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Manufacturer’s Declaration

This statement is provided to comply with the requirements of the German Sound
Emission Directive, from 18 January 1991.

This product has a sound pressure emission (at the operator position) <70 dB(A).

* Sound Pressure Lp <70 dB(A).

e At Operator Position.

* Normal Operation.

* According to ISO 7779:1988/EN 27779:1991 (Type Test).

Herstellerbescheinigung

Diese Information steht im Zusammenhang mit den Anforderungen der
Maschinenldrminformationsverordnung vom 18 Januar 1991.

* Schalldruckpegel Lp <70 dB(A).

* Am Arbeitsplatz.

* Normaler Betrieb.

e Nach ISO 7779:1988/EN 27779:1991 (Typpriifung).
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Safety GENERAL

nsideration: . . . e .
Considerations This product and related documentation must be reviewed for familiarization with

safety markings and instructions before operation.

This product has been designed and tested in accordance with IEC Publication
1010, "Safety Requirements for Electronic Measuring Apparatus,” and has been
supplied in a safe condition. This instruction documentation contains information
and warnings which must be followed by the user to ensure safe operation and to
maintain the product in a safe condition.

SAFETY EARTH GROUND

A uninterruptible safety earth ground must be provided from the main power
source to the product input wiring terminals, power cord, or supplied power cord
set.

CHASSIS GROUND TERMINAL

To prevent a potential shock hazard, always connect the rear-panel chassis ground
terminal to earth ground when operating this instrument from a dc power source.

SAFETY SYMBOLS

Indicates instrument damage can occur if indicated operating limits are exceeded.
Refer to the instructions in this guide.

Indicates hazardous voltages.

N s

Indicates earth (ground) terminal

WARNING

A WARNING note denotes a hazard. It calls attention to a procedure,
practice, or the like, which, if not correctly performed or adhered to, could
result in personal injury. Do not proceed beyond a WARNING sign until the
indicated conditions are fully understood and met.

CAUTION
A CAUTION note denotes a hazard. It calls attention to an operation procedure,
practice, or the like, which, if not correctly performed or adhered to, could result
in damage to or destruction of part or all of the product. Do not proceed beyond
an CAUTION note until the indicated conditions are fully understood and met.
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Safety Considerations for this Instrument

WARNING This product is a Safety Class I instrument (provided with a protective
earthing ground incorporated in the power cord). The mains plug shall only
be inserted in a socket outlet provided with a protective earth contact. Any
interruption of the protective conductor inside or outside of the product is
likely to make the product dangerous. Intentional interruption is
prohibited..

Whenever it is likely that the protection has been impaired, the instrument
must be made inoperative and be secured against any unintended operation.

If this instrument is to be energized via an autotransformer (for voltage
reduction), make sure the common terminal is connected to the earth
terminal of the power source.

If this product is not used as specified, the protection provided by the
equipment could be impaired. This product must be used in a normal
condition (in which all means for protection are intact) only.

No operator serviceable parts in this product. Refer servicing to qualified
personnel. To prevent electrical shock, do not remove covers.

Servicing instructions are for use by qualified personnel only. To avoid
electrical shock, do not perform any servicing unless you are qualified to do
so.

The opening of covers or removal of parts is likely to expose dangerous
voltages. Disconnect the product from all voltage sources while it is being
opened.

Adjustments described in the manual are performed with power supplied to
the instrument while protective covers are removed. Energy available at
many points may, if contacted, result in personal injury.

The power cord is connected to internal capacitors that my remain live for
5 seconds after disconnecting the plug from its power supply.

For Continued protection against fire hazard, replace the line fuse(s) only
with 250 V fuse(s) or the same current rating and type (for example, normal
blow or time delay). Do not use repaired fuses or short circuited
fuseholders.
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CAUTION: Always use the three-prong ac power cord supplied with this product. Failure to ensure
adequate earth grounding by not using this cord may cause product damage.

This product is designed for use in Installation Category II and Pollution Degree
2 per IEC 1010 and IEC 664 respectively. For indoor use only.

This product has autoranging line voltage input, be sure the supply voltage is
within the specified range.

Ventilation Requirements: When installing the product in a cabinet, the
convection into and out of the product must not be restricted. The ambient
temperature (outside the cabinet) must be less than the maximum operating
temperature of the product by 4° C for every 100 watts dissipated in the cabinet.
If the total power dissipated in the cabinet is greater than 800 watts, then forced
convection must be used.

Product Markings CE - the CE mark is a registered trademark of the European Community. A CE
mark accompanied by a year indicated the year the design was proven.

CSA - the CSA mark is aregistered trademark of the Canadian Standards Associ-
ation.
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CERTIFICATION Hewlett-Packard Company certifies that this product met its published specifica-
tions at the time of shipment from the factory. Hewlett-Packard further certifies
that its calibration measurements are traceable to the United States National In-
stitute of Standards and Technology, to the extent allowed by the Institute’s cali-
bration facility, and to the calibration facilities of other International Standards
Organization members

WARRANTY This Hewlett-Packard instrument product is warranted against defects in material
and workmanship for a period of one year from date of shipment. During the war-
ranty period, Hewlett-Packard Company will at its option, either repair or replace
products which prove to be defective.

For warranty service or repair, this product must be returned to a service facility
designated by HP. Buyer shall prepay shipping charges to HP and HP shall pay
shipping charges, duties, and taxes for products returned to HP from another coun-
try.

HP warrants that its software and firmware designated by HP for use with an in-
strument will execute its programming instructions when properly installed on that
instrument. HP does not warrant that the operation of the instrument, or software,
or firmware will be uninterrupted or error free.

LIMITATION OF The foregoing warranty shall not apply to defects resulting from improper or inad-

WARRANTY equate maintenance by Buyer, Buyer-supplied software or interfacing, unautho-
rized modification or misuse, operation outside of the environmental specifications
for the product, or improper site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE.

EXCLUSIVE THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLU-

REMEDIES SIVE REMEDIES. HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDI-
RECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES,
WHETHER BASE ON CONTRACT, TORT, OR ANY OTHER LEGAL THEO-
RY.

ASSISTANCE Product maintenance agreements and other customer assistance agreements are
available for Hewlett-Packard products. For any assistance, contact your nearest
Hewlett-Packard Sales and Service Office.
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DECLARATION OF CONFORMITY

according to ISO/IEC Guide 22 and EN 45014

Manutacturer's Name: Hewlett-Packard Co.

Manufacturer’s Address: Spokane Division

24001 E. Mission Avenue
Liberty Lake, Washington 99019-9599

USA
eclares that the product
Product Name: RF Communications Test Set / Cell Site Test Set
Model Number: HP 8920A, HP 8920B, and HP 8921A
Product Options: This declaration covers all options of the above
product.

conforms to the following Product specifications:
Safety: |EC 348:1978/HD 401S1:1981Y

EMC: CISPR 11:1990/EN 55011:1991 Group 1, Class A
EN50082-1:1992
IEC 801-2:1991 - 4 kV CD, 8 kV AD
IEC 801-3:1984 - 3V/m
IEC 801-4:1988 - 0.5 kV Sig. Lines, 1 kV Power Lines

Supplementary Information:

This product herewith complies with the requirements of the Low Voltage Directive
73/23/EEC and the EMC Directive 89/336/EEC and carries the CD-marking accordingly.

1) The product was introduced prior to 12/1993 %W
Spokane, Washington USA Date October 17, 1996 Vince Roland/Quality Manager

European Contact: Your local Hewlett-Packard Sales and Service Office or Hewlett-Packard GmbH
Department ZQ/Standards Europe, Herrenberger Strasse 130, D-71034 Boblinger, Germany (FAX+49-7031-14-3143)
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HP 8924C Support The documentation supplied with your test set is an excellent source of reference,
Contacts applications, and service information. Please use these manuals if you are experi-
encing technical problems:

* Applications information is included in the HP 8924C CDMA Mobile Station Test Set
Application Guide (HP P/N 08924-90021)

» Calibration and repair information are in the HP 8924C CDMA Mobile Station Test Set
Assembly Level Repair Manual - this manual (HP P/N 08924-90001).

If you have used the manuals and still have application questions, contact your lo-

cal HP Sales Representative.

Repair assistance is available for the HP 8924C CDMA Mobile Test Set from the factory
by phone and e-mail. Internal Hewlett-Packard users can contact the factory through
HPDesk or cc:Mail© (Lotus Corporation). Parts information is also available from
Hewlett-Packard.

When calling or writing for repair assistance, please have the following information
ready:

¢ Instrument model number (HP 8924C)

* Instrument Serial Number (tag located on the rear panel).

* Installed options - if any (tag located on the rear panel).

¢ Instrument firmware revision (displayed at the top of the screen when the Test Set is
powered up, and is also displayed on the CONFIGURE screen).

Support Telephone Numbers:

1 800 827 3848 (Spokane Division Service Assistance, U.S. only)

1 509 921 3848 (Spokane Division Service Assistance, International)

1 800 227 8164 (HP Direct Parts Ordering, U.S. only)

1916 783 0804 (HP Service Parts Identification, U.S. & Intl.)
Electronic mail (Internet): Spokane_Service@spk.hp.com

HP Desk: Spokane Service / HP1000/21
cc:Mail: SERVICE, SPOKANE /HP-Spokane,desk 1
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Table 1

United States of America
U.S. Instrument Support Center

For Test & Measurement Equipment

Repair & Calibration.
Hewlett-Packard Company
Englewood, Colorado 80112

Telephone: (800) 403-0801
Fax: (888) 857-8161

Regional Sales and Service Offices

United States of America
Customer Information Center
For Assistance On All HP Prod-
ucts.

Hewlett-Packard Company

Tel: (800) 752-0900

6:00 am to 5:00 pm Pacific Time
Parts Direct: 1-800-227-8164

United Kingdom
Sales and Service
Hewlett-Packard Ltd.
Cain Road

Amen Corner
Bracknell, Berkshire
RG12 1HN

United Kingdom

Telephone: 44 344 360000
Fax: 44 344 363344

South Eastern Europe

Sales and Service
Hewlett-Packard Ges. m.b.h.
Liebigasse 1

P.O. Box 72

A-1222 Vienna, Austria

Telephone: 43 222 2500 0
Telex: 13 4425

European Multicountry Region
Sales and Service
Hewlett-Packard S.A.

P.O. Box 95

150, Route dv Nant_dl_AVRIL
CH-1217 Meyrin 2

Geneva, Switzerland

Telephone: (41/22) 780-8111
Fax: (41/22) 780-8542

Northern Europe

Sales and Service
Hewlett-Packard Nederland B.V.
Startbaan 16

1187 XR

Amstelveen, The Netherlands
P.O. Box 667

Telephone: 31/20 5476911 X 6631
Fax: 31-20-6471825NL

Asia

Sales and Service
Hewlett-Packard Asia Ltd.
22-30/F Peregrine Tower
Lippo Center

89 Queensway, Central
Hong Kong

G.P.O. Box 863 Hong Kong

Telephone: 852-848-7777
Fax: 852-868-4997

Japan
Sales and Service

Yokogawa-Hewlett-Packard Ltd.

3-29-21, Takaido-Higashi
Suginami-Ku, Tokyo 168

Telephone: 81 3 3331-6111
Fax: 81 3 3331-6631

International Sales Branch Head-
quarters

Sales and Service
Hewlett-Packard S.A.

39 Rue Veyrot

P.O. Box 365

1217 Meyrin 1

Geneva, Switzerland

Telephone: 41-22-780-4111
Fax: 41-22-780-4770

Australia, New Zealand
Sales and Service
Hewlett-Packard Ltd.
P.O. Box 221

31-41 Joseph Street
Blackburn, Victoria 3130

Telephone: (61/3) 895-2895
Fax: (61/3) 898-9257

Canada

Sales and Service
Hewlett-Packard (Canada) Ltd.
5150 Spectrum Way
Mississauga, Ontario L4W 5G1
Canada

Telephone: (416) 206-4725
Fax: (416) 206-4739

Canada

Service Center
Hewlett-Packard Company
17500 Transcanada Highway
S. Serv Road

Kirkland, Quebec H9J 2X8
Canada

Telephone: (416) 206-3295
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Table 1 Regional Sales and Service Offices (Continued)

Canada

Service Center
Hewlett-Packard Ltd.

11120 178 Street
Edmonton, Alberta T5S 1P2
Canada

Telephone: (403) 486-6666
Fax: (403) 489-8764

Latin America
Hewlett-Packard Company
LAHQ Mexico City

Col. Lomas de Virreyes
11000 Mexico D.F.
Mexico

Telephone: (52/5) 326-4000
Fax: (52/5) 202 7718

United Kingdom
Sales and Service
Hewlett-Packard Ltd.
Cain Road

Amen Corner
Bracknell, Berkshire
RG12 1HN

United Kingdom

Telephone: 44 344 360000
Fax: 44 344 363344
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In this Book

The HP 8921A is referred to in this document as "Test Set."

Chapter 1, Get Started

This chapter describes the basic operation of the Test Set. It also provides a quick
check that verifies that the Test Set is operating properly.

Chapter 2, Configuring Your Test Set

This chapter describes various instrument configuration settings that affect the general
operation of the instrument.

Chapter 3, Operating Overview

This chapter contains detailed operating instructions and examples for using several
instrument features.

Chapters 4 through 23, Screen and Field Descriptions

These chapters contains reference information for each screen and its fields. Many of
the descriptions contain signal flow diagrams that relate the screen’s fields to the func-
tions they perform. The screens are arranged in alphabetical order by title at the top of
the screen; Signaling Encoder and Signaling Decoder are alphabetized by the names
Encoder and Decoder.

Chapter 24, Connector, Key, and Knob Descriptions

This chapter describes the purpose and use of each connector and control.

Chapter 25, Modifications, Accessories, Manuals, Support

This chapter describes retrofit kits, accessories, manuals, and customer support avail-
able for your Test Set.

Error Messages

This section discusses error and operating messages.

12
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Chapter 1, Get Started
Before Connecting a Radio

Before Connecting a Radio

The RF IN/OUT port should be used for all transmitter tests when the radio is connected
directly to the Test Set. (All UUT transmitter power measurements are made through this
port). Off-the-air measurements can be made using the ANT IN port.

CAUTION: Overpower Damage — Refer to the Test Set’s front panel for maximum input power level.
Exceeding this level can cause permanent instrument damage.
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Antenna Mic Key Mic Audio In Speaker or Audio Out

Radio Under Test

Figure 1 Connecting a Radio to the Test Set
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Chapter 1, Get Started
Accessing the Test Set’s Screens

Accessing the Test Set’s Screens

List of Screens

The following table lists all the screens that could be provided by the Test Set.

Table 2

Analog Measurement Screens

Instrument Configuration
Screens

Adjacent Channel Power

Configure

AF Analyzer I/0 Configure

Decoder Print Configure

Duplex User Assistance Screens
Encoder Help

Oscilloscope Message

Radio Interface

Service Assistance Screen

RF Analyzer

Service

RF Generator

Call Processing Screens

RX Test Call Control

Spectrum Analyzer Call Data

TX Test Call Bit
Software Control Screens Call Configure

Tests

Analog Measure

Tests (IBASIC Controller)

www.valuetronics.com
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Chapter 1, Get Started
Accessing the Test Set’s Screens

Accessing Screens

Test Set’s screens can be accessed through

e Front-panel keys

* The front-panel Cursor Control knob (using the To Screen menu, see item 5 in fig-
ure 3 on page 43)

* HP-IB, using the DISPlay subsystem.

Knob Access to Front-Panel Key
Screens Access to Screens

S TR,

= aar =] a - rm mam

. Em S . '
AK’“’ mE W
ccessto | T PN o e |
Additional o | | II
Screens | lj
Set Up the
el — i} Instrumeant Scraan
i I with the Cursor
PN Movea Curser | Salects Cheiles
- =
Figure 2 Accessing the Screens
42
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Chapter 1, Get Started

Changing A Field’s Setting

Changing A Field’s Setting

Figure 3

There are several types of CRT display fields in the Test Set. This section
describes some of the different types of fields.

3 1
\L R TEST \L
SINAD dB AC Lewel KN
4 o1 24 0.00009
RF Gen Frea| AFGenl Frea| AFGen Frea| Filter 1 To Screen
b 1.o000 | S0Hz HPF RF GEN
MHz kHz kHz RF ANHL
AF ANL
Ainplitude AFGenl To AFGend To Filter 2 SCOPE
2 [ FH SPEC AHL
dBin 0t EMCODER
Atten Hold OECODER
On/0ff Ext Load R | [HEIRESER
Outrut Fort | 5.00 |
3 N 7 IIP
intro4.wmf
2 4 5

Different Types of Fields
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Chapter 1, Get Started
Changing A Field’s Setting

Unit-of-Measure Field

Unit-of-measure can be changed to display measurements in different values or
magnitudes. See item 1 in figure 3 to see an example of a units-of-measure field.

To change a unit-of-measure
1. Position the cursor at the unit field on the display.
2. Press akey labeled with a different unit-of-measure (such as W).

If the new units are valid, the measurement value is displayed in the unit.

Underlined Immediate-Action Field

Underlined immediate action fields provide a choice of two settings. See item 2 in
figure 3 to see an example of an underlined immediate-action field.

To change an underlined entry
1. Position the cursor at the field.

2. Push the CURSOR CONTROL knob or the ENTER key to move the underline under
the desired choice.

The underlined setting is immediately activated when selected.

44
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One-of-Many Field

Chapter 1, Get Started
Changing A Field’s Setting

One-of-many fields display a list of choices when selected. See item 3 in figure 3
to see an example of a one-of many field.

To make a one-of-many choice

1.

Position the cursor at the field.

2. Push the Cursor Control knob or the ENTER key to display the choices.
3.
4. Push the Cursor Control knob or the ENTER key to make the choice.

Move the cursor through the choices by turning the knob.

The choice is immediately activated when selected.

The To Screen menu (see item 5 in figure 3 ) is a variation of the one-of-many
field.

Numeric-Entry Field

Numeric-entry fields contain values for settings like External Load Resistance and
RF Generator Frequency.See item 4 in figure 3 to see an example of a numeric-
entry field.

To change a value

1.
2.
3.

Falb ol Ml

Position the cursor at the field.
Key in the desired number using the DATA keys.
Press ENTER to select the choice.

OR

Position the cursor at the field.

Push the Cursor Control knob to highlight the desired choice.

Turn the knob to increment or decrement the value.

Push the Cursor Control knob or the ENTER key to select the choice.

www.valuetronics.com
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Chapter 1, Get Started
How do I Verify that the Test Set is Operating Properly?

How do I Verify that the Test Set is Operating Properly?

If your Test Set powers-up and displays the RX TEST screen, but you suspect an
instrument problem, use the Instrument Quick Check to verify operation of the
basic instrument functions.

If no failure is indicated by this test, but you still suspect a problem, refer to the
“Performance Tests” information in the Assembly Level Repair Manual.

Instrument Quick Check
1. Set up the quick check:

Connect a cable between the DUPLEX OUT and ANT IN ports.
Turn instrument power on (if it is not already on).
Press PRESET.
Press DUPLEX to access the DUPLEX TEST screen.
Set the Tune Mode field to Manual.
Set the Tune Freq field to 825 MHz.
Set the Input Port field to Ant.
Set the RF Gen Freq field to 825 MHz.
Set the Amplitude field to =10 dBm.
Set the Output Port field to Dupl.
Verify that AFGenl Freqissetto1l.0000 kHz, and that AFGenl To is setto
FMand 3.00 kHz.
Set the AF Anl In field to FM Demod.
. Setthe Filter 1 field to 300Hz HPF.
Set the Filter 2 field to 3kHz LPF.
Verify that De~Emphasis is Off.
Set the Detector field to Pk+-/2.
Turn the VOLUME knob clockwise until you hear a tone (1 kHz default for
AFGenl Freq).

e Em e an TR

2T e FE T

2. Check the following readings:

O SINAD should be >35 dB.
0 FM Deviation should be about 3.0 kHz.

3 Access the OSCILLOSCOPE screen using the To Screen menu. With the default
Vert/divsetting of 2 kHz and adefault Time/div setting of 200 Ws, you should
see two complete sinewaves across the screen.

4 Access the SPECTRUM ANALYZER using the To Screen menu. You should see
an 850 MHz FM carrier.

46
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Chapter 1, Get Started
Instrument Functional Diagram

Instrument Functional Diagram

T RF / Spectrum Analyzer ================ N
AUDIO \_
N °

114.3 MHz
IF QUT***

ANT \_
IN

Misc. Inputs qsﬁo
Spectrum
Analyzer

DUPLEX )y

ouT K

—(TX Frequency Error )
RF OUT
* % AM

AF Gen!
(Sine, DC)
AF Gen 2 FM
(Sine, DC)
(Signaling)

M|C/Acc)—0’v
PTT

Figure 4 Instrument Functional Diagram (1 of 2)
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Chapter 1, Get Started
Instrument Functional Diagram
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Configuring Your Test Set

The CONFIGURE and I/O CONFIGURE screens contain a number of settings used to
alter instrument operation and hardware communication settings. The HP-IB address,
screen intensity, serial communication parameters, and several other settings, are changed
in these screens.

Most CONFIGURE and I/O CONFIGURE screen entries are saved when the instrument
is turned off.
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General Operating Information

The following configuration information discusses general operating information
for some of the fields in these screens.

To Set Screen Intensity
1. Access the CONFIGURE screen.
2. Select the Intensity field.

3. Rotate the knob to change the setting (1=dim, 8=bright).

To Set RF Voltage Interpretation (50 Q /emf)
1. Access the CONFIGURE screen.
2. Position the cursor in front of the RFGen Volts field.
3. Press the Cursor Control knob or press ENTER to select 50 ohm or em£.
Voltage settings can control either:
* the voltage across a 50-ohm load, or
* the open circuit voltage (emf).

This setting affects the RF Generator’s and the Tracking Generator’s amplitudes.

To Set the Date and Time
1. Access the CONFIGURE screen.

2. Select the Date field and use the DATA keys to enter the date in the format shown be-
low the field.

3. Select the Time field and use the DATA keys to enter the time in the format shown
below the field.

The Test Set has a built-in clock that keeps track of the date and time. It is
powered by an internal battery to keep it operating when the instrument is off.
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To Change the Beeper Volume
1. Access the CONFIGURE screen.
2. Select the Beeper field to display the volume choices.

3. Select the desired choice.

The beeper alerts you to important operating and measurement conditions. It
beeps any time a message is displayed at the top of the screen. These messages
warn you of conditions such as exceeding the RF input level or trying to set a field
to an unacceptable value. Therefore, it is recommended that you do not disable the
beeper.

To Verify or Change the
Low-Battery Setting

1. Access the CONFIGURE screen.
2. The current time setting is shown under the Low Battery field.
3. Select that field to display a list of setting choices.

e Select the desired time, or

* Select Disable to eliminate the low-battery warning.

The low-battery warning system is used to alert you when you have not used any
front-panel controls within a specified amount of time. This setting is only used
with DC power. It does not actually monitor the DC supply voltage. Since
batteries are most often used for a DC supply, this function helps you conserve
power by reminding you that the Test Set is still turned on.

When the specified time has elapsed between front-panel entries, the Beeper
sounds and a message appears at the top of the screen alerting you to the
condition.

This setting is saved when the instrument is turned off.
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Operating Overview

The information in this section discusses some frequently used operating features
of the Test Set.

From reading chapter 1, ''Get Started" you should understand:

e What “fields” and “screens” are.
e How to use the Cursor Control knob to select different fields and screens.
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Interaction Between Screens

Most fields operate globally; changing the setting in any screen automatically
changes that setting in all screens where it is available. AFGenl Freqis an
example of this field type.

AFGen1 Freq AFGen1 Freq

RX TEST

AFGen1 Freq

RF GENERATOR

n AFGen1 Freq
4 laﬂn 4

AFGen1 Freq
TX TEST

kHz
FIG2-1.DRW @ ........

AFGen1 Freq

DUPLEX
kHz

Figure 6 Example of How Global Fields Work

Priority fields give the RX TEST and TX TEST screens priority control of their
settings. No matter what these fields were set to in other screens, if the RX TEST
or TX TEST screen is accessed, the field changes to whatever it was last set to in
these screens. The RF Generator’s Amplitude field is an example of this field
type. These fields and their preset values are listed in table 3.
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Table 3 Priority RX TEST and TX TEST Fields
Priority Field RX TEST TX TEST
RF Gen Amplitude Presets to =80 dBm (changeable) Always Off
AFGenl To Presets to FM (changeable) Always Audio Out
AF Anl In Always Audio In Presets to FM Demod (changeable)
Detector Always RMS Presets to Pk +— Max (changeable)
De-emphasis Always Off Presets to 750 ps (changeable)
AF Anl Measurement Presets to SINAD (changeable) Presets to Audio Freq (changeable)
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Interaction Between Screens

Using your Test Set, duplicate the steps in figure 7 to demonstrate how the
Priority fields operate.

Amplitude
1. Access the RX TEST screen and set

the Amplitude to -50 dBm. @

2. Access the RF GENERATOR screen

. Amplitude Amplitude
and change the Amplitude to -75 dBm. Hﬂ N
UUd0oonord
3. Return to the RX TEST screen. Notice
that the Amplitude changes back Amplitude
to -50 dBm.
4. Return to the RF GENERATOR screen. Amplitude

The Amplitude is no longer where you
set it in step 2 (-75 dBm).

Since the RX TEST screen has priority control over this field,
the RF GENERATOR screen’s Amplitude setting changed

when RX TEST was accessed.
fig2-2.wmf

Figure 7 Example of How Priority Fields Work
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Displaying Measurements
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Displaying RF Measurements

Transmitter Frequency

TX Frequency is displayed when Tune Mode is set to Auto. (Refer to item (1)
in figure 8 on page 57.)

Transmitter Frequency Error

TX Freq Error is displayed when Tune Mode is set to Manual. (Refer to item
(1) in figure 8 on page 57.)

Transmitter Power

TX Power is only measured and displayed here when the Input Port is set to
RF In (Referto item (2) in figure 8 on page 57). If Ant (antenna) is selected, the
measurement is replaced by four dashes (- - - -).

You can measure low power levels on the ANT IN port using the Spectrum
Analyzer.

Refer to the TX Power field description, on page 505 and the TX Pwr Zero field
description, on page 506 for more information on measuring transmitter power.

CAUTION: Connecting a signal of >200 mW to the ANT IN (antenna) port can cause instrument damage
(although internal protection circuits can typically withstand a short-duration signal of 1 or 2
Watts). If the overpower circuit is triggered, remove the signal from the ANT IN port and turn
the Test Set off and on to reset it.
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Displaying AF Measurements

FM Deviation, AM Depth, AC Level

The AF Anl In setting determines the AF Analyzer’s input and the measurement
displayed in the top-right corner of the measurement area (see table 4). These
measurements are available in the TX TEST, DUPLEX TEST, RF
GENERATOR, RF ANALYZER, and AF ANALYZER screens. (Refer to item
(3) in figure 8 on page 57.)

Table 4 AF Measurements Selected by AF Analyzer Input Setting
Measurement AF Anl In Setting
FM Deviation FM Demod, FM Mod
AM Depth AM Demod, AM Mod
AM Depth? SSB Demod, Audioln, Radio Int,
Ext Mod, Mic Mod, Audio Out

a. AC Level is also measured in the RX TEST screen, but
always uses the AUDIO IN connector as the input. (Refer
to item (5) in figure 8 on page 57.)
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SINAD, Distortion, SNR, AF Frequency, DC Level, DC Current

Selecting the currently-displayed measurement causes the To Screen menu to be
replaced by a list of measurement choices. Select the new choice to replace the old
measurement. These measurements are available in the RX TEST, TX TEST,
DUPLEX TEST, RF GENERATOR, RF ANALYZER, and AF ANALYZER
screens. (Refer to item (4) in figure 8 on page 57)

The Distortion measurement is only for a 1 kHz tone.

The SINAD measurement is normally shown using an analog-type meter and
small digits, but can be changed to display in large digits only. (See '"To Use the
Analog METER Format' on page 62.)

DC Current can only be measured using the rear-panel DC CURRENT
MEASUREMENT connections.

Selecting SNR (Signal/Noise Ratio) turns off the other audio measurement. For
more information on making this measurement, see the RE Gen Freq field
description, on page 445.

AF Power

AF Power is measured in the RX TEST screen by specifying the external load
resistance, Ext Load R, and changing the unit of measure for the AC Level
measurement to W (Watts), mW, or dBm. (The milliwatt (mW) unit is selected by
pressing SHIFT, ENTER) Refer to item (5) figure 8 on page 57.
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To Change the Measurement’s Unit-of-Measure
1. Position the cursor in front of the present unit-of-measurement.

2. Press the key labeled with the desired unit.

All measurements allow you to change the associated unit-of- measure. For
instance; the TX Power measurement is usually displayed in Watts, but can be
changed to display in mW, dBm, V, mV, or dBuV.

Select mW by pressing SHIFT, ENTER.
For example; to display transmitter power in units of dBm instead of Watts:

1. Move the cursor in front of the unit-of-measure for the TX Power measurement (W).

2. Press the dBm key. The measurement value is changed immediately to display in dBm.
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To Use the Analog METER Format

To display measurement results using the analog meter format, use the following
procedure.

1. Position the cursor in front of the unit-of-measure for the measurement you want to dis-
play.

2. Press and release the SHIFT key, then the INCR SET key to display the Meters menu
in the lower-right corner of the screen.

3. Select On/Off to display the meter.
4. Repeat steps 1 and 2 to enter each meter end point and the meter intervals.

5. Repeat steps 1, 2, and 3 to cancel the METER function.

The METER function displays an equivalent analog display. (This is the SINAD
measurement’s default state when the instrument is turned on or preset). As the
measurement is displayed graphically on the meter, the value is also displayed in
small digits below the meter.

You can specify the high and low end points and display interval, or you can use
the default meter settings.

This function is only available for measurements displayed using the large digits,
such as the measurements displayed in the RX TEST and TX TEST screens.

To Make Beat Frequency Measurements
1. Select the DUPLEX TEST screen to set up for beat frequency oscillator measurements.
2. Setthe AF Anl In field to SSB Demod.

3. Manually adjust the Tune Fregq field to the desired carrier frequency.
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Entering and Changing Numbers

Values for numeric entry fields can be entered and changed using various
methods, depending on your testing needs. The unit-of-measure for some of these
fields can also be changed (such as changing the RF Generator’s Amplitude
units from dBm to pV).

To Enter Numbers
1. Position the cursor in front of the numeric entry field to be changed.
2. Use one of the following methods:
a. enter the number and unit-of-measure directly using the keypad,
or

b. press the Cursor Control knob or ENTER to highlight the field, and use the
knob,

or

c. use the down-arrow or the up-arrow keys to increment or decrement the present
value.

Decimal Values

Decimal values are used for most numeric entry fields, such as the RE Gen Freq
setting. The acceptable entries for decimal values are O through 9, ., +/-, and EEX.

The +/- key is used for entering negative numbers. For example; when entering
the RF Generator Amplitude you can enter this sequence to set the value to
-47 dBm: +/- 4 7 dBm.

The EEX key can be used when entering exponential notation. For example; to
enter 1.25 x 10° kHz you could use the sequence: 1.2 5 EEX 3 kHz.
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Hexadecimal Values

Hexadecimal (Hex) values are used for entering some signaling parameters in the
ENCODER, such as AMPS Filler data field, and for specifying remote
communications parameters, such as the RADIO INTERFACE output Data
field. The acceptable entries for decimal values are O through 9 and A through F.
No unit-of-measure is associated with these values.

Hexadecimal values are either entered from the keypad (A through F are shifted
functions), or by using the Choices menu displayed when certain fields are
selected (such as the AMPS Filler field).

To Enter and Change the Unit-of-Measure

Entering the Unit-of-Measure for Settings
When a number is entered, the unit-of-measure is either specified or implied.

When the unit is implied, the current unit is used. For example; if the present RF
frequency is 250 MHz, and you want to change it to 225 MHz, you would enter
this sequence: 2 2 5 ENTER.

When the unit is specified, the units change to whatever you specify. For example;
if the present RE Gen Fregq setting is 250 MHz, and you want to change it to 455
kHz, you would enter this sequence: 4 5 5 kHz.

Changing the Unit-of-Measure for Settings

To change the present unit-of-measure, position the cursor in front of the field and
press the key labeled with the desired unit. For example, position the cursor in
front of the RF Gen Freq field and push GHz or kHz to display the setting in
either of these units.

64

www.valuetronics.com



Chapter 3, Operating Overview
Entering and Changing Numbers

To Change the Increment or Decrement Setting

Using the Pre-Defined Increment/Decrement Keys

The INCR x10] and INCR +10] keys change the increment/decrement value by a
factor of 10.

For example; if the Tune Freq presently changes by 10 MHz for every click of
the knob or push of the down-arrow or up-arrow keys, pushing INCR x10] once
changes the increment value to 100 MHz.

Specifying An Increment Value

The INCR SET key is used to assign a specific increment value. The increment
value may use different units than the field you are incrementing/decrementing.
For instance; if the RF Generator Amplitude setting is displayed in dBpV, you
could increment in units of dB or mV.

To change the increment value;

1. Move the cursor to the numeric entry field to be changed.

2. Press INCR SET, and enter the desired value and unit-of-measure using the DATA
keys.

3. Use the down-arrow and up-arrow keys or CURSOR CONTROL knob to change the
field’s value by the increment value you set.

Example of Setting an Increment Value

This example changes the Tune Fregq in increments of 15 MHz.

1. Access the TX TEST screen and position the cursor in front of the Tune Freq field.

2. Press 1 0 0 MHz to set the frequency at 100 MHz.

3. Press INCR SET 1 5 MHz.

4

. Turn the Cursor Control knob. The field’s value changes by 15 MHz for each knob
click.
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Printing A Screen

To Print A Screen’s Contents
1. Connect a printer to the appropriate rear-panel connector.
2. Access the PRINT CONFIGURE screen from the More menu and set the Printer
Port field to the appropriate type of printer connection.
If HP-IB is selected, enter the HP-IB Printer Address of the printer.
3. Select the type of printer you are using in the Model field. If your printer is not listed,
configure your printer to emulate one that is listed.

4. Enter aPrint Title using the knob, if desired. This text will appear at the top of
your printout.

5. Display the screen you want to print and press and release the SHIFT key, then the
TESTS key to access the PRINT funciton.

To interrupt printing, select the Abort Print field on the PRINT CONFIGURE
screen.
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Using Measurement Limit Indicators

The LO LIMIT and HI LIMIT functions are used to define a measurement
“window” to alert you to measurements that are outside these limits. When limits
are assigned, Lo and/or Hi appear by the measurement.

A measurement that goes above or below the defined limits causes three things to
happen:

1. A message appears at the top of the screen indicating a limit was exceeded.

2. The Lo or Hi indicator by the measurement flashes.

3. The Beeper beeps if it is has been enabled in the CONFIGURE screen.

Limits are helpful when you can’t watch the Test Set’s display while you are
making an adjustment on the equipment you are testing or repairing. They are also

a convenient way of alerting you to long-term measurement drift without having
to observe the screen.

To Set A HI and/or LO LIMIT

1. Position the cursor in front of the unit-of-measure for the measurement that you are set-
ting limits for.

2. Press and release the SHIFT key, then the down-arrow key to access the LO LIMIT
function, and enter the measurement’s low-limit value and its unit-of-measure. !

3. Press and release the SHIFT key, then the up-arrow key to access the HI LIMIT func-
tion, and enter the measurement’s high-limit value and its unit-of-measure.!

1. The fundamental unit for the LIMITs does not have to be the same as the measure-
ment’s units. For instance; when measuring AC Level in Volts, you can set HI and LO
LIMITSs in units of dBm.
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To Reset or Remove Limits
To reset a limit that has been exceeded
1. Position the cursor in front of the measurement’s unit-of-measure.

2. Press and relese the SHIFT key, then the down-arrow (or up-arrow key) to access the
LO LIMIT (or HI LIMIT) function, then press ENTER or MEAS RESET.

To remove a limit

1. Position the cursor in front of the unit-of-measure for the assigned limit.

2. Press and relese the SHIFT key, then the down-arrow (or up-arrow key) to access the
LO LIMIT (or HI LIMIT) function, then press ON/OFF.

Example of Setting HI and LO LIMITs

This example sets limits for the TX Freq Error measurement. Limits are being
set to indicate if a 100 MHz carrier varies more than + 10 kHz.

1. Position the cursor in front of the unit-of-measure for the TX FREQ ERROR measure-
ment (the default is kHz).

2. Press and relese the SHIFT key, then the down-arrow to access the LO LIMIT function,
then enter 1 0 kHz.

3. Press and relese the SHIFT key, then the up-arrow to access the HI LIMIT function,
then enter 1 0 kHz.
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Averaging Measurements

The AVG (average) function allows you to display the average value of a number
of measurements. You enter the number of measurement samples used to
calculate and display the measurement average. This dampens the effects of
rapidly changing measurements, providing a more usable measurement display.

To Use Measurement Averaging
1. Position the cursor in front of the measurement’s unit-of-measure.

2. Press and release the SHIFT key, then the INCR %10 key to access the AVG function.
The default number of average samples is displayed below the measurement.

* Enter the desired number of measurement samples to be used for calculating the av-
erage, or

* Press ON/OFF to use the currently-displayed number of samples.

3. To turn averaging off, position the cursor in front of the unit-of-measure and press and
release the SHIFT key, then the INCR %10 key to access the AVG function, then press
the ON/OFF key.

When the averaging function is first enabled, a numeric average is calculated and
displayed each time a measurement is made. This continues until the specified
number of samples is reached. From that point on, the averaging function
performs an exponential filtering operation that mimics an RC filter.

Because of the exponential response, any large measurement changes result in a
displayed value that ramps up or down to the actual measured value.

Pressing MEAS RESET clears the measurement history for all measurements and
starts the averaging process over.

For more information on the theory of this filtering technique, refer to the April
1986 issue of the HP Journal, page 24.

Example of Using Measurement Averaging
This example enables the SINAD measurement to be averaged using 25 samples.

1. Press PRESET and wait for the instrument to display the RX TEST screen.

2. Position the cursor in front of the unit-of-measure for the SINAD measurement (default
is dB).

3. Press and release the SHIFT key, then the INCR %10 key to access the AVG function,
enter 2 5, then press the ENTER key. Avg appears below the displayed measurement
value to indicate that averaging is being used.
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Setting A Measurement Reference

The REF SET function establishes a measurement reference point. This allows
you to make a direct comparison between two measurement results, or between a
measurement standard and the actual measurement results.

Referenced measurements are displayed in one of two ways, depending on the
type of measurement:

Displayed value = Measurement — Reference. The difference between the measured
value and the reference value is displayed in the same unit-of-measure.

or

Displayed value = Measurement + Reference. A ratio of the measured value to the
reference value is displayed in dB.

To Use the Present Value as a Reference

1.

3.

Position the cursor in front of the unit-of-measure for the measurement you want to set
the reference for.

Press and release the SHIFT key, then the INCR +10 key to access the REF SET func-
tion; then press enter ENTER.

Ref appears below the measurement.

The measurement displayed is now referenced to the measurement value present
when the reference was set.

To Set a Specific Reference

1.

Position the cursor in front of the unit-of-measure for the measurement you want to set
the reference for.

Press and release the SHIFT key, then the INCR +10 key to access the REF SET func-
tion.

Enter a reference value.

Ref appears below the measurement value to indicate a reference has been set.

The measurement displayed is now referenced to the value you entered.
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Saving and Recalling Instrument Setups

The SAVE and RECALL functions allow you to store different instrument setups
and retrieve them later, eliminating the task of re-configuring the Test Set.

The number of available save registers depends on how many changes were made
to the base instrument setup for each save. (See '""BASE Settings' on page 74.) The
smaller the number of changes, the greater the number of save registers that can
be used (typically over 200).

Save/Recall register settings can be saved to several types of mass storage. This
allows you to “back up the settings in case you need to clear them from memory
(see ""Memory Considerations' on page 74) for running large programs, or when a
firmware upgrade is performed (see '"Save/Recall'" on page 387).

To Save an Instrument Setup

1.
2.

Use the More menu to access the /O CONFIGURE screen. )

Select the storage media using the Save/Recall field. (The default is internal mem-
ory.

Make any changes to the instrument that you want to save in a register.

Press and release the SHIFT key then the RECALL key to access the SAVE function.

Use the DATA keys or the Save menu at the bottom right of the screen to enter the
register’s name.

To Recall an Instrument Setup

1.
2.

Use the More menu to access the /O CONFIGURE screen.

Select the media to recall settings from using the Save/Recall field. The default is
internal memory.

Press RECALL.

Use the knob to select the desired setup to be recalled from the Recall menu at the
bottom-right of the screen.
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Example of Saving and Recalling an Instrument Setup

This example SAVES changes made to the RX TEST screen, and then RECALLS
them. The register is saved to wherever the Save/Recall field is set (internal
memory - unless you have changed it).

1.
2.
3.

»

Access the RX TEST screen and set the RF Gen Freq to 500 MHz.

Set Amplitude to -35 dBm.

Press and release the SHIFT key then the RECALL key to access the SAVE function.
A prompt appears at the top of the screen asking you to enter a name.

Using the DATA keys, press 1 2 3 ENTER to assign a name to these changes.

Press PRESET and wait for the instrument to return to normal operation.

If not already displayed, access the RX TEST screen. Notice that the RE Gen Freq
and Amplitude settings are reset to their preset values.

Press RECALL 12 3 ENTER. The RF Gen Freq and Amplitude are changed to
the settings you saved in register 123 (500 MHz and -35 dBm).

To Remove (Clear) an Individual Save Register

1.

Specify where the register is stored using the Save/Recall field on the I/O CON-
FIGURE screen.

Press RECALL.

Use the knob to position the cursor in front of the register to be removed from the Re—
call menu at the bottom-right of the screen. The register name and percentage of
memory occupied by that register are indicated at the top of the screen.

Press ON/OFF. A prompt appears, asking if you want to delete the save register.
Press YES.
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To Clear All Save Registers
1. Press RECALL.

2. Use the knob to position the cursor in front of the *C1r All* entry in the Recall
menu at the bottom-right of the screen.

3. Press the knob or press ENTER. A prompt appears at the top of the screen to verify that
you want to clear all registers.

4. Press YES.

Register Names

You can use any number, letter, or combination of numbers and letters as a name
for storing instrument settings. For instance; if you want to save a setup for testing
a “Vulcan7” radio, you can save the setting as “VULCAN7".

Two register names are reserved for special purposes: POWERON and BASE.

POWERON Settings

When the Test Set is turned on, it uses a set of instrument setup parameters
specified at the time of manufacture. You can have the instrument power up in a
different state by making the desired changes to the original settings, and then
saving them using the name POWERON.

The next time the instrument is turned on, the instrument returns to the state
present when you saved the POWERON setting. For instance; if the
OSCILLOSCOPE screen was displayed when POWERON was saved, it is the
screen that is displayed when you turn the instrument on.
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BASE Settings

The BASE register contains any field settings the user has saved that are different
from the instrument preset state. It establishes a reference point for all future
saves. If a base is not saved, the preset state is used as the reference.

When you save an instrument setup, the new setup is compared to the base
settings, and any differences are stored under the register name you supply.
Because only differences are stored, a much larger number of instrument setups
can be saved than if the contents of every field was saved.

When you recall an instrument setting, every field is reset to the base settings. The
saved settings are then used to re-establish the desired instrument setup.

CAUTION: Since each save/recall register only contains the differences between the setup being saved and
the present base register settings, changing the base settings causes all other saved setups to be
erased from memory (including the POWERON setting if one has been saved).

Unless you consistently change the same fields to the same value each time you use the
instrument, you should avoid creating your own BASE settings.

Memory Considerations

When the save/Recall field of the /O CONFIGURE screen is set to
Internal, programs are saved to the same non-volatile RAM used to create
RAM Disk(s) and run IBASIC programs. By saving a large number of instrument
setups, you reduce the amount of RAM available to run programs. If you get a
“memory overflow” message while trying to load a program, you must clear one
or more save/recall registers to free RAM space.

Instrument Hardware Changes

Recalling a saved register that uses a hardware option that has been removed
(such as an audio filter) results in unspecified operation. Re-install the needed
option before attempting to recall the associated register(s).
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Using USER Keys

User keys instantly access instrument settings without using the knob. You can
use user keys to move quickly between fields on the same screen, and to access
field settings that are not normally available on the screen you are using.

Local user keys are used to move between settings on the screen that is displayed.
When the user key is pressed, the cursor instantly moves to, and selects, the
assigned field; eliminating the need to turn and push the knob. Five local user
keys are available for each screen: k1, k2, k3, k4, and k5.

Five factory-assigned local user keys are available in each screen; however, using
these keys removes any other local user keys you may have already set up.

Global user keys are used to access settings that are not available on the current
screen. Three global user keys are available: k1’, k2’, and k3’. (These are shifted
functions of the local user keys.)

When defining user keys, the ASSIGN function is used to create key definitions;
the RELEASE function removes the definitions. Re-assigning a user key to a
different field setting automatically releases it from the setting it was previously
associated with.
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To Use the Pre-Assigned Local USER Keys

1. Press and release the SHIFT key, then the k4 key to access the ASSIGN function; then
press the ENTER key. The numbers 1 through 5 appear in front of various fields. (See
figure 9 .)

2. Press the different local user keys (k1 to k5) and notice how the cursor immediately
moves to the corresponding field.

3. To stop using the default local user keys, press and release the SHIFT key, then the k5
key to access the RELEASE function; then press the ENTER key.

R¥ TEST

= AC Level ——
8 T D.26 ’ 24 0.00012

RF Gen Frea ‘é;cenl Frea AFGenZ Frea| Filter 1 To Sc
—> | ENTEN « ST B SUHz AFF T
Hz kHz kH=z
Ameplitude AFGenl To AFGen2 To Filter 2
—>- HEEINEE | EE F i 15kHz LFPF
dBm EX Lff
Atten Hold
Ext Load R
Dutput Port
ﬂ 3 EE Dyt -DOurl o
scnusr.wmf
Figure 9 An Example of Pre-Assigned Local User Keys
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To Assign Local USER Keys
1. Move the cursor to the field you want to assign a local user key to.

2. Press and release the SHIFT key, then the k4 key to access the ASSIGN function. Then
press a local USER key (k1-k5). The user key number appears in front of the field you
assigned it to.

Example of Assigning a Local USER Key

Use this example to assign local USER key k1 to the Filter 1 field in the RX
TEST screen.

1. Access the RX TEST screen and position the cursor in front of the Filter 1 field.

2. Press and release the SHIFT key, then the k4 key to access the ASSIGN function; then
press k1. A small 1 appears next to the field indicating that USER key k1 has been as-
signed to it.

3. Move the cursor to any other field on the screen and press k1. The cursor immediately
returns to the Filter 1 field. The field is also highlighted to change the entry using
the CURSOR CONTROL knob or arrow keys.

To Release Local USER Keys
1. Display the screen containing the user key assignment to be removed.

2. Press and release the SHIFT key, then the k5 key to access the RELEASE function; then
press the USER key (k1-k5).
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To Assign Global USER Keys

1. Move the cursor to the field you want to assign a global user key to.

2. Press and release the SHIFT key, then the k4 key to access the ASSIGN function. Then
press SHIFT and a global USER key (k1 - k3’). Unlike a local user key, the user key
number does not appear at this field; instead, a prompt appears at the top of the screen
confirming the key assignment.

Example of Assigning a Global USER Key

Use this example to assign global USER key k1’to the AF Anl In field, and then
access this field from the OSCILLOSCOPE screen.

1. Access the AF ANALYZER screen and position the cursor in front of the AF Anl In
field.

2. Press and release the SHIFT key, then the k4 key to access the ASSIGN function.

3. Press SHIFT, k1°. Notice the prompt Global User key 1 assigned. atthe top
of the screen.

4. Access the OSCILLOSCOPE screen.
5. Press SHIFT, k1".

AF Anl Input,FM Demod is displayed at the top of the screen (assuming the
present input is set to FM Demod). To change the input, use the arrow keys
(down-arrow or up-arrow), or press ENTER to access the Choices menu.

A field that is accessed using a global user key is only displayed at the top of the
screen while it is being accessed. Moving the cursor to any other field in the
screen causes the user key field to disappear until it is accessed again.

To Release Global USER Keys

1. Move the cursor to the field with the global user key assigned to it.

2. Press and release the SHIFT key, then the k5 key to access the RELEASE function.
Then press SHIFT and the USER key to be released (k1-k3’).
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Setting an RF Generator/Analyzer Offset

You can set a fixed frequency offset between the RF Generator and the
RF Analyzer. This feature is convenient for testing radios with a fixed
transmit/receive frequency offset.

To Set an RF Offset

3.

Access the CONFIGURE screen.

Position the cursor in front of the RF Of £set field, and press the Cursor Control knob,
or press ENTER to turn the offset On or Off.

Select the (Gen) — (Anl) field and enter the frequency offset value.

Example of Setting an RF Offset

1.

1. Access the CONFIGURE screen.

2. Setthe RF Offset to On.

3. Enter an offset frequency ( (Gen) — (Anl) ) of 10 MHz.
4.
5
6

Access the DUPLEX screen.

. Set the Tune Mode to Manual. '

. Selectthe RF Gen Freq field, and rotate the Cursor Control knob to vary the RF Gen-

erator’s frequency.

Notice that the Tune Freq value changes to maintain the 10 MHz difference between
the generator and the analyzer.

Manual tuning is used in this example to prevent possible unexpected Tune

Frequency changes during the procedure.
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Using Remote Control

The Test Set can be remotely controlled several ways:

* Using HP-IB control from a computer/controller.
* Using IBASIC programs on memory cards.
* Using an ASCII terminal connected to the serial port.

Using HP-IB Control

The Programmer’s Guide contains information on writing HP-IB control
programs for the Test Set. Programming examples and a syntax listing provide
general HP-IB operation guidelines.

Running IBASIC Programs from Memory Cards

The documentation shipped with HP 11807 software packages explains how to
run those programs from memory cards. Refer to the Programmer’s Guide for
detailed information on using memory cards with your own IBASIC programs.
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Using an ASCII Terminal

Connecting an ASCII terminal to the serial port allows you to remotely operate
the Test Set by entering characters that represent each front-panel control.

Before you can use this feature, you must first set the required serial port settings
in the I/O CONFIGURE screen, and make any hardware connections.

The Serial Port connections are described in chapter 24, '"Connector, Key, and
Knob Descriptions''.

To Configure for Serial Port Operation
1. Access the [/O CONFIGURE screen.

Set the Serial In fieldto Inst.

2
3. Setthe IBASIC Echo field to On.
4. Setthe Inst Echo field to On.

5

. Set the remaining serial communications fields according to your terminal/computer’s

serial communication requirements. These fields include:
» Serial Baud
* Parity
e Data Length
» Stop Length
* Rcv Pace
*  Xmt Pace

6. The Test Set now responds to the equivalent characters sent to it by the terminal/com-
puter.

Equivalent Front-Panel Control Characters

Table 5 on page 82 lists the terminal/computer keystrokes that equate to front-
panel controls. Each sequence must be preceded by the Escape key.

For example, to remotely access the CONFIGURE screen, press the Esc key, then
press the C key on your terminal/computer. Be sure to use upper-case C for this
example.
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Table 5 Equivalent Front-Panel Control Characters
Equivalent Equivalent
Function ESC Function ESC
Character Character

CANCEL ! A X
PERCENT MHZ_V ( EEX Z
S_KHZ_MV ) YES_ON_OFF [
BACKSPACE - NO_PPM_W ]
ENTER . RX a
RELEASE 0 X b
K1 1 DUPLEX c
K2 2 PREV d
K3 3 TESTS_MAIN e
K4 4 LOCAL f
K5 5 RECALL g
K1_PRIME 6 MEAS_RESET h
K2_PRIME 7 PRESET i
K3_PRIME 8 INCR_DIV_10 j
ASSIGN 9 INCR_SET k
KNOB_TURN_CCW < INCR_TIMES_10 1
KNOB_TURN_CW > DOWN m
MSSG A UP n
HELP B SEVEN 0
CONFIG C EIGHT p
HOLD D NINE q
PRINT E FOUR T
ADRS F FIVE s
SAVE G SIX t
REF_SET J ONE u
METER K TWO v
AVG L THREE w
LO_LIMIT M ZERO X
HI_LIMIT N POINT y

82

www.valuetronics.com



Chapter 3, Operating Overview
Using Remote Control

Table 5 Equivalent Front-Panel Control Characters (Continued)
Equivalent Equivalent
Function ESC Function ESC

Character Character

E R PLUS_MINUS z

F S OHM_PCT_DEL_DBUV

B U DB_GHZ_DBM

C \Y% MS_HZ_UV

D w

Alternate sequences for 5 commonly-used functions are also available. Hold
down the Cntl (control) key and select the corresponding key for the desired
function. Example: Cntl H moves the cursor to the left one space.

ENTER -JorM
CANCEL - C
BACKSPACE - H
KNOB_TURN_CW -R
KNOB_TURN_CCW - L
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Adjacent Channel Power Screen

This screen is used to measure Adjacent Channel Power. This is a measurement of
the power of signals at a specific channel spacing above and below the RF
Analyzer’s center frequency. This screen is accessed by selecting AD CH PWR
from the To Screen menu.
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How the Test Set Measures Adjacent Channel Power (ACP)

When you access this screen, the Test Set automatically starts a multi-step process
for measuring ACP:

1. AF Generator 1 is turned off if the Carrier Ref field is set to Unmod.

2. The amplitude of the center frequency (Tune Freq) is measured to establish a
reference.

3. AF Generator 1 is turned back on if it was previously turned off.
4. The power in each of the adjacent channels is analyzed.

5. Adjacent Channel Power is calculated and displayed. This value can be displayed as an
absolute power level or as a ratio referenced to the center frequency’s level.

Which Input Port to Use. The TX Power measurement is used to calculate absolute
Adjacent Channel Power. Since TX Power can only be measured using the RF IN/OUT
port, you must use this port to measure ACP Level. ACP Ratio can be measured using
either the RF IN/OUT or the ANT IN port.

Measuring ACP on AM Transmitters. When measuring AM signals, the reference level
must be measured on an unmodulated carrier; so the Carrier Ref field must be set to
Unmod. After the reference is measured, the power in the adjacent channels must be mea-
sured with modulation. This requires the modulating signal to be turned off and on repeat-
edly as measurements are being calculated and displayed. Since the Test Set automatically
turns AFGenl on and off when the Carrier Ref field is set to Unmod, you must use
AFGenl and the AUDIO OUT port as the modulation source for making AM ACP mea-
surements.
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Field Descriptions

ADJACENT CHANMEL FOWER

T# Freauency Uprer ACP Ratio S
150.066178 -—--
T# Power Lower ACP Raotio o

-0.00004 ===

Tune Mode Input Port AFGenl Frea| ACP Meas To Screen
AutosManual ! S Ant EatiosLevel
kHz
Tune Frea Input Atten| RFGenl To

]j ytos Hald
MHz | [

Ch Offset

[LFAMGFEC AHL
kHz| Channel EHW EMCODER
T# Pur Heas 4 8.500 |WOECOODER
PegksSample kHz | CElpqtiN

TH Pur Zero| Ext TE Key Carrier Ref| Resz EW
0 ff ] neo |' Mad 300 Hz

On/ Qi

adchpwr.wmf

Figure 10 The Adjacent Channel Power Screen

ACP Meas

This field selects the format for displaying upper and lower adjacent channel
power levels.

* Ratio displays the power levels relative to the power around the center frequency
(Tune Freq). Levels can be displayed in dB or as a percentage (%).

e Level displays the absolute power levels in mW, W, dBm, V, mV, and dBmV.

Operating Considerations

TX Power and ACP Level can only be measured through the RF IN/OUT port.

Four dashes are displayed for these measurements when the Input Port is set to
Ant (ANT IN).

ACP Ratio can be measured on either the ANT IN port or RF IN/OUT port.

For more information, refer to '""How the Test Set Measures Adjacent Channel
Power (ACP)" on page 86.
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AFGenl Freq

This field sets the frequency for the first audio frequency sinewave generator.

AFGenl To
This field sets two values:

* The upper field determines whether the AFGenl signal modulates the RF Generator or
is output through the AUDIO OUT connector.

e The lower field sets the depth of modulation for FM and AM in kilohertz and amplitude
(including O£ £) for audio out. The AUDIO OUT level is always in volts rms.

Operating Considerations

This is a priority control field. Accessing the RX TEST or TX TEST screen
overrides any changes made to this field in other screens.

See Also

"Interaction Between Screens'' on page 54

Carrier Ref

Use the carrier reference field to indicate whether the carrier (Tune Freq) being
measured should be unmodulated or modulated when making the ACP reference
measurement. (For more information, refer to '"How the Test Set Measures
Adjacent Channel Power (ACP)" on page 86.)

Operating Considerations

e FM transmitters can be measured with the carrier modulated or unmodulated.

e For AM transmitters, the carrier must be measured while unmodulated. AFGenl and
the AUDIO OUT port must be used as the modulation source whenever Unmod is
selected.

Channel BW

Use the channel bandwidth field to specify the bandwidth of the carrier and
adjacent channels to be measured. (See figure 11 .)
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Field Descriptions
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Relationship Between Tune Freq, Ch Offset, and Channel BW Fields

Figure 11
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Ch Offset
Use the channel offset field to enter the frequency difference between the Tune
Fregq setting and the center of the adjacent channels you want to measure. This is
an absolute value; only positive values can be entered. See figure 11 .

Ext TX key
This field controls a switch at the MIC/ACC connector. Use it to “key” an
external transmitter.
See Also
"MIC/ACC" on page 514

Input Atten
Input Attenuation sets the amount of input attenuation for the RF IN/OUT and
ANT IN connectors. This function controls two settings:
e The upper field determines if you want the instrument to set the attenuation automati-

cally (Auto), or if you want to set the value manually (Hold).
* The lower field displays the present attenuation value, and is used to set the desired at-
tenuation level when the upper area is set to Hold.

Operating Considerations
Input Attenuator autoranging can interfere with oscilloscope or signaling decoder
operation under certain conditions. See ""Input Atten," in chapter 17, on page 421
for additional information.
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Input Port

This field selects the RF IN/OUT or ANT IN port for making RF measurements.
The RF IN/OUT port must be used for making TX Power or ACP Level
measurements on this screen.

Operating Considerations

Power levels for each port are printed on the Test Set’s front panel. If the RF
power at the RF IN/OUT port exceeds allowable limits, a loud warning signal
sounds and a message appears at the top of the screen. If this occurs, disconnect
the RF power, press the MEAS RESET key, and allow the Test Set to cool off for
approximately two minutes before making any other measurements on this port.

The ANT IN (antenna input) connector provides a highly-sensitive input for very
low level signals (such as “off the air” measurements). You cannot measure TX
(RF) Power or ACP Level on this screen using the ANT IN port.

CAUTION: Connecting a signal of >200 mW to the ANT IN port can cause instrument damage
(although internal protection circuits can typically withstand a short-duration signal of 1 or
2 Watts).

If the overpower circuit is triggered (signified by a warning message at the top of
the screen), remove the signal from the ANT IN port, and press the MEAS
RESET key or turn the Test Set off and on to reset it.

Lower and Upper ACP [Ratio:Level]

These two measurements display the amount of power in signals above and below
the Tune Fregq signal. The level is displayed as a ratio (referenced to the power
around the Tune Freq) or as an absolute value.

See Also

ACP Meas field description, on page 87

91

www.valuetronics.com



Chapter 4, Adjacent Channel Power Screen
Field Descriptions

Res BW
The resolution bandwidth field selects the IF filter used when measuring the
power of the carrier and the adjacent channels.
Operating Considerations
Using a narrower bandwidth filter (300 Hz) slows the measurement, but rejects
carrier leakage and out of channel spurs. Using a wider bandwidth filter
(1 kHz) speeds measurements, but may allow unwanted spurs and carrier leakage
to be integrated into the measurement when measuring at the edges of the selected
channel bandwidth.

Tune Freq
This field sets the center frequency for the RF signal to be analyzed.
See Also
Tune Mode field description (this page)

Tune Mode
This field selects Automatic or Manual tuning of the RF Analyzer.
Auto tuning causes the RF Analyzer to find the signal with the greatest amplitude
>-36 dBm, and to set the Tune Frequency for that signal.
Manual tuning requires the operator to set the Tune Frequency for the RF signal
to be analyzed.
Operating Considerations
Changing the Tune Mode also changes the RF frequency display. Automatic
tuning enables the TX Frequency measurement. Manual tuning enables the
TX Freq Error measurement.
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TX Freq Error/TX Frequency

This measurement displays Transmitter Frequency Error or absolute Transmitter
Frequency.

See Also

Tune Mode field description (this page)

TX Power

Transmitter Power measures RF power at the RF IN/OUT port.

Operating Considerations

Only the RF IN/OUT port can be used for measuring TX Power on this screen.
When the Input Port is set to Ant, four dashes (- - - -) appear in place of digits
for this measurement.

Use the Spectrum Analyzer to measure low-level RF power (<200 mW) at the
ANT IN port.
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TX Pwr Zero

The transmitter power zero function establishes a 0.0000 W reference for
measuring RF power at the RF IN/OUT port.

CAUTION: RF power must not be applied while zeroing. Set the RF Generator screen’s Amplitude
field to off to prevent internal cross-coupling into the power detector while zeroing.

Operating Considerations

When power is applied to the RF IN/OUT connector, the temperature of the
internal circuitry increases. This can cause changes in the TX Power measurement
when low power levels are measured immediately following high power
measurements.

When alternately making high and low power measurements, always zero the
power meter immediately before making the low power measurements; this
provides the best measurement accuracy.
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Block Diagram
AF Ant In
FM Demod
Input Gain AF Cnt Gate
FM Demod Filter 1 Filter 2 50.0
From IF FiIters—*I AM Demod 50Hz HPF 15kHz LPF *
S$SB Demod
From AUDIO Out (3—— Audio Out CLK
From Radio Interface ——}— Radio Int E1 AF Freq Count
Rear panel - Mod In G—— Ext Mod >_ 1/,_' R_\ Z:\:\_ Frequency] ’ Dis(:)lay
From MIC ACC O—— Mic Mod Counter
From AM/FM S —— FM Mod
Modulators \——— AM Mod
From AUDIO InHi G Audio In

De-Emphasis  De-Emp Gain .
750 us/Off 0dB Notch Gain ~ Detector

0dB Pk+-Max
600 To Hi —] * 1 kHz +

AUDIO In Lo e--t Float v > i s
AUDIO InLo —» Gnd v SINAD
Gnd Distortion
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° PK- ” Voltmeter
. - PK+-12
Filters re P ax AC Level
PK- Hold
PK+-/2 Hd
DC Current PK+-Mx Hd
Zero Filters Pkl?_et To
Ifers Scope To
+ Input Filters
: Current To Intermal Notch| )
Sense > Voltmeter De-Emp ® Audio
(D— PY Monitor
Filters N Output
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=
_ 760 us DC Measurement To Oscilloscope
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» To Internal
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Hael s | (L
. '\AAA——L_.\._M
* Speaker
Speaker ALC VOLUME
ON/OFF Speaker Vol
Figure 12 AF ANALYZER Functional Block Diagram

IThe Settling, Gain Cntl, and Ext Load R fields are not shown.
2Variable Frequency Notch if purchased.

96

www.valuetronics.com
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Block Diagram

Field Descriptions

AC Level
This measurement displays either rms potential (voltage) or audio power (Watts
or dBm).
Operating Considerations

When the unit-of-measure is changed to measure AF power, the external load
resistance must be specified. Refer to the
Ext Load R field description, on page 102.

The input for the ac level measurement on this screen is always the AUDIO IN
connectors.

See Also

"Entering and Changing Numbers'' on page 63

AF Anl In

The audio frequency analyzer input selects the input for the analyzer. When
selected, this field displays a list of choices.

Signals can be analyzed from three different types of inputs:

e The output of the AM, FM, or SSB demodulators.

¢ The AUDIO IN, RADIO INTERFACE, MODULATION INPUT, MIC/ACC, and
AUDIO OUT connectors.

* The signal present at the AM or FM modulators for the RF Generator.

See Also

"Interaction Between Screens'' on page 54
"Displaying Measurements'' on page 57
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Block Diagram

AF Cnt Gate

Audio frequency counter gate specifies how long the AF counter samples the
signal before displaying the frequency. Specifying a shorter gate time may enable
you to see frequency fluctuations that might not be seen using a longer gate time.

AF Freq

This is the default measurement for this measurement field. Selecting this field
displays the following measurement choices:

SINAD

Distortion

SNR (Signal to Noise Ratio)
AF Frequency

DC Level

Current - DC only Operating Considerations

This is a priority control field. Accessing the RX TEST or TX TEST screen
overrides any changes made to this field in other screens.

SNR Operation

* Selecting SNR turns off the other audio measurement.

* The RF Generator and AFGenl must be set up to provide the radio’s carrier. AFGenl
is automatically turned on and off repeatedly during this measurement.

* AFGen2 must be turned off.

* The radio’s receiver’s audio output must be connected to the AUDIO IN port (set
the AF Anl In field to Audio In).

See Also

"Interaction Between Screens'' on page 54
"Displaying Measurements'' on page 57

98

www.valuetronics.com



Chapter 5, AF Analyzer Screen
Block Diagram

AM Depth

This field displays the percent depth of modulation of the AM signal. The field is
only visible when the AF ANL In field is set to AM MOD or AM DEMOD

Audio In Lo
This field sets the AUDIO IN LO connector’s state.

* Gnd causes the center pin of the connector to be connected directly to chassis ground.

* Float isolates the center pin of the connector from ground, providing a floating input
to the AF Analyzer.

* 600 To Hi establishes a 600-ohm impedance between the center pins of the AUDIO
IN LO and AUDIO IN HI connectors. Also, the Ext Load R field is removed, since
the load is now fixed to 600 ohms.

Current

The current field is found by selecting the SINAD field on the Test Set display
of the AF ANALYZER screen. This field only displays the DC current measured
at the DC input port on the back of the Test Set. Any offset can be removed by
selecting Zero from the DC Current field.

DC Current

DC current measurement zero removes any measurement offset present before
making a dc-current measurement. The measurement is zeroed by selecting Zero,
and pressing the ENTER key or the Cursor Control knob.

NOTE: The current source must be disconnected before zeroing for accurate operation.

See Also

"DC CURRENT MEASUREMENT" on page 511
""SINAD, Distortion, SNR, AF Frequency, DC Level, DC Current' on page 60
Chapter 24, "Connector, Key, and Knob Descriptions"
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DC Level

This field displays the DC voltage entering at the DC input port on the back of the
Test Set.

De-Emp Gain
De-emphasis gain displays and selects the desired AF analyzer de-emphasis

amplifier gain.

See Also

Gain Cntl field description, on page 103

De-Emphasis

This setting selects or bypasses the 750 ms de-emphasis networks in the audio
analyzer and speaker circuitry.

See Also

"Interaction Between Screens'' on page 54

Distn

This field displays the percent of distortion. The Distortion measurement is only
for a 1 kHz signaling tone.
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Detector

Chapter 5, AF Analyzer Screen
Block Diagram

This setting selects the type of detector used when measuring and displaying AF
signal levels.

Detector Types

RMS displays the RMS value of signals.

displays the RMS value of a signal multiplied by /2.
Pk+ displays the positive peak value.
Pk-— displays the negative peak value.
Pk+/2 adds the positive and negative peak values, and divides the sum by 2.
Pk+Max compares the positive and negative peaks and displays the greater value
(polarity is not indicated).
Pk+ Hold displays and holds the positive peak value until the measurement is reset.
To reset, press the MEAS RESET key, select a different detector, or re-select the same
detector.
Pk— Holddisplays and holds the negative peak value until the measurement is reset.
To reset, press the MEAS RESET key, select a different detector, or re-select the same
detector.
Pk+/2 Hold divides the sum of the positive and negative peak values by 2, and
displays the value until the measurement is reset. To reset, press the MEAS RESET
key, select a different detector, or re-select the same detector.
Pk+Mx Hold compares the positive and negative peaks and displays the greater value
until the measurement is reset. To reset, press the MEAS RESET key, select a different
detector, or re-select the same detector.

See Also

"Interaction Between Screens'' on page 54
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Chapter 5, AF Analyzer Screen
Block Diagram

Ext Load R

External Load Resistance is used to calculate and display AF power. Power is
calculated using the voltage measured at the AUDIO IN connections and the
resistance value you enter into this field.

Operating Considerations

This field is not displayed when the Audio In Lo field is setto 600 To Hi; the
load resistance is internally fixed to 600 ohms.

See Also

AC Level field description, on page 97
Audio In Lo field description, on page 99

Filter 1 and Filter 2

Filters 1 and 2 select a variety of standard and optional filters. Selecting either
field lists the choices available for that field.

FM Deviation

This is the default measurement for this field. The FM Deviation field displays the
frequency deviation between the FM signal and the carrier. The FM Deviation
measurement field is only displayed when the AF Anl 1In field is set to FM
Demod or FM Mod.

See Also

AF Anl In field description, on page 97
"Displaying Measurements'' on page 57
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Chapter 5, AF Analyzer Screen
Block Diagram

Gain Cntl

AF Analyzer Gain Control specifies whether the AF Analyzer’s gain settings are
controlled automatically by AF autoranging (Auto), or by manual control (Hold).

The following settings are affected by AF autoranging:

e Input Gain
e De-Emp Gain
* Notch Gain

Operating Considerations

The normal mode of operation for the Gain Cnt1 field is Auto, allowing the
instrument to adjust the AF gain settings for optimum measurement accuracy.

This field can be set to Hold to disable the autoranging routines to increase
measurement speed. However, this requires you to select the desired gain settings
manually for each measurement.

NOTE: Decoder and Oscilloscope Interference: The AF autoranging function (Auto)
takes a small amount of time to determine the attenuation settings for the AF
Analyzer. If you are decoding an encoded signal, and your transmitter begins sending
encoded information the instant it transmits, the initial encoded information may not
be decoded during the autoranging process.
Use the Auto setting to establish the initial gain settings while the encoded signal is
first being decoded, and then select Hold during the decoding process to retain the
gain settings. The decoder should capture all encoded information the next time you
transmit the signal.

Input Gain

This field displays and selects the gain of the AF Analyzer’s input amplifier.
Refer to the Gain cnt1l field information.
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Notch Freq

This field sets the center frequency for the variable frequency notch filter.! It is
typically used for distortion and SINAD measurements at frequencies below or
above the standard 1 kHz notch filter.

This field is not displayed if your Test Set does not have this feature.

Operating Considerations

When the Notch Coupl field on the CONFIGURE screen is set to AFGen1, this
filter and the AFGenl Fregq field match their settings. A warning message is then
displayed if you attempt to set the AFGenl Freq value outside the 300 Hz to 10
kHz range of this filter. When the Notch Coupl field is set to None, this filter
and AFGenl Fregq operate independently.

Notch Gain

This field displays and selects the gain of the AF Analyzer’s notch filter amplifier.
This amplifier is only used for making SINAD and distortion measurements.
(Refer to the Gain Cnt1 field information.)

Pk Det To

Peak Detector To selects the signal source for the peak detectors. This allows you
to bypass certain sections of the AF analyzer’s circuitry when making ac-level
measurements.

See Also
Figure 12, "AF ANALYZER Functional Block Diagram,' on page 96.

1. Optional on some Test Sets
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Scope To

Oscilloscope To selects the signal source for the Oscilloscope. This allows you to
bypass certain sections of the AF analyzer’s circuitry when viewing and
measuring a signal. It also allows you to select measurement paths that include
additional gain stages, improving the oscilloscope’s resolution when measuring
low-level signals.

See Also
Figure 12, "AF ANALYZER Functional Block Diagram,' on page 96

Settling

This field selects the settling time for making AF measurements. Lower frequency
signals require additional settling time (S1low). Higher frequency measurements
require less settling time (Fast).

Operating Considerations
Use slow for <200 Hz signals. Use Fast for >200 Hz signals.

If the signal being measured is a composite of different frequencies above and
below 200 Hz, select the appropriate filtering to analyze the desired signal
component.
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SINAD

This measurement field is used to select and display any one of the following
measurements:

SINAD

Distortion

SNR (Signal to Noise Ratio)
AF Frequency

DC Level

Current - DC only Operating Considerations

This is a priority control field. Accessing the RX TEST or TX TEST screen
overrides any changes made to this field in other screens.

SNR Operation
* Selecting SNR turns off the other audio measurement.

* The RF Generator and AFGen1 must be set up to provide the radio’s carrier. (AFGenl1
is automatically turned on and off repeatedly during this measurement.)

¢ AFGen2 must be turned off.

* The radio’s receiver’s audio output must be connected to the AUDIO IN port (set the
AF Anl 1In fieldto Audio In).

See Also

"Interaction Between Screens'' on page 54

SNR

The sNR field is found by selecting the SINAD field on the Test Set display of the
AF ANALYZER screen.This field displays the signal to noise ratio of the input
audio signal.
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Speaker ALC
Speaker Automatic Level Control enables/disables the ALC function for the
instrument’s internal speaker. When oOn is selected, the speaker volume is
independent of the signal level being measured. When O£ £ is selected, the speaker
volume is dependent on the signal level being measured.

Speaker Vol

Speaker Volume enables/disables the instrument’s internal speaker. When Pot is
selected, the VOLUME control knob operates normally. When O£ £ is selected,
the speaker is disconnected.

TX Freq Error/ TX Frequency

This measurement area is used to display transmitter frequency error or
transmitter frequency. The type of measurement displayed depends on the Tune
Mode setting in the TX TEST, DUPLEX TEST, or RF ANALYZER screen.

See Also

"Displaying Measurements'' on page 57
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TX Power
Transmitter Power measures RF power at the RF IN/OUT port.
Operating Considerations
Maximum signal levels at each port are printed on the front panel.
Only the RF IN/OUT port can be used for measuring TX Power on this screen.
When the Input Port is set to Ant, four dashes (- - - -) appear in place of digits
for this measurement.
Use the Spectrum Analyzer to measure low-level RF power (<200 mW) at the
ANT IN port.
CAUTION: Connecting a signal of >200 mW to the ANT IN port can cause instrument damage
(although internal protection circuits can typically withstand a short-duration signal of
1 or 2 Watts).
If the overpower circuit is triggered (signified by a warning message at the top of the
screen), remove the signal from the ANT IN port, and press the MEAS RESET key or
turn the Test Set off and on to reset it.
See Also
Input Port field description, on page 422
TX Power field description, on page 426
TX Pwr Zero field description, on page 427
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Description of the Call Processing Subsystem

The Call Processing Subsystem, which comprises five call processing screens,
allows the Test Set to simulate a cellular base station. The Call Processing
Subsystem provides, through host firmware control, the specific signals and
protocol messages necessary to automatically establish and maintain a cellular
link between the Test Set and a cellular phone (mobile station).

Once the link is established the operator can exercise the call processing functions
of the mobile station, such as

¢ the decoding of orders from the base station, such as orders to retune the transceiver to
a new channel, to alert the mobile station user to an incoming call, to adjust the
transceiver output power level, or to release the mobile station upon completion of a
call.

¢ the encoding of signaling information for transmission to the base station, such as
dialed digits for call origination, disconnect signal at the completion of a call, or mobile
identification number.

In addition, when the link is established the Test Set performs the following
functions automatically:

* measures some of the basic RF characteristics of the mobile station’s transmitted
carrier, such as; transmitter power, frequency accuracy, and modulation deviation

* decodes and displays various reverse control channel and reverse voice channel
signaling messages

When sending forward control channel and forward voice channel messages, you
can set the bit pattern to an industry standard or to a pattern of your choice. The
ability to set the bit patterns gives the operator the opportunity to interject errors
into the signaling message, and test the mobile station’s ability to find these
errors.
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Operational Overview

The Test Set simulates a cellular base station by using its hardware and firmware
resources to initiate and maintain a link with a mobile station. Unlike a real base
station, the Test Set has only one transceiver (its signal generator and RF/AF
analyzer) and can support only one mobile station at a time. This means that the
Test Set’s transceiver can be configured as either a control channel or a voice
channel, but not both simultaneously.

To establish a link with a mobile station the Test Set’s transceiver is configured as
a control channel. Once a link has been established and the user wishes to test the
mobile station on a voice channel, the Test Set sends the appropriate information
to the mobile station on the control channel and then automatically re-configures
its transceiver to the voice channel assigned to the mobile station. Once the voice
channel link is terminated, the Test Set automatically re-configures its transceiver
back to being a control channel.

Handoffs are accomplished in a similar manner. When a handoff is initiated while
on a voice channel, the Test Set sends the necessary information to the mobile
station on the current voice channel. At the proper time, the Test Set automatically
re-configures its transceiver to the new voice channel.

Figure 13, "'Call Processing State Diagram," on page 112 illustrates the primary call
processing functions available in the Call Processing Subsystem. Each box
represents a call processing state and includes the measurement information
available while in that state. Each box also includes the name of the annunciator
on the call processing screen that will be lit while in that call processing state.
Events which trigger transitions between the various states are shown on the
diagram. Events which are initiated from the Test Set are shown in solid lines and
events which are initiated from the mobile station are shown in dashed lines.
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State: Idle State: Register
Annunciator: None Annunciator: @ Register
Meas: None Meas:RECCW A
RECCW B
RECCW C
Phone Number
ESN (hexadecimal),
Active SCM
Register
F———— = — = — — - | State: Active &
| - Annunciator: @ Active | - — — — — _ _ _ -
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Figure 13 Call Processing State Diagram
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Accessing the Call Processing Subsystem’s Screens

The Call Processing Subsystem screens are accessed by selecting CALL CNTL
from the To Screen menu on the Test Set’s CRT (you may have to choose the
More choice to display the CALL CNTL choice).

Call Processing Subsystem’s Screens

The Call Processing Subsystem consists of five screens.

The CALL CONTROL is the primary Call Processing Subsystem screen. This screen
contains the fields used to configure the Test Set’s parameters such as SAT Tone fre-
quency, control channel number, and system identification number. Call processing
functions such as registration, page, and handoff can be activated from this screen. The
transmit power of the mobile station can be set from this screen. Data messages re-
ceived from the mobile station are displayed on this screen.

The CALL DATA screen displays the decoded signaling messages received from the
mobile station on the reverse control channel and the reverse voice channel. Call pro-
cessing functions such as registration, page, and handoff can also be activated from this
screen. The transmit power of the mobile station can be set from this screen.

The CALL BIT screen allows the advanced user to modify the contents of the forward
control channel and forward voice channel messages.

The CALL CONFIGURE screen contains the fields used to configure various parame-

ters related to the Call Processing Subsystem, such as CMAX, Detector, and Input
Att.

NOTE: The ANALOG MEAS screen is used to make analog RF and audio measurements on the
mobile station while a link is active.
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Using the Call Processing Subsystem

In order to use the Call Processing Subsystem, a mobile station must be powered
on, and connected to the Test Set.

Connecting A Mobile Station

Figure 14, ""Connecting a Mobile Station to the Test Set," on page 115 shows a
typical example of how to connect a mobile station to the Test Set. You may need
a special fixture to access the mobile station’s antenna, audio in, and audio out
signals. These fixtures are available from the mobile station’s manufacturer.

If any audio testing is to be done on the mobile station, the audio input
(microphone input) to the mobile station and the audio output (speaker output)
from the mobile station must be connected to the Test Set. If no audio testing is to
be done only the antenna needs to be connected to the Test Set.
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N (| B

AUDI T
UDIO OU AUDIO IN LO

-%%%%_I

RF IN/OUT

Microphone In . .
Mobile Station

Manufacturer’s
Special Fixture

Antenna

Figure 14 Connecting a Mobile Station to the Test Set

NOTE: Do not connect the antenna of the mobile station to the ANT IN port on the front panel of the
Test Set; this will cause the overpower protection circuitry to trip when the mobile station is
transmitting. Refer to ""ANT IN" on page 508 for further information.
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Mobile Station Audio Out Impedance

If the mobile station’s speaker is disconnected when using the manufacturer’s
special fixture, the user must ensure that the proper load impedance is applied to
the audio output of the mobile station. The special fixtures supplied by the
manufacturer of the mobile station may or may not terminate the audio output in
its proper load impedance. Refer to the manufacturer’s documentation for
information on the termination supplied by the special fixture.

If a load impedance must be supplied, then it can be placed across the AUDIO IN
connector. Refer to "AUDIO IN" on page 509 and chapter 5, "AF Analyzer
Screen,' on page 95, for further information.

600 Ohm Impedance

Some industry standards require the audio out of the mobile station to be
terminated in 600 ohms for testing purposes. The AUDIO IN connector of the
Test Set can be terminated in 600 ohms internally. Refer to ""AUDIO IN'' on page
509 and chapter 5, "AF Analyzer Screen,' on page 95, for further information.
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Generalized Procedures Using the Call Processing Subsystem

For general procedures for using the Call Processing Subsystem, see the following
sections:

""Conditioning the Test Set for Call Processing'' on page 130
""Configure the Test Set" on page 131

"Turn On The Test Set’s Control Channel' on page 132

""Register a Mobile Station' on page 132

""Page a Mobile Station'' on page 133

""Handoff a Mobile Station to a New Voice Channel" on page 135
""Release A Mobile Station' on page 135

""Change the Transmit Power Level of a Mobile Station' on page 136
"Originate a Call from a Mobile Station' on page 137

"Send an Alert Order to a Mobile Station' on page 138
""Changing the Content of a Message Field' on page 190
"Selecting The Message Content Generation Method' on page 187
"To Make an RF Sensitivity Measurement'' on page 196

"To Make an FM Hum and Noise Measurement'' on page 197
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The CALL CONTROL Screen

CALL COMTROL

Fhone Mum: 3509-993-3879

B Active ESH (decit 195-10862995
1 Reaister ESH [hexl: C3IASC193
— Poae SCH: Class III: Disconts: 25 MHz
1 Access
I Connect
Svztem Tvepe|WVoice Channel Aszzianment To Screen
AMPS
Chtrl Chan
3 Chant -
Fur Lul: -
dBwm
Order sI10 SAT: -
More
Figure 15 The CALL CONTROL Screen

The CALL CONTROL screen is the primary Call Processing Subsystem screen. It
contains the most often used call processing configuration and command fields.
Figure 15 on page 118 shows the CALL CONTROL screen for AMPS, TACS, and
JTACS.

The top right-hand portion of the CALL CONTROL screen is used to display the
following information:

* decoded data messages received from the mobile station on the reverse control channel
or the reverse voice channel

* modulation quality measurements made on the mobile station’s RF carrier while on a
voice channel

* raw data message bits, displayed in hexadecimal format, received from the mobile
station on the reverse control channel or reverse voice channel when a decoding error
occurs

The type of information to be displayed is selected using the Display field. Refer
to the Display field description, on page 121 for further information.
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Chapter 6, Call Processing Subsystem
The CALL CONTROL Screen

When lit, the Access annunciator indicates the Test Set is signaling the mobile
station with command information on the forward voice channel. This is a
transitory state.

The Test Set’s speaker is turned off when in the access state. This is done to
eliminate any possible audio feedback which may occur if the mobile station’s
microphone is open.

This field is used to turn on the forward control channel of the Test Set or to force
a return to the active state from any other state (register, page, access, connect). If
the forward control channel of the Test Set is already active, selecting this field
will deactivate and then reactivate the control channel.

When lit, the Active annunciator indicates the control channel of the Test Set is
turned on.

If this annunciator is lit, the base station is transmitting system parameter
overhead messages on the assigned control channel. If the annunciator is not lit,
the base station is not active.

The Test Set may still be outputting a modulated RF carrier but the Test Set’s firmware is not
active and no communication can occur between a mobile station and the Test Set.

The AF Freq field is displayed only when the Display field is set to Meas.

This field displays the audio frequency of the demodulated FM signal being
transmitted by the mobile station. Four dashes (----) indicate that no audio
frequency is present to measure. A numeric value would only be displayed when
the Test Set’s Connected annunciator is lit (connected state).

This field is used to set the output power of the Test Set’s transmitter (that is, the
output power of the Test Set’s RF Generator).
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Called Number:

This field displays the called phone number, in decimal form, received from the
mobile station on the reverse control channel when the mobile station originates a
call. The called Number: field is displayed only when the Display field is set
to Data and a reverse control channel message has been decoded when the mobile
originates a call.

Chan:
Chan: is divided into two fields:

e The left-hand field displays the voice channel number assignment being used by the
Test Set and the mobile station. A numeric value would only be displayed when the Test
Set’s Connected annunciator is lit (connected state). A “-” is displayed if a mobile
station is not actively connected on a voice channel.

* The right-hand field (highlighted field) is used to enter the voice channel number which
will be assigned to the mobile station by the Test Set as either an initial voice channel
assignment or as a handoff voice channel assignment.

Cntl Channel
This field is used to set the control channel number used by the Test Set.

The cntl Channel field is an immediate action field. That is, whenever the
Cntl Channel field is changed, the change is reflected immediately in the
physical configuration of the Test Set (the control channel is immediately de-
activated, reconfigured, and then re-activated to reflect the change) and causes an
immediate change to the current state of the Call Processing Subsystem (the state
is set to Active).

[] Connect

When lit, the Connect annunciator indicates that the mobile station is connected
to the Test Set on a voice channel.
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NOTE: When the CALL CONTROL screen is displayed and the Call Processing Subsystem is in
the connected state (Connect annunciator is lit), the Test Set constantly monitors the
mobile station’s transmitted carrier power. If the power falls below 0.0005 Watts the Test
Set will terminate the call and return to the active state (Active annunciator is lit). The
mobile station’s transmitted carrier power is monitored on all Call Processing Subsystem
screens except the ANALOG MEAS screen.

If the Test Set is in the connected state (Connect annunciator is lit) and a
change is made to the Cnt1l Channel field the connected state will be lost.

Display

This field is used to select the type of mobile station information to be displayed
in the upper right-hand portion of the CALL CONTROL screen:

* Select Data to display information received from the mobile station on the reverse
control channel or reverse voice channel. If the data message(s) received from the
mobile station can be correctly decoded, the decoded message contents are displayed.
If the data messages cannot be correctly decoded, the raw data message bits are
displayed in hexadecimal format. Figure 16 on page 122 shows the layout of the CALL
CONTROL screen when a decoding error has occurred.

The decoded order confirmation message, origination message, and order message are
available from the reverse control channel. The following pieces of information are dis-
played when these messages are properly decoded: phone number, ESN (dec), ESN (hex),
the decoded Station Class Mark (SCM), and the called number. The decoded SCM con-
sists of: the mobile station power class (Class I, II, or III), the transmission type (continu-
ous/discontinuous), and the transmission bandwidth (20 MHz or 25 MHz).

¢ The decoded Order Confirmation Message is available from the reverse voice chan-
nel.
* Select Meas to display modulation quality measurements made on the mobile station’s
RF carrier while on a voice channel.

For system types AMPS, TACS, and JTACS four characteristics of the RF carrier are
measured: TX Freq Error, TX Power, FM Deviation, and AF Frequency. When set to the
Meas display, the AF Analyzer’s settings are 300 Hz HPF, 15 kHz LPF, De-Emphasis
Off, PK+ detector. The Meas information is available only when the Test Set’s Connect
annunciator is lit (connect state). Refer to the individual field descriptions for further
information. Figure 17 on page 122 shows the layout of the CALL CONTROL screen
when Meas is selected.
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CALL COMTROL
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Figure 16 CALL CONTROL Screen with Decoding Error Message Display
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Figure 17 AMPS, TACS, and JTACS CALL CONTROL Screen with Meas Selected
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This field displays the electronic serial number (ESN), in decimal form, received
from the mobile station on the reverse control channel in response to a forward
control channel message. The ESN (dec) : field is displayed only when the
Display field is set to Data and a reverse control channel message containing
this information has been decoded.

This field displays the electronic serial number (ESN), in hexadecimal form,
received from the mobile station on the reverse control channel in response to a
forward control channel message. The ESN (hex) : field is displayed only when
the Display field is set to Data and a reverse control channel message
containing this information has been decoded.

This field displays the measured FM deviation of the RF carrier being transmitted
by the mobile station on the reverse voice channel. Four dashes (----) indicate no
carrier is present to measure. A numeric value would only be displayed when the
Test Set’s Connected annunciator is lit (connected state). The FM Deviation
field is only displayed when the Display field is set to Meas.

NOTE:

When the CALL CONTROL screen is displayed, the Test Set’s instrumentation is configured
for optimal performance of the signaling decoder. It is recommended that FM deviation
measurements be made using either the ANALOG MEAS screen. Using the CALL
CONTROL screen to make FM deviation measurements may result in slightly degraded
results.

Handoff

This field is used to initiate a handoff from the current voice channel assignments
to a new set of voice channel assignments. The voice channel number to hand the
mobile station off to, the initial power level to use on the new voice channel, and
the SAT tone frequency to transpond on the new voice channel are specified using
the Chan:, Pwr Lvl:, and SAT: fields in the Voice Channel Assignment
section of the CALL CONTROL screen.
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MS Id

This field is used to enter the identification number of the mobile station. The

MS 1Id has two fields. The upper field is a one-of-many selection field and is used
to select the format for entering the identification number. The lower field is a
numeric entry field and is used to enter the identification number in the format
selected using the upper field. The contents of the lower field are automatically
updated upon successful completion of a mobile station registration.

There are two formats which can be used to enter the identification number. The
identification number can be entered as either the 10-digit phone number in
decimal (for example, 5095551212) or as the mobile identification number (MIN)
in hexadecimal (for example, AAABBBBBB). The first 3 characters (AAA) in the
field represent MIN2 and the last 6 characters (BBBBBB) represent MIN1.

To enter the identification number, select upper field and select the desired format
(Phone Num or MIN2 MIN1). Then select the lower field and enter the
information in the selected format. If the desired format is already selected then
simply select the lower field and enter the information in the selected format. The
formats are coupled, that is, if the Phone Num format is selected and the 10-digit
phone number is entered, the MIN2 MIN1 information is automatically updated,
and vice versa.

NOTE: The preset values for the MS Id fields are:

e Phone Num=1111111111

e MIN2 MINI1 = 000000400

An all zero MIN number (000000000), which does not represent a valid phone
number, will be converted to the following phone number: 1111117111.
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Order

This field is used to send an order on the forward voice channel to the Mobile
Station. A mobile station must be actively connected on a voice channel to the
Test Set (that is, the Connect annunciator must be lit) before you can send an
order to a mobile station.

The order field is a one-of-many selection field. To send an order to the mobile
station, select the order field. A list of choices is displayed. Select the desired
order from the Choices: menu. The following orders are available:

Change Power to Power Level 0 - 7

* Maintenance (put the mobile station in maintenance mode)
e Alert (alert the mobile station)

Once the selection is made a mobile station control message is sent to the mobile
station. The Access annunciator will light momentarily while the Test Set is
sending the mobile station control message.

Pwr Lvl:
Pwr Lvl: is divided into two fields:

e The left-hand field displays the mobile station’s output power level assigned to the
voice channel being used by the Test Set and the mobile station. A numeric value is
displayed only when a mobile station is actively connected on a voice channel (that is,
the Connect annunciator must be lit). A “-” is displayed if a mobile station is not
actively connected on a voice channel.

* The right-hand field (highlighted field) is used to enter the Voice Mobile Attenuation
Code (VMAC). The VMAC determines the mobile station’s power level to be used on
the voice channel (See Chan: field description, on page 120 for more information
about the voice channel).

Page

This field is used to initiate a page to the mobile station that is connected to the
Test Set. The Test Set must be in the active state (that is, Act ive annunciator
must be lit) and the MS Id information must be entered before you can attempt to
page the mobile station.

125

www.valuetronics.com



Chapter 6, Call Processing Subsystem
The CALL CONTROL Screen

[1 Page

Phone Num:

CAUTION:

NOTE:

Register

[1 Register

Release

When lit, the Page annunciator indicates that the mobile station connected to the
Test Set is currently being paged on the forward control channel.

This field displays the decoded MIN number received from the mobile station on
the reverse control channel in response to a forward control channel message. The
Phone Num: field is displayed only when the Display field is setto Data and a
reverse control channel message containing this information has been decoded.

Do not confuse the Phone Num: field, which is displayed in the upper right-hand portion of
the CALL CONTROL screen, with the Phone Num selection of the MS Id field.

An all zero MIN number (000000000), which does not represent a valid phone number, will
convert to the following phone number: 111111?111.

This field is used to initiate a registration of the mobile station that is connected to
the Test Set. The Test Set must be in the active state (that is, the Active
annunciator must be lit) before you can attempt to register the mobile station.

When lit, the Register annunciator indicates that the mobile station connected
to the Test Set is being commanded to register with the Test Set.

This field is used to terminate an active voice channel connection with the mobile
station. When the Release field is selected, a mobile station control message
with a release order is sent to the mobile station on the forward voice channel. A
mobile station must be actively connected on a voice channel to the Test Set (that
is, the Connect annunciator must be lit) before you can attempt to send a release
order to the mobile station.
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SAT:

SAT: is divided into two fields:

he left-hand field displays the SAT frequency assigned to the voice channel being used by
the Test Set and the mobile station. A numeric value would only be displayed when the
Test Set’s Connected annunciator is lit (connected state). A “-” is displayed if a mobile
station is not actively connected on a voice channel.

The right-hand field (highlighted field) is used to set the SAT Color Code (SCC) to be
used on the designated voice channel (Chan: field description, on page 120 for more
information about the voice channel).

SCM:

This field displays the decoded station class mark information received from the
mobile station on the reverse control channel in response to a forward control
channel message. The scM: field is displayed only when the Display field is set
to Data and a reverse control channel message has been decoded.

SID

This field is used to set the system identification number (SID) of the Test Set.
The s1D field is an immediate action field. If the field is selected and changed, the
signaling message(s) being sent on the forward control channel are immediately
changed. No change occurs to the current state (that is, active, register, page,
access, connect) of the Call Processing Subsystem.
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System Type

This field is used to select the type of cellular system (AMPS, TACS, JTACS)
which will be simulated.

The system Type field is an immediate action field. That is, whenever the
System Type field is changed, the change is reflected immediately in the
physical configuration of the Test Set. The control channel is immediately de-
activated, reconfigured, and then re-activated to reflect the change. This change
causes the Test Set to enter the active state).

NOTE: If the Test Set is in the connected state (Connect annunciator is lit) and a change is made to
the System Type field, the connected state will be lost.

TX Freq Error

This field displays the frequency error (frequency error = assigned carrier
frequency - measured carrier frequency) of the RF carrier being transmitted by the
mobile station. Four dashes (----) indicate that no RF carrier is present to measure.
A numeric value would only be displayed in the connected state (that is, the
Connect annunciator is lit). The TX Freq Error field is displayed only when
the Display field is set to Meas.

TX Power
The TX Power field is displayed only when the Display field is set to Meas.

This field displays the measured RF power of the RF carrier being transmitted by
the mobile station. A non-zero value would only be displayed when the Test Set’s
Connect annunciator is lit).

When the CALL CONTROL screen is displayed and the Test Set is in the
connected state (Connect annunciator is lit), the mobile station’s transmitted
carrier power is constantly monitored. If the power falls below 0.0005 Watts, the
error message RF Power Loss indicates loss of Voice Channel will
be displayed, and the Test Set will terminate the call and return to the active state
(Active annunciator is lit).

* In order to ensure that the Test Set makes the correct decisions regarding the presence
of the mobile stations’s RF carrier, the Test Set’s RF power meter should be zeroed
before using the Call Processing Subsystem. Failure to zero the power meter can result
in erroneous RF power measurements. See ''Conditioning the Test Set for Call
Processing'' on page 130 for information on manually zeroing the RF Power meter.
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Using the CALL CONTROL Screen to Test Call Processing Functions

The CALL CONTROL screen provides multiple functions for testing a mobile
station. The following sections describe how to:

Conditioning the Test Set for Call Processing field description,
on page 130

Configure the Test Set field description, on page 131

Turn On The Test Set’s Control Channel field description, on page 132
Register a Mobile Station field description, on page 132

Page a Mobile Station field description, on page 133

Handoff a Mobile Station to a New Voice Channel field description,
on page 135

Release A Mobile Station field description, on page 135

Change the Transmit Power Level of a Mobile Station field
description, on page 136

Send an Alert Order to a Mobile Station field description, on page
138
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Conditioning the Test Set for Call Processing

Perform the following steps when first entering the Call Processing Subsystem
(that is, the first time the CALL CONTROL screen is selected during a
measurement session).

1. Zero the RF Power Meter.
Select the RF GEN from the To Screen menu.

Set the Amplitude field to off (use the ON/OFF key). This prevent cross-cou-
pling into the power detector while zeroing the power meter.

Select CALL CNTL from the To Screen menu.

Select CALL CNFG from the To Screen menu.

Disconnect any cables from the RF IN/OUT port on the front panel of the Test Set.
Select the TX Pwr Zero field.

Select the RE Gen from the To Screen menu.

Set the Amplitude field to On.

wme s o

There are two reasons for zeroing the RF power meter:

*  When any Call Processing Subsystem screen is displayed (except the ANALOG
MEAS screen) and the Call Processing Subsystem is in the connected state (Con—
nect annunciator is lit), the Test Set constantly monitors the mobile station’s trans-
mitted carrier power. If the power falls below 0.0005 Watts, the error message RF
Power Loss indicates loss of Voice Channel will be displayed
and the Test Set will terminate the call and return to the active state. Zeroing the
power meter cancels any inherent dc offsets that may be present within the power
meter under zero-power conditions. This ensures that the Test Set makes the correct
decisions regarding the presence of the mobile stations’s RF carrier.

* Zeroing the power meter establishes a 0.0000 W reference for measuring the mobile
station’s RF power at the RF IN/OUT port. This ensures the most accurate RF pow-
er measurements of the mobile station’s RF carrier at different power levels.

2. Couple the variable-frequency notch filter to AFGen1.

This step is only required if audio testing is to be done on the mobile station. This step
couples the variable-frequency notch filter to the output frequency of AFGenl (audio
frequency generatorl). The notch filter is used when making SINAD measurements.
AFGenl is used to generate the audio tone for the SINAD measurement. Coupling the
notch filter to the audio source ensures the most accurate measurement.

a. Press and release the blue SHIFT key and then the DUPLEX key to display the
CONFIGURE screen.
b. Position the cursor on the Notch Coupl field and select AFGenl.
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Configure the Test Set

1. Select CALL CNTL from the To Screen menu. The CALL CONTROL screen will
be displayed.

2. Verify that the Test Set configuration information is appropriate for the mobile station
to be tested. Check the following fields:
a. System Type - Select the type of cellular system to be simulated (AMPS, TACS,
JTACS).

If the System Type field was modified in step2. a. the control channel will become
active since modifying this field automatically activates the control channel. Refer to the

System Type field description, on page 128.

b. Cntl Channel - Set the control channel number to be used by the Test Set.

NOTE: If the Cnt1l Channel field was modified in step 2.b. the control channel will become active
since modifying this field automatically activates the control channel. Refer to the Cnt1
Channel field description, on page 120.

c. Amplitude - Set the output power of the Test Set’s transmitter (that is, the output
power of the Test Set’s RF Generator).

d. SID - Enter the system identification number of the Test Set as a decimal number.

e. Chan: (right-hand field) - Enter the voice channel number which will be assigned
to the mobile station by the Test Set as either an initial voice channel assignment or
as a handoff voice channel assignment.

f Pwr Lvl: (right-hand field) - Enter the Voice Mobile Attenuation Code (VMAC).
The VMAC determines the mobile station power level to be used on the voice chan-
nel (See Chan: field description, on page 120 for more information about voice
channel).

g. SAT: (right-hand field) - Enter the SAT frequency to be used on the voice channel
(See Chan: field description, on page 120 for more information about the voice
channel).

3. Select CALL CNFG from the To Screen menu. The CALL CONFIGURATION
screen will be displayed.

4. Verify that the Test Set’s configuration information is appropriate for the mobile station
to be tested. Check the following fields:

a. CMAX - Set the number of access channels in the system. This will determine how
many channels must be scanned by the mobile station when trying to access the Test
Set. The value of this field will affect the time required for the mobile station to con-
nect with the Test Set.
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Turn On The Test Set’s Control Channel

1.

2.

If not already done, condition the Test Set. See ''Conditioning the Test Set for Call
Processing'' on page 130 for further information.

If not already done, configure the Test Set. See ''Configure the Test Set'" on page 131
for further information.

If the CALL CONTROL screen is not displayed, select CALL CNTL from the To
Screen menu. The CALL CONTROL screen will be displayed.

Select the Active field. The Act ive annunciator will light when the control channel
is turned on.

Register a Mobile Station

1.

2.

w

»

Ensure that the Test Set is in the active state. See ""Turn On The Test Set’s Control
Channel" on page 132 for information on how to activate the Test Set.

Connect the mobile station to the Test Set as shown in Figure 14, '"Connecting a Mo-
bile Station to the Test Set,"" on page 115.

Turn on the mobile station.

If the CALL CONTROL screen is not displayed, select CALL CNTL from the To
Screen menu. The CALL CONTROL screen will be displayed.

Position the cursor on the Display field and select Data.

Select the Register field. The Register annunciator will light while the registra-
tion is in process. If the mobile station responds properly on the reverse control channel,
the message RECC Return will flash momentarily in the upper right-hand corner of
the CALL CONTROL screen and the mobile station phone number, ESN and decoded
SCM will be displayed in the upper right-hand portion of the CALL CONTROL screen.
The information in the MS Id field will be updated. The Act ive annunciator will
light when the registration has successfully completed.
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There are two methods that can be used to page a mobile station:

Page a mobile station that has registered with the Test Set.
Page a mobile station that has not registered with the Test Set.

Paging a Mobile Station that has Registered with the Test Set

1.

2.

Ensure that the Test Set is in the active state. See ""Turn On The Test Set’s Control
Channel" on page 132 for information on how to activate the Test Set.

Connect the mobile station to the Test Set as shown in Figure 14, '"Connecting a Mo-
bile Station to the Test Set," on page 115.

Turn on the mobile station.

If the CALL CONTROL screen is not displayed, select CALL CNTL from the To
Screen menu. The CALL CONTROL screen will be displayed.

Position the cursor on the Display field and select Data.

Ensure that the mobile station has registered with the Test Set. See ''Register a Mobile
Station'' on page 132 for information on how to register the mobile station.

Select the Page field. The Page annunciator will light while the Test Set pages the
mobile on the forward control channel. If the mobile station responds properly on the
reverse control channel, the message RECC Return will flash momentarily in the up-
per right-hand corner of the CALL CONTROL screen. The Access annunciator will
then light while the Test Set sends the mobile station an alert order on the assigned
voice channel. The mobile station should ring.

Press the SEND key on the mobile station. The Connect annunciator will light if the
mobile station properly signals the Test Set when the SEND key is pressed. The mobile
station is now connected to the Test Set on the assigned voice channel. The voice chan-
nel assignment section will be updated: that is, any “~"" in the left-hand fields will be
replaced with appropriate information.
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Paging a Mobile Station That Has Not Registered with the Test Set

1.

2.

w

Ensure that the Test Set is in the active state. See ""Turn On The Test Set’s Control
Channel" on page 132 for information on how to activate the Test Set.

Connect the mobile station to the Test Set as shown in Figure 14, '"Connecting a Mo-
bile Station to the Test Set," on page 115.

Turn on the mobile station.

If the CALL CONTROL screen is not displayed, select CALL CNTL under the To
Screen menu. The CALL CONTROL screen will be displayed.

Position the cursor on the Display field and select Data.

Select the lower MS Id field. Enter the mobile station identification number, either the
phone number or the MIN number depending upon what the upperMS Id field is set to.
Select the Page field. The Page annunciator will light while the Test Set pages the
mobile on the forward control channel. If the mobile station responds properly on the
reverse control channel, the message RECC Return will flash momentarily in the up-
per right-hand corner of the CALL CONTROL screen. The Access annunciator will
then light while the Test Set sends the mobile station an alert order on the assigned
voice channel. The mobile station should ring.

Press the SEND key on the mobile station. The Connect annunciator will light if the
mobile station properly signals the Test Set when the SEND key is pressed. The mobile
station is now connected to the Test Set on the assigned voice channel. The Voice
Channel Assignment fields will be updated: that is, any “~" in the left-hand fields
will be replaced with appropriate information.
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Handoff a Mobile Station to a New Voice Channel

1.

A S

Ensure that the Test Set is in the connect state. See ''Page a Mobile Station' on page
133 for information on how to bring a mobile station up on a voice channel.

If the CALL CONTROL screen is not displayed, select CALL CNTL from the To
Screen menu. The CALL CONTROL screen will be displayed.

Position the cursor on the Display field and select Data.

Select the Chan: field. Enter a new, valid voice channel number.

Select the Pwr Lwvl: field. Enter a new, valid mobile station power level.

Select the SAT : field. Enter a new, valid SAT frequency.

Select the Hando £ £ field. The Access annunciator will light while the Test Set sig-
nals the mobile station with the handoff information. If the mobile responds properly,
it will stop transmitting on the current voice channel, switch to the new voice channel,
and transpond the newly assigned SAT frequency. When the Test Set detects this has
happened the Connect annunciator is lit indicating that the handoff was successful.
The Voice Channel Assignment section will be updated; that is, any “—” in the
left-hand fields will be replaced with appropriate information.

Release A Mobile Station

1.

2.

3.

Ensure that the Test Set is in the connected state. See '"Page a Mobile Station' on
page 133 for information on how to bring a mobile station up on a voice channel.

If the CALL CONTROL screen is not displayed, select CALL CNTL from the To
Screen menu. The CALL CONTROL screen will be displayed.

Select the Release field. The Test Set will signal the mobile station with a release or-
der. The mobile station will respond to the release order and cease transmission. The
Test Set will terminate transmission on the forward voice channel, and the Connect
annunciator will turn off. The Test Set will then reconfigure itself for transmission on
the forward control channel, begin to transmit system parameter overhead messages,
and the Active annunciator will light.
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Change the Transmit Power Level of a Mobile Station

1.

Ensure that the Test Set is in the connected state. See ''Page a Mobile Station' on
page 133 for information on how to bring a mobile station up on a voice channel.

If the CALL CONTROL screen is not displayed, select CALL CNTL from the To
Screen menu. The CALL CONTROL screen will be displayed.

Position the cursor on the Display field and select Meas. The upper right-hand por-
tion of the CALL CONTROL screen will display modulation quality measurements of
the mobile station’s RF carrier. The Test Set’s data functions, such as the average
(AVG) function, can be used with any of the measurements. Measurement units can
also be changed as desired.

Select the Order field and select it. A Choices: menu is displayed showing the var-
ious power levels which the mobile station can be set to. Select the desired power level
from the Choices: menu. The Test Set will then signal the mobile station with an or-
der to set its power level. If the mobile responds properly, the measured value in the TX
Pocwer field will change.

Position the cursor on the Display field and select Data.

Select the Order field. Select the desired power level from the Choices: menu. The
Access annunciator will light while the Test Set signals the mobile station with an or-
der to set its power level. If the mobile responds properly, the message REVC Return
will flash momentarily in the upper right-hand corner of the CALL CONTROL screen
and then the decoded order confirmation message received from the mobile station will
be displayed. The left-hand Pwr Lv1l: field will be updated with the new power level
information. The Connect annunciator will light when signaling is complete.
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Mobile Station

Ensure that the Test Set is in the active state. See ""Turn On The Test Set’s Control
Channel" on page 132 for information on how to activate the Test Set.

Connect the mobile station to the Test Set as shown in Figure 14, '"Connecting a Mo-
bile Station to the Test Set,"" on page 115.

Turn on the mobile station.

If the CALL CONTROL screen is not displayed, select CALL CNTL from the To
Screen menu. The CALL CONTROL screen will be displayed.

Position the cursor on the Display field and select Data.

Dial the desired phone number on the mobile station and press the SEND key on the
mobile station’s handset. The mobile station signals the Test Set on the reverse control
channel with an origination message which includes the dialed phone number, the mo-
bile station’s MIN number and the mobile station’s ESN. If the mobile station transmit-
ted properly on the reverse control channel, the message RECC Return will flash
momentarily in the upper right-hand corner of the CALL CONTROL screen and then
the mobile station phone number, ESN, decoded SCM, and the called phone number
will be displayed. The Test Set will then reconfigure itself to the voice channel assign-
ments set up in the Voice Channel Assignment section of the CALL CON-
TROL screen. The Access annunciator will then light while the Test Set signals the
mobile station on the assigned voice channel. The Connect annunciator will light if
the mobile station properly signals the Test Set on the reverse voice channel. The mo-
bile station is now connected to the Test Set on the assigned voice channel. The left-
hand fields will be replaced with appropriate information.
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Send an Alert Order to a Mobile Station

1. Ensure that the Test Set is in the connected state. See ''Page a Mobile Station' on
page 133 for information on how to bring a mobile station up on a voice channel.

2. If the CALL CONTROL screen is not displayed, select CALL CNTL under the To
Screen menu. The CALL CONTROL screen will be displayed.

3. Select the Order field. A Choices: menu is displayed showing the various orders
which can be sent to the mobile station. Select the Mainten order from the list of
choices. The Test Set will then go into the Access state and signal the mobile station
with a maintenance order. If the mobile station is responding properly it will go into its
maintenance state as defined by the applicable cellular system standard. The left-hand
fields in the Voice Channel Assignment section will display a ‘-’ while the Test
Set is in the access state.

4. Select the Order field. A Choices: menu is displayed showing the various orders
which can be sent to the mobile station. Position the cursor next to the Alert order and
select it. The Test Set will then signal the mobile station with an alert order. If the mo-
bile station is responding properly it will alert (that is, it will ring). Press the SEND key
on the mobile station to respond to the alert order. The mobile station should exit the
maintenance state. The Test Set, upon detecting that the mobile station has exited the
maintenance state, will return to the Connect state and the left-hand subfields in the
Voice Channel Assignment section will be updated with the current voice chan-
nel assignment information.

NOTE: Applicable cellular system standards may specify a time-out period for the maintenance state.
If an Alert order is not received during this time-out period the mobile station may take some
action as defined by the standard. One such action might be to terminate the voice channel
connection. Refer to the applicable cellular system standard for specific information

138

www.valuetronics.com



Chapter 6, Call Processing Subsystem
CALL DATA Screen

CALL DATA Screen
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Figure 18 The CALL DATA Screen

This screen displays the decoded reverse control channel and reverse voice
channel signaling messages received by the Test Set from the mobile station. Six
different decoded messages can be viewed on this screen. The message to be
viewed is selected using the Display Word field.
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The messages which can be viewed are:

* Reverse Control Channel Messages for Paging, Origination, Orders, and Order Confir-
mation.

RECCW A - Word A - Abbreviated Address Word

RECCW B - Word B - Extended Address Word

RECCW C - Word C - Serial Number Word

RECCW D - Word D - First Word of the Called-Address

RECCW E - Word E - Second Word of the Called-Address
* Reverse Voice Channel Messages for Order Confirmation.

RVCOrdCon - Reverse Voice Channel Order Confirmation Message

The field descriptions for each of the decoded messages are given in the ""CALL
DATA Screen Message Field Descriptions' on page 144.

When the CALL DATA screen is displayed and the Call Processing Subsystem is
in the connected state, the Test Set constantly monitors the mobile station’s
transmitted carrier power. If the power falls below 0.0005Watts, the error
message RF Power Loss indicates loss of Voice Channel will be
displayed and the Test Set will terminate the call and return to the active state.

NOTE: In order to ensure that the Test Set makes the correct decisions regarding the presence of the
mobile stations’s RF carrier, the Test Set’s RF power meter should be zeroed before using the
Call Processing Subsystem. Failure to zero the power meter can result in erroneous RF power
measurements. See ''Conditioning the Test Set for Call Processing'" on page 130 for
information on zeroing the RF Power meter manually.
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When lit, the Access annunciator indicates the Test Set is signaling the mobile
station with command information on the forward voice channel. This is a
transitory state.

The Test Set’s speaker is turned off when in the access state. This is done to
eliminate any possible audio feedback which may occur if the mobile station’s
microphone is open.

This field is used to turn on the forward control channel of the Test Set or to force
areturn to the active state from any other state (register, page, access, connect). If
the forward control channel of the Test Set is already active, selecting this field
will deactivate and then reactivate the control channel.

When lit, the Active annunciator indicates that the control channel of the Test
Set is turned on. If this annunciator is lit, the base station is transmitting system
parameter overhead messages on the assigned control channel. If the annunciator
is not lit the base station is not active.

The Test Set may still be outputting a modulated RF carrier but the Test Set’s firmware is not
active and no communication can occur between a mobile station and the Test Set.

When lit, the Connect annunciator indicates the mobile station is connected to
the Test Set on a voice channel.
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Display Word

Handoff

Order

NOTE:

Page

[1 Page

This field is used to select the desired reverse control channel or reverse voice
channel message to be viewed.

This field is used to send an order on the forward voice channel to the mobile
station. The orders available are:

* Change Power to Power Level O - 7
Maintenance (puts the mobile station in maintenance mode)

e Alert (alerts the mobile station)

The order field is a one-of-many selection field. To send an order to the mobile
station select the order field. A list of choices is displayed. Select the desired
order from the Choices: menu. Once the selection is made, a mobile station
control message is sent to the mobile station. The Access annunciator will light
momentarily while the Test Set is sending the mobile station control message.

A mobile station must be actively connected on a voice channel to the Test Set (that
is, the Connect annunciator must be lit) before you can attempt to send an order to a
mobile station.

This field is used to initiate a page to the mobile station connected to the Test Set.
The Test Set must be in the active state (that is, the Act ive annunciator must be
lit) and the MS Id information field on the CALL CONTROL screen must be
correct before you can attempt to page a mobile station.

When lit, the Page annunciator indicates that the mobile station connected to the
Test Set is currently being paged on the forward control channel.
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Register

This field is used to initiate a registration of the mobile station connected to the
Test Set. The Test Set must be in the active state (that is, the Act ive annunciator
lit) before you can attempt to register a mobile station.

[1 Register

When lit, the Register annunciator indicates that the mobile station connected
to the Test Set is being commanded to register with the base station.

Release

This field is used to terminate an active voice channel connection to the mobile
station. When the Release field is selected, a mobile station control message
with a release order is sent to the mobile station on the forward voice channel. A
mobile station must be actively connected on a voice channel to the Test Set (that
is, the Connect annunciator must be lit) before you can attempt to send a release
order to the mobile station.
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CALL DATA Screen Message Field Descriptions

This section describes the individual data fields contained in each of the decoded
reverse control channel and reverse voice channel messages.

RECCW A Message Fields

Dizplav Word

Word A
F HAWC T S E REVD SCH
1 o111 1 1 1 u] 1010
MIM1 Faritw
1101100110001 01010101100 oio111i00111

Figure 19 RECCW A Message Fields
F

This field displays the first word indication received from the mobile station.

* A ‘I’ indicates that this is the first word.

* A ‘0’ is displayed for all subsequent words.
NAWC

This field displays the number of additional words coming from the mobile

station.
T

This field displays the message type received from the mobile station.

e Setto ‘1’ to identify the message as an origination or an order.

* Setto ‘0’ to identify the message as an order response or page response.
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This field displays whether the serial number word is received from the mobile
station.

e Setto ‘1’ if the serial number word is sent.
e Setto ‘0’ if the serial number word is not sent.

This field displays the extended address word received from the mobile.

e Setto ‘1’ if the extended address word is sent.
e Setto ‘0’ if the extended address word is not sent.

This field is reserved for future use.

This field displays the mobile station’s received station class mark.

This field displays the first part of the mobile identification number received from
the mobile station.

This field displays the parity of the transmitted data.
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RECCW B Message Fields

Dizsplawy MWord
Word B
F MAWC Local QRO Order LT
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Figure 20 RECCW B Message Fields
F

This field displays the first word indication received from the mobile station.

* A ‘I’ indicates that this is the first word.

* A ‘0’ is displayed for all subsequent words.
NAWC

This field displays the number of additional words coming from the mobile.
LOCAL

This field displays the local control field. This field is specific to each system. The

ORDER field must be set to local control for this field to be interpreted by the Test

Set.
ORDQ

This field displays the received order qualifier. The field qualifies the order

confirmation to a specific action.
ORDER

This field displays the order field and identifies the order type received by the

Test Set.
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LT
This field displays the last-try code field.
RSVD
Reserved for future use.
MIN2
This field displays the second part of the mobile identification number received by
the Test Set.
Parity

This field displays the parity of the received data.
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RECCW C Message Fields

Figure 21

F

NAWC

Serial

Parity

Word C
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RECCW C Message Fields

This field displays the first word indication received from the mobile station.

* A ‘1’ indicates that this is the first word.
* A ‘0’ is displayed for all subsequent words.

This field displays the number of additional words coming from the mobile.

This field displays the serial number of the mobile station.

This field displays the parity of the received data.
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RECCW D Message Fields
Dizplay HWord
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o101 oiono o111 1000 oiioii1i100001
Figure 22 RECCW D Message Fields
F
This field displays the first word indication received from the mobile station.
e A ‘1’ indicates that this is the first word.
* A ‘0’ is displayed for all subsequent words.
NAWC

This field displays the number of additional words coming from the mobile.

Dig 1 through Dig 8

These fields display digits 1 through 8 of the phone number dialed on the mobile
station.

Parity
This field displays the parity of the received data.
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RECCW E Message Fields
Mord E
F MAMC ODia 9 bDia 10 ODi=a 11 bDia 12
] o111 1001 1010 oooo oooo
Oia 13 ODia 14 Oia 15 ODia 16 Farity
oooao aoono ooon oooo oloaooioooion
Figure 23 RECCW E Message Fields
F
This field displays the first word indication received from the mobile station.
* A ‘1’ indicates that this is the first word.
* A ‘0’ is displayed for all subsequent words.
NAWC

This field displays the number of additional words coming from the mobile.

Dig 9 through Dig 16

These fields display digits 9 through 16 of the phone number dialed on the mobile
station.

Parity
This field displays the parity of the received data.
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RVCOrdCon Message Fields

Dizplay HWord
RYCOrdCaon Order Confirmation Messoae
F HAWC T Local OrRDQ Order
1 oo 1 ooooo ool 01011
rR5VO Porit:y
ooooooooooooo00000n ogoioioooiolo
Figure 24 RVCOrdCon Message Fields
F
This field displays the first word indication received from the mobile station.
* A ‘I’ indicates that this is the first word.
* A ‘0’ is displayed for all subsequent words.
NAWC
This field displays the number of additional words coming from the mobile.
T
This field displays the message type received from the mobile station.
e Setto ‘1’ to identify the message as an origination or an order.
* Setto ‘0’ to identify the message as an order response or page response.
Local

This field displays the local control field. This field is specific to each system. The
ORDER field must be set to local control for this field to be interpreted by the Test
Set.
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ORDQ
This field displays the received order qualifier. The field qualifies the order
confirmation to a specific action.

Order
This field displays the order field and identifies the order type received by the
Test Set.

RSVD
Reserved for future use.

Parity
This field displays the parity of the received data.
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Using the CALL DATA Screen

To View the Decoded Reverse Channel Words from a Mobile Station Registration

1.

2.

9.

10.

If not already done, condition the Test Set. See ''Conditioning the Test Set for Call
Processing'' on page 130 for further information.

If not already done, ensure that the Test Set is properly configured. See ''Configure the
Test Set" on page 131 for further information.

Connect the mobile station to the Test Set as shown in Figure 14, ''Connecting a Mo-
bile Station to the Test Set,"" on page 115.

Turn on the mobile station.

If the CALL DATA screen is not displayed, select CALL DATA from the To Screen
menu. The CALL DATA screen will be displayed.

Select the Active field. The Act ive annunciator will light when the control channel
is turned on.

Select the Register field. The Register annunciator will light while the registra-
tion is in process. If the mobile station responds properly on the reverse control channel,
the message RECC Return will flash momentarily in the upper right-hand corner of
the CALL CONTROL screen. The Active annunciator will light when the registra-
tion has successfully completed.

Select the Display Word field. A list of reverse channel words which can be dis-
played will appear in a Choices: menu. Select the desired word from the list of
choices. The decoded contents for each of the fields in the selected word will be dis-
played in the lower portion of the display.

If a word is chosen which was not part of the decoded reverse channel message stream,
all the fields will be blank when it is displayed.

See "CALL DATA Screen Message Field Descriptions' on page 144 for a descrip-
tion of each of the available reverse channel words.

Step 7. and Step 8. in the above procedure can be reversed, that is, the desired
word can be selected first, then the mobile station can be registered. If the
registration is successful, the contents of each display word contained in the
reverse control channel’s message stream will be updated when the decoding is
complete.

The registration does not have to happen while you are viewing the CALL DATA screen.
When the CALL DATA screen is viewed, the contents of the display words will be the
decoded data from the last successful call processing function (registration, origination,
page, release, order).
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To View the Decoded Reverse Channel Words from a Mobile Station Page

There are two methods that can be used to view the decoded RVCC words from a
mobile station page:

View the decoded RVCC words from a page for a mobile station that has registered
with the Test Set

View the decoded RVCC words from a page for a mobile station that has not registered
with the Test Set

Viewing the Decoded Reverse Channel Words from a Page to a Mobile Station that
has Registered with the Test Set

1.

2.

10.

If not already done, condition the Test Set. See '"'Conditioning the Test Set for Call
Processing' on page 130 for further information.

If not already done, ensure that the Test Set is properly configured. See ''Configure the
Test Set" on page 131 for further information.

Connect the mobile station to the Test Set as shown in Figure 14, '"Connecting a Mo-
bile Station to the Test Set,"" on page 115.

Turn on the mobile station.

If the CALL DATA screen is not displayed, select CALL DATA under the To Screen
menu. The CALL DATA screen will be displayed.

Select the Active field. The Act ive annunciator will light when the control channel
is turned on.

Ensure that the mobile station has registered with the Test Set. See '"'Register a Mobile
Station" on page 132 for information on how to register the mobile station.

Select the Page field. The Page annunciator will light while the Test Set pages the
mobile on the forward control channel. If the mobile station responds properly on the
reverse control channel, the message RECC Return will flash momentarily in the up-
per right-hand corner of the CALL CONTROL screen. The Access annunciator will
then light while the Test Set sends the mobile station an alert order on the assigned
voice channel. The mobile station should ring.

Press the SEND key on the mobile station. The Connect annunciator will light if the
mobile station properly signals the Test Set when the SEND key is pressed. The mobile
station is now connected to the Test Set on the assigned voice channel.

Select the Display Word field. A list of reverse channel words appears in a Choic—-
es: menu. Select the desired word from the list of choices. The decoded contents for
each of the fields in the selected word will be displayed in the lower portion of the dis-

play.

NOTE: If a word is chosen which was not part of the decoded reverse channel’s message stream, all
the fields will be blank when it is displayed.

See "CALL DATA Screen Message Field Descriptions'' on page 144 for a descrip-
tion of each of the available reverse channel words.
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Step 8. and Step 10. in the above procedure can be reversed, that is, the desired
word can be selected first, then the mobile station can be paged. If the page is
successful, the contents of each display word contained in the reverse control
channel’s message stream will be updated when the decoding is complete.

The page does not have to happen while you are viewing the CALL DATA
screen. When the CALL DATA screen is viewed, the contents of the display
words will be the decoded data from the last successful call processing function
(registration, origination, page, release, order).

Viewing the Decoded Reverse Channel Words from a Page to a Mobile Station That
Has Not Registered with the Test Set

1.

2.

10.

11.

If not already done, condition the Test Set. See ''Conditioning the Test Set for Call
Processing'' on page 130 for further information.

If not already done, configure the Test Set See '"Configure the Test Set' on page 131
for further information.

Connect the mobile station to the Test Set as shown in Figure 14, '"Connecting a Mo-
bile Station to the Test Set,"" on page 115.

Turn on the mobile station.

If the CALL CONTROL screen is not displayed, select CALL CNTL under the To
Screen menu. The CALL CONTROL screen will be displayed.

Select the lower MS Id field. Enter the mobile station identification number, either the
phone number or the MIN number depending upon what the upperMS Id field is set to.
Select CALL DATA from the To Screen menu. The CALL DATA screen will be
displayed.

Select the Act ive field. The Act ive annunciator will light when the control channel
is turned on.

Select the Page field. The Page annunciator will light while the Test Set pages the
mobile on the forward control channel. If the mobile station responds properly on the
reverse control channel, the message RECC Return will flash momentarily in the up-
per right-hand corner of the CALL CONTROL screen. The Access annunciator will
then light while the Test Set sends the mobile station an alert order on the assigned
voice channel. The mobile station should ring.

Press the SEND key on the mobile station. The Connect annunciator will light if the
mobile station properly signals the Test Set when the SEND key is pressed. The mobile
station is now connected to the Test Set on the assigned voice channel.

Select the Display Word field. A list of reverse channel words which can be dis-
played will appear in a Choices: menu. Select the desired word from the list of
choices. The decoded contents for each of the fields in the selected word will be dis-
played in the lower portion of the display.
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NOTE: If a word is chosen which was not part of the decoded reverse channel’s message stream, all
the fields will be blank when it is displayed.

See "CALL DATA Screen Message Field Descriptions'' on page 144 for a descrip-
tion of each of the available reverse channel words.

Step 9. and step 11. in the above procedure can be reversed, that is - the desired
word can be selected first, then the mobile station can be paged. If the page is
successful, the contents of each display word contained in the reverse control
channel’s message stream will be updated when the decoding is complete.

The page does not have to happen while you are viewing the CALL DATA
screen. When the CALL DATA screen is viewed, the contents of the display
words will be the decoded data from the last successful call processing function
(registration, origination, page, release, order).

To View the Decoded Reverse Channel Words From a Mobile Station Handoff

1.

2.

10.

11.

If not already done, condition the Test Set. See ''Conditioning the Test Set for Call
Processing'' on page 130 for further information.

If not already done, configure the Test Set. See ''Configure the Test Set'' on page 131
for further information.

Connect the mobile station to the Test Set as shown in Figure 14, '"Connecting a Mo-
bile Station to the Test Set,"" on page 115.

Turn on the mobile station.

Ensure that the Test Set is in the Connect state. See '""Page a Mobile Station'' on
page 133 for information on how to bring a mobile station up on a voice channel.

If the CALL CONTROL screen is not displayed, Select CALL CNTL from the To
Screen menu. The CALL CONTROL screen will be displayed.

Select the Chan: field and enter a new, valid voice channel number from the choices
provided.

Select the Pwr Lwvl: field and enter a new, valid mobile station power level.

Select the SAT : field and enter a new, valid SAT frequency.

Select CALL DATA from the To Screen menu. The CALL DATA screen will be
displayed.

Select the Hando £ £ field. The Access annunciator will light while the Test Set sig-
nals the mobile station with the handoff information. If the mobile responds properly,
it will stop transmitting on the current voice channel, switch to the new voice channel
assignment, and transpond the new SAT frequency assignment. When the Test Set de-
tects this has happened, the Connect annunciator lights indicating the handoff was
successful.
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12. Select the Display Word field. A list of reverse channel words which can be dis-
played will appear in a Choices: menu. Select the desired word from the list of
choices. The decoded contents for each of the fields in the selected word will be dis-
played in the lower portion of the display.

13. If a word is chosen which was not part of the decoded reverse channel’s message
stream, all the fields will be blank when it is displayed.

See ""CALL DATA Screen Message Field Descriptions' on page 144 for a
description of each of the available reverse channel words.

Step 11. and step 12. in the above procedure can be reversed, that is - the desired
word can be selected first, then the mobile station can be handed off. If the
handoff is successful, the contents of each display word contained in the reverse
control channel’s message stream will be updated when the decoding is complete.

The handoff does not have to happen while you are viewing the CALL DATA
screen. When the CALL DATA screen is viewed, the contents of the display
words will contain the decoded data from the last successful call processing
function (registration, origination, page, release, order).
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To View the Decoded Reverse Channel Words from a Mobile Station Release

1.

2.

9.

10.

If not already done, condition the Test Set. See ''Conditioning the Test Set for Call
Processing'' on page 130 for further information.

If not already done, configure the Test Set. See ''Configure the Test Set'" on page 131
for further information.

Connect the mobile station to the Test Set as shown in Figure 14, '"Connecting a Mo-
bile Station to the Test Set," on page 115.

Turn on the mobile station.

Ensure that the Test Set is in the Connect state. See '""Page a Mobile Station'' on
page 133 for information on how to bring a mobile station up on a voice channel.
Select CALL DATA under the To Screen menu. The CALL DATA screen will be
displayed.

Select the Release field. The Test Set will signal the mobile station with a release or-
der. The mobile station will respond to the release order and cease transmission. The
Test Set will terminate transmission on the forward voice channel and the Connect
annunciator will turn off. The Test Set will then reconfigure itself for transmission on
the forward control channel, begin to transmit system parameter overhead messages
and the Active annunciator will light.

Select the Display Word field. A list of reverse channel words which can be dis-
played will appear in a Choices: menu. Select the desired word from the list of choices.
The decoded contents for each of the fields in the selected word will be displayed in the
lower portion of the display.

If a word is chosen which was not part of the decoded reverse channel’s message
stream, all the fields will be blank when it is displayed.

See "CALL DATA Screen Message Field Descriptions' on page 144 for a descrip-
tion of each of the available reverse channel words.

Step 7. and step 8. in the above procedure can be reversed, that is, the desired
word can be selected first, then the mobile station can be released. If the release is
successful, the contents of each display word contained in the reverse control
channel’s message stream will be updated when the decoding is complete.

The release does not have to happen while you are viewing the CALL DATA
screen. When the CALL DATA screen is viewed, the contents of the display
words will contain the decoded data from the last successful call processing
function (registration, origination, page, release, order).
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To View the Decoded Reverse Channel Words from an Order to Change the Transmit Power
Level of a Mobile Station

1.

2.

9.

10.

If not already done, condition the Test Set. See ''Conditioning the Test Set for Call
Processing'' on page 130 for further information.

If not already done, configure the Test Set. See ''Configure the Test Set'' on page 131
for further information.

Connect the mobile station to the Test Set as shown in Figure 14, ''Connecting a Mo-
bile Station to the Test Set,"" on page 115.

Turn on the mobile station.

Ensure that the Test Set is in the Connect state. See '""Page a Mobile Station'' on
page 133 for information on how to bring a mobile station up on a voice channel.

If the CALL DATA screen is not displayed, select CALL DATA under the To Screen
menu. The CALL DATA screen will be displayed.

Select the Order field and select it. A Choices: menu is displayed showing the var-
ious power levels which the mobile station can be set to. Select the desired power level.
The Access annunciator will light while the Test Set signals the mobile station with
an order to set its power level. If the mobile responds properly, the message REVC Re-
turn will flash momentarily in the upper right-hand corner of the CALL CONTROL
screen. The Connect annunciator will light when signaling is complete.

Select the Display Word field. A list of reverse channel words which can be dis-
played will be presented. Position the cursor on the desired word and select it. The de-
coded contents for each of the fields in the selected word will be displayed in the lower
portion of the display.

If a word is chosen which was not part of the decoded reverse channel’s message
stream, all the fields will be blank when it is displayed.

See "CALL DATA Screen Message Field Descriptions' on page 144 for a descrip-
tion of each of the available reverse channel words.

Step 7. and Step 8. in the above procedure can be reversed, that is, the desired
word can be selected first, then the mobile station can be sent an order to change
transmit power level. If the order is successful, the contents of each display word
contained in the reverse control channel’s message stream will be updated when
the decoding is complete.

The ordered to change transmit power does not have to happen while you are
viewing the CALL CONTROL screen. When the CALL DATA screen is viewed,
the contents of the display words will be the decoded data from the last successful
call processing function (registration, origination, page, release, order).
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To View The Reverse Channel Words From a Mobile Station Origination

1.

2.

If not already done, condition the Test Set. See ''Conditioning the Test Set for Call
Processing'' on page 130 for further information.

If not already done, configure the Test Set. See ''Configure the Test Set'" on page 131
for further information.

Connect the mobile station to the Test Set as shown in Figure 14, '"Connecting a Mo-
bile Station to the Test Set," on page 115.

Turn on the mobile station.

Ensure that the Test Set is in the Connect state. See '""Page a Mobile Station'' on
page 133 for information on how to bring a mobile station up on a voice channel.
Select the Active field. The Act ive annunciator will light when the control channel
is turned on.

Dial the desired phone number on the mobile station and press the SEND key on the
mobile station’s handset. The mobile station signals the Test Set on the reverse control
channel with an origination message which includes the dialed phone number, the mo-
bile station’s MIN number and the mobile station’s ESN. If the mobile station transmit-
ted properly on the reverse control channel, the message RECC Return will flash
momentarily in the upper right-hand corner of the CALL CONTROL screen. The Test
Set will then reconfigure itself to the voice channel assignments set up in the Voice
Channel Assignment section of the CALL CONTROL screen. The Access an-
nunciator will then light while the Test Set signals the mobile station on the assigned
voice channel. The Connect annunciator will light if the mobile station properly sig-
nals the Test Set on the reverse voice channel. The mobile station is now connected to
the Test Set on the assigned voice channel.

Select the Display Word field. A list of reverse channel words which can be dis-
played will be presented. Position the cursor on the desired word and select it. The de-
coded contents for each of the fields in the selected word will be displayed in the lower
portion of the display.

NOTE: If a word is chosen which was not part of the decoded reverse channel’s message stream, all
the fields will be blank when it is displayed.

See "CALL DATA Screen Message Field Descriptions'' on page 144 for a descrip-
tion of each of the available reverse channel words.

Step 7. and Step 8. in the above procedure can be reversed, that is, the desired
word can be selected first, then a mobile station origination can performed. If the
origination is successful, the contents of each display word contained in the
reverse control channel’s message stream will be updated when the decoding is
complete.

The origination does not have to happen while you are viewing the CALL DATA
screen.When the CALL DATA screen is viewed, the contents of the display
words will contain the decoded data from the last successful call processing
function (registration, origination, page, release, order).
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CALL BIT Screen

CALL BIT
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Figure 25 The CALL BIT Screen

The CALL BIT screen is designed to give an advanced user the capability to
modify the contents of the forward control channel and forward voice channel
signaling messages that are used in all processing messaging protocol. A
messaging protocol is defined as the sequence of messages sent from the Test Set
to the mobile station to perform a desired action, such as registering a mobile
station. Modifying the contents of one or more messages may be required for
testing the robustness of a mobile station’s call processing algorithms or for new
product development.

Using the CALL BIT screen requires expert knowledge of the call processing
messaging protocols used in the system selected in the System Type field on the
CALL CONTROL screen.
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The CALL BIT screen should not be used to change any parameter that can be set
on any other Call Processing Subsystem screen. The contents of the applicable
fields on the CALL CONTROL screen and the CALL CONFIGURE screen are
not updated to reflect any changes made while using the CALL BIT screen. There
is no coupling between the CALL BIT screen and the Test Set.

For example: changing the value of the SAT color code field (SCC) in the forward
control channel mobile station control message (MS IntVCh) does not change the
setting of the SAT: field on the CALL CONTROL screen.

When using the CALL BIT screen the user is responsible for setting the contents
of all messages used in a messaging protocol. When using the CALL BIT screen,
the Call Processing Subsystem sends the correct messages at the correct times as
defined in the applicable industry standard. Message content is the responsibility
of the user.

When the CALL BIT screen is displayed and the Call Processing Subsystem is in
the connected state, the Test Set constantly monitors the station’s transmitted
carrier power. If the Power falls below 0.0005 Watts, the error message RF
Power Loss indicates loss of Voice Channel will be displayed and the
Test Set will terminate the call and return to the active state.

NOTE: In order to ensure that the Test Set makes the correct decisions regarding the presence of the
mobile stations’s RF carrier, the Test Set’s RF power meter should be zeroed before using the
Call Processing Subsystem. Failure to zero the power meter can result in erroneous RF power
measurements. See ''Conditioning the Test Set for Call Processing'" on page 130 for
information on manually zeroing the RF Power meter.

The field descriptions for each of the messages are given in the "CALL BIT
Screen Message Field Descriptions' on page 167.
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Message Contents that can be Modified Using the CALL BIT screen

The contents of eleven different messages can be modified from this screen. The
message to be modified is selected using the Set Message field. The eleven
messages whose contents can be modified are:

* Forward Control Channel Messages for Paging, Origination, Order Confirmation, and
Orders.

* SPC WORDI1 - System Parameter Overhead Message Word 1

* SPC WORD2 - System Parameter Overhead Message Word 2

* ACCESS - Access Type Parameters Global Action Message

* REG INC - Registration Increment Global Action Message

* REG ID - Registration ID Message

* C-FILMESS - Control-Filler Message

e MS WORDL1 - FCC mobile station control message Word 1- Abbreviated Address
Word

e MS IntVCh - FCC mobile station control message Word 2- Extended Address-
Word - Voice Channel Assignment

* MSMessOrd - FCC mobile station control message Word 2- Extended Address
Word - Order

e FVC V Mes - FVC Mobile Station Control Voice Channel Assignment Message

e FVC O Mes - FVC Mobile Station Control Order Message

[1 Access

When lit, the Access annunciator indicates that the Test Set is signaling the
mobile station with command information on the forward voice channel. This is a
transitory state.

The Test Set’s speaker is turned off when in the access state. This is done to
eliminate any possible audio feedback which may occur if the mobile station’s
microphone is open.

Active

This field is used to turn on the forward control channel of the Test Set or to force
a return to the active state from any other state (register, page, access, connect). If
the forward control channel of the Test Set is already active, selecting this field
will deactivate and then reactivate the control channel.
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[1 Active

When lit, the Active annunciator indicates that the control channel of the Test

Set is turned on. If this annunciator is lit the base station is transmitting system

parameter overhead messages on the assigned control channel. If the annunciator

is not lit the base station is not active (note that the Test Set may still be outputting

a modulated RF carrier but the Test Set’s firmware is not active and no

communication can occur between a mobile station and the Test Set).

[] Connect
When lit, the Connect annunciator indicates that the mobile station is connected
to the Test Set on a voice channel.

Data Spec

This field is used to determine how the contents of the signaling messages are

built.

* Std -Use the signaling formats defined in the applicable industry standard to build the
forward control channel and forward voice channel signaling messages. Use the
contents of the applicable fields on the CALL CONTROL screen and the CALL
CONFIGURE screen to obtain information necessary to build the messages. Whenever
a signaling message is used, update the contents of all fields in that message on the
CALL BIT screen.

* Bits -Use the bit patterns as set on the CALL BIT screen to build all forward control
channel and forward voice channel signaling messages. For any call processing
function (that is, setting the message stream on the active control channel, registering
the mobile station, paging the mobile station, handing off the mobile station or releasing
the mobile station) the user is responsible for setting the contents of all signaling
messages used in that function. The Call Processing Subsystem uses the messaging
protocol as defined in the applicable industry standard.
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NOTE: The contents of the applicable fields on the CALL CONTROL screen and the CALL
CONFIGURE screen are not updated to reflect any changes made while in the Bits mode.
There is no coupling between the Bits mode and the Test Set. For example: if a mobile station
was actively connected to the Test Set on a voice channel and the user changed the CHAN field
on the forward voice channel mobile station control message (FVC V Mes) and sent that
message to the mobile station, the mobile station would change its voice channel assignment.
However, the Test Set will stay on the voice channel assignment specified in the Chan: field
on the CALL CONTROL screen. This situation will result in a dropped call. The Bits mode
should not be used to change any parameter that can be set on any other Call Processing
Subsystem screen.

Handoff

This field is used to initiate a handoff from the current voice channel assignments
to a new set of voice channel assignments. The voice channel number to hand the
mobile station off to, the initial power level to use on the new voice channel, and
the SAT tone frequency to transpond on the new voice channel are specified using
the Chan:, Pwr Lvl:, and SAT: fields in the Voice Channel Assignment
section of the CALL CONTROL screen.

Order

This field is used to send an order type mobile station control message on the
forward voice channel to the mobile station. The orders available are:

* Change Power to Power Level O - 7
* Maintenance (put the mobile station in maintenance mode)
e Alert (alert the mobile station)

The order field is a one-of-many selection field. To send an order to the mobile
station select the order field. A list of choices is displayed. Select the desired
order from the Choices: menu. Once the selection is made, a Mobile Station
Control Message is sent to the mobile station. The Access annunciator will light
momentarily while the Test Set is sending the mobile station control message.
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NOTE:

Page

[1 Page

Register

[1 Register

Release

Set Message

A mobile station must be actively connected on a voice channel to the Test Set (that
is, the Connect annunciator lit) before you can attempt to send an order to a mobile
station.

This field is used to initiate a page to the mobile station connected to the Test Set.
The Test Set must be in the active state (that is, Act ive annunciator must be lit)
and the MS Id information field on the CALL CONTROL screen must be correct
before you can attempt to page a mobile station.

When lit, the Page annunciator indicates that the mobile station connected to the
Test Set is currently being paged on the forward control channel.

This field is used to initiate a registration of the mobile station connected to the
Test Set. The Test Set must be in the active state (that is, the Act ive annunciator
must be lit) before you can attempt to register a mobile station.

When lit, the Register annunciator indicates that the mobile station connected
to the Test Set is being commanded to register with the base station.

This field is used to terminate an active voice channel connection to the mobile
station. When the Release field is selected, a mobile station control message
with a release order is sent to the mobile station on the forward voice channel. A
mobile station must be actively connected on a voice channel to the Test Set (that
is, the Connect annunciator must be lit) before you can attempt to send a release
order to the mobile station.

This field is used to select the desired forward control channel or forward voice
channel message to be modified.
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CALL BIT Screen Message Field Descriptions

This section describes the individual data fields contained in each of the forward
control channel and forward voice channel messages.

SPC WORD1 Message Fields

Set Meszsoae
SPC WORDI Sv¥stem Paoraometer Owverheod Messoae
Mord 1
TITZ occ SID1 RSYDO
010 gooQoooii1a01d i00
HAWC OHD Farity
(001 0| 110 101001101010

Figure 26 SPC WORD1 Message Fields
T1T2
This field identifies the received message as an order confirmation, an order, or a
called address message.
DCC
This field sets the digital color code.
SID1
First part of the system identification field. The field contains the decimal
equivalent of the 14 most significant bits of the system identification number.
RSVD

Reserved for future use.
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NAWC
This field displays the number of additional words coming.
OHD
This field displays the overhead message type.
* A ‘100’ indicates a global action message.
* A ‘110’ indicates that this is the first word of the system overhead parameter message.
e A ‘111’ indicates this is the second word of the system parameter overhead message.
Parity
Parity field. The contents of the Parity field cannot be set by the user. The Test Set
calculates the parity bits.
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SPC WORD?2 Message Fields

Figure 27

T1T2

DCC

REGH

Sv¥stem Paoraometer Owverheod Messoae

Word 2
TIiTZ OCC 5 E REGH REGFE OT® H=-1
[0 0 1] 1] 1) 10110
RCF CFA CHAX-1 EHDO OHD Farity
H [ 111 ooilioo0ii11i1

SPC WORD2 Message Fields

This field identifies the received message as an order confirmation, an order, or a
called address message.

Digital color code field.

This field displays whether the serial number word is sent to the mobile station.

e Setto ‘1’ if the serial number word is sent.
e Setto ‘0’ if the serial number word is not sent.

This field displays the extended address word sent to the mobile.

e Setto ‘1’ if the extended address word is sent.
e Setto ‘0’ if the extended address word is not sent.

Registration field for home stations.
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REGR

DTX

RCF

CPA

CMAX-1

END

OHD

Parity

Registration field for roaming stations.

Discontinuous transmission field.

N is the number of paging channels in the system.

Read-control-filler field.

Combined paging/access field.

CMAX is the number of access channels in the system.

End indication field.

» Setto 1 to indicate the last word of the overhead message train.
* Set to 0 if not the last word.

This field displays the overhead message type.

* A ‘100’ indicates a global action message.
* A ‘110’ indicates that this is the first word of the system overhead parameter message.
e A ‘111’ indicates this is the second word of the system parameter overhead message.

Parity field. The contents of the Parity field cannot be set by the user. The Test Set
calculates the parity bits.
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ACCESS Message Fields

Access Twpe Poaraometers Global
Action Messose

TIiTZ oCcc ACT BIS
1001 m
RSYDO EHDO OHO FPaority
100 glioi111i1i0

Figure 28 ACCESS Message Fields

T1T2

This field identifies the received message as an order confirmation, an order, or a
called address message.

DCC

Digital color code field.
ACT

Global Action Field.
BIS

Busy-Idle status field.
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RSVD
Reserved for future use, all bits must be set as indicated.
END
End indication field.
» Setto 1 to indicate the last word of the overhead message train.
* Set to 0 if not the last word.
OHD
This field displays the overhead message type.
* A ‘100’ indicates a global action message.
* A ‘110’ indicates this is the first word of the system parameter overhead parameter
message.
e A ‘111’ indicates this is the second word of the system parameter overhead message.
Parity
Parity field. The contents of the Parity field cannot be set by the user. The Test Set
calculates the parity bits.
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Set Meszsoae

REG IHC Registration Increment Globaol
Action Messose
TITZ occ ACT REGIHCE
[0 0 (0010
RSYVDO EHD aHD
(010 00) 100}
Figure 29 REG INC Message Fields
T1T2
This field identifies the received message as an order confirmation, an order, or a
called address message.
DCC
Digital color code field.
ACT
Global Action Field.
REGINCR
Registration increment field.
RSVD

Reserved for future use, all bits must be set as indicated.
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END
End indication field.
* Setto 1 to indicate the last word of the overhead message train.
* Set to 0 if not the last word.
OHD
This field displays the overhead message type.
* A ‘100’ indicates a global action message.
* A ‘110’ indicates this is the first word of the system parameter overhead parameter
message.
e A ‘111’ indicates this is the second word of the system parameter overhead message.
Parity
Parity field. The contents of the Parity field cannot be set by the user. The Test Set
calculates the parity bits.
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Registration

I0D Messose

Fa

rit
110100011

W
oiao

This field identifies the received message as an order confirmation, an order, or a

REG ID Message Fields
Set Messoase
TiTEZ DCcc
(00l
Figure 30 REG ID Message Fields
T1T2
called address message.
DCC
Digital color code field.
REGID
Registration ID field.
END

End indication field.

Set to 1 to indicate the last word of the overhead message train.
Set to O if not the last word.
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OHD
This field displays the overhead message type.
* A ‘100’ indicates a global action message.
e A ‘110’ indicates this is the first word of the system parameter overhead parameter
message.
* A ‘111’ indicates this is the second word of the system parameter overhead message.
Parity
Parity field. The contents of the Parity field cannot be set by the user. The Test Set
calculates the parity bits.
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C-FILMESS Message Fields

TIiTZ2 OCCc Fi CHMAL REVDOL F2 REVDZ
(010 (1 () 0 [0 O (1 1] 0 O
F 32 WFOHM F4 OHD FParit
1111 oo1 goioooooooil
Figure 31 C-FILMESS Message Fields
T1T2
This field identifies the received message as an order confirmation, an order, or a
called address message.
DCC
Digital color code field.
F1
Control filler message field 1. All bits must be set as indicated.
CMAC
Control mobile attenuation field. Indicates the mobile station power level
associated with reverse control channel.
RSVD1
Reserved for future use, all bits must be set as indicated.
F2

Control filler message field 2. All bits must be set as indicated.
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RSVD2

F3

WFOM

F4

OHD

Parity

Reserved for future use, all bits must be set as indicated.

Control filler message field 3. All bits must be set as indicated.

Wait-for-overhead-message field.

Control filler message field 4. All bits must be set as indicated.

This field displays the overhead message type.

* A ‘100’ indicates a global action message.

* A ‘110’ indicates this is the first word of the system parameter overhead parameter
message.

e A ‘111’ indicates this is the second word of the system parameter overhead message.

Parity field. The contents of the Parity field cannot be set by the user. The Test Set
calculates the parity bits.
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MS WORD1 Message Fields

Set Meszsoae

MS WORDI1 FCC Mobile Station Control Messose
Abbrewvioted Address HWord

TIiTZ occ
i 00
Parity
oicooi1i1o01111
Figure 32 MS WORDI1 Message Fields
T1T2
This field identifies the received message as an order confirmation, an order, or a
called address message.
DCC
Digital color code field.
MIN1
First part of the mobile identification number field.
Parity

Parity field. The contents of the Parity field cannot be set by the user. The Test Set
calculates the parity bits.
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MSMessOrd Message Fields

Set Mezsoge
MEMes=0rd FCC Mobile Station Contraol Messzaae
Extended Addres=s HWord

MIHZ RsWD Local
m 000 )
ORDG Order Farity
000 0000 0] pooliniooooi
Figure 33 MSMessOrd Message Fields
T1T2
This field identifies the received message as an order confirmation, an order, or a
called address message.
SCC
SAT color code field.
MIN2
Second part of the mobile identification number field.
RSVD
Reserved for future use, all bits must be set as indicated.
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LOCAL
This field is specific to each system. The ORDER field must be set to local control
for this field to be interpreted.
ORDQ
The order qualifier field qualifies the order confirmation to a specific action.
ORDER
This field identifies the order type.
Parity

Parity field. The contents of the Parity field cannot be set by the user. The Test Set
calculates the parity bits.
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MS IntVCh Message Fields

Figure 34

T1T2

SCC

MIN2

VMAC

CHAN

Parity

Set Meszsoae

ME IntWCh FCC Mobile Station Control Messose
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MS IntVCh Message Fields

This field identifies the received message as an order confirmation, an order, or a
called address message.

SAT color code field.

Second part of the mobile identification number field.

This field displays the voice mobile attenuation code. It shows the mobile
station’s power level associated with the designated voice channel.

Channel number field. Indicates the designated voice channel.

Parity field. The contents of the Parity field cannot be set by the user. The Test Set
calculates the parity bits.
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Figure 35
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Set Meszsoae

FWC 0 Mes FWC Mobile Station Control
Order Messoge
TIiTZ2 SCC FSCC RSO Local
10 1 1] 0 O
QRO Order Faritw
[0 00 goaonil agooioioooiia

FVC O Mes Message Fields

This field identifies the received message as an order confirmation, an order, or a

called address message.

SAT color code for new channel.

Present SAT color code. Indicates the SAT color code associated with the present

channel.

Reserved for future use, all bits must be set as indicated.

Local control field. This field is specific to each system. The ORDER field must
be set to local control for this field to be interpreted.
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ORDQ
Order qualifier field. Qualifies the order to a specific action.
ORDER
Order field. Identifies the order type.
Parity
Parity field. The contents of the Parity field cannot be set by the user. The Test Set
calculates the parity bits.
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FVC V Mes Message Fields

Set Meszsoae

FWC Mobile Station Control
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[0 1] [E | [EEEEEEEE 101
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gooiioioind i00001011000

Figure 36 FVC V Mes Message Fields

T1T2

This field identifies the received message as an order confirmation, an order, or a
called address message.

SCC
SAT color code for new channel.
PSCC
Present SAT color code. Indicates the SAT color code associated with the present
channel.
RSVD
Reserved for future use, all bits must be set as indicated.
VMAC

This field displays the voice mobile attenuation code. It shows the mobile station
power level associated with the designated voice channel.
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CHAN
Channel number field. Indicates the designated voice channel.

Parity
Parity field. The contents of the Parity field cannot be set by the user. The Test Set
calculates the parity bits.
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Using the CALL BIT Screen

Selecting The Message Content Generation Method

The contents (i.e. bit patterns) of the signaling messages sent to the mobile station
on the forward control channel and the forward voice channel are generated using
one of two methods. Method 1 uses the formats defined in the applicable industry
standard to build the contents of the signaling messages. Method 2 uses the bit
patterns which the user defines on the CALL BIT screen to build the contents of
the signaling messages.

The Data Spec field on the CALL BIT screen determines which method will be
used to build the contents of the signaling messages.

* Std -The Test Set will use the signaling formats defined in the applicable industry
standard to build the forward control channel and forward voice channel signaling
messages. The Test Set will use the contents of the applicable fields on the CALL
CONTROL screen and the CALL CONFIGURE screen to obtain information
necessary to build the messages. Whenever a signaling message is used, the Test Set
will update the contents of all fields in that message on the CALL BIT screen.

* Bits -Use the bit patterns as set on the CALL BIT screen to build all forward control
channel and forward voice channel signaling messages. For any call processing
function (that is, setting the message stream on the active control channel, registering
the mobile station, paging the mobile station, handing off the mobile station or releasing
the mobile station) the user is responsible for setting the contents of all signaling
messages used in that function. The Call Processing Subsystem uses the messaging
protocol as defined in the applicable industry standard.

NOTE: The contents of the applicable fields on the CALL CONTROL screen and the CALL
CONFIGURE screen are not updated to reflect any changes made while in the Bits mode.
There is no coupling between the Bits mode and the Test Set. For example: if a mobile station
was actively connected to the Test Set on a voice channel and the user changed the CHAN field
on the forward voice channel mobile station control message (FVC V Mes) and sent that
message to the mobile station, the mobile station would change its voice channel assignment.
However, the Test Set will stay on the voice channel assignment specified in the Chan : field
on the CALL CONTROL screen. This situation will result in a dropped call. The Bits mode
should not be used to change any parameter that can be set on any other Call Processing
Subsystem screen.

187

www.valuetronics.com



Chapter 6, Call Processing Subsystem
Using the CALL BIT Screen

System Operation When Data Spec Field Set to Std

When the Data Spec field is set to Std the Test Set builds the signaling
messages by first examining the fields which contain the information needed to
build the messages (i.e. SID, BIS, SAT Tone, VMAC, etc.). After obtaining the
necessary information the Test Set builds the bit patterns according to the
signaling formats specified in the applicable industry standard.

For example: if the type of cellular system being emulated is AMPS and the SID
field on the CALL PROC screen was set to 231, the SID1 field in the System
Parameter Overhead Message (SPC WORD1) would be set to 00000001110011
(the 14 most significant bits of the system identification number) as defined by the
EIA/TIA-553 Mobile Station - Land Station Compatibility Specification.

When the Data Spec field is set to Std, the contents of the applicable
message(s) on the CALL BIT screen are updated with the bit patterns generated
using the signaling formats defined in the applicable industry standard whenever
that signaling message is sent to the mobile station. This feature allows a user to
set the Data Spec field to Std, select a message of interest, perform a call
processing function, and view the bit patterns generated using the signaling
formats defined in the applicable industry standard.

It is important to note individual messages can be used more than once during a
messaging protocol. The contents of any message viewed on the CALL BIT
screen when the Data Spec field is set to Std will reflect the message contents
for the last time the message was used in a messaging protocol.

For example: if the Call Processing Subsystem is in the active state and the user
selects the Register field, a registration message will be sent to the mobile
station. When the registration completes the Call Processing Subsystem returns to
the active state. The contents of some messages (such as the System Parameter
Overhead Message Word 1) will reflect the correct settings for the active state, not
the register state, since the messages are currently being used in the active state.
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System Operation When Data Spec Field Set to Bits

When the Data Spec field is set to Bits, the Test Set builds the signaling
messages using only the bit patterns set on the CALL BIT screen whenever a call
processing function is executed which uses any of the available messages. The
Test Set calculates the contents of the Parity field using the coding algorithms
specified in the industry standard for the selected system (that is, the system
specified in the System Type field on the CALL CONTROL screen).

By definition, the Test Set must meet the timing requirements of the industry
standard for the selected system. Therefore, depending upon the state of the Call
Processing Subsystem (i.e. Active, Register, Page, Access, or Connect) and the
frequency with which a particular call processing protocol uses a particular
message, it may not be possible to modify the contents of more than one field in a
message before it is sent to the mobile station.

For example: in the AMPS system, the system parameter overhead message must
be sent every 0.8 +/- 0.3 seconds on the forward control channel. Given this
timing requirement it is highly unlikely that, while in the active state, a user could
modify more than one field before the message was sent to the mobile station.

There is no functionality in the Test Set to allow an entire message to be modified
and then inserted into a messaging protocol at a specific location at a specific
time. This functionality requires a protocol analyzer.

When in the Bits mode the Test Set provides the messaging protocol for the user
(that is, for a desired call processing function the correct message(s) will be sent at
the correct time(s) according to the standard). It is the responsibility of the user to
generate the contents of all the messages which will be used in a particular call
processing function.

For example: if the Call Processing Subsystem was in the active state and the
operator wished to register the mobile station from the Bits mode, the user would
have to set the contents of all the messages used in the registration before
selecting the Register field to start the registration process.

NOTE: No error checking is done on the bit patterns. The bit patterns are used but are not checked
against any industry standard. It is the responsibility of the user to ensure that the bit patterns
set in the CALL BIT screen are correct when the Data Spec field is set to Bits.
Unexpected operation of the mobile station can occur if the contents of the signaling messages
are incorrect.
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Changing the Content of a Message Field
Perform the following steps to change the contents of a message field:

1. Position the cursor on the Data Spec field and select Bits.

2. Select the Set Message field. A Choices: menuis displayed listing the available
messages. Select the desired message. The message fields will be displayed on the
screen.

3. Select the desired bit field. A Choices: menu will be displayed. Using the Choic—
es: menu enter the desired bit pattern. Select Done from the Choices: menu when
the desired bit pattern has been entered.

When a message field is being modified the original contents of the field (that is -
the contents of the field before modification was started) is sent whenever the
message is used in a messaging protocol. The new contents are not used until
Done is selected from the Choices: menu. Use the CANCEL key to abort a
modification. If the CANCEL key is selected the original field contents are
restored.

NOTE: If a message field is modified while the Data Spec field is set to Std the modified contents
will be overwritten with the bit patterns generated using the signaling formats defined in the
applicable industry standard immediately after Done is selected from the Choices: menu.
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The following example illustrates the use of the CALL BIT screen. In this
example an AMPS mobile station is brought up on a voice channel and then
handed off to a new voice channel assignment. The contents of the FVC Vv Msg
message, which was set when the first handoff occurred, is then modified from the
CALL BIT screen. The mobile station is then handed off again by sending the
modified message to the mobile station from the CALL BIT screen.

1.

2.

qonmeWw

10.
11.

12.

13.

Ensure that the Test Set is in the connected state. See ''Page a Mobile Station' on
page 133 for information on how to bring a mobile station up on a voice channel.

If the CALL CONTROL screen is not displayed, select CALL CNTL under the To
Screen menu. The CALL CONTROL screen will be displayed.

Position the cursor on the Display field and select Data.

Select the Chan: field and enter a new, valid voice channel number.

Select the Pwr Lwvl: field enter a new, valid mobile station power level.

Select the SAT : field and enter a new, valid SAT frequency.

Select the Hando £ £ field. The Access annunciator will light while the Test Set sig-
nals the mobile station with the handoff information. If the mobile responds properly,
it will stop transmitting on the current voice channel, switch to the new voice channel
assignment, and transpond the new SAT frequency assignment. When the Test Set de-
tects that this has happened the Connect annunciator is lit indicating that the handoff
was successful. The left-hand fields in the Voice Channel Assignment section
will be updated with the new voice channel assignment information.

Select CALL BIT from the To Screen menu. The CALL BIT screen will be dis-
played.

Position the cursor on the Data Spec field and select Bits.

Select the Set Message field and select FVC V Msg.

Select the VMAC field in the FVC V Msg and set it to 101 (this corresponds to a mobile
station power level of 5 - reference EIA/TTA-553 Mobile Station - Land Station Com-
patibility Specification, September 1989, page 2-2, Table 2.1.2-1).

Select the Hando £ £ field. The Access annunciator will light while the Test Set sig-
nals the mobile station with the handoff information. If the mobile responds properly,
it will stop transmitting on the current voice channel, and start transmitting on the same
channel with a power level of 5 (note that the channel assignment and SAT assignment
were not modified in this example, the mobile station simply switched to the same
channel with the same SAT assignment). When the Test Set detects that this has hap-
pened, the Connect annunciator is lit indicating that the handoff was successful. The
mobile station power level after the handoff should be power level 5.

Position the cursor on the Data Spec field and select Std.
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ANALOG MEAS Screen

AMALOG MEAS
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Figure 37 The ANALOG MEAS Screen

This screen is used to make RF and audio measurements on the mobile station
connected to the Test Set while on an active voice channel.

The Test Set does not monitor the mobile station’s transmitted carrier power while
the ANALOG MEAS screen is displayed. If the power falls below 0.0005 Watts

no error message is displayed nor will the Test Set terminate the call while on the
ANALOG MEAS screen.

AF Anl In

This field selects the input for the Audio Frequency analyzer. Refer to the AF Anl
In field description, on page 97 for further information.
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This field is a one-of-many field used to select the type of measurement to be
made by the Audio Frequency Analyzer on the audio signal being measured.
Refer to the SINAD field description, on page 106 for descriptions of the
measurements available.

This field sets the output frequency of Audio Frequency Generator 1. Refer to the
AFGenl Freq field description, on page 432 for further information.

This field has two fields:

» the upper field sets the destination port for Audio Frequency Generator 1
e FM-RF Generator FM modulator
* AM -RF Generator AM modulator
* Audio Out -AUDIO OUT connector on front panel of Test Set
» the lower field sets the:
* FM modulation deviation if the upper field set to FM
* AM modulation depth if the upper field set to AM
» amplitude of audio signal (volts RMS) at the AUDIO OUT connector if upper field
is set to Audio Out

For testing mobile stations, the upper field is normally set to FM, and the lower
field set to the desired FM deviation in kHz. Refer to the AFGenl Freq field
description, on page 432 for further information.

This field sets the output power of the Test Sets’s transmitter (that is, the output
power of the Test Set’s RF Generator). Refer to the Amplitude field description,
on page 433 for further information.

This field is used to select or bypass the 750 ps de-emphasis filter network used to
condition the audio signal before being analyzed by the Audio Frequency
Analyzer. Refer to the De-Emphasis field description, on page 100 for further
information.
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Detector

Filter 1

Filter 2

FM Deviation

TX Freq Error

TX Power

This field is used to select the type of detector used to measure the amplitude of
the audio signal being measured. Refer to the Detector field description, on page
101 for descriptions of the detectors available.

This field selects one of several standard or optional audio frequency filters which
can be used to condition the audio signal before being analyzed by the Audio
Frequency Analyzer. Refer to the Filter 1 and Filter 2 field description, on
page 102 for further information.

This field selects one of several standard or optional audio frequency filters which
can be used to condition the audio signal before being analyzed by the Audio
Frequency Analyzer. Refer to the Filter 1 and Filter 2 field description, on
page 102 for further information.

This field displays the measured FM deviation of the carrier being transmitted by
the mobile station. Four dashes (----) indicate that no carrier is present to measure.

This field displays the frequency error (error = assigned carrier frequency -
measured carrier frequency) of the carrier being transmitted by the mobile station.
Four dashes (----) indicates that there is no carrier frequency present to measure.

This field displays the measured RF power of the carrier being transmitted by the
mobile station. Four dashes (----) indicates that there is no carrier present to
measure.
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Using the ANALOG MEAS Screen

The ANALOG MEAS screen combines some of the Test Set’s Audio Analyzer
fields and some of the Test Set’s RF Generator fields onto one screen for the
purpose of testing the audio characteristics of the mobile station. Only those fields
which are pertinent to testing the mobile stations audio characteristics have been
combined onto the ANALOG MEAS screen. The Test Set must be in the
connected state (that is, the Connect annunciator is lit) in order to use the
ANALOG MEAS screen.

The mobile station’s speaker output must be connected to the Test Set’s AUDIO
IN connector and the mobile station’s microphone input must be connected to the
Test Set’s AUDIO OUT connector in order to use the ANALOG MEAS screen.
Refer to figure 14, ""Connecting a Mobile Station to the Test Set," on page 115 for
connection information. If the mobile station does not have audio connections the
ANALOG MEAS screen cannot be used.

There are a wide variety of audio measurements which can be made from the
ANALOG MEAS screen. The following examples illustrate how to make a
typical mobile station receiver measurement (RF Sensitivity) and a typical mobile
station transmitter measurement (FM Hum and Noise). Refer to the HP 8920A RF
Communications Test Set Applications Handbook, section “Testing FM Radios”
for further information on using the Test Set’s Audio Analyzer to make audio
measurements.
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To Make an RF Sensitivity Measurement

1. If not already done, condition the Test Set. See ''Conditioning the Test Set for Call
Processing'' on page 130 for further information.

2. Ifnotalready done, configure the Test Set. See "'Configure the Test Set' on page 131
for further information.

3. Connect the mobile station to the Test Set as shown in Figure 14, '"Connecting a Mo-
bile Station to the Test Set," on page 115.

NOTE: The mobile station’s speaker output must be connected to the Test Set’s AUDIO IN and the
mobile station’s microphone input must be connected to the Test Set’s AUDIO OUT in order
to use the ANALOG MEAS screen.

4. Turn on the mobile station.

5. Ensure that the Test Set is in the connected state. See '"Page a Mobile Station'' on
page 133 for information on how to bring a mobile station up on a voice channel.

6. Ifthe ANALOG MEAS screen is not displayed, select the ANLG MEAS field from the
To Screen menu. The ANALOG MEAS screen will be displayed.

7. The following example illustrates how to make a 12 dB SINAD Receiver Sensitivity
measurement:

Select the AFGenl Freq field and set it to 1 kHz.

Select the upper AFGenl To field and set it to FM.

Select the lower AFGenl To field and set it to 8 kHz.

Select the AF Anl In field and select Audio In.

Select the Filter 1 field and select C MESSAGE.

Select the Filter 2 field and select >99kHz LP.

Position the cursor on the De—Emphasis field and select Of £.

Select the Detector field and select RMS.

Select the AF Freq measurement field and select SINAD.

Select the Amplitude field and begin to lower the transmitted base station voice

channel power until 12 dB SINAD is reached.

The mobile station might mute or drop off the air before a 12 dB SINAD is reached.

The performance of the mobile station at low RF levels is dependent upon the char-

acteristics of the mobile station (that is, what type of system it is designed for). Un-

like a real base station, the Test Set does not perform any protocol functions on the

voice channel.

S S IR

=
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To Make an FM Hum and Noise Measurement

1. If not already done, condition the Test Set. See ''Conditioning the Test Set for Call
Processing'' on page 130 for further information.
2. Ifnotalready done, configure the Test Set. See "'Configure the Test Set' on page 131
for further information.
3. Connect the mobile station to the Test Set as shown in Figure 14, '"Connecting a Mo-
bile Station to the Test Set,"" on page 115.
NOTE: The mobile station’s speaker output must be connected to the Test Set’s AUDIO IN and the

mobile station’s microphone input must be connected to the Test Set’s AUDIO OUT in order
to use the ANALOG MEAS screen.

4. Turn on the mobile station.

Ensure that the Test Set is in the connected state. See '"Page a Mobile Station'' on page
133 for information on how to bring a mobile station up on a voice channel.

5. Ifthe ANALOG MEAS screen is not displayed, select the ANLG MEAS field from the
To Screen menu. The ANALOG MEAS screen will be displayed.

NOTE: It is recommended that the mobile station’s microphone be muted, if possible, when making
measurements on the mobile stations RF carrier. If the microphone is not muted it is possible
for extraneous noise to be picked up by the microphone and adversely affect the
measurements.

6. The following example illustrates how to make a FM Hum and Noise measurement:

crEFR e RN TS

BT F

Select the Amplitude field and set it to =47 dBm.

Select the AFGenl Fregq field and set it to 1 kHz.

Select the upper AFGenl To field and set it to Audio Out.
Select the AF Anl In field and select FM Demod.

Select the Filter 1 field and select C MESSAGE.

Select the Filter 2 field and select >99kHz LP.

Position the cursor on the De—Emphasis field and select 750 us.
Select the Detector field and select PK+.

Select the measurement field and select AF Fredq.

Select the lower AFGenl To field and adjust the signal level until the FM Devi-
ation field on the upper portion of the CRT reads 8 kHz.

Select the Detector field and select RMS.

Select the FM Deviation field.

. Press the blue SHIFT key, the INCR -10 key, then the ENTER key. This sets a zero

reference point.

Select the lower AFGenl To field and press the ON/OFF key. This turns off the
modulating signal to the mobile station transmitter.

The FM Hum and Noise figure is displayed in the FM Deviation field.

www.valuetronics.com
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CALL CONFIGURE Screen

CALL COWFIGUERE

CHAX

THh Pur 2

ODetector

Fk+
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CALL
AMLG
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More |

Figure 38 The CALL CONFIGURE Screen

This screen is used to set some of the less commonly used Test Set configuration
parameters.

When the CALL CONFIGURE screen is displayed and the Call Processing
Subsystem is in the connect state, the Test Set constantly monitors the mobile
station’s transmitted carrier power. If the power falls below 0.0005Watts, the
error message RF Power Loss indicates loss of Voice Channel will
be displayed and the Test Set will terminate the call and return to the active state.
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CALL CONFIGURE Screen

NOTE: In order to ensure that the Test Set makes the correct decisions regarding the presence of the
mobile stations’s RF carrier, the Test Set’s RF power meter should be zeroed before using the
Call Processing Subsystem. Failure to zero the power meter can result in erroneous RF power
measurements. See ''Conditioning the Test Set for Call Processing' on page 130 for
information on zeroing the RF Power meter manually.

CMAX

The cMAX field sets the number of access channels in the system. This will
determine how many channels must be scanned by the mobile station when trying
to access the Test Set. The value of this field will affect the time required for the
mobile station to connect with the Test Set.

Detector

This field is used to select the type of detector used to measure the amplitude of
the audio signal being measured. Refer to the Detector field description, on page
101 for descriptions of the detectors available.

TX Pwr Zero

The TX Pwr Zero function establishes a 0.0000 W reference for measuring RF
power at the RF IN/OUT port. See '"TX Pwr Zero" on page 427 for further
information.

CAUTION: RF power must not be applied while zeroing. Set the RF GENERATOR screen’s Amplitude
field to off to prevent internal cross-coupling into the power detector while zeroing.
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Configure Screen

The CONFIGURE screen defines a number of general operating functions, such as date
and time, screen intensity, and beeper volume. It is also used to define some RF signal
parameters, such as RF Generator/Analyzer offset, channel standards and characteristics,
and signal loss/gain compensation.
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Field Descriptions

Field Descriptions
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Figure 39 The Configure Screen

Antenna In

This field is used to indicate losses or gains between the ANT IN port and the
device-under-test.

Enter a positive value to indicate a gain (such as an amplifier). The Spectrum
Analyzer’s marker level (Lv1l) measurement is automatically reduced by that
amount. The Spectrum Analyzer’s Ref Level is automatically decreased by the
same amount, so the trace position does not appear to change.

Enter a negative value to indicate a loss (such as cable loss). The Spectrum
Analyzer Marker’s Level (Lvl) measurement is automatically increased by that
amount. The Spectrum Analyzer’s Ref Level is automatically increased by the
same amount, so the trace position does not appear to change.
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This field is only used when the RF Level Offset field is set to On.

See Also

RF Level Offset field description, on page 211
Base Freq (User Defined)

The Base Frequency field sets the RF Generator reference for channel 0 (zero)
when the RF Chan Std field is set to USER-DEF, and the RF Display field is
set to Chan.

Channel frequencies are calculated using the following formula:
Channel N = Base Frequency + (N)(Channel Spacing)

The Base Frequency is calculated using the following formula:
Base Frequency = Channel 1 Frequency - Channel Spacing

For example, if your multi-channel radio’s lowest receive channel frequency is
870.030 MHz and the system channel spacing is 30 KHz, you would enter 870
MHz in this field. You would also use the Chan Space and (Gen) - (Anl) fields
to tell the Test Set where other transmit and receive channel frequencies are in
relation to the base frequency, and whether or not the system is duplex.

Operating Considerations

The value of this field is only used if the RF Display field is set to Chan, and the
RF Chan Std field is set to USER-DEF.

See Also

Chan Space (User Defined) field description, on page 204
(Gen) — (Anl) field description, on page 206

RF Chan Std field description, on page 209

RF Display field description, on page 210
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Beeper
This field changes the audio beeper volume by selecting the desired level from a
list of choices. The beeper always beeps when the instrument is turned on,
regardless of this setting.
Operating Considerations
The beeper alerts you any time a message is displayed. Since a message may be
removed from the screen before you notice it, it is better to leave the beeper on to
alert you to errors during operation.
The beeper’s volume setting is retained when the instrument is turned off.

Chan Space

(User Defined)
This field specifies the RF channel spacing when the RF Display field is set to
Chan, and the RF Chan Std field is set to USER-DEF.
For example, entering 25 kHz causes a 25 kHz spacing between each channel. If
the receive frequency for channel 1 is 150.500 MHz, channel 2’s receive
frequency would be 150.525 MHz.
Operating Considerations
The value of this field is only used if the RF Display field is set to Chan, and the
RF Chan Std field is set to USER-DEF.
See Also
(Gen) — (Anl) field description, on page 206
RF Chan Std field description, on page 209
Base Freq (User Defined) field description, on page 203
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Date

This field specifies the current date for the internal clock. The date can be read by
a controller using HP-IB and printed on test results.

The format is MMDDYY (Month Day Year), using two digits for each term.
When entering months January through September (01-09), the leading zero is not
displayed when entered. Example; May 5, 1993 is entered as 050593, but is
displayed as 50593.

The internal clock still functions when the instrument is turned off.

Duplex Out

This field is used to indicate losses or gains between the DUPLEX OUT port and
the device-under-test.

* Enter a positive value to indicate a gain (such as an amplifier gain). The RF Generator’s
level is automatically set that amount below what is indicated in the RF Generator’s
Amplitude field. (Example; if this value is 10 dB, and the Amplitude field shows
0 dBm, the actual level out this port is —10 dBm.) The value at the output of the external
amplifier should then be at the level indicated in the Amplitude field.

* Enter a negative value to indicate a loss (such as cable loss). The RF Generator’s level
is automatically set that amount above what is indicated in the RF Generator’s Ampli-—
tude field to compensate. The value at the opposite end of the cable (loss) should then
be at the level indicated in the Amplitude field; unless the resulting RF Generator
setting exceeds the maximum output level, then an error occurs: Input value out
of range. In that case, reduce the Amplitude setting, or decrease the Duplex
Out value.

This field is only used when the RF Level Offset field is set to On.

Firmware

This field displays the current firmware revision for your Test Set. The revision
number is automatically changed when updated firmware is installed.
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(Gen)-(Anl)

This field is used with the RE offset field to specify the amount of frequency
offset between the RF Generator and RF Analyzer.

This field is not displayed when the RF Display field is set to Chan (the offset is
automatically set when using channel tuning).
See Also

""Setting an RF Generator/Analyzer Offset' on page 79

(Gen)-(Anl)
(User Defined)

This field defines the receiver-transmitter frequency offset when using User
Defined channel operation.

Use a positive value when the radio’s receive frequency is higher than the transmit
frequency (such as 45 MHz)

Use a negative value when the radio’s receive frequency is lower than the transmit
frequency (such as -45 MHz).

Operating Considerations

The value of this field is only used if the RF Display field is set to Chan, and the
RF Chan Std field is set to USER-DEF.

See Also

Chan Space (User Defined) field description, on page 204
RF Chan Std field description, on page 209
RF Display field description, on page 210
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Intensity
This field adjusts the screen intensity from a setting of 1 (very dim) to 8 (bright).
If the setting is set too low, the screen can no longer be read. If you can’t read the
screen, and you don’t know where the cursor is (or even what screen is displayed),
press [PRESET], and re-access the CONFIGURE screen. The cursor
automatically goes to this field at that point. Press [8], [ENTER] to set the
maximum intensity, and re-adjust if desired.
This setting is retained when the instrument is turned off.

Low Battery

This setting is used during battery (dc) operation to alert you when no front-panel
controls are used within the specified amount of time. The setting is changed by
selecting this field, then choosing the setting from a list of choices.

This setting is retained when the instrument is turned off.

Notch Coupl

This field selects if the Notch Freq setting of the AF ANALYZER screen is
coupled to the AF Genl Freq setting. When set to None, the notch filter and AF
Generator 1 do not interact. When set to AFGen1 (coupled), the settings track each
other unless the AF Generator’s frequency is set outside the 300 Hz to 10 kHz
limits of the notch filter!

1. Optional for the HP 8921A.
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Range Hold
These fields enable/disable several autoranging and autotuning routines.

Auto All enables these routines, providing automatic adjustment when making
AF or RF measurements.

Hold A1l disables these routines, requiring you to manually set the affected
settings.

The following fields are affected by the Range Hold field:

¢ RX/TX Cntl in the CONFIGURE screen.

¢ Tune Mode in the TX TEST, DUPLEX TEST, and RF ANALYZER screens.

e Input Atten in the RF ANALYZER and SPECTRUM ANALYZER screens.

* Gain Cntl in the AF ANALYZER screen. This field controls three AF gain setting
fields:

Input Gain
De-Emp Gain

Notch Gain

Operating Considerations

The Hold Al1l setting is primarily used when the instrument is operated by
remote control, such as in an automated test system.

Unless you have very specific reasons for disabling the automatic functions, you
should set this field to Auto A1l when operating the instrument manually.

See Also

ui
Programmer’s Guide
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RF Chan Std

Use the RF channel standard field to select the channel standard for the radio-
under-test. The RF Generator’s and the RF Analyzer’s frequencies are
automatically set to correspond to the channel number entered in the RF Channel
field. RE Channel replaces the Amplitude and Tune Fregq fields on several
screens when channel tuning is used.

Each standard has a prefix code that indicates what type of radio to test; mobile
station (MS) or land station (LS). For example, if you are testing an AMPS
mobile, select MS AMPS.

For the NAMPS standards, a third letter is added indicating which frequency band
is used: upper, middle, or lower. For example, when testing a mobile station using
the lower band, choose MSL. NAMPS. Testing a land station using the upper band
you would select LSU NAMPS.

The USER-DEF selection is used to define your own channel assignments. When
selected, you enter the Base Freq, Chan Space, and (Gen) — (Anl) settings.

See Also

Base Freq (User Defined) field description, on page 203
Chan Space (User Defined) field description, on page 204
(Gen) — (Anl) field description, on page 206
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RF Display

This field selects the format for entering the RF Generator’s and RF Analyzer’s
frequencies:

* When Freq is selected, you enter the RF Generator’s and the RF Analyzer’s
frequencies directly using the keypad or knob.

*  When Chan is selected, the RF Gen Freqand Tune Freq fields on all screens are
replaced by the RF Channel field, and only the channel number is entered and
displayed.

Channel tuning eliminates the need to enter transmit and receive frequencies
directly into the Test Set. Once your radio’s RF channel standard is selected, you
only have to enter the channel number to automatically set the RF Generator and
RF Analyzer to the correct frequencies.

Operating Considerations

When channel tuning is used, the RF Analyzer is set to manual tuning. The Tune
Mode field on the TX TEST, DUPLEX TEST, and RF ANALYZER screens is no
longer displayed. As a result, the TX Freq Error measurement is displayed
(since the TX Frequency measurement is only displayed when the Tune Mode
field is set to Auto).

See Also

RF Chan Std field description, on page 209

RF Gen Volts

This field specifies whether you want RF voltages expressed as the voltage across
a 50 ohm load, or the open circuit voltage (emf).

Operating Considerations

This setting affects the RF Generator’s and the Tracking Generator’s amplitudes.
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RF In/Out

This field is used to indicate losses or gains between the RF IN/OUT port and the
device-under-test.

» Enter a positive value to indicate a gain (such as an amplifier gain). When the
RF IN/OUT portis used as an output, the RF Generator’s (or Tracking Generator’s) lev-
el is automatically set the specified amount below what is indicated in the RF Genera-
tor’s Amplitude field. Example; if this value is 10 dB, and the Amplitude field
shows 0 dBm, the actual level out of this port is =10 dBm.

When this port is used as an input, the TX Power measurement and Spectrum Ana-
lyzer’s Marker Level (Iiv1) are automatically reduced by that amount.

* Enter a negative value to indicate a loss (such as cable loss). The RF Generator’s (or
Tracking Generator’s) level out this port is automatically set that amount above what is
indicated in the RF Generator’s Amplitude field.

When used as an input, the TX Power and the Spectrum Analyzer’s marker level
(Lwvl) measurements are increased by that amount.

This field is only used when the RF Level Offset field is set to On.

See Also

RF Level Offset field description, on page 211

RF Level Offset

This field enables/disables the RF level offsets entered in the RE In/Out,
Duplex Out, and Antenna In fields below it.

*  When set to On, the RF Generator’s amplitude and RF Analyzer’s power measurement
are offset by the values entered in these fields.

e  When set to Of £, the values in these fields are ignored.

See Also

Antenna In field description, on page 202
Duplex Out field description, on page 205
RF Chan Std field description, on page 209
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RF Offset
This field is displayed when the RF Display field has Freq selected.
This field enables/disables the RF Generator-RF Analyzer frequency offset
specified in the (Gen) - (An1l) field below it.
Operating Considerations

When an RF offset is used, changing the RF Generator’s frequency or RF
Analyzer’s tune frequency automatically alters the other setting. On screens
where both fields are not shown (such as the RX TEST and TX TEST screens),
you will not see the corresponding field change.

See Also

""Setting an RF Generator/Analyzer Offset' on page 79
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RX/TX Cntl

This function controls automatic screen changes between the RX TEST and TX

TEST screens during radio testing. It is divided into two fields:

The Auto/Manual field enables/disables automatic switching between the RX

TEST and TX TEST screens under certain testing conditions.

* Auto allows automatic screen changes between the RX TEST and TX TEST screens
while testing radios.

* Manual requires you to select the RX TEST or TX TEST screen when performing ra-
dio tests.

The carrier/PTT field specifies the condition that will cause automatic screen

changes.

* Carrier causes the instrument to automatically switch from the RX TEST screen to
the TX TEST screen when an RF carrier is detected. The screen returns to RX TEST
when the carrier is no longer detected.

e PTT (Push-To-Talk) causes the instrument to automatically switch from the TX TEST
screen to the RX TEST screen when a microphone connected to the MIC/ACC connec-
tor is keyed. The screen changes back to TX TEST when the microphone is no longer
keyed.

Operating Considerations

CAUTION: The Test Set can be damaged by connecting a reverse-power signal to the DUPLEX OUT port

of >200 mW.

If Auto and carrier are used together, the screen may continuously change
between RX TEST and TX TEST. This only occurs if the RF IN/OUT port is used
with the RF Generator Amplitude set = 35 dBm (a much higher level than is
typically used for receiver tests). To prevent this problem, set the Amplitude
<35 dBm or of £, or use the DUPLEX OUT port for the RF Generator’s output.
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Serial No.

This field displays the serial number of the Test Set.

Time
This field sets the time-of-day for the instrument’s 24 hour clock.
(Example, 4:53 PM is entered 16:53)
Operating Considerations
The internal clock still functions when the instrument is turned off.
Total RAM
This field displays the total amount of RAM available for IBASIC programs and
save/recall registers.
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Field Descriptions for Decoder Modes

The Signaling Decoder analyzes different data-encoded signaling formats. The
format is selected in the Mode field in any of the decoder’s screens.

A list of standards for each format is displayed by selecting the Standard field in
any screen.

Separate screen and field descriptions are given for each screen. The descriptions
are listed in the following order:

*  AMPS-TACS/NAMPS-NTACS

* CDCSS (Continuous Digital Controlled Squelch System)

e Digital Paging

e DTMF (Dual-Tone Multi-Frequency) Sequence

* EDACS (Enhanced Digital Access Communications System)

* Function Generator

* LTR (Logic Trunked Radio: Registered Trademark of EF Johnson Company)
e MPT 1327

*  NMT (Nordic Mobile Telephone) encoder and decoder

* Tone Sequence

The Decoder’s Signal Source

The decoder always gets its signal immediately after the de-emphasis network of
the AF Analyzer. De-emphasis can be turned on or off on the AF ANALYZER
screen, or can be controlled while using the decoder by assigning a global USER
key to the De-Emphasis field. Refer to the AF ANALYZER screen’s field
descriptions and functional block diagram in chapter 5, "AF Analyzer Screen," on
page 95.

Decoder Frequency Measurements

The decoder uses a different timebase for frequency counting than the AF
Analyzer. Therefore, their measurements may be different when measuring the
same signal (by a very small amount).
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AMPS-TACS, NAMPS-NTACS Decoder

The AMPS-TACS, NAMPS-NTACS decoder acts like a base station receiver by
analyzing Reverse Control Channel (RECC) and Reverse Voice Channel (RVC)
message streams for various cellular telephone formats.

The decoder can also be used to analyze Forward Control Channel (FOCC) and
Forward Voice Channel (FVC) data from the base station.

Decoder Mode Differences

The AMPS-TACS and NAMPS-NTACS Decoder modes are essentially the same
for analyzing Reverse Control Channel (RECC) information. However, the Voice
Channel (RVC) information for NAMPS-NTACS is displayed differently than
AMPS-TACS information. Fields and decoder measurements that are only used
for either mode are noted in their descriptions.

SIGHALIMG DECODER

Stotus!
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amps-de1 tif
Figure 40 AMPS-TACS Control/Voice and NAMPS/NTACS Control Channel Decoder
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Figure 41
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The NAMPS-NTACS Voice Channel Decoder

Audio frequency analyzer input selects the source of the signal to be analyzed.

Operating Considerations

This is a priority control field. Accessing the RX TEST or TX TEST screen
overrides any changes made to this field in this screen.

Arm measurement prepares the decoder to be triggered by an incoming signal.

This field selects the type of data to decode: Reverse Control Channel (Cnt1), or
Reverse Voice Channel (Voice).
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Data (hex)
(AMPS-TACS)

This display field lists the decoded data serially as it is received. This field is
labeled RECC Data (hex) for the NAMPS/NTACS mode, but performs the
identical function.

Gate Time
This field specifies how long the decoder analyzes a signal after it has been
triggered. The longer the gate time, the greater the number of bits analyzed.
Operating Considerations

If the gate time is too long, the decoder’s data buffer becomes full. A message is
displayed instructing you to decrease the gate time.

This function is not used with the NAMPS/NTACS RVC decoder.

See Also

Arm Meas field description, on page 218
Num of Bits field description, on page 220

Input Level

This field specifies the expected data signal level (after de- emphasis if used). The
higher the level of signal expected by the analyzer, the higher the trigger level is
set.

Operating Considerations

The unit-of-measure is determined by the AF Anl In setting.

The input level should be set high enough to prevent false triggering, but low
enough to allow triggering for valid signals. This you to set the input level well
below the expected level.

Also, when using de-emphasis, the Input Level setting may need to be reduced
significantly to properly decode the incoming signal. De-Emphasis is enabled/
disabled using the De-Emphasis field on the AF ANALYZER screen.

See Also

Trig Level field description, on page 221
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Measure
(NAMPS-NTACS: RVCO)

This field selects the type of decoded data to display: DSAT or DST codes,
Message data, or DTMF (Dual-Tone Multi-Frequency) tone data.

Num of Bits

This field lists the total number of bits displayed. This number is dependent on
Data Rate of the signal being decoded, the Gate Time of the decoder, and the
size of the decoder’s data buffer.

Operating Considerations

The buffer has a maximum capacity of:

e 1584 bits for decoding Reverse Voice Channel (RVC) data streams.

e 1583 bits for decoding Reverse Control Channel (RECC) data streams.

This measurement is not available for NAMPS-NTACS RVC decoding.

See Also

Gate Time field description, on page 219

Polarity
This setting is used to match the polarity of the encoded signal being analyzed.

Normal Operation. When this field is set to Norm, a logical high (1) is displayed
when a positive peak in the received signal is detected. A negative peak displays a
logical low (0).

Inverted Operation. When this field is set to Invert, a logical high (1) is
displayed when a negative peak in the received signal is detected. A positive peak
displays a logical low (0).

RECC Data (NAMPS-NTACS: RECC)

This display field lists the decoded data serially as it is received. This is the same
information that the AMPS-TACS Data (hex) measurement displays.
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Single/Cont
This field specifies how long you want the analyzer to decode incoming signals:

* Single tells the analyzer to display the information received during one Gate Time
(or after one measurement for NAMPS-NTACS RVC data).

* Cont is used to automatically re-arm the analyzer and display the measurements on a
continual basis until Single is selected.

Stop Meas

Selecting this field stops the analyzer when making single measurements.

Trig Level

The trigger level indicates the minimum signal level required to begin a
measurement that has been “armed.” The level is adjusted by changing the Input
Level field’s setting.

The input level should be set high enough to prevent false triggering, but low
enough to allow triggering for valid signals. This may require you to set the input
level well below the expected level.

Trigger Pattern (bin)

This field allows you to enter a specific bit pattern to filter displayed information.
The decoder only displays the received data when this binary pattern is
encountered immediately after triggering. This is helpful when you only want to
display messages containing very specific information.

The trigger pattern is entered as a sequence of ones, zeros, and dots. A dot will
cause the decoder to trigger for either a one or a zero in that bit position in the
received data stream.

Operating Considerations

This function is not available for decoding NAMPS-NTACS RVC information.
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Using the AMPS/TACS, NAMPS/NTACS Decoder

Interaction With the Encoder

The encoder screen’s Data Rate field tells the decoder how fast the incoming
message is being sent. Set that field’s value before using the AMPS-TACS or
NAMPS-NTACS Decoder.

The measurement begins here and
ends after the Gate Time has elapsed.

30 Bits 11 Bits 7 Bits 240 Bits 240 Bits 240 Bits
FIRST WORD |SECOND WORD| THIRD WORD
CODED
DOTTING vgs;g Sco+ | REPEATED REPEATED REPEATED
5 TIMES 5 TIMES 5 TIMES

amps-de2.wmf

Seizure Precursor

* Digital Color Code

Figure 42 Decoding the Reverse Control Channel (RECC) Data
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The measurement begins here and
ends after the Gate Time has elapsed.
101 Bits 11 Bits 48 Bits 37 Bits 11 Bits 48 Bits
WORD REPEAT 1 WORD REPEAT 2
DOTTING SYNG OF DOTTING | ovno OF
WORD 1 WORD 1
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WORD 1 SYNC | woRD 2 WORD 2
amps-de3.wmf
Figure 43 Decoding AMPS-TACS Reverse Voice Channel (RVC) Data
Measure Channel
DSAT
Y DSAT/DST (hex)
Displays 6-digit DSAT or DST data.
or
RVC Data (hex)
Data 000000000B8
— Decodes the full RVC data stream.
Message Parity
or (36 bits) (12 bits)
Hi Tone . )
DTMF Freq. On Time _ Off Time Displays DTMF
Sym Hz (Dual Tone Multi-
1 697.0  1209.0 50.0 50.0 Frequency)
nmps-de2.wmf tone information
Figure 44 Decoding NAMPS-NTACS Reverse Voice Channel (RVC) Data
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Interpreting Decoded Data

The following information refers to all Reverse Control Channel (RECC)
measurements, and the AMPS-TACS Reverse Voice Channel (RVC)
measurements. See the next section for information about NAMPS-NTACS RVC
measurements.

After being armed, the measurement begins when the last bit of Word Sync has
been received. All RECC measurements, and the AMPS-TACS RVC
measurement, last for the period specified in the Gate Time field.

The received bits are displayed as hexadecimal (hex) characters. If the last bits
received do not complete the last hex character, the received bits are used as the
most significant bits in the character, and the remaining bit positions are filled
with zeros.

For example; if the last bits received are “01”, two zeros are added to the right to
produce the binary number 0100. The hexadecimal equivalent, 4, is displayed.

The first two hex characters of the RECC data displayed contain the 7-bit Digital
Color Code of the Seizure Precursor. The characters are right-justified so the
farthest bit to the left for the first hex character is always 0. The first word of the
RECC message begins in the third hex character of the displayed data.

All bits of the RECC and RVC data streams received after the initial Word Sync
are displayed, including Parity and additional Dotting and Word Sync sequences.

The decoder does not check for any errors in the received data stream.
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NAMPS-NTACS Reverse Voice Channel Measurements

Three types of RVC information can be decoded; selected using the Measure
field.

DSAT displays the 6-digit DSAT (Digital Supervisory Audio Tone) or DST (Digital
Signaling Tone) number, depending on the type of signal being received. If the received
number is not one of the 14 standard combinations (7 DSAT or 7 DST), the decoder
displays a constantly changing number until one of the standard values is detected.

Data displays the 36 message bits and 12 parity bits of the RVC message. The mea-
surement begins when the last sync word bit is received, and ends after the last parity
bit is received. The measurement is re-triggered when the next sync word is received:
there is no gate time function for this decoder mode.

DTMF displays Dual-Tone Multi-Frequency tone pair frequencies and on/off times.
These are tones that may be used to trigger connected equipment after a mobile-to-base
station connection has been made (such as an answering machine or voice-mail sys-
tem).
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Continuous Digital Controlled Squelch System Decoder

The Continuous Digital Controlled Squelch System (CDCSS) Decoder analyzes
digital data streams used to turn squelch on and off on digitally-controlled-squelch

radios.
SIGHMALING DECODER
Statust
Data Rate JELEE Idle
ODoto (bin)
k]St o Heos
Code loct)
AF Anl In
[nput Level
1.0
Y
Tris Level EN !
RNV E CODER
FAOIO IHT
Folority
Morw-Inuert
cdcs-de1.wmf
Figure 45 The CDCSS Sequence Decoder Screen
AF Anl In
Audio frequency analyzer input selects the source of the signal to be analyzed.
See Also
"Interaction Between Screens'' on page 54
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Chapter 8, Signaling Decoder Screen
Continuous Digital Controlled Squelch System Decoder

Arm measurement prepares the decoder to be triggered by an incoming signal
when Single is selected.

This field displays all of the code word combinations from the received data
stream.

The top entry in this column is always 1 of the 83 standard (primary) industry
codes or NPC (No Primary Code). All other possible code combinations are listed
in numerical order after this entry.

If a Turn-Off Code (TOC) is measured for a full sampling period, ToC is
displayed with no other codes listed.

This measurement field displays a 23-bit segment of the data stream being
received.

After 23 bits have been received, the decoder shifts the bit sequence 23 times until
all possible bit patterns have been analyzed. Any possible code words are
displayed in the Codes (oct) column. Even if no code words are found, this
field will still display the bit sequence that was received.

Operating Considerations

This field is blank if the only signal received during the decoder’s latest sampling
period is a turn-off-code.

The final bit pattern displayed will not necessarily match any of the displayed
codes, since the bits are shifted 23 times during decoding.

This measurement field displays the data rate in bits-per-second for the data
stream being received.
Operating Considerations

For accurate measurements, the Data Rate for the CDCSS encoder should be set
to the expected data rate for the signal being analyzed by the CDCSS decoder.
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Input Level

This field specifies the signal level that you input (after de-emphasis if used). The
higher the level of signal expected by the analyzer, the higher the trigger level is
set.

Operating Considerations

The unit-of-measure is determined by the AF Anl In setting.

The input level should be set high enough to prevent false triggering, but low
enough to detect all valid zero-crossings of the incoming signal.

When using de-emphasis, the Input Level setting may need to be reduced
significantly to properly decode the incoming signal. De-emphasis is enabled/
disabled using the De-Emphasis field on the AF ANALYZER screen.

See Also

Trig Level field description, on page 229

Polarity
This field is used to match the polarity of the encoded signal being analyzed.

Normal Operation. When this field is set to Norm, a logical high (1) is displayed
when a positive peak in the received signal is detected. A negative peak displays a
logical low (0).

Inverted Operation. When this field is set to Invert, a logical low (0) is
displayed when a positive peak in the received signal is detected. A negative peak
displays a logical high (1).

Operating Considerations

Inverting amplifiers used in transmitters, receivers, and repeaters can cause an
inversion of the modulating digital data. If the decoded signal does not display the
expected results, change this field’s setting to see if the signal may be getting
inverted before being decoded.
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Single/Cont
This field specifies how you want the analyzer to be armed:
* Single is used to analyze and display the decoded information once each time
Arm Meas is selected.
* Cont is used to automatically re-arm the analyzer and display the measurements on a
continual basis until Single is selected.
Stop Meas
Selecting this field stops the analyzer when making a single measurement.
Trig Level

The trigger level indicates the minimum signal level required to begin a
measurement that has been “armed”. The level is adjusted by changing the
Input Level field’s setting.
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Using the CDCSS Decoder

AF Analyzer Settings

For proper CDCSS decoder operation, make the following AF ANALYZER
screen settings:

e Filter 1to<20Hz HPF (Required)
e Filter 2to 3kHz LPF (Recommended)

¢ Settling to Slow (Recommended)

Interpreting Decoded Data

Because CDCSS uses a continuously-repeating data stream, and there is no
framing information to tell the receiver when the code word is going to be sent,
the decoded data can result in several possible code combinations. This is why
more than one code word may be listed in the Codes (oct) column after
decoding.
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Digital Paging Decoder

The is used to test paging system transmitters using various formats, such as
POCSAG and GSC (Golay Sequential Code). The Tune Freq field of the TX
TEST screen is typically used to tune to the pager channel to be decoded.

SIGMALIMG DECODER

Status!
Data Rate Data Trre IETTETOE Idle
Oisrlay Poge Line Index
Fl=top Meas
Ooto Diselayv Stondard
Gate Tiie
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)
AF Anl In
Input Level
Y
Tria Level
383 mV
Folority
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digi-de1.wmf
Figure 46 The Digital Paging Decoder Screen
AF AnlIn
Audio frequency analyzer input selects the source of the signal to be analyzed.
This is typically set to FM Demod for off-the air decoding of pager transmitters.
Arm Meas

Arm measurement prepares the decoder to be triggered by an incoming signal.
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Data Display

This field displays up to three different decoded parameters after a message has
been analyzed:

Pager code - the unique pager code number or address.

Function - number representing one of the four types of signals that can be
sent.

Pager data - information sent as a numeric or alpha-numeric message. This
parameter is not displayed when tone-only formats are decoded.

Data Rate

This display field lists the data rate of the received signal in bits-per-second (bps).

Operating Considerations

This measurement relies on the digital paging encoder screen’s data rate setting.
Set the encoder’s Data Rate field to the expected incoming data rate for
accurate measurements.

See Also

Data Rate field description, on page 320

Display Page

This field is used to select a specific page of decoded data. More than one page of
decoded data may be available when a batch of messages is received during the
specified gate time. The Number of Pages field indicates how many pages were
decoded.
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Gate Time

This field specifies how long the decoder analyzes a signal after it has been
triggered. Up to 65 seconds of gate time can be specified. The minimum gate time
should be set long enough to allow the preamble and all necessary data bits to be
captured.

If too much data is decoded during the gate time, the decoder buffer will overflow
(an error message is displayed when this happens). Decrease the gate time if this
error is displayed.

Input Level

Enter the expected data signal level in this field. The higher the level of signal
expected by the analyzer, the higher the trigger level is set.

Operating Considerations

The unit-of-measure is determined by the AF Anl In setting.

The input level should be set high enough to prevent false triggering, but low
enough to allow triggering for valid signals (typically about 3 kHz).

De-emphasis should not be used with this signaling format. Access the AF
ANALYZER screen and set the De-Emphasis field setting to Of£.

See Also

Trig Level field description, on page 234

Number of Pages

See the Display Page field description, on page 232

233

www.valuetronics.com



Chapter 8, Signaling Decoder Screen
Digital Paging Decoder

Polarity
This setting is used to match the polarity of the encoded signal being analyzed.

Normal Operation. When this field is set to Norm, a logical high (1) is displayed
when a positive peak in the received signal is detected. A negative peak displays a
logical low (0).

Inverted Operation. When this field is set to Invert, a logical high (1) is
displayed when a negative peak in the received signal is detected. A positive peak
displays a logical low (0).

Single/Cont
This field specifies how long you want the analyzer to decode incoming signals:

* Single tells the analyzer to display the information received during one gate time.
Measurements are displayed until Arm Meas is selected again.

* Cont is used to automatically re-arm the analyzer and display new measurements on a
continual basis until Single is selected. Previous measurement results are over-writ-
ten by subsequent measurements.

Stop Meas

Selecting this field stops the analyzer when making single measurements.

Trig Level

The trigger level indicates the minimum signal level required to begin a
measurement that has been “armed.” The level is adjusted by changing the Input
Level field setting.
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Dual-Tone Multi-Frequency (DTMF) Decoder

The DTMF Sequence Decoder analyzes Dual-Tone Multi-Frequency tone
sequences and displays the associated parameters.

SIGHALIHG DECODER
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z
RF Anl In

Ihput Level

=

DECADER
RADIO INT

dtmf-de2.wmf

Figure 47 The DTMF Decoder Screen

AF Anl In

Audio frequency analyzer input selects the source of the signal to be analyzed.

Operating Considerations

This is a priority control field. Accessing the RX TEST or TX TEST screen
overrides any changes made to this field in this screen.

Arm Meas

Arm measurement prepares the decoder to be triggered by an incoming signal
when making single measurements.
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Gate Time

This field specifies how long the decoder analyzes a signal after it has been
triggered.

Hi Tone
This for the high frequency tone in each tone pair. The measurement type is
selected by selecting the Freq field to display a list of measurement choices.
Operating Considerations
Frequency error is calculated by comparing the DTMF Encoder’s frequency
settings for each tone pair with the decoded frequencies.
See Also
""Using the DTMF Decoder' on page 240
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Input Level

This field specifies the signal level that you input (after de-emphasis if used). The
higher the level of signal expected by the analyzer, the higher the trigger level is
set.

Operating Considerations

The unit-of-measure is determined by the AF Anl In setting.

The input level should be set high enough to prevent false triggering, but low
enough to allow triggering for fluctuating signal levels.
De-emphasis Effects

De-emphasis is a single-pole, low-pass filter with a 212.2 Hz corner frequency. It
is enabled/disabled using the De-Emphasis field on the AF ANALYZER screen.
(Refer to Figure 12, "AF ANALYZER Functional Block Diagram,' on page 96.)
The Input Level is the expected level at the output of the de-emphasis network.

Assuming a mean DTMF frequency of approximately 1 kHz, decoding with de-
emphasis on (set to 750 ps) requires the input level to be set to 212/1000 = 0.212
times the peak deviation, or about 1/5 the incoming level of the tone.

Examples of Input Level Settings

Example 1

Peak deviation 3 kHz, De-emphasis off. Set the input level to 3 kHz.

Example 2

Peak deviation 3 kHz, De-emphasis 750 ms. Set the input level to 3x0.212 =
636 Hz
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Lo Tone

This measurement field lists the frequency or frequency error for the low
frequency tone in each tone pair. The measurement type is selected by selecting
the Freq field to display a list of measurement choices.

Operating Considerations

Frequency error is calculated by comparing the DTMF Encoder’s frequency
settings for each tone pair with the decoded frequencies.

See Also
""Using the DTMF Decoder' on page 240

Off Time

This measurement column lists the length of time each tone pair was “off” prior to
the next tone being received.

On Time

This measurement column lists the length of time each tone pair was “on.”

Single/Cont
This field specifies how you want the analyzer to be armed:

* Single is used to analyze and display the decoded information once each time
Arm Meas is selected.

* Cont is used to automatically re-arm the analyzer and display the measurements on a
continual basis until Single is selected.
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Stop Meas

Selecting this field stops the analyzer when making single measurements.

Sym
The symbol column corresponds to the DTMF Encoder’s symbols assigned for
each tone pair. As each tone pair is analyzed, the corresponding symbol is listed in
this column.

Operating Considerations

The symbol assigned is based on the closest symbol frequencies to that tone pair.
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Using the DTMF Decoder

Measurement Limits

Lo Tone: 680 -960 Hz
Hi Tone: 1190 - 1660 Hz

Actual limits are typically slightly wider than this. However, the crossover point
between Hi and Lo tone decoding is approximately 1.1 kHz. If incoming tones
approach this point, unreliable measurements may be displayed (frequency
measurement errors and spurious off times).
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EDACS Decoder

This screen decodes the digital signaling data from an Ericsson GE EDACS®
(Enhanced Digital Access Communications System) transmitter. This function is
provided to test mobile radios, but it is not designed to test EDACS base stations.

Before transmitter measurements can be made, the EDACS Encoder must be set
up to provide the necessary system information. (Refer to ""Using the EDACS
Encoder' on page 334 for information on setting up the EDACS Encoder.)

Four types of calls can be decoded: group, individual, emergency, and voice

guard.
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Figure 48 The EDACS Trunked Radio Decoder Screen
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This field selects the source of the signal to be decoded. FM Demod is normally
used, since the data being decoded is usually the demodulated signaling data from

an EDACS transceiver.
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Arm Meas

Select this field to prepare the decoder to be triggered by transmitted signaling
data. When selected, the Status: field indicates Armed.

Data

This area displays the decoded call request signaling data from your transmitter.
The type of data displayed depends on the Radio/Repeater setting and the type
of message decoded.

Input Level
This field is used to set the trigger level for the decoder. The displayed Trig

Level changes as the Input Level is adjusted. This field is normally set to
1 kHz for EDACS decoding (assuming the AF Anl In field is setto FM Demod).
Operating Considerations

The units displayed (kHz, %, V) depends on the AF Anl In setting.

Polarity

This field is used to match the polarity of the data to be decoded. This field is
usually set to Norm.

See Also

Polarity field description, on page 331
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Radio/Repeater
This field specifies whether the decoder will trigger on the received sync word of
a mobile signal (Radio), or on the sync word from a repeater (Repeater). It also
specifies how the received data will be interpreted.
The repeater function is not fully implemented at this time to provide base station
decoding.

RX Test
When Send is selected, the Control Channel Site ID message is output at the RX
Frequency specified in the Control Channel settings on the EDACS Encoder
screen.

Single/Cont
This field specifies how you want to arm the decoder.
* Single requires you to manually arm the decoder (using the Arm Meas field) before

each measurement is made.
* Cont automatically arms the decoder to make a measurement, and re-arms the decoder
after a measurement is made.

Operating Considerations
To dis-arm the decoder in single mode, select the Stop Meas field. The Stop
Meas function is disabled when Cont is selected.

Standard
The encoder’s Data Rate field must be set to the data rate expected from the
radio or the repeater being decoded. This is best done by selecting the
corresponding standard on the encoder’s screen.
See Also
Standard field description, on page 332

Stop Meas

This field is used to dis-arm the decoder when making single measurements. It is
not used when making continuous (Cont) measurements.
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Using the EDACS Decoder

EDACS Transmitter Testing

When the mobile is turned on, it automatically tunes to its pre-programmed
control channel frequency. The Test Set generates the control channel signal using
the RF Generator and the Control Channel fields of the EDACS Encoder.

When the mobile is receiving the control channel, the transmitter can be keyed to
send a call request message to go to a working channel. (The working channel
settings are specified in the EDACS Encoder.)

After the mobile starts transmitting, the EDACS Decoder displays the decoded
signaling data. You can then access the DUPLEX TEST screen to make
modulation and RF carrier measurements.

Transmitter Test Procedure

This procedure establishes a control channel connection between the Test Set and
your mobile. After the mobile locks to the control channel, the decoder is armed
and the mobile’s transmitter is keyed to make measurements.

NOTE: Each EDACS radio is pre-programmed to access a specific control channel and one or more
working channels. Other mobile and system identification information is also programmed
into the radio. You cannot test an EDACS mobile without first entering these values into the
EDACS Encoder screen.

CAUTION: Before testing your transmitter, read the MAX PWR limit printed under the Test Set’s RF IN/
OUT port. Exceeding this limit could damage your Test Set.

Preset the Test Set

Press the PRESET key on the Test Set to set all controls to a known state and
display the RX TEST screen.

Connect the Mobile to the Test Set

Connect the antenna port of the mobile to the RF IN/OUT port of the Test Set.
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Define the Control Channel Settings

1.

newb

7.
8.
9.

Turn AF Generator 1 off by positioning the cursor in front of the 3. 00 value of the
AFGenl To field and pressing the ON/OFF key.

Select ENCODER from the To Screen menu.

Select the EDACS Mode to display the EDACS Encoder.

Select the Data Rate using the Standard field. (4800 or 9600 bps)

Enter the Control Channel settings.

e The Number is your system’s control channel number.

* The RX Frequency is the control channel’s receive frequency for your mobile.
e The TX Frequency is the control channel’s transmit frequency for your mobile.
Enter the Working Channel settings.

* The Number is the working channel number you want the mobile to be sent to.

*» The RX Frequency is the mobile’s receive frequency for the selected working
channel.

e The TX Frequency is the mobile’s transmit frequency for the selected working
channel.

Enter the Logical ID number.
Enter the Group ID number.
Enter the Site ID number.

Prepare the Decoder for Transmitter Measurements

1.
2.
3.

Turn the SQUELCH control on the Test Set fully clockwise.

Select DECODER from the To Screen menu to access the EDACS Decoder.

Setthe AF Anl In field to FM Demod to demodulate the signal from your transmit-
ter.

Setthe Input Level field to about one third of the expected deviation. (For example,
if your transmitter’s deviation is 3 kHz, set the Input Level to about 1 kHz.)
Select the Arm Meas field to prepare the decoder. The Status : field should indicate
Armed.

Select the Send field (under RX Test). This outputs the control channel information
specified in the EDACS Encoder.

The mobile should indicate that it is receiving the control channel data.
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Using the EDACS Decoder

Make Basic Transmitter Measurements

1.

Key the mobile’s transmitter and verify that its transmit indicator is on. The call type,
Group ID, and Logical ID information transmitted by your mobile is displayed under
the Data field.

With the transmitter still keyed, press the DUPLEX key to access the DUPLEX TEST
screen. TX Frequency and TX Power are displayed.

Making Other Transmitter Measurements

By connecting Audio Frequency Generator 1 (AFGen 1) to your transmitter’s
microphone input, you can make calibrated modulation measurements; such as
microphone sensitivity, modulation limiting, and transmitter frequency response.

1. Connect the AUDIO OUT port of the Test Set to your mobile’s microphone input.
2. Access the DUPLEX TEST screen.

3.
4

Set the upper part of the AFGenl To field to Audio Out.

. Use the lower part of the AFGenl To field to adjust the output level into the micro-

phone line.

Use the AFGenl Freq field to adjust the audio generator’s frequency.
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Function Generator Decoder
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Figure 49 The Function Generator Decoder Screen

AF Anl In

Audio frequency analyzer input selects the source of the signal to be analyzed.

Operating Considerations

This is a priority control field. Accessing the RX TEST or TX TEST screen
overrides any changes made to this field in this screen.

See Also

"Interaction Between Screens'' on page 54
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Arm Meas

Arm measurement prepares the decoder to be triggered by an incoming signal
when making single measurements.

Frequency

This measurement displays the decoded signal’s frequency.

Gate Time

This field specifies the minimum time the decoder analyzes a signal after it has
been triggered.

Input Level

This field specifies the signal level that you input (after de-emphasis if it is turned
on). The higher the level of signal expected by the analyzer, the higher the trigger
level is set.

Operating Considerations

The unit-of-measure is determined by the AF Anl In setting.

The input level should be set high enough to prevent false triggering, but low
enough to allow triggering for fluctuating signal levels.

If de-emphasis is used (by setting the AF Analyzer’s De-Emphasis field to
750 ps), the Input Level should be set to about 1/5 of the measured signal’s
level. For example, a 1 kHz, 1 Vpeak sinewave into the AF Analyzer’s input
requires an Input Level of approximately 0.212 V to trigger correctly.

See Also

Trig Level field description, on page 254
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Stop Meas
Selecting this field stops the analyzer when making single measurements.
Single/Cont
This field specifies how you want the analyzer to be armed:
* Single is used to analyze and display the decoded information once each time
Arm Meas is selected.
* Cont is used to automatically re-arm the analyzer and display the measurements on a
continual basis until Single is selected.
Trig Level

The trigger level indicates the minimum signal level required to begin a
measurement that has been “armed”. The level is adjusted by changing the
Input Level field setting.
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Using the Function Generator Decoder

Decoding Considerations

Frequency measurements are affected by the Filterl, Filter2, Settling,
and De-Emphasis settings in the AF ANALYZER screen.

Four dashes (- - - -) are displayed if the incoming signal is out of range, or if the
Gate Time is too long for the frequency being measured.
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LTR Decoder
This decoder mode displays trunked signaling data for mobile radios and repeaters
using the EF Johnson LTR® (Logic Trunked Radio) format.
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Figure 50 The LTR Trunked Radio Decoder Screen
AF Anl In
Audio frequency analyzer input selects the source of the signal to be analyzed
(almost always FM Demod for LTR decoding).
Arm Meas
Arm measurement prepares the decoder to be triggered by an incoming signal
when set to make a single measurement.
Data

This field displays decoded LTR data. The LTR display setting determines
what type of data is decoded.
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Data Rate

This display field lists the data rate of the received signal.

Operating Considerations

This measurement relies on the LTR Encoder screen’s data rate setting. Set the
encoder’s Data Rate field to the expected incoming data rate for accurate
measurements (typically 297.6 bps).

Gate Time

This field specifies how long the decoder analyzes a signal after it has been
triggered.

Input Level

Enter the expected data signal level in this field (typically 1 kHz for LTR data).
The higher the level of signal expected by the analyzer, the higher the Trigger
Level is set.

Operating Considerations

The unit-of-measure is determined by the AF Anl In setting (kHz when the input
is FM Demod).

The input level should be set high enough to prevent false triggering, but low
enough to allow triggering for valid signals.

See Also

Trig Level field description, on page 254
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LTR Display

* Radio - displays the mobile’s transmitted trunking data. An example display might
look like this:

Area : 0
Goto :2
Home : 2
ID :128
Free : 31

* Repeater - lists the 20 possible repeater numbers in an LTR system. The data from
the monitored repeater is displayed. If multiple radios try to access the repeater during
decoding, the data sent to those radios by that repeater is also displayed.

The data is displayed as a series of digits next to the number of the repeater that sent it.
For example, a decoded message with a Goto number of 02 may look like this:

0l1: 02: 0020212806
03: 04:
04: 05:

This is interpreted as follows:

02: 0 02 02 128 06
Repeater Area Goto Home ID Free

Polarity
This setting is used to match the polarity of the encoded signal being analyzed.

Normal Operation. When this field is set to Norm, a logical high (1) is displayed
when a positive peak in the received signal is detected. A negative peak displays a
logical low (0).

Inverted Operation. When this field is set to Invert, alogical high (1) is
displayed when a negative peak in the received signal is detected. A positive peak
displays a logical low (0).
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Single/Cont
This field specifies how long you want the analyzer to decode incoming signals:

* Single tells the analyzer to display valid LTR information received during one gate
time.

* Cont is used to automatically re-arm the analyzer and display the measurements on a
continual basis until Single is selected.

Stop Meas

Selecting this field stops the analyzer when making single measurements.

Trig Level

The trigger level indicates the minimum signal level required to begin a
measurement that has been “armed.” The level is adjusted by changing the
Input Level field setting.
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Using the LTR Decoder

Decoding Mobile Radio Signaling Data

A transmit channel must be established before a mobile radio is tested (otherwise
the transmitter will attempt to transmit but time-out and de-key automatically). A
procedure for establishing a trunked transmit channel is provided in '"Using the
LTR Encoder' on page 346.

After establishing a trunked transmit channel, keep the transmitter keyed and
perform the following steps.

1
2
3
4.
5
6

. Access the DECODER screen, and select LTR for the Mode.
. Setthe LTR display field to Radio.

. Set the Single/Cont field to Single.

Set the AF Anl In field to FM Demod.

. Setthe Input Level to 1 kHz.

. Select Arm Meas to prepare the decoder for triggering. The transmitted data should be

displayed after being computed.

AnEnd of Data reached during decode. message may be displayed at
the top of the screen during decoding. Four conditions usually cause this message
to be displayed:

The Gate Time is too short to decode all the data. Increase this setting.
The Input Level is set too low or too high. Change the level.
The trunking data is inverted. Select Invert in the Polarity field.

The LTR radio is not transmitting. Re-establish a transmit channel.

www.valuetronics.com
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Using the LTR Decoder

Decoding Repeater Signaling Data

Press the PRESET key.

1
2
3.
4

® N o2 o

10.
11.

. Access the DUPLEX TEST screen.

Set the Tune Mode to Manual.
Enter your repeater’s transmit frequency in the Tune Freq field.

Select the Input Port (RFIN/OUT for direct transmitter-to-Test Set connections;
Ant (ANT IN) for off-the-air measurements).

Attach an antenna to the Test Set if you are making off-the-air measurements.
Access the DECODER and select the LTR mode.

Set the LTR display field to Repeater.

Select the triggering mode.

* Select Single to decode and display only the first valid transmitter data received.
The decoder must be re-armed before another measurement can be made.

* Select Cont to continuously monitor a repeater and display its transmitted data.
Set the AF Anl In field to FM Demod.
Set the Input Level to | kHz.

Select Arm Meas if you are using single triggering. The transmitted data is displayed
after computing is displayed in the Status field.

If no decoded data is displayed

The repeater may not be transmitting.

The RF signal may be too low for off-the-air measurements. Use a better antenna,
or set the RF ANALYZER screen’s Sensitivity field to High.

The Gate Time may be too short. Increase the value.
The received data may be inverted. Set the Polarity field to Invert.

The trigger level may be too low or too high. Change the Input Level setting.
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MPT 1327 Decoder

The MPT 1327 Decoder screen is used with the MPT 1327 Encoder screen to
decode and display MPT 1327 data streams. Like the MPT 1327 Encoder, the
MPT 1327 Decoder is primarily intended to be controlled using IBASIC programs
running on the Test Set’s IBASIC controller or on an external controller.

SIGHALING DECODER

HHT Test Entry Load Test Stotust
o r o [dle
Firzt Frame Hum Frames Exit Status d| Hode
T
k]St or Test
Hum  Time O Tvee Frome Digits Stondard

STO900
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/ —
" Audio In
~—~Frame Log-
/ Input Level

| 2

Tris Level
383 ¥

=z

mpt-del.wmf

Figure 51 The MPT 1327 Decoder Screen
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Manually Decoding MPT 1327 Signals

To manually test MPT 1327 radios using this decoder, you must first set up the
MPT 1327 Encoder to provide the necessary protocol to get the radio up on the
correct channel. This requires a thorough knowledge of the MPT 1327 Encoder
operation, including using the undisplayed controls accessed using IBASIC
commands.

For these reasons, the following information generally assumes you are operating
the decoder under IBASIC control.

Decoder Triggering

For MPT 1327 signaling detection, the decoder should be configured for
repetitive retriggering using the HP-IB command:

TRIGger:MODE:RETRigger REPetitive

When the decoder is armed it is triggered whenever it receives the
synchronization sequence appropriate to the test mode (selected on the MPT 1327
Encoder screen). Refer to table 6.
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Table 6 Triggering the MPT 1327 Decoder
Test Mode Decoder Synchronization Sequence

Off -

Control SYNC

Traffic SYNT

1200Hz 1111

1800Hz 0000

Dotting 1010

MPT 1327 Decoder

The SYNC and SYNT patterns are those defined for the MPT 1327 Encoder. (The
defaults are C4D7,¢ and 3B28,4 respectively.)

When a synchronization sequence is recognized, the message is placed (timeslot
aligned) into the receive buffer. The receive buffer is organized as 16 x 128 bit

timeslots.

Decoder repetitive retriggering is used to minimize the decoder down-time
between messages. It is therefore important to extract the messages from the
decoder buffer as soon as possible after their arrival. This avoids the messages
being overwritten by further signaling.

www.valuetronics.com
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Detecting and Querying Messages

IBASIC can be informed about the arrival of a message in the decoder buffer. To
do this, configure the HP-IB status registers to cause a service request (SRQ) on
the negative transition event of bit 12, “Decoder Result Available” in the
Hardware Status Register #1.

For further information on the Hardware Status Register refer to the
Programmer’s Guide.

The message is read from the decoder buffer by the command:

MEASure:DECoder:MPT1327:BUFFer?

This query returns a quoted string comprising the contents of one or more
timeslots. The string is disassembled into mnemonic form. If more than one
message is received, the individual messages are separated by semicolons. If a
timeslot contains data codewords, it is disassembled into the DCW extension.
Examples of this are:

¢ Simple RQS from RU.RQS 0,1,5,0

¢ (Cleardown from RU sent in three consecutive timeslots.
MAINT O0,1,283,3,0;MAINT O,1,283,3,0;MAINT O,1,283,3,0

* SAMIS response to AHYC giving PSTN digits for call.
SAMIS 14391,83782;DCW #H080000000000, #H000000000000

There are two other measurements available on the decoder screen:

* The Signaling Data Rate. The signaling data rate measurement is the measured baud
rate of the received message. It is most accurately measured on a “dotting” pattern.

e The Received Message Timing. This measures the timing of the received message rel-
ative to the timeslots in the forward control channel. It has two modes of operation:

*Slot timing mode. This works in the Control test mode only, it is disabled in
all other modes. This is the default mode.

*The timing counter is reset at the end of every control channel timeslot. If a mes-
sage is received, the time from the most recent slot end, to the start of the received
message’s preamble, is reported as the timing measurement result.
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*In the slot timing mode it is not possible to determine whether the message was

returned in the “correct” timeslot. (For example, if it is a response that should re-
turn in the timeslot immediately following the requesting forward message.) It is

possible to check that the timing offset from the forward channel slot boundaries

is within specification.

*This mode is selected with the following HP-IB with the command:
*DECoder:MPT1327:TIME:MODE *SLOT
e works in the Control and Traffic test modes, it is disabled in all other modes.

*In Control mode the timing counter is reset at the end of each message transmitted
from the control channel message buffer. It is not affected by the on-going trans-
mission of the control channel filler pattern.

*In the Traffic mode the timing counter is reset at the end of each message trans-
mitted from the traffic channel message buffer. There is no background filler pat-
tern.

*In the response timing mode both next slot and slot offset timing can be checked.
The received message must however, be solicited by a forward message so that
the timer is reset and the measurement is meaningful.

*This mode is selected via the HP-IB with the command:

*DECoder:MPT1327:TIME :MODE ’'RESPONSE’

www.valuetronics.com
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NMT Decoder

The NMT Encoder and Decoder work together to test Nordic Mobile Telephone
equipment used in a number of countries using different NMT standards. As each
standard is selected, the Test Set configures the encoder and decoder to create and
measure the corresponding RF carrier and digital data structure.

The following terms are used throughout the NMT sections of the manual:
DUT - Device-Under-Test: The device being tested (MS, BS, or MTX).

Frames - Groups of digital information that comprise an NMT signal. (This manual as-
sumes you understand the frame structure for the signals you need to create or analyze;
any frame information provided is for reference purposes.)

MS - Mobile Station: The equipment used by a mobile subscriber.

BS - Base Station: The unit that provides the radio interface between one or more Mo-
bile Stations and the Mobile Telephone Exchange.

MTX - Mobile Telephone Exchange: The unit that provides the interface between one or
more Base Stations and the telephone network.

Standard - The set of frequency and data format standards used by different countries.

The NMT Decoder screen is used to load and run NMT test programs you create.
The programs are used to transmit NMT-encoded signals to a device, and to
evaluate received NMT signals.
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Chapter 8, Signaling Decoder Screen
NMT Decoder
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The NMT Decoder Screen

Audio frequency analyzer input selects the input for the analyzer. When selected,
this field displays a list of choices:

* The output of the AM, FM, or SSB demodulators.

e The AUDIO IN, RADIO INTERFACE, MODULATION INPUT, MIC/ACC, and AU-
DIO OUT connectors.

» The signal present at the AM or FM modulators for the RF Generator.

See Also

"Interaction Between Screens'' on page 54
"Displaying Measurements'' on page 57

This field indicates which EXIT n command caused the program to stop running.

See Also

EXIT n command in the '"Program Command Syntax'' on page 277.
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NMT Decoder

Frame Log
The Frame Log area lists the recorded frame information generated by the encoder
and received by the decoder. Field descriptions for this area are listed together.
D
The Direction column tells if a frame was transmitted by the encoder (T), or
received by the decoder (R).
Frame Digits
This column lists the information part of the recorded frames, displayed as
hexadecimal digits.
Num
This column lists the reference numbers assigned to the recorded frames in the
order they were transmitted and received.
Time
The times in this column indicate when each frame was transmitted or received
after Run Test was selected. The times are listed in bit intervals that are
dependent on the data rate set in the NMT Encoder.
For example, at a data rate of 1200 bps, one bit interval is equivalent to 0.833 ms
(1/1200).
Type
This column lists the NMT standards frame type for each frame.
Operating Considerations
The received frame type is determined using the decoder’s Standard field
setting, and the encoder’s DUT field setting. If these settings do not agree with the
actual DUT and its standard, the received (R) frame types may not be correctly
identified.
The transmitted frame type is determined by the Send f commands used in the
NMT test program being executed.
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Input Level
This field specifies the signal level that you input. The higher the level of signal
expected by the analyzer, the higher the trigger level is set.
Operating Considerations
The unit-of-measure is determined by the AF Anl In setting.
The input level should be set high enough to prevent false triggering, but low
enough to allow triggering for fluctuating signal levels.
De-emphasis can greatly affect the input level required for proper decoding.
When decoding NMT data streams, you should turn de-emphasis off (controlled
by the De-Emphasis field on the AF ANALYZER screen.)
See Also
Trig Level field description, on page 234
Load Test
This double field is used to select and load NMT tests from a variety of mass
storage devices. After the appropriate Mass Storage device is selected using the
field on the right, the desired NMT test is selected using the field on the left.
Load Test
T
Test Hame  Mass Storage
nmt-load.wmf
Operating Considerations
Directly entering a command into the NMT Test Entry field automatically
removes from memory any NMT test previously loaded using the Load Test
field.
NMT Test Entry

See "Using Direct Command Entry" on page 274.
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Run Test

Single/Cont

Stop Test

Standard

Trig Level

Selecting this function executes (runs) the NMT test specified in the Load Test
field or entered directly into the NMT Test Entry field.

This field specifies how you want the test to be run:

* Single executes the NMT program and displays the decoded information once each
time Run Test is selected.

* Cont continually re-runs the program, and displays the decoded information, until
Single is selected.

Selecting this field interrupts the NMT test while running. If Cont is selected, the
program automatically re-runs from the beginning.

This field specifies the NMT standard for the signal being decoded.

Operating Considerations

This setting alters the decoder’s function by specifying the expected frame
structure and channel range for the incoming signal.

Trying to run a test with the wrong standard selected will result in incorrect
decoded data, or will display an operating error message.

See Also

Trig Level field description, on page 221
""Standard Equivalents'' on page 269

Trigger level indicates the minimum signal level required to begin a
measurement. This level is adjusted by changing the Input Level field setting.
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Using the NMT Decoder/Encoder

General Encoder Operation

The following are fields that are typically used for testing different types of NMT
equipment.

Refer to the individual field descriptions for detailed information on each field’s function
and operating parameters.

Testing Mobile Stations
These fields are typically used to test an MS:

e Calling Channel: Number and Power

e Traffic Channel (Main): Number and Power
e Traffic Channel (Alt): Number and Power

e Traffic Area: Main and Alt

« DUT

e TCI (Tariff Class Information)

e  MSN (Mobile Subscriber Number)

¢ Data Rate

¢ Access Channel: Number and Power
¢ Batt Save

e Area#

e Add Info

e SIS Challenge

Testing A BS or MTX

These fields are typically used to test a BS or MTX:
e Mgmt/Maint

e Meas Ch#

e Phi Signal

e Meas Field Strength

e Password

¢ BS Identity

¢ Alarm Level High and Low

e SIS Response

Fields Used with Different Standards

Fields in the upper part of the screen are used with all NMT standards. Fields in
the lower part of the screen are only used with the STD900 standard.
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General Decoder Operation
The NMT Decoder screen has several uses:
¢ Entering NMT programming commands.
¢ Loading existing NMT tests from a variety of storage media.
* Running NMT tests.
e Decoding received NMT signals.

Operating Steps
Manual NMT radio tests generally follow four basic steps:

Write your test program to send encoded information and evaluate received frames.
Enter the necessary information into the various encoder and decoder fields.

Make the required Test Set AF Analyzer, RF Analyzer, and RF Generator settings.
Load and run your program from the decoder.

b=

Changing Standards: Each NMT standard affects several operating parameters for the
encoder and decoder screens; however, there are no visual changes to the contents of
either screen when standards are changed. You must be aware of these changes when
manually testing radios using these screens.

Refer to the Standard and Calling Channel Number field descriptions for expla-
nations on the effects of these fields
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Standard Equivalents

Only two standards are referred to in this section: STD450 and STD900. All other
national standards are based on these two. If a field description says “only used
with the STD900 standard”, the field can also be used with other national
standards listed under the STD900 equivalents below.

The following list identifies which national standards are based on STD450 and
STDY00:

STD450 Equivalents

e Austria

¢ Benelux

e Bulgaria

¢ Cro-Slav (Croatia-Slovenia)

e Hungary
e Malaysia
e Saudil

e Saudi2

* Spain

e Thailand
e Turkey

STD900 Equivalents
e France (Uses the STD900 protocol at STD450 frequencies)

Manual Testing of NMT Radios

NMT signals contain complex groupings of digital data that vary in format and
function, depending on a number of system operating needs.

To be able to test NMT radios using these screens, you must be familiar with the
theory, applications, and specifications of the NMT systems. The large volume of
information required to explain the NMT system is beyond the scope of this
manual.

Documents explaining the structure and specifications for the different NMT
standards should be obtained from the radio communications regulatory agency of
the appropriate country.
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Required Test Set Settings
The following Test Set settings should be made before using the NMT Encoder/

Decoder screens. These settings assume the Test Set is in its preset state.
RF Generator Settings
AFGenl To:Audio Out and Off

AFGen2 To:FMand 3.5 kHz

RF Analyzer Settings
Tune Mode:Manual
Input Atten:Holdand O dB

Squelch: Fixed

AF Analyzer Settings
AF Anl In:FM Demod
Filter 1:300Hz HPF
Filter 2:15kHz LPF

De-Emphasis: Off

Initial NMT Encoder Settings
Mode: NMT

DUT: MS (for testing Mobile Stations)

Initial NMT Decoder Settings
Input Level: 3.0 kHz

270

www.valuetronics.com



Chapter 8, Signaling Decoder Screen
Using the NMT Decoder/Encoder

Special Frame Suffixes

Some frame designations include a suffix to identify specific encoder screen fields
(such as TC2 for Alternate Traffic Channel) or to indicate special frame values
affected (such as the S suffix that indicates Battery Save information; example -
1aS).

The following suffixes are appended to some frame designations:
AC = Access Channel
CC = Calling Channel
S = Battery Save
TA1 = Main Traffic Area
TA2 = Alternate Traffic Area
TC1 = Main Traffic Channel
TC2 = Alternate Traffic Channel
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Creating NMT Tests

The NMT Encoder outputs signals using programs running in the NMT Decoder.
This differs from the Test Set’s other signaling encoder functions that have a
“send” function to directly output their signals (such as DTMF and Tone
Sequence).

To use the NMT Encoder and Decoder functions, you must first understand how
tests are written.

Programming Overview

Special program commands are used by the Test Set to test NMT radios. These
commands are used to send frames, perform simple branching and looping
operations, change RF channels, and test received frame types.

The NMT Decoder has its own RAM to run programs. All NMT program
commands must be entered into the decoder’s RAM before they can be executed.
This can be done directly by entering commands one at a time into the NMT Test
Entry field, or by loading a test program that has been created and saved on mass
storage.

NOTE: NMT Format: When storing NMT tests you have created, you must save them as ASCII files
using the BASIC command SAVE (and use the GET command to retrieve them). Non-ASCII
files cannot be retrieved using the NMT Decoder screen’s Load Test field, and therefore
cannot be run.
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Creating NMT Tests
Tests can be created and saved using any of these methods:

e Writing programs on a connected external controller, downloading them into the Test
Set’s IBASIC RAM, and then storing them on mass storage.

* Using the TESTS screen’s IBASIC Controller and the cursor-control knob to enter pro-
grams line-by-line into IBASIC RAM, and then saving them on mass storage.

* Using the TESTS screen’s IBASIC Controller and a connected terminal to enter pro-
grams line-by-line into RAM, and then saving them on mass storage.

* Using an IBASIC program that creates a file to output program commands.

Entering Tests Into The Decoder’s RAM
NMT commands are entered into the decoder’s RAM using any of these methods:
* Using the Load Test field to load an existing test from mass storage.

* Using a connected terminal or cursor-control knob to directly enter commands into the
decoder’s NMT Test Entry field.

* Using an IBASIC program that outputs commands to the NMT Test Entry field.

The most efficient method is to use a connected computer to write the program,
store the program on a memory card, and then select the test from the memory
card using the decoder’s Load Test field.
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Using Direct Command Entry

The decoder’s NMT Test Entry field allows you to directly enter program
commands into the decoder’s RAM. Program line numbers are not used, and no
LIST or EDIT function is available for programs entered this way. This capability
is provided to allow direct entry of small programs without the need of external
equipment or the need to store the program for future use.

Program Example

This example program can be entered line-by-line into the NMT Test Entry
field, and then run by selecting Run Test:

begin

set 1 5

10 send 1la
send 2a
repeat 1 10
exit 0

end

NOTE: Entering commands directly into the NMT Test Entry field causes any existing
programs you have loaded to be removed from the decoder’s memory.

Also, programs entered into the NMT Test Entry field cannot be saved on
mass storage.
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Programming Using an External Computer

Writing programs on an external computer using BASIC allows you to write and
edit the NMT program, and then store it on mass media (memory card, RAM disk,
external disk).

Since some NMT syntax used are not valid BASIC language commands, a special
program structure is required.

Program Structure

The following rules must be followed when writing NMT programs to be stored
on mass media:

All statements in the program must appear as BASIC comments, beginning with an ex-
clamation point (!) following the line number. REM statements cannot be substituted
for the (!) symbol.

All statements desired as comments in the NMT program are indicated by a double ex-
clamation point (!!) as the first entry following the line number.

The first line of all NMT programs must have !!NMT following the line number.

When storing NMT programs, file names must begin with the letter n (either lower or
upper case). The n is removed before the filename is shown in the menu for the Load
Test field. (For example, a file saved as nNMT1 appears as NMT1.) Program Exam-
ple

The following example can be saved on mass storage, and then retrieved and run
using the decoder’s Load Test field:

I INMT

!BEGIN

!SET 1 5

!10 SEND 1A
!SEND 2A
!REPEAT 1 10
'EXIT O

!'END

www.valuetronics.com

275



Chapter 8, Signaling Decoder Screen
Creating NMT Tests

Downloading Programs

Once programs are entered into the Test Set’s IBASIC Controller’s RAM and
saved on mass storage, they can be retrieved and run from the NMT Decoder.

Downloading A Program Into IBASIC Controller RAM

To copy a program from your BASIC computer to the Test Set’s RAM, follow
these steps:

1. Connect an HP-IB cable from your BASIC computer to the Test Set.
2. Load the program into your computer.
3. Set the HP-IB Mode field in the I/O CONFIGURE screen to Talk&Listen.
4. Enter the following commands on your computer:
OUTPUT Addr; "PROG:DEL"
OUTPUT Addr; "PROG:DEF #0"
LIST #Addr
OUTPUT Addr;" "END
Addr is the HP-IB address of the Test Set.

The END statement indicates that EOI is asserted with the last byte sent. (Refer to
IEEE 488.2 standards for more information.)

NOTE: Although your NMT program is now in the Test Set’s IBASIC program RAM, it cannot be
run from the TESTS (IBASIC Controller) screen, since IBASIC does not recognize the NMT
commands. You must copy the program to mass storage before it can be run in the decoder.

Copying Programs to Mass Storage

Programs copied to RAM disk, external disk, or memory cards require specific
initialization and configuration procedures for proper storage and retrieval. Refer
to the Programmer’s Guide
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Program Command Syntax

The following list describes the NMT command syntax and parameters.
Commands can be entered directly into the decoder’s NMT Test Entry field, or
used in test programs saved on mass storage.

All commands can be preceded by an integer as a label for branching purposes.
These labels can range from 0 to 255.

BEGIN

Begin description of NMT test. This must always be the first command entered to
describe a new NMT test program. It will initialize all internal memory associated
with the NMT test and prepare the Test Set to accept the rest of the test program.
It has no parameters.

END

End of the NMT test. This must always be the last command entered to describe
an NMT test. It causes the program to be checked for valid label references and
terminates the test entry process.

EXIT n
Stop the test and report exit status n.

Valid entries for the parameter n are integers from 0 to 10 and the following
words (these may be in upper or lower case): PASSED, FAILED, ACCEPTED,
REJECTED, INCOMPLETE.

All NMT test programs must contain an EXIT n, EXITX n, or GOTO I statement
immediately before the END statement.
EXITX n

Stop the test and report exit status n. Exchange the settings in the main and
alternate traffic channel number fields and the power field.

Valid entries for the parameter n are integers from 0 to 10 and the following
words (these may be in upper or lower case): PASSED, FAILED, ACCEPTED,
REJECTED, INCOMPLETE.

All NMT test programs must contain an EXIT n, EXITX n, or GOTO I statement
immediately before the END statement.
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GOTO1

Unconditionally jump to the label reference 1.

Valid entries for the parameter 1 are integers from 0O to 255. The label reference
must exist within the program or an error will occur after the END statement is
entered.

All NMT test programs must contain an EXIT n, EXITX n, or GOTO I statement
immediately before the END statement.

RCHAN c
Set the RF Analyzer to the correct frequency for NMT channel c.

Valid entries for the parameter ¢ are as follows: CC, TC1, TCM, TC2, TCA and AC. TC1
and TCM are synonyms as are TC2 and TCA.

The frequency setting is determined by the channel number in the appropriate encoder
field, the selected DUT, and the selected standard.

The parameter CC refers to the calling channel; TC1 and TCM refer to the main traffic
channel; TC2 and TCA refer to the alternate traffic channel; AC refers to the access
channel.

TCHAN c
Set the RF Generator to the correct frequency for NMT channel c.

Valid entries for the parameter ¢ are as follows: CC, TC1, TCM, TC2, TCA and AC. TC1
and TCM are synonyms as are TC2 and TCA.

The frequency setting is determined by the channel number in the appropriate encoder
field, the selected DUT, and the selected standard.

The parameter CC refers to the calling channel; TC1 and TCM refer to the main traffic
channel; TC2 and TCA refer to the alternate traffic channel; AC refers to the access
channel.
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SEND f
Send the designated frame f.

Valid entries for the parameter f are as follows: 1A, 1A’ or 1AP, 1A” or IAPP, 1AS, 1A’S
or 1APS, 1A”S or 1APPS, 1B, 1BS, 1BTA1, 1BTA2, 2A, 2A’ or 2AP, 2A” or 2APP, 2B,
2B’ or 2BP, 2B” or 2BPP, 2C, 2C’ or 2CP, 2C”or 2CPP, 2D, 2D’ or 2DP, 2D” or 2DPP, 2E,
2F, 3A, 3A1, 3A2, 3B, 3BTA2, 3BTC2, 3C, 3D, 3DTA2, 4, 4TA2, 4B, 4BTA2, 5B, 6, 7,
10A, 10AAC, 10B, 10C, 10D, 11, 11A, 11B, 12, 13B, 15, 16, 21B, 21C, 22, 26, 27, 28
and 30.

Some of these frame types are only valid for certain NMT Standards. This will be checked
when the program is run.
SEND fn

Send the designated frame f with the signal n. Valid entries for the parameter f with
parameters n are as follows:

Table 7 Valid Channel Assignments
f n
5a, 13a Line signal number: 0 to 15, or O to F (hex)
14a, 14b Digit signal value: 0 to 13, A to D(10 to 13), * and #.
20 Channel activation order: 0 to 15, or O to F (hex)
25 Channel status information: 0 to 15, or O to F (hex)
IF f1

If the received frame register contains the frame f, go to label 1.

Valid entries for the parameter f include all the valid entries for f in the two SEND
statements; however, the special suffixes discussed in ""Special Frame Suffixes" on
page 271 are ignored by this instruction.

Valid entries for 1 are integers from 0 to 255. The specified label 1 must appear
somewhere before the END statement of the program.
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CLEAR

Clear the received frame register. This statement should appear before an IF f 1
statement in the test program.

SET nm

Set the counter n to the value m.

Valid entries for the parameter n are integers 1 and 2. Valid entries for m are
integers from O to 255.

REPEAT nl

Decrement the counter n by one and go to the label 1 if the counter value is still
greater than 0.

Valid entries for n are 1 and 2. Valid entries for 1 are integers from 0 to 255. The
specified counter n must have been set with a SET n m statement previously in the
test program. The label I must appear somewhere in the test program before the
END statement.

WAIT n
Wait n bits with no data being sent.

Valid entries for the parameter n are integers from 0 to 4095. The actual wait time
depends on the data rate setting, in bits-per-second, on the NMT ENCODER.
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Tone Sequence Decoder

The Tone Sequence Decoder analyzes sequential tone signals and displays the
associated parameters.

SIGHALING DECODER
Frea 0n 0ff Stotus!
Sym Frea Error Tine Tine Idle

B PN I e

g Mode i}

Stondard

RF Anl In To Screen
RF GEN
RF AHL
Input Level | [ISSGLEIS
E
Y AL
Tria Level CODER
KRR LRI ECODER
RADIOD INT
ore |
tone-dec.wmf

Figure 53 The Tone Sequence Decoder Screen

AF Anl In

Audio frequency analyzer input selects the source of the signal to be analyzed.

Operating Considerations

This is a priority control field. Accessing the RX TEST or TX TEST screen
overrides any changes made to this field in this screen.

Arm Meas

Arm measurement prepares the decoder to be triggered by an incoming signal
when Single is selected.
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Freq

This measurement column lists the tone frequency for each symbol received in the
tone sequence.

Freq Error

This measurement column lists the frequency difference between the tone
frequency specified for each symbol in the Tone Sequence Encoder screen and the
frequency measured for each symbol in the Tone Sequence Decoder screen.

Operating Considerations

The decoder and encoder Standard fields are interactive. The standard you
choose in either field is automatically selected for the other.

Gate Time

This field specifies how long the decoder analyzes a signal after it has been
triggered.

Input Level

This field specifies a tone’s “on” signal level that you input (after de-emphasis if
used). The higher the level of signal expected by the analyzer, the higher the
trigger level is set.

Operating Considerations

The unit-of-measure is determined by the AF Anl In setting.

The input level should be set high enough to prevent false triggering, but low
enough to allow triggering for every desired tone received.

If de-emphasis is used (by setting the AF Analyzer’s De-Emphasis field to
750 ps), the Input Level should be set to about 1/5 of the measured signal’s
level. For example, a 1 kHz, 1 Vpeak sinewave into the AF Analyzer input
requires an Input Level of approximately 0.212 V to trigger correctly.

See Also

Trig Level field description, on page 283
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On Time

Single/Cont

Stop Meas

Sym

Trig Level

Chapter 8, Signaling Decoder Screen
Tone Sequence Decoder

This measurement column lists the length of time each tone was “off” prior to the
next tone being received.

This measurement column lists the length of time each tone was “on.”

This field specifies how you want the analyzer to be armed:

* Single is used to analyze and display the decoded information once each time
Arm Meas is selected.

* Cont is used to automatically re-arm the analyzer and display the measurements on a
continual basis until Single is selected.

Selecting this field stops the analyzer when making single measurements.

The symbol column corresponds to the Tone Sequence Encoder’s symbols
assigned for each tone. As each tone is analyzed, the symbol that represents each
tone is listed in this column.

Operating Considerations

The symbol assigned to a received tone is based on the closest symbol frequency
to that tone. If the frequency of the received tone is exactly half-way between two
symbol frequencies, the symbol associated with the higher of the two frequencies
is displayed.

Trigger level indicates the minimum signal level required to begin a measurement
that has been “armed.” The level is adjusted by changing the Input Level field
setting.
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Block Diagram
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Figure 54 DUPLEX TEST Functional Block Diagram
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Field Descriptions
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Figure 55 The Duplex Test Screen

AC Level

dxscrn.wmf

This is the default measurement for this field. The type of measurement shown is
dependent on the AF Anl In settings.

See Also

AF Anl In field description, on page 288
"Displaying Measurements'' on page 57
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AF Anl In
Audio frequency analyzer input selects the input for the analyzer. When selected,
this field displays a list of choices.
Signals can be analyzed from three different types of inputs:
e the output of the AM, FM, or SSB demodulators
e the AUDIO IN, RADIO INTERFACE, MODULATION INPUT, MIC/ACC, and AU-
DIO OUT connectors
» the signal present at the AM or FM modulators for the RF Generator
Operating Considerations
Changing this field causes the upper AF measurement to change.
This is a priority control field. Accessing the RX TEST or TX TEST screen
overrides any changes made to this field in other screens.
See Also
FM Deviation field description, on page 294
"Interaction Between Screens'' on page 54
"Displaying Measurements'' on page 57
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AF Freq

This is the default measurement for this field. Selecting this field displays the
following measurement choices:

SINAD

Distortion

SNR (Signal to Noise Ratio)
AF Frequency

DC Level

Current - DC only

Operating Considerations

This is a priority control field. Accessing the RX TEST or TX TEST screen
overrides any changes made to this field in other screens.

SNR Operation
* Selecting SNR turns off the other audio measurement.

* The RF Generator and AF Generator 1 must be set up to provide the radio’s carrier.
(AFGenl is automatically turned on and off repeatedly during this measurement.)

* AFGen2 must be turned off.

* Theradio’s receiver’s audio output must be connected to the AUDIO IN port (set the
AF Anl 1In field to Audio In).

See Also

"Interaction Between Screens'' on page 54
"Displaying Measurements'' on page 57
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AFGenl Freq

This field sets the frequency for the first audio frequency sinewave generator.

AFGenl To
This field is used to set two values for the first audio frequency generator:

* The upper field determines whether the AF signal modulates the RF Generator, or is
output through the AUDIO OUT connector.

* The lower field sets the amplitude (including O£ £). The AUDIO OUT level is always
in volts RMS.

Operating Considerations

This is a priority control field. Accessing the RX TEST or TX TEST screen

overrides any changes made to this field in other screens.

See Also

"Interaction Between Screens'' on page 54
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Amplitude
This field adjusts the amplitude of the RF Generator.

Operating Considerations

This is a priority control field. Accessing the RX TEST or TX TEST screen
overrides any changes made to this field in other screens.

If a microphone is connected, and the amplitude is set to Of £, keying the
microphone causes the amplitude to turn on to its previous level until the
microphone is no longer keyed.

See Also

Atten Hold field description, on page 291
"Interaction Between Screens'' on page 54
"MIC/ACC" on page 514

Atten Hold

Attenuator hold prevents the fixed RF output attenuators from switching in and
out, eliminating the loss of the output signal as the level is changed. This function
is helpful when making squelch measurements.

Operating Considerations

When this function is set to on, the RF output level is restricted to a range of
15 dB around the present Amplitude setting. Attempting to set an amplitude
outside the allowed range results in an error message and beep (if the beeper is
on). RF output level accuracy is greatly degraded outside the allowed range.
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Audio Out
This field selects ac or dc coupling to the AUDIO OUT connector.

De-Emphasis

This setting selects or bypasses the 750 ms de-emphasis networks in the audio
analyzer and internal speaker circuitry.

Operating Considerations

This is a priority control field. Accessing the RX TEST or TX TEST screen
overrides any changes made to this field in other screens.

See Also

"Interaction Between Screens'' on page 54
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Detector

This setting selects the type of detector used when measuring and displaying AF
signal levels.

Detector Types

* RMS displays the RMS value of signals.

. displays the RMS value of a signal multiplied by the square-root-of-2.

e Pk+ displays the positive peak value.

e Pk—displays the negative peak value.

e Pk*/2 adds the positive and negative peak values, and divides the sum by 2.

* Pk*Max compares the positive and negative peaks and displays the greater value (po-
larity is not indicated).

* Pk+ Holddisplays and holds the positive peak value until the measurement is reset.
To reset, press the MEAS RESET key, select a different detector, or re-select the same
detector.

* Pk- Holddisplays and holds the negative peak value until the measurement is reset.
To reset, press the MEAS RESET key, select a different detector, or re-select the same
detector.

* Pk*/2 Hold divides the sum of the positive and negative peak values by 2, and dis-
plays the value until the measurement is reset. To reset, press the MEAS RESET key,
select a different detector, or re-select the same detector.

* PkiMx Hold compares the positive and negative peaks and displays the greater value
until the measurement is reset. To reset, press the MEAS RESET key, select a different
detector, or re-select the same detector.

Operating Considerations

This is a priority control field. Accessing the RX TEST or TX TEST screen

overrides any changes made to this field in other screens.

See Also

"Interaction Between Screens'' on page 54
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Ext TX Key
This field controls a switch at the MIC/ACC connector. Its intended use is to
“key” an external transmitter.
See Also

"Interaction Between Screens'' on page 54

FM Coupling

This field selects ac or dc coupling between the RF Generator’s frequency
modulator and the rear-panel MODULATION INPUT connector. This field also
alters the FM modulator to allow DCFM from internal and external modulation
sources.

FM Deviation
This is the default measurement for this field. The type of measurement listed here
is dependent on the AF Anl In settings.
See Also
AF Anl In field description, on page 288
"Displaying Measurements'' on page 57
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IF Filter

This field selects the desired IF filter bandwidth for modulated signals being
analyzed.

Input Port

This field selects the RF IN/OUT or ANT IN connector for making RF
measurements. The RF IN/OUT port must be used for making TX Power
measurements on this screen.

Operating Considerations

Maximum signal levels at each port are printed on the front panel.

If the RF power at the RF IN/OUT port exceeds allowable limits, a loud warning
signal sounds and a message appears at the top of the screen. If this occurs,
disconnect the RF power, press the MEAS RESET key, and allow the Test Set to
cool off for approximately 2 minutes before making any other measurements on
this port.

The ANT IN (antenna input) connector provides a highly-sensitive input for very
low-level signals (such as “off-the-air” measurements). You cannot measure TX
(RF) Power on this screen using the ANT IN port. However, low-level RF power
at the ANT IN port can be measured using the Spectrum Analyzer.

CAUTION: Connecting a signal of >200 mW to the ANT IN port can cause instrument damage (although
internal protection circuits can typically withstand a short-duration signal of 1 or 2 Watts).

If the overpower circuit is triggered (signified by a warning message at the top of
the screen), remove the signal from the ANT IN port, and press the MEAS
RESET key or turn the Test Set off and on to reset it.

295

www.valuetronics.com



Chapter 9, Duplex Test Screen
Field Descriptions

Output Port
This field selects the RF Generator’s output port.

Operating Considerations

Maximum signal levels at each port are printed on the front panel.

CAUTION: Applying reverse RF power to the DUPLEX OUT connector can damage the
instrument. (A message is displayed when an overpower conditions occurs.)
Whenever possible, use the RF IN/OUT connector when testing transceivers to
prevent damage from accidental transmitter keying.

If a reverse-power condition triggers the internal protection circuit, remove the
reverse-power signal and press the MEAS RESET key or turn the Test Set off
and on to reset it.

RF Gen Freq
This field sets the RF Generator’s frequency.
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Tune Freq

RF analyzer tune frequency sets the center frequency for the RF signal to be
analyzed.

Operating Considerations
If the Tune Mode field is set to Auto, the frequency is set by the instrument.

If the Tune Mode is set to Manual, the operator must enter the desired frequency.

See Also

Tune Mode field description, on page 297

Tune Mode
This field selects automatic or manual tuning of the RF Analyzer.

Auto tuning causes the RF Analyzer to find the signal with the greatest amplitude
above -36 dBm, and set the tune frequency for that signal.

Manual tuning requires the operator to set the tune frequency for the RF signal to
be analyzed.

Operating Considerations

Changing the Tune Mode also changes the RF frequency display. Automatic
tuning enables the TX Frequency measurement. Manual tuning enables the
TX Freq Error measurement.

After autotuning to the desired signal, select Manual tuning to prevent the
Tune Freq from changing when the signal is no longer applied.
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TX Freq Error/TX Frequency

This measurement displays transmitter frequency error or absolute Transmitter
Frequency, depending on the Tune Mode setting.

See Also

Tune Mode field description (this page)

TX Power

Transmitter power measures RF power at the RF IN/OUT port.

Operating Considerations

Maximum signal levels at each port are printed on the front panel.

Only the RF IN/OUT port can be used for measuring TX Power on this screen.
When the Input Port is set to Ant, four dashes (- - - -) appear in place of digits
for this measurement.

Use the Spectrum Analyzer to measure low-level RF power (<200 mW) at the
ANT IN port.

CAUTION: Connecting a signal of >200 mW to the ANT IN port can cause instrument damage (although
internal protection circuits can typically withstand a short-duration signal of 1 or 2 Watts).

If the overpower circuit is triggered (signified by a warning message at the top of
the screen), remove the signal from the ANT IN port, and press the MEAS
RESET key or turn the Test Set off and on to reset it.

See Also

Input Port field description, on page 295 (Operating Considerations)
TX Power field description, on page 426
TX Pwr Zero field description, on page 427.
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Field Descriptions for Encoder Modes

The Encoder (AF Generator 2) uses several screens to generate various signaling
formats. These screens are accessed by selecting ENCODER from the To Screen
menu, and then selecting the Mode field.

The screen and field descriptions for each Encoder screen are listed in the
following order:

«  AMPS/NAMPS-TACS/NTACS

* CDCSS (Continuous Digital Controlled Squelch System)

¢ Digital Paging

e DTMF (Dual-Tone-Multi-Frequency Signaling Encoder)

* EDACS (Enhanced Digital Access Communication System)

* Function Generator

¢ LTR (Logic Trunked Radio: Registered trademark of EF Johnson Company)
e MPT 1327 Trunked Radio

e NMT (Nordic Mobile Telephone)

e Tone Sequence

When the Test Set is turned on, AFGen1 defaults to 3 kHz FM at a

1 kHz rate. This can interfere with many Encoder signaling formats also being used as an
FM source. Therefore, we recommend you turn AFGen1 off on the RX TEST, DUPLEX
TEST, or RF GENERATOR screen before using the encoder.
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AMPS-TACS NAMPS-NTACS Encoder

¢ AMPS = Advanced Mobile Phone Service.

¢ NAMPS = Narrowband Advanced Mobile Phone Service.

* TACS = Total Access Communications Systems.

* JTACS = Total Access Communications System for Japan.

* NTACS = Narrowband Total Access Communications Systems (NTACS is an exten-

sion of JTACS).

The AMPS/TACS and NAMPS/NTACS Encoder modes use the same Forward

Control Channel (FOCC) settings and output format. However, the Forward
Voice Channel (FVC) information is different.

Control and Voice Channel Identifiers

The Control and Voice channel fields are available in separate menus. The
Channel field is used to select the cnt1 (FOCC) or Voice (FVC) menu.

Fields available only in the Forward Control Channel menu have (FOCC) printed

in the field title.

Fields available only in the Forward Voice Channel menu have (FVC) printed in

the field title.

FOCC
Firean A Stresm B

SIGNALING ENCOBER (AF GEMERATOR 2)

Status?

EELEIENYEY | Send Mode Idle
Sinzle |
Filler Filler i| Bursts Hode
DT — (EEEE i |
Messode Message l1dlae
B8/1 Delay Send Standard
,
bits| Ef¥Yd
fiFGen2 To
To Screen
RF GEH
RF ANL
Channel Audio Jut HF ANL
wntlVoice
Data Rote FM Coupling
kbps| Polarity
Data Level ori/lnvert
kHz
Figure 56 AMPS-TACS/NAMPS-NTACS Mode Forward Control Channel (FOCC)
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SAT Level
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Figure 57 AMPS-TACS Mode Forward Voice Channel (FVC)
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Figure 58 NAMPS-NTACS Mode Forward Voice Channel (FVC)

AFGen2 To

This field determines whether the data stream modulates the RF Generator, or is
output through the AUDIO OUT connector.

Audio Out

Audio output coupling selects ac or dc coupling of the AF Generator to the
AUDIO OUT connector when AFGen2 To is set to Audio Out.
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Busy/Idle (FOCC)

This field selects the busy/idle status information to be included in the signaling
sequence.

* Idle sets the busy/idle bits of the forward control channel information to indicate an
idle state.

* Busy sets the busy/idle bits of the forward control channel information to indicate a
busy state.

* WS Delay, word sync delay, prevents a busy/idle change until the word sync
information has been received and a defined number of delay bits has been counted.
The delay bit value is set in the B/I Delay field.

e 1stBitDly, first bit delay causes the busy/idle bit to be set after a bit has been
received and a defined number of delay bits has been counted. The delay bit value is set
in the B/I Delay field.

B/I Delay (FOCC)
Busy/idle delay determines the number of bits that are counted before a busy/idle
bit changes from the Idle state to the busy state. This function is used with the ws
Delay and 1stBitDly settings in the Busy/Idle field.

Bursts
This field defines the number of times the message data is output when Send is
selected. This function only works when the Send Mode field is set to Burst.

Channel
This field selects the forward control channel (FOCC) or forward voice control
(FVC) menus.

Data Level

This setting determines the signal level change that occurs when a logical high (1)
or low (0) is output. The unit-of-measure used depends on the AFGen2 To setting.
The direction of the output level change depends on the Polarity setting.
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Data Rate

This setting determines the rate that the FOCC and FVC information are output.

Operating Considerations

This field specifies the data rate for the signal being decoded, and must be set
before using the AMPS-TACS/NAMPS-NTACS Decoder.

DSAT (FVC)
This field is available only in NAMP-NTAC mode.

This field is used to specify the 24-bit digital supervisory audio tone (DSAT)
sequence. The seven standard sequences are: 2556CB, 255B2B, 256A9B,
25AD4D, 26AB2B, 26B2AD, and 2969AB. (These codes are the inverse of the
seven DST codes.)

DSAT is output continuously when Send DSAT is selected, and is only stopped
when Stop DSAT is selected. If message or DST information is sent using Send,
the DSAT signal is temporarily interrupted until that information has been sent.
(The status: field in the upper-right corner of the screen indicates what type of
data is being sent.)
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Filler (FOCC)
The data you enter here............
Focc
Stream A Stream B
Filler Filler
I
Message Messaie
4> T, Ta | | Darity
Ty T2 Information Parity
(2 Bits) (26 Bits) (12 Bits)
. «¢— Contents of the Message or Filler Field —Jp|
U WORD B
WORDA
........... is output in this sequence.
10 Bits 11 Bits 40 Bits 40 Bits 40 Bits
WORD REPEAT 1 REPEAT 1 REPEAT 2
DOTTING OF OF OF
SYNC WORD A WORD B WORD A
SRR
|-Busylldle Bits
40 Bits 40 Bits 40 Bits 10 Bits
REPEAT 1 REPEAT 1 REPEAT 1
OF OF OF DOTTING
WORD B WORD A WORD B
RREEE
Figure 59 AMPS-TACS/NAMPS-NTACS FOCC Message and Filler Data Format

305

www.valuetronics.com



Chapter 10, Signaling Encoder (AF Generator 2)
AMPS-TACS NAMPS-NTACS Encoder

Each Filler field contains 7 hexadecimal characters representing the 2 type bits
and 26 information bits of the control filler/message word. The dotting, word
sync, and parity bits are generated automatically.

Operating Considerations

The control filler is sent continuously when Send Filler is selected, or after a
control message has been sent using Send. The control message is stopped
whenever Stop Filler, Filler, Channel, Data Rate, Polarity, or
AFGen2 To is selected.

Both filler fields must be full (seven digits) for the forward control channel
information to be structured correctly. Do not leave any blank spaces.

FM Coupling

This field alters the FM modulator to allow DCFM from internal and external
modulation sources. This field also selects ac or dc coupling between the RF
Generator’s frequency modulator and the rear-panel MODULATION INPUT
connector.
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Message (FOCC)
The data you enter here............
FocC
Stream A Stream B
Filler Filler
I
Message Messaie
;> T. TA | | Darity
T Information Parity
(2 Bits) (26 Bits) (12 Bits)
. <«¢—— Contents of the Message o Filler Field —Jp,
U WORD B
WORD A
........... is output in this sequence.
10 Bits 11 Bits 40 Bits 40 Bits 40 Bits
WORD REPEAT 1 REPEAT 1 REPEAT 2
DOTTING OF OF OF
SYNC WORD A WORD B WORDA
T et
= Busy/ldle Bits
40 Bits 40 Bits 40 Bits 10 Bits
REPEAT 4 REPEAT 5 REPEAT 5
OF OF OF DOTTING
WORD B WORD A WORD B
Figure 60 AMPS-TACS/NAMPS-NTACS FOCC Message and Filler Data Format

Message streams A and B specify various forward control channel parameters.

Operating Considerations

Like the filler information, the message information can only be input in full
(seven digit) lines. Also, message streams A and B must have the same number of
lines in them.
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Message (FVC)
The data you enter here............
FVC
Message Ty T2 Information Partty
i —: (2 Bits) (26 Bits) (12 Bits)
' 4—— Contents of the Message or Field ——,
Message Word
......... is output in this sequence
101 Bits 11 Bits 40 Bits 37 Bits 11 Bits 40 Bits
REPEAT 1 REPEAT 2
DOTTING W.s. OF DOTTING |W.S. OF
WORD WORD
W.S.=Word Sync
37 Bits 11 Bits 40 Bits 37 Bits 11 Bits 40 Bits 37 Bits 11 Bits 40 Bits
REPEAT 9 REPEAT 10 REPEAT 11
DOTTING |W.-S. OF DOTTING |W.S. OF DOTTING |W-S. OF
WORD WORD WORD
Figure 61 AMPS-TACS FVC Message Data Output Format
This description applies to the AMPS-TACS mode.
The 7 hexadecimal characters of the FVC Message field represent the 2 type bits
and 26 information bits in the FVC message word.
The generation of dotting, word sync, parity, and the 11 repetitions of these
parameters in the FVC message stream is done automatically.
Operating Considerations
The entire field must contain data, no blank spaces are allowed. SAT is turned off
while the FVC message stream is being sent.
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Message (FVC)
FvC
Message DSAT
DSAT f E DSAT DSAT DSAT
. Sync word | Message Info | Parity . . ]
ececee 24-bits 30-bits 28--bits i 12-bits 24-bits 24-bits 24-bits

Figure 62

< __Data Direction

NAMPS-NTACS FVC Message Data output Format

This description applies to the NAMP-NTAC mode.

The 7 hexadecimal characters (28 bits) of this FVC message are combined with 12

parity bits calculated by the encoder to output a 40-character data stream. This

information is output when the Message/DST field is set to Message, and Send
is selected.

Operating Considerations

The entire field must contain data, no blank spaces are allowed. DSAT is turned
off while the FVC Message Stream is being sent.
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Message/DST (FVC)
This field is available only in NAMP-NTAC mode.
This field determines what type of data is sent when Send is selected:

1. Selecting Message causes the contents of the Message field to be output.

2. Selecting DST causes the digital signaling tone sequence to be output. The sequence
sent is the inverse of the sequence entered in the DSAT field, and is automatically de-
termined by the Encoder.

The DST values are: DAA934, DAA4D4, DA9564, DA52B2, D954D4, D94D52, and
D69654.

Polarity

This setting determines the relationship between the signaling logic levels and the
effect on the modulated signal.

Normal Operation. When this field is set to Norm, a logical high (1) causes the
output level of the AF Generator to be more positive. The peak level is listed in
the Data Level field. A logical low (0) causes the level to become negative by
the same amount.

Inverted Operation. When this field is set to Invert, a logical high (1) causes
the output level of the AF Generator to be more negative. The peak level is listed
in the Data Level field. A logical low (0) causes the level to become positive by
the same amount.
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This field is available only in AMPS-TACS mode.

This field sets the supervisory audio tone’s frequency. This signal is sent
continuously whenever the FVC is selected, except while the Message is being
sent.

SAT Level (FVC: AMPS-TACS)

Send

Send Filler (FOCC)

Send DSAT (FVC)

This field sets the supervisory audio tone’s level. The unit-of-measure depends on
the AFGen2 To setting.
Operating Considerations

SAT is turned off while the FVC message stream is being sent.

Selecting this field causes the FVC or FOCC message to be output.

Operating Considerations

When sending an FOCC message stream, the contents of the Filler are
continuously output after the message data has been sent. Stop Filler is used
to stop the output.

Selecting this field causes the contents of the Filler fields for Stream A and
Stream B to be output. The fillers continue to be output until Stop Filler is
selected.

This field is available only in NAMP-NTAC mode.

Selecting this field causes the contents (24 bits) of the DSAT field to be
continuously output until Stop DSAT is selected. If a message or DST is sent by
selecting Send, the DSAT data is output continuously affer the message is output.
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Send Mode

This field selects the mode used when Send is selected to output the message.

Standard

Single outputs the entire message once.
Burst outputs the Message the number of times specified in the Bursts field.
Cont causes the message to be output continuously until Stop is selected.

Ste