephone’s Mobile Identification Number (MIN) and the
Test System will retain it for use in performing other tests.

The parameters used in the CP Origination from Digital Control Channel to
Digital Traffic Channel Operain are:

Digital Traffic Channel DV CC [1-255]

Digital Traffic Channel Slot [1-3]

Digital Traffic Channel Power Level [0-10]

Cellular Digital Traffic Channel Vocoder [V SELP/ACELP]

These parameters are described in the following paragraphs.
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Chapter 4, Operation Descriptions
CP Origination from Digital Control Channel to Digital Traffic Channel

Digital Traffic Channel DVCC [1-255]

This parameter allows you to specify the Digital Verification Color Code (DVCC)
number to be transmitted to the cellular telephone on the digital traffic channel.

Thevalueis entered as an integer in therange 1 through 255.
Example -- If you wish to use atraffic channel of 101 during testing, enter 101.

Digital Traffic Channel Slot [1-3]

This parameter allows you to specify the times ot assignment number to be
transmitted to the cellular telephone.

Thevalueisentered as an integer in the range 1 through 3.

Example -- If you wish the cellular telephone to be active on timedots 2 and 4,
enter 2.

Digital Traffic Channel Power Level [0-10]

This parameter allows you to specify the power level at which the cellular
telephone will transmit when it is paged to adigital traffic channel.

Thevalueisentered as an integer in the range 0 through 10.

Example -- If you wish to use power level 10, enter 10.

Cédlular Digital Traffic Channel Vocoder [VSEL P/ACEL P]

This parameter allows you to specify the type of speech decoding used during
cellular digital traffic channel transmission. If the firmware revision in the
HP 8920B is B.05.00 or later, this parameter is used when performing tests on
|S-136 capable cellular telephones.

Example -- Two selections are provided in a one-of-many format: VSELP or
ACELP. Selecting VSELP causes the Test System to use Vector-Sum Excited
Linear Predictive coding (VSELP). Selecting ACELP causes the Test System to
use Algebraic Code Excited Linear Predictive coding (ACELP).

Pass/Fail Limits Used

No pass/fail limits specifications are used in the CP Origination from Digital
Control Channel to Digital Traffic Channel Operation.
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CP Handoff from Analog Voice Channédl to Analog Voice Channel

NOTE:

Parameters Used

This Operation performs an explicit handoff from one analog voice channel to
another analog voice channel.

For information on explicit and implicit call processing, see " Testing Strategy” on page
108.

The parameters used in the CP Handoff from Analog V oice Channel to Analog
Voice Channel Operation are:

SAT Tone [5970, 6000, or 6030] Hz
Analog Voice Channel Power Level [0-7]

These parameters are described in the following paragraphs.

SAT Tone[5970, 6000, or 6030] Hz

This parameter allows you to specify the frequency of the supervisory audio tone
(SAT) that will be used on analog voice channel. A SAT is an out-of-voice-band
audio tone that is used for cell site identification.

Three selections are provided in a one-of-many format: 5970, 6000, and 6030
Hz.

One of the three tonesis added to the voice transmission of all callswithin an
individual cell. The cdlular telephone then detects the tone and modul ates the
transmitted voice channel carrier with a constant (relative) phase tonethat is
filtered or regenerated from the received tone to establish a closed |oop between
the cellular telephone and the cell site. Transmission of the SAT by acellular
telephone is suspended during transmission of wideband data on the reverse voice
channel (RVC), but is not suspended when the signaling tone (ST) is sent.

Example -- If you wish to use 6000 Hz asthe SAT, select 6000.
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Chapter 4, Operation Descriptions
CP Handoff from Analog Voice Channel to Analog Voice Channel

Analog Voice Channel Power Level [0-7]

This parameter allows you to specify the power level at which the cellular
telephone will transmit when it is operated on an anal og voice channel.

Thevalueisentered as an integer in the range O through 7.

Example -- If you wish to use power level 7, enter 7.

Pass/Fail Limits Used

No pass/fail limits specifications are used in the CP Handoff from Analog Voice
Channel to Analog V oice Channel Operation.
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CP Handoff from Analog Voice Channel to Narrow Analog Voice Channel

NOTE:

NOTE:

Parameters Used

This Operation performs an explicit handoff from an analog voice channel to a
narrow analog voice channel.

ThisisaNAMPS-only operation. The channelsmust indicate the offset desired, U (Upper),
M (Middle), or L (Lower).

For information on explicit and implicit call processing, see " Testing Strategy” on page
108.

The parameters used in the CP Handoff from Analog V oice Channel to Narrow
Analog V oice Channel Operation are:

DSAT Vector [0-6]
Narrow Analog Voice Channel Power Level [0-7]

These parameters are described in the following paragraphs.
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Chapter 4, Operation Descriptions
CP Handoff from Analog Voice Channel to Narrow Analog Voice Channel

DSAT Vector [0-6]

This parameter allows you to specify the Digital Supervisory Audio Tone (DSAT)
sequence to be used whenever the cellular telephone is operating on a narrow
voice channel.

Thevalueis entered as an integer in the range O through 6.
The seven valid sequences are;

0 =2556CB

1=255B2B

2=256A9B

3=25AD4D

4 =26AB2B

5=26B2AD

6 = 2969AB

Example -- If you wish to use the first sequence shown above, enter 0.

Narrow Analog Voice Channel Power Level [0-7]

This parameter allows you to specify the power level at which the cellular
telephone will transmit when it is operated on a narrow anal og voice channel.

Thevalueisentered as an integer in the range O through 7.

Example -- If you wish to use power level 7, enter 7.

Pass/Fail Limits Used

No pass/fail limits specifications are used in the CP Handoff from Analog Voice
Channel to Narrow Analog Voice Channel Operation.
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CP Handoff from Analog Voice Channd to Digital Traffic Channel

NOTE:

Parameters Used

This Operation performs an explicit handoff from an analog voice channel
Operation on atelephone channel to adigital traffic channel Operation on the
same or another telephone channel.

For information on explicit and implicit call processing, see " Testing Strategy” on page
108.

The parameters used in the CP Handoff from Analog V oice Channel to Digital
Traffic Channel Operation are:

Digital Traffic Channel DV CC [1-255]

Digital Traffic Channel Slot [1-3]

Digital Traffic Channel Power Level [0-10]

Cellular Digital Traffic Channel Vocoder [V SELP/ACELP]

These parameters are described in the following paragraphs.

Digital Traffic Channel DVCC [1-255]

This parameter allows you to specify the Digital Verification Color Code (DVCC)
number to be transmitted to the cellular telephone on the digital traffic channel.

Thevalueis entered as an integer in therange 1 through 255.
Example -- If you wish to use aDV CC of 101 during testing, enter 101.

Digital Traffic Channel Slot [1-3]

This parameter allows you to specify the times ot assignment number to be
transmitted to the cellular telephone.

Thevalueisentered as an integer in the range 1 through 3.

Example -- If you wish the cellular telephone to be active on timedots 2 and 4,
enter 2.
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Chapter 4, Operation Descriptions
CP Handoff from Analog Voice Channel to Digital Traffic Channel

Digital Traffic Channel Power Level [0-10]

This parameter allows you to specify the power level at which the cellular
telephone will transmit when it is operated on a digital traffic channel.

Thevalueisentered as an integer in the range 0 through 10.

Example -- If you wish to use power level 10, enter 10.

Cédlular Digital Traffic Channel Vocoder [VSEL P/ACEL P]

This parameter allows you to specify the type of speech decoding used during
cellular digital traffic channel transmission. If the firmware revision in the
HP 8920B is B.05.00 or later, this parameter is used when performing tests on
|S-136 capable cellular telephones.

Example -- Two selections are provided in a one-of-many format: VSELP or
ACELP. Selecting VSELP causes the Test System to use Vector-Sum Excited
Linear Predictive coding (VSELP). Selecting ACELP causes the Test System to
use Algebraic Code Excited Linear Predictive coding (ACELP).

Pass/Fail Limits Used

No pass/fail limits specifications are used in the CP Handoff from Analog Voice
Channel to Digital Traffic Channel Operation.
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CP Handoff from Narrow Analog Voice Channel to Analog Voice Channel

NOTE:

NOTE:

Parameters Used

This Operation performs an explicit handoff from a narrow analog voice channel
Operation on atelephone channel to an analog voice channel Operation on the
same or another telephone channel.

ThisisaNAMPS-only operation. The channelsmust indicate the offset desired, U (Upper),
M (Middle), or L (Lower).

For information on explicit and implicit call processing, see " Testing Strategy” on page
108.

The parameters used in the CP Handoff from Narrow Analog Voice Channel to
Analog Voice Channel Operation are:

SAT Tone [5970, 6000, or 6030] Hz
Analog Voice Channel Power Level [0-7]

These parameters are described in the following paragraphs.

SAT Tone[5970, 6000, or 6030] Hz

This parameter allows you to specify the frequency of the supervisory audio tone
that will be used on all analog voice channels. A supervisory audio tone (SAT) is
an out-of-voice-band audio tone that is used for cell site identification.

Three selections are provided in a one-of-many format: 5970, 6000, and 6030
Hz.

One of the three tonesis added to the voice transmission of all callswithin an
individual cell. The cdlular telephone then detects the tone and modulates the
transmitted voice channdl carrier with a constant (relative) phase tonethat is
filtered or regenerated from the received tone to establish a closed |oop between
the cellular telephone and the cell site. Transmission of the SAT by a cellular
telephone is suspended during transmission of wideband data on the reverse voice
channel (RVC), but is not suspended when the signaling tone (ST) is sent.

Example -- If you wish to use 6000 Hz asthe SAT, select 6000.
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Chapter 4, Operation Descriptions
CP Handoff from Narrow Analog Voice Channel to Analog Voice Channel

Analog Voice Channel Power Level [0-7]

This parameter allows you to specify the power level at which the cellular
telephone will transmit when it is operated on an anal og voice channel.

Thevalueisentered as an integer in the range O through 7.

Example -- If you wish to use power level 7, enter 7.

Pass/Fail Limits Used

No pass/fail limits specifications are used in the CP Handoff from Narrow Analog
Voice Channdl to Analog Voice Channel Operation.
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CP Handoff from Narrow Analog Voice Channel to Narrow Analog Voice

Chann€

NOTE:

NOTE:

Parameters Used

This Operation performs an explicit handoff from a narrow analog voice channel
Operation on atelephone channel to an narrow anal og voice channel Operation on
the same or another telephone channel.

ThisisaNAMPS-only operation. The channelsmust indicate the offset desired, U (Upper),
M (Middle), or L (Lower).

For information on explicit and implicit call processing, see " Testing Strategy" on page
108.

The parameters used in the CP Handoff from Narrow Analog V oice Channel to
Analog Voice Channel Operation are:

SAT Tone [5970, 6000, or 6030] Hz
Analog Voice Channel Power Level [0-7]

These parameters are described in the following paragraphs.

SAT Tone[5970, 6000, or 6030] Hz

This parameter allows you to specify the frequency of the supervisory audio tone
that will be used on all analog voice channels. A supervisory audio tone (SAT) is
an out-of-voice-band audio tone that is used for cell site identification.

Three selections are provided in a one-of-many format: 5970, 6000, and 6030
Hz.

One of the three tonesis added to the voice transmission of all callswithin an
individual cell. The cdlular telephone then detects the tone and modulates the
transmitted voice channdl carrier with a constant (relative) phase tonethat is
filtered or regenerated from the received tone to establish a closed |oop between
the cellular telephone and the cell site. Transmission of the SAT by a cellular
telephone is suspended during transmission of wideband data on the reverse voice
channel (RVC), but is not suspended when the signaling tone (ST) is sent.

Example -- If you wish to use 6000 Hz asthe SAT, select 6000.
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Chapter 4, Operation Descriptions
CP Handoff from Narrow Analog Voice Channel to Narrow Analog Voice Channel

Analog Voice Channel Power Level [0-7]

This parameter allows you to specify the power level at which the cellular
telephone will transmit when it is operated on an anal og voice channel.

Thevalueisentered as an integer in the range O through 7.

Example -- If you wish to use power level 7, enter 7.

Pass/Fail Limits Used

No pass/fail limits specifications are used in the CP Handoff from Narrow Analog
Voice Channdl to Analog Voice Channel Operation.
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CP Handoff from Digital Traffic Channel to Digital Traffic Channel

NOTE:

Parameters Used

This Operation performs an explicit handoff from one digital traffic channel
Operation on atelephone channel to another digital traffic channel Operation on
the same or another telephone channel.

For information on explicit and implicit call processing, see " Testing Strategy” on page
108.

The parameters used in the CP Handoff from Digital Traffic Channel to Digital
Traffic Channel Operation are:

Digital Traffic Channel DV CC [1-255]

Digital Traffic Channel Slot [1-3]

Digital Traffic Channel Power Level [0-10]

Cellular Digital Traffic Channel Vocoder [V SELP/ACELP]

These parameters are described in the following paragraphs.

Digital Traffic Channel DVCC [1-255]

This parameter allows you to specify the Digital Verification Color Code (DVCC)
number to be transmitted to the cellular telephone on the digital traffic channel.

Thevalueis entered as an integer in therange 1 through 255.
Example -- If you wish to use aDV CC of 101 during testing, enter 101.

Digital Traffic Channel Slot [1-3]

This parameter allows you to specify the times ot assignment number to be
transmitted to the cellular telephone.

Thevalueisentered as an integer in the range 1 through 3.

Example -- If you wish the cellular telephone to be active on timedots 2 and 4,
enter 2.
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Chapter 4, Operation Descriptions
CP Handoff from Digital Traffic Channel to Digital Traffic Channel

Digital Traffic Channel Power Level [0-10]

This parameter allows you to specify the power level at which the cellular
telephone will transmit when it is operated on a digital traffic channel.

Thevalueisentered as an integer in the range 0 through 10.

Example -- If you wish to use power level 10, enter 10.

Cédlular Digital Traffic Channel Vocoder [VSEL P/ACEL P]

This parameter allows you to specify the type of speech decoding used during
cellular digital traffic channel transmission. If the firmware revision in the
HP 8920B is B.05.00 or later, this parameter is used when performing tests on
|S-136 capable cellular telephones.

Example -- Two selections are provided in a one-of-many format: VSELP or
ACELP. Selecting VSELP causes the Test System to use Vector-Sum Excited
Linear Predictive coding (VSELP). Selecting ACELP causes the Test System to
use Algebraic Code Excited Linear Predictive coding (ACELP).

Pass/Fail Limits Used

No pass/fail limits specifications are used in the CP Handoff from Digital Traffic
Channel to Digital Traffic Channel Operation.
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CP Handoff from Digital Traffic Channel to Analog Voice Channel

NOTE:

Parameters Used

This Operation performs an explicit handoff from a digital traffic channel
Operation on atelephone channel to an analog voice channel Operation on the
same or another telephone channel.

For information on explicit and implicit call processing, see " Testing Strategy” on page
108.

The parameters used in the CP Handoff from Digital Traffic Channel to Analog
Voice Channel Operation are:

SAT Tone [5970, 6000, or 6030] Hz
Analog Voice Channel Power Level [0-7]

These parameters are described in the following paragraphs.

SAT Tone[5970, 6000, or 6030] Hz

This parameter allows you to specify the frequency of the supervisory audio tone
that will be used on all analog voice channels. A supervisory audio tone (SAT) is
an out-of-voice-band audio tone that is used for cell site identification.

Three selections are provided in a one-of-many format: 5970, 6000, and 6030
Hz.

One of the three tonesis added to the voice transmission of all callswithin an
individual cell. The cdlular telephone then detects the tone and modulates the
transmitted voice channdl carrier with a constant (relative) phase tonethat is
filtered or regenerated from the received tone to establish a closed |oop between
the cellular telephone and the cell site. Transmission of the SAT by a cellular
telephone is suspended during transmission of wideband data on the reverse voice
channel (RVC), but is not suspended when the signaling tone (ST) is sent.

Example -- If you wish to use 6000 Hz asthe SAT, select 6000.
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Chapter 4, Operation Descriptions
CP Handoff from Digital Traffic Channel to Analog Voice Channel

Analog Voice Channel Power Level [0-7]

This parameter allows you to specify the power level at which the cellular
telephone will transmit when it is operated on an anal og voice channel.

Thevalueisentered as an integer in the range O through 7.

Example -- If you wish to use power level 7, enter 7.

Pass/Fail Limits Used

No pass/fail limits specifications are used in the CP Handoff from Digital Traffic
Channel to Analog V oice Channel Operation.
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CP Releaseto Analog Control Channel

This Operation releases the cellular telephone from the current analog voice or
digital traffic channel to the analog control channel specified by the Operation

parameters.
NOTE: For information on explicit and implicit call processing, see " Testing Strategy” on page
108.

Specifically, in this Operation, the Test System does the following:
1. Setsthe cellular telephone to a voice channel (if it is not already on a voice channel).
2. Sends arelease message to the cellular telephone.

3. Monitorsthe power continuously until the power drops below —25 dBW or until
6 seconds has passed, whichever occursfirst.

4. Indicates that the test hasfailed if the 6-second limit is reached.

Parameters Used
The parameters used in the CP Release to Analog Control Channel Operation are;

Analog Control Channel Number [0-1023]
System Identification (SID) Number [0-32767]

These parameters are described in the following paragraphs.
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Chapter 4, Operation Descriptions
CP Release to Analog Control Channel

Analog Control Channel Number [0-1023]

This parameter alows you to specify the control channel to be used by the cellular
telephone.

Thevalue is entered as an integer in the range O through 1023.
Control channels are numbered as follows:
Primary Control Channels, System A — 1 through 133.
Primary Control Channels, System B —— 334 though 366.
Secondary Control Channels, System A — 667 through 716, and 991 through 1023.
Secondary Control Channels, System B —— 717 through 799.

Some cellular telephones are designed to work only on System A or only on
System B. For these cellular telephones, the control channel specified by this
parameter must correspond to the correct system in order to allow the cellular
telephone to obtain service.

Example -- If you wish to use control channel 333 to set up acall with the cellular
telephone, verify that the control channel number corresponds to the correct
system for your telephone, then enter 333.

System I dentification (SI D) Number [0-32767]

This parameter allows you to specify the cellular telephone’s System
Identification (SID) number to be used in testing. The SID is stored as a 15-bit
binary number in the telephone permanent security and identification memory.

The value is entered as an integer in the range 0 through 32767.

NOTE: To perform testing in a non-roaming environment, this parameter must be equal to the
cellular telephone home system ID. To perform testing in a roaming environment, this
parameter must use an ID different from that of the cellular telephone.

Example -- If your cellular telephone’s SID number is decimal 11111, enter
11111.

Pass/Fail Limits Used

No pass/fail limits specifications are used in the CP Release to Analog Control
Channel Operation.
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CP Releaseto Digital Control Channel

NOTE:

Parameters Used

This Operation releases the cellular telephone from the current analog voice or
digital traffic channel to the digital control channel specified by the Operation
parameters.

For information on explicit and implicit call processing, see " Testing Strategy” on page
108.

Specifically, in this Operation, the Test System does the following:

1. Setsthe celular telephoneto adigital traffic channel (if it is not already on a digital
traffic channel).

2. Sends arelease message to the cellular telephone.

3. Waitsfor arelease acknowledgment for the cellular telephone, or until 6 seconds has
passed, whichever occurs first.

4. Indicates that the test hasfailed if the 6-second limit is reached.

The parameters used in the CP Release to Digital Control Channel Operation are:
Digital Control Channel Number [0-1023]
System Identification (SID) Number [0-32767]
DCCH DVCC [0-255]

These parameters are described in the following paragraphs.
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Chapter 4, Operation Descriptions
CP Release to Digital Control Channel

NOTE:

NOTE:

Digital Control Channel Number [0-1023]

This parameter allows you to specify the control channel to be used by the cellular
telephone.

Thevalueisentered as an integer in the range 0 through 1023.

The control channel number may be any valid cellular channel number from 1
through 799 and 990 through 1023.

Some cellular telephones will operate only with adigital control channel in a particul ar
range. In such instances, you must determine the telephone programming from the
telephone documentation and select an appropriate control channel number.

Example -- If you wish to use control channel 333 to set up acall with the cellular
telephone, enter 333.

System I dentification (SI D) Number [0-32767]

This parameter allows you to specify the cellular telephone’s System
Identification (SID) number to be used in testing. The SID is stored as a 15-bit
binary number in the telephone permanent security and identification memory.

The value is entered as an integer in the range 0 through 32767.

To perform testing in a non-roaming environment, this parameter must be equal to the
cellular telephone home system ID. To perform testing in a roaming environment, this
parameter must use an ID different from that of the cellular telephone.

Example -- If your cellular telephone’s SID number is decimal 11111, enter
11111.

DCCH DVCC [0-255]

This parameter allows you to specify the Digital Verification Color Code (DVCC)
number to be transmitted to the cellular telephone on the digital control channel.

The value is entered as an integer in the range 0 through 255.

Example -- If you wish to use a DVCC of 101 during testing, enter 101.
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Pass/Fail Limits Used

No pass/fail limits specifications are used in the CP Release to Digital Control
Channel Operation.
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Chapter 4, Operation Descriptions

CP Hook Flash

CP Hook Flash

NOTE:

Parameters Used

This Operation verifies that the correct hook-flash number (3 digits) is correctly
sent by the cellular telephone.

Specifically, in this Operation, the Test System does the following:
1. Establishes avoice channel (if it is not aready on avoice channel).

2. Prompts you to dial a 3-digit number and press the cellular telephone’s SEND key.

3. If the channel is a wide voice channel, the Test System detects the resulting signaling
tone from the cellular telephone and sends a “send called address” order to the cellular
telephone on the forward voice channel (FVC).

Step 3 does not occur on narrow voice channels.

4. Receives the hook-flash number from the cellular telephone on the reverse voice
channel(RVC) and displays it, but does not compare it to a specific value or number.

No parameters are used in the CP Hook Flash Operation.

Pass/Fail Limits Used

No pass/fail limits specifications are used in the CP Hook Flash Operation.
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TXA Audio Distortion

NOTE: Audio connections from the cellular telephone to the Test System are required for this
Operation.

This Operation measures the level of the demodulated carrier audio distortion.

NOTE: The Test System does not include expandor circuitry. If your testing conditions require
correction for this situation, you must change the limitsin the TXA Audio Distortion pass/
fail limits specifications as required.

Transmitter audio distortion is expressed as a percentage.

Also, this Operation uses the C-Message audio filter or the CCITT audio filter if it
isinstalled in the Test Set.

Parameters Used
No parameters are used in the TXA Audio Distortion Operation.
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Chapter 4, Operation Descriptions
TXA Audio Distortion

Pass/Fail Limits Used

One pass/fail limits specification is used in the TXA Audio Distortion Operation.
Itis:

Audio Distortion

This specification is described in the following paragraphs.

Audio Distortion

This specification sets the pass/fail limits used when measuring the audio
distortion that is acceptable in the transmitter. Only the upper limit is used.

Thevalueis entered as adecimal number, and as a percentage.

Pass/fail limits specifications are determined using any applicable standard, such
as.

* EIA/TIA Standard: Modulation Distortion and Noise

Example -- If you wish to use an upper limit of 5 percent, enter 5.
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TXA Audio Frequency Response

NOTE:

Background

Parameters Used

Audio connections from the cellular telephone to the Test System are required for this
Operation.

This Operation measures how closely the frequency deviation of the transmitter
follows a 6-dB/octave pre-emphasis slope over a specified frequency range. The
test results indicate the flatness of the audio output as frequency is varied. Audio
frequency response is expressed in dB error from the 6-dB/octave pre-emphasis
slope.

This Operation is intended to be used between the audio response frequencies of
300 Hz and 3000 Hz only. However, the start frequency and stop frequency within
that range are selectable through parameters, as is the step size to be used in the
testing.

Audio frequency response is measured at a 2.9-kHz peak deviation for wide voice
channels and a 1.5-kHz peak deviation for narrow voice channels.

The frequency response measurement is made with the rms detector and is made
with respect to a 1-kHz reference rate.

The parameters used in the TXA Audio Frequency Response Operation are:
TX Audio Start Freguency [300-3000] Hz
TX Audio Step Frequency [0-2700] Hz
TX Audio Stop Frequency [300-3000] Hz
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Chapter 4, Operation Descriptions
TXA Audio Frequency Response

These parameters are described in the following paragraphs.

TX Audio Start Frequency [300-3000] Hz

This parameter allows you to specify the start frequency to be used in varying the
input signal frequency in cellular telephone audio frequency response testing.

Thevalueisentered as areal number, in Hz, in the range 300-3000.

Example -- If you wish to vary the modulation frequency, starting at a frequency
of 1200 Hz, enter 1200.

TX Audio Step Frequency [0-2700] Hz

This parameter allows you to specify the step size used to vary the input signal
frequency in cellular telephone audio frequency response testing.

Thevalueisentered as areal number in the range 0-2700, in Hz.

Example -- If you wish to vary the modulation frequency from a start frequency
to a stop frequency in 500-Hz steps, enter 500.

NOTE: If you specify astep frequency of 0, the Test System performsthe Operation at the specified
start frequency, then performs the Operation again, and again, indefinitely, until you stop
it manually. Thisfeature allowsyou to test the cellular telephone repetitively at aparticular
frequency.

TX Audio Stop Freguency [300-3000] Hz

This parameter allows you to specify the stop frequency to be used in varying the
input signal frequency in cellular telephone audio frequency response testing.

Thevalueisentered as areal number, in Hz, in the range 300-3000.

Example -- If you wish to vary the modulation frequency, stopping at afrequency
of 2800 Hz, enter 2800.

Pass/Fail Limits Used

The pass/fail limits specifications used in the TXA Audio Frequency Response
Operation are:

Deviation from 6 dB/octave

Response Roll >2.5 kHz
These specifications are described in the following paragraphs.
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Deviation from 6 dB/octave

This specification sets the pass/fail limits used for the degree of closeness with
which the frequency deviation of the transmitter follows the prescribed
6-dB/octave pre-emphasis characteristic curve.

The values are entered in decimal numbers, as upper and lower limits, and in dB.

Pass/fail limits specifications are determined using any applicable standard, such
as.

e EIA/TIA Standard: Transmit-Audio Response

Example -- If you wish to specify that, from 300 to 3000 Hz, the audio frequency
response should not vary more than -1 dB and 3 dB from atrue 6-dB/octave pre-
emphasis curve, enter -1 asthe lower limit and 3 as the upper limit

Response Roll >2.5kHz

This specification sets the upper Pass/Fail Limit of the transmitter audio
frequency response roll-off that is acceptable when the audio input is greater than
25kHz.

Thevalueis entered as adecimal number, in dB (dB/octave).

Pass/fail limits specifications are determined using any applicable standard, such
as.

« EIA/TIA Standard: Transmit-Audio Response

Example -- If an upper audio frequency roll-off of 6 dB/octave is permissible at
audio input frequencies greater than 2.5 kHz, enter 6.
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Chapter 4, Operation Descriptions
TXA Compressor Response

TXA Compressor Response

Background

Parameters Used

This Operation measures the compressor zero reference deviation and operating
range. For every 2-dB change in input level, there should be a nominal output
level change of 1 dB.

Specifically, in this Operation, the Test System sets the deviation to 2.9 kHz

(1.5 kHz for narrow analog) and takes a reference with the rms detector. The voltage used
to achieve a 2.9-kHz deviation is displayed as “TXA cmp volt for 2.9 kHz dev".
Compressor response is expressed in kHz for the zero reference deviation, dndiB
of tracking error over the indicated operating range.

Also, this Operation uses the C-Message audio filter or the CCITT audio filter, if
itisinstalled in the Test System.

A compressor is used in the cellular telephone’s voice input circuitry to decrease
the variability of the modulation because of volume changes from the speaker. In
combination with an expandor in the cell site receiver, this provides improved
signal-to-noig-ratio in the demodulatedidio.

The parameters used in the TXA Compressor Response Operation are:
Compressor Start Level [-30to 25] dB
Compressor Step Level [0 to 55] dB
Compressor Stop Level [-30 to 25] dB

These parameters are described in the following paragraphs.

Compressor Start Level [-30-25] dB

This parameter allows you to specify the start level to be used in varying the input
level to the expandor in cellular telephone compressor response testing.

The value is entered as a real number, in dB, in the re3@&o 25.

Example -- If you wish to start varying the relative input level-&tdB, enter5.
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Compressor Step Level [0-55] dB

This parameter allows you to specify the step size to be used in varying the input
level to the expandor in cellular telephone compressor response testing.

Thevalueisentered as areal number, in dB, in the range 0 to 55.

Example -- If you wish to step the variance in the relative input level in 5-dB
steps, enter 5.
Compressor Stop Level [-30-25] dB

This parameter allows you to specify the stop level to be used in varying the input
level to the expandor in cellular telephone compressor response testing.

Thevalueisentered as areal number, in dB, in the range —30 to 25.

Example -- If you wish to stop varying the relative input level at 20 dB, enter 20.

Pass/Fail Limits Used

The pass/fail limits specifications used in the TXA Compressor Response
Operation are:

Compressor Tracking Error <0 dB
Compressor Tracking Error >0 dB
Compressor Minimum Output @>17.6 dB
These specifications are described in the following paragraphs.

Compressor Tracking Error <0 dB

This specification sets the pass/fail limitsthat are used when the compressor
circuits are measured with the relative input levels below 0 dB. In this condition,
the compressor relative output deviation tolerance should be within the limits that
you set in this specification for the compressor track error.

Thevalueis entered as adecimal number, as lower and upper limits, in dB.

Pass/fail limits specifications are determined using any applicable standard, such
as.

« EIA/TIA Standard: Compressor

Example -- If your standard sets the output voltage tolerance to +1.0 dB from the
compressor curve in figure 29 on page 180, enter —1.0 as the lower limit and 1.0 as
the upper limit.
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Chapter 4, Operation Descriptions
TXA Compressor Response
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Compressor Tracking Error >0 dB

This specification sets the pass/fail limits that are used when the compressor
circuits are measured with the relative input levels above 0 dB. In this condition,
the compressor relative output deviation tolerance should be within the limits that
you set in this specification for the compressor track error.

Thevalueis entered as adecimal number, as upper and lower limits, in dB.

Pass/fail limits specifications are determined using any applicable standard, such
as.

e EIA/TIA Standard: Compressor

Example -- If your standard sets the output voltage tolerance to +.5 dB from the
compressor curve in figure 29 on page 180, enter —.5 asthe lower limit and .5 asthe
upper limit.

NOTE: The lower limit (LL) used in the TXA Compressor Response Test when the relative input level
is >17.6 dB is calculated using the following formula:

rRelativelnputVoltage
O 2

Example for lower limit specification when the relative input level is 20 dB:

LL = — —(8.8—UpperLimitCompressor TrackingError>0dB))

e - _[20 O_
LowerLimit = 0 —8.3D— 1.7

181

®)
°
®
=
®
=3
o
=]
O
®
%]
(2]
=
°
=4
o
]
2]
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TXA Current Drain

TXA Current Drain

This Operation measures the average power supply current drawn by the cellular
telephone transmitter when it is keyed. The transmitter current drain is expressed
in amperes. This Operation measures current drain using either of two methods,
dependent upon whether an external HP-1B programmable power supply is
available. The Test System determines this at the beginning of the Operation.

If an HP-IB power supply has been configured, the current drain is measured via
the programmabl e power supply over the HP-IB (see " Configuring the Rear -Panel
DC-Current Measurement” on page 184).

If an HP-1B power supply isnot available, the Test System measures current drain
through the rear-panel dc current measurement capability of the Test System (see
" Configuring the Rear-Panel DC-Current M easurement” on page 184).

This Operation is not specified by EIA/TIA standards.

A Hewlett-Packard programmable dc power supply is required for this Operation
if an HP-1B power supply isto be configured. A power supply with sufficient
voltage and current capabilities from the following series must be used:

« HP 664xA
*«  HP 665xA
e HP 667xA
« HP 668xA
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Configuring an HP-1B Power Supply

Thefollowing procedure describes configuring the power supply through the
HP-1B on the Test System:

1

10.

11.
12.

13.
14.
15.

Connect the power supply’s HP-IB interface to the Test System’s HP-IB interface with
an HP-IB cable of appropriate length.

Press the TESTS key. The TESTS (Main Menu) screen will appear.

From theSET UP TEST SET: list, selectCnf g Ext er nal Devi ces to switch
to the TESTS (External Devices) screen.

Move the cursor to thenst # field and select it.

Rotate the CURSOR CONTROL knob until an em@&) | i ng Narre field appears,
and select it.

Using the list of characters in ti@hoi ces: menu, enter the words “POWER
SUPPLY” in theCal | i ng Narre field. SelecDone when complete.

Move the cursor to thiebdel field and select it (optional).

Using the DATA keypad and list of characters in@moi ces: menu, enter the
Model # and press the ENTER key.

Move the cursor to thaddr (address) field and select it.

Using the DATA keypad, ent@XX (X = 1 through 30) for the HP-1B address and press
the ENTER key.

From theTo Scr een menu, seledibr e.

From theChoi ces: menu, seledtO CONFI Gto switch to the I/O CONFIGURE
screen.

Move the cursor to thiebde field and select it.
From theChoi ces: menu, seleacfontr ol .

Press the TESTS key to switch to the TESTS (Main Menu) screen. The power supply
is ready to be controlled by the Test System when the current drain test is run.
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TXA Current Drain

Configuring the Rear-Panel DC-Current M easur ement

NOTE:

Parameters Used

The dc current measurement function must be zeroed prior to the measurement.

Pressthe TESTS key. The TESTS (Main Menu) screen will appear.
Fromthe To Screen list, select AF ANL to switch to the AF ANALY ZER screen.

Movethe cursor tothe DC Cur r ent field and select it (thisshould be done before any
current is applied to the Test System’s measurement terminals). This zeroes the dc
current measurement function.

Use a power supply that provides the appropriate voltage and current for your cellular
telephone.

. Connect the positive lead of the power supply to the positive terminal (banana) of the

dc current measurement connectors in the lower-left area of the Test Set's rear panel.

. Connect the negative terminal (banana) of the dc current measurement connector to the

positive terminal of the cellular telephone’s power supply input.

. Connect the negative terminal of the power supply directly to the negative terminal of

the cellular telephone’s power supply input.

. The Test System automatically measures the current passing through the rear-panel

connection. Make certain that there is no HP-1B power supply configured in the TESTS
(External Devices) screen (se€onfiguring an HP-1B Power Supply" on page
183).

One parameter is used inthe TXA Current Drain Operation. It is:

Power Lvl at which Current Drain Tested [0, 0-7, 2-7,0 & 7, or 7]

This parameter is described in the following paragraphs.
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Power Lvl at which Current Drain Tested [0, 0-7,2-7,0& 7, 0r 7]

This parameter allows you to specify the power level at which current drainis
tested.

Five selections are provided in a one-of-many format. These are:
0 causes current to be measured at power level 0 only.
0- 7 causes current to be measured at power levels 0 through 7.
2- 7 causes current to be measured at power levels 2 through 7.
0 & 7 causes current to be measured at power level 0 and 7.
7 causes current to be measured at power level 7 only.

Example -- If you wish to measure the power drain at power levels 2, 3, 4, 5, 6,
and 7, select 2- 7.

Pass/Fail Limits Used
The pass/fail limits specifications used in the TXA Current Drain Operation are:
Current Drain @ Levels0-2
Current Drain @ Levels 3-7

These specifications are described in the following paragraphs.

Current Drain @ Levels0-2

This specification sets the pass/fail limits for current consumption in transmitter
tests at RF output power levels 0-2.

Thevalues are entered as decimal numbers, as upper and lower limits, in amperes.

Pass/fail limits specifications are determined using any applicable standard, such
as.

e Cellular Telephone Specification: Current Consumption, Transmit

Example -- If you determine that the transmitter current consumption
specification should be 3.0 +.5 ampsfor RF output power levels 0-2, enter 2.5 as
the lower limit and 3.5 as the upper limit.
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TXA Current Drain

Current Drain @ Levels3-7

This specification sets the pass/fail limits for current consumption in transmitter
tests at RF output power levels 3-7.

Thevalueis entered as a decimal number, as upper and lower limits, in amperes.

Pass/fail limits specifications are determined using any applicable standard, such
as.

e Cellular Telephone Specification: Current Consumption, Transmit

Example -- If you determine that the transmitter current consumption
specification should be 2.5 amps +.5 amps for RF output power levels 3-7, enter
2.0 asthelower limit and 3.0 as the upper limit.
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TXA Digital Signaling Tone Deviation and Code

NOTE: Thisisan NAMPS-only Operation. The channels must indicate the offset desired, U
(Upper), M (Middle), or L (Lower).

This Operation measures the deviation and code of the cellular telephone’s audio
digital signaling tone (DST).

The peak deviation of the digital signaling tone (DST) is measured and the DST
sequence is decoded and reported in hexadecimal.

Since this Operation is run in the “maintenance mode” where the Test System is
waiting for an answer, you must press the cellular telephone’s SEND key to exit
the Operation.

Background

The digital signaling tone (DST) is generated by the cellular telephone and is
transmitted to the cell site for confirming orders (such as Alert, Audit, and Change
Power.), and for signaling flash and release requests.

The DST is a 24-bit digital sequence that is transmitted continuously at 200 NRZ
bits/second and that produces an average peak deviation of 700 Hz. Each DST
sequence is the logical inverse of aresponding digital supervisory audio tone
(DSAT) sequence.

CAUTION: In narrow voice channels, an open microphone on your cellular telephone might affect the
results of this Operation. If your cellular telephone has an open microphone, this Operation
must be performed in a quiet environment.

Parameters Used

No parameters are used in the TXA Digital Signaling Tone Deviation and Code
Operation.
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TXA Digital Signaling Tone Deviation and Code

Pass/Fail Limits Used

One pass/fail limits specification is used in the TXA Digital Signaling Tone
Deviation and Code Operation. It is:

DSAT Deviation

This specification is described in the following paragraphs.

DSAT Deviation

This specification sets the pass/fail limitsthat are used for peak frequency
deviation measurements of the DSAT sequence transmitted by the cellular
telephone on a narrow voice channel.

The values are entered as decimal numbers, as upper and lower limits.

Pass/fail limits specifications are determined using any applicable standard, such
as.

¢ TIA Standard: Sub-Audible Data

Example -- If the standard states that the peak frequency deviation for the DSAT
sequence must be +700 Hz with a +10-percent tolerance, enter 630 as the lower
limit and 770 as the upper limit.
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TXA Dual-Tone-Multiple-Frequency Key Pad and
Dual-Tone-Multiple-Frequency Frequency Error

Background

Parameters Used

This Operation measures the cellular telephone transmitter’s Dual-Tone-Multiple-
Frequency (DTMF) frequency error for thdla&ar telephone’s key pad. The low-
tone (LT) and high-tone (HT) DTMF frequencies for each selected key are
checked to make certain that the frequencies are within the DTMF frequency error
limits for the nominal values.

The Test Softwardisplays, on the Test Set’s screen, a series of underscore marks,
one for each DTMF telephone key. You may press the cellular telephone keys in
any order, and, as you press the each key, the Test Software will display the
number or symbol above the associated underscore, thus marking the keys that
you have pressed.

DTMF frequency error is expressed as a percentage.

There ardwo groups of sinusoidal high and Idrequencies consisting of 1209,
1336, and 1477 Hz (high tones, or HT’s) in one group, and 609, 770, and 941 Hz
(low tones, or LT’s) in the other group.

A DTMF signal is generated when a telephone handset key is pressed. Each
dialing key makes use of one assigned frequency from each group. The DTMF
signal is encoded and transmitted for control purposes when dialing an origination
from the cellular telephone.

No parameters are used in the TXA Dual-Tone-Multiple-Frequency Key Pad &
Dual-Tone-Multiple-Frequency Frequency Error Operation.
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TXA Dual-Tone-Multiple-Frequency Key Pad and Dual-Tone-Multiple-Frequency Frequency Error

Pass/Fail Limits Used

One pass/fail limits specification is used in the TXA Dual-Tone Multiple-
Frequency Key Pad & Dual-Tone Multiple-Frequency Error Operation. Itis:

DTMF Frequency Error
This specification is described in the following paragraphs.

DTMF Frequency Error

This specification sets the pass/fail limits for the amount of frequency error
allowed for the DTMF (Dual-Tone Multiple-Frequency) signals.

The values are entered as decimal numbers, as upper and lower limits, and as a
percentage.

Pass/fail limits specifications are determined using any applicable standard, such
as.

e EIA/TIA Standard: Dual Tone Multiple-Frequency (DTMF) Signaling, Transmitted
Pulse Characteristics

Example -- If you determine that the seven tone frequencies in the high and low
group DTMF signals should be within +1.5 percent of the nominal values, enter
-1.5 asthe lower limit and 1.5 as the upper limit.
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TXA Digital Supervisory Audio Tone Deviation, Closure, and Phase Jitter

NOTE: ThisisaNAMPS-only operation. The channelsmust indicate the offset desired, U (Upper),
M (Middle), or L (Lower).

This Operation measures the deviation, closure, and phase jitter of the cellular
telephone’s digital supervisory audio tone (DSAT) response to the system prompt.

The Test System transmits DSAT sequence #3=25AD4D, which is a 24-bit digital
sequence, continuously at 200 NRZ bits/second, in hexadecimal, to the cellular
telephone. It produces anexage peak devian of 700 Hz. Seven different
sequences are defined.

In this Operation, the cellular telephone detects the transmitted DSAT and
responds. The Test System measures and reports the peak deviation of the DSAT
returned by the telephone. The Test System tleefoms an eye-pattern test on

the DSAT, and measures and reports the closure and phase jitter.
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Chapter 4, Operation Descriptions
TXA Digital Supervisory Audio Tone Deviation, Closure, and Phase Jitter

Parameters Used

One parameter is used in the TXA Digital Supervisory Audio Tone Deviation,
Closure, and Phase Jitter Operation. Itis:

DSAT Vector

This parameter is described in the following paragraphs.

DSAT Vector

This parameter allows you to specify the Digital Supervisory Audio Tone (DSAT)
sequence to be used whenever the cellular telephone is operating on a narrow
voice channel.

Thevalueis entered as an integer in the range O through 6.
The seven valid sequences are;

0 =2556CB

1=255B2B

2=256A9B

3=25AD4D

4 =26AB2B

5=26B2AD

6 = 2969AB

Example -- If you wish to use the first sequence shown above, enter 0.
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TXA Digital Supervisory Audio Tone Deviation, Closure, and Phase Jitter

Pass/Fail Limits Used

The pass/fail limits specifications used in the TXA Digital Supervisory Audio
Tone Deviation, Closure, and Phase Jitter Operation are:

DSAT Closure
DSAT Deviation
DSAT Phase Jitter

These specifications are described in the following paragraphs.

DSAT Closure

This specification sets the pass/fail limits that are used when closure of the eye
pattern (see figure 30) is measured for the DSAT transmitted by the cellular
telephone on a narrow voice channel.

The values are entered as decimal numbers, and as upper and lower limits.

Pass/fail limits specifications are determined using any applicable standard, such
as.

¢ TIA Standard: Sub-Audible Data

Example -- If you determine that the eye pattern closure must be greater than .65,
enter .65 as the lower limit and 1 as the upper limit.
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Chapter 4, Operation Descriptions
TXA Digital Supervisory Audio Tone Deviation, Closure, and Phase Jitter

Figure 30

Relative Amplitude
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Transmit Data Eye Pattern

Transmit Data Eye Pattern, DSAT Closure

DSAT Deviation

This specification sets the pass/fail limitsthat are used for peak frequency
deviation measurements of the DSAT sequence transmitted by the cellular
telephone on a narrow voice channel.

The values are entered as decimal numbers, and as upper and lower limits.

Pass/fail limits specifications are determined using any applicable standard, such
as.

¢ TIA Standard: Sub-Audible Data

Example -- If the standard states that the peak frequency deviation for the DSAT
sequence must be £700 Hz with a +10-percent tolerance, enter 630 as the lower
limit and 770 as the upper limit.
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TXA Digital Supervisory Audio Tone Deviation, Closure, and Phase Jitter

DSAT Phase Jitter

This specification setsthe pass/fail limitsthat are used when phase jitter of the eye
pattern (seefigure 31) is measured for the DSAT transmitted by the cellular
telephone on a narrow voice channel.

The values are entered as decimal numbers, and as upper and lower limits.

Pass/fail limits specifications are determined using any applicable standard, such
as.

» TIA Standard: Sub-Audible Data

Example -- If the standard states that the phase jitter of the eye pattern must be
lessthan .15, enter .15 as the upper limit and O as the lower limit.
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Chapter 4, Operation Descriptions
TXA FM Hum and Noise

TXA FM Hum and Noise

NOTE: Audio connections from the cellular telephone to the Test System are required for this
Operation.

This Operation measures the cellular telephone traretaitiuput for the ratio of
residual frequency modulation to the standard test modulation.

NOTE: The Test System does not include expandor circuitry. If your testing conditions require
correction for this situation, you must change the limits in the TXA FM Hum and Noise
pass/fail limits specification as required.

FM hum and noise is expressed in dB, from the formula:

-20 x Log(Reference Deviation Present Deviation)

NOTE: An open microphone on your cellular telephone might affect the results of this Operation.
If your cellular tel ephone has an open microphone, this Operation must be performed in a
quiet environment.

Parameters Used

No parameters are used in the TXA FM Hum and Noise Operation.

Pass/Fail Limits Used

One pass/fail limits specification is used in the TXA FM Hum and Noise
Operation. Itis:

FM Hum and Noise

This specification is described in the followingragrahs.
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TXA FM Hum and Noise

FM Hum and Noise

This specification sets the pass/fail limits for the transmitter’s residual FM hum
and noise.

The value is entered as a decimal number, as the upper limit only, in dB.

Pass/fail limits specifications are determined using any applicable standard, such
as:

« EIA/TIA Standard: FM Hum and Noise

Example -- If you determine that FM hum and noise should be at least 32 dB
below the level of a 1-kHz tone at +8 kHz deviation, enter —32.
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Chapter 4, Operation Descriptions

TXA Frequency Error

TXA Frequency Error

Parameters Used

This Operation measures the cellular telephone transmitter’s output for the
difference between the umdulatedcarrier frequency and thesigned carrier
frequency. TX frequency error is measured on a voice chavitieloice
modulation off, and SAT modulation on.

The frequency error is expressed in parts-per-million (ppm).

No parameters are used in the TXA Frequency Error Operation.

Pass/Fail Limits Used

One pass/fail limits specification is used in the TXA Frequency Erreradion.
Itis:

Frequency Error

This specification is described in the followingragrahs.

Frequency Error

This specification sets the pass/fail limits for the transmittender frequency
error.

The values are entered as decimal numbers, as upper and lower limits, and in ppm
(parts per million).

Pass/fail limits specifications are determined using any applicable standard, such
as:

e EIA/TIA Standard: Frequency Requirements, Frequency Stability

Example -- If you determine that the carrier frequency should be maintained
within £2.5 parts per million (ppm) of any assigned channel frequency, enter -2.5
asthe lower limit and 2.5 as the upper limit.
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TXA Modulation Deviation Limiting on Analog Voice Channel

NOTE:

Parameters Used

Audio connections from the cellular telephone to the Test System are required for this
Operation.

This Operation measures the capability of the transmitter’s circuits to prevent the
cellular telephone’s transmitter from producing deviations in excess of the system
specification when the telephone is operating on an analog voice channel. This
Operation measures the Peak+ and the Pealkies of the instantaneous (INST)
and steady state (SS) modulation and indicates whether the modulation is
symmetrical. Symmetry is based upon the difference between positive and
negative swings of the carrier at any level of modulation. Modulation limiting is
expressed in kHz; modulation symmetry is expressed in a perclmedife

between positive and negative swings of the carrier.

Specifically, in this Operation, the Test System does the following:

1. Sets the audio generator’s frequency to 1 kHz.

2. Sets the audio generator’s level to produce an 8-kHz deviation by the cellular telephone.
3. Increases the audio generator’s level by 20 dB.
4

. Repeats Steps 2 and 3 three times, and holds and reports the maximum peak frequency
deviation.

5. Steps the audio generator frequency from a start frequency to a stop frequency as
specified in the Audio Start Frequency and Audio Stop Frequency parameters, in
increments specified in the Audio Step Frequency parameter, while the audio generator
level is maintained at the 20-dB overdrive. Peak frequency deviation is measured at
each step.

The parameters used in the TXA Modulation Limiting on Analog V oice Channel
Operation are:

Audio Start Frequency [300-3000] Hz
Audio Step Frequency [0-2700] Hz
Audio Stop Frequency [300-3000] Hz

These parameters are described in the following paragraphs.
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Chapter 4, Operation Descriptions
TXA Modulation Deviation Limiting on Analog Voice Channel

NOTE:

Audio Start Frequency [300-3000] Hz

This parameter allows you to specify the start frequency to be used in measuring
the cellular telephone transmitter’s output in modulation deviation testing on an
analog voice channel.

The value is entered as a real number, in Hz, and in the range 300 through 3000.

Example -- If you wish to start the measurement at 500 Hz, enter 500.

Audio Step Frequency [0-2700] Hz

This parameter allows you to specify the step size to be used in measuring the
cellular telephone transmétts ouput in modulation deviation testing on an
analog voice channel.

The value is entered as a real number, in Hz, and in the range 0 through 2700.

Example -- If you wish to step the measurement in 200-Hz steps, enter 200.

If you specify astep frequency of 0, the Test System performsthe Operation at the specified
start frequency, then performs the Operation again, and again, indefinitely, until you stop
it manually. Thisfeature allowsyou to test the cellular telephone repetitively at aparticular
frequency.

Audio Stop Frequency [300-3000] Hz

This parameter allows you to specify the stop frequency to be used in measuring
the cellular telephone transmitter’s output in modulation deviation testing on an
analog voice channel.

The value is entered as a real number, in Hz, and in the range 300 through 3000.

Example -- If you wish to stop the measurement at 2500 Hz, enter 2500.

200



Chapter 4, Operation Descriptions
TXA Modulation Deviation Limiting on Analog Voice Channel

Pass/Fail Limits Used

One pass/fail limits specification is used in the TXA Modulation Limiting on
Analog Voice Channel Operation. Itis:

Modulation Deviation Limiting On AVC

This specification is described in the following paragraphs.

Modulation Deviation Limiting On AVC

This specification sets the pass/fail limits when the cellular telephone’s
transmitter circuits are tested for the capability to prevent the transmitter from
producing peak deviation in excess of the system specification for analog voice
channels.

The value is entered as a decimal number, as the upper limit only, and in kHz.

Pass/fail limits specifications are determined using any applicable standard, such
as:

e EIA/TIA Standard: Modulation Deviation Limiting

Example -- If you determine that the instantaneous peak and steady-state
deviations of the transmitter should not exceed the rated system peak frequency
deviation of £12 kHz, enter 12 asthe upper limit.
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Chapter 4, Operation Descriptions
TXA Modulation Deviation Limiting on Narrow Analog Voice Channel

TXA Modulation Deviation Limiting on Narrow Analog Voice Channel

NOTE: Audio connections from the cellular telephone to the Test System are required for this
Operation.
NOTE: Thisisan NAMPS-only Operation.

This Operation measures the capability of the transmitter circuits to prevent the
cellular telephone transmitter from producing deviations in excess of the system
specification when the telephone is operating on a narrow analog voice channel.

The Operation measures the Peak+ and the Peak—- values of the instantaneous
(INST) and steady state (SS) modulation and indicates whether the modulation is
symmetrical. Symmetry is based upon the difference between positive and
negative swings of the carrier at any level of modulation. Modulation limiting is
expressed in kHz; modulation symmetry is expressed in a percent difference
between positive and negative swings of the carrier.

Specifically, in this Operation, the Test System does the following:

1. Sets the audio generator’s frequency to 1 kHz.

2. Sets the audio generator’s level to produce an 8-kHz deviation by the cellular telephone.
3.
4

Increases the audio generator’s level by 20 dB.

. Repeats Steps 2 and 3 three times, and holds and reports the maximum peak frequency

deviation.

Steps the audio generator’s frequency from a start frequency to a stop frequency as
specified in the Audio Start Frequency and Audio Stop Frequency parameters, in
increments specified in the Audio Step Frequency parameter, while the audio generator
level is maintained at the 20-dB overdrive. Peak frequency deviation is measured at
each step.
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Parameters Used

NOTE:

Chapter 4, Operation Descriptions
TXA Modulation Deviation Limiting on Narrow Analog Voice Channel

The parameters used in the TXA Modulation Deviation Limiting on Narrow
Analog Voice Channel Operation are:

Audio Start Frequency [300-3000] Hz
Audio Step Frequency [0-2700] Hz
Audio Stop Frequency [300-3000] Hz

These parameters are described in the following paragraphs.

Audio Start Frequency [300-3000] Hz

This parameter allows you to specify the start frequency to be used in measuring
the cellular telephone transmitter’s output in modulation deviation testing on a
narrow analog voice channel.

The value is entered as a real number, in Hz, and in the range 300 through 3000.

Example -- If you wish to start the measurement at 500 Hz, enter 500.

Audio Step Frequency [0-2700] Hz

This parameter allows you to specify the step size to be used in measuring the
cellular telephone transmitter’s output in modulation deviation testing arrem
analog voice channel.

The value is entered as a real number, in Hz, and in the range 0 through 2700.

Example -- If you wish to step the measurement in 200-Hz steps, enter 200.

If you specify astep frequency of 0, the Test System performsthe Operation at the specified
start frequency, then performs the Operation again, and again, indefinitely, until you stop
it manually. Thisfeature allowsyou to test the cel lular telephone repetitively at aparticular
frequency.

Audio Stop Frequency [300-3000] Hz

This parameter allows you to specify the stop frequency to be used in measuring
the cellular telephone transmitter’s output in modulation deviation testing on a
narrow analog voice channel.

The value is entered as a real number, in Hz, and in the range 300 through

Example -- If you wish to stop the measurement at 2500 Hz, enter 2500.
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Chapter 4, Operation Descriptions
TXA Modulation Deviation Limiting on Narrow Analog Voice Channel

Pass/Fail Limits Used

One pass/fail limits specification is used in the TXA Modulation Deviation
Limiting on Narrow Analog Voice Channel Operation. Itis:

Modulation Deviation Limiting On N-AVC

This specification is described in the following paragraphs.

Modulation Deviation Limiting On N-AVC

This specification sets the pass/fail limits when the cellular telephone’s
transmitter circuits are tested for the capability to prevent the transmitter from
producing peak deviation in excess of the system specification for narrow analog
voice channels.

The value is entered as a decimal number, as the upper limit only, and in kHz.
Pass/fail limits specifications are defined any applicable standard, such as:
e EIA Standard: Modulation Deviation Limiting

Example -- If you determine that the instantaneous peak and steady-state
deviations of the transmitter should not exceed the rated system peak frequency
deviation of £12 kHz, enter 12 asthe upper limit.
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TXA RF Power Output

Parameters Used

This Operation measures the power at the output terminals of the cellular

telephone’s transmitter when the output terminals are connected to a 50-ohm load.
This Operation is ordinarily performed at the nominal supply voltage, but it may
be performed with high and low supply voltages for extreme measurements.

High and low supply voltages are measured only if the Test at Extreme Supply
Voltages parameter is set to test at extremes' (GE8l Modify External Power

Supply Parameters' on page 117), and only if an external programmable power
supply is available and has been configured to be used ®«B Hy the Test
System. SeETXA Current Drain" on page 182 for details on configuring an HP-

IB power supply.

Ordinarily, all power levels are tested. However, this Operation allows you to
select only the levels that you wish to test. Output power is expressed in watts or
dBm by selection in the Units for Power Measurement parametet &

M odify Execution Parameters’ on page 114).

The parameters used in the TXA RF Power Output Operation are:
Test Output Power Level 0[Yes, or NoJ
Test Output Power Level 1[Yes, or NoJ
Test Output Power Level 2[Yes, or NoJ
Test Output Power Level 3-6 [Yes, or NOJ
Test Output Power Level 7 [Yes, or NOJ

These parameters are described in the following paragraphs.

Test Output Power Level 0[Yes, or NOJ

This parameter allows you to specify whether cellular telephone transmitter
output power testing will be performed at power level 0.

Two selections are provided in a toggle fornyats, andNo. Selectingres
causes the Test System to perform the tgsvwer level 0. Selectingo causes
the Test System to skip the test at power level 0.
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Chapter 4, Operation Descriptions

TXA RF Power Output

Test Output Power Level 1[Yes, or Noj

This parameter allows you to specify whether cellular telephone transmitter
output power testing will be performed at power level 1.

Two selections are provided in atoggle format: Yes, and No. Selecting Yes
causes the Test System to perform the test at power level 1. Selecting No causes
the Test System to skip the test at power level 1.

Test Output Power Level 2[Yes, or NOJ

This parameter allows you to specify whether cellular telephone transmitter
output power testing will be performed at power level 2.

Two selections are provided in atoggle format: Yes, and No. Selecting Yes
causes the Test System to perform the test at power level 2. Selecting No causes
the Test System to skip the test at power level 2.

Test Output Power Level 3-6 [Yes, or NOJ

This parameter allows you to specify whether cellular telephone transmitter
output power testing will be performed at power levels 3 through 6.

Two selections are provided in atoggle format: Yes, and No. Selecting Yes
causes the Test System to perform the test at power levels 3 through 6. Selecting
No causesthe Test System to skip the test at power levels 3 through 6.

Test Output Power Level 7[Yes, or NOJ

This parameter allows you to specify whether cellular telephone transmitter
output power testing will be performed at power level 7.

Two selections are provided in atoggle format: Yes, and No. Selecting Yes
causes the Test System to perform the test at power level 7. Selecting No causes
the Test System to skip the test at power level 7.
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TXA RF Power Output

Pass/Fail Limits Used

The pass/fail limits specifications used in the TXA RF Power Output Operation
are:

Output Power at Level 0
Output Power at Level 1
Output Power at Level 2
Output Power at Level 3
Output Power at Level 4
Output Power at Level 5
Output Power at Level 6
Output Power at Level 7

These specifications are described in the following paragraphs.

Output Power at Levels0 through 7

These specifications set the pass/fail limits for output power levels 0 through 7, as
measured in analog and/or digital tests at the trarersitiutput terminal. Each
power level limit is separate and may be set as required.

The values are entered as decimal numbers, in dBW.

NOTE: Units for power measurement are set by the Units for Power Measurement parameter (see
"GEN Modify Execution Parameters' on page 114). Unitsfor pass/fail limits
specifications are always dBW, regardless of the unitsfor power measurement. If unitsfor
power measurement are other than dBW, the Test Software will convert the pass/fail limits
specifications to the appropriate units automatically.

Pass/fail limits specifications are determined using any applicable standard, such
as:

e EIA/TIA Standard: Transmitter Output Power

NOTE: Values for power levels in the standard are for effective radiated power (ERP) and not as
measured directly from the cellular telephone. Power levels will be higher when measured
directly from the cellular telephone.
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Chapter 4, Operation Descriptions
TXA RF Power Output

Example -- If you determine that the output power levels should be maintained
within the range of 2 dB and -4 dB of the nominal values over a specified
temperature range, enter the values as shown in table 6 on page 208 for the lower
limit and the upper limit for power levels of 0 through 7.

Table 6 Power LevelsExample
Power L evel Nominal Lower Limit | Upper Limit
Value (dBW) (dBW) (dBW)
Level O 6 2 8
Level 1 2 ) 4
Level 2 -2 -6 0
Level 3 -6 -10 4
Level 4 -10 -14 -8
Level 5 -14 -18 _12
Level 6 -18 —22 _16
Level 7 -22 -2 20
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TXA RF Power Output vs Channel (Plotted)

TXA RF Power Output vs Channel (Plotted)

NOTE:

Parameters Used

This Operation measures the power at the output terminals of the cellular
telephone transmitter when the output terminals are connected to a 50-ohm load,
then plots the output power in relation to channel number in the range of channels
specified by the Operation parameters. At each channel measurement, apoint is
located in an X-Y plot, where the X axis represents increasing channel numbers,
and the Y axis represents measured power, in watts or dBm. The measurement
points are connected by a straight line to produce a plot of power versus channels.

The number of the channel a which the Test System was working at the time that this
Operation is encountered is irrelevant for the Operation. The Test System performs an
implicit handoff to the channel specified as the start channel in the Operation and then
performsthe rest of the Operation. At the conclusion of the Operation, the Test Software
hands the cellular telephone off to the channel specified for the next Operation.

This Operation is performed at the nominal supply voltage.

Ordinarily, all power levels are tested. However, this Operation allows you to
select only the levels that you wish to test.

Output power is expressed in watts or dBm by selection in the Units for Power
Measurement parameter (see " GEN Modify Execution Parameters' on page 114).

The parameters used in the TXA RF Power Output vs Channel (Plotted)
Operation are:

TXA Power Start Channel Number [1-799, 991-1023]
TXA Power Step Channel Number [1-1023]

TXA Power Stop Channel Number [1-799, 991-1023]
TXA Output Power Levels Tested [0, 0-7,2-7,0& 7, or 7]

These parameters are described in the following paragraphs.
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Chapter 4, Operation Descriptions
TXA RF Power Output vs Channel (Plotted)

TXA Power Start Channel Number [1-799, 991-1023]

This parameter allows you to specify the start channel to be used in constructing a

plot of the cellular telephone transmitter’'s output power in relation to channel
numbers in RF power output testing when the cellular telephone is operating on an
analog channel.

The value is entered as an integer in the ranges 1 through 799 and 991 through
1023.

Example -- If you wish to start the plot at channel 55, enter 55.

TXA Power Step Channel Number [1-1023]

This parameter allows you to specify the step size to be used in constructing a plot
of the cellular telephone transmitter’s output power in relation to channel numbers
in RF power output testing when the cellular telephone is operating on an analog
channel.

The value is entered as an integer in the range 0 through 1023.

Example -- If you wish to step the plot in 20-channel increments, enter 20.

TXA Power Stop Channel Number [1-799, 991-1023]

This parameter allows you to specify the stop channel to be used in constructing a
plot of the cellular telephone transmitter’'s output power in relation to channel
numbers in RF power output testing when the cellular telephone is operating on an
analog channel.

The value is entered as an integer in the ranges 1 through 799 and 991 through
1023.

Example -- If you wish to stop the plot at channel 799, enter 799.
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TXA RF Power Output vs Channel (Plotted)

TXA Output Power Levels Tested [0,0-7,2-7,0& 7, 0r 7]

This parameter allows you to specify the output power levelsto be tested and
plotted in relation to channel numbers.

Five selections are provided in a one-of-many format. These are:
0 causes current to be measured and plotted at power level 0 only.
0- 7 causes current to be measured and plotted at power levels 0 through 7.
2- 7 causes current to be measured and plotted at power levels 2 through 7.
0 & 7 causes current to be measured and plotted at power level O and 7.

7 causes current to be measured and plotted at power level 7 only.

Example -- If you wish to plot the power output at power levels 2, 3, 4, 5, 6, and
7, select 2- 7.

Pass/Fail Limits Used

The pass/fail limits specifications used in the TXA RF Power Output vs Channel
(Plotted) Operation are:

Output Power at Level 0
Output Power at Level 1
Output Power at Level 2
Output Power at Level 3
Output Power at Level 4
Output Power at Level 5
Output Power at Level 6
Output Power at Level 7

These specifications are described in the following paragraphs.
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Chapter 4, Operation Descriptions
TXA RF Power Output vs Channel (Plotted)

NOTE:

NOTE:

Output Power at Levels0 through 7

These specifications set the pass/fail limits for output power levels 0 through 7, as
measured in analog and/or digital tests at the transmitter output terminal. Each
power level limit is separate and may be set as required.

The values are entered as decimal numbers, in dBW.

Units for power measurement are set by the Units for Power Measurement parameter (see
"GEN M odify Execution Parameters' on page 114). Unitsfor pass/fail limits
specifications are always dBW, regardless of the unitsfor power measurement. If unitsfor
power measurement are other than dBW, the Test Software will convert the pass/fail limits
specifications to the appropriate units automatically.

Pass/fail limits specifications are determined using any applicable standard, such
as.

e EIA/TIA Standard: Transmitter Output Power

Values for power levels in the standard are for effective radiated power (ERP) and not as
measured directly from the cellular telephone. Power levels will be higher when measured
directly from the cellular telephone.

Example -- If you determine that the output power levels should be maintained
within the range of 2 dB and -4 dB of the nominal values over a specified
temperature range, enter the values as shown intable 7 for the lower limit and the
upper limit for power levels of 0 through 7.
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TXA RF Power Output vs Channel (Plotted)

Table7 Power Levels Example
Power L evel Nominal Lower Limit | Upper Limit
Value (dBW) (dBW) (dBW)
Level O 6 2 8
Level 1 2 ) 4
Level 2 -2 -6 0
Level 3 -6 -10 4
Level 4 -10 -14 -8
Level 5 -14 -18 _12
Level 6 -18 —22 _16
Level 7 -22 -2%6 20
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Chapter 4, Operation Descriptions
TXA Signaling Tone Frequency and Deviation

TXA Signaling Tone Frequency and Deviation

Background

Parameters Used

This Operation measures the frequency and deviation of the cellular telephone’s
signaling tone (ST).

The Operation measures the signaling tone’s (ST) frequency and peak deviation.
Since the SAT is always on in this Operation, deviation is measured with the rms
detector, and both with ST on and with the ST off. The peak deviation of the ST is
calculated from the two readings (ST on and ST off) rétoee, test rsults

indicate peak deviation, not peak+ or peak

Since this Operation is run in the “maintenance mode”, where the base station is
waiting for an answer, you must press the cellular telephone’s SEND key to exit
the test.

The ST is a 10-kHz tone generated by the cellular telephone on a wide voice
channel. It is transmitted to the cell site for confirming orders (such as Alert,
Audit, and Change Power) and for signaling flash and release requests.

No parameters are used in the TXA Signaling Tone Frequency and Deviation
Operation.
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TXA Signaling Tone Frequency and Deviation

Pass/Fail Limits Used

The pass/fail limits specifications used in the TXA Signaling Tone Frequency and
Deviation Operation are:

Signaling Tone Deviation
Signaling Tone Frequency
These specifications are described in the following paragraphs.

Signaling Tone Deviation

This specification sets the pass/fail limits for the signaling tone’s peak frequency
deviation.

The values are entered as decimal numbers, as upper and lower limits, and in kHz.

Pass/fail limits specifications are determined using any applicable standard, such
as:

e EIA/TIA Standard: Signaling Tone (ST)

Example -- If you determine that the nominal peak frequency deviation of the
carrier produced by the signaling tone should be +8 kHz with a +10% tolerance,
enter 7.2 asthe lower limit and 8.8 as the upper limit.

Signaling Tone Frequency

This specification sets the pass/fail limits for the signaling tone’s frequency
accuracy.

The values are entered as decimal numbers, as upper and lower limits, and in Hz.

Pass/fail limits specifications are determined using any applicable standard, such
as:

e EIA/TIA Standard: Signaling Tone (ST)

Example -- If you determine that the Signaling Tone frequency should be 10 kHz
+1 Hz, enter 9999 as the lower limit and 10001 as the upper limit.
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TXA Supervisory Audio Tone Frequency Error and Deviation

TXA Supervisory Audio Tone Frequency Error and Deviation

Background

NOTE:

Parameters Used

This Operation measures the frequency error and deviation of the cellular
telephone’s response to the three supervisory audio tones (SATSs). The rms
detector is used for measuring SAT deviation. The SAT deviation is then
converted to a peak reading.

Three frequencie$070, 6000, and 6030 Hz) are used as supervisory audio tones
(SAT) for signaling. One of the three tones is added to the wide channel voice
transmission by a cell site. The cellular telephone then detects the tone and
modulates the transmitted voice-channel carrier with a constant (relative) phase
tone that is regenerated from the received tone to establish a closed loop between
the cellular telephone and the cell site. Transmission of the SAT is suspended
during transmission of wideband data on the reverse voice channel (RVC), but is
not suspended when the signaling tone (ST) is sent.

This Operation uses the 6 kHz Bandpass Filter (Test Set Option 014014), if it isinstalled.
If the filter is not included in the Test Set, and the cellular telephone has an open
microphone, the readings might be affected by background noise. If your cellular telephone
has an open microphone, this Operation must be performed in a quiet environment.

The parameters used in the TXA Supervisory Audio Tone Frequency Error and
Deviation Operation are:

Test SAT Tone 5970 [Yes, or NoJ
Test SAT Tone 6000 [Yes, or No]
Test SAT Tone 6030 [Yes, or NoJ

These parameters are described in the following paragraphs.
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Test SAT Tone 5970 [Yes, or Noj

This parameter allows you to specify whether the 5970-Hz tone will be tested
during testing in the Supervisory Audio Tone Frequency Error and Deviation
Operation.

Two selections are provided in atoggle format: Yes, and No. Selecting Yes
causesthe Test System to perform the test. Selecting No causesthe Test System to
ignore the test.

Test SAT Tone 6000 [Yes, or Noj

This parameter allows you to specify whether the 6000-Hz tone will be tested
during testing in the Supervisory Audio Tone Frequency Error and Deviation
Operation.

Two selections are provided in atoggle format: Yes, and No. Selecting Yes
causesthe Test System to perform the test. Selecting No causesthe Test System to
ignore the test.

Test SAT Tone 6030 [Yes, or Noj

This parameter allows you to specify whether the 6030-Hz tone will be tested
during testing in the Supervisory Audio Tone Frequency Error and Deviation
Operation.

Two selections are provided in atoggle format: Yes, and No. Selecting Yes
causesthe Test System to perform the test. Selecting No causesthe Test System to
ignore the test.
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Chapter 4, Operation Descriptions
TXA Supervisory Audio Tone Frequency Error and Deviation

Pass/Fail Limits Used

The pass/fail limits specifications used in the TXA Supervisory Audio Tone
Frequency Error and Deviation Operation are:

SAT Deviation
SAT Frequency Error
These specifications are described in the following paragraphs.

SAT Frequency Deviation

This specification sets the pass/fail limits for the SAT tone’s firegkiency
deviation.

The values are entered as decimal numbers, as upper and lower limits, and in kHz.

Pass/fail limits specifications are determined using any applicable standard, such
as:

e EIA/TIA Standard: Supervisory Audio Tone (SAT)

Example -- If you determine that the peak frequency deviation of each
transponded SAT should be 2 kHz +.2 kHz, enter 1.8 asthe lower limit and 2.2 as
the upper limit.

SAT Frequency Error

This specification sets the pass/fail limits for the SAT tone frequency accuracy.
The values are entered as decimal numbers, as upper and lower limits, and in Hz.

Pass/fail limits specifications are determined using any applicable standard, such
as.

e EIA/TIA Standard: Supervisory Audio Tone (SAT)

Example -- If you determine that any one of the three SAT tones should not vary
in frequency more than +1 Hz, enter -1 asthe lower limit and 1 as the upper limit.
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TXA Wideband Data Deviation

This Operation measures the Peak+ and Peak- frequency deviation of the cellular
telephone’s output data burst.

The Operation provides e possible methods of testing. These are described in
the following paragraphs.

In the first method, the Test System measures the Peak+ andfRsplency

deviation of the data in the entire reverse voice channel (RVC) burst to ensure that
it is within the specified limits. The Test System tests the entire burst by sending
the FVC message 5 times while the Peak+ hold detector is on, and another 5 times
while the Peak hold detector is on.

This method is selected by setting the Data Portion Tested parametanta

In the second method, the Test System first performs the test on the steady state
portion of the RVC data signal, then on the entire signal (as described in the first
method).

The Test System performs the steady state portion of the test by measuring the
RVC data signal between 20 milliseconds and 50 milliseconds following the
beginning of the data burst. The Test System compares the Peak + and Peak
results with the values in the Steady State Deviation pass/fail limits specification.
It then compares the results of the transient portion of the test with the values in
the Transient Data Deviation pass/fail limits specification.

This method is selected by setting the Data Portion Tested paramedehto

In the third method, the Test Systerrforms the test oanly the steady state
portion of the RVC data signal (as described in the second method).

This method is selected by setting the Data Portion Tested paramstentty .
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Chapter 4, Operation Descriptions
TXA Wideband Data Deviation

Background

Applications:

In all three methods, the cellular telephone should blank the supervisory audio
tone (SAT) before sending the RV C message; therefore, SAT deviation should
not beincluded in the deviation measurement. If the cellular telephone has an
open microphone, the readings might be affected by background noise. In this
case, mute the handset.

Using the first method, Hewlett-Packard Company has found that some cellular
telephones fail this Operation because the tel ephones produce a carrier frequency
transient at the beginning of wideband data transmission. This causes the peak
frequency deviation to exceed the maximum specification of +8 kHz +10 percent
(or atotal of +8.8 kHz) specified in the EIA/TIA 1S-55 Standard. This transient
typically occurs during the first 10 milliseconds of the wideband data transmission
from the telephone. The Test System measures the FM peak deviation during the
entire period while the tel ephone transmitsits data and holds and displays only the
highest positive and negative peaks detected. The Test Set has afast peak detector
that captures the peak deviation that occurs over the entire period, including the
deviation that occurs in the first 10 milliseconds. The measurement method
conformsto the EIA/TIA 1S-55 Standard.

RV C data are Manchester-encoded data that are used for cellular system signaling
and control. Manchester encoding is accomplished by transforming each NRZ
(non-return to zero) binary one to a zero-to-one transition and each NRZ binary
zero to aone-to-zero transition. The data stream is then used to modul ate the
transmitter carrier using direct binary frequency-shift keying (FSK).

On the wide voice channels, the datarate is 10 kilobits/second and the nominal
peak transmitted deviation is 8 kHz. All other modulation sources to the
transmitter are iibited when the data are transmitted (“blank and burst”).

On the narrow voice channels, the data rate is 100 bits/second and the nominal
peak transmitter deviation is 700 Hz. The data words are inserted into the DSAT
data stream. The transmitter is modulated simultaneously by voice audio and the
data stream.
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TXA Wideband Data Deviation

One parameter is used in the TXA Wideband Data Deviation Operation. It is:
Data Portion Tested [ Steady, Trans, or Both]

This parameter is described in the following paragraphs.

Data Portion Tested [Steady, Trans, or Both]
This parameter allows you to specify the mode for execution of the Operation.
Three selections are provided in a one-of-many format. These are;

St eady causes the Test System to perform the test on only the steady-state portion of
the data burst from the cellular telephone.

Tr ans causes the Test System to perform the test on only the transient portion of the
data burst from the cellular telephone.

Bot h causes the Test System to perform the test on both the steady-state and transient
portions of the data burst from the cellular telephone.

Example -- If you wish to test only the transient portion of the data burst, select
Transi ent .

Pass/Fail Limits Used

The pass/fail limits specifications used in the TXA Wideband Data Deviation
Operation are:

Steady State Data Deviation

Transient Data Deviation

These specifications are described in the following paragraphs.

Steady State Data Deviation
This specification sets the pass/fail limits for the Steady State Data deviation.
The values are entered as decimal numbers, as upper and lower limits, and in kHz.

Pass/fail limits specifications are determined using any applicable standard, such
as.

* EIA Standard: Wideband Data

Example -- If you determine that the frequency deviation should be +8 kHz with a
+10-percent tolerance, enter 7.2 as the lower limit and 8.8 as the upper limit.
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Chapter 4, Operation Descriptions
TXA Wideband Data Deviation

Transient Data Deviation

This specification sets the pass/fail limits for the transient portion of the TXA
Wideband Data Deviation Operation.

The values are entered as decimal numbers, as upper and lower limits, and in kHz.

Pass/fail limits specifications are determined using any applicable standard, such
as.

* EIA Standard: Wideband Data

Example -- If you determine that the frequency deviation should be +8 kHz with a
+10-percent tolerance, enter 7.2 as the lower limit and 8.8 as the upper limit.
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RXA Audio Distortion

NOTE: Audio connections from the cellular telephone to the Test System are required for this
Operation.

This Operation measures the distortion from the cellular telephone receiver when
a standard test tone (a-50 dBm RF signal) is applied to the receiver antenna. The 50
dBm RF signal is modulated to deviate to 8 kHz at a 1-kHz rate with a 6000-Hz
supervisory audio tone (SAT) present. Narrow anal og operation uses 3 kHz deviation and
DSAT.

NOTE: ThisOperation usesthe C-Message audio filter or the CCITT audiofilterif itisinstalled in
the Test System.

Parameters Used
No parameters are used in the RXA Audio Distortion Operation.

Pass/Fail Limits Used

One pass/fail limits specification is used in the RXA Audio Distortion Operation.
Itis:

Audio Distortion

This specification is described in the following paragraphs.
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Chapter 4, Operation Descriptions
RXA Audio Distortion

Audio Distortion

This specification sets the pass/fail limits used whemebeiver's audio
distortion is measured while receiving the Standard RF Level.

The value is entered as a decimal number, as the upper limit only, and as a
percentage.

Pass/fail limits specifications are determined using any applicable standard, such
as:

« EIA/TIA Standard: Audio Harmonic Distortion

Example -- If you determine that the audio distortion should not exceed 5 percent
at anormal audio output, enter 5 as the upper limit.
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RXA Audio Frequency Response

NOTE:

Parameters Used

Audio connections from the cellular telephone to the Test System are required for this
Operation.

This Operation measures the capability of the cellular telephone receiver’s audio
output circuitry to follow a 6-dB/octave de-emphasis curve, as well as to follow
an audio-bandpass response. The signal specified by the Analog Voice Channel
Power Level parameter (s€P Page from Analog Control Channel to Analog

Voice Channel" on page 126) is applied with a constant deviation. The modulation
rate is swept over the audi@quency-response range, from a specified start level,
to a specified stop level, in specified increments.

Specifically, in this Operation, the Test System does the following:

1. Appliesa -50 dBm RF signal to the cellular telephone receiver’'s antenna.

2. Modulates the-50 dBm RF signal to deviate to 2.9 kHz at a 1-kHz rate with a
supervisory audio tone (SAT) present and makes a reference. (Narrow analog operation
uses 1.5-kHz deviation and DSAT.)

3. Sweeps the frequency rate over the desired range and measures the response.

4. Applies a2:1 correction to the measured results if the compandor ig\setaygs On.

Receiver audio frequency response is expressed in dB error from a 6-dB/octave
curve.

The parameters used in the RXA Audio Frequency Response Operation are:
RX Audio Start Frequency [300-3000] Hz
RX Audio Step Frequency [0-2700] Hz]
RX Audio Stop Frequency [300-3000] Hz
Compandor State [Always On, Controllable]

These parameters are described in the following paragraphs.
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Chapter 4, Operation Descriptions
RXA Audio Frequency Response

RX Audio Start Frequency [300-3000] Hz

This parameter allows you to specify the start frequency to be used in varying the
input signal frequency in cellular telephone’s audio frequency response testing.

The value is entered as a real number, in Hz, and in the range 300-3000.

Example -- If you wish to vary the modulation frequency, starting at a frequency
of 1200 Hz, enter 1200.

RX Audio Step Frequency [0-2700] Hz

This parameter allows you to specify the step size used to vary the input signal
frequency in cellular telephone’s audiequency response testing.

The value is entered as a real number, in Hz, and in the range 0-2700.

Example -- If you wish to vary the modulation frequency from a start frequency
to a stop frequency in 500-Hz steps, enter 500.

NOTE: If you specify astep frequency of 0, the Test System performsthe Operation at the specified
start frequency, then performs the Operation again, and again, indefinitely, until you stop
it manually. Thisfeature allowsyou to test the cellular telephone repetitively at aparticular
frequency.

RX Audio Stop Frequency [300-3000] Hz

This parameter allows you to specify the stop frequency to be used in varying the
input signal frequency in cellular telephone audio frequency response testing.

The value is entered as a real number, in Hz, and in the range 300-3000.

Example -- If you wish to vary the modulation frequency, stopping at a frequency
of 2800 Hz, enter 2800.
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Compandor State [Always On, Control]

This parameter allows you to specify the cellular telephone compandor’s
operating mode. The selections aAtevays On, andControl | abl e.

If the compandor is selected to be enabled, the Test System assumes that the cellular
telephone’s compressor circuitry is located before the pre-emphasis circuitry in the
transmitter, and after the de-emphasis circuitry in the receiver.

If Al ways On is selected, the effects of an “ideal expandor” are removed from the
test results. Audio Frequency Response results are reduced by half. Also, the test
operator is not prompted to turn the compandor “ON” and “OFF".

If Control is selected, you will be prompted to turn the cellular telephone’s
compandor on as appropriate during testing. Some manual control of the cellular
telephone compandor state is required.

Pass/Fail Limits Used

The pass/fail limits specifications used in the RXA Audio Frequency Response
Operation are:

Deviation from —6 dB/Oct 400 Hz-2400 Hz
Deviation from —6 dB/Oct <400 Hz & >2400 Hz

These specifications are described in the following paragraphs.

Deviation from —6 dB/Oct 400 Hz-2400 Hz

This specification sets the pass/fail limits used in testing the audio frequency
response of the cellular telephone receiver’s audio output circuitry, with the audio
response tested against the standard 6-dB/octave de-emphasis curve. The audio
response should not deviate beyond the specification limits over the frequency
range of 400 to 2400 Hz.

The values are entered as decimal numbers, as upper and lower limits, and in dB.

Pass/fail limits specifications are determined using any applicable standard, such
as:

e EIA/TIA Standard: Voice Audio Frequency Response

Example -- If you determine that the audio response should not deviate more than
1to -3 dB over the frequency range of 400 to 2400 Hz, enter -3 as the lower limit
and 1 as the upper limit.
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Chapter 4, Operation Descriptions
RXA Audio Frequency Response

Deviation from —6 dB/Oct <400 Hz & >2400 Hz

This specification sets the pass/fail limits used in testing the audio frequency

response for the cellular telephone reeeaudio oytut circuitry, with the

audio response tested against the standard 6-dB/octave de-emphasis curve. The
audio response should not deviate beyond the pass/fail limits specifications in the
regions of 300 to 400 Hz and 2400 to 3000 Hz.

The values are entered as decimal numbers, as upper and lower limits, and in dB.

Pass/fail limits specifications are determined using any applicable standard, such
as:

« EIA/TIA Standard: Voice Audio Frequency Response

Example -- If you determine that the audio response should not deviate more than
1to -6 dB over the frequency range of 300 to 400 Hz and 2400 to 3000 Hz, enter
-6 as the lower limit and 1 as the upper limit.
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RXA Expandor

NOTE:

Background

Parameters Used

Chapter 4, Operation Descriptions
RXA Expandor

Audio connections from the cellular telephone to the Test System are required for this
Operation.

This Operation measures the cellular telephone expandor’s zero reference level
and operating range. For every 1 dB change in input level, there should be a
nominal output level change of 2 dB.

Expandor response is expressed in dBV for the zéeoemece level, and in dB for
the tracking error over thadicated operating range.

Specifically, in this Operation, the Test System does the following:

1. Measuresthe expandor response at a 1-kHz rate and an RF input level of —50 dBm.

2. Appliesa2.9-kHz (1.5 kHz for narrow analog operation) deviation and measures the
“zero crossing” of the receiver. This value is retained as the reference level.

3. Theinput is varied from the start level specified in the Expandor Start Level parameter
to the stop level specified in the Expandor Stop Level parameter, in increments as
specified in the Expandor Step Level parameter.

4. Deviation is varied over the range and the expandor response relative to the “zero
crossing” point is calculated.

An expandor is used to provide the complement of the compressor in the cell site
transmitter. Together, the compressor and expandor provide improved signal-to-
noise-ratio in the demodulated audio.

The parameters used in the RXA Expandor Operation are;
Expandor Start LeveH1 to 12.3] dB
Expandor Step Level [0 to 33.3] dB
Expandor Stop LeveH1 to 12.3] dB

These parameters are described in the following paragraphs.
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Chapter 4, Operation Descriptions

RXA Expandor

Expandor Start Level [-21t012.3] dB

This parameter allows you to specify the starting value to be used in varying the
input level to the expandor in testing.

Thevalueisentered as area number, in dB, and in the range -21 through 12.3.

Example -- If you wish to start varying the input level to the expandor at -10 dB,
enter 10.

Expandor Step Level [0to 33.3] dB

This parameter allows you to specify the step size to be used in varying the input
level to the expandor in testing.

Thevalueisentered as areal number, in dB, and in the range 0 through 33.3.

Example -- If you wish to step the input level to the expandor in 2-dB increments,
enter 2.

Expandor Stop Level [-21to0 12.3] dB

This parameter allows you to specify the ending value to be used in varying the
input level to the expandor in testing.

Thevalueisentered as area number, in dB, and in the range -21 through 12.3.

Example -- If you wish to stop varying the input level to the expandor at 8 dB,
enter 8.

230



Chapter 4, Operation Descriptions
RXA Expandor

Pasg/Fail Limits Used
The pass/fail limits specifications used in the RXA Expandor Operation are:
Expandor Tracking Error <0 dB
Expandor Tracking Error >0 dB
Expandor Zero Reference Level

These specifications are described in the following paragraphs.

Expandor Tracking Error <0 dB

This specification sets the pass/fail limits used when the expandor’s output level is
measured at input levels below the 0 dB reference levefi(gee 32 on page

232). The output voltage tolerance should be within the pass/fail limits
specifications.

The values are entered as decimal numbers, as upper and lower limits, and in dB.

Pass/fail limits specifications are determined using any applicable standard, such
as:

« EIA/TIA Standard: Expandor

Example -- If you determine that the output voltage tolerance below the 0 dB
reference level should be +2 dB, enter -2 asthe lower limit and 2 as the upper
limit.
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Chapter 4, Operation Descriptions

RXA Expandor

Figure 32
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Expandor Tracking Error

Expandor Tracking Error >0 dB

This specification sets the pass/fail limits used when the expandor’s output level is
measured at input levels above the 0 dB reference levdigsee32). The output
voltage tolerance should be within the pass/fail limits specifications.

The values are entered as decimal numbers, as upper and lower limits, and in dB.

Pass/fail limits specifications are determined using any applicable standard, such
as:

« EIA/TIA Standard: Expandor

Example -- If you determine that the output voltage tolerance above the 0 dB
reference level should be +1 dB, enter -1 asthe lower limit and 1 as the upper
limit.
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Expandor Zero Reference Level

This specification sets the pass/fail limits used when the expandor’s output
voltage is measured at the 0 dB reference level.

The values are entered as decimal numbers, as upper and lower limits, and in dBV
rms.

Pass/fail limits specifications are determined using any applicable standard, such
as:

e The applicable Cellular Telephone Specification

The Expandor Zero Reference Level is not specified in the EIA/TIA standard for
NADC or NAMPS cédllular telephones. The test is performed and pass/fail limits
specifications are available so that you may measure the Expandor Zero
Reference Level and compare the result to specifications that meet testing
requirements.

If you do not wish to compare the measurement results to specifications, set the
Check setting in the pasd/fail limits specification for TXA Compressor Zero
Reference Deviation to None (see " Verifying and Editing Pass/Fail Limits
Specifications' on page 96 and see " Specifying Pass/Fail Limits," in chapter 3, on
page 103).

Example -- If you wish the output voltage from the receiver to be -20 dBV rms
+1dB, enter - 21 asthe lower limit and —19 as the upper limit.
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RXA Forward Voice Channel Order Message Error Rate

This Operation simulates sending a forward voice channel (FVC) order message
from the Test System to the cellular tel ephone and measures the Order Message
Error Rate.

Specifically, in this Operation, the Test System does the following:

1. Sendsaforward voice channel (FVC) audit message 100 times and counts the number
of acknowledgments from the cellular telephone.

2. Setsthe RF level as specified by the RF Level for Message Error Rate Test parameter.

3. Terminates the Operation if the cellular telephone misses 10 acknowledgmentsin a
row.

The FVC order message error rate is expressed in percent.

Parameters Used

One parameter is used in the RXA Forward Voice Channel Order M essage Error
Rate Operation. Itis:

RF Level for Message Error Rate Test [-30 to —120] dBm

This parameter is described in the following paragraphs.

RF Level for Message Error Rate Test [-30to —120] dBm

This parameter allows you to specify the RF signal level to be used for testing the
cellular telephone forward voice channel (FVC) message error rate. The standard
level required for call processing testsis—100 dBm. Thetypical level is-50 dBm.

Thevalueisentered as areal number, in dBm, and in the range —120 to —30.

Example -- If you wish to use an RF level of -50 dBm, enter -50.
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Pass/Fail Limits Used

One pass/fail limits specification is used in the RXA Forward Voice Channel
Order Message Error Rate Operation. It is:

Order Message Error Rate (OMER)
This specification is described in the following paragraphs.

Order Message Error Rate (OMER)

This specification sets the pass/fail limits for testing the receiver as it processes
the forward voice channel (FVC) order message.

Thevalueis entered as adecimal number, as an upper limit only, and asa
percentage.

Pass/fail limits specifications are determined using any applicable standard, such
as.

e EIA Standard: FVC Order Message

Example -- If you determine that the order message error rate should not exceed
5 percent, enter 5 as the upper limit.
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RXA Hum and Noise

NOTE: Audio connections from the cellular telephone to the Test System are required for this
Operation.

This Operation measures the ratio, expressed in dB, of the cellular telephone’s
residual audio output in the absence of modulation, to the rated audio output.

Also, this Operation uses the C-Message audio filter or the CCITT audio filter, if
it is installed in the Test System.

Specifically, in this Operation, the Test System does the following:

1. Appliesa—50 dBm RF signal to the receiver antenna.

2. Modulatesthe —50 dBm RF signal to deviateto 8 kHz at a 1-kHz rate with a SAT
present. (Narrow analog operation uses a 3-kHz deviation and DSAT.) The SAT is
always on during this Operation.

Parameters Used

No parameters are used in the RXA Hum and Noise Operation.

Pass/Fail Limits Used

One pass/fail limits specification is used in the RXA Hum and Noise Operation. It
is:

RXA Hum and Noise

This specification is described in the followingragrahs.
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RXA Hum and Noise

This specification sets the pass/fail limits used in testing the hum and noise level
of the cellular telephone receiver.

Thevalueis entered as adecimal number, as the upper limit only, and in dB.

Pass/fail limits specifications are determined using any applicable standard, such
as.

*« EIA/TIA Standard: Hum and Noise

Example -- If you determine that the hum and noise level of the receiver should
be at least 32 dB below the audio output for a 1-kHz modulated RF carrier at
-50 dBm having a+8-kHz peak frequency deviation, enter —32 as the upper limit.
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RXA Mobile Reported Interference

NOTE:

Background

Parameters Used

Thisisan NAMPS-only Operation.The channels must indicate the offset desired, U
(Upper), M (Middle), or L (Lower).

This Operation sweepsthelevel of the RF carrier generated by the Test System on
aforward voice channel and sent to the cellular telephone, and displays the
telephone mobile reported interference (MRI) response.

In this Operation, the signal that is sent to the cellular telephoneisvaried from the
start level specified in the RF Start Level parameter to the stop level specified in
the RF Stop Level parameter, in increments as specified in the RF Step Level
parameter.

At each level step, the Test System sends the MRI Parameter Message to the
cellular telephone with the RSSI and BER threshold fields set to zero. This
induces the cellular telephone to report the current status of its received signal
strength indicator (RSSI) and bit error rate (BER) measurements via the reverse
voice channel (RVC). These RSSI and BER values are then displayed.

NAMPS cellular telephones are capable of reporting RSSI and BER values to the
base station on command. The BER pertains to the signaling used on narrow voice
channels. This Operation may be run on only anarrow voice channel or aNAMPS
cellular telephone.

The parameters used in the RXA Mobile Reported I nterference Operation are:
RF Start Level [-30 to —120] dBm
RF Step Level [0to 90] dBm
RF Stop Level [-30to -120] dBm

These parameters are described in the following paragraphs.
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RF Start Level [-30 to —120] dBm

This parameter allows you to specify the level of the RF carrier that is output by
the Test System at the beginning of the Operation. The level will be decremented
during the test, so the start level isthe highest one used.

Thevalueisentered as areal number, in dBm, and in the range —30 through -120.
Example -- If you wish to start varying the output RF level at =75 dBm, enter -75.

RF Step Level [0to 90] dBm

This parameter allows you to specify the step size used in varying the RF carrier
that is output by the Test System during the Operation. The level is decremented
by the specified amount at each step during the test.

Thevalueisentered as areal number, in dBm, and in the range 0 through 90.

Example -- If you wish to decrement the output RF level in 5 dB steps, enter 5.

RF Stop Level [-30to —120] dBm

This parameter allows you to specify the level of the RF carrier that is output by
the Test System at the end of the Operation. The level is decremented during the
test, so the stop level isthe lowest one used.

Thevalueisentered as areal number, in dBm, and in the range —30 through -120.

Example -- If you wish to stop varying the output RF level at -25 dBm, enter -25.

Pass/Fail Limits Used

No pass/fail limits specifications are used in the RXA Mobile Reported
Interference Operation.

239

®)
°
®
=
®
=3
o
=]
O
®
%]
(2]
=
°
=4
o
]
2]




Chapter 4, Operation Descriptions
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RXA RF Sengitivity

NOTE:

NOTE:

Audio connections from the cellular telephone to the Test System are required for this
Operation.

This Operation sets and measures the cellular telephone receiver’'s RF sensitivity,
or SINAD, when the telephone is operating on an analog voice channel (AVC).

SINAD is the ratio, expressed in dB, of Signal + Noise + Distortion, to Noise +
Distortion.

The receiver's SINAD is measured at the receiver’s audio output, at the RF level
specified by the RF Level for SINAD Tegsarameter. This measurement differs
from a distortion measurement in that it is conducted at low RF input levels where
the noise contribution is significant. Receivers are typically required to provide at
least 12 dB SINAD (less than 25 percent noise and distortion) for RF input levels
below 1 microvolt.

In this Operation, the Test System modulates the RF signal to deviate to 8 kHz at
a 1-kHz rate with a supervisory audio tone (SAT) present. (Narrow analog
operation uses a 3-kHz deviation and DSAT.)

This Operation is ordinarily performed at the nominal supply voltage, but it may be
performed with high and low supply voltages for extreme measurements. In such case, the
measurement is repeated at high and low supply voltages if the Test at Extreme Supply

V oltages parameter is set to Yes.

If the Test at Extreme Supply Voltages parameter is sgidqsee” " GEN
Modify External Power Supply Parameters' on page 117), so that output power
measurements are made at high supply voltage and low supply voltage, this
Operation requires a properly configured programmable power supply (see" TXA
Current Drain" on page 182).
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The parameters used in the RXA RF Sensitivity Operation are;
RF Level for SINAD Test [-30 to —120] dBm
RF Lvl for SINAD at Extreme Supply Volt [-30 to —120] dBm

These parameters are described in the following paragraphs.

RF Level for SINAD Test [-30to -120] dBm

This parameter allows you to specify the receiver input RF signal level for
measuring SINAD on wide voice channels at the nominal power supply voltage.

Thevalueisentered as areal number, in dBm, and in the range —30 through -120.

Example -- If you wish to set the receiver input RF signal level to -116 dBm,
enter -116.

RF Lvl for SINAD at Extreme Supply Volt [-30 to —120] dBm

This parameter allows you to specify the RF signal level for measuring SINAD on
wide voice channels at extreme supply voltage conditions.

Thevalueisentered as areal number, in dBm, and in the range —30 through -120.

The Test at Extreme Supply V oltages parameter must be set to Yes for this parameter to
be active (see " GEN Modify External Power Supply Parameters' on page 117).

Example -- If you wish to use an RF signal level of -90 dBm, enter —90.
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RXA RF Sensitivity

Pass/Fail Limits Used

One pass/fail limits specification is used in the RXA RF Sensitivity Operation. It
is:

SINAD for AVC
This specification is described in the following paragraphs.

SINAD for AVC

This specification sets the pass/fail limitsto be used when SINAD is measured at
the audio output of the cellular telephone receiver when the telephoneis operating
on an analog voice channel.

Thevalueis entered as adecimal number, as the lower limit only, and in dB.

Pass/fail limits specifications are determined using any applicable standard, such
as.

¢ EIA Standard: RF Sensitivity

Example -- If you determine that the usable sensitivity measurement results in
12 dB SINAD at the audio output of the receiver, enter 12 as the lower limit.
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RXA RF Sengitivity, Narrow Analog Voice Channel

NOTE:

NOTE:

NOTE:

Audio connections from the cellular telephone to the Test System are required for this
Operation.

Thisisan NAMPS-only Operation. The channels must indicate the offset desired, U
(Upper), M (Middle), or L (Lower).

This Operation sets and measures the cellular telephone receiver’'s RF sensitivity,
or SINAD, when the telephone is operating oraerow analog voice channel
(N-AVC).

SINAD is the ratio, expressed in dB, Sfjnal + Noise + Distortion, to Noise +
Distortion.

The receiver's SINAD is measured at the receiver audio output, at the RF level
specified by the RF Level for SINAD Test on N-AVC parameter. This
measurement differs from a distortion measurement in that it is conducted at low
RF input levels where the noise contribution is significant. Receivers are typically
required to provide at least 12 dB SINAD (less than 25 percent noise and
distortion) for RF input levels below 1 microvolt.

In this Operation, the Test System modulates the RF signal to deviate to 3 kHz at
a 1-kHz rate with a digital supervisory audio tone (DSAT) present.

This Operation is ordinarily performed at the nominal supply voltage, but it may be
performed with high and low supply voltages for extreme measurements. In such case, the
measurement is repeated at high and low supply voltages if the Test at Extreme Supply

V oltages parameter is set to Yes.

If the Test at Extreme Supply Voltages parameter is s@adqsee’ GEN M odify
External Power Supply Parameters' on page 117), so that output power
measurements are made at high supply voltage and low supply voltage, this
Operation requires a properly configured programmable power supplyT(&ae
Current Drain" on page 182).
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Parameters Used

NOTE:

The parameters used in the RXA RF Sensitivity, Narrow Analog Voice Channel
Operation are:

RF Level for SINAD Test on N-AVC [-30 to —120] dBm
RF Lvl for SINAD Test on N-AVC at Extreme V [-30 to —120] dBm

These parameters are described in the following paragraphs.

RF Level for SINAD Test on N-AVC [-30to -120] dBm

This parameter setsthe RF signal level for measuring SINAD on narrow analog
voice channels at the nominal power supply voltage.

Thevalueisentered as areal number, in dBm, and in the range —30 through -120.
Example -- If you wish to set the RF signal level to -90 dBm, enter —90.

RF Lvl for SINAD Test on N-AVC at ExtremeV [-30to —-120] dBm

This parameter allows you to specify the RF signal level for measuring SINAD on
narrow voice channels at extreme power supply voltages.

Thevalueis entered as areal number, in dBm, and in the range —30 through —120.

The Test at Extreme Supply V oltages parameter must be set to Yes for this parameter to
be active (see " GEN Modify External Power Supply Parameters' on page 117).

Example -- If you wish to set the RF signal level to -90 dBm, enter —90.
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Pass/Fail Limits Used

One pass/fail limits specification is used in the RXA RF Sensitivity, Narrow
Analog Voice Channel Operation. Itis:

SINAD for N-AVC
This specification is described in the following paragraphs.

SINAD for N-AVC

This specification sets the pass/fail limitsto be used when SINAD is measured at
the audio output of the cellular telephone’s receiver when the telephone is
operating on a narrow analog voice channel.

The value is entered as a decimal number, as the lower limit only, and in dB.

Pass/fail limits specifications are determined using any applicable standard, such
as:

e EIA Standard: RF Sensitivity

Example -- If you determine that the usable sensitivity measurement results in
12 dB SINAD at the audio output of the receiver, enter 12 as the lower limit.
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RXA RF Senditivity vs Channel (Plotted)

NOTE:

NOTE:

NOTE:

Audio connections from the cellular telephone to the Test System are required for this
Operation.

This Operation sets and measures the cellular telephone receiver’'s RF sensitivity,
or SINAD, then plots the sensitivity in relation to channel number in the range of
channels specified by the Operation’s parameters. At each channel measurement,
a point is located in an X-Y plot, where the X axis represents increasing channel
numbers, and the Y axis represents sensitivity, in dB. The data points are then
connected to create a plot.

The number of the channel a which the Test System was working at the time that this
Operation is encountered is irrelevant for the Operation. The Test System performs an
implicit handoff to the channel specified as the start channel in the Operation and then
performsthe rest of the Operation. At the end of the Operation, the Test System performs
another handoff (either explicit or implicit) to whatever channel is next.

SINAD is the ratio, expressed in dB, of:
e Signal + Noise + Distortion,
¢ to Noise + Distortion.

The receiver's SINAD is measured at the receiver’s audio output and at the RF
level specified by the RF Level for SINAD Test parameter. This measurement
differs from adistortion measurementin that it is conducted at low RF input levels
at which the noise contribution is significant. Receivers are typically required to
provide at least 12 dB SINAD (less than 25 percent noise and distortion) for RF
input levels below 1 microvolt.

In performing the Operation, the Test System modulates the RF signal to deviate
to 8 kHz at a 1-kHz rate with a SAT tone present.

This Operation is ordinarily performed at the nominal supply voltage, but it may be
performed with high and low supply voltages for extreme measurements. In such case, the
measurement is repeated at high and low supply voltages if the Test at Extreme Supply

V oltages parameter is set to Yes.
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If the Test at Extreme Supply Voltages parameter is set to Yes (see” GEN M odify
External Power Supply Parameters' on page 117), so that output power
measurements are made at high supply voltage and low supply voltage, this
Operation requires a properly configured programmable power supply (see" TXA
Current Drain" on page 182).

The parameters used in the RXA RF Sensitivity vs Channel (Plotted) Operation
are:

Start Channel Number [1-799, 991-1023]

Step Channel Number [1-1023]

Stop Channel Number [1-799, 991-1023]

RF Level for SINAD Test [-30 to —120] dBm

RF Lvl for SINAD at Extreme Supply Volt [-30to —=120] dBm

These parameters are described in the following paragraphs.

Start Channel Number [1-799, 991-1023]

This parameter allows you to specify the start channel to be used in constructing a
plot of the cellular telephone receiver sensitivity in relation to channel numbersin
RF sensitivity testing.

Thevalueis entered as an integer in the ranges 1 through 799 and 991 through
1023.

Example -- If you wish to start the plot at channel 100, enter 100.

Step Channel Number [1-1023]

This parameter allows you to specify the step size to be used in constructing aplot
of the cellular telephone receiver sensitivity in relation to channel numbersin RF
sensitivity testing.

Thevalueisentered as an integer in the range 1 through 1023.
Example -- If you wish to step the plot in 100-channel steps, enter 100.
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RXA RF Sensitivity vs Channel (Plotted)

NOTE:

Stop Channel Number [1-799, 991-1023]

This parameter allows you to specify the stop channel to be used in constructing a
plot of the cellular telephone receiver sensitivity in relation to channel numbersin
RF sensitivity testing.

Thevalueis entered as an integer in the ranges 1 through 799 and 991 through
1023.

Example -- If you wish to stop the plot at channel 500, enter 500.

RF Level for SINAD Test [-30to -120] dBm

This parameter allows you to specify the receiver input's RF signal level for
measuring SINAD on wide voice channels at the nominal power supply voltage.

The value is entered as a real number, in dBm, and in the +8Aghrough-120.

Example -- If you wish to set the receiver input RF signal level1@6 dBm,
enter-116.

RF Lvl for SINAD at Extreme Supply Volt [-30 to —120] dBm

This parameter allows you to specify the RF signal level for measuring SINAD on
wide voice channels at extreme supply voltage conditions.

The value is entered as a real number, in dBm, and in the +8Aghrough-120.

The Test at Extreme Supply V oltages parameter must be set to Yes for this parameter to
be active (see " GEN Modify External Power Supply Parameters' on page 117).

Example -- If you wish to use an RF signal level<#0 dBm, enter90.
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Pass/Fail Limits Used

One pass/fail limits specification is used in the RXA RF Sensitivity vs Channel
(Plotted) Operation. It is:

SINAD for AVC
This specification is described in the following paragraphs.

SINAD for AVC

This specification sets the pass/fail limitsto be used when SINAD is measured at
the audio output of the cellular telephone’s receiver when the telephone is
operating on an analog voice channel.

The value is entered as a decimal number, as the lower limit only, and in dB.

Pass/fail limits specifications are determined using any applicable standard, such
as:

e EIA Standard: RF Sensitivity

Example -- If you determine that the usable sensitivity measurement results in
12 dB SINAD at the audio output of the receiver, enter 12 as the lower limit.
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TXD Adjacent Channel Power

Parameters Used

This Operation measures the relative adjacent, first alternate, and second alternate
channel power at the output terminals of the cellular telephone’s transmitter. Only
the relative (not the absolute) measurement is displayed.

No parameters are used in the TXD Adjacent Channel Power Operation.

Pass/Fail Limits Used

The pass/falil limits specifications used in the TXD Adjacent Channel Power
Operation are:

Relative Adjacent Channel Power
Relative Alternate Channel Power

These specifications are described in the following paragraphs.

Relative Adjacent Channel Power

This specification sets the pass/fail limits for the upper and lower adjacent channel
power, as measured at frequency offsets30f kHz relative to the mean, in-
channel output power of the transmitter.

The value is entered as a decimal number, as the upper limit only, and in dB.

Pass/fail limits specifications are determined using any applicable standard, such
as:

« EIA/TIA Standard: Adjacent and Alternate Channel Power due to Modulation

Example -- If you determine that the average power in either the upper or lower
adjacent channel should be 26 dB below the mean, in-channel power of the
transmitter, enter —26.
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Relative Alternate Channel Power

This specification sets the pass/fail limitsfor the first and second alternate channel
power, as measured at frequency offsets of +60 kHz (first alternate) and +90 kHz
(second alternate) relative to the mean in-channel output power of the transmitter.

Thevalueis entered as adecimal number, as an upper limit only, and in dB.

Pass/fail limits specifications are determined using any applicable standard, such
as.

¢ EIA/TIA Standard: Adjacent and Alternate Channel Power due to Modulation

Example -- If you determine that the average power in either the first or second
alternate channel should be 45 dB below the mean, in-channel power of the
transmitter, enter —45.

251

®)
°
®
=
®
=3
o
=]
O
®
%]
(2]
=
°
=4
o
]
2]




Chapter 4, Operation Descriptions
TXD Modulation Accuracy

TXD Modulation Accuracy

Background

Parameters Used

This Operation measures the quality of the /4 DQPSK modulation of the cellular
telephone transmitter across one transmitted burst. M easurements that can be
made with this Operation are: error vector magnitude (EVM), phase error,
magnitude error, burst amplitude droop, I/Q origin offset, and carrier frequency
error.

Each measurement is separate and may be selected and performed individually or
included as part of a combination of measurements.

The Test System captures one transmitted burst of 162 symbols. It then predicts
anideal 1/Q trgjectory of the burst. The phase and magnitude of the I/Q vector and
its error are calculated at each detection decision point and the rms error vector
magnitude is cal cul ated.

The parameters used in the TXD Modulation Accuracy Operation are:
Test Error Vector Magnitude [Y es, or NOJ
Test Phase Error [Yes, or NOJ
Test Magnitude Error [Yes, or NoJ
Test Burst Amplitude Droop [Y es, or NOJ
Test 1/Q Origin Offset [Yes, or NOJ
Test Carrier Frequency Error [Yes, or NOJ

These parameters are described in the following paragraphs.

Test Error Vector Magnitude[Yes, or NOJ

This parameter allows you to specify whether error vector magnitude will be
measured during transmitter testing when the cellular telephone is on a digital
traffic channel.

Two selections are provided in atoggle format: Yes, and No. Selecting Yes
causes the Test Software to measure the error vector magnitude. Selecting No
causes the Test Software to ignore the measurement.
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Test Phase Error [Yes, or NoOJ

This parameter allows you to specify whether phase error will be measured during
transmitter testing when the cellular telephone is on a digital traffic channel.

Two selections are provided in atoggle format: Yes, and No. Selecting Yes
causes the Test Software to measure the phase error. Selecting No causes the Test
Software to ignore the measurement.

Test Magnitude Error [Yes, or NOJ

This parameter allows you to specify whether magnitude error will be measured
during transmitter testing when the cellular telephone is on a digital traffic
channel.

Two selections are provided in atoggle format: Yes, and No. Selecting Yes
causes the Test Software to measure the magnitude error. Selecting No causes the
Test Software to ignore the measurement.

Test Burst Amplitude Droop [Yes, or NOJ

This parameter allows you to specify whether burst amplitude droop will be
measured during transmitter testing when the cellular telephone is on a digital
traffic channel.

Two selections are provided in atoggle format: Yes, and No. Selecting Yes
causes the Test Software to measure the burst amplitude droop. Selecting No
causes the Test Software to ignore the measurement.

Test 1/Q Origin Offset [Yes, or NOJ

This parameter allows you to specify whether 1/Q origin offset will be measured
during transmitter testing when the cellular telephone is on a digital traffic
channel.

Two selections are provided in atoggle format: Yes, and No. Selecting Yes
causes the Test Software to measure the 1/Q origin offset. Selecting No causes the
Test Software to ignore the measurement.

Test Carrier Frequency Error [Yes, or NoJ

This parameter allows you to specify whether carrier frequency error will be
measured during transmitter testing when the cellular telephone is on a digital
traffic channel.

Two selections are provided in atoggle format: Yes, and No. Selecting Yes
causes the Test Software to measure the carrier frequency error. Selecting No
causes the Test Software to ignore the measurement.
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Pass/Fail Limits Used

The pass/fail limits specifications used in the TXD Modulation Accuracy
Operation are:

Error Vector Magnitude (EVM)
Phase Error

Magnitude Error

Burst Amplitude Droop

1/Q Origin Offset

Carrier Frequency Error

These specifications are described in the following paragraphs.

Error Vector Magnitude (EVM)
This specification sets the pass/fail limits for the error vector magnitude (EVM).

Thevalueis entered as adecimal number, as an upper limit only, and asa
percentage.

Pass/fail limits specifications are determined using any applicable standard, such
as.

« EIA/TIA Standard: 1S-137

Example -- If you determine that the error vector magnitude should be <12.5
percent, enter 12.5.
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Phase Error

This specification sets the pass/fail limits for the rms value of the phase error
components of the error vectors measured over one burst.

The phase error component is the difference in phase, at the detection decision
points, between the measured signal (after root Nyquist filtering, 1/Q origin offset
removal, burst amplitude droop removal, and carrier frequency error removal) and
the ideal signal generated from the same data pattern. The rms value is obtained
by taking the square root of the sum of the squares of the individual values at each
detection decision point over the measured burst. Phase error is an indicator of the
quality of the phase component of the /4 DQPSK signal and is one of the
components that contribute to the error vector magnitude.

Thevalueis entered as adecimal number, as an upper limit only, and asa
percentage.

Pass/fail limits specifications are determined using any applicable standard, such
as.

¢ EIA/TIA Standard: Modulation Accuracy

Example -- If you determine that the rms phase error should be <10 percent, enter
10.
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Magnitude Error

This specification sets the pass/fail limits for the rms value of the magnitude error
components of the error vectors measured over one burst.

The magnitude error component is the difference in amplitude, at the detection
decision points, between the measured signal (after root Nyquist filtering, 1/Q
origin offset removal, burst amplitude droop removal, and carrier frequency error
removal) and the ideal signal generated from the same data pattern. Thermsvalue
is obtained by taking the square root of the sum of the squares of the individual
values at each detection decision point over the measured burst. Magnitude error
isanindicator of the quality of the amplitude component of the 74 DQPSK signal
and is one of the components that contribute to the error vector magnitude.

Thevalueis entered as adecimal number, as an upper limit only, and asa
percentage.

Pass/fail limits specifications are determined using any applicable standard, such
as.

e EIA/TIA Standard: Modulation Accuracy

Example -- If you determine that the rms magnitude error should be <10 percent,
enter 10.

Burst Amplitude Droop

This specification sets the pass/fail limits for the burst amplitude droop rate.

Burst amplitude droop rate is the average rate of decay of the magnitude of the
signal at the detection decision points across the measured burst. Burst amplitude
droop rate is expressed in dB/symbol.

Thevalueis entered as adecimal number, as an upper limit only, and in
dB/symbol.

Pass/fail limits specifications are determined using any applicable standard, such
as.

e EIA/TIA Standard: Modulation Accuracy

Example -- If you determine that the average rate of decay in the magnitude of the
measured signal should be <1 dB/symbol, enter 1.
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I/Q Origin Offset
This specification sets the pass/fail limits for the I/Q origin offset.
Thevalueis entered as adecimal number, as an upper limit only, and in dB.

Pass/fail limits specifications are determined using any applicable standard, such
as.

e EIA/TIA Standard: 1S-137

Example -- If you determine that the 1/Q origin offset should be -20 dB, enter
-20.

Carrier Frequency Error

This specification sets the pass/fail limits for the cellular telephone’s carrier
frequency stability. Frequency error is measured over one burst.

The values are entered in decimal numbers, as upper and lower limits, and in Hz.

Pass/fail limits specifications are determined using any applicable standard, such
as:

« EIA/TIA Standard: Frequency Tolerance For Digital Mode Operation

Example -- If you determine that the carrier frequency should be maintained
within £200 Hz of any assigned channel frequency, enter —200 as the lower limit
and 200 as the upper limit.
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TXD Modulation Accuracy (10 Burst)

Parameters Used

This Operation measures the quality of the /4 DQPSK modulation of the cellular
telephone transmitter across the first 10 symbols of 10 transmitted bursts.
Measurements that result from this Operation are: error vector magnitude (EVM),
phase error, magnitude error, burst amplitude droop, 1/Q origin offset, and carrier
frequency error.

Each measurement is separate and may be selected and performed individually or
included as part of a combination of measurements.

The parameters used in the TXD Modulation Accuracy (10 Burst) Operation are;
Test Error Vector Magnitude [Y es, or NOJ
Test Phase Error [Yes, or NOJ
Test Magnitude Error [Yes, or NoJ
Test Burst Amplitude Droop [Y es, or NOJ
Test 1/Q Origin Offset [Yes, or NOJ
Test Carrier Frequency Error [Yes, or NOJ

These parameters are described in the following paragraphs.

Test Error Vector Magnitude[Yes, or NOJ

This parameter allows you to specify whether error vector magnitude will be
measured during transmitter testing when the cellular telephone is on a digital
traffic channel.

Two selections are provided in atoggle format: Yes, and No. Selecting Yes
causes the Test Software to measure the error vector magnitude. Selecting No
causes the Test Software to ignore the measurement.

Test Phase Error [Yes, or NOJ

This parameter allows you to specify whether phase error will be measured during
transmitter testing when the cellular telephone is on a digital traffic channel.

Two selections are provided in atoggle format: Yes, and No. Selecting Yes
causes the Test Software to measure the phase error. Selecting No causes the Test
Software to ignore the measurement.

258



Chapter 4, Operation Descriptions
TXD Modulation Accuracy (10 Burst)

Test Magnitude Error [Yes, or NOJ

This parameter allows you to specify whether magnitude error will be measured
during transmitter testing when the cellular telephone is on a digital traffic
channel.

Two selections are provided in atoggle format: Yes, and No. Selecting Yes
causes the Test Software to measure the magnitude error. Selecting No causes the
Test Software to ignore the measurement.

Test Burst Amplitude Droop [Yes, or NOJ

This parameter allows you to specify whether burst amplitude droop will be
measured during transmitter testing when the cellular telephone is on a digital
traffic channel.

Two selections are provided in atoggle format: Yes, and No. Selecting Yes
causes the Test Software to measure the burst amplitude droop. Selecting No
causes the Test Software to ignore the measurement.

Test 1/Q Origin Offset [Yes, or NOJ

This parameter allows you to specify whether 1/Q origin offset will be measured
during transmitter testing when the cellular telephone is on a digital traffic
channel.

Two selections are provided in atoggle format: Yes, and No. Selecting Yes
causes the Test Software to measure the 1/Q origin offset. Selecting No causes the
Test Software to ignore the measurement.

Test Carrier Frequency Error [Yes, or NoJ

This parameter allows you to specify whether carrier frequency error will be
measured during transmitter testing when the cellular telephone is on a digital
traffic channel.

Two selections are provided in atoggle format: Yes, and No. Selecting Yes
causes the Test Software to measure the carrier frequency error. Selecting No
causes the Test Software to ignore the measurement.
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Pass/Fail Limits Used

The pass/fail limits specifications used in the TXD Modulation Accuracy (10
Burst) Operation are:

Error Vector Magnitude (EVM)
Phase Error

Magnitude Error

Burst Amplitude Droop

1/Q Origin Offset

Carrier Frequency Error

These specifications are described in the following paragraphs.

Error Vector Magnitude (EVM)
This specification sets the pass/fail limits for the error vector magnitude (EVM).

Thevalueis entered as adecimal number, as an upper limit only, and asa
percentage.

Pass/fail limits specifications are determined using any applicable standard, such
as.

« EIA/TIA Standard: 1S-137

Example -- If you determine that the error vector magnitude should be <12.5
percent, enter 12.5.

260



Chapter 4, Operation Descriptions
TXD Modulation Accuracy (10 Burst)

Phase Error

This specification sets the pass/fail limits for the rms value of the phase error
components of the error vectors measured over one burst.

The phase error component is the difference in phase, at the detection decision
points, between the measured signal (after root Nyquist filtering, 1/Q origin offset
removal, burst amplitude droop removal, and carrier frequency error removal) and
the ideal signal generated from the same data pattern. The rms value is obtained
by taking the square root of the sum of the squares of the individual values at each
detection decision point over the measured burst. Phase error is an indicator of the
quality of the phase component of the /4 DQPSK signal and is one of the
components that contribute to the error vector magnitude.

Thevalueis entered as adecimal number, as an upper limit only, and asa
percentage.

Pass/fail limits specifications are determined using any applicable standard, such
as.

¢ EIA/TIA Standard: Modulation Accuracy

Example -- If you determine that the rms phase error should be <10 percent, enter
10.
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Chapter 4, Operation Descriptions
TXD Modulation Accuracy (10 Burst)

Magnitude Error

This specification sets the pass/fail limits for the rms value of the magnitude error
components of the error vectors measured over one burst.

The magnitude error component is the difference in amplitude, at the detection
decision points, between the measured signal (after root Nyquist filtering, 1/Q
origin offset removal, burst amplitude droop removal, and carrier frequency error
removal) and the ideal signal generated from the same data pattern. Thermsvalue
is obtained by taking the square root of the sum of the squares of the individual
values at each detection decision point over the measured burst. Magnitude error
isanindicator of the quality of the amplitude component of the 74 DQPSK signal
and is one of the components that contribute to the error vector magnitude.

Thevalueis entered as adecimal number, as an upper limit only, and asa
percentage.

Pass/fail limits specifications are determined using any applicable standard, such
as.

e EIA/TIA Standard: Modulation Accuracy

Example -- If you determine that the rms magnitude error should be <10 percent,
enter 10.

Burst Amplitude Droop

This specification sets the pass/fail limits for the burst amplitude droop rate.

Burst amplitude droop rate is the average rate of decay of the magnitude of the
signal at the detection decision points across the measured burst. Burst amplitude
droop rate is expressed in dB/symbol.

Thevalueis entered as adecimal number, as an upper limit only, and in
dB/symbol.

Pass/fail limits specifications are determined using any applicable standard, such
as.

e EIA/TIA Standard: Modulation Accuracy

Example -- If you determine that the average rate of decay in the magnitude of the
measured signal should be <1 dB/symbol, enter 1.

262



Chapter 4, Operation Descriptions
TXD Modulation Accuracy (10 Burst)

I/Q Origin Offset
This specification sets the pass/fail limits for the I/Q origin offset.
Thevalueis entered as adecimal number, as an upper limit only, and in dB.

Pass/fail limits specifications are determined using any applicable standard, such
as.

e EIA/TIA Standard: 1S-137

Example -- If you determine that the 1/Q origin offset should be -20 dB, enter
-20.

Carrier Frequency Error

This specification sets the pass/fail limits for the cellular telephone’s carrier
frequency stability. Frequency error is measured over one burst.

The values are entered in decimal numbers, as upper and lower limits, and in Hz.

Pass/fail limits specifications are determined using any applicable standard, such
as:

« EIA/TIA Standard: Frequency Tolerance For Digital Mode Operation

Example -- If you determine that the carrier frequency should be maintained
within £200 Hz of any assigned channel frequency, enter —200 as the lower limit
and 200 as the upper limit.
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Chapter 4, Operation Descriptions
TXD RF Power Output

TXD RF Power Output

This Operation measures the cellular telephone transmitter’s output power when
the telephone is on a digital traffic channel.

NOTE: If this Operation is performed using a Test Set without Option 006 (10 W to 50 pW power
measurement range), the Test Software will perform a calibration for making digital power
measurements. The calibration routine momentarily places the cellular telephone on an
analog voice channel to provide an arbitrary constant (not pulsed) signal to the Test Set.
The Test Software makes an average power measurement and a relative digital DSP
measurement, and calculates a calibration factor between the measurements. This
calibration factor is then used by the Test Software when making digital power
measurements.

If the Test at Extreme Supply Voltages parameter is s&dqsee’ GEN M odify
External Power Supply Parameters' on page 117), so that output power
measurements are made at high supply voltage and low supply voltage, this
Operation requires a properly configured programmable power supplyT(&ae
Current Drain" on page 182).

Output power is expressed in watts, dB relative to 1 watt, or dB relative to 1
milliwatt, according to the setting of the Units for Power Measuremeamatnpeter
(see" GEN Modify Execution Parameters' on page 114).

Parameters Used
The parameters used in the TXD RF Power Output Operation are:

Test Power Level 0 [Yes, or NOJ

Test Power Level 1 [Yes, or NO]

Test Power Level 2 [Yes, or NO]

Test Power Level 7 [Yes, or NOJ

Test Power Level 10 [Yes, or NoJ

Test Power Levels[3-6, 8-9, or 3-6 & 8-9]

These parameters are described in the following paragraphs.
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Test Power Level 0[Yes, or Noj

This parameter allows you to specify whether cellular telephone traassitt
output power testing will be performed at power level 0.

Two selections are provided in a toggle fornyats, andNo. Selectingres
causes the Test Software to perform the test. Seladtinguses the Test
Software to ignore the test.

Test Power Level 1[Yes, or NOJ

This parameter allows you to specify whether cellular telephone traasmitt
output power testing will be performed at power level 1.

Two selections are provided in a toggle fornyats, andNo. Selectingres
causes the Test Software to perform the test. Seladtimguses the Test
Software to ignore the test.

Test Power Level 2[Yes, or NOJ

This parameter allows you to specify whether cellular telephone traasmitt
output power testing will be performed at power level 2.

Two selections are provided in a toggle fornyats, andNo. Selectingves
causes the Test Software to perform the test. Seladtinguses the Test
Software to ignore the test.

Test Power Level 7[Yes, or NOJ

This parameter allows you to specify whether cellular telephone transmitter
output power testing will be performed at power level 7.

Two selections are provided in a toggle fornyats, andNo. Selectingres
causes the Test Software to perform the test. Seladtimguses the Test
Software to ignore the test.

Test Power Level 10[Yes, or Noj

This parameter allows you to specify whether cellular telephone traasmitt
output power testing will be performed at power level 10.

Two selections are provided in a toggle fornyats, andNo. Selectingves
causes the Test Software to perform the test. Seladtimguses the Test
Software to ignore the test.
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Chapter 4, Operation Descriptions
TXD RF Power Output

Test Power Levels[3-6, 8-9, or 3-6 & 8-9]

This parameter allows you to specify groups of power levels at which the cellular
telephone transmitter’s output power will be tested.

Three seletions are provided in a one-of-many format. These are:
3- 6 causes transmitter output power to be tested at power levels 3, 4, 5, and 6.
8- 9 causes transmitter output power to be tested at power levels 8 and 9.

3-6 and 8- 9 causestransmitter output power to be tested at power levels 3, 4, 5, 6,
8, and 9.

Example -- If you wish to plot the transmitter output power at power levels 3, 4,
5, and 6, sele@- 6.

Pass/Fail Limits Used

The pass/fail limits specifications used in the TXD RF Power Output Operation
are:

Output Power at Level 0
Output Power at Level 1
Output Power at Level 2
Output Power at Level 3
Output Power at Level 4
Output Power at Level 5
Output Power at Level 6
Output Power at Level 7
Output Power at Level 8
Output Power at Level 9
Output Power at Level 10

These specifications are described in the following paragraphs.
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TXD RF Power Output

Output Power at Levels0 through 10

These specifications set the pass/fail limits for output power levels 0 through 10,
as measured in digital tests at the transmitter’'s output terminal. Each power level
limit is separate and may be set as required.

The values are entered as decimal numbers, and in watts or dBm. Measurement
units for the specification are set by the Units for Power Measurement parameter
(see" GEN Modify Execution Parameters' on page 114).

Pass/fail limits specifications are determined using any applicable standard, such
as:

e EIA/TIA Standard: Transmitter Output Power

Values for power levels in the standard are for effective radiated power (ERP) and not as
measured directly from the cellular telephone. Power levels will be higher when measured
directly from the cellular telephone.

Example -- If you determine that the output power levels should be maintained
within the range of 2 dB and -4 dB of the nominal values over a specified
temperature range, enter the values as shown intable 8 for the lower limit and the
upper limit for power levels of 0 through 10.
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TXD RF Power Output

Table8

Power Levels Example

Power L evel Nominal Lower Limit | Upper Limit
Value (dBW) (dBW) (dBW)

Level O 6 2 8

Level 1 2 -2 4

Level 2 -2 -6 0

Level 3 -6 -10 4

Level 4 -10 -14 -8

Level 5 -14 -18 _12

Level 6 -18 —22 _16

Level 7 -22 -2 20

Level 8 -26 -30 o

Level 9 -30 Yy _og8

Level 10 -34 -38 30
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TXD RF Power Output vs Channel (Plotted)

NOTE:

NOTE:

NOTE:

This Operation measures the cellular telephone transmitter’s output power when
the telephone is on a digital traffic channel, then plots the output power in relation
to channel number in the range of channels specified by the Operation’s
parameters. At each channel measurement, a point is located in an X-Y plot,
where the X axis represents increasing channel numbers, and the Y axis represents
measured power, in watts or dBm. At the end of the point location process, the
Test System connects the points to produce and display a true plot.

The number of the channel a which the Test System was working at the time that this
Operation is encountered is irrelevant for the Operation. The Test System performs an
implicit handoff to the channel specified as the start channel in the Operation and then
performsthe rest of the Operation. At the end of the Operation, the Test System performs
another handoff (either explicit or implicit) to whatever channel is next.

If this Operation is performed using a Test Set without Option 006 (10 W to 50 uW power
measurement range), the Test Software will perform a calibration for making digital power
measurements. The calibration routine momentarily places the cellular telephone on an
analog voice channel to provide an arbitrary constant (not pulsed) signal to the Test Set.
The Test Software makes an average power measurement and a relative digital DSP
measurement, and calculates a calibration factor between the measurements. This
calibration factor is then used by the Test Software when making digital power
measurements.

This Operation is ordinarily performed at the nominal supply voltage, but it may be
performed with high and low supply voltages for extreme measurements.

If the Test at Extreme Supply Voltages parameter is s&tstqsee’ GEN M odify
External Power Supply Parameters' on page 117), so that output power
measurements are made at high supply voltage and low supply voltage, this
Operation requires a properly configured programmable power supplyT(&ae
Current Drain" on page 182).
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TXD RF Power Output vs Channel (Plotted)

Parameters Used

Ordinarily, all power levels are tested. However, this Operation allows you to
select only the levels that you wish to test.

Output power is expressed in watts, dB relativeto 1 watt, or dB relative to
1 milliwatt, according to the setting of the Units for Power M easurement
parameter (see" GEN Modify Execution Parameters' on page 114).

The parameters used in the TXD RF Power Output vs Channel (Plotted)
Operation are:

TXD Power Start Channel Number [1-799, 991-1023]

TXD Power Step Channel Number [1-1023]

TXD Power Stop Channel Number [1-799, 991-1023]

TXD Output Power Levels Tested [0, 0-10, 2-10, 0 & 10, or 10]

These parameters are described in the following paragraphs.

TXD Power Start Channel Number [1-799, 991-1023]

This parameter allows you to specify the start channel to be used in constructing a
plot of the cellular telephone transmitter output power in relation to channel
numbersin RF power output testing when the cellular telephone is operating on a
digital channel.

Thevalueis entered as an integer in the range 1 through 799, and 991 through
1023.

Example -- If you wish to start the plot at channel 100, enter 100.

TXD Power Step Channel Number [1-1023]

This parameter allows you to specify the step size to be used in constructing aplot
of the cellular telephone transmitter output power in relation to channel numbers
in RF power output testing when the cellular telephone is operating on a digital
channel.

Thevalueisentered as an integer in the range 1 through 1023.
Example -- If you wish to step the plot in 100-channel increments, enter 100.
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TXD Power TXD Power Stop Channel Number [1-799, 991-1023]

This parameter allows you to specify the stop channel to be used in constructing a
plot of the cellular telephone transmitter output power in relation to channel
numbersin RF power output testing when the cellular telephone is operating on a
digital channel.

Thevalueisentered as an integer in the range 1 through 799, and 991 through
1023.

Example -- If you wish to stop the plot at channel 500, enter 500.

TXD Output Power Levels Tested [0, 0-10, 2-10, 0 & 10, or 10]

This parameter allows you to specify the output power levelsto be tested and
plotted in relation to channel numbers.

Five selections are provided in a one-of-many format. These are:
0 causes current to be measured and plotted at power level 0 only.
0- 10 causes current to be measured and plotted at power levels O through 10.
2- 10 causes current to be measured and plotted at power levels 2 through 10.
0 & 10 causes current to be measured and plotted at power level 0 and 10.
10 causes current to be measured and plotted at power level 10 only.

Example -- If you wish to plot the power output at power levels 0 and 10,
select0 & 10.
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Chapter 4, Operation Descriptions
TXD RF Power Output vs Channel (Plotted)

Pass/Fail Limits Used

The pass/fail limits specifications used in the TXD RF Power Output vs Channel
(Plotted) Operation are:

Output Power at Level 0
Output Power at Level 1
Output Power at Level 2
Output Power at Level 3
Output Power at Level 4
Output Power at Level 5
Output Power at Level 6
Output Power at Level 7
Output Power at Level 8
Output Power at Level 9
Output Power at Level 10

These specifications are described in the following paragraphs.
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Output Power at Levels0 through 10

These specifications set the pass/fail limits for output power levels 0 through 10,
as measured in digital tests at the transmitter output terminal. Each power level
limit is separate and may be set as required.

The values are entered as decimal numbers, and in watts or dBm. M easurement
units for the specification are set by the Units for Power M easurement parameter
(see" GEN Modify Execution Parameters' on page 114).

Pass/fail limits specifications are determined using any applicable standard, such
as.

e EIA/TIA Standard: Transmitter Output Power

Values for power levels in the standard are for effective radiated power (ERP) and not as
measured directly from the cellular telephone. Power levels will be higher when measured
directly from the cellular telephone.

Example -- If you determine that the output power levels should be maintained
within the range of 2 dB and -4 dB of the nominal values over a specified
temperature range, enter the values as shown intable 9 for the lower limit and the
upper limit for power levels of 0 through 10.
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TXD RF Power Output vs Channel (Plotted)

Table9

Power Levels Example

Power L evel Nominal Lower Limit | Upper Limit
Value (dBW) (dBW) (dBW)

Level O 6 2 8

Level 1 2 -2 4

Level 2 -2 -6 0

Level 3 -6 --10 4

Level 4 -10 14 -8

Level 5 -14 -18 _12

Level 6 -18 —22 _16

Level 7 -22 -2%6 20

Level 8 -26 -30 o

Level 9 -30 -3 _og8

Level 10 -34 -38 3
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TXD Time Alignment

Parameters Used

This Operation measures the capahility of the cellular telephone to respond
correctly to time alignment commands from the base station.

In this Operation, the cellular telephone is commanded to change to various time
alignments by being issued physical layer FACCH messages from the Test
System. Thefirst databit in thereverse traffic channel islocated and referenced to
the start of the corresponding forward channel data sent by the Test System. From
this information, the transmit offset (end of the reverse channel slot to the
beginning of the corresponding forward channel slot) is calculated and the
absolute time offset is displayed as the result. The cellular telephone is
commanded to change to time alignments of 5, 9, 16, 19, 24, 30, 25, 18, 11, 4 and
0. The measured time offset for each of these is displayed. The measurement is
made at power level 0 only.

No parameters are used in the TXD Time Alignment Operation.

Pass/Fail Limits Used

One pass/fail limits specification is used in the TXD Time Alignment Operation.
Itis:

Time Alignment Error

This specification is described in the following paragraphs.
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Chapter 4, Operation Descriptions

TXD Time Alignment

Time Alignment Error

This specification sets the pass/fail limits for the cellular telephone transmitter’'s
digital time alignmenerror. The software measures the actual transmit offset at
time alignments of 5, 9, 16, 19, 24, 30, 25, 18, 11, 4, and 0, and uses these
pass/fail limits specifications to set the upper and lower error tolerance.

The values are entered as decimal numbers, as a positive value for the upper limit
and a negative value for the lower limit, and in bits (or half symbols).

Pass/fail limits specifications are determined using any applicable standard, such
as:

« EIA/TIA Standard: 1S-137

Example -- While measuring the cellular telephone at each time alignment (TA),
if you determine that an acceptable transmit offset range for your cellular
telephoneis 45 +.5(TA) + .25 symbols, enter —.25 (symbol) for the lower limit and
.25 (symbol) for the upper limit.
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RXD Receiver Senditivity

Background

Parameters Used

This Operation measures the receiver’s sensitivity by performing a channel
guality measurement (Ch Qual) on the current forward traffic channel at an RF
signal set by the RF Level for Sensitivity Test parameter. The cellular telephone
reports the bit error rate (BER) to the Test System. The received signal strength
indicator (RSSI) is also reported and checked for accuracy.

Digital RF sensitivity is a measure of the ability of a cellular telephone’s receiver
to receive and process digital data at a BER of 3 percent or less under static and
faded conditions. This Operation measures only the static condition.

One parameter is used in the RXD Receiver Sensitivity Operation. It is:
RF Level for Sensitivity Test [-30 to —120] dBm

This parameter is described in the following paragraphs.

RF Level for Sensitivity Test [-30to —120] dBm
This parameter sets the RF signal level that is used in the digital sensitivity tests.
The value is entered as a real number, in dBm, and in the +8Aghrough-120.

Example -- If you wish to apply a110-dBm signal, enterl10.

Pass/Fail Limits Used

The pass/fail limits specifications used in the RXD Receiver Sensitivity Operation
are:

BER
RSSI Error

These specifications are described in the following paragraphs.
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RXD Receiver Sensitivity

BER

This specification setsthe pasg/fail limits for the bit error rate (BER) for a cellular
telephone operating on adigital channel and being tested for receiver sensitivity in
amobile assisted hand-off mode.

Thevalueis entered as adecimal number, and as a percentage.

Pass/fail limits specifications are determined using any applicable standard, such
as.

e EIA/TIA Standard: 1S-137

Example -- If you determine that the BER Pass/Fail Limit should be <3 percent,
enter 3.

RSSI Error

This specification sets the pass/fail limits for the error in the received signal
strength indication (RSSI) reported by a cellular telephone operating on adigital
channel and being tested for receiver sensitivity.

Thevalue is entered as a decimal number, and in dB.

Pass/fail limits specifications are determined using any applicable standard, such
as.

« EIA/TIA Standard: 1S-137
Example -- If you determine that the error in the RSSI should be <5 dB, enter 5.
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RXD Recelver Sensitivity (L oopback)

NOTE:

Background

Parameters Used

This Operation tests the cellular telephoneseiver sesitivity by setting the
telephone to loopback mode and measuring the telephone’s capabiiteitoe a
base station signal at low RF levels, as set by the RF Level for Sensitivity Test
parameter. The Operation tests for bit error rate (BER).

In this Operation, you must set the cellular telephone manually to loopback mode through
the handset. The process for manually setting loopback mode is dependent upon the
telephone and must be obtained from the telephone’s documentation.

RXD receiver sensitivity is a measure of the ability of a cellular telephone to
process and receive digital dataat a BER of 3 percent or less under static and
faded conditions. This Operation measures only the static condition.

The parameters used in the RXD Receiver Sensitivity (Loopback) Operation are:

Test BER [Yes, or No]
RF Power Level for BER Measuremen8p to-120] dBm

These parameters are described in the following paragraphs.
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Chapter 4, Operation Descriptions
RXD Receiver Sensitivity (Loopback)

RF Power Level for BER Measurement [-30to —120] dBm

This parameter allows you to specify the cellular telephone’s receiver input RF
power level for Bit Error Rate measurement during receiver sensitivity testing
when the cellular telephone is operating on a digital channel.

The value is entered as a real number, in dBm, and in the +88ghrough-120.

Pass/Fail Limits Used

One pass/fail limits specification is used in the RXD Receiver Sensitivity
(Loopback) Operation. It is:

BER

This specifications is described in the following paragraphs.

BER

This specification sets the pass/fail limits for the bit error rate (BER) for a cellular
telephone operating on a digital channel and being tested for receiver sensitivity in
loopback mode.

The value is entered as a decimal number, and as a percentage.

Pass/fail limits specifications are determined using any applicable standard, such
as:

« EIA/TIA Standard: 1S-137

Example -- If you determine that the BER Pass/Fail Limit should be <3 percent,
enter 3.
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MI1SC Battery Life on Analog Voice Channel, Transmit

Parameters Used

This Operation measures the continuous time that the cellular telephone can be
turned on and transmitting at the specified power level before the telephone
battery charge is depleted.

In this Operation, the Test System monitors the status of the anal og voice channel
every 5 seconds. Aslong as the cellular telephone remains on the analog voice
channedl, the Test System concludes that the battery is still functional.

If the channel is dropped by the cellular telephone, the Test System concludes that
the battery charge is depleted and records and displays the time between the start
of the Operation and the time at which the battery was determined to be depleted
of charge.

One parameter is used in the MISC Battery Life on Analog V oice Channel,
Transmit Operation. It is.

AV C Transmit Power Level [0-10]

This parameter is described in the following paragraphs.

AVC Transmit Power Level [0-10]

This parameter allows you to specify the cellular telephone transmitter output
power during a battery life test.

Thevalueis entered as an integer in the range 0 through 10.

Pass/Fail Limits Used

One pass/fail limits specification is used in the MISC Battery Life on Analog
Voice Channdl, Transmit Operation. It is:

Transmit Time

This specification is described in the following paragraphs.
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Chapter 4, Operation Descriptions
MISC Battery Life on Analog Voice Channel, Transmit

Transmit Time

This specification sets the pass/fail limits for the timethat the cellular telephone
transmitter will transmit before the battery chargeis depleted.

Thevalue is entered as adecimal number, and in minutes.

Example -- If you determine that the transmit time should be 80 minutes, enter
80.
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MISC Battery Life on Digital Traffic Channel, Transmit

Parameters Used

This Operation measures the continuous time that the cellular telephone can be
turned on and transmitting at the specified power level before the telephone’s
battery charge is depleted.

In this Operation, the Test System monitors the status of the digital traffic channel
every 5 seconds. As long as the cellular telephone remains on the dadfital tr
channel, the Test System concludes that the battery is still functional.

If the channel is dropped by the cellular telephone, the Test System concludes that
the battery charge is depleted and records and displays the time between the start
of the Operation and the time at which the battery was determined to be depleted
of charge.

One parameter is used in the MISC Battery Life on Digital Traffic Channel,
Transmit Operation. It is:

DTC Transmit Power Level [0-10]

This parameter is described in the following paragraphs.

DTC Transmit Power Level [0-10]

This parameter allows you to specify the cellular telephone’s transmitter output
power during a battery life test.

The value is entered as an integer in the range 0 through 10.

Pass/Fail Limits Used

One pass/fail limits specification is used in the MISC Battery Life on Digital
Traffic Channel, Transmit Operation. It is:

Transmit Time

This specification is described in the followingragrahs.
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Chapter 4, Operation Descriptions
MISC Battery Life on Digital Traffic Channel, Transmit

Transmit Time

This specification sets the pass/fail limits for the timethat the cellular telephone
transmitter will transmit before the battery chargeis depleted.

Thevalue is entered as adecimal number, and in minutes.

Example -- If you determine that the transmit time should be 80 minutes, enter
80.
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M1SC Battery Lifeon Analog Control Channel, Standby

Parameters Used

This Operation measures the continuous time that the cellular telephone can be
turned on and operated in standby mode, ready to receive calls, before the
telephone battery charge is depleted.

In this Operation, the Test System performs a registration Operation every
10 minutes. Aslong as the cellular telephone can successfully register with the
Test System, the Test System concludes that the battery is still functional.

After the first failure to register, the Test System attempts one more registration
Operation. If the cellular telephone fails again, the Test System concludes that the
battery charge is depleted and records and displays the time between the start of
the Operation and the time at which the battery was determined to be depleted of
charge.

One parameter is used in the MISC Battery Life on Analog Control Channel,
Standby Operation. It is:

System Identification Number [0-32767]

This parameter is described in the following paragraphs.

System | dentification Number [0-32767]

This parameter allows you to specify the cellular telephone’s System
Identification (SID) number to be used in testing. The SID is stored as a 15-bit
binary number in the telephone permanent security and identification memory.

The value is entered as an integer in the range 0 through 32767.

Example -- If your cellular telephone’s SID number is 11111, enter 11111.

Pass/Fail Limits Used

One pass/fail limits specification is used in the MISC Battery Life on Analog
Control Channel, Standby Operation. It is:

Standby Time

This specification is described in the followingragrahs.

285

®)
°
®
=
®
=3
o
=]
O
®
%]
(2]
=
°
=4
o
]
2]




Chapter 4, Operation Descriptions
MISC Battery Life on Analog Control Channel, Standby

Standby Time

This specification sets the pass/fail limits for the timethat the cellular telephone
will remain on in standby mode, ready to receive calls, before the battery chargeis
depleted.

Thevalue is entered as a decimal number, and in minutes.

Example -- If you determine that the standby time should be 240 minutes, enter
240.
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MI1SC Battery Life on Digital Control Channel, Standby

Parameters Used

This Operation measures the continuous time that the cellular telephone can be
turned on and operated in standby mode, ready to receive calls, before the
telephone battery charge is depleted.

In this Operation, the Test System performs a registration Operation every
10 minutes. Aslong as the cellular telephone can successfully register with the
Test System, the Test System concludes that the battery is still functional.

After the first failure to register, the Test System attempts one more registration
Operation. If the cellular telephone fails again, the Test System concludes that the
battery charge is depleted and records and displays the time between the start of
the Operation and the time at which the battery was determined to be depleted of
charge.

The parameters used in the MISC Battery Life on Digital Control Channel,
Standby Operation are:

System Identification Number [0-32767]
DCCH DVCC [0-255]

These parameters are described in the following paragraphs.

System | dentification Number [0-32767]

This parameter allows you to specify the cellular telephone’s System
Identification (SID) number to be used in testing. The SID is stored as a 15-bit
binary number in the telephone permanent security and identification memory.

The value is entered as an integer in the range 0 through 32767.

Example -- If your cellular telephone’s SID number is 11111, enter 11111.

DCCH DVCC [0-255]

This parameter allows you to specify the Digital Verification Color Code (DVCC)
number to be transmitted to the cellular telephone on the digital control chageg

The value is entered as an integer in the range 0 through 255.

Example -- If you wish to use a DVCC of 101 during testing, enter 101.
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MISC Battery Life on Digital Control Channel, Standby

Pass/Fail Limits Used

One pass/fail limits specification is used in the MISC Battery Life on Digital
Control Channel, Standby Operation. Itis:

Standby Time
This specification is described in the following paragraphs.

Standby Time

This specification sets the pass/fail limits for the timethat the cellular telephone
will remain on in standby mode, ready to receive calls, before the battery chargeis
depleted.

Thevalue is entered as a decimal number, and in minutes.

Example -- If you determine that the standby time should be 240 minutes, enter
240.
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MISC Digital Talk Back

NOTE:

Parameters Used

This Operation verifies proper function of the cellular telephones digital transmit
and receive channel. It provides a qualitative evaluation of the digital audio
function of the cellular telephone.

In running this Operation, you will be prompted to speak into the cellular
telephone’s microphone.

The message spoken into the microphone must include words that will allow you to
evaluate the quality of the received message on a mobile telephone. It might be necessary
to remove the handset from the cradle while speaking.

Test cables connected to the cellular telephone must not mute the microphone or
disconnect the received audio from the ear piece.

As you listen to the looped back message, you will be prompted to press the k1
key for pass and the k2 key for fail.

No parameters are used in the MISC Digital Talk Back Operation.

Pass/Fail Limits Used

No pass/fail limits specifications are used in the MISC Digital Talk Back
Operation.
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Chapter 4, Operation Descriptions
MISC TX Qualitative Audio

MISC TX Qualitative Audio

Parameters

This Operation provides a quick qualitative evaluation of the cellular telephone’s
transmitter audio function.

In this Operation, you will be prompted to whistle into the transmitter, to observe
the deviation on the Test System, and then decide whether the test passed or
failed. The pass/fail decision is qualitative, and is usually based on whether the
change in deviation corresponds with the amplitude of the whistle into the
transmitter.

No parameters are used in the MISC TX Qualitative Audio Operation.

Pass/Fail Limits Used

No pass/fail limits specifications are used in the MISC TX Qualitative Audio
Operation.
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MI1SC RX Qualitative Audio

Parameters Used

This Operation provides a quick qualitative evaluation of the cellular telephone’s
receiver audio function.

In this test, you will be prompted to listen for tones from the receiver and then
decide whether the test passed or failed. The pass/fail decision is qualitative, and
is usually based on whether the tones are heard clearly.

No responses from you are required. Once the parameters and pass/fail limits
specifications for the Operation are set and the procedure saved during the test
procedure preparation, this Operation occurs automatically. (For detailed
information on SINAD testing and preparation for such testing; R¥& RF
Sensitivity" on page 240).

One parameter is used in the MISC RX Qualitative Audio Operation. Itis:
RF Level for SINAD Test [-30 to —120] dBm

This parameter is described in the following paragraphs.

RF Level for SINAD Test [-30to -120] dBm

This parameter allows you to specify the receiver input RF signal level for
measuring SINAD on wide voice channels at the nominal power supply voltage.

The value is entered as a real number, in dBm, and in the +8Aghrough-120.

Example -- If you wish to set the receiver input RF signal level1@6 dBm for
SINAD measurements, entet16.

Pass/Fail Limits Used

No pass/fail limits specifications are used in the MISC RX Qualitative Audio
Operation.
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Chapter 4, Operation Descriptions
MISC RX Qualitative Audio
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Chapter 5, Problem Solving
Introduction

Introduction

This chapter contains problem modules and error messages. Problem modules
alphabetically list the location of the problem with a brief symptom (for example,
Test Set Doesn’t Power Up).

Each problem module describes possible causes and corrections. The error
messages section is located at the end of the chapter and provides a brief
description of the message as well as possiblective actions.

If a problem persists, call the HP Factory Hotline from anywhere in the USA
(1-800-922-8920, 8:30 am - 5:00 pm Pacific time; in the USA and Canada only).

NOTE: If the Test Set displays an error that states “One or more self-tests failed”, this indicates a
hardware problem. In this case, refer to the Test asanbly Level Repair manual.

Thefollowing subjects are covered in this chapter:
" Data Collection Function Does Not Work" on page 295
"Memory Space Problems" on page 297
"Printing Problems" on page 298
"Test Results Are Unexpected" on page 299
"Test Set Doesn’t Power Up" on page 300

"Error Messages" on page 301
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Data Collection Function Does Not Work

O Verify that you have entered DATA Cinthe TESTS (Externa Devices) screen.

1. Pressthe TESTS key. The TESTS (Main Menu) screen will appear.

2. Fromthe SET UP TEST SET: list, select Cnf g Ext er nal Devi ces to switch
to the TESTS (External Devices) screen.

3. Movethecursor tothe Cal | i ng Narre field, select it, and enter:

DATA C.
0 Check theMbdel field, which should be empty because it is not used.

0 Check the Addr (address) field to make certain that the correct addressis entered for
the data storage | ocation.

If data are to be stored on an SRAM card, enter 1 into the Addr field.

2. If dataareto be stored on an external computer through the Test Set RS-232 seria port
(if available), enter 9 into the Addr field.

3. If dataareto bestored on an external disk drive over the HP-1B, enter an address of 700

or greater into the Addr field.

O Check the Opt i ons field to make certain that it is correctly set up:

1. For an external disk drive (L1F format) or an SRAM card:
a. Enter ASCI | for saving dataas an ASCII file.
b. Enter BDAT for saving data as a Binary-Datafile.
c. Asan option, you may enter REC=xxx, where %xx" is the number of records for
each file. The software defaults to 80 records. However, if too small a record size
isused, an“End of file error” will display when thetestisrun.)

=

2. For aDOSdisk drive, you may keep the Opti ons field empty, or you may enter
any of thefollowing key words:

a. EnterASClI | for saving data as an ASCII file.

b. EnterBDAT for saving data as a Binary-Data file.

c. EnterREC=xxx for the file record size, wherexXx” is the number of records for
each file. The software defaults to 80 records. However, DOS systems
automatically change record size if it is too small.)

d. Entera dot extensi on) of 3characters or less for the file name. For example,
all model ABCD cellular telephones tested may be organized to have an “.ABC”
file extension.
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Data Collection Function Does Not Work

NOTE:

0 Check the Test Set to make certain that it is set to the controller mode if you are using
an external disk drive.

1. Accessthe /O CONFIGURE screen from the Mor e fieldinthe To Scr een menu.
2. Movethe cursor to the Mode field and select Cont r ol .

When you are prompted to enter afile namein which data are to be stored, the protocol for
the mass-storage device being used must be followed.

Hierarchical directory paths are not allowed, and all files are created with
FORMAT ON.

Also, when initializing a disk, use the following format7{x” is the disk
address, V" is the device selector):

DOSdisk: INITIALIZE “DOS:CS80,7xx,y”
LIF disk: INITIALIZE “:,7xx,y"
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Memory Space Problems

The program uses a substantial amount of the Test Set's RAM space. If a message
displays that indicates a memory problem, check the memory space that has been
used.

To determine the memory space used:

1. Load the program, if it is not already loaded, by pressing the k1 (Run Test ) key and
waiting for the program display to appear.

2. Pressthe SHIFT key, then the CANCEL key to stop the program.
3. Pressthe DUPLEX key to exit the TESTS (Main Menu) screen.
4. Pressthe SHIFT key, then the SAVE key.

5. Read the number totheleft of f r ee nmenory.

If this number is a few peent or less, the Test System might display an error
message after saving additional set-ups to SAVE registers.

If there is not sufficient memory space available, you might be required to delete
unnecessary save registers.

To delete save registers:

1. Pressthe DUPLEX key.

2. Pressthe RECALL key.

3. Pressthe ON/OFF to clear the register.
4. Pressthe ON/OFF again to answer YES.
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Printing Problems

Printing Problems

O Verify that the printer isturned on.

O Verify that the HP-IB, parallel, or serial cable from the Test Set to the printer is
connected.

Then, perform the following:

1. Pressthe TESTS key. The TESTS (Main Menu) screen will appear.

2. Fromthe SET UP TEST SET: list,selectPrint Printer Setup toswitchto
the TESTS (Printer Setup) screen.

3. Verify that Pri nt er wasselectedintheQut put Results To: field.

4. Verify that the Test Set is correctly configured for HP-1B or serial printing:

a.

b.
C.

d.

Select Model , then sel ect the most compatible printer model from the Choi ces:
menu.

Select Pri nt er Port and then select the printer port.

If the HP-IB port was sel ected, verify that the correct printer address was entered in
thePrinter Adrs fied.

If the Serial port was selected, verify that the |/O CONFIGURE screen has been set
up correctly for the printer baud rate, parity, and so forth.

Refer to the Test Set User’s Guidefor details about configuring the printer.
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Test Results Are Unexpected

If one or more tests fail unexpectedly, or you believe that there is a problem with
the way tests are running, check the settings that are used for the tests.

1. Pressthe TESTS key. The TESTS (Main Menu) screen will appear.

2. FromtheSET UP TEST SET: list, select Exec Executi on Cond to switch to
the TESTS (Execution Conditions) screen.

3. Movethecursor totheTest Procedure Run Mode: field and select Si ngl e
St ep.

a. Pressthekl (Run Test) key.

b. WhenthemessagePr ess conti nue when r eady isdisplayedinthetop line
of the TESTS (IBASIC Controller) screen, press the CANCEL key to pause the
IBASIC program.

4. FromtheTo Scr een menu, move the cursor to the desired instrument screen and
select it.

5. After viewing theinstrument settings, press the PREV key to return to the TESTS
(Main Menu) screen.

NOTE: Do not ater the instrument settings. The IBASIC program will not re-configure the settings
when continue is executed. Y ou may alter settings to experiment with the measurement, but
all must be returned to the initial settings before leaving the instrument screen.

6. Pressthek2 (Cont i nue) key to return to the TESTS (IBASIC Controller) screen.
7. Pressthek2 (Cont i nue) key to continue the program.
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Test Set Doesn’t Power Up

Check the AC or DC power connection and the setting of the AC/DC switch on
the rear panel. See the Test Setser's Guide
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Chapter 5, Problem Solving
Error Messages

Many error messages are coded into the Test Sets firmware and Test Software. If
the problem isrelated to Test Set operation, access the MESSAGE screen to see

any messages that have occurred since the instrument was turned on. To do this,

pressthe SHIFT key, then the RX key.

Thefollowing pages list a phabetically many of the error messages and include
descriptions of the problems and possible corrections. If the Test System displays
amessage that is not described here, pressthe CANCEL key, and then the MSSG
key. The Test System might display other related error messages.

For a listing of additional error messages, see the Test\&siss Guideand the
Programmer’s Guide

If The Test System displays an error message that contains a program line
number, and it is not listed in this section, write down the message with the line
number and call the factory at 1-800-922-8920 (in the USA and Canada only).
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Chapter 5, Problem Solving

Error Messages

Error Message Reference

Thefollowing error messages are possible:

ADC overdriven. Absolute value of the peak sampleisat the ADC full scale.

The analog-to-digital converter in the HP 83206A TDMA Cellular Adapter must
not be overdriven. This message might be displayed if the transmitter is not being
set to the correct power levels.

¢ Check the level of the RF signal being applied to the Test Set.

1. Press the DUPLEX key.

2. Read the value on the power meter.

3. Compare this value with the power setting of the cellular telephone.

Thetest will continue with this error present and the results will be displayed.
However, performance might be degraded.

ADC underdriven. Absolute value of the peak sampleislessthan 30 dB
below FS of the ADC.

The analog-to-digital converter in the HP 83206A TDMA Cellular Adapter must
have sufficient level applied.

O Check the level of the RF signal being applied to the Test Set.
1. Press the DUPLEX key.
2. Read the value on the power meter.
3. Compare this value with the output power setting of the cellular telephone.

Thetest will continue with this error present and the results will be displayed.
However, performance might be degraded.
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An error free sync word was not found. The SyncL oc result is not valid.
The Test Set was unable to use the synchronization word sent.

« The digital mode of the cellular telephone might not be functioning properly.
1. Run the test on another cellular telephone to determine if this message occurs again.

2. If the message does not occur, it is likely that the cellular telephone is not functioning
properly.

3. If the message does occur again, check with the factory for a solution. Call the factory
at 1-800-922-8920 (in the USA and Canada only).

The level of the signal applied to the Test Set might be too low.
Press the DUPLEX key.

Read the value on the power meter.

w np R

Compatre this value with the power setting of the cellular telephone.

Channel error. Rangeis1to 799 and 991 to 1023. Change channel humber in
the TESTS (Set Up) screen.

Channel entries must bein this specified range.

e Enter channel numbers into tRange/ Li st field.

Data collection address cannot be set to 10. Program stopped.

The second serial port in the Test Set has an address of 10, and is used for mobile
control. The Seria port, with an address of 9, can be used for data collection. If
you are collecting data to an HP-1B device, you must enter all three digits of the
address. For additional information, see" Data Collection and Retrieval," in chapter
6, on page 313.

Duplicatefile. Over-write old file?

The entered file name has the same name as one that is already stored on the
storage medium. (Y ou may use afile name once only.) If you answer Yes to
Over-write old file?,theold filewill be over-written. Once afileis over-
written, it is unretrievable. There is no backup.
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Error 80 during Procedur e catalog. Catalog aborted.

The Test System displays this message when it is unable to load a procedure from
aPC card.

« Verify that the card is properly inserted and has procedures saved on it.

ERROR 80 in (line number). Medium changed or not in drive.
Re-try?

The Test System displays this message when it is unable to access valid filesfrom
aPC card.

« Verify that the card is properly inserted and has procedures saved on it.

Error in channel. Re-enter in Range/List field

The channels that are tested must be entered into the Range/ Li st field in the
TESTS (Set Up) screen. The entry ranges are 1 through 799 and 991 through
1023.

Error in data collection information on cnfg screen.

The Test System displays this message if the file type or record number is not
properly entered into the TESTS (External Devices) screen.

To accessthe TESTS (External Devices) screen:

1. Pressthe TESTS key. The TESTS (Main Menu) screen will appear.

2. FromtheSET UP TEST SET: list, selecCnf g Ext ernal Devi ces to switch
to the TESTS (External Devices) screen.

3. Verify that the entries are correct.
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HP-IB Command not accepted. Option not installed.

This message might be displayed when the software tries to control a non-existent
Test Set option.

To verify the optionsinstalled in the Test Set:

CAUTION: Loading this program into the Test Set's memory will erase any other programs and Procedures
that you have loaded. If you have not already done so, save your setups to a Procedure on an
SRAM card before loading the “LIST_OPTS" progra®ee " Using Procedures," in chapter

3, on page 89.
1. Pressthe TESTS key. The TESTS (Main Menu) screen will appear.
2. Move the cursor to th8el ect Procedure Locati on: field and select it.
3. From the list in th&hoi ces: menu, seledROM
4. Move the cursor to thBel ect Procedure Fil enane: field and select it.
5. From theChoi ces: menu, seledtl ST_OPTS.
6. Press the k1Run Test) key to display the installed options.

No trigger or clock is present.

The Test Set was unable to find the data clock and use it in subsequent data
recovery. The digital mode of the cellular telephone might not be functioning
properly. Thelevel into the Test Set might be too low, or no trigger was received
by the digital analyzer fromtheTri g Type fieldinthe TDMA screen (should be
2X Framefor NADC).

Parameter estimator did not converge.

The Test Set was unable to demodulate the signal captured by the digital analyzer.
Test results are not displayed.

« The digital mode of the cellular telephone might not be working properly.
¢ The level of the signal applied to the Test Set might be too low.

« The frequency or other characteristic of the digital mode signal might be out of
specification.
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Printer address cannot be set to 10.

The second Test Set serial port, Serial B, has an address of 10. The serial port,
having an address of 9, can be used for printing. If you are using an HP-1B printer,
you must enter all three digits of the printer address. See" Printing," in chapter 6,
on page 333.

Sync word began on the 2nd bit of the symbol.

The synchronization word in the captured signal was not properly timed when it
was transmitted by the cellular telephone.

e Verify that the cellular telephone is functioning properly.

Thetest will continue with this error present and results will be displayed.
However, the performance might be degraded.

Sync word contained errorsor was not found.

The synchronization word in the transmitted signal did not have the correct bitsin
it when it was measured by the Test Set.

« The level of the signal applied to the Test Set might be too low.

e Verify that the cellular telephone is functioning properly.

Thetest will continue with this error present and results will be displayed.
However, performance might be degraded.

Sync word was too soon in the burst.

There was not enough data ahead of the synchronization word in the captured time
record to reconstruct an entire TDMA timeslot.

Test results are not displayed.

Sync word wastoo late in the burst.

There was not enough data after the synchronization word in the captured time
record to reconstruct an entire TDMA timeslot.

Test results are not displayed.
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Synchronization to received data did not occur.
The Test Set was unabl e to use the synchronization word to recover the data sent.

¢ The level of the signal applied to the Test Set might be too low.

The Test Set must be configured in Control M ode. No other controllers may
be on the HP-IB bus. Do you want to put the Test Set in Control M ode?
Select desired softkey.

The Test Set can be set to operate in the HP-IB Cont r ol mode or can be set to
operate inthe Tal k&Lst n mode. This selectionis madein the Test Set 1/O
CONFIGURE screen. If the TESTS (External Devices) screen has entries that
require the Test Set to operate as a controller, the Test Software will verify that
the Test Set is configured properly. Answer the question Yes if you wish to
change the entry in the 1/0 CONFIGURE screen.

The memory of the RX DSP boar d was exceeded.

The Test Set was unable to terminate the entry of asignal into the digital analyzer.
Test results are not displayed.

¢ The level of the signal applied to the Test Set might be too low.

This software will not run with firmware revision (FW rev. #) presently
installed in the Test Set. Consult softwar e user smanual for correct firmware
revision.

The Test Set must have afirmware revision B. 04. 01 or higher. To determine the
revision of the firmware:

¢ Press the CANCEL key, or press the SHIFT key, then the CANCEL key to pause the
program.

e Press the SHIFT key, then the CONFIG key to switch to the CONFIGURE screen.

« View the revision number of the firmware in the upper right corner of the display.

Contact the factory (1-800-922-8920; in the USA and Canada only) if you do not
have the necessary revision. Firmware isinstalled in the Test Set by running a
program installed on a PCMCIA card.
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Error Messages

Timeout error from an external instrument.

The Test System displays this message if it attempts to control adevice on the
HP-1B bus and is unable to do so for 5 seconds.

* Check cables.

e Verify that the HP-IB address and other setup conditions of your device are set
properly.
e Verify entries made to the TESTS (External Devices) screen.

Timeout from printer at address (printer address). Retry?

* Check the cable and the connections.

Weak clock. Difficult to find data clock phase.

The Test Set was unable to recover the data clock and use it in subsequent data
recovery.

¢ The level of the signal applied to the Test Set might be too low.

The test will continue with this error present and the results will be displayed. How-
ever, the performance might be degraded.
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Reference

This chapter provides detailed descriptions of the more sophisticated features and
functions of the HP 11807E, Option 014, AMPS/INAMPS/DCCH Mobile Test
Software. Topics are arranged al phabetically for quick, easy reference.
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Introduction

This chapter includes the following sections:
" Copying Files' on page 311
" Data Collection and Retrieval" on page 313
"Memory Cards' on page 327
"Printing" on page 333
"RAM Disk" on page 341
" Saving Tests Results" on page 344
" Serial Port" on page 345
"Understanding HP-1B Control Annunciators' on page 347
"USER Keys' on page 348
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Copying Files

Y ou may copy files from one mass-storage device to another using IBASIC
COPY commands. For example, to copy afile from an inserted PC card to the | eft
drive of an external dual-disk drive with HP-I1B address 700, proceed as follows:

1. Pressthe TESTS key. The TESTS (Main Menu) screen will appear.

2. FromtheSET UP TEST SET: list, select | BASI C | BASI C Cnt r| toswitch
tothe TESTS (IBASIC Controller) screen.

3. Movethe cursor to the IBASIC command line (the large field in the upper part of the
screen) and select it.

4. Fromthelist of charactersintheChoi ces: menu, select and enter thefollowing
command:

COPY “MY_TEST:INTERNAL" TO “MYFILE:,700,0”

Y ou may copy afile from one type of PC card to another by loading the file from
thefirst card into the Test Set, inserting a second (initialized) card, and then using
the IBASIC SAVE command. To copy afile, select and enter the following
characters:

SAVE “MY_TEST:INTERNAL”

Y ou may list the names of the files stored in a PC card or disk catalog by using the
IBASIC CAT command. To display alist of file names on a PC card, select and
enter the following characters:

CAT “INTERNAL" or CAT

Upon power-on, the default mass storage device is the PC card. If you did not
change this setting, then ":INTERNAL” isoptional. If you are entering many
characters into the IBASIC command line, you might wish to connect aterminal
tothe Test Set (see"” Serial Connection" on page 334). Y ou might also wishto use a
terminal if you have many files to list because file names displayed with the CAT
IBASIC command scroll only from the top of the Test Set screen, not from the
bottom.
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Copying Files

Y ou must use IBASIC when writing your own programs. However, IBASIC is not
explained in this manual. If you wish to write your own IBASIC programs, the
following manuals are advised:

¢ HP Instrument Basic User’'s Handbook Version2®part number E2083-90005.
e HP 8920B Programming Manual HP part number 08920-90222.

See" Data Collection and Retrieval" on page 313, and " Initializing a Disk" on page
324.
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Data Collection and Retrieval

Y ou may collect (save) and retrieve test results data. Y ou may €elect to save test
resultsto aPC card, to adisk drive, or to a PC. The following paragraphs describe
procedures for collecting and retrieving data and for various ancillary functions.

Collection to a PC Card or Disk

Y ou must make entries into the TESTS (External Devices) screen to describe the
type of data collection that you are using.

Configure external device entries as follows:;

1. Pressthe TESTSkey. The TESTS (Main Menu) screen will appear.

2. FromtheSET UP TEST SET: ligt, select Cnf g Ext er nal Devi ces to switch
to the TESTS (External Devices) screen.

3. MovethecursortotheCal | i ng Nane field and select it.

4. Fromthelist of charactersin the Choi ces: field, enter the following next to the
I nst # 1 field:

DATA C
The entry will be similar to:
1 DATA C
5. Movethe cursor to the Addr field and select it.

6. Usingthe DATA keypad, enter anumber into the Addr field, depending on the type of
storage medium that you will be using. Press the ENTER key when finished.

If you are using a PC card, enter 1 into the Addr field. The display will be similar to:
1 DATA C 1

If you are using a disk drive, enter the HP-1B disk address. For example, if the drive
you are using is set to 700, the display will be similar to:

1 DATA C 700

Calling names may be entered in any order.
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Data Collection and Retrieval

NOTE:

The Test Software supports data storage on Logical Interchange Format (LI1F) and
Disk Operating System (DOS) disk formats. Storage can be to any of the
following file types:

e ASCII files under LIF
* BDAT files under LIF
e HP-UX files under LIF
* DOS files under DOS

Specify thefile type with your entry into the Opt i ons field immediately below
DATA C. If you do not enter afile type, and the disk format is LIF, the Test
Software will select an HP-UX filetype. If you do not enter afiletype, and the
disk format is DOS, the Test Software will select aDOS file type. For example, if
you are using a DOS file with no extension on the file name, the display will be
similar to:

1 DATA C 700

If you are using an ASCII, BDAT, or HP-UX file, you may specify the number of
records allocated to the file. The DOS file is automatically updated as data are
stored, so record allocation is not required.

If you are using HP-UX files, you must enter REC= to establish a usable number
of records. REC=20480 sets the size to be the same as the default number of 256
byte records used for ASCI| files (80 x 256). Y ou may enter the REC= after the
file type. For example, to use an ASCI|I file with 200 records of 256 bytes each,
enter ASCII REC=200 into the Opt i ons field.

For some Test Software revisioREC= andASCl | REC= will appear in th&€hoi ces:
menu. In this case, you may selBEC= orASCl | REC=, and enter the number of records
using the DATA keypad, then seldatne, instead of entering each character individually.

The display will be similar to:

1 DATA C 700
ASCI | REC=200

The default number of records, used when no REC= entry is made, is 80.

Itemsin the Opt i ons field may be separated by acommaor a space.
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If using a new disk, see " Initializing a Disk" on page 324. If using anew SRAM
card, see " Initializing an SRAM Card" on page 330. The file types under LIF can
be used by the Test Set’s IBASIC controller and some HP workstations. The
format is required if you wish to use the disk with a PC.

Seetable 10 for a summary of the various configurations.

T
D
Table 10 Data Collection Configuration Summary o
g
. o
I nst# Callmg Name M odel Addr Description ®
Options
1 DATA Collection don’t care 7xk To HP-IB disk drive
1 DATA Collection don’t care 1 To PC card
Optiong File types of ASCII, | don't care 73t LIF format
or BDAT, LIF format
3 .
or (EXT)4, DOS file typé
or blank; DOS or HP-UX file
REC=XXXXX, type
(number of records) Number of records
1 DATA Collection don’t care 9 Serial to external
computer (laptop)

1. xx = Last two digits of HP-1B address.

2. These options apply to disk drive and PC card data collection, not when collecting data
with Addr =9.

3. A DOS file name extension. For example, the file name may be CELL 1.EXT.

4. DOSisused if the disk format is DOS. HP-UX is used if the disk format isLIF
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Retrieval from a PC Card

To retrieve the test results after those results have been saved on a PC card, you
must run an IBASIC program. The following is a program to transfer datafrom a
PC card to aterminal emulator. Y ou may type the program lines into the IBASIC
command line from aterminal emulator (see" Configuration for Terminal or PC
Operation" on page 321).

316



NOTE:

Chapter 6, Reference
Data Collection and Retrieval

Enter the dataretrieval program as follows:
1. Pressthe TESTS key. The TESTS (Main Menu) screen will appear.

2. FromtheSET UP TEST SET: ligt,select] BASI C | BASI C Cnt r| fromthe field
to switch to the TESTS (IBASIC Controller) screen.

3. Movethe cursor to the IBASIC command field (the large field in the upper part of the
screen) and select it.
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Inthefollowing step, make certain that theany IBASIC program that you had been running
is saved on disk or a PC card before deleting it from the Test Set's memory.

4. From the list of characters in tléhoi ces: field, select and enter the following to
delete the previous IBASIC program:

SCRATCH

5. From the list of characters in ti@noi ces: field, select and enter the following
program:

10 DI M A$[ 120]
Setsthe string length to 120.

20 ASSIGN @File TO "RES:INTERNAL”;FORMAT ON
Opens a path to the PC card file called “RES” (for results).

30 ON ERROR GOTO 80
Exits at end of file if an error is encountered.

40 LOOP
Extracts file contents.
50 ENTER @il e; A$
Transfers part of the file to the string.

60 OUTPUT 9; A$
The string is output at the Serial port.

70 END LOOP
Goes back to get more of the file.

80 END
End of the program.

6. Pressthekl (Run) key to runthe entered IBASIC program.
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NOTE:

Collection toaPC

TheRun fieldandtheRun Test field do not perform the same function. The Run field,
assigned as adefault in the TESTS (IBASIC Controller) screen, will start an IBASIC
program that isresident in the Test Set memory. TheRun Test field, assigned asadefault
in the other TESTS screens, will 1oad and run the program that is called from the Sel ect
Procedure Filenane: and Sel ect Procedure Location: entriesinthe
TESTS (Main Menu) screen.

Y ou may output test results through the serial port. A variety of devices can
receive the data; such as an HP Palmtop computer, a PC, a notebook computer, or
aterminal. A terminal emulator can log the test results to a file. Examples of
terminal emulator programs are HP AdvancelLink and ProComm, whichisa
product of DataStorm Technologies, Inc.

Configure an IBM-Compatible PC with HP AdvancelL ink for DOS as
follows:

1. Load and run HP Advancel ink on your PC.

2. Usetheinformationin table 11, table 12, and table 13 to set the global, terminal, and
remote configuration settings, respectively.

Table 11 Global Configuration Settings
FIELD SETTING FIELD SETTING

Keyboard USASCII Memory Size 32K
Personality HP Plotter I/F None
Language English HP Mode Yes
Terminal Mode Alphanumeric Video Type Select your display type
Remote to enter PC serial port # Forms Path Enter path if used
Printer 1/F None Screen Size Enter the size
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Table12 Terminal Configuration Settings
FIELD SETTING FIELD SETTING
Terminal 1D 2392A Esc Xfer(N) YES
Local Echo OFF ASCII 8 Bits YES
CapsLock OFF FldSeparator us
Start Col 01 BIKTerminator RS
Bell ON ReturnDef CR
XmitFnctn(A) NO Copy Fields
SPOW(B) NO Type Ahead NO
InhEolWrp(C) NO ROW Size 80
Line/Page(D) LINE Host Prmpt Char D1
InhHNAShk(G) NO Horiz. Scroll. Incr. 08
Inh DC2(H) NO Large[+] Key +
Table 13 Remote Configuration Settings
FIELD SETTING

Baud Rate 4800

Parity/Data Bits None/8

Eng Ack No

Asterisk OFF

Chk Parity NO

SR(CH) LO

Recv Pace None

Xmit Pace None

CS(CB)Xmit NO
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Set up the Test System for data collection to a PC as follows:

1
2.

Pressthe TESTS key. The TESTS (Main Menu) screen will appear.

Fromthe SET UP TEST SET: list, select Cnf g Ext ernal Devi ces toswitch
to the TESTS (External Devices) screen.

3. Movethecursor totheCal | i ng Nane field and select it.

From the list of charactersin the Choi ces: menu, enter the following next to the
| nst # 1 field:

DATA C

The entry will be similar to:

1 DATA C

Move the cursor to the Addr field and select it.

Using the DATA keypad, enter 9 and pressthe ENTER key. Thedisplay will besimilar
to:

1 DATA C 9

Calling names may be entered in any order.
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Configuration for Terminal or PC Operation

It is preferable to enter long strings of charactersinto fields using aterminal.
Determine the characteristics of the serial port, when it is used for instrument
control from a terminal or terminal emulator, by settings in the Test Set's I/Q
CONFIGURE screen.

Set the following:

9Jualiajay

e Serial Intolnst
¢ | BASI C Echo toOn.
e | nst Echo toOn.

Set the remaining configuration entries to match the settings of your terminal or
PC program. Table 14 on page 322 lists the terminal/computer keystrokes that
equate to front-panel controls.

NOTE: Each equivalent character must be preceded by pressing the Escape key. For example, to
remotely access the CONFIGURE screen, press the Esc key, then the C key on your
terminal/computer. (Make certain to use upper-case C for this example.)

Alternate sequences for five commonly used functions also are available. Press
and hold down the Ctrl (control) key and press the corresponding key for the
desired function. (Example: Ctrl/H moves the cursor to the left one space.) These

functions are:
NOTE: The carrot (*) represents the control key.
ENTER -*J or "M KNOB_TURN_CW - "R
CANCEL - ~C KNOB_TURN_CCW - L

BACKSPACE - "H
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Table 14 Equivalent Front-Pane Control Characters
Equiv. Equiv.
Function ESC Function ESC
Char. Char.

CANCEL ! k5 5
PERCENT MHZ_V ( K1 PRIME 6
S KHZ_MV ) K2_PRIME 7
BACKSPACE - K3 PRIME 8
ENTER . ASSIGN 9
RELEASE 0 KNOB_TURN_CCW <
K1 1 KNOB_TURN_CW >
K2 2 MSSG A
K3 3 HELP B
K4 4 CONFIG C
HOLD D RX a
PRINT E X b
ADRS F DUPLEX c
SAVE G PREV d
REF_SET J TESTS MAIN e
METER K LOCAL f

AVG L RECALL g
LO_LIMIT M MEAS RESET h
HI_LIMIT N PRESET i

E R INCR_DIV_10 j

F S INCR_SET k
B U INCR_TIMES 10 |

C \% DOWN m
D W upP n
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Table 14 Equivalent Front-Panel Control Characters
Equiv. Equiv.
Function ESC Function ESC
Char. Char.
A X SEVEN 0] r_;g
EEX z EIGHT p %
YES ON_OFF [ NINE q ®
NO_PPM_W ] FOUR r
RX a FIVE S
SIX t POINT y
ONE u PLUS MINUS z
TWO v OHM_PCT_DEL_DBUV {
THREE W DB_GHZ_DBM |
ZERO X MS HZ UV }
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Initializing a Disk
If you are starting with ablank disk, you must initialize it to the format that you
have chosen. Disk drives require specific commands to perform initialization.
Y ou should verify that the drive that you are using can be controlled by the Test
Set and that you are initializing adisk using a drive or PC that has a compatible
format. Two procedures that use the Test Set’s IBASIC commands to initialize
some disks follow:

Initialize a disk to LIF in an HP-IB disk drive as follows:

1. Pressthe TESTS key. The TESTS (Main Menu) screen will appear.

2. FromtheSET UP TEST SET: list, select| BASI C | BASI C Cntrl toswitchto
the TESTS (IBASIC Controller) screen.

3. Movethe cursor to the IBASIC command field (the large field in the upper part of the
screen) and select it.

4. Fromthelist of charactersin the Choi ces: menu, select and enter the following:
INITIALIZE *:,7xx,y”
where:

xX = the HP-IB address of the disk drive, and
y = the unit number of thedrive.

Initialize adisk to DOS in an HP-IB disk drive as follows:

Follow the procedure for the LIF format, replacing the INITIALIZE statement
with INITIALIZE “DOS:,7xx,y"
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Retrieving Data from a Disk

NOTE:

One way to retrieve the test results from adisk isto run an IBASIC program. A
program to transfer datafrom adisk to aterminal emulator is given below. You
may typeit into the IBASIC command line from the terminal emulator.

Make certain that your program is saved, because it will be deleted from
programmable memory. The file name for this example is “RES”. The disk
address is 700, and the drive number is 0. The entire file naRES:is 700, 0.
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Enter the data retrieval program as follows:
1. Pressthe TESTS key. The TESTS (Main Menu) screen will appear.

2. FromtheSET UP TEST SET: ligt,select] BASI C | BASI C Cnt r| fromthe field
to switch to the TESTS (IBASIC Controller) screen.

3. Movethe cursor to the IBASIC command field (the large field in the upper part of the
display) and select it.

Inthefollowing step, make certain that the any IBA SIC program that you had been running
is saved on disk or a PC card before deleting it from the Test Set's memory.

4. From the list of characters in tiéhoi ces: field, enter the following to delete the
previous IBASIC program.

SCRATCH
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NOTE:

5. Fromthelist of charactersin the Choi ces: field, enter the following program:

10 DI M A$[ 120]
Setsthe string length to 120.

20 ASSIGN @File TO "RES:,700,0”
Opens a path to the file called “RES” (for results).

30 ON ERROR GOTO 80
Exits at end of file if an error is encountered.

40 LOOP
Extracts file contents.

50 ENTER @il e; A$
Transfers part of the file to the string.

60 OUTPUT 9; A$
The string is output at the serial port.

70 END LOOP
Goes back to get more of the file.

80 END
End of the program.

6. Pressthekl (Run) key to runthe entered IBASIC program.

TheRun fieldandtheRun Test field do not perform the same function. The Run field,
assigned as adefault in the TESTS (IBASIC Controller) screen, will start an IBASIC
program that isresident in the Test Set memory. The Run Test field, assigned asadefault
inthe other TESTS screens, will load and run the program that is called from the Sel ect
Procedure Fil enane: andSel ect Procedure Location: entriesinthe
TESTS (Main Menu) screen.
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Insert a memory (PC) card into the card slot on the Test Set’s front panel. T
Test Set powers the PC card while the card is inserted. Arrows printed on t
card and the Test Set’s front panel indicate thectibn and orientation of card
insertion.

Use PC cards to store or retrieve the following:
e Software code
e An HP-supplied Procedure that contains:
e A default TEST sequence
e Default parameter values
¢ Default pass/fail limit specification values
e A Library file
« Procedures that you construct and that are optimized for your application
« Data collection files
¢ Channel information

e User-defined keys
Three types of PC cards are available:

e Static Random Access Memory (SRAM)

* SRAM cards have read and write capability. You may program and read SRAM
cards using the Test Set.

¢ One-Time Programmable (OTP)

¢ Once programmed with a suitable card programmer, OTP cards have read-only
capability. You may read OTP cards using the Test Set, but you cannot program
cards using the Test Set.

¢ Flash Memory

« Flash memory cards have read and write capability. You may read flash memory
cards using the Test Set. However, these cards can be written to or programmed
using only a suitable card reader/programmer. Flash memory cards cannot be
written to or programmed with a Test Set.
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NOTE: Hewlett-Packard software code and procedureand library filesaretypically supplied on either
OTP cards or flash cards. Flash cards may be distinguished from OTP cards by a small write
protect (WP) switch in the end of theflash cards. SRAM cards also have awrite protect or safe
switchintheend of the card, and a so use abattery. Software and procedure/library filesstored
on aflash card cannot be overwritten by a Test Set regardless of the position of the write
protect (WP) switch.

The memory card may be removed after the program is loaded into the Test Set's
memory. The program will remain in memory after a pp@down/power-up

cycle, and until a new program is loaded. Loading a new program will replace the
existing program.

SRAM Cards

Use a static random-access memory (SRAM) card to store test results and
procedures that you construct. Use the parts listeabia 15.

Table 15 SRAM Card Products

Memory Product

64 kilobytes HP 83230A

256 kilobytes | HP 83233A

1 megabyte HP 83231A

SRAM cards use a lithium battery (HP part number CR 2025 or HP part number
1420-0509). Programs and data will be retained for over one year if the card is
stored at 25C. The Test Set powers the card while it is inserted. Replace the
battery while the card is inserted into a powered-up Test Set. To retain data and
programs, the battery should be replaced annually. Sé¢Rt8920B User's

Guide

NOTE: I he write-protect switch on an SRAM card will write protect the card when i1t I1s set
toward the outside of the card.

@ Batterij niet —ﬁ’

weggooien, maar | Y
inleveren als KCA. 78
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Memory Card Stor age Space

Regarding storage space on memory (PC) cards, the following characteristics
apply:
» A record is 256 bytes.

« Procedures use 12 to 16 records each.

A library uses 20 to 35 records.
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» Only onelibrary is permitted on a card.

« Overhead of approximately 11 kilobytes is required on each card.

Use the following formulato estimate the storage space required for an
application:

St orage Space(in kil obytes) = (Nunber of Procedures x 4.1) + 20

For example, saving ten different procedureswill require 61 kilobytes of memory.
The 64 kilobyte or 128 kilobyte card is sufficient.

The storage space that you require for data collection depends on the number of
test results to be saved. Y ou will require approximately 4 kilobytes per page of
test results that you save. A page of test resultsis approximately 57 lines of
display or printer output.

The storage space of smaller SRAM cards can be filled quickly. If you are
collecting large quantities of data, data collection using a PC or printer may be
preferable.
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Initializing an SRAM Card

NOTE: Initlalizing SRAM cards using the 1ESIT S (Save/Del ete Procedure) screen
automatically defaults to DOS format.

1. Pressthe TESTS key. The TESTS (Main Menu) screen will appear.

2. Fromthe CUSTOM ZE TEST PROCEDURE: list, select Proc Save/ Del et e
Pr ocedur e to switch to the TESTS (Save/Delete Procedure) screen.

NOTE: Make certain that the switch on the card is not in the write-protect position.

3. Insert the SRAM card into the slot on the Test Set’s front panel.
4. Pressthe k8Init Card.) key.
5. Press the Yes key if you wish to continue.

There are two waysto initialize an SRAM card to select the format. If you havea
terminal emulator attached to the Test Set, enter acommand into the IBASIC
command line. A second way to initialize a card isto run the ROM program
RAM_MNG.

Initialize an SRAM card using IBASIC as follows:

1. Pressthe TESTS key. The TESTS (Main Menu) screen will appear.

2. From theSET UP TEST SET: list, select BASI C | BASI C Cntrl| to switch to
the TESTS (IBASIC Controller) screen.

3. Move the cursor to the IBASIC command line and select it.
4. Perform one of the following two steps, as appropriate:
¢ LIF format:

From the list of characters in tl@hoi ces: menu, select and enter the following
IBASIC command:

INITIALIZE “:INTERNAL”
« DOS format:

From the list of characters in tl@hoi ces: menu, select and enter the following
IBASIC command:

INITIALIZE “DOS:INTERNAL”
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Initializean SRAM card using RAM_MNG asfollows:

Loading RAM_MNG will delete any procedure or program in memory.

N o g~ DN PR

Pressthe TESTS key. The TESTS (Main Menu) screen will appear.
Movethe cursor to the Sel ect Procedure Locati on: field and select it.

From the Choi ces: field, select ROM
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Movethe cursor tothe Sel ect Procedure Fil enanme: field and select it.
From the Choi ces: menu, select RAM_MNG.
Pressthekl (Run Test) key.

Follow the displayed instructions.

Retrieving Data from an SRAM Card

Toretrieve thetest results after the results have been saved on an SRAM card, you
must run an IBASIC program. The following program transfers data from an
SRAM card to aterminal emulator. Y ou may type the program lines into the
IBASIC command line from aterminal emulator (see" Configuration for Terminal
or PC Operation" on page 321.

NOTE:

Enter the dataretrieval program as follows:

1
2.

Pressthe TESTS key. The TESTS (Main Menu) screen will appear.

Fromthe SET UP TEST SET: list, select| BASI C | BASI C Cntrl toswitchto
the TESTS (IBASIC Controller) screen.

Move the cursor to the IBASIC command field (the large field in the upper part of the
display) and select it.

From the list of charactersin the Choi ces: field, select and enter the following
IBASIC program statements and commands.

In the next step, make certain that any IBASIC program that you had been running is saved
on disk or an SRAM card before deleting it from the Test Set memory.

5.

From the list of charactersin the Choi ces: field, enter the following to delete the
previous IBASIC program:

SCRATCH
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6. Fromthelist of charactersin the Choi ces: field, enter the following program:

10 DI M A$[ 120]
Setsthe string length to 120.

20 ASSIGN @File TO "RES:INTERNAL”;FORMAT ON
Opens a path to the SRAM card file called “RES” (for results).

30 ON ERROR GOTO 80
Exits at end of file if an error is encountered.

40 LOOP
Extracts file contents.

50 ENTER @il e; A$
Transfers part of the file to the string.

60 OUTPUT 9; A$
The string is output at the serial port.

70 END LOOP
Goes back to get more of the file.

80 END
End of the program.

7. Pressthekl (Run) key to runthe entered IBASIC program.

TheRun fieldandtheRun Test field do not perform the same function. The Run field,
assigned as adefault on the TESTS (IBASIC Controller) screen, will start an IBASIC
program that isresident in the Test Set memory. The Run Test field, assigned asadefault
inthe other TESTS screens, will load and run the program that is called from the Sel ect
Procedure Fil enane: andSel ect Procedure Location: entriesinthe
TESTS (Main Menu) screen.
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Printing

Y ou may print the following:

* Testresults

e TESTS screens
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The six basic steps to the printing process are:

1. Verify that your printer is supported by the Test Set (s&eported Printers' on
page 333).

2. Determine if your printer requires serial, parallel, or HP-1B connection (see the printer
documentation).

3. Connect the printer to the appropriate port on the Test Set f@@nter Connection”
on page 334).

4. Configure the Test Set for your printer and its interface"(€@afiguring the Test Set
for Printing" on page 336).

5. Direct the Test Set as to what to print (s&einting Test Results' on page 337).

6. Select the desired parameter value for controlling printing.

Supported Printers
The Test System supports the following Printers:
e HP ThinkJet printer
* HP QuietJet printer
e HP PaintJet printer
e HP DeskJet printer
e HP LaserJet printer
» Epson FX-80 printer
* Epson LQ-850 printer

If you do not have one of these printers, consult your printer manual for the
correct printer settings to emulate one of the supported printers.
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Printer Connection
Printer connections are of two types: HP-1B, and serial. These are described in the
following paragraphs.
HP-1B Connection
Connect an HP-IB printer to the Test Set’s rear-panel HRstBiector using an
HP-IB cable.
Serial Connection

Connect a serial printer to the serial port as shovfigime 33. Use the following
RJ-11 pins for this connection.

» RJ-11 Pin 2 - Test Set Receive Data
e RJ-11 Pin 4 - Ground
* RJ-11 Pin 5 - Test Set Transmit Data

Test Set Rear Panel

TRANSMIT /ADDRESS 10 Port B
TRANSMIT/ADDRESS 9
GROUND

NO CONNECT
RECEIVE/ADDRESS 9

RECEIVE/ADDRESS 10 Port B

Figure 33 Serial Port Configuration
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Parallel Connection

Connect a parallel printer the parallel port as shownin figure 34.
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<) )

PIN 1 PIN 14
nStrobe ——) C)/ nAutoFd
Data f = G; nFault
Data2 ——=<) ninit
Data 3 = = nSelectin
Data4 ——) o N
Data5 ——) O
Data6 ——<) O
Data7 —<) O
Data8 —— =) O > Signal Ground
nAck —— O
Busy —5) O
PError ——<)
Select ——<2) O\ -

//
PIN 13 PIN 25
Figure 34 Paralléel Printer Connections
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Configuringthe Test Set for Printing

NOTE: If you use a serial printer, you may not use the serial port for other connections (such as
data collection for saving test results) at the same time (see” Serial Port" on page 345).

Set up the printer as follows:

1
2.

Pressthe TESTS key. The TESTS (Main Menu) screen will appear.

Fromthe SET UP TEST SET: list,selectPrint Printer Setup toswitchto
the TESTS (Printer Setup) screen.

Move the cursor to Model : and select the desired printer.

MovethecursortoPri nt er Port: and select the desired port.

If you are using the HP-IB, movethe cursortoPri nt er Adrs: andenter theHP-IB
address for your printer (0-30).

Set the following options as appropriate:

Lines/Page (controls the number of lines, from 20 to 120, printed on a page before
a form feed is sent to the printer)

FF at Start (to cause a form feed at the start of a test sequence)

FF at End (to cause a form feed at the end of a test sequence)

From theTo Scr een menu, seledibr e.

From theChoi ces: menu, seledtO CONFI Gto switch to the I/O CONFIGURE
screen.

For Serial Printing, set thger i al Baud field and other serial communications
fields listed under it to correspond to your printer configuration.

For HP-IB Printing, set thibde field toCont r ol .

Press the TESTS key to return to the TESTS (Main Menu) screen.
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Printing Test Results
Print test results as follows:
1. Pressthe TESTS key. The TESTS (Main Menu) screen will appear.

2. Fromthe SET UP TEST SET: list,selectPrint Printer Setup toswitchto
the TESTS (Printer Setup) screen.

3. MovethecursortoQut put Results To: andselect Printer.
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4. MovethecursortoQut put Resul ts For: andselect Al | if youwishto haveall
results printed, or Fai | ur es if you wish to have only failures printed.

5. If you wish to use atitle for the printed results, move the cursor to Qut put
Headi ng: and enter the words that you wish to use as the heading.
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Sending Escape Sequencesto the Printer

Y ou may usethe Test Set to send escape sequences to control printer options such
as pitch, margins, paper size, and so forth. The Test Software includes some
predefined escape sequences compatible with HP printers (listed in table 16 on
page 339), or you may enter others that are compatible with your printer (refer to
your printer’'s user’'s manual for the available print features andspmmeling
escape sequences).

NOTE: Ihe Test Software Includes an implied escape character tor the tirst sequence.
Thus, you need enter only the escape sequence following the esasgpeah
However, if you are linking two or more sequences together, you must ustothe
indicate the escape character between each two sequences. If the sequence exceeds
the space allotted in the options field, you may continue with additional escape
sequences in the next availabjg i ons field. You must however, still enter
Escape Seqin theal | i ng Nane field and the appropriate address in Aldelr
field for all subsequent entries.

To send an escape sequence to a printer:

1. Pressthe TESTS key. The TESTS (Main Menu) screen will appear.

2. FromtheSET UP TEST SET: ligt, select Cnf g Ext er nal Devi ces to switch
to the TESTS (External Devices) screen.

3. Movethecursor tothel nst # field and select it.

b

Rotate the CURSOR CONTROL knob until anempty Cal | i ng Narre field appears,
and select it.

Move the cursor tothe Cal | i ng Nane field and select it.
From the Choi ces: field, select Escape Seq.
Move the cursor to the Addr (address) field and select it.

© N o O

Using the DATA keypad, enter 9 for serial printers, 15 for parallel printers, or 7XX for
HP-1B printers, then press the ENTER key.

9. Movethecursor tothe Opt i ons field (directly under Cal | i ng Name) and select it.

10. Select the desired escape sequence from the Choi ces: fieldif applicable, or enter an
appropriate sequence using the list of characters below the choices.
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Table 16 Escape Sequence Definitions for HP Printers
Escape Sequence Print Feature
&166P Sets page length to 66 lines
&I72P Sets page length to 72 lines D
&16D Sets lines per inch to 6 lines g
&18D Setslinesto inch to 8 lines &
(s12h12veT Selects 12 characters per inch 12/72

inch character height gothic typeface

& a9l ~& I16E Sets left margin to 9 characters top
margin to 6 lines

(s12h12v6T~& a9l ~& I6E Selects 12 characters per inch 12/72
inch character height gothic typeface
left margin to 9 characters top margin

to6lines

&18d38P Selects 8 lines per inch 88 lines per
pege

&18d96P Selects 8 lines per inch 96 lines per
pege

(s16.67h12V~&al7L ~&I6E | Selects 16.67 characters per inch 12/
72 inch character height left margin to
17 characters top margin to 6 lines
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Printing TEST S Screens

TESTS screens include the following:

TESTS (Set Up) (k8Print All))

TESTS (Specific Parameters) (kBrint All))

TESTS (Default Parameters) (kBrint Tst))

TESTS (Pass/Fail Limits) (kgPrint All and k3(Print Tst))
TESTS (External Devices) (K3Print All))

Use the same general processto print the information for all of the above TESTS
screens.

Print tests screens as follows;

1

Make certain that your printer is properly connected and configured Bséeting”
on page 333).

Press the TESTS key. The TESTS (Main Menu) screen will appear.

From theCUSTOM ZE TEST PROCEDURE: list or theSET UP TEST SET: list,
select the screen of your choice.

Press the appropriate USER key.
Press the TESTS key to return to the TESTS (Main Menu) screen.
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NOTE:

NOTE:

RAM disk is asection of internal random-access memory that acts much likea
flexible (floppy) or rigid (hard) disk. Programs can be stored, re-stored, erased,
and retrieved.

Four partitions divide the RAM disk into four separate volumes: 0 through 3.
Each volumeistreated as a separate disk. Y ou may also specify the size of each
disk in 256-byte increments.

Py
®
3
@
=
@
=
o
®

Thefour RAM disk volumes are designated : MEMORY, 0, 0 through
MEMORY, 0, 3. For example, to catalogue the contents of RAM disk Volume 0
from the TESTS (IBASIC Controller) screen, select and enter:

CAT ““MEMORY,0,0”
The contents of VVolume O can be viewed.

Any existing programs or formatting on RAM are erased if you use the RAM_MNG or
COPY_PL ROM programs, or the SERVICE screen’s RAM Initialize function. Therefore,
you should use RAM disks for only short-term storage of files.

Each RAM disk volume must be initialized before it can be used.

If you are using a RAM disk to store a test procedure, you must initialize the RAM disk
Volume 0. When the Test Software saves a procedure to the Test Set’'s RAM, it
automatically stores the procedure into the memory location Volume 0. This is not
changeable.

Volume 0 can be initialized using the RAM_MNG procedure stored on the internal
ROM’s 1B _UTI L menu.
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NOTE:

Initialize RAM disk Volume 0 as follows:

1

o

Pressthe TESTS key. The TESTS (Main Menu) screen will appear.

2. Movethecursor totheSel ect Procedure Location: fieldand selectit.
3. Fromthelistin the Choi ces: field, select ROM

4.

5. Fromthelistinthe Choi ces: field, select RAM_MNG, whichisthe RAM manager

Movethe cursor tothe Sel ect Procedure Fil enanme: field and select it.

program.
Pressthekl (Run Test ) key to begin program execution.
Read the precautionsin the Test Set screen and then pressthe k1 (Yes) key to continue.

Pressthek3 (I nt RAM key to select the Test Set’s internal RAM as the location to be
initialized.

In the following step, 50 records should be sufficient for saving a procedure.

9.

Using the DATA keypad, enter the number of records that you wish to initialize, then
press the ENTER key.

10. Press the k1¥es) key to verify that the number of records was entered correctly.

The internal RAM :MEMORY,0,0 will be initialized.

Volumes 1, 2, and 3 must be initialized from the TESTS (IBASIC Controller)
screen.
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Initialize RAM disk Volumes 1, 2, and 3 as follows;

1. Pressthe TESTS key. The TESTS (Main Menu) screen will appear.

2. Fromthe SET UP TEST SET: list, select| BASI C | BASI C Cntrl toswitchto
the TESTS (IBASIC Controller) screen.

3. Movethe cursor to the dataentry field and select it.

4. Using thelist of charactersin the Choi ces: menu, select and enter the following
command:

Py
®
3
@
=
@
=
o
®

INITIALIZE “:MEMORY,0,<volume number 1-3>",<volume size>
or
INITIALIZE ““MEMORY,0,1",50

The optional ‘volume gie’ in the command letgou specify the memorgrea
set aside for each disk in 256-byte blocks.
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Saving Tests Results

See " Data Collection and Retrieval" on page 313.
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Serial Port

Usethe 6-pin, RJ-11 serial port to input and output serial data. Use serial data for
entering programs, printing, and for sending test resultsto a connected controller,
disk drive, or terminal.

Usethe TESTS (External Devices) screen to define serial communications
settings. Use ground with IBASIC and al other serial connections. Use Transmit
B and Receive B exclusively with IBASIC programs. Use Transmit and Receive
with all other serial connections (see figure 35).
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Test Set Rear Panel
® ® ® u_’:|

TERT T 058 WD TP
°°°° o ©O © O

-]
e e

e

2B, T E o
(2

TRANSMIT /ADDRESS 10 Port B
TRANSMIT/ADDRESS 9
GROUND

NO CONNECT
RECEIVE/ADDRESS 9

RECEIVE/ADDRESS 10 Port B

Figure 35 Serial Port Configuration
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The IBASIC Controller sends data to and receives data from the seria ports using
address 9 for the primary port, and address 10 for Port B.
NOTE: Use an RJ-11/25-pin RS-232 adapter (HP P/N 98642-66508) and RJ-11 cable
(HP P/N 98642-66505) to connect the Test Set to a serial printer or terminal/computer.
NOTE: RJ-11 cables and adapters can be wired several ways. |If you buy a cable or adapter other
than the HP parts listed, verify the connections for the pins before connecting cablesto the
instruments.
Table 17 lists connections for transmit, receive, and ground pins (address 9).
Table17 Transmit, Receive, and Ground Connections
HP 8920B Terminal/PC Terminal/PC
RJ-11 Serial Port 25-Pin RS-232 9-Pin RS-232
Pin 2 (RX) to | pin2(TX) or | pin3(TX)
Pin 5 (TX) to | pin3(RX) or | pin2(RX)
Pin 4 (GND) to | pin7 (GND) or | pin5(GND)
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Understanding HP-IB Control Annunciators

The words, letters, and symbols at the top right corner of the Test Set display
indicate the following conditions:

¢ Rindicates remote operation from an external controller or IBASIC program in the
Set. This letter will be displayed while the Test Software is running.

9Jualiajay

¢ L indicates that the Test Set is monitoring, and is ready to receive a manual or
command.

¢ Tindicates that the Test Set is communicating with another HP-IB device.
¢ Sindicates that a service request has been generated.

¢ Cindicates that the Test Set is currently an active controller. Control mode is set in the
TESTS (External Devices) screen. The Test Set must be a controller if HP-IB
peripherals are to be controlled.

¢ * indicates that an IBASIC program is running, or that the IBASIC controller is
executing a command.

¢ ?indicates that an IBASIC program is waiting for a user response.
¢ - indicates that the IBASIC program is paused.

¢ SHI FT indicates that the SHIFT key was pressed, and that the next key entry will be
shifted. (Press the SHIFT key again to clear).
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USER Keys

When you are using the Test Set, you will see the following USER assigned keys
appear at times in the top right-hand corner of the display. (These keys are

assigned to the hard keys k1 through k5.) In many cases, you may use these keys

as “shortcuts” instead of positioning the cursor and selecting. USER keys are
sometimes referred to as softkeys.

Clr Scr allows you to clear the Test Set’s display.
Cont i nue allows you to continue the program after it has been paused.

Del et St p allows you to edit items in a test sequence. When you press this key,
the test in the displayed sequence withdhep # highlighted (inverse video)

will be deleted. The tests that follow in the sequence will be scrolled up by one
step.

Del Proc allows you to delete the selected procedure. When you press this key,
you will be prompted to verify the command by pressing Yes.

Done allows you to exit a test or signal that a task is complete. The program will
continue if there is a next test in the sequence oeikthare aditional program
steps in the test being run.

Hel p allows you to secure information on how to use the current TEST screen.

I nit Card allows you to initialize an SRAM card. Before you press this key,
verify that the card is inserted correctly, that it is not write-protected, and that
there are not programs stored on the card that you wish to save.

I nsrt Stp allows you to enter items into a test sequence. When you press this
key, the test in the displayed sequence wittsthep # highlighted (inverse

video) will be copied into a new sequence location, immediately after the
highlighted one. The tests that follow in the sequence will be scrolled down by

one step. This key does nothing if there are no items in the sequence. Select a test
before using this key to insert another.

Mai n Menu allows you to return to the main TESTS screen. The same result is
achieved by pressing the TESTS key.

Page Up/Page Down allows you to display items quickly in the list when some
of the items will not fit on thecseen.

Run allows you to start an IBASIC program that has been loaded into the Test
Set's memory.
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Run Test alowsyou to load and run the program that has been entered into the
TESTS screen’Sel ect Procedure Fil enane: field. If the program is
already loaded into the Test Set's memory, it will be started.

Save Proc allows you to save the specified procedure.

Sngl St ep allows you to step the IBASIC program one line at a time. This i
different fromCont i nuous/ Si ngl e St ep run mode.

9Jualiajay

St op Test allows you to pause the Test Software.

Take |t allows you to direct the program to accept the setting of an adjust
and to proceed with the program. The test, determining if the adjustment is
limits, is ceased.

Yes/No allow you to answer questions displayed on the Test Set’s display.
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ACC Seeanalog control channel.

Access The Test Set stateinwhichiitis
communicating with the mobile station
under test.

ACCH See analog control channel.

Active A Test Set statein whichitis
emulating abase station. Inthe Active state,
the Test Set is ready to communicate with
the mobile station.

Advanced M obile Phone System
(AMPS) The analog cellular telephone
system in use on the North American
continent and other places.

AMPS See Advanced Mobile Phone
System.

analog control channel (ACC or ACCH)
A channdl used for transmission of digital
control information from a base station to a
mobile station or from a mobile station to a
base station.

annunciator A screen graphic that
identifiesthe call processing state of the
Test Set. A lighted annunciator indicatesthe
Test Set state. An exampleis shown in the
following diagram.

@ Active
. o i
Light Eeglster
Annunciator © rage
O Access
O Connect

band-passfilter (BPF) A filter that
increasingly rejects frequency components
of signals as those components diverge
above and below certain cutoff frequencies.
In the Test Set, audio band-passfilters are
used to reduce the level of out-of-band
signals during certain measurements.

base station (BS) Multiple definitions:

1. A fixed-site station in the Domestic
Public Cellular Radio Telecommunications
Service. It is used for communicating with
mobile stations.

2. A fixed-location transceiver in a
communications network.

3. Theland station, in acellular or PCS
network, that carrieson aradio
communication with mobile units.

Dependent upon context, the term base
station might also refer to a cell, a sector
within acell, aMobile Telephone
Switching Office (MTSO), or some other
part of acellular system.

BCH code See Bose-Chaudhuri-
Hocquenghem code.

BER Seehit error rate.

bit error rate (BER) Theratio of the
number of erroneous bits received to the
total number of bits received during the
observation period, and expressed as a
percentage, afraction, or aratio.
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Bose-Chaudhuri-Hocquenghem code
(BCH code) A large class of error-
correcting cyclic codes. For any positive
integers (m, m > 3, andt < 2™ - 1), thereis
ahbinary BCH code with ablock length n
equal to 2™ -1 and n - k < mt parity check
bits, where k is the number of information
bits. The BCH code has a minimum
distance of at least 2t + 1.

BPF See band-passfilter.

call processing A system function that
controls cellular call origination, paging,
and messaging.

CANCEL key A push-button on the Test

test.

Cont i nue A Test Set function (pressing
the Continue key) that causes the IBASIC
program to restart if it has been paused
(stopped).

control channel A pair of channels,
forward and reverse, used for the
transmission of digital control information.
Itis used typically for call setup and system
administration.

cursor The brightened region of the Test
Set’s screen that indicates the field/function
currently being accessed.

Set’s front panel that is used to pause (StoEBURSOR CONTROL knob The large

the IBASIC program running in the Test
Set.

card (Familiar use) See PCMCIA card.

Cellular Adapter A self-contained
module that attaches to the Test Set. It

dial in the center of the Test Set’s front
panel that is rotated to position the cursor on
the screen and then pressed to select the
particular field or function. (Sometimes
referred to as “knob”.)

DAMPS See Digital Advanced Mobile

typically tests a specific system or providesPhone System.

a special function to the Test Set. The HP

83201, 83203, 83204, 83205, and 83206 DATA keys A group of push_buttons on

Cellular Adapter are examples.

the Test Set’s front panel that are used for
entering and changing data and controlling

channel A transmission path between twothe various aspects of using data for
points. Ordinarily, the smallest subdivisionmeasurements.

of a particular transmission system by
means of which a single type of
communication service is provided.

DATA FUNCTIONS keys A group of
push-buttons on the Test Set’s front panel
that are used for changing field values and

Choi ces A field in the lower right of the controlling the various aspects of making
Test Set’s screen that offers several possibleeasurements.

functions for selection.

DCCH See digital control channel.

Connect The Test Set state in which it has

established a communications link (for

Del Step A Test Software function that

example, a call) to the mobile station undegieletes a step in a procedure.
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deviceunder test (DUT) The device that
is being tested, usually amobile or base
station. Sometimes referred to asthe UUT
(unit under test) or MSUT (mobile station-
under test).

Digital Advanced M obile Phone System
(DAMPS) A revision to the advanced
mobile phone system (AMPS) that
increases channel capability through digital
multiplexing, using time division multiple
access (TDMA), and that meets the
requirements of Specification 1S-54.

digital control channel (DCCH) In
TDMA cellular telephone systemsthat meet
the requirements of Interim Standard 136, a
channel used to transmit control
information between the base station and
mobile stations.

digital signalingtone (DST) A sub-
audible FM data signal that is transmitted
by a mobile station to a base station when
certain signaling operations must occur.

digital supervisory audio tone (DSAT)
A sub-audible FM data signal that is
transmitted on a voice channel by abase
station transmitter, transponded by amobile
station, and used in determining RF path

integrity.

digital trafficchannel (DTC) In TDMA
cellular telephone systems that meet the
requirements of Interim Standards 54B and
136, a channel used to transmit primary,
secondary, and signaling traffic between the
base station and mobile stations.

digital verification color code An eight-
bit signal sent by the base station to the
mobile station. It is used to generate the

coded digital verification color code
(CDVCC), which indicates that the correct
data are being decoded.

Di sp Loc (Displayed Location) A Test
Software menu function that is used to
display an assembly diagram that showsthe
location of the adjustable component.

downband In TDMA systems, a specia
set of frequencies below the normal cellular
band.

DSAT Seedigital supervisory audio tone.

DST Seedigitd signaling tone.

DTC Seedigitd traffic channel.

Alesso|9

DTMF See dua-tone multi-frequency.

dual-tone multi-frequency (DTMF) A
scheme for signal multiplexing that uses
simultaneoustransmission of twotones, one
from a group of low frequencies and
another from a group of high frequencies.
Each group, in turn, consists of four
frequencies. Each key of the numeric
keypad on acellular phoneisidentified by
two of these signals, which are transmitted
when the key is pressed.

DVCC Seedigital verification color code.

electro-static discharge (ESD) A transfer
of static electricity from one point to
another. Electronic devices can be damaged
by the energy transferred during the
discharge.
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Epson card A type of PC card that meets
the reguirements of the Epson standard.
Such cards are used for static random-
access memory (SRAM), or for one-time
programmable memory.

ESD See €electro-static discharge.

explicit handoff A type of handoff in
which a Handoff Operation isincluded in
the process so as to allow for customized
parameters and pass/fail limits
specifications.

FACCH Seefast associated control
channel.

fast associated control channel Alogical
control channel that is associated with a
TCH or SDCCH and that is used to perform
handovers and call establishment or
termination of a TCH or SDCCH.

field An areaon the Test Set screenin
which entries may be made. It isidentified
with an inverse video display.

A selectable location on the Test Set screen.

function A particular field, feature, or
operation of the Test Set.

GEN (General) An abbreviation that
appearsin sometitlesin the Test Software
and indicates that the item relates to the
general system, as opposed to atransmitter
(TX) or receiver (RX).

hand-held cellular telephone A portable
cellular phone that may be used anywhere
cellular telephone serviceis available,
although it is somewhat limited in range
because of its lower power output. Itisa

self-contained unit that includes a handset,
transceiver, antenna, power supply, and
battery. See aso mobile cdlular telephone
and transportable cellular telephone.

handoff A transfer from one channel to
another. A handoff may be explicit or
implicit. See aso implicit handoff and
explicit handoff.

Hel p A Test Software feature that
provides specific information about using
the current screenin the TESTS
environment. This feature is accessed by
pressing k4 (Hel p) from any TEST screen.
See also HELP.

HELP A Test Software feature that
provides additional Test Set information.
Thisfeatureisaccessed by pressing SHIFT,
then TX (HELP) keys. Help topicsarelisted
in alphabetical order. See also Help.

highlight A brightened region (cursor) of
the Test Set screen that indicatesthefield or
function currently being accessed.

high-passfilter (HPF) A filter that
increasingly rejects signal frequency
components that decrease toward, and then
pass, a certain cutoff frequency; at which
point, lower frequencies are effectively
blocked. In the Test Set, audio high-pass
filters are used to reduce the level of low-
frequency signals during certain
measurements.

HPF See high-passfilter.

IBASIC Seeinstrument BASIC.
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IBASIC controller The controller built
into the Test Set to runthe IBASIC
programs that perform automated tests of
cellular communications equipment.

implicit handoff A type of handoff in
which aHandoff Operation isnot included.
In such case, the handoff isimplied and
performed automatically by the Test
Software. Thus, it does not alow for
customized parameters and pass/fail limits
specifications, but uses default values
instead.

initialize To set acard or disk to a
formatted, ready-to-use condition. Thisis
done by either 1) selecting | ni t Card in
the TESTS (Save/Dél ete Procedure) screen,
or 2) pressing USER key k3. Thedefault for
PC cardsis DOS format.

Interim Standard 136 (1S-136) An EIA/
TIA Interim Standard that definesa TDMA
cellular telephone system with a digital
control channel, adigital voice channel, and
adigital traffic channel.

Instrument BASIC (IBASIC) A

computer language (code or software) used
by the built-in Test Set controller. The
IBASIC software is downloaded from the
OTP Card into the Test Set’'s RAM. This

software is then used to control the Test S%

during cellular telephone testing.

INSTRUMENT STATE keys A group of
push-buttons on the Test Set's front panel
that are used to control various hardware
functions.

I1S-136 See Interim Standard 136.

key Any of the various push-buttons

located on the Test Set’s front panel.

keypad A group of push-buttons on a
cellular telephone that are used for dialing
numbers and programming the telephone.

keys See DATA keys, DATA
FUNCTIONS keys, INSTRUMENT
STATE keys, SCREEN CONTROL keys,
USER keys, SHIFT key, and CANCEL key.

knob See CURSOR CONTROL knob.

library A collection of the names of all 0
the operations, parameters, pass/fail limi
and tests in the Test Software. A library i
stored as a file on a memory card or oth
mass storage device with its associated
procedure files. The Test Software uses {
library, program code file, and a procedu
to run an application program.

Alesso|9

location A device from which to retrieve o
to which to save (store) a particular testi
procedure (for instance: a disk, a card,
RAM, or a PC).

low-passfilter (LPF) A filter that
increasingly rejects signal frequency
components that increase toward and then
pass a certain cutoff frequency; at which
oint, higher frequencies are effectively
locked. In the Test Set, audio low-pass
filters are used to reduce the level of high-
frequency signals during certain
measurements.

LPF See low-pass filter.
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Main Menu The Test Set (Main Menu)
screen that isused to customize and execute
(run) automated testing procedures. It is
accessed by: 1) pressing the TESTSkey, or
2) pressing the k5 (Main Menu) key.

measur ement A series of calculations
performed by the Test Set on data supplied
from a cellular telephone under test. These
calculations provide a value to be compared
with pass/fail limit valuesto verify the
performance of the cellular telephone.

memory card A PCMCIA or Epson card
used for data storage.

menu A part of the Test Set screen that
displays a group of tasks from which to
select using the CURSOR CONTROL knob
or the USER keys.

message A block of text displayed on the
Test Set screen that contains information of
interest to the user, such as control,
signaling, or application information. A
message consists of alength field
(MSG_LENGTH), amessage body (the
part conveying the information), and a
CRC.

Inthe HP 11807E Test Software, the upper
portion of the Test Set screenisreserved for
messages and prompts.

MIN See mobile identification number.

mobilecellular telephone A cellular
telephone that isinstalled in a vehicle and
may be used anywhere cellular telephone
serviceisavailable. It consists of a power
supply, handset, transceiver, and antenna. It
operates on dc power from the vehicle
electrical system. See aso hand-held

cellular telephone and transportable
cellular telephone.

mobileidentification number (MIN) A
34-bit number that isadigital representation
of the 10-digit directory telephone number
assigned to a mobile station.

mobilestation A telephone designed to
operatein acellular network, beinstalledin
avehicle or carried by a person, and be
operated at unspecifiedlocationsor whilein
motion.

M obile stationsinclude hand-held personal
units, transportabl e units, and unitsinstalled
in vehicles. See also hand-held cellular
telephone, transportablecellular telephone,
and mobile cellular telephone.

mobile station under test (MSUT) The
cellular device that is being tested.
Sometimes referred to asthe DUT (device
under test) or UUT (unit under test).

MSUT See mobile station under test.

NAMPS See Narrow-band Advanced
Mobile Phone System.

Narrow-band Advanced M obile Phone
System (NAMPS) A revision to the
Advanced Mabile Phone System (AMPS)
that increases channel capability through
the use of narrower channels. Three
NAMPS channels occupy the space of one
AMPS channel.

no serviceindicator An indicator on the
cellular phone that lights when thereis no
cellular service availablein agiven area.
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one-of-many A typeof display screenfield
that offers multiple selections. (Sometimes
called one of M, or 1 of M.)

one-time programmable card (OTP
card) A type of PC card that is capable of
data storage, and into which data can be
loaded one time only (similar to integrated-
circuit ROM). The Test Software is shipped
on an OTP card.

OTP card See one-time programmable
card.

Page The Test Set statein whichitis
paging the mobile station under test in order
to establish communication.

page The process of setting up and
initiating acellular phone call by the base
station. (A call begun by amobilestationis
called an origination.)

parameter A Test Software function that
isuser modifiableand that is used to specify
certain valuesand control informationtothe
Test Software. These include calibration
data, cellular telephone characteristics, and
test customization. Parameters provide
flexibility in the use of the Test Software.
Default values for all parameters are
included in the Test Software.

pasd/fail limit specifications A Test
Software function that is user modifiable
and that is used to specify the criteriafor
verifying the performance of the cellular
telephone. Specifications can include high
limits, low limits, and high/low limits. The
associ ated measurement val ue must meet or
fal within the pass/fail valuesto verify
performance of the cellular telephone.
Default values included in the Test

Software have been derived from standard
methods of measurement or from standard
cellular telephone test requirements.

pause A Test Software function that
momentarily stops the running of IBASIC
softwareinthe Test Set and allowsaccessto
the keyboard functions. It is activated by
pressing the CANCEL key. Pressing the
CONTINUE key dlows the software to
proceed. (Note that, in some instances, test
results following a pause might be
unreliable.)

PC card Any card of the two classes of
cards that meet the requirements of the
PCMCIA card standard or the Epson card
standard.

PCMCIA See Persona Computer
Memory Card International Association.

PCMCIA card Any of aclassof cardsthat
meet the requirements of the PCMCIA
standard. Such cards are used for static
random-access memory (SRAM), or read-
only memory (ROM), or for one-time
programmable memory.

peak+/- max A detectorinthe Test Set that
measures and computes the maximum of
the absolute value of the positive and
negative excursions of the measurement.
For example, when an FM waveform with
+10-kHz and —9-kHz deviations is applied,
10 kHz will be displayed.

Personal Computer Memory Card
International Association (PCMCIA)
Aninternational organization that devised a
small-footprint, card-based computer
interface, primarily for mobile computers.
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port A place of accessto adevice where
signals may be input, output, or measured.
Also known as a connector or terminal.

PRESET function A Test Set function
that setsthe Test Set to itsinitial power-up
state. It is activated by pressing the
PRESET key.

procedure Seetest procedure.

prompt An on-screen message that
reguests an action by the user.

The upper portion of the Test Set (inverse
video field) isreserved for prompts and

messages.
RAM See random-access memory.

random-access memory (RAM) A type
of integrated circuit that is capable of data
storage, with the data read- or write-
accessible on an address-selectable, or
random-access, basis. RAM is used for the

mobile station identifies its location and
parameters to a base station.

release The process of ending a call
between a mobile station and a base station.

ROM See read-only memory.

Run Test A Test Software function that
directs the Test Set to load the program
from the current procedure and begin
testing. (This process might require as long
as two minutes).

SACCH See slow associated control
channel.

SAT See supervisory audio tone.

save To place data into a memory device
such as a memory card, a disk, or RAM.
Save and store are used synonymously.

screen The Test Set's display.

Test Set's memory that stores program codg~REEN CONTROL keys A group of

and data. The Test Set's RAM is battery-
backed-up, retaining data and program co
when the power is turned off.

read-only memory (ROM) A type of
integrated circuit that is capable of data

storage, into which data can be loaded on

time only, with the data read-accessible o
an address-selectable, or random-access
basis. ROM is used primarily for control
applications in which data must be read
multiple times.

Register The Test Set state in which
registration occurs.

registration The process by which a

ush-buttons on the Test Set’s front panel
at control various display functions.

select To choose a particular field or
function. To: 1) rotate the CURSOR
CONTROL knob and move the highlighted
Cursor to the desired field or function, then,
™) press the knob. Alternate method: To
‘press the USER key that has the same
number as displayed next to the desired
function.

sequence The method used in the Test Set
to run one or more tests in a desired order.
A sequence is entered using the TESTS (Set
Up) screen.
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SHIFT key A push-button on the Test CURSOR CONTROL knob to move the
Set’s front panel that is used to select the cursor to the field and then pressing the
blue-labeled functions shown above someknob. See alsbJSER keys.

keys on the panel. Pressing the SHIFT key

and pressing a second key activates the gpecifications Representations of the

second (blue-labeled) function. criteria that the Test Software uses for
verifying the performance of the cellular

SID See system identification. telephone. The specifications values may be
changed by using the TESTS (Default

signaling tone (ST) A 10-kHz tone Parameters) screen. The associated

transmitted by a mobile station to confirm measurement value must meet or fall within
ordersi Signa| flash requests' and signa| the limits of SpeCIflcatlonS Values_ to Verlfy
release requests. This signal can vary in the performance. Defaul_t values in the Test
duration. Software have been derived from stand
methods of measurements.See phss/fail
signal plus noise and distortion A limits.
representation of signal plus noise and )
distortion divided by noise and distortion. ASRAM See static random-access memo
measurement result that determines the

guality of an audio tone in the presence of SRAM card See static random-access
noise and distortion. A 12-dB SINAD value memory card.

is often used when measuring receiver

sensitivity. ST See signaling tone.

SINAD See signal plus noise and static random-access memory (SRAM)

distortion. A sub-type of RAM integrated circuit that i
optimized for relatively high-speed general

slow associated control channel memory applications. Memory cards that

(SACCH) A logical control channel that is use SRAM technology can be used with the

associated with a physical channel and usebest Set to save programs and test results.

to maintain proper timing and power

between transmitter-receiver pairs static random-access memory card

communicating on that channel. (SRAM card) A type of PC card that
contains SRAM circuits and a back-up

softkey (Familiar use.) One of the set of battery, and that is used with the Test Set to

keys next to the Test Set screen (the USERtore programs, procedures, and test results.

keys) that can be assigned in the software to

certain special actions or fields. The keys step# (Step Number) A Test Software

are associated with the five inverse video function that orders the sequence of tests.

fields in the upper right-hand portion of the(For instance, Step #1 might be a transmitter

screen. The function associated with the  frequency error test and Step #2 might be a

softkey is activated by: 1) pressing the  transmitter RF power test.)
corresponding USER key or, 2) turning the
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store To place datainto amemory device
such as amemory card, adisk, or RAM.
Store and save are used synonymously.

subsystem A section of firmware grouped
together for a specific task.

suite See test suite.

supervisory audio tone (SAT) A tone
(6000, 5970, or 6030 Hertz) that is
transmitted by abase station on the forward
analog voice channel and transponded by a
mobil e station on the reverse analog voice
channel. It is used to confirm that the
mobil e station has connected to the desired
base station on the voice channel.

system identification (SID) A digital code
that identifies the home system of the
mobile station. The code is transmitted to
the mobile station by the base station in the
System Parameter Overhead Message.

An identification associated with acdllular
system.

System identification of the service area.
TDMA Seetime division multiple access.

test A collection of measurements (or a
series of other tests) that verify a particular
specification value or operation of the
cellular telephone. A sequence of testsis
contained in atest procedure.

test procedure A group of operations (for
instance: Page, TX RF Power Output Test,
and so forth) that are performed on groups
of channels (for instance: 355, 790, 991)
using specific parameters (for instance:
SAT tone = 5970, SID = 19) and pass/fail

limits specifications (for instance: TX

power @ level 0.3t0 0.7 W), saved in afile.
A procedure customizes the Test Software
to aspecific application. Procedures are
constructed by editing existing channels,
parameters, pass/fail limits, and testing
order, and saving theresulting filesto a
memory card, disk, or internal Test Set's
RAM.

test suite A group of operations (or tests)
that is performed over a range or list of
channels.

TESTSscreens The Test Set screens that
are used to customize and execute (run) all
automated testing procedures. These
screens are accessed by pressing the TESTS
key and making various selections.

time division multiple access (TDMA) A
technique for increasing cellular telephone
channel capacity by allowing as many as six
telephone calls to time-share a channel.

A type of frequency division in which one
frequency is shared sequentially by multiple
activities. In cellular phone technology, a
TDMA system is defined by both a
frequency and a time slot.

toggle A type of display screen field that
switches between two functions upon
selection. One function is always displayed.
Selecting that function switches to the
second function. The selected function is
underlined.




Glossary

transportable cellular telephone A
portable cellular phone that may be used
anywhere cellular telephone serviceis
available. It consists of a handset,
transceiver, antenna, power supply, and
battery; all of whichisinstalledina
carrying case. See also hand-held cellular
telephone and mobile cellular telephone.

unit under test (UUT) Thedevicethatis
being tested, usually a mobile or base
station. Sometimes referred to asthe DUT
(device under test) or MSUT (mobile
station under test).

UUT Seeunit under test.

USER keys A group of user
programmabl e keys, locatedimmediately to
theright of the Test Set screen, that allow
more rapid selection of certain functions
without rotating and pressing the CURSOR
CONTROL knob. These key assignments
are displayed in the upper right portion of
the Test Set screen. The number to the left
of each displayed function name
corresponds to the number on one of the
keys, k1 through k5.

values The scalar quantities or numbers
inserted in the inverse video fields of the
parameters and pass/fail limits
specifications. The units of measure
contained in the values for parameters and
pass/fail limits specifications are: dB,
inches, volts, watts, and so forth.
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Numerics

10 MHz REF INPUT connector, 37
10 MHz REF OUTPUT connector, 37
1-800 help line, 5

A

AC/DC switch, 40

ACC
defined, 345

Access
defined, 345

ACCH
defined, 345

Active
defined, 345

additional services available, 5

advanced mobile phone system
defined, 345

AdvancelLink, 312

AMPS
defined, 345

anal of-to-digital converter
underdriven, 296

analog control channel
defined, 345

ANALOG procedure
content, 76

anal og-to-digital converter, 296
overdriven, 296

anal og-to-digital converter error, 296

annunciator
defined, 345
ANT IN connector, 35
Applicable Hardware, 32
ASCII filetype, 307
Audio Connections, 71
requirementsfor, 71
AUDIO IN HI connector, 35
AUDIO IN LO connector, 35

AUDIO MONITOR OUTPUT connec-

tor, 35
AUDIO OUT connector, 35

autostart test procedure on power-up, 84

B

backspace key, 39
band-pass filter
defined, 345
bandwidth, 120
base station
defined, 345
BCH code
defined, 345
BDAT filetype, 307
Before Running Tests
required actions, 76
begin testing, 73
bit error rate
defined, 345
Bose-Chaudhuri-Hocgenghem code
defined, 346
BPF
defined, 346
button
POWER, 39
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C

cable losses

calibrating, 72

impedance mismatches, 72
Cadlibrating Cable Loss, 72
call processing

defined, 346

explicit, 104

functions, 31

implicit, 104
CANCEL key, 39

defined, 346
card

defined, 346
card dot, 36
CAT IBASIC command, 305
Cellular Adapter

defined, 346
cellular phone number, 118
Cellular Telephone Number or Mobile

Identification Number, 107
Cdllular Telephone to Test System Con-
nections, 69

changing the order of tests, 97
channel

defined, 346
channel information

securing, 87
channel number error, 297, 298
channel numbers

specifying, 96
channels

narrow, 96

parts of test suite, 47
Chassis Ground connector, 40
Choices, 4

defined, 346
choose, 4
clock error, 302
ClIr Scr, 342
common processes, 79

listing, 79

using, 79
Components, Test System, 20
compressor track error, 176
compressor zero reference deviation, 176
configuration

for data collection, 307

for terminal or PC operation, 315
power supply, 178
Configuring an HP-1B Power Supply,
178
configuring an |BM-compatible PC with
HP AdvanceLink, 312
Configuring the Rear-Panel DC-Current
Measurement, 179
Connect
defined, 346
connecting a printer, 328
connections, 23
audio, 71
equipment, 23
Hewlett-Packard printers, 70
paralld printer, 329
RJ-11 connector, 328
serid printer, 328
to clular telephone, 69
to printer, 70
to various egquipment, 67
connector
10 MHz REF INPUT, 37
Chassis Ground, 40
CRT VIDEO OUTPUT, 35
DUPLEX OUT, 36
EXT SCOPE TRIGGER INPUT, 36
MIC/ACC, 36
Parallel Port, 40
RADIO INTERFACE, 36
RF IN/OUT, 36
connectors
10 MHz REF OUTPUT, 37
ANT IN, 35
AUDIOIN HI, 35
AUDIOINLO, 35
AUDIO MONITOR OUTPUT, 35
AUDIO OUT, 35
DC CURRENT MEASUREMENT, 35
DC INPUT, 35
HP-1B, 36
MODULATION INPUT, 36
SERIAL PORT, 37
Continue, 342
defined, 346
control channel
defined, 346
control knob

CURSOR CONTROL, 40
SQUELCH, 40
VOLUME, 40
Conventions, 4
COPY IBASIC command, 305
copying files, 305
CP
Call Processing, 102
CP Handoff from Analog V oice Channel
to Analog V oice Channel Operation,
148
parameters used, 148
pass/fail limits used, 149
CP Handoff from Analog V oice Channel
to Digital Traffic Channel Opera-
tion, 152
parameters used, 152
CP Handoff from Analog V oice Channel
to Narrow Analog Voice Channel
Operation, 150
parameters used, 150
pass/fail limits used, 151
CP Handoff from Digital Traffic Channel
to Analog Voice Channel Operation,
160
parameters used, 160
pass/fail limits used, 161
CP Handoff from Digital Traffic Channel
to Digital Traffic Channel Opera-
tion, 158
parameters used, 158
pass/fail limits used, 159
CP Handoff from Narrow Analog Voice
Channel to Analog Voice Channel
Operation, 154, 156
parameters used, 154, 156
pass/fail limits used, 155, 157
CP Hook Flash Operation, 167
parameters used, 167
pass/fail limits used, 167
CP Origination from Analog Control
Channel to Analog Voice Channel
Operation, 138
parameters used, 138
pass/fail limits used, 139
CP Origination from Analog Control
Channel to Digita Traffic Channel
Operation, 142
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parameters used, 142
pasg/fail limits used, 143
CP Origination from Analog Control
Channel to Narrow Analog Voice
Channel Operation, 140
parameters used, 140
pasg/fail limits used, 141
CP Origination from Digital Control
Channel to Analog Voice Channel
Operation, 144
parameters used, 144
pasg/fail limits used, 145
CP Origination from Digital Control
Channel to Digital Traffic Channel
Operation, 146
parameters used, 146
pass/fail limits used, 147
CP Page from Anal og Control Channel to
Analog Voice Channel Operation,
122
parameters used, 122
pasg/fail limits used, 124
CP Page from Anal og Control Channel to
Digital Traffic Channel Operation,
128
parameters used, 128
pass/fail limits used, 130
CP Page From Analog Control Channel
to Narrow Anaog V oice Channel
Operation, 125
CP Page from Anal og Control Channel to
Narrow Analog Voice Channel Op-
eration
parameters used, 125
pasdfail limits used, 127
CP Page from Digitd Control Channel to
Analog Voice Channel Operation,
131
parameters used, 132
pasdfail limits used, 134
CP Page from Digitd Control Channel to
Digital Traffic Channel Operation
parameters used, 135
pasg/fail limits used, 137
CP Page from Digitd Control Channel to
Digita Traffic Channel Operation,
135

CP Registration on Anaog Control
Channel Operation, 118
parameters used, 119
pass/fail limitsused, 119
CP Registration on Digital Control Chan-
nel Operation, 120
parameters used, 121
pass/fail limitsused, 121
CP Reélease to Anaog Control Channel
Operation, 162
parameters used, 162
pass/fail limits used, 163
CP Reélease to Digital Control Channel
Operation, 164
parameters used, 164
pass/fail limits used, 166
CRT VIDEO OUTPUT connector, 35
cursor
defined, 346
CURSOR CONTROL keys, 40
cursor control knob
defined, 346
Customizing Testing, 94
customizing testing
overall processes, 94

D
damage
equipment, 67
Test System, 67
DAMPS
defined, 346
data collection
description, 307
entering the configuration for, 307
example configuration, 308
memory card part numbers, 322
retrieving data, 310, 319, 325
saving to amemory card or disk, 307
toaPC, 312
to aPC, setting up, 314
data collection address error, 297
data collection error, 298
Data Collection Function Does Not
Work, 289
DATA FUNCTIONS keys, 38
defined, 346
DATA keys, 37
defined, 346
data syncronization error, 301
dBm, 286
DC CURRENT MEASUREMENT con-
nectors, 35
DC INPUT connector, 35
DCCH
defined, 346
DEFAULT procedure
content, 76
Default Tests (Main Menu) Screen, 43
Del Proc, 342
Del Step
defined, 346
Delet Stp, 342
deleting a procedure, 85, 87
device under test
defined, 347
digital advanced mobile phone system
defined, 347
digital control channel
defined, 347
DIGITAL procedure
content, 76
digital signaling tone
defined, 347
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digital supervisory audio tone
defined, 347
digital verification color code
defined, 347
disk
initializing, 318
initializing aRAM disk, 335
retrieving data from, 319
disk drive
External Disk Specification, 86
disk formats, LIF and DOS, 307
Disp Loc
defined, 347
Done, 342
DOS disk format, 307
DOSfiletype, 307
downband
defined, 347
DSAT
defined, 347
DST
defined, 347
DTC
defined, 347
DTMF
defined, 347
dual tone multiple frequency
defined, 347
DUPLEX OUT connector, 36
duplicate file error, 297

E

Edit Configuration
data collection to a PC, 314
editing parameters, 90
editing pasg/fail limits, 92
electro-static discharge
defined, 347
ENTER key, 4
Epson card
defined, 348
equipment
configuration change, 31
connection, 67
Equipment Required, 22
Error Message Reference, 296
Error Messages, 295
error messages, 288
escape sequences, 332
ESD
defined, 348
Exiting a Procedure, 80
Explicitand Implicit Call Processing, 104
explicit call processing, 104
explicit handoff
defined, 348
EXT SCOPE TRIGGER INPUT connec-
tor, 36
external instrument timeout error, 302

F

FACCH
defined, 348
Factory Hot Line, 5
fast associated control channel
defined, 348
field
defined, 348
selecting a, 4
file name
disk example, 319
file types
ASCII, 307
BDAT, 307
DOS, 307
HP-UX, 307
files
copying, 305
firmware revision error, 301
flash
memory cards, 321
front-panel control characters, 315
function
defined, 348
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G

GEN
defined, 348
General, 102
GEN Modify Analog Control Channel
Parameters, 115
GEN Modify Analog Control Channel
Parameters Operation
parameters used, 115
pasg/fail limits used, 115
GEN Modify Digita Control Channel
Parameters, 116
GEN Modify Digita Control Channel
Parameters Operation
parameters used, 116
pasg/fail limits used, 117
GEN Modify Execution Parameters Op-
eration, 110, 113
parameters used, 110
pass/fail limits used, 112
GEN Modify External Power Supply Pa-
rameters Operation
parameters used, 113
pass/fail limits used, 114
Getting Started
equipment required, 22
loading the software, 24
selecting tests, 26
what is tested
Getting Started

what is needed, 20
grounding techniques, 67

H

hand-held cellular telephone
defined, 348
handoff
defined, 348
hardware
applicable, 32
problems, 288
HELP
defined, 348
Help, 342
defined, 348
highlight
defined, 348
high-pass filter
defined, 348
HP 11807E Tests (Main Menu) Screen,
44
description, 44
field descriptions, 44
HPF
defined, 348
HP-IB command error, 299
HP-1B connector, 36
HP-IB control annunciators, 341
HP-IB printer, 330
HP-IB printer connections, 328
HP-UX file type, 307
hum and noi se test
for transmitter, 209

IBASIC
copying files, 305
defined, 348
initiaizing a disk, 318
retrieving data from a card, 311, 325
retrieving data from a disk, 319
IBASIC commands
entering from aterminal, 305
IBASIC controller
defined, 349
If unit-under-test fails, 84
If UUT Fails, 84
implicit call processing, 104
implicit handoff
defined, 349
Init Card, 342
initial tests, 26
running, 26
selecting, 26
initialize
defined, 349
initializing adisk, 318
initializing aRAM disk, 335
initializing an SRAM memory card, 324
Insrt Stp, 342
Instrument BASIC
defined, 349
INSTRUMENT STATE keys, 38
defined, 349
Interim Standard 136
defined, 349
Introduction to operation descriptions,
102
1S-136
defined, 349
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K

keypad
defined, 349

keys
backspace, 39
CANCEL, 39
DATA, 37
DATA FUNCTIONS, 38
defined, 349
description, 33
INSTRUMENT STATE, 38
|eft-arrow, 39
SCREEN CONTROL, 39
SHIFT, 39
USER, 39

knob
defined, 349

knobs
CURSOR CONTROL, 40
description, 33
SQUELCH, 40

L
left-arrow (backspace) key, 39
library

defined, 349

saving, 85
LIF disk format, 307
Inobs

VOLUME, 40
loading a procedure, 85
location

defined, 349
low-pass filter

defined, 349
LPF

defined, 349

M

Main Menu, 342
defined, 350
maintenance mode, 168
manual organization, 3
measurement
defined, 350
memory access error, 301
memory card access error, 298
memory cards
are used for, 321
defined, 350
determining whether itis OTP, flash, or
SRAM, 321
flash, 321
how they’re powered321
initializing, 324
inserting,321
OTP,321
removing,322
retrieving data from310, 325
saving data ta307
SRAM, 321
SRAM battery part numbe822
Static Random Access Memory
(SRAM), 322
storage space need€@3
write protect switch322
memory space
determining the amount use2b1
Memory Space Problem291
menu
defined,350
message
defined,350
MIC/ACC connector36
MIN
defined,350
MISC
Miscellaneous102
MISC Battery Life Test, Standby Opera-
tion, 280, 282
parameters useé80, 282
pass/fail limits used?80, 283
MISC Battery Life Test, Transmit Opera-
tion, 276, 278
parameters usedy6 278
pass/fail limits used76, 278
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MISC Digitd Talk Back Operation, 284
parameters used, 284
pass/fail limits used, 284
MISC No Receiver Audio Functional
Operation
parameters used, 286
pasg/fail limits used, 286
MISC No Transmitter Audio Functional
Operation, 285
parameters used, 285
pasg/fail limits used, 285
MISC RX Quadlitative Audio, 286
Miscellaneous items, 109
mobile cellular telephone
defined, 350
mobile identification number
defined, 350
mobile station
defined, 350
mobile station under test
defined, 350
MODULATION INPUT connector, 36
MSUT
defined, 350

N

NAMPS
defined, 350
entering narrow channel information,
96
Narrow-band Advanced Mobile Phone
System
defined, 350
No, 342
no service indicator
defined, 350

O

one-of-many
defined, 351
one-time programmable card
defined, 351
Operations
part of test procedure, 41
order of tests
printing, 327
organization
manual, 3
OTP
memory cards, 321
OTP card
defined, 351
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P
Page
defined, 351
Page Down, 342
Page to anaog voice channel, 20
Page Up, 342
paging
defined, 351
Parallel Port connector, 40
parallel printer connections, 329
parameter
defined, 351
parameter estimator error, 299
parameters, 102
change, 31
default values, 102
description, 102
editing, 90
general description, 98
printing, 102, 327
saving, 102
securing, 87
specifying values, 98
verifying, 90
Parameters Used
CP Handoff from Analog Voice Chan-
nel to Analog Voice Channel, 148
CP Handoff from Analog Voice Chan-
nel to Digita Traffic Channel, 152
CP Handoff from Anaog Voice Chan-
nel to Narrow Analog V oice Chan-
nel, 150
CP Handoff from Digital Traffic Chan-
nel to Analog Voice Channel, 160
CP Handoff from Digital Traffic Chan-
nel to Digital Traffic Channel, 158
CP Handoff from Narrow Analog
Voice Channel to Analog Voice
Channel, 154, 156
CP Hook Flash, 167
CP Origination from Analog Control
Channel to Anaog Voice Channel,
138
CP Origination from Analog Control
Channel to Digital Traffic Channel,
142
CP Origination from Analog Control
Channel to Narrow Analog Voice

Channdl, 140

CP Origination from Digital Control
Channd to Analog Voice Channdl,
144

CP Origination from Digital Control
Channd to Digital Traffic Channel,
146

CP Page Analog Control Channel to
Narrow Analog Voice Channel,
125

CP Page from Anaog Control Channel
to Analog Voice Channdl, 122

CP Page from Anaog Control Channel
to Digital Traffic Channel, 128

CP Page from Digital Control Channel
to Analog Voice Channel, 132

CP Page from Digital Control Channel
to Digital Traffic Channel, 135

CP Releaseto Analog Control Channel,
162

CP Releaseto Digital Control Channel,
164

GEN Modify Analog Control Channel
Parameters, 115

GEN Modify Digital Control Channel
Parameters, 116

GEN Modify External Power Supply
Parameters, 113

GN Modify Execution Parameters, 110

MISC Battery Life on Analog Control
Channel, Standby, 280

MISC Battery Life on Analog Voice
Channel, Transmit, 276

MISC Battery Life on Digital Control
Channel, Standby, 282

MISC Battery Life on Digita Traffic
Channel, Transmit, 278

MISC Digital Talk Back, 284

MISC No Receiver Audio Functional,
286

MISC TX Quadlitative Audio, 285

RXA Audio Distortion, 218

RXA Audio Frequency Response, 220

RXA Expandor, 224

RXA Forward Voice Channd Order
Message Error Rate, 229

RXA Hum and Noise, 231

RXA Mobile Reported Interference,

233

RXA RF Sensitivity, 236

RXA RF Sensitivity vs Channel (Plot-
ted), 242

RXA RF Senstivity, Narrow Analog
Voice Channel, 239

RXD Receiver Sensitivity, 272

RXD Receiver Sensitivity (L oopback),
274

TXA Audio Distortion, 168

TXA Audio Frequency Response, 170

TXA Compressor Response, 173

TXA Current Drain, 179

TXA Digitd Signaling Tone Deviation
and Code, 182

TXA Digital Supervisory Audio Tone
Deviation, Closure, and Phase Jit-
ter, 187

TXA Dual-Tone-Multiple-Frequency
Key Pad and Dual-Tone-Multiple-
Frequency Frequency Error, 184

TXA FM Hum and Noise, 191

TXA Frequency Error, 193

TXA Modulation Deviation Limiting
on Analog Voice Channel, 194

TXA Modulation Deviation Limiting
on Narrow Analog Voice Channel,
198

TXA RF Power Output, 200

TXA RF Power Output vs Channel
(Plotted), 204

TXA Signaling Tone Frequency and
Deviation, 209

TXA Supervisory Audio Tone Fre-
quency Error and Deviation, 211

TXA Wideband Data Deviation, 216

TXD Adjacent Channel Power, 245

TXD Modulation Accuracy, 247

TXD Modulation Accuracy (10 Burst),
253

TXD RF Power Output, 259

TXD RF Power Output vs Channel
(Plotted), 265

TXD Time Alignment, 270

part numbers
memory card battery, 322
SRAM Memory Cards, 322
pass number, 88
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pasg/fail limits
change, 31
default values, 103
description, 103
editing, 92
general description, 99
printing, 103, 327
saving, 103
securing, 87
specifying values, 99
verifying, 92
Pasg/Fail Limits Specifications, 103
pasg/fail limits specifications
defined, 351
Pass/Fail Limits Used
CP Handoff from Analog Voice Chan-
nel to Analog Voice Channel, 149
CP Handoff from Analog Voice Chan-
nel to Digita Traffic Channel, 153
CP Handoff from Digital Traffic Chan-
nel to Analog Voice Channel, 161
CP Handoff from Digital Traffic Chan-
nel to Digita Traffic Channel, 159
CP Handoff from Narrow Analog
Voice Channel to Analog Voice
Channel, 155, 157
CP Hook Flash, 167
CP Origination from Analog Control
Channel to Analog Voice Channel,
139
CP Origination from Analog Control
Channel to Digital Traffic Channel,
143
CP Origination from Digital Control
Channel to Analog Voice Channel,
145
CP Origination from Digital Control
Channel to Digital Traffic Channel,
147
CP Originaton from Analog Control
Channel to Narrow Analog Voice
Channel, 141
CP Page from Analog Control Channel
to Analog Voice Channel, 124
CP Page from Analog Control Channel
to Digita Traffic Channel, 130
CP Page from Analog Control Channel
to Narrow Analog Voice Channel,

127

CP Page from Digital Control Channel
to Analog Voice Channel, 134

CP Page from Digital Control Channel
to Digital Traffic Channel, 137

CP Registration on Analog Control
Channdl, 119

CP Regigration on Digital Control
Channdl, 121

CP Releaseto Analog Control Channel,
163

CP Releaseto Digital Control Channel,
166

GEN Modify Analog Control Channel
Parameters, 115

GEN Modify Digital Control Channel
Parameters, 117

GEN Modify Execution Parameters,
112

GEN Modify External Power Supply
Parameters, 114

MISC Battery Life on Analog Control
Channel, Standby, 280

MISC Battery Life on Analog Voice
Channel, Transmit, 276

MISC Battery Life on Digital Control
Channel, Standby, 283

MISC Battery Life on Digital Traffice
Channel, Transmit, 278

MISC Digital Talk Back, 284

MISC No Receiver Audio Functional,
286

MISC TX Quadlitative Audio, 285

RXA Audio Distortion, 218

RXA Audio Frequency Response, 222

RXA Expandor, 226

RXA Forward Voice Channd Order
Message Error Rate, 230

RXA Hum and Noise, 231

RXA Mobile Reported Interference,
234

RXA RF Sensitivity, 237

RXA RF Sensitivity vs Channel (Plot-
ted), 244

RXA RF Senstivity, Narrow Analog
Voice Channel, 240

RXD Receiver Sensitivity, 272

RXD Receiver Sensitivity (Loopback),

275
TXA Audio Distortion, 169
TXA Audio Frequency Response, 171
TXA Compressor Response, 174
TXA Current Drain, 180
TXA Digital Signaling Tone Deviaton
and Code, 183
TXA Digital Supervisory Audio Tone
Deviation, Closure, and Phase Jit-
ter, 188
TXA Dual-Tone-Multiple-Frequency
Key Pad and Dual-Tone-Multiple-
Frequency Frequency Error, 185
TXA FM Hum and Noise, 191
TXA Frequency Error, 193
TXA Modulation Deviation Limiting
on Analog Voice Channel, 196
TXA Modulation Deviation Limiting
on Narrow Analog Voice Channel,
199
TXA RF Power Output, 202
TXA RF Power Output vs Channel
(Plotted), 206
TXA Signaling Tone Frequency and
Deviation, 210
TXA Supervisory Audio Tone Fre-
quency Error and Deviation, 213
TXA Wideband Data Deviation, 216
TXD Adjacent Channel Power, 245
TXD Modulation Accuracy, 249
TXD Modulation Accuracy (10 Burst),
255
TXD RF Power Output, 261
TXD RF Power Output vs Channd
(Plotted), 267
TXD Time Alignment, 270
pass/fail limits used
CP Handoff from Analog Voice Chan-
nel to Narrow Anaog Voice Chan-
nel, 151
pause
defined, 351
Pausing, Stopping, or Continuing a Pro-
cedure, 81
PC
collecting data to, 312
PC card
defined, 351
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PCMCIA card procedure
defined, 351 continuing,81
preprogrammed test procedures, 77 defined,352
removal, 77 deleting,85, 87
storing procedure changes, 94 description 85
Test Software, 77 exiting, 80
PCMCIA card slot, 36 loading,85
peak +/- max namesg85
defined, 351 naming,85
Personal Computer Memory Card Inter- pausing 81
national Association saving,85
defined, 351 securing 85, 87
phone number, 120 stopping 81
port un-securing85, 87
defined, 352 what is saved35
POWER button, 39 procedure load erro298
power class, 118, 120 procedures
power supply configuration, 178 using,85
preprogrammed procedures product descriptior29
listing, 76 program
PRESET stored in test set memor§22
defined, 352 prompt
print options defined,352
pitch, margins, paper size, typeface,
332
printer
HP-IB, 330

output heading, 83
problems, 292
serial, 330
printer address error, 300
printer timeout error, 302
printers supported, 327
printing, 82, 327
problems, 292
results, 74
test results, 83
test screens, 82
TESTS Screens, 334
problem modules, 288
problem solving
data collection doesn’t wor89
error message descriptior296
error message295
memory space problem291
printer problems292
test results are unexpect@93
Test Set doesn’t power up94
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