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Safety Summary

The following general safety precautions must be observed during all phases of
operation of thisinstrument. Failure to comply with these precautions or with
specific warnings elsewhere in this manual violates safety standards of design,
manufacture, and intended use of the instrument. Agilent Technologies Inc.
assumes no liability for the customer’s failure to comply with these requirements.

GENERAL

This product is a Safety Class 1 instrument (provided with a protective earth
terminal). The protective features of this product may beimpairedif itisusedina
manner not specified in the operation instructions.

All Light Emitting Diodes (LEDs) used inthisproduct are Class 1 LEDsasper IEC
60825-1.

This product has been designed and tested in accordance with |[EC Publication
1010, "Safety Requirements for Electronic Measuring Apparatus,” and has been
supplied in asafe condition. Thisinstruction 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.

ENVIRONMENTAL CONDITIONS

Thisinstrument isintended for indoor use in an installation category 11, pollution
degree 2 environment. It is designed to operate at a maximum relative humidity of
95% and at altitudes of up to 2000 meters. Refer to the specificationstablesfor the
ac mains voltage requirements and ambient operating temperature range.

Ventilation Reguirements. 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.

BEFORE APPLYING POWER

Verify that the product is set to match the available line voltage, the correct fuse is
installed, and all safety precautions are taken. Note the instrument's external
markings described under Safety Symbols.




WARNING:

CAUTION:

GROUND THE INSTRUMENT

To minimize shock hazard, the instrument chassis and cover must be connected to
an electrical protective earth ground. The instrument must be connected to the ac
power mains through a grounded power cable, with the ground wire firmly
connected to an electrical ground (safety ground) at the power outlet. Any
interruption of the protective (grounding) conductor or disconnection of the
protective earth terminal will cause a potential shock hazard that could result in
personal injury.

FUSES

Only fuses with the required rated current, voltage, and specified type (normal
blow, time delay, etc.) should be used. Do not use repaired fuses or short-circuited
fuse holders. To do so could cause a shock or fire hazard.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE
Do not operate the instrument in the presence of flammable gases or fumes.
DO NOT REMOVE THE INSTRUMENT COVER

Operating personnel must not removeinstrument covers. Component replacement
and internal adjustments must be made only by qualified service personnel.

Instruments that appear damaged or defective should be made inoperative and
secured against unintended operation until they can be repaired by qualified
service personnel.

The WARNING sign 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 under stood and met.

The CAUTION sign denotes a hazard. It calls attention to an operating procedure, 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 a CAUTION sign until the
indicated conditions are fully understood and met.




Safety Symbols
A Caution, refer to accompanying documents

A Warning, risk of electric shock

J_ Earth (ground) terminal
—~— Alternating current
’ Frame or chassis terminal

(l) Standby (supply). Unitswith this symbol are not completely disconnected from ac
mains when this switch is off.

To completely disconnect the unit from ac mains, either disconnect the power cord,
or have aqualified electrician install an external switch.

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

CSA - the CSA mark is aregistered trademark of the Canadian Standards
Association.

CERTIFICATION Agilent Technologies certifies that this product met its published specifications at
thetime of shipment from the factory. Agilent Technologiesfurther certifiesthat its
calibration measurements are traceabl e to the United States National Institute of
Standards and Technology, to the extent allowed by the Institute’s calibration
facility, and to the calibration facilities of other International Standards
Organization members




Agilent Technologies Warranty Statement for Commer cial Products
Adgilent Technologies 8920B RF Communications Test Set

Duration of
Warranty: 1 year

. Agilent Technologies warrants Agilent Technol ogies hardware, accessories and

supplies against defects in materials and workmanship for the period specified above.
If Agilent Technologies receives notice of such defects during the warranty period,
Adgilent Technologies will, at its option, either repair or replace products which prove
to be defective. Replacement products may be either new or like-new.

. Agilent Technologies warrants that Agilent Technologies software will not fail to exe-

cute its programming instructions, for the period specified above, due to defectsin ma-
terial and workmanship when properly installed and used. If Agilent Technologies
receives notice of such defects during the warranty period, Agilent Technologies will
replace software media which does not execute its programming instructions due to
such defects.

. Agilent Technologies does not warrant that the operation of Agilent Technologies

products will be uninterrupted or error free. If Agilent Technologiesis unable, within
areasonable time, to repair or replace any product to a condition as warranted,
customer will be entitled to arefund of the purchase price upon prompt return of the
product.

. Agilent Technol ogies products may contain remanufactured parts equivalent to new in

performance or may have been subject to incidental use.

. Thewarranty period begins on the date of delivery or on the date of installation if

installed by Agilent Technologies. If customer schedules or delays Agilent
Technologiesinstallation more than 30 days after delivery, warranty begins on the 31st
day from delivery.

. Warranty does not apply to defects resulting from (&) improper or inadequate mainte-

nance or calibration, (b) software, interfacing, parts or supplies not supplied by Agilent
Technologies, (¢) unauthorized modification or misuse, (d) operation outside of the
published environmental specificationsfor the product, or (€) improper site preparation
or maintenance.

. TOTHE EXTENT ALLOWED BY LOCAL LAW, THE ABOVE WARRANTIES

ARE EXCLUSIVE AND NO OTHER WARRANTY OR CONDITION, WHETHER
WRITTEN OR ORAL ISEXPRESSED OR IMPLIED AND AGILENT TECHNOL-
OGIES SPECIFICALLY DISCLAIMSANY IMPLIED WARRANTIES OR CONDI-
TIONS OR MERCHANTABILITY, SATISFACTORY QUALITY, AND FITNESS
FOR A PARTICULAR PURPOSE.




8. Agilent Technologieswill be liable for damage to tangible property per incident up to
the greater of $300,000 or the actual amount paid for the product that is the subject of
the claim, and for damages for bodily injury or death, to the extent that all such dam-
ages are determined by a court of competent jurisdiction to have been directly caused
by a defective Agilent Technologies product.

9. TOTHEEXTENT ALLOWED BY LOCAL LAW, THE REMEDIESIN THIS
WARRANTY STATEMENT ARE CUSTOMER’S SOLE AND EXCLUSIVE
REMEDIES. EXCEPT AS INDICATED ABOVE, IN NO EVENT WILL AGILENT
TECHNOLOGIES OR ITS SUPPLIERS BE LIABLE FOR LOSS OF DATA OR FOR
DIRECT, SPECIAL, INCIDENTAL, CONSEQUENTIAL (INCLUDING LOST
PROFIT OR DATA), OR OTHER DAMAGE, WHETHER BASED IN CONTRACT,
TORT, OR OTHERWISE.

FOR CONSUMER TRANSACTIONS IN AUSTRALIA AND NEW ZEALAND:
THE WARRANTY TERMS CONTAINED IN THIS STATEMENT, EXCEPT TO
THE EXTENT LAWFULLY PERMITTED, DO NOT EXCLUDE RESTRICT OR
MODIFY AND ARE IN ADDITION TO THE MANDATORY STATUTORY
RIGHTS APPLICABLE TO THE SALE OF THIS PRODUCT TO YOU.

ASSISTANCE Product maintenance agreements and other customer assistance agreements are
available for Agilent Technologies products. For any assistance, contact your
nearest Agilent Technologies Sales and Service Office.




DECLARATION OF CONFORMITY

according to ISO/IEC Guide 22 and EN 45014

Manufacturer’'s Name: Agilent Technologies

Manufacturer’s Address: 24001 E. Mission Avenue

Liberty Lake, Washington 99019-9599
USA

declares that the product

Product Name: RF Communications Test Set / Cell Site Test Set

Model Number: AgilentTechnologies8920A,8920B,and8921A

Product Options: This declaration covers all options of the above
product.

conforms to the following Product specifications:
Safety: |EC 1010-1:1990+A1+A2/EN 61010-1:1993

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 is a class A product. In a domestic environment this product may cause radio interference in
which case the user may be required to take adequate measures.

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.

/A

Spokane, Washington USA Date October 17, 1996 Vince Roland/Quality Manager




Table 1

United States of America:

Adgilent Technologies

Test and Measurement Call Center
P.O. Box 4026
Englewood, CO 80155-4026

(tel) 1 800 452 4844

Regional Sales Offices

Canada:

Agilent Technologies Canada Inc.
5150 Spectrum Way

Mississauga, Ontario

L4W 5G1

(tel) 1877 894 4414

Europe:

Agilent Technologies

European Marketing Organization
P.O. Box 999

1180 AZ Amstelveen

The Netherlands

(tel) (3120) 547 9999

Japan:

Agilent Technologies Japan Ltd.
Measurement Assistance Center
9-1 Takakura-Cho, Hachioji-Shi,
Tokyo 192-8510, Japan

(tel) (81) 456-56-7832
(fax) (81) 426-56-7840

Latin America

Agilent Technologies
Latin America Region
Headquarters

5200 Blue Lagoon Drive,
Suite #950

Miami, Florida 33126
US. A.

(teD) (305) 267 4245
(fax) (305) 267 4286

Australia/lNew Zealand:
Agilent Technologies
Australia Pty Ltd.

347 Burwood Highway
Forest Hill, Victoria 3131

Australia
(tel) 1 800 629 485
(fax) (61 3) 9272 0749

New Zealand
(tel) 0 800 738 378
(fax) (64 4) 802 6881

AsiaPecific:

Agilent Technologies
24/F, Cityplaza One,

111 Kings Road,

Taikoo Shing, Hong Kong

(tel) (852) 3197 7777
(fax) (852) 2506 9233




Service and Any adjustment, maintenance, or repair of this product must be performed by

Support qualified personnel. Contact your customer engineer through your local Agilent
Technol ogies Service Center. You can find alist of local service representativeson
the Web at:

http://www.agilent-tech.com/services/English/index.html
If you do not have accessto the Internet, one of these centers can direct you to your
nearest representative:

Table 2

United States Test and Measurement Call Center | (800) 452-4844
(Toll freein US)

Europe (31 20) 547 9900

(81) 426 56 7832

Japan Measurement Assistance Center (81) 426 56 7840 (FAX)

Latin America (305) 267 4288 (FAX)

1800 629 485 (Australia)

Australia/New Zealand 0800 738 378 (New Zedland)

(852) 2599 7777

Asia-Pacific (852) 2506 9285 (FAX)
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Manufacturer’s This statement is provided to comply with the requirements of the German Sound
Declaration 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).

At Operator Position.

Normal Operation.

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

Her stellerbescheinigung

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

Schalldruckpegel Lp < 70 dB(A).

Am Arbeitsplatz.

Normaler Betrieb.

Nach ISO 7779:1988/EN 27779:1991 (Typprifung).
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In this Book

The Agilent Technologies 8920B isreferred to in thisdocument as the "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 variousinstrument configuration settings that affect the general
operation of the instrument.

Chapter 3, Operating Overview

Thischapter contains detailed operating instructions and examplesfor using several
instrument features.

Chapters4 through 23, Screen and Field Descriptions

These chapters contains reference information for each screen and itsfields. 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, M odifications, 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.
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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.

ormaFuRCrONS
& @&

7
| CursoR coNTRoL
7

20nobug.ds4

Antenna Mic Key Mic Audio In Speaker or Audio Out

Radio Under Test

Figurel 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

Table 3

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

Analog M easurement Screens

Instrument Configuration
Screens

Adjacent Channel Power

Configure

AF Analyzer 1/0O 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)

Authentication
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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 free Scr een menu, see item 5 iRig-
ure 3 on page 43)

¢ GPIB, using the DISPlay subsystem.

Knob Access to  Front-Panel Key
Screens Access to Screens

Knob (-- -W
Access to & &8
Additional
Screens
i
Set Up the
Instrument Screen
20n°bug-ds4L with the Cursor
N\ Moves Cursor Selects Choice
<_
Figure 2 Accessing the Screens
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Chapter 1, Get Started

Changing A Field’s Setting

Changing A Field’s Setting

Figure3

There are several types of CRT display fieldsin the Test Set. This section

describes some of the different types of fields.

3 1
\L ki TEST ¢
STHAD dB AC Lewvel KN
5 o1 24 0.00009
RF Gen Frea| AFGenl Frea| AFGen? Frea| Filter 1 To Screen
b 1.o00000 | 50Hz HFF EF GEH
MHz kHz kHz RF AHL
AF AML
Ainplitude AFGenl To AFGend To Filter 2 SCOPE
z [ Fi 15kHz LPF SPEC AHL
dBin 0ff EMCODER
Atten Hold ODECODER
On</0ff Ext Load R | [ilsRyuERSIRI
Jutrut Fort | 5.00 |
3 . o 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-M easur e Field

Unit-of-measure can be changed to display measurementsin different values or
magnitudes. Seeitem 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. Pressakey 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. Seeitem 2in
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 isimmediately 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 alist of choices when selected. Seeitem 3in Figure 3
to see an example of a one-of many field.

To make a one-of-many choice

1

2.
3.
4,

Position the cursor at the field.

Push the Cursor Control knob or the ENTER key to display the choices.
Move the cursor through the choices by turning the knob.

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

The choiceisimmediately activated when selected.

TheTo Screen menu (seeitem 5in Figure 3) isavariation of the one-of-many
field.

Numeric-Entry Field

Numeric-entry fields contain valuesfor settings like External Load Resistance and
RF Generator Frequency.Seeitem 4 in Figure 3 to see an example of a numeric-
entry field.

To changeavalue

1

2.
3.

Eal S o

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 knab 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.

45



Chapter 1, Get Started
How do | Verify that the Test Set is Operating Properly?

How do | 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 failureisindicated by thistest, but you still suspect a problem, refer to the
“Performance Tests” information in tiassembly Level Repair Manual.

46
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Instrument Quick Check

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

1. Set up the quick check:

T T S@mea0 o

2B o553

Connect a cable between the DUPLEX OUT and ANT IN ports.
Turn instrument power on (if it is not aready on).

Press PRESET.

Press DUPLEX to accessthe DUPLEX TEST screen.

Set the Tune Mbde field to Manual .

Setthe Tune Freq fieldto 825 MHz.

Setthel nput Port fieldto Ant.

Setthe RF Gen Fr eq field to 825 MHz.

Set the Anpl i t ude fieldto- 10 dBm.

Set the Qut put Port field to Dupl .

Verify that AFGenl Freqissettol. 0000 kHz, and that AFGenl To issetto
FMand 3. 00 kHz.

Setthe AF Anl | n fieldto FM Denod.

. SettheFilter 1fieldto300Hz HPF.

SettheFilter 2fiedldto3kHz LPF.

Verify that De- Enphasi s isO f .

Set the Det ect or field to Pk+-/ 2.

Turn the VOLUME knab clockwise until you hear atone (1 kHz default for
AFGenl Freq).

2. Check the following readings:

d
d

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

3 Access the OSCILLOSCOPE screen using the To  Scr een menu. With the default
Vert/ di v settingof 2 kHz and adefault Ti me/ di v setting of 200 ps, you should
see two complete sinewaves across the screen.

4 Accessthe SPECTRUM ANALYZER! usingtheTo Scr een menu. Y ou should see
an 825 MHz FM carrier.

1. Optiona on some Test Set models.
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Chapter 1, Get Started
Instrument Functional Diagram

I nstrument Functional Diagram

s s s mm————— RF / Spectrum Analyzer ================ S
AUDIO \_
N 7 °
,~=Demod ==
114.3 MHz
IF QUT#***
ANT S_
IN
" 6
RF IN/ MiSC. INpUtS ey
ouT
Spectrum
Analyzer
DUPLEX i
our <
—(TX Frequency Error )
RF OUT
* % AM
AF Gen !
(Sine, DC)
AF Gen 2 FM
(Sine, DC)
(Signaling)
M'C/ACC)_'):.IT Audio Out
MOD
IN %
AUDIO g
outT g
Y 4
D il bk AF Generators 1 &2 ===========—c=—=e=== ’
Figure4 Instrument Functional Diagram (1 of 2)
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Chapter 1, Get Started
Instrument Functional Diagram

AUDIO
MONITOR OUT

—0 Oscilloscope
Filters [ I_o Signaling Analysis,

1&2 De-Emp | 1kHz Notch

Al e
— =R\ Vsl
N
;
4

P AF Frequenc

P (DC Level
2% {
'\ DC CURRENT

\, MEASURMENT %

RF OUT >
<

AM >_||

|
FM
Synthesized 1Q RF N <
¥ > CW RF <

S ———— RF / Tracking Generator ================== ’
intr-bd2.wmf

* = Rear Panel Connection = Measurements
** = No Simultaneous AM & FM C)“ u
*** = Only on HP 8920A's with Option 050

RMS

- ,

——o T>—>frec]

N

Figure5 Instrument Functional Diagram (2 of 2)
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Chapter 1, Get Started
Instrument Functional Diagram
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Configuring Your Test Set

The CONFIGURE and 1/0 CONFIGURE screens contain a number of settings used to
ater instrument operation and hardware communication settings. The GPIB 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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Chapter 2, Configuring Your Test Set
General Operating Information

General Operating Information

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

To Set Screen Intensity
1. Accessthe CONFIGURE screen.
2. Selectthel ntensi ty field.
3. Rotate the knob to change the setting (1=dim, 8=bright).

To Set RF Voltage Inter pretation (50a /emf)
1. Accessthe CONFIGURE screen.
2. Position the cursor in front of the RFGen Vol t s field.
3. Pressthe Cursor Control knob or press ENTER to select 50 ohmor enf .
Voltage settings can control either:
e 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 Dateand Time
1. Accessthe CONFIGURE screen.

2. Select theDat e field and usethe DATA keysto enter the datein the format shown be-
low thefield.

3. Selectthe Ti e field and use the DATA keysto 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 Changethe Beeper Volume
1. Accessthe 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 amessage 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 afield
to an unacceptable value. Therefore, it is recommended that you do not disable the

beeper.

To Verify or Changethe
L ow-Battery Setting

1. Accessthe CONFIGURE screen.
2. The current time setting is shown under the Low Bat t ery field.
3. Select that field to display alist of setting choices.

» Select the desired time, or

* SelectDi sabl e to eliminate the low-battery warning.

The low-battery warning system is used to aert 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 aerting 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:

« What “fields” and “screens” are.
*« How to use the Cursor Control knob to select different fields and screens.
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| nter action Between Screens

Most fields operate globally; changing the setting in any screen automatically
changes that setting in all screenswhereit isavailable. AFGenl Freqisan
example of thisfield type.

AFGen1 Freq AFGen1 Freq
RX TEST
@ kHz ﬁ kHz

AFGen1 Freq n AFGen1 Freq
RF GENERATOR 3 .Eaﬂ

@ kHz @ kHz

AFGen1 Freq
TX TEST

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

AFGen1 Freq

DUPLEX
kHz

Figure6 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 screenis accessed, the field changes to whatever it waslast setto in
these screens. The RF Generatangl i t ude field is an example of this field
type. These fields and their preset values are listédile 4.
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Table 4 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
AFAnNlIn Always Audio In Presets to FM Demod (changeable)
Detector AlwaysRMS Presets to Pk +— Max (changeable)
De-emphasis Always Off Presetsto 750us (changeable)

AF Anl Measurement

Presetsto SINAD (changeable)

Presets to Audio Freq (changeabl€)

Using your Test Set, duplicate the stepsin Figure 7 to demonstrate how the

Priority fields operate.
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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
UUooodoory
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

Figure7 Example of How Priority Fields Work
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Priority CALL CONFIGURE Field

Thel nput Att field located onthe CALL CONFIGURE screen is another
priority field. Similar fieldslabeled | nput At t en are located on the
ADJACENT CHANNEL POWER screen, RF ANALY ZER screen, and the
SPECTRUM ANALY ZER screen.

Setting the | nput  Att field from the CALL CONFIGURE screen updates al

I nput At ten fields found on the other screens. Setting the | nput At t en field
updates all other | nput At t en fields but does not change the setting of the

I nput Att field. Accessing the CALL CONFIGURE screen changes the input
attenuator to the current value of the I nput Att field and updatesall I nput
Atten fields.
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Displaying M easurements

TX TEST
TX Freauency [ FM Deviation
1 2_| TX Pouer
|
T
Tune Mode Input Port RF Anl In AFGenl Frea
Huto-tlorus INEFE Ih Ant |
kHz
Tune Frea IF Filter Filter 1 AFGenl Lwvl
15 LHz
MHzZ Filter 2 nY
15kHz LFF
TX Pur Zero| Ext TX kevy De-Emphasis
Oy O f Coll s 0FF
Detector
RX TEST
4—{ BN . EEE AC Level ——5

RF Gen Frea ARFGen2 Frea
MHz kHz
Amplitude AFGen2 To
FH

dBm OfFf

Atten Hold

utput Port

EE Lt (r ]

Ext Load R

0

Figure8 Where To Access M easurements

scntxrx.wmf
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Displaying RF M easurements

Transmitter Frequency

TX Frequency isdisplayed when Tune Mode isset to Aut o. (Refer to item (1)
in Figure 8 on page 60.)

Transmitter Frequency Error

TX Freq Error isdisplayed when Tune Mode issetto Manual . (Refer to item
(1) in Figure 8 on page 60.)

Transmitter Power

TX Power isonly measured and displayed here whenthe | nput Port issetto
RF | n (Refer toitem (2) in Figure 8 on page 60). 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
Anayzer.!

Refer to “TX Power” on page 569and “TX Pwr Zero” on page 570 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
Wetts). 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.

1. Optiona on some Test Set models.
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Displaying AF M easur ements

FM Deviation, AM Depth, AC Level

The AF Anl | n setting determines the AF Analyzer’s input and the measurement
displayed in the top-right corner of the measurement ared ébée5). These
measurements are available in the TX TEST, DUPLEX TEST, RF GENERATOR,
RF ANALYZER, and AF ANALYZER screens. (Refer to itdi8) in Figure 8 on

page 60.)
Table5 AF Measurements Selected by AF Analyzer Input Setting
M easurement 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 isalso measured in the RX TEST screen, but
always uses the AUDIO IN connector as the input. (Refer
toitem (5) in Figure 8 on page 60.)
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SINAD, Distortion, SNR, AF Frequency, DC Level, DC Current

Selecting the currently-displayed measurement causesthe To Scr een menu to be
replaced by alist of measurement choices. Select the new choice to replace the old
measurement. These measurements are availablein the RX TEST, TX TEST,
DUPLEX TEST, RF GENERATOR, RF ANALY ZER, and AF ANALYZER
screens. (Refer to item (4) in Figure 8 on page 60)

The Distortion measurement isonly for a1 kHz tone.

The SINAD measurement is normally shown using an anal og-type meter and
small digits, but can be changed to display in large digits only. (See “To Use the
Analog METER Format” on page 65)

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 “RF Gen Freq” on page 509

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 60
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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. Pressthe 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. Movethecursor in front of the unit-of-measure for the TX Power measurement (W.

2. Pressthe dBm key. The measurement value is changed immediately to display in dBm.
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ToUsethe Analog METER Format

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

1

3.
4.
5.

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

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

Select On/ O f to display the meter.
Repeat steps 1 and 2 to enter each meter end point and the meter intervals.
Repeat steps 1, 2, and 3 to cancel the METER function.

The METER function displays an equivaent analog display. (Thisisthe 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 M easurements

1
2.
3.

Select the DUPLEX TEST screento set up for beat frequency oscillator measurements.
Setthe AF Anl | nfieldto SSB Denod.
Manually adjust the Tune Fr eq field to the desired carrier frequency.
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Entering and Changing Numbers

To Enter Numbers

Vaues 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 Geneaatorig ude
units from dBm tquV).

1. Position the cursor in front of the numeric entry field to be changed.

2. Useone of the following methods:
a. enter the number and unit-of-measure directly using the keypad,
or

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

or

c. usethe down-arrow or the up-arrow keysto increment or decrement the present
value.

Decimal Values

Decimal values are used for most numeric entry fields, such &5 tlden Freq
setting. The acceptable entries for decimal values are 0 through 9, ., +/-, and EEX.

The +/- key is used for entering negative numbers. For example; when entering
the RF Generatoknpl i t ude 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< 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 parametersin the
ENCODER, such asAMPSFi | | er datafield, and for specifying remote
communications parameters, such asthe RADIO INTERFACE Qut put Dat a
field. The acceptable entries for decimal values are 0 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 Choi ces menu displayed when certain fields are
selected (such asthe AMPSFi | | er field).

To Enter and Change the Unit-of-M easure

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

When the unit isimplied, 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 25 ENTER.

When the unit is specified, the units change to whatever you specify. For example;
if the present RF Gen Fr eq setting is 250 MHz, and you want to change it to 455
kHz, you would enter this sequence: 4 55 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 Fr eq field and push GHz or kHz to display the setting in
either of these units.
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To Changethe Increment or Decrement Setting

Using the Pre-Defined | ncrement/Decrement Keys

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

For example; if the Tune Fr eq 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 Anpl i t ude setting isdisplayed in dBuV, you
could increment in units of dB or mV.

To change the increment value;

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

2. PressINCR SET, and enter the desired val ue and unit-of-measure using the DATA keys.

3. Usethe 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 changesthe Tune Fr eq inincrements of 15 MHz.

1. Access the TX TEST screen and position the cursor in front dfthe Fr eq field.

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

3. PressINCR SET 15 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. Accessthe PRINT CONFIGURE screen fromthe Mor e menu and set the Pr i nt er
Por t field to the appropriate type of printer connection.

« If HP-IB is selected, enter the GPRB i nt er Addr ess of the printer.

3. Select the type of printer you are using inlthelel field. If your printer is not listed,
configure your printer to emulate one that is listed.

4. EnteraPrint Titl e 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 function.

To interrupt printing, select the Abort Pri nt field onthe PRINT CONFIGURE
screen.
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Using M easurement 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 beepsif 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.

ToSet AHI and/or LOLIMIT

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

2. Pressand release the SHIFT key, then the down-arrow key to accessthe LO LIMIT
function, and enter the measurement’s low-limit value and its unit-of-mehsure.

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 Hl and LO
LIMITs in units of dBm.

70

S:\agilent\8920\8920b\USRGUIDE\BOOK\CHAPTERS\opoverv.fb



Chapter 3, Operating Overview
Using Measurement Limit Indicators

To Reset or Remove Limits
To reset alimit that has been exceeded
1. Position the cursor in front of the measurement’s unit-of-measure.

2. Press and release 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 release 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 SettingHl and LOLIMITs

This example setslimitsfor 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 fortkeFREQ ERROR measure-
ment (the default ikHz).

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

3. Press and release the SHIFT key, then the up-arrow to access the HI LIMIT function,
then enter 1 0 kHz.
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Aver aging M easur ements

The AV G (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
2.

Position the cursor in front of the measurement’s unit-of-measure.

Press and release the SHIFT key, then the INOIRkey 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.

To turn averaging off, position the cursor in front of the unit-of-measure and press and
release the SHIFT key, then the INGRO 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 samplesis reached. From that point on, the averaging function
performs an exponentia filtering operation that mimics an RC filter.

Because of the exponentia response, any large measurement changesresult 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.

Example of Using M easurement Averaging

This example enables the SINAD measurement to be averaged using 25 samples.

1
2.

3.

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

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

Press and release the SHIFT key, then the INOIRkey to access the AVG function,
enter 2 5, then press the ENTER ki&yg appears below the displayed measurement
value to indicate that averaging is being used.
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Setting A M easurement 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 valueis displayed in dB.

To Usethe Present Value as a Reference

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

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

2. Ref appears below the measurement.

The measurement displayed is now referenced to the measurement val ue 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.

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

3. Enter areference value.

4. 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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Using Memory Cards

OTP (One Time Programmable) cards provide removable read-only storage. File
editing and erasure are not possible. These cards cannot be programmed by the
Test Set; they require a special memory card programmer to save files.

SRAM cards provide removable read/write memory for your files, similar to a
flexible disk. Data can be stored, re-stored, read, or erased as needed.

SRAM memory cards require a battery to maintain stored information.

Table 6 Memory Card Part Numbers
Adgilent
Memory Type Technologies
Part Number
64 kilobytes SRAM 83230A
1 Mbyte SRAM 83231A

Figure9illustrates how to insert a memory card into the Test Set’s front panel. To
remove a memory card, simply pull it out.

The Test Set’'s memory-card label is marked with an arrow that must be inserted
on the left side (when you are facing the Test Set) of the front-panel slot.
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NOTE: Memory cards may be inserted and removed with the Test Set powered on or off.

Figure9 Insertinga Memory Card
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Setting the Write-Protect Switch

The SRAM memory card’s write-protect switch lets the user secure its contents
from being overwritten or erased. The switch has two positions-{gee 10):

« Read-write — The memory-card contents can be changed or erased, and new files may
written on the card.

* Read-only — The memory-card contents can be read by the Test Set, but cannot be
changed or erased.

Read - write setting

M
U
y

Read - only setting

Figure 10 Setting the SRAM Write-Protect Switch
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The Memory Card Battery

SRAM memory cards use alithium battery to power the card. Listed below arethe
batteries for the Test Set's SRAM cards. SRAM cards typically retain data for
over 1 year at 25C. To retain data, the battery should be replaced annually.

SRAM Card Battery Part Numbers - CR2025 or Agilent Technologies1420-0509

Replacing the Battery

1. TurntheTest Set on and insert the memory card. Aninserted memory card takes power
from the Test Set, preventing the card’s contents from being lost.

2. Hold the memory card in the slot with one hand and pull the battery holder out with your
other hand. (SeEigure 11 on page 78.)

NOTE:

The Test Set's SRAM cards have a Battery Holder Lock switch immediately above the Write-
Protect switch. If the switch is in the locked position the battery cannot be removed. Ensure
that the Battery Holder Lock switch is in the unlocked position before trying to remove the

battery.

3. Install the battery with the side marked “+” on the same side marked “+” on the battery
holder. Avoid touching the flat sides of the battery, finger oils may contaminate battery
contacts in the memory-card.

4. Re-insert the battery holder into the memory card.

NOTE:

The Test Set’'s SRAM cards have a Battery Holder Lock switch immediately above the Write-
Protect switch. Ensure that the Battery Holder Lock switch is in the locked position after
installing the new battery.

5. Remove the memory card from the Test Set.
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MR e

Figure1l Replacing the Memory Card’s Battery

WARNING: Do not mutilate, puncture, or dispose of batteries in fire. The batteries can burst or explode,
releasing hazardous chemicals. Discard unused batteries according to the manufacturer’s
instructions.

Memory Card Initialization

All new SRAM cards must be initialized before they can be used to store
information. The RAM_MANAGER procedure stored on the internal ROM Disk
can be used to quickly initialize any SRAM memory card.

SRAM Memory Cards can also beinitialized from the TESTS screen by inserting
the memory card into the front-panel slot and selecting the Save/Delete field, then
selecting I nit Car d or pressing the k3 USER key to initialize a card. Follow the
on screen instructions to complete the process.

If the error message ERROR 85 Medi um uni ni ti al i zed appearson the screen
the memory card has not been properly initialized. Check the SRAM battery to
ensure that it's charged and inserted correctly in the battery holder.
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Saving and Recalling I nstrument 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 82) The
smaller the number of changes, the greater the number of save registersthat 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 89 for running large programs, or when a
firmware upgrade is performed (see “Save/Recall” on page 44%

To Savean Instrument Setup
Use the Mor e menu to access the I/O CONFIGURE screen. )
1. Select the storage mediausingthe Save/ Recal | field. (The default isinternal mem-
ory.

2. Make any changes to the instrument that you want to save in aregister.
3. Pressand release the SHIFT key then the RECALL key to access the SAVE function.

4. Usethe DATA keysor the Save menu at the bottom right of the screen to enter the reg-
ister’s name.

To Recall an Instrument Setup
Use theVbr e menu to access the I/O CONFIGURE screen.

1. Select the media to recall settings from using3&ee/ Recal | field. The default is
internal memory.
2. Press RECALL.

3. Use the knob to select the desired setup to be recalled frdrRettze | 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. Theregister is saved to wherever the Save/ Recal | fieldisset (i nt er nal
memory - unless you have changed it).

1
2.
3.

o oM

Accessthe RX TEST screen and set theRF Gen Fr eq to 500 MHz.

Set Anpl i t ude to-35dBm.

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 aname.

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. Noticethat the RF Gen Fr eq
and Anpl i t ude settings are reset to their preset values.

PressRECALL 123 ENTER. TheRF Gen Freq and Anpl i t ude are changed to
the settings you saved in register 123 (500 MHz and -35 dBm).

To Remove (Clear) an Individual Save Register

Specify where the register is stored using the Save/ Recal | field on the /O CONFIG-
URE screen.

1
2.

PressRECALL.

Use the knob to position the cursor in front of the register to be removed from the Re-
cal I 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. PressRECALL.

2. Usethe knob to position the cursor in front of the*Cl r Al | * entry inthe Recal |
menu at the bottom-right of the screen.

3. Presstheknob or pressENTER. A prompt appears at the top of the screento verify that
you want to clear al registers.

4. PressYES.

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 “VULCANT7".

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 areference point for all future
saves. If abaseis 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 aninstrument setting, every field isreset 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 setupsto 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 Consider ations

When the Save/ Recal | field of the /O CONFIGURE screenis set to

I nt er nal , programs are saved to the same non-volatile RAM used to create
RAM Disk(s) and run IBASIC programs. By saving alarge 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 Har dwar e 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 availablein 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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ToUsethe Pre-Assigned Local USER Keys

1. Pressand releasethe SHIFT key, then the k4 key to accessthe ASSIGN function; then
pressthe ENTER key. The numbers 1 through 5 appear in front of various fields. (See
Figure12.)

2. Pressthedifferent 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 REL EASE function; then pressthe ENTER key.

R¥ TEST
, , EEEN AC Level .
8 0.26 24 0.00012
RF Gen Frea AFGenl Frea AFGen2 Frea| Filter 1 To §
—> |1 EGRGIEIRINE I ShHz HEF e
Hz kHz kH=z
Ameplitude AFGenl To AFGen2 To Filter 2
—>- HEEINEE | BT F i 15kH=z LFF
dBm EX Lff
Atten Hold
Ext Load R
Dutrput Port
ﬂ -]
scnusr.wmf
Figure 12 An Example of Pre-Assigned Local User Keys
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To Assign Local USER Keys
1. Movethe cursor to the field you want to assign alocal user key to.

2. Pressand releasethe SHIFT key, then the k4 key to accessthe ASSIGN function. Then
pressaloca USER key (k1-k5). The user key number appearsin front of the field you
assigned it to.

Example of Assigning a Local USER Key

Use this exampleto assign local USER key k1totheFi |l t er 1 fieldinthe RX
TEST screen.

1. Accessthe RX TEST screen and position the cursor in front of theFi | t er 1 field.

2. Pressand release the SHIFT key, then the k4 key to accessthe ASSIGN function; then
presskl. A small 1 appears next to the field indicating that USER key k1 has been as-
signed toit.

3. Movethe cursor to any other field on the screen and press k1. The cursor immediately
returnstotheFi | t er 1 field. Thefield isalso highlighted to change the entry using
the CURSOR CONTROL knab or arrow keys.

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

2. Pressandreleasethe SHIFT key, then the k5 key to accessthe REL EA SE function; then
press the USER key (k1-k5).
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To Assign Global USER Keys

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

2. Pressand releasethe SHIFT key, then the k4 key to access the ASSIGN function. Then
press SHIFT and aglobal USER key (k1 - k3"). Unlike alocal user key, the user key
number does not appear at thisfield; instead, a prompt appears at the top of the screen
confirming the key assignment.

Example of Assigning a Global USER Key

Use this exampleto assign global USER key k1'tothe AF Anl | n field, and then
access this field from the OSCILL OSCOPE screen.

1. Accessthe AF ANALY ZER screen and position the cursor in front of the AF Anl | n
field.

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

3. PressSHIFT, k1'. Noticethe prompt G obal User key 1 assigned. atthetop
of the screen.

4, Accessthe OSCILLOSCOPE screen.
5. Press SHIFT, k1.

AF Anl | nput, FM Denod isdisplayed 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 Choi ces 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. Movethe cursor to the field with the global user key assigned to it.

2. Pressand 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 afixed frequency offset between the RF Generator and the
RF Analyzer. Thisfeature is convenient for testing radios with a fixed
transmit/receive frequency offset.

To Set an RF Offset
1. Accessthe CONFIGURE screen.

2. Positionthecursor infront of theRF Of f set field, and pressthe Cursor Control knob,
or press ENTER to turn the offset On or Off.

3. Selectthe ( Gen) - (Anl ) field and enter the frequency offset value.

Example of Setting an RF Offset

Access the CONFIGURE screen.

SettheRF O f set toOn.

Enter an offset frequency (( Gen) - (Anl ) ) of 10 MHz.
Access the DUPLEX screen.

Set the Tune Mbde to Manual .t

SelecttheRF Gen Fr eq field, and rotate the Cursor Control knob to vary the RF Gen-
erator’s frequency.

© a0 &~ v DN PRE

7. Notice that th&une Fr eq value changes to maintain the 10 MHz difference between
the generator and the analyzer.

1. Manual tuning is used in this example to prevent possible unexpected Tune
Frequency changes during the procedure.
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Using Remote Contr ol

The Test Set can be remotely controlled several ways:

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

Using GPIB Control

The Programmer’s Guideontainsinformation on writing GPIB control programs
for the Test Set. Programming examples and a syntax listing provide general
GPIB operation guidelines.

Running IBASIC Programsfrom Memory Cards

The documentation shipped with Agilent Technologies11807 software packages
explains how to run those programs from memory cards. Refer to the
Programmer’s Guidéor detailed information on using memory cards with your
own IBASIC programs.

88
S:\agilent\8920\8920b\USRGUIDE\BOOK\CHAPTERS\opoverv.fb



Chapter 3, Operating Overview
Using Remote Control

Usingan ASCII Terminal

Connecting an ASCI I 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. Accessthe /O CONFIGURE screen.

2. SettheSerial Infieldtol nst.
3. Setthel BASI C Echo field to On.
4. Setthel nst Echo fieldto On.
5. Set the remaining serial communications fields according to your terminal/computer’s
serial communication requirements. These fields include:
» Serial Baud
* Parity
» 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 7 on page 3 90 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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Table7 Equivalent Front-Panel Control Characters
Function qui';/;llrgrclxt;SC Function quir\]l:: :;::SC

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 [
KNOB_TURN_CW > DOWN m
MSSG A uP n
HELP B SEVEN 0
CONFIG c EIGHT p
HOLD D NINE q
PRINT E FOUR r
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
E R PLUS_MINUS z
F S OHM_PCT_DEL_DBUV
B U DB_GHZ_DBM |
C v MS_HZ_UvV
D w
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Alternate sequences for 5 commonly-used functions are also available. Hold
down the Cnitl (control) key and select the corresponding key for the desired
function. Example: Cntl H moves the cursor to the left one space.

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

NOTE:

This screen is displayed on the Test Set with Option 102, Spectrum Analyzer.

This screen is used to measure Adjacent Channel Power. Thisis ameasurement of
the power of signals at a specific channel spacing above and below the RF
Analyzer’s center frequency. This screen is accessed by selabticg PWR
from theTo 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 1isturned off if theCarri er Ref fieldissettoUnnod.

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

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

5. Adjacent Channel Power is calculated and displayed. Thisvalue can bedisplayed asan
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 anmodulated carrier; so th&arri er Ref field must be set to

Unnod. After the reference is measured, the power in the adjacent channels must be mea-
suredwith 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 t@ar ri er Ref field is set tdnnod, 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

Figure 13
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The Adjacent Channel Power Screen

adchpwr.wmf

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

e Rati o 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 measurementswhen thel nput Port issetto
Ant (ANT IN).

ACP Rati o 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 94
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AFGenl Freq
Thisfield sets the frequency for the first audio frequency sinewave generator.

AFGenlTo
Thisfield sets two values:

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

* The lower field sets the depth of modulation for FM and AM in kilohertz and amplitude
(includingCX f ) for audio out. The AUDIO OUT level is always in volts rms.
Operating Considerations

Thisisapriority 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 56

Carrier Ref

Usethe carrier reference field to indicate whether the carrier (Tune Fr eq) 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 93

Operating Considerations

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

¢ For AM transmitters, the carrier must be measured winiaodulated. AFGenl and
the AUDIO OUT port must be used as the modulation source wheldered is
selected.

Channe BW

Use the channel bandwidth field to specify the bandwidth of the carrier and
adjacent channels to be measured. (See Figure 14 on page 97.)
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Ch Offset

Ext TX key

Input Atten

Use the channel offset field to enter the frequency difference between the Tune
Fr eq setting and the center of the adjacent channels you want to measure. Thisis
an absolute value; only positive values can be entered. See Figure 14 on page 97.

This field controls a switch at the MIC/ACC connector. Use it to “key” an external
transmitter.

See Also

“MIC/ACC” on page 578

Input Attenuation sets the amount of input attenuation for the RF IN/OUT and
ANT IN connectors. This function controls two settings.

< The upper field determines if you want the instrument to set the attenuation automati-
cally (Aut 0), or if you want to set the value manualjo( d).

* The lower field displays the present attenuation value, and is used to set the desired at-
tenuation level when the upper area is sétabd.
Operating Considerations

Input Attenuator autoranging can interfere with oscilloscope or signaling decoder
operation under certain conditions. See “Input Atten” on page 485 for additional
information.
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CAUTION:

Chapter 4, Adjacent Channel Power Screen
Field Descriptions

Thisfield selectsthe 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.

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 istriggered (signified by awarning 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
theTune Freq signal. The level is displayed as a ratio (referenced to the power
around theTune Freq) or as an absolute value.

See Also
“ACP Meas” on page 95
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Res BW

TuneFreq

Tune Mode

The resolution bandwidth field selects the I F 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 awider 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.

Thisfield sets the center frequency for the RF signal to be analyzed.

See Also
“Tune Mode” on page 100

Thisfield selects Automatic or Manual tuning of the RF Analyzer.

Aut o 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 enablesthe TX Fr equency 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” on page 100

TX Power
Transmitter (TX) 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.
Whenthel nput Port issettoAnt, 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.

TX Pwr Meas

The transmitter power measurement field specifies how transmitter power
measurements are made:

¢ Peak can be used to measure AM, FM, and un-modulated (CW) signals.

e Sanpl e can be used to measure FM or CW signals with increased measurement speed.
This method can only be used with signals having no amplitude modulation component.

Operating Considerations

If you change thisfield, zero the power measurement (using the TX Pwr Zer o
field) before measuring power.

1. Optional on some Test Set models.
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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 Gener at or screen’sAnpl i t ude
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 changesinthe 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
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Figure 15 AF ANALY ZER Functional Block Diagram
TheSettling, Gain Cntl,andExt Load Rfieldsarenot shown.
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Block Diagram

Field Descriptions

AC Leved

AF Anl In

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 “Ext Load R” on page 110

Theinput for the ac level measurement on this screen is alwaysthe AUDIO IN
connectors.
See Also

“Entering and Changing Numbers” on page 66

The audio frequency analyzer input selects the input for the analyzer. When
selected, this field displays alist 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 56
“Displaying Measurements” on page 60
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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 alonger gate time.
AF Freq
Thisisthe default measurement for this measurement field. Selecting thisfield
displays the following measurement choices.
SINAD
Distortion
SNR (Signal to Noise Ratio)
AF Frequency
DC Leve
Current - DC only Operating Considerations
Thisisapriority control field. Accessing the RX TEST or TX TEST screen
overrides any changes made to this field in other screens.
SNR Operation
e 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.
e AFGen2 must be turned off.
< The radio’s receiver’s audio output must be connected to the AUDIO IN port (set
theAF Anl | nfield toAudi o | n).
See Also
“Interaction Between Screens” on page 56
“Displaying Measurements” on page 60
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Chapter 5, AF Analyzer Screen
Block Diagram

AM Depth

Thisfield displays the percent depth of modulation of the AM signal. Thefield is
only visiblewhenthe AF ANL | n field is set to AM MOD or AM DEMCD

AudiolnLo
This field sets the AUDIO IN LO connector’s state.

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

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

e 600 To H establishes a 600-ohm impedance between the center pins of the AUDIO
IN LO and AUDIO IN HI connectors. Also, tHext Load Rfield is removed, since
the load is now fixed to 600 ohms.

Current

The Cur rent fieldisfound by selecting the SINAD field on the Test Set display
of the AF ANALY ZER screen. Thisfield 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 Zer o fromthe 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 Zer o,
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 575
“SINAD, Distortion, SNR, AF Frequency, DC Level, DC Current” on page 63
Chapter 24, “Connector, Key, and Knob Descriptions,” on page 571
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DC Leve

Thisfield displaysthe 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” on page 111

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 56

Distn

Thisfield displays the percent of distortion. The Distortion measurement is only
for a1l kHz signaling tone.
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Chapter 5, AF Analyzer Screen
Block Diagram

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

Detector Types

RMVS displays the RMS value of signals.

displays the RMS value of a signal multiplied g
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+ Hol d 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- Hol d displays 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 Hol d 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 Hol d 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 56
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Block Diagram

Ext Load R

Filter 1 and Filter 2

FM Deviation

External Load Resistanceis 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

Thisfield isnot displayed whenthe Audi o I n Lo fieldissetto 600 To Hi ;the
load resistance isinternally fixed to 600 ohms.

See Also

“AC Level” on page 105
“Audio In Lo” on page 107

Filters 1 and 2 select avariety of standard and optiona filters. Selecting either
field lists the choices available for that field.

Thisisthe default measurement for thisfield. The FM Deviation field displaysthe
frequency deviation between the FM signal and the carrier. The FM Deviation
measurement field is only displayed whenthe AF Anl | n fieldisset to FM
Denod or FM Mod.

See Also

“AF Anl In” on page 105
“Displaying Measurements” on page 60
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Chapter 5, AF Analyzer Screen
Block Diagram

AF Analyzer Gain Control specifies whether the AF Analyzer’s gain settings are
controlled automatically by AF autoranginguf o), or by manual controHpl d).

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 Gai n Cnt | field isAut o, allowing the
instrument to adjust the AF gain settings for optimum measurement accuracy.

Thisfield can be set to Hol d 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 functior\(it o)

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 theAut o setting to establish the initial gain settings while the encoded signal is
first being decoded, and then seldot d 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 theGai n Cntl field information.
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Notch Freq

Thisfield 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.

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

Operating Considerations

When the Not ch Coupl field on the CONFIGURE screenis set to AFGenl, this
filter and the AFGenl Fr eq field match their settings. A warning message isthen
displayed if you attempt to set the AFGen1 Fr eq value outside the 300 Hz to 10
kHz range of thisfilter. When the Not ch Coupl field is set to None, thisfilter
and AFGenl Fr eq 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 thezi n Cnt 1 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 15, “AF ANALYZER Functional Block Diagram,” on page 104
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Settling

Chapter 5, AF Analyzer Screen
Block Diagram

Oscilloscope To selects the signal source for the Oscilloscope. This dlows 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 15, “AF ANALYZER Functional Block Diagram,” on page 104

Thisfield selectsthe settling time for making AF measurements. Lower frequency
signals require additional settling time (Sl ow). Higher frequency measurements
require less settling time (Fast ).

Operating Considerations

Use Sl owfor <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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Block Diagram

SINAD
This measurement field is used to select and display any one of the following
measurements:
SINAD
Distortion
SNR (Signa to Noise Ratio)
AF Frequency
DC Leve
Current - DC only! Operating Considerations
Thisisapriority control field. Accessing the RX TEST or TX TEST screen
overrides any changes madeto thisfield 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 | n field toAudi o | n).
See Also
“Interaction Between Screens” on page 56
SNR
The SNR fieldisfound by selecting the SINAD field on the Test Set display of the
AF ANALY ZER screen.Thisfield displays the signal to noise ratio of the input
audio signal.
1. Agilent 8920Brequires Current Measurement option
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Chapter 5, AF Analyzer Screen
Block Diagram

Speaker ALC
Speaker Automatic Level Control enables/disables the ALC function for the
instrument’s internal speaker. When is selected, the speaker volume is
independent of the signal level being measured. Vithéns selected, the speaker
volume is dependent on the signal level being measured.

Speaker Vol

Speaker Volume enables/disables the instrument’s internal speakerPd{hisn
selected, the VOLUME control knob operates normally. Wfenis 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 dependsTamé¢he
Mode setting in the TX TEST, DUPLEX TEST, or RF ANALYZER screen.

See Also

“Displaying Measurements” on page 60
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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.
Whenthel nput Port issettoAnt, four dashes (- - - -) appear in place of digits
for this measurement.

Use the Spectrum Analyzer1 to measure low-level RF power (<200 mW) at the
ANT IN port.

CAUTION: Connecting asignal 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 istriggered (signified by awarning message at the top of the
screen), remove the signal fromthe ANT IN port, and pressthe MEAS RESET key or
turn the Test Set off and on to reset it.

See Also

“Input Port” on page 486
“TX Power” on page 490
“TX Pwr Zero” on page 491

1. Spectrum Analyzer isoptiona on some Test Set models.
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Description of the Call Processing Subsystem

Description of the Call Processing Subsystem

The Call Processing Subsystem, which comprises six 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).

Oncethelink is established the operator can exercise the call processing functions
of the mabile 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.

« the authentication signaling associated with AMPS (1S-54) call processing such as
shared secret data update, unique challenge, origination with authentication, and page
with authentication.

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

« 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 alink with a mobile station. Unlike areal base
station, the Test Set has only one transceiver (its signal generator and RF/AF
analyzer) and can support only one mobile station at atime. 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 16, “Call Processing State Diagram,” on page 12dlustrates 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 al so includes the name of the annunciator
on the call processing screen that will belit whilein that call processing state.
Events which trigger transitions between the various states are shown on the
diagram. Events which areinitiated 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: e Register
Meas: None Meas.RECCW A
RECCW B
RECCW C
Phone Number
ESN (hexadecimal)
Active SCM
Register
————————— - | State: Active &
- Annunciator: @ Active| - — — — — — — _ -
Meas: None SEND key pressed |
while Roaming |
Page or in Service mode |
|
|
State: Page |
Annunciator: e Page v
Meas:RECCW A
sgggw % State: Originate
Annunciator: None
Meas:RECCW A
RECCW B
RECCW C
State; Access - ggggw E
Annunciator: @ Access | % Phone Number
ESN (hexadecimal)
Meas: None - SCM
v Called number

Release

while on an active
voice channel

Figure 16

State: Connected
Annunciator: @ Connect

Meas:RVCOrdCon
TX Freq Error
TX Power
FM Deviation
RVCOrd
RVBSChal
NRVC Ord

Order

Handoff

= event initiated from Test Set
- — — — = event initiated from Mobile

Call Processing State Diagram

Station

120

S:\agilent\8920\8920b\USRGUIDE\BOOK\CHAPTERS\callscrn.fb



Chapter 6, Call Processing Subsystem
Description of the Call Processing Subsystem

Accessing the Call Processing Subsystem’s Screens

The Call Processing Subsystem screens are accessed by selecting CALL CNTL
fromthe To Screen menu on the Test Set’'s CRT (you may have to choose the
Mor e choice to display th€ALL CNTL choice).

Call Processing Subsystem’s Screens

The Call Processing Subsystem consists of six 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-
guency, 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, sucki®a§ Det ect or , andl nput
Att.

The ANALOG MEAS screen is used to make analog RF and audio measurements on
the mobile station while a link is active.

AUTHENTICATION screen allows the user to turn on the AMPS authentication pro-
cess (IS-54) during call processing functions. Various fields contained on this screen
allow the advanced user to select iRAND A, RAND_ B, RandSSD andRAND U val-

ues for transmission to the mobile station. The user can also select the number of times
the system parameter overhead message is sent to the mobile ANBSICall Pro-

cessing functions can be tested with or without authentication active.

NOTE: Call Processing functions with Authentication are only supported for AMPS system types
(IS-54).

121



Chapter 6, Call Processing Subsystem
Using the Call Processing Subsystem

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 17, “Connecting a Mobile Station to the Test Set,” on page 12Bows 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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] [ &

AUDIO OUT
HI

AUDIOIN

RF IN/OUT

LO

Mi hone | i i
icrophone In Mobile Station

Manufacturer’s
Special Fixture

Antenna

Figure 17 Connecting a Maobile 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; thiswill cause the overpower protection circuitry to trip when the mobile station is
transmitting. Refer to “ANT IN” on page 572 for further information.
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Mobile Station Audio Out | mpedance

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 ttAUDIO IN” on page 573 and Chapter 5, “AF Analyzer
Screen,”for further information.

600 Ohm Impedance

Some industry standards require the audio out of the mobile station to be
terminated in 600 ohmsfor testing purposes. The AUDIO IN connector of the Test
Set can be terminated in 600 ohmsinternally. Refer to “AUDIO IN” on page 573
and Chapter 5, “AF Analyzer Screen,”for further information.
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Generalized Procedures Using the Call Processing Subsystem

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

e “Conditioning the Test Set for Call Processing” on page 143

e “Configure the Test Set” on page 144

e “Turn On The Test Set's Control Channel” on page 145

« “Register a Mobile Station” on page 145

e “Page a Mobile Station” on page 146

e “Handoff a Mobile Station to a New Voice Channel” on page 148

« “Release A Mobile Station” on page 148

¢ “Change the Transmit Power Level of a Mobile Station” on page 149
< “Originate a Call from a Mobile Station” on page 150

e “Send an Alert Order to a Mobile Station” on page 151

e “Changing the Content of a Message Field” on page 251

e “Selecting The Message Content Generation Method” on page 248
« “To Make an RF Sensitivity Measurement” on page 257

e “To Make an FM Hum and Noise Measurement” on page 258
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The CALL CONTROL Screen

CALL COMTROL

Dizplay
lagtg Meas

Fhone Hum:i S09-981-2793
ESH (declt 157-9232940

B Active ESH [hexl: 9DBCE2ZC

O Reaister SCH: Closs IIIs Continuousy 25 MHz
] Fage

CJ Access

O Cannect

Svsten Tyepe|Voice Channel Assianment To Screen
AMFS
Chtrl Chan

i

Chant -

Ainrlitude Pur Lul: -

Order [ -50.0 |
dBm| SAT: -
510
T
Figure 18 The CALL CONTROL Screen
NOTE: The number of fields displayed on the CALL CONTROL screen depends on the selected

system type.
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Chapter 6, Call Processing Subsystem
The CALL CONTROL Screen

The CALL CONTROL screenisthe primary Call Processing Subsystem screen. It
contains the most often used call processing configuration and command fields.
Figure 18 on page 126 shows the CALL CONTROL screen AMPS.

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

Thetype of information to be displayed is selected using the Di spl ay field. Refer
to “Display” on page 131for further information.

When lit, the Access annunciator indicates the Test Set is signaling the mobile
station with command information on the forward voice channel. Thisisa
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.
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[] Active

NOTE:

AF Freq

Amplitude

Called Number:

When lit, the Act i ve annunciator indicates the control channel of the Test Set is
turned on.

If this annunciator islit, 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 fiedisdisplayed only whenthe Di spl ay fieldissetto Meas.

Thisfield 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'€onnect ed 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).

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. TheCal | ed Nunber : field is displayed only when th# spl ay field is set

to Dat a and a reverse control channel message has been decoded when the mobile
originates a call.
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CC Order

The CC Order field isonly visible when authentication is activated on the

AUTHENTICATION screen.

Thisfield is used to send an order on the forward control channel to the mobile

station. There are two orders available:

* The SSD Update order ensures that the data contained in the mobile station and the base
station is identical. At the completion of the SSD Update process the mobile station and
the Test Set will contain identical copies of shared secret data.

* The Unique Challenge order challenges the mobile station’s shared secret data through
a series of algorithm data output comparisons. A successful challenge confirms the
validity of a mobile station’s shared secret data.

Chan:

Chan: isdivided into two fields:

« 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'sConnect ed 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.

ChLoc:

Thisfield is displayed only for the NAMPS system type.
CH Loc: isdivided into two fields:

« The left-hand field displays the current, narrow-analog-channel location assignment in
relation to the standard wide, analog channel. A rangeMfL, orWis only displayed
when the Test SetGonnect ed 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 channel location range
which will be assigned to the mobile station by the Test Set as either an initial channel-
location range assignment or as a handoff channel-location range assignment.
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Cntl Channel
Thisfield is used to set the control channel number used by the Test Set.

TheCnt| Channel fieldisanimmediate action field. That is, whenever the
Cnt | Channel fieldischanged, the changeisreflected immediately in the
physical configuration of the Test Set (the control channel isimmediately 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
issetto Acti ve).

[] Connect

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

NOTE: When the CALL CONTROL screen is displayed and the Call Processing Subsystemisin
the connected state (Connect annunciator islit), 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 i ve 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 stdfier(nect annunciator is lit) and a
change is made to ti@nt | Channel field theconnect ed state will be lost.
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Thisfield is used to select the type of mobile station information to be displayed
in the upper right-hand portion of the CALL CONTROL screen:

SelectDat a 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 form&igure 19 on page 132 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 displayed 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 consists of: the mobile station power class (Class |, Il, or 111),
the transmission type (continuous/discontinuous), and the transmission bandwidth
(20 MHz or 25 MHz).

The decoded Order Confirmation Message is available from the reverse voice
channel.

For system typ®&AMPS, chooseNDat a instead oDat a.

SelectVeas to display modulation quality measurements made on the mobile station’s
RF carrier while on a voice channel.

For system typeAVPS, TACS, JTACS, and wide chann®AMPS four
characteristics of the RF carrier are measured: TX Freq Error, TX Power, FM
Deviation, and AF Frequency. When set tokeas display, the AF Analyzer's
settings are 300 Hz HPF, 15 kHz LPF, De-Emphasis Off, PK+ detectokEBse
information is available only when the Test S&mnect annunciator is lit
(connect state). Refer to the individual field descriptions for further information.
Figure 20 on page 132 shows the layout of the CALL CONTROL screen when
Meas is selected.

For system typ&AMPS with Ch Loc: set to Lower, Middle, or Upper, four
characteristics of the RF carrier are measured: TX Freq Error, TX Power, FM
Deviation, and DSAT/DST. When settdeas display, the AF Analyzer's
settings are: 300 Hz HPF, 15 kHz LPF, De-Emphasiqus5@K+ detector. The
NMeas information is available only when the Test S&®mnect annunciator
is lit (connect state). Refer to the individual field descriptions for further
information.Figure 21 on page 133 shows the layout of the NAMPS CALL
CONTROL screen wheNMeas is selected.
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CALL CONTROL

Dizplay
Igtag-Mens

RECC Error Return

Error Doto Received from RECC

Word 1 [(hex)t T7ODZ9BEDI
B Active MNord 2 (hex)t CEIEF8963
) Reaister Word 3 (hex)t SDOEE47FA
) Foae
[ Access
) Cannect
Active Svetem Type|YWoice Channel Assianment To Screen
AMPS
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Aurlitude Fur Lult -
Order
den| SAT: -

Figure 19 CALL CONTROL Screen with Decoding Error M essage Display
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) Access 00780 5970'5
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Figure 20 AMPS CALL CONTROL Screen with M eas Selected
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DSAT:

NAMPS CALL CONTROL Screen with NM eas Selected

Thisfield is displayed only when the system typeis set to NAMPS.

DSAT:

is divided into two field:

e The left-hand field displays the DSAT control message identifier being broadcast by
the Test Set. The DSAT channel number identifier is displayed only when the Test Set's
Connect ed 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 select one of the seven valid DSAT
sequences to be used on the voice channel'(Sem:” on page 129for more
information about the voice channel.) The DSAT channel number is followed by the
corresponding DSAT sequence as defined in 1S-88.
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DSAT/DST (hex)

The DSAT/ DST field is displayed only when the Syst em Type field isset to
NAMPS and Di spl ay field is set to NMeas.

The DSAT/ DST field displays the received DSAT/ DST sequence from the mobile
station on the reverse voice channel. The received sequenceis displayed in
hexadecimal form and can be checked against the DSAT value displayed in the
DSAT right-hand DSAT field. Four dashes (----) indicate no carrier is present to
measure. A hexadecimal value would only be displayed when the Test Set’s
Connect ed annunciator is lit (connected state).

ESN (dec):

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. THeN (dec): field is displayed only when the

Di spl ay field is set tabat a and a reverse control channel message containing
this information has been decoded.

ESN (hex):

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. H8N ( hex): field is displayed only when
theDi spl ay field is set tdat a and a reverse control channel message
containing this information has been decoded.

FM Deviation

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'TLonnect ed annunciator is lit (connected state). FM Devi ati on

field is only displayed when tHa spl ay field is set tavkas.
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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

Thisfield is used to initiate a handoff from the current voice channel assignments
to anew set of voice channel assignments. The voice channel number to hand the
mobile station off to, the channel location (NAMPS system type only), the initial
power level to use on the new voice channel, the DSAT sequence (NAMPS
system type only) to transpond on the mobile station, and the SAT tone frequency
to transpond on the new voice channel are specified using the Chan: , Ch Loc:,
Pw Lvl:, DSAT:, and SAT: fieldsintheVoi ce Channel Assi gnment
section of the CALL CONTROL screen.
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MSId

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

M5 | d hastwo 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 fieldisa
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 amobile 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). Thefirst 3 characters (AAA) inthe
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 M N2 M N1). 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 Numformat is selected and the 10-digit
phone number is entered, the M N2 M N1 information is automatically updated,
and vice versa.

NOTE: The preset valuesfor the Ms | d fields are:

e Phone Num= 1111111111

« M N2 M N1 =000000400

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

Thisfield 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 amobile station.

The O der field is aone-of-many selection field. To send an order to the mobile
station, select the Or der field. A list of choicesis displayed. Select the desired
order from the Choi ces: menu. The following orders are available:

e Change Power to Power Level 0 - 7

¢ Maintenance (put the mobile station in maintenance mode)

e Alert (alert the mobile station)

« MRI (mobile reported interference) reque&l/PS system type only)

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:
Pw Lvl : isdivided into two fields:

« 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 (Sé€han:” on page 129for moreinformation about the voice
channel).

Page

Thisfield 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 i ve annunciator
must be lit) and the M5 | d information must be entered before you can attempt to
page the mobile station.
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[] Page

Phone Num:

CAUTION:

NOTE:

Register

[] Register

Release

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

Thisfield displays the decoded MIN number received from the mobile station on
thereverse control channel in response to aforward control channel message. The
Phone Num fieldisdisplayed only when the Di spl ay field is set to Dat a 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 CONTRCL screen, with the Phone Numselection of the MS | d field.

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

Thisfield isused to initiate aregistration of the mobile station that is connected to
the Test Set. The Test Set must be in the active state (that is, the Act i ve
annunciator must be lit) before you can attempt to register the mobile station.

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

Thisfield is used to terminate an active voice channel connection with the mobile
station. When the Rel ease field is selected, a mobile station control message
with arelease 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 arelease
order to the mobile station.
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SAT: isdivided into two fields:

he left-hand field displaysthe 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'LConnect ed 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 chant@hén:” on page 129for more information about
the voice channdl).

Thisfield displays the decoded station class mark information received from the
mobile station on the reverse control channel in response to aforward control
channel message. The SCM field is displayed only when the Di spl ay field is set
to Dat a and areverse control channel message has been decoded.

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

Thisfield is used to select the type of cellular system (AMPS, NAMPS, TACS,
JTACS, DAMPS, DCCH) which will be simulated.

The Syst em Type fieldisanimmediate action field. That is, whenever the
Syst em Type field is changed, the change is reflected immediately in the
physical configuration of the Test Set. The control channel isimmediately 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 isin the connected state (Connect annunciator islit) and achangeis madeto
the Syst em Type field, the connected state will be lost.

NOTE:

The Option 800, Agilent 83206A TDMA Cellular Adapter isrequired for system types DCCH
and DAMPS. Attempting to access these choices without Option 800 installed will generate
an “Option not installed.” error.

TX Freq Error

TX Power

Thisfield 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 islit). The TX Freq Error field isdisplayed only when
the Di spl ay field is set to Meas.

TheTX Power fieldisdisplayed only when the Di spl ay field is set to Meas.

Thisfield 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 stat&Connect annunciator is lit), the mobile station’s transmitted

carrier power is constantly monitored. If the power falls below 0.0005 Watts, the
error messagBF Power Loss indicates |oss of Voice Channel will

be displayed, and the Test Set will terminate the call and return to the active state
(Act i ve annunciator is lit).
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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. S&€onditioning the Test Set for Call Processing” on page 14fr

information on manually zeroing the RF Power meter.

VC Order

Thisfield is used to send an order on the forward voice channel to the Mobile
Station with authentication active. The VC Or der field isonly visible when
authentication is activated and the mobile is assigned a voice channel.

The orders available are;

e Change Power to Power Level 0 - 7

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

¢ SSD Update (shared secret data update)

* Unig Ch (unigue challenge)
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Usingthe 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:

e “Conditioning the Test Set for Call Processing” on page 143

e “Configure the Test Set” on page 144

e “Turn On The Test Set's Control Channel” on page 145

« “Register a Mobile Station” on page 145

e “Page a Mobile Station” on page 146

« “Handoff a Mobile Station to a New Voice Channel” on page 148

« “Release A Mobile Station” on page 148

e “Change the Transmit Power Level of a Mobile Station” on page 149
e “Send an Alert Order to a Mobile Station” on page 151
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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 timethe CALL CONTROL screen is selected during a
measurement session).

1. Zerothe RF Power Meter.

a
b.

Se@ oo

Select the RF GEN fromthe To Screen menu.

Set the Anpl i t ude 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 fromthe To Scr een menu.

Select CALL CNFGfromthe To Scr een menu.

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

Select the RF Gen from the To Screen menu.

Set the Anpl i t ude field to On.

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
(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 error message
RF Power Loss indicates | oss of Voi ce 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
power 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 AFGen1 (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.

b.

Press and release the blue SHIFT key and then the DUPLEX key to display the
CONFIGURE screen.
Position the cursor on tidot ch Coupl field and selecAFGenl.
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Configurethe Test Set

1. Select CALL CNTL fromtheTo Scr een 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,

NAMPS, TACS, JTACS, DAMPS, DCCH).

NOTE: If the Syst em Type field was modified in step2. b. the control channel will become active
since modifying this field automatically activates the control channel. Refer to “System
Type” on page 140

b.

Cnt | Channel - Setthe control channel number to be used by the Test Set.

NOTE: IftheCnt| Channel fieldwasmodifiedin step 2.b. the control channel will become active
since modifying this field automatically activates the control channel. Refer to “Cntl
Channel” on page 130

C.

d.
e.

Anmpl i t ude - Set the output power of the Test Set’s transmitter (that is, the output
power of the Test Set’'s RF Generator).

S| D - Enter the system identification number of the Test Set as a decimal number.
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.

Ch Loc: (right-hand field NAMPS system type only) - Select the narrow analog
channel location which will be assigned to the mobile station by the Test Set as ei-
ther an initial channel location assignment or as a handoff channel location assign-
ment. The choices are Lower (10 kHz below standard wide analog channels),
Middle (centered at the wide analog channel), Upper (10 kHz above the standard
analog channel) or Wide Chan.

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:” on page 129for more information about voice channel).

DSAT: (right-hand field, NAMPS system type only) - Select the DSAT Color Code
(DSCC) to be used on the voice channel (See “Chan:” on page 129for moreinfor-

mation about voice channel)

SAT: (right-hand field) - Enter the SAT frequency to be used on the voice channel
(See“Chan:” on page 129for more information about the voice channel).

3. Select CALL CNFGfromtheTo 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

1.

If not already done, condition the Test Set. See “Conditioning the Test Set for Call
Processing” on page 143or further information.

If not already done, configurethe Test Set. See “Configure the Test Set” on page 144
for further information.

If the CALL CONTROL screen isnot displayed, select CALL CNTL fromthe To

Scr een menu. The CALL CONTROL screen will be displayed.

SelecttheAct i ve field. The Act i ve annunciator will light when the control channel
isturned on.

Register a Mobile Station

1.

a s

Ensure that the Test Set isin the active state. See “Turn On The Test Set’s Control
Channel” on page 145for information on how to activate the Test Set.

Connect the mabile station to the Test Set as shown in Figure 17, “Connecting a Mo-
bile Station to the Test Set,” on page 123

Turn on the mobile station.

If the CALL CONTROL screen isnot displayed, select CALL CNTL fromthe To
Scr een menu. The CALL CONTROL screen will be displayed.

Position the cursor onthe Di spl ay field and select Dat a.

Select the Regi st er field. The Regi st er annunciator will light while the
registrationisin process. If the mobile station responds properly on the reverse control
channel, the message RECC Ret ur n 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. Theinformationinthe MS | d field will be updated. TheAct i ve
annunciator will light when the registration has successfully completed.
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Page a M obile Station

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.

o o

Ensure that the Test Set is in the active s&e. “Turn On The Test Set's Control
Channel” on page 145for information on how to activate the Test Set.

Connect the mobile station to the Test Set as shown in Figure 17, “Connecting a
Mobile Station to the Test Set,” on page 123

Turn on the mobile station.

If the CALL CONTROL screen isnot displayed, select CALL CNTL fromthe To
Scr een menu. The CALL CONTROL screen will be displayed.

Position the cursor onthe Di spl ay field and select Dat a.

Ensure that the mobile station has registered with the Test Set. See “Register a Mobile
Station” on page 145for 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 Ret ur n will flash momentarily in the
upper 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.

Pressthe SEND key on the mobile station. The Connect annunciator will light if the
mobile station properly signalsthe 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 section will be updated: that is, @hin‘the left-hand fields will
be replaced with appropriate information.
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Paging a M obile Station That Has Not Registered with the Test Set

1

2.

Ensure that the Test Set isin the active state. See “Turn On The Test Set’s Control
Channel” on page 145for information on how to activate the Test Set.

Connect the mobile station to the Test Set as shown in Figure 17, “Connecting a
Mobile Station to the Test Set,” on page 123

Turn on the mobile station.

If the CALL CONTROL screen isnot displayed, select CALL CNTL under the To
Scr een menu. The CALL CONTROL screen will be displayed.

Position the cursor onthe Di spl ay field and select Dat a.

Select thelower MS | d field. Enter the mobil e station identification number, either the
phone number or the MIN number depending upon what the upper M5 | d fieldisset 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 Ret ur n will flash momentarily in the
upper 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.

Pressthe SEND key on the mobile station. The Connect annunciator will light if the
mobile station properly signalsthe Test Set when the SEND key is pressed. The mobile
station is now connected to the Test Set on the assigned voice channel. The Voi ce
Channel Assi gnnent fields will be updated: that is, any™in the left-hand fields
will be replaced with appropriate information.
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Handoff a M obile Station to a New Voice Channdl

1. Ensurethat the Test Set isin the connect state. See “Page a Mobile Station” on page
146 for information on how to bring a mobile station up on a voice channel.

2. If the CALL CONTROL screenis not displayed, select CALL CNTL from the To
Scr een menu. The CALL CONTROL screen will be displayed.

3. Position the cursor onthe Di spl ay field and select Dat a.

4. Selectthe Chan: field. Enter anew, valid voice channel number.

5. SelecttheCh Loc: field (NAMPS system type only). Enter anew, valid channel
location from the Choi ces: menu.

6. SelectthePwr Lvl : field. Enter anew, valid mobile station power level.

7. Select the DSAT: field (NAMPS system type only). Enter anew, valid DSAT from the

Choi ces: menu.

Select the SAT: field. Enter anew, valid SAT frequency.

Select the Handof f field. The Access annunciator will light while the Test Set

signals 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 islit indicating that the handoff was

successful. TheVoi ce Channel Assi gnnent sectionwill beupdated; that is, any

“~"in the left-hand fields will be replaced with appropriate information.

© ®©

Release A Mobile Station

1. Ensure that the Test Setis in the connected Sa&:Page a Mobile Station” on page
146 for information on how to bring a mobile station up on a voice channel.

1. If the CALL CONTROL screen isnot displayed, select CALL CNTL fromthe To
Scr een menu. The CALL CONTROL screen will be displayed.

2. Select the Rel ease field. The Test Set will signal the mobile station with arelease
order. 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 Act i ve annunciator will light.
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Changethe Transmit Power Level of a Mobile Station

1

Ensurethat the Test Set isin the connected state. See “Page a Mobile Station” on page
146 for information on how to bring a mobile station up on a voice channel.

If the CALL CONTROL screen isnot displayed, select CALL CNTL fromthe To
Scr een menu. The CALL CONTROL screen will be displayed.

Position the cursor onthe Di spl ay 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 th&x der field and select it. &£hoi ces: menu is displayed showing the var-
ious power levels which the mobile station can be set to. Select the desired power level
from theChoi ces: 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 valu&Xn the
Power field will change.

Position the cursor on tha spl ay field and selecbat a.

Select thex der field. Select the desired power level from @i ces: 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 meRE¥@eRet ur n

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-hariwr Lvl : field will be updated with the new power level
information. TheConnect annunciator will light when signaling is complete.
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Originate a Call from a M obile Station

1

Ensure that the Test Set isin the active state. See “Turn On The Test Set’s Control
Channel” on page 145for information on how to activate the Test Set.

Connect the mobile station to the Test Set as shown in Figure 17, “Connecting a Mo-

bile Station to the Test Set,” on page 123

Turn on the mabile station.

If the CALL CONTROL screen isnot displayed, select CALL CNTL fromthe To

Scr een menu. The CALL CONTROL screen will be displayed.

Position the cursor onthe Di spl ay field and select Dat a.

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
mobile station’s MIN number and the mobile station’s ESN. If the mobile station
transmitted properly on the reverse control channel, the meRE&: Ret ur n 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
assignments set up in thlei ce Channel Assi gnnent section of the CALL
CONTROL screen. ThAccess annunciator will then light while the Test Set signals
the mobile station on the assigned voice channelCoinmect annunciator will light

if the mobile station properly signals the Test Set on the reverse voice channel. The
mobile 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. Ensurethat the Test Set isinthe connected state. See “Page a Mobile Station” on page
146 for information on how to bring a mobile station up on a voice channel.

1. If the CALL CONTROL screen isnot displayed, select CALL CNTL under the To
Scr een menu. The CALL CONTROL screen will be displayed.

2. Select the Or der field. A Choi ces: menu isdisplayed showing the various orders
which can be sent to the mobile station. Select the Mai nt en order from the list of
choices. The Test Set will then go into the Access state and signal the mobile station
with amaintenance order. If the mobile station isresponding properly it will gointoits
maintenance state as defined by the applicable cellular system standard. The left-hand
fieldsintheVoi ce Channel Assi gnnment section will display a ‘-’ while the Test
Set is in the access state.

3. Select thedr der field. A Choi ces: menu is displayed showing the various orders
which can be sent to the mobile station. Position the cursor nextAbéine order and
select it. The Test Set will then signal the mobile station with an alert order. If the
mobile 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 @ennect state and the left-hand subfields in
theVoi ce Channel Assignment section will be updated with the current voice
channel 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
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Usingthe CALL CONTROL Screen to test AMPS Authentication

The process of testing AMPS authentication (1S-54) through the Call Processing
Subsystem requires the user to synchronize the base station and mobile station.
This synchronization requires that the base station and the mobile station possess
two pieces of shared secret data (SSD) to confirm avadid call. Thefirst pieceis
the ESN of the mabile station and the second piece is the mobile statiokés.
The A-key is a secret 26-digit number stored in the mobile station’s semi-
permanent memory. The following sections describe how to:

* Condition the Test Set for Call Processing with Authentication
< Configure the Test Set for authentication

e Turn On The Test Set’'s Control Channel

< Initialize Call Processing with Authentication

« Page a Mobile Station with Authentication

e Originate a Call with Authentication

e Perform an SSD Update

e Perform a Unigue Challenge
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Condition the Test Set for Call Processing

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

1. Zerothe RF Power Meter.

a
b.

-0 ao

Selectthe RF Gen fromtheTo Screen menu.

Set the Anpl i t ude field to off (use the ON/OFF key) This prevents cross-cou-
pling into the power detector while zeroing the power meter.

Select CALL CNTL fromthe To Scr een menu.

Select CALL CNFGfromthe To Scr een menu.

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

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
(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 error message
RF Power Loss indicates | oss of Voi ce 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
power 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 AFGen1 (audio
frequency generator 1). 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.

b.

Press and release the blue SHIFT key and then the DUPLEX key to display the
CONFIGURE screen.
Position the cursor on tidot ch Coupl field and selecAFGenl.
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Configurethe Test Set

1. Select CALL CNTL fromthe To Scr een 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 AMPS. At thistime, only AMPS is supported for authen-
tication.

NOTE: If the Syst em Type field was modified in step 2a- the control channel will become active
since modifying this field automatically activates the control channel. Refer to the “System
Type” on page 140

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

NOTE: IftheCnt | Channel field was modified in step 2b the control channel will become active
since modifying this field automatically activates the control channel. Refer to “Cntl
Channel” on page 130

c. Anpl it ude - Set the output power of the Test Sets’s transmitter (that is, the output
power of the Test Set’'s RF Generator).

d. Sl D- 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:” on page 129for more information about the voice channel).

g. SAT: (right-hand field) - Enter the SAT frequency to be used on the designated
voice-channel (See “Chan:” on page 129for more information about the voice
channel).

3. Select CALL CNFGunder the To Scr een 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 field:

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

If not already done, condition the Test Set. See “Condition the Test Set for Call Pro-
cessing” on page 153or further information.

If not already done, configurethe Test Set. See “Configure the Test Set” on page 154
for further information.

If the CALL CONTROL screen isnot displayed, select CALL CNTL fromthe To

Scr een menu. The CALL CONTROL screen will be displayed.

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

Initialize Call Processing with Authentication

There are two methods to initialize Call Processing with authentication.

Initializing Call Processing with Authentication through registration with the Test Set.
Initializing Call Processing with Authentication without registration with the Test Set.

Initialize Call Processing through Registration

1

2.

o

©

10.

Ensure that the Test Set is in the active s&e.“Turn on the Test Set's Control
Channel” on page 155for information on how to activate the Test Set.

Connect the mobile station to the Test Set as shown in Figure 17, “Connecting a
Mobile Station to the Test Set,” on page 123

Turn on the mabile station.

If the CALL CONTROL screen isnot displayed, select CALL CNTL under the To

Scr een menu. The CALL CONTROL screen will be displayed.

Position the cursor onthe Di spl ay field and select Dat a.

Select the Regi st er field. The Regi st er annunciator will light while the
registrationisin process. If the mobile station responds properly on the reverse control
channel, the message RECC Ret ur n will flash momentarily in the upper right-hand
corner of the CALL CONTROL screen and then the mobile station’s phone number,
ESN and decoded SCM will be displayed in the upper right-hand portion of the CALL
CONTROL screen. The information in tN& | d field will be updated. Théct i ve
annunciator will light when the registration has successfully completed.
SelectAUTHEN on the To Screen field. The AUTHENTICATION screen will be
displayed.

Select theA KEY field and enter a valid A_KEY in decimal format.

Position the cursor on th& f / On field and selecOn.

SelectCALL CNTL from theTo Scr een menu. The CALL CONTROL screen will
be displayed.
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11.

Select SSD Upd inthe CC Or der field. The Accessannunciator light will light while

the SSD Update order isin progress. If the mobile station responds properly on the

reverse control-channelSSD Updat e Order Successf ul " will be displayed

in the upper right-hand portion of the CALL CONTROL screen. The test set and the
mobile station now share common secret data and further call processing functions with
authentication can be tested. If the order failed, 88D Updat e Or der

Fai | ed” will appear on the upper right-hand portion of the CALL CONTROL screen.

Initializing Authentication without Registration

1

~w

©No o

9.

Ensure that the Test Set is in the active sg&de.“Turn on the Test Set’s Control
Channel” on page 155for information on how to activate the Test Set.

Connect the mobile station to the Test Set as shown in Figure 17, “Connecting a
Mobile Station to the Test Set,” on page 123

Turn on the mobile station.

If the CALL CONTROL screen isnot displayed, select CALL CNTL fromthe To
Scr een menu. The CALL CONTROL screen will be displayed.

Position the cursor onthe Di spl ay field and select Dat a.

Select the upper M5 | D field and then select M N2 M N1 from the Choices: menu.
Select thelower M5 | Dfield and enter the information in hexadecimal format.
Select AUTHEN from the To Screen menu. The AUTHENTICATION screen will be
displayed.

Select the A_KEY field and enter avalid A_KEY in decimal format.

10. Select the ESN field and enter the mobile station’s electronic serial number in a

11.
12.

13.

hexadecimal format.

Position the cursor on th@& f / On field and selecOn.

SelectCALL CNTL from theTo Screen menu. The CALL CONTROL screen will

be displayed.

SelectSSD Upd from theCC Or der field. The Access annunciator light will light
while the SSD Update order is in progress. If the mobile station responds properly on
the reverse control-channe§SD Updat e Order Successf ul ” will be

displayed in the upper right-hand portion of the CALL CONTROL screen. The test set
and the mobile station now share common secret data and further call processing
functions with authentication can be tested. If the order failed, 88D “Updat e

O der Fai | ed” will appear on the upper right-hand portion of the CALL
CONTROL screen.
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Page a Mobile Station with Authentication

Paging A Mobile Station That Has Registered With The Test Set

1. Ensurethat the Test Set isin the active state. See “Turn on the Test Set’s Control
Channel” on page 155for information on how to activate the Test Set.

2. Connect the maobile station to the Test Set as shown in Figure 17, “Connecting a
Mobile Station to the Test Set,” on page 123

3. Turn on the mobile station.

4. |f the CALL CONTROL screenisnot displayed, select CALL CNTL from the To
Scr een menu. The CALL CONTROL screen will be displayed.

5. Position the cursor onthe Di spl ay field and select Dat a.

6. Ensure that the mobile station has registered with the Test Set. See “Initialize Call
Processing with Authentication” on page 155or information on how to register the
mobile station.

7. 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 Ret ur n will flash momentarily in the
upper 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.

8. Pressthe SEND key on the mobile station. The Connect annunciator will light if the
mobile station properly signalsthe Test Set. The mobile station is now connected to the
Test Set on the assigned voice channel. TheVoi ce Channel Assi gnment fields
will be updated, that is, any “-” in the left-hand fields will be replaced with appropriate
information. If page with authentication was successfdge w Aut h
successf ul " will be displayed in the upper right-hand portion of the CALL
CONTROL screen. If page with authentication failed, thHeage w/ Aut h
f ai | ed” will be displayed in the upper right-hand portion of the CAll CONTROL
Screen.
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Originate a Call with Authentication

1

oo

Ensure that the Test Set isin the active state. See “Turn On The Test Set’s Control
Channel” on page 145for information on how to activate the Test Set.

Connect the mobile station to the Test Set as shown in Figure 17, “Connecting a

Mobile Station to the Test Set,” on page 123

Turn on the mobile station.

If the CALL CONTROL screen isnot displayed, select CALL CNTL under the To

Scr een menu. The CALL CONTROL screen will be displayed.

Position the cursor onthe Di spl ay field and select Dat a.

Ensure that the mobile station has registered with the Test Set. See “Initialize Call
Processing with Authentication” on page 155or information on how to register the
mobile station.

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
mobile station’s MIN number and the mobile station’s ESN. If the mobile station
transmitted properly on the reverse control channel, the meRE&: Ret ur n will

flash momentarily in the upper right-hand corner of the CALL CONTROL screen and
then the mobile station’s phone number, ESN, decoded SCM, and called phone number
will be displayed. The Test Set will then reconfigure itself to the voice channel
assignments set up in thlei ce Channel Assi gnnent section of the CALL
CONTROL screen. ThAccess annunciator will then light while the Test Set signals
the mobile station on the assigned voice channelCbinmect annunciator will light

if the mobile station properly signals the Test Set on the reverse voice channel. The
mobile station is now connected to the Test Set on the assigned voice channel. The
Voi ce Channel Assi gnnent fields will be replace with appropriate information.

If origination with authentication was successful, théni“gi nati on w Aut h
successf ul " will be displayed in the upper right-hand portion of the CALL
CONTROL screen. If origination with authentication failed, th@ni“gi nati on w/

Aut h fai | ed” will be displayed in the upper right-hand portion of the CAll
CONTROL Screen.
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Perform an SSD Update
There are two methods that can be used to perform an SSD Update:

e SSD Update on the Control Channel
e SSD Update on the Voice Channel

Performing an SSD Update on the Control Channel

1. Ensure that the Test Set is in the active sg&e.“Turn on the Test Set’s Control
Channel” on page 155for information on how to activate the Test Set.

2. Connect the mobile station to the Test Set as shown in Figure 17, “Connecting a
Mobile Station to the Test Set,” on page 123

3. Turn on the mobile station.

4. |f the CALL CONTROL screenisnot displayed, select CALL CNTL from the To
Scr een menu. The CALL CONTROL screen will be displayed.

5. Position the cursor onthe Di spl ay field and select Dat e.

6. Ensurethat the Test Set has Initialized Call Processing with Authentication. See
“Initialize Call Processing with Authentication” on page 155 for information on
how to register the mobile station and activate Authentication.

7. Select AUTHEN on the To Screen meun.The AUTHENTICATION screen will be
displayed.

8. Select RANDSSD 1 field. Enter anew, valid RANDSSD 1 value (6-digit
hexadecimal).

9. Select RANDSSD 2 field. Enter anew, valid RANDSSD 2 value (6-digit
hexadecimal).

10. Select RANDSSD 3 field. Enter anew, valid RANDSSD _3 value (2-digit
hexadecimal).

11.Select CALL CNTL under the To Scr een menu. The CALL CONTROL screen will
be displayed.

12.Select SSD Upd onthe CC Or der field. The Access annunciator light will light
while the SSD Update order isin progress. |f the mobile station responds properly on
the reverse control channe§SD Updat e Order Successf ul " will be
displayed in the upper right-hand portion of the CALL CONTROL screen. The Test Set
and the mobile station are now linked and further call processing functions with
authentication can be tested. If the order failed, tI$SD" Updat e Or der
Fai | ed” will appear on the upper right-hand portion of the CALL CONTROL screen.
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Performing an SSD Update on the Voice Channel

1. Ensurethat the Test Set isin the active state. See “Turn on the Test Set’s Control
Channel” on page 155for information on how to activate the Test Set.

2. Connect the mobile station to the Test Set as shown in Figure 17, “Connecting a
Mobile Station to the Test Set,” on page 123

3. Turn on the mobile station.

4. |f the CALL CONTROL screenisnot displayed, select CALL CNTL from the To
Scr een menu. The CALL CONTROL screen will be displayed.

5. Position the cursor onthe Di spl ay field and select Dat a.

6. Ensure that the Test Set has Initialized Call Processing with Authentication. See
“Initialize Call Processing with Authentication” on page 155 for information on
how to register the mobile station and activate Authentication.

7. Ensurethat the mobile station is on avoice channel. See “Page a Mobile Station with
Authentication” on page 157.

8. Select AUTHEN from the To Screen menu. The AUTHENTICATION screen will be
displayed.

9. Select the RANDSSD 1 field. Enter anew, valid RANDSSD _1 value (6-digit
hexadecimal).

10. Select the RANDSSD_2 field. Enter anew, valid RANDSSD_2 value (6-digit
hexadecimal).

11. Select the RANDSSD_3 field. Enter anew, valid RANDSSD _3 value (2-digit
hexadecimal).

12.Select CALL CNTL under theTo Scr een menu. The CALL CONTROL screen will
be displayed.

13.Select SSD Upd onthe VC Or der field. The Access annunciator light will light
while the SSD Update order isin progress. If the mobile station responds properly on
the reverse control channe§SD Updat e Order Successf ul ” will be
displayed in the upper right-hand portion of the CALL CONTROL screen. If the order
failed then 'SSD Updat e Order Fail ed” will appear on the upper right-hand
portion of the CALL CONTROL screen.
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Perform a Unique Challenge

There are two methods that can be used to perform a Unique Challenge-Response
procedure:

¢ Unigue Challenge on the Control Channel
¢ Unigue Challenge on the Voice Channel

Performing a Unique Challenge on the Control Channel

1. Ensure that the Test Set is in the active s&de.“Turn on the Test Set’s Control
Channel” on page 155for information on how to activate the Test Set.

2. Connect the mobile station to the Test Set as shown in Figure 17, “Connecting a
Mobile Station to the Test Set,” on page 123

3. Turn on the mobile station.

4. |f the CALL CONTROL screenisnot displayed, select CALL CNTL under the To

Scr een menu. The CALL CONTROL screen will be displayed.

Position the cursor onthe Di spl ay field and select Dat a.

Ensure that the Test Set has I nitialized Call Processing with Authentication. See

“Initialize Call Processing with Authentication” on page 155 for information on

how to register the mobile station and activate Authentication.

7. Select AUTHEN on the To Screen menu. The AUTENTICATION will be displayed.

Select RAND U field. Enter anew, valid RAND_U value (6-digit hexadecimal).

Select CALL CNTL under the To Scr een menu. The CALL CONTROL screen will

be displayed.

10.Select Uni g Chal fromthe CC Or der field. The Access annunciator light will
light while the Unique Challenge order isin progress. If the mobile station responds
properly on the reverse control channehi‘que Chal | enge Successf ul "will
be displayed in the upper right-hand portion of the CALL CONTROL screen. If the
order failed, thenUni que Chal | enge Fai | ed” will appear on the upper right-
hand portion of the CALL CONTROL screen.

oo

© ®©
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Performing a Unique Challenge on the Voice Channel

1

2.

8.

9.

Ensure that the Test Set isin the active state. See “Turn on the Test Set’s Control
Channel” on page 155for information on how to activate the Test Set.

Connect the mobile station to the Test Set as shown in Figure 17, “Connecting a
Mobile Station to the Test Set,” on page 123

Turn on the mobile station.

If the CALL CONTROL screen is not displayed, select CALL CNTL fromthe To
Scr een menu. The CALL CONTROL screen will be displayed.

Position the cursor onthe Di spl ay field and select Dat a.

Ensure that the Test Set has Initialized Call Processing with Authentication. See
“Initialize Call Processing with Authentication” on page 155 for information on
how to register the mobile station and activate Authentication.

Ensure that the mobile station isassigned an active voice channel. See “Page a Mobile
Station with Authentication” on page 157.

Select AUTHEN from the To Screen menu.The AUTHENTICATION screen will be
displayed.

Select the RAND _U field. Enter anew, valid RAND_U value (6-digit hexadecimal).

10.Select CALL CNTL fromthe To Scr een menu. The CALL CONTROL screen will

be displayed.

11.Select Uni g Ch fromthe VC Or der field. The Access annunciator light will light

whilethe Unique Challenge order isin progress. If the mobile station responds properly

on the reverse control channdlri que Chal | enge Successf ul ” will be
displayed in the upper right-hand portion of the CALL CONTROL screen. If the order
failed, then Uni que Chal | enge Fai | ed” will appear on the upper right-hand
portion of the CALL CONTROL screen.
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AUTHENTICATION Screen

AUTHEWTICATION

RANDSSD_1
RANOSS0_2

To Screen

A_KEY

Figure 22 The AUTHENTICATION Screen

The AUTHENTICATION screen allows you to enter parameters for
authentication into the Test Set. These parameters are used by the Cave agorithm
during Call Processing functions such as registration, page, and originate to verify
avalid call.
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A Key

The A_key is a 26-digit decimal number stored in the mobile station’s permanent
security and identification memory and is not accessible to the user. The user must
obtain a validA_Key from the mobile station’s manufacturer or from the HLR/AC

to test Authentication procedures, otherwise the authentication process will fail.
The Test Set reads the first 20-digits and using them during the authentication
process. The Test Set does not write data back to the A_key field during manual
operation.

NOTE: A_Kkey generation is not available through the manual user interface. A_key generationisonly
supported through the remote user interface.

Authent

ESN

RAND A

RAND B

This field is used to activate the authentication process within the Test Set. With
this field set toOn, the Test Set issues system parameter overhead messages
including SPC WORD1, SPC WORD2, ACCESS, RandChal A, andRandChal B to

the mobile station.

This field is used to enter the electronic serial number (ESN) of the mobile station.
There are two methods which can be used to ent&SiieThe serial number can

be entered as an 8-digit hexadecimal value directly into this field or it can be
captured by the Test Set through a registration order.

To enter the electronic serial number directly, select the ESN field and enter the
information in hexadecimal format.

RAND_A is the 16 most significant bits BAND and is entered as a 4-digit
hexadecimal value. The mobile station stores and uses the most recent version of
RAND in the authentication process. RAND_A is user definable.

RAND_B is the 16 least significant bits RAND and is entered as a 4-digit
hexadecimal value. The mobile station stores and uses the most recent version of
RAND in the authentication process. RAND_B is user definable.
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RANDSSD 1

RANDSSD_2

RANDSSD_3

RAND_U

1of N

Chapter 6, Call Processing Subsystem
AUTHENTICATION Screen

RANDSSD 1 isthe 24 most significant bits of the random number issued by the
base station in the SSD Update Order. RANDSSD _1 is entered as a 6-digit
hexadecimal value. RANDSSD _1 is user definable.

RANDSSD _2 isthe 24 subsequent bits (following RANDSSD _1) of the random
number issued by the base station in the SSD Update Order. RANDSSD 2 is
entered as a 6-digit hexadecimal value. RANDSSD _2 is user definable.

RANDSSD_3isthe 8 least significant bits of the random number issued by the
base station in the SSD Update Order. RANDSSD _3is entered as a 3-digit
hexadecimal value.

RAND_U isthe 24-bit random number issued by the base station in the Unique
Challenge Order. RAND_U is entered as a 6-digit hexadecimal value. RAND__ U
is user definable.

The 1 of N field instructs the Test Set how many times to send a system parameter
overhead message. The message contains RAND values, RAND_A and
RAND_B. The RAND values are difficult for phones which do not support
authentication to parse. Thisfield allowsfor testing of these phones along with the
testing of phones which support authentication by altering the number of timesthe
system parameter message is sent to the mobile station.
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CALL DATA Screen

CALL DATH
B Active
) Resister
O Foge Hondof f
J Access Relegse
O Connect
Order
Dizploy Mord To Screen
Word A
F | HAWC | T | 5 [ E | REYD SCH
1 o1r 1] 1 0 1010 C
ANLEG
SFEC A
MINL Farity i
tintioarioooiotaotolation orotiiioottl
More
Figure 23 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.
Thirteen different decoded messages can be viewed on this screen. The message
to be viewed is selected using the Di spl ay Wor d 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.
RVCOr dCon - Reverse Voice Channel Order Confirmation Message
« Reverse Control Channel Authentication Messages.
BSChal Ord - Word C - Base Station Challenge Word
Aut hWORD - Word C - Authentication Word
Uni gChCon - Word C - Unique Challenge Order Confirmation Word
* Reverse Voice Channel Authentication Messages.
RVCOr d - Word one - Reverse Voice Channel Generic Order
RVCBSChal - Word 2 - Reverse Voice Channel Base Station Challenge Order
« NAMPS Reverse Voice Channel Messages.

NRVC Or d - Narrow Order or Order Confirmation Message

The field descriptions for each of the decoded messages are given in the “CALL
DATA Screen Message Field Descriptions” on page 171

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 |oss of Voice Channel will be displayed

and the Test Set will terminate the call and return to the active state.
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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. S&€onditioning the Test Set for Call Processing” on page 14fr
information on zeroing the RF Power meter manually.

[] Access

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

[] Active

When lit, theAct i ve 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: 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 the mobile station is connected to
the Test Set on a voice channel.

Display Word

Thisfield is used to select the desired reverse control channel or reverse voice
channel message to be viewed.
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Thisfield is used to initiate a handoff from the current voice channel assignments
to anew set of voice channel assignments. The voice channel number to hand the
mobile station off to, the channel location (NAMPS system type only), the initial
power level to use on the new voice channel, the DSAT sequence (NAMPS
system type only) to transpond on the mobile station, and the SAT tone frequency
to transpond on the new voice channel are specified using the Chan: , Ch Loc:,
Pw Lvl:, DSAT:, and SAT: fieldsintheVoi ce Channel Assi gnment
section of the CALL CONTROL screen.

Thisfield is used to send an order on the forward voice channel to the mobile
station. The orders available are;

e Change Power to Power Level 0 - 7
« MRI (issues a request for mobile reported interference report, NAMPS system type

only)
* Maintenance (puts the mobile station in maintenance mode)

e Alert (alerts the mobile station)

The Or der field is aone-of-many selection field. To send an order to the mobile
station select the Or der field. A list of choicesis displayed. Select the desired
order from the Choi ces: 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 avoice channel to the Test Set
(that is, the Connect annunciator must be lit) before you can attempt to send an
order to amobile station.

NOTE:

When theAut hent is set toON, theOr der field is not displayed.

Page

Thisfidd 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 i ve annunciator must be
lit) and the M5 | d information field on the CALL CONTROL screen must be
correct before you can attempt to page a mobile station.
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[] Page

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

Register

Thisfield 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 i ve annunciator
lit) before you can attempt to register a mobile station.

[] Register

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

Release

Thisfield is used to terminate an active voice channel connection to the mobile
station. When the Rel ease field is selected, a mobile station control message
with arelease 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 arelease
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

Word A
T | s | E | rRevD SCH
1 1 1 o 1010
MIHI1 Farit-
lioi1i1001i000101010101100 oioii1i1i100111
Figure24 RECCW A Message Fields
F
Thisfield displays the first word indication received from the mobile station.
¢ A'l’indicates that this is the first word.
* A0 is displayed for all subsequent words.
NAWC
Thisfield displays the number of additional words coming from the mobile
station.
T

Thisfield displays the message type received from the mobile station.

e Setto ‘1’ to identify the message as an origination or an order.
e Setto ‘0’ to identify the message as an order response or page response.
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S
Thisfield 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.
E
Thisfield 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.
RSVD
Thisfield isreserved for future use.
SCM
This field displays the mobile station’s received station class mark.
MIN1
This field displays the first part of the mobile identification number received from
the mobile station.
Parity
This field displays the parity of the transmitted data.
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RECCW B Message Fields

Figure25

F

NAWC

LOCAL

ORDQ

ORDER

Word E
F HAMWC Local QRO Order LT
1 oon oooilil aono gooon ]
REYD MINZ Fority
io0ooooo oi1ii1iio010 101011101010

RECCW B Message Fields

Thisfield displays the first word indication received from the mobile station.

¢ A'l’indicates that this is the first word.
« A0 is displayed for all subsequent words.

Thisfield displays the number of additional words coming from the mobile.

Thisfield displaystheloca control field. Thisfield is specific to each system. The
ORDER field must be set to local control for thisfield to be interpreted by the Test
Set.

Thisfield displays the received order quaifier. The field qualifies the order
confirmation to a specific action.

Thisfield displaysthe Or der field and identifies the order type received by the
Test Set.
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LT
Thisfield displays the last-try code field.
RSVD
Reserved for future use.
MIN2
Thisfield displaysthe second part of the mobile identification number received by
the Test Set.
Parity
Thisfield displays the parity of the received data.
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RECCW C Message Fields

Figure 26

F

NAWC

Serial

Parity

Word C

1
oiiio0000ii0010011 aoo

RECCW C Message Fields

Thisfield displays the first word indication received from the mobile station.

¢ A'l’indicates that this is the first word.
« A0 is displayed for all subsequent words.

Thisfield displays the number of additional words coming from the mobile.

Thisfield displays the serial number of the mobile station.

Thisfield displays the parity of the received data.
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RECCW D Message Fields

Oisplay Word
RE Word DO
F HAKWLC ODia 1 bDis 2 Oia 3 ODi=a 4
] 111 oooi oo1o o011 o110
Dia 5 Disa & bDia ¥ Dig & Parity
o101 o100 o111 1000 aoiinoiiio000d
Figure 27 RECCW D Message Fields
F
Thisfield displays the first word indication received from the mobile station.
¢ A'l’indicates that this is the first word.
« A0 is displayed for all subsequent words.
NAWC

Thisfield 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
Thisfield displays the parity of the received data.
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RECCW E Message Fields

Word E
F HAWC Oiga 9 bDi=a 10 Oia 11 Oig 12
u] o011 1001 1010 aooo ooono
Oia 132 Oi=a 14 Oia 15 Oia 16 Faritry
agooo ooon agooo ooono oloooio000100

Figure 28 RECCW E Message Fields

F
Thisfield displays the first word indication received from the mobile station.

¢ A'l’indicates that this is the first word.
« A0 is displayed for all subsequent words.

NAWC
Thisfield 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
Thisfield displays the parity of the received data.
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RVCOrdCon Message Fields

Oisplay MWord
EVCOrdCan Order Confirmation Messaae
F MHAWC T Local oRDOG Order
1 oo 1 goooo oot 01011
RSWO Parity
0000000000 000000000 goinioooiolo

Figure29 RVCOrdCon Message Fields
F

Thisfield displays the first word indication received from the mobile station.

¢ A 'l’indicates that this is the first word.

« A0 is displayed for all subsequent words.
NAWC

Thisfield displays the number of additional words coming from the mobile.
T

Thisfield displays the message type received from the mobile station.

« 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.
L ocal

Thisfield displaystheloca control field. Thisfield is specific to each system. The

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

Set.
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ORDQ
Thisfield displays the received order quaifier. The field qualifies the order
confirmation to a specific action.

Order
Thisfield displaysthe Or der field and identifies the order type received by the
Test Set.

RSVD
Reserved for future use.

Parity

Thisfield displays the parity of the received data.
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BSChalOrd Message Fields

Disploy Word
ESChaolOrd Baoze Station Challenge
Word
F HAWLC
u] oo
FRAHOES Faritw
goilioiooliiii0i1i1000010011010100 111011111111

Figure30 BSChalOrd M essage Fields
F
Thisfield displays the first word indication received from the mobile station.
¢ A 'l’indicates that this is the first word.
« A0 is displayed for all subsequent words.
NAWC
Thisfield displays the number of additional words coming from the mobile.
RANDBS
Thisfield displays the random number used in the SSD update procedure.
Parity
Thisfield displays the parity of the received data.
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AuthWORD M essage Fields

Figure 31l

F

NAWC

COUNT

RANDC

AUTHR

Parity

Dizsplaoy MWord

Aut hWORD Authentication HWord
F HALLC COUNT
u] 011 gooioo
RAHDC AUTHE Farityw
10001101 gooioioiioo0iii1i000 olo100011011

AuthWORD Message Fields

Thisfield displays the first word indication received from the mobile station.

¢ A'l’indicates that this is the first word.
« A0 is displayed for all subsequent words.

Thisfield displays the number of additional words coming from the mobile.

Thisfield displays the modulo-64 count maintained by the mobile station and
used for authentication and anti-fraud purposes.

Thisfield displays the 8-bit number used to confirm the last RAND received by
the mobile station.

Output of the authentication algorithm when responding to a Unique Challenge
Order.

Thisfield displays the parity of the received data.
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UnigChCon M essage Fields

Disploy Word

UniaChCon Uniaue Chaollengse Order
Confirmation HWord

F HAWC RSYO
] oon oooaoQoooooQoon
AUTHU Faority
gl1lo00il000000100000 110000110110

Figure 32 UniqChCon Message Fields
F
Thisfield displays the first word indication received from the mobile station.
¢ A'l’indicates that this is the first word.
« A0 is displayed for all subsequent words.
NAWC
Thisfield displays the number of additional words coming from the mobile.
RSVD
Reserved for future use.
AUTHR
Thisfield displays the output of the authentication algorithm when responding to
aunique challenge order.
Parity
Thisfield displays the parity of the received data.
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RVCOrd Message Fields

Figure 33

NAWC

L ocal

Disploy Word

RYCOrd Reversze Yoice Channel Generic
Order
F HAWC T Local arROR Order
1 01 | oooon oo 10011
REYD Faority
gooooooooooooooooon gooooii11o0111

RVCOrd Message Fields

RVCOrd is ageneric order word. It is utilized to receive an order associated with
the specific mobile station under test. This order could be unique to the particular
mobile station model or manufacturer.

Thisfield displays the first word indication received from the mobile station.

¢ A'l’indicates that this is the first word.
e A0 is displayed for all subsequent words.

Thisfield displays the number of additional words coming from the mobile.

Thisfield displays the message type received from the mobile station.

e Setto ‘1’ to identify the message as an origination or an order.
e Setto ‘0’ to identify the message as an order response or page response.

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

Order
Thisfield displaysthe Or der field and identifies the order type received by the
Test Set.

RSVD
Reserved for future use.

Parity
Thisfield displays the parity of the received data.
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RVCBSChal Message Fields

Figure 34

F

NAWC

RANDBS

Parity

Disploy Word
Bosze Station Challenge
Order MWord

F MAKC T
] oo 1
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RVCBSChal M essage Fields

Thisfield displays the first word indication received from the mobile station.

¢ A'l’indicates that this is the first word.
« A0 is displayed for all subsequent words.

Thisfield displays the number of additional words coming from the mobile.

Thisfield displays the message type received from the mobile station.

« 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.

Thisfield displays the random number use in the SSD update procedure.

Thisfield displays the parity of the received data.
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NRVC Ord Message Fields

Dizsrploy MWord
MEYE Ord Marrow Order or Order
Confirmation Messaoae
T1T2 |AWC| Local ORDE Drder| DSCC| WMAC DE
11 0 00000 001 01011| 000 ooo 0
REYD0 Faoritw
0000000000000 100000000100
Figure35 NRVC Ord Message Fields
T1T2
Thisfield identifies the received message as an order confirmation, an order, or a
called address message.
AWC
Thisfield indicates the number of additional words coming.
L ocal
Thisfield displaystheloca control field. Thisfield is specific to each system. The
ORDER field must be set to local control for thisfield to be interpreted by the Test
Set.
ORDQ
Thisfield displays the received order qualifier. The field qualifies the order
confirmation to a specific action.
Order
Thisfield displaysthe Or der field and identifies the order type received by the
Test Set.
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Thisfield displays the current DSAT Color Code being transmitted by the mobile
station.

Thisfield displays the voice mobile attenuation code. It shows the mobile station
power level associated with the designated voice channel.

The Odd/Even data field is used for adjacent channel protection.

Reserved for future use.

Thisfield displays the parity of the received data.
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Usingthe CALL DATA Screen

To View the Decoded Rever se Channel Words from a Mobile Station Registration

1. If not aready done, condition the Test Set. See “Conditioning the Test Set for Call
Processing” on page 143or further information.

2. If not already done, ensurethat the Test Set is properly configured. See “Configure the
Test Set” on page 144for further information.

3. Connect the mobile station to the Test Set as shown in Figure 17, “Connecting a

Mobile Station to the Test Set,” on page 123

Turn on the mobile station.

If the CALL DATA screenisnot displayed, select CALL DATAfromtheTo Screen

menu. The CALL DATA screen will be displayed.

6. SelecttheAct i ve field. The Act i ve annunciator will light when the control channel
isturned on.

7. Selectthe Regi st er field. The Regi st er annunciator will light while the
registrationisin process. If the mobile station responds properly on the reverse control
channel, the message RECC Ret ur n will flash momentarily in the upper right-hand
corner of the CALL CONTROL screen. The Act i ve annunciator will light when the
registration has successfully completed.

8. SelecttheDi spl ay Word field. A list of reverse channel words which can be
displayed will appear in aChoi ces: menu. Select the desired word from the list of
choices. The decoded contents for each of the fieldsin the selected word will be
displayed in the lower portion of the display.

9. If awordischosen which was not part of the decoded reverse channel message stream,
all thefieldswill be blank when it is displayed.

10.See “CALL DATA Screen Message Field Descriptions” on page 17for a
description of each of the available reverse channel words.

a s

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 screenis 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 Rever se Channel Words from a M obile Station Page

There are two methods that can be used to view the decoded RV CC 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 Rever se Channel Words from a Page to a M obile Station that
has Registered with the Test Set

1

2.

3.

»

If not already done, condition the Test S&te “Conditioning the Test Set for Call
Processing” on page 143or further information.

If not already done, ensurethat the Test Set is properly configured. See “Configure the
Test Set” on page 144for further information.

Connect the mobile station to the Test Set as shown in Figure 17, “Connecting a
Mobile Station to the Test Set,” on page 123

Turn on the mobile station.

If the CALL DATA screenisnot displayed, select CALL DATAundertheTo Scr een
menu. The CALL DATA screen will be displayed.

SelecttheAct i ve field. The Act i ve annunciator will light when the control channel
isturned on.

Ensure that the mobile station has registered with the Test Set. See “Register a Mobile
Station” on page 145for information on how to register the mobile station.

Select the Page field. The Page annunciator will light while the Test Set pagesthe
mobile on the forward control channel. If the mobile station responds properly on the
reverse control channel, the message RECC Ret ur n will flash momentarily in the
upper 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 signalsthe Test Set when the SEND key is pressed. The mobile
station is now connected to the Test Set on the assigned voice channel.

10.Select the Di spl ay Wor d field. A list of reverse channel words appearsin a

Choi ces: menu. Select the desired word from the list of choices. The decoded
contentsfor each of thefieldsin the selected word will be displayed inthelower 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 17fbr a
description of each of the available reverse channel words.

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 pageis
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).
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Viewing the Decoded Rever se Channel Words from a Page to a M obile Station That

Has Not Registered with the Test Set

1. If not already done, condition the Test Set. See “Conditioning the Test Set for Call
Processing” on page 143or further information.

2. If not already done, configurethe Test Set See “Configure the Test Set” on page 144
for further information.

3. Connect the mobile station to the Test Set as shown in Figure 17, “Connecting a

Mobile Station to the Test Set,” on page 123

Turn on the mobile station.

5. If the CALL CONTROL screenisnot displayed, select CALL CNTL under the To
Scr een menu. The CALL CONTROL screen will be displayed.

6. Selectthelower VS | d field. Enter the mobile station identification number, either the
phone number or the MIN number depending upon what the upper M5 | d fieldisset to.

7. Select CALL DATAfromtheTo Screen menu. The CALL DATA screen will be
displayed.

8. SelecttheAct i ve field. TheAct i ve annunciator will light when the control channel
isturned on.

9. 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 Ret ur n will flash momentarily in the
upper 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.

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

11.Select the Di spl ay Wor d field. A list of reverse channel words which can be
displayed will appear in aChoi ces: menu. Select the desired word from the list of
choices. The decoded contents for each of the fieldsin the selected word will be
displayed in the lower portion of the display.

P

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 17fbr a
description 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 pageis
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).
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To View the Decoded Rever se Channel Words From a M obile Station Handoff

1. If not aready done, condition the Test Set. See “Conditioning the Test Set for Call
Processing” on page 143or further information.

2. If not aready done, configurethe Test Set. See “Configure the Test Set” on page 144
for further information.

3. Connect the mobile station to the Test Set as shown in Figure 17, “Connecting a

Mobile Station to the Test Set,” on page 123

Turn on the mobile station.

5. Ensurethat the Test Setisinthe Connect state. See “Page a Mobile Station” on
page 146for information on how to bring a mobile station up on avoice channel.

6. If the CALL CONTROL screenis not displayed, Select CALL CNTL fromthe To
Scr een menu. The CALL CONTROL screen will be displayed.

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

8. SelecttheCh Loc: field(NAMPS Syst em Type only) and enter a new, valid
channel location from the choices provided.

9. SelectthePwr Lvl : field and enter anew, valid mobile station power level.

10. Select the DSAT: field (NAMPS Syst em Type only) and enter anew, valid DSAT
from the choices menu.

11.Select the SAT: field and enter anew, valid SAT frequency.

12.Select CALL DATAfromthe To Screen menu. The CALL DATA screen will be
displayed.

13. Select the Handof f field. The Access annunciator will light while the Test Set
signals 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 detects this has happened, the Connect annunciator lights indicating the handoff
was successful.

14.Select the Di spl ay Wor d field. A list of reverse channel words which can be
displayed will appear inaChoi ces: menu. Select the desired word from the list of
choices. The decoded contents for each of the fieldsin the selected word will be
displayed in the lower portion of the display.

15.1f 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.

P

See “CALL DATA Screen Message Field Descriptions” on page 17flor a
description of each of the available reverse channel words.
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Step 13. and step 14. 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 Rever se Channel Words from a M obile Station Release

1. If not aready done, condition the Test Set. See “Conditioning the Test Set for Call
Processing” on page 143or further information.

2. If not aready done, configurethe Test Set. See “Configure the Test Set” on page 144
for further information.

3. Connect the mobile station to the Test Set as shown in Figure 17, “Connecting a

Mobile Station to the Test Set,” on page 123

Turn on the mobile station.

5. Ensurethat the Test Setisinthe Connect state. See “Page a Mobile Station” on
page 146for information on how to bring a mobile station up on avoice channel.

6. Select CALL DATAunderthe To Screen menu. The CALL DATA screen will be
displayed.

7. Select the Rel ease field. The Test Set will signal the mobile station with arelease
order. 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 Act i ve annunciator will light.

8. SelecttheDi spl ay Word field. A list of reverse channel words which can be
displayed will appear in a Choices: menu. Select the desired word from the list of
choices. The decoded contents for each of the fieldsin the selected word will be
displayed in the lower portion of the display.

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

10. See “CALL DATA Screen Message Field Descriptions” on page 17for a
description 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 thereleaseis
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).

194
S:\agilent\8920\8920b\USRGUIDE\BOOK\CHAPTERS\callscrn.fb



Chapter 6, Call Processing Subsystem
Using the CALL DATA Screen

ToViewtheDecoded Rever se Channel Wor dsfrom an Order to Changethe Transmit Power
Level of a Mobile Station

1. If not already done, condition the Test Set. See “Conditioning the Test Set for Call
Processing” on page 143or further information.

2. If not aready done, configurethe Test Set. See “Configure the Test Set” on page 144
for further information.

3. Connect the mobile station to the Test Set as shown in Figure 17, “Connecting a

Mobile Station to the Test Set,” on page 123

Turn on the mobile station.

5. Ensurethat the Test Setisinthe Connect state. See “Page a Mobile Station” on
page 146for information on how to bring a mobile station up on a voice channel.

6. IftheCALL DATA screenisnot displayed, select CALL DATAundertheTo Scr een
menu. The CALL DATA screen will be displayed.

7. Selectthe Or der field and select it. A Choi ces: menu is displayed showing the
various 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
Ret ur n will flash momentarily in the upper right-hand corner of the CALL
CONTROL screen. The Connect annunciator will light when signaling is complete.

8. SelecttheDi spl ay Word field. A list of reverse channel words which can be
displayed will be presented. Position the cursor on the desired word and select it. The
decoded contents for each of the fields in the selected word will be displayed in the
lower portion of the display.

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

10. See “CALL DATA Screen Message Field Descriptions” on page 17for a
description of each of the available reverse channel words.

P

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 M obile Station Origination

1. If not aready done, condition the Test Set. See “Conditioning the Test Set for Call
Processing” on page 143or further information.

2. If not aready done, configurethe Test Set. See “Configure the Test Set” on page 144
for further information.

3. Connect the mobile station to the Test Set as shown in Figure 17, “Connecting a

Mobile Station to the Test Set,” on page 123

Turn on the mobile station.

5. Ensurethat the Test Setisinthe Connect state. See “Page a Mobile Station” on
page 146for information on how to bring a mobile station up on avoice channel.

6. SelecttheActi ve field. TheAct i ve annunciator will light when the control channel
isturned on.

7. 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
mobile station’s MIN number and the mobile station’s ESN. If the mobile station
transmitted properly on the reverse control channel, the meRE&: Ret ur n 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
Voi ce Channel Assignnment section of the CALL CONTROL screen. The
Access annunciator will then light while the Test Set signals the mobile station on the
assigned voice channel. TBennect annunciator will light if the mobile station
properly signals the Test Set on the reverse voice channel. The mobile station is now
connected to the Test Set on the assigned voice channel.

8. Select thebi spl ay Wor d field. A list of reverse channel words which can be
displayed will be presented. Position the cursor on the desired word and select it. The
decoded 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 17fbr a
description 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

Figure 36
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The CALL BIT Screen

The CALL BIT screen isdesigned 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 8ythem 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 (M S IntV Ch) does not change the
setting of the SAT: field onthe 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. M essage content is the responsibility
of the user.

When the CALL BIT screen isdisplayed and the Call Processing Subsystem isin
the connected state, the Test Set constantly monitors the station’s transmitted
carrier power. If the Power falls below 0.0005 Watts, the error meBsaBewer
Loss indicates |oss 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. Sé€onditioning the Test Set for Call Processing” on page 14for
information on manually zeroing the RF Power meter.

Thefield descriptions for each of the messages are given in the “CALL BIT
Screen Message Field Descriptions” on page 204
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M essage Contentsthat can be M odified Usingthe CALL BIT screen

The contents of twenty nine 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:

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

* SPC WORDL - System Parameter Overhead Message Word 1

* SPC WORD2 - System Parameter Overhead Message Word 2

» ACCESS - Access Type Parameters Global Action Message

* REG I NC- Registration Increment Global Action Message

* REG | D- Registration ID Message

e C FI LMESS - Control-Filler Message

« M5 WORDL - FCC mobile station control message Word 1- Abbreviated Address
Word

e« MS | nt VCh - FCC mobile station control message Word 2- Extended
AddressWord - Voice Channel Assignment

« MSMessOr d - 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

* Forward Control Channel Authentication Messages.

 RandChal A - Random Challenge A Global Action Message
 RandChal B - Random Challenge B Global Action Message

« RAND SSD1 - First SSD Update Order Word

« RAND SSD2 - Second SSD Update Order Word

« RAND SSD3 - Third SSD Update Order Word

» BSChal Con - Base Station Challenge Order Confirmation Word
e Uni qChOr d - Unique Challenge Order Word

* Forward Voice Channel Authentication Messages.

e« FVC SSDL1 - First SSD Update Order Word

e« FVC SSD2 - Second SSD Update Order Word

e FVC SSD3 - Third SSD Update Order Word

e FVCBSCon - Base Station Challenge Order Confirmation
e FVCUni qCh - Unique Challenge Order Word
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[] Access

Active

[] Active

[] Connect

< NAMPS Forward Voice Channel Messages.

 EXT PROT - Extended Protocol mobile station control message

 NCH ASN - Extended Protocol Narrow Channel Assignment Message

« NMB FVC- Narrow Channel mobile station control message

e VWAHO MES - Word 1- Narrow Channel Wide to Narrow Handoff Message
 NHO MES - Narrow Handoff Message

When lit, the Access annunciator indicates that the Test Set is signaling the
mobile station with command information on the forward voice channel. Thisisa
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, theAct i ve 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).

When lit, theConnect annunciator indicates that the mobile station is connected
to the Test Set on a voice channel.
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Thisfield is used to determine how the contents of the signaling messages are
built.

e St d -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.

e 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.

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 sta-
tion 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 thechan: 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.

Thisfield is used to initiate a handoff from the current voice channel assignments
to anew set of voice channel assignments. The voice channel number to hand the
mobile station off to, the channel location (NAMPS system type only), the initial
power level to use on the new voice channel, the DSAT sequence (NAMPS
system type only) to transpond on the mobile station, and the SAT tone frequency
to transpond on the new voice channel are specified using the Chan: , Ch Loc:,
Pw Lvl :, DSAT:, and SAT: fieldsintheVoi ce Channel Assi gnment
section of the CALL CONTROL screen.
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Order

NOTE:

Page

[] Page

Register

[] Register

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

e Change Power to Power Level 0 - 7

¢ Maintenance (put the mobile station in maintenance mode)

e Alert (alert the mobile station)

« MRI (mobile reported interference report, NAMPS system type only)

The O der field is aone-of-many selection field. To send an order to the mobile
station select the Or der field. A list of choicesis displayed. Select the desired
order from the Choi ces: 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 lit) before you can attempt to send an order to a
mobile station.

WhenAut hent is set toON, theOr der field is not displayed.

Thisfied 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 i ve annunciator must be lit)
and the Vs | d 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 mabile station connected to the
Test Set is currently being paged on the forward control channel.

Thisfield 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 i ve annunciator
must be lit) before you can attempt to register a mobile station.

When lit, the Regi st er annunciator indicates that the mobile station connected
to the Test Set is being commanded to register with the base station.
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Thisfield is used to terminate an active voice channel connection to the mobile
station. When the Rel ease field is selected, a mobile station control message
with arelease 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 arelease
order to the mobile station.

Thisfield isused 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 Meszaoge
SPC WOEDI1 Svstem Parameter Owerheoad Messase
Word 1
TiTZ2 Oco 5101 RSO
[0 0 oooooooii110011 100
HAMWC aHD Paority
(0010 110 101001101010
Figure 37 SPC WORD1 Message Fields
TiT2
Thisfield identifies the received message as an order confirmation, an order, or a
called address message.
DCC
Thisfield setsthe 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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Thisfield displays the number of additional words coming.

Thisfield 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.
¢ A'117 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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SPC WORD2 M essage Fields

Set Mezsoae
SPC Svstem Poarameter Ouerheaod Mezssoage
Word 2
TIiTZ Occ 5 E EREGH REGE OTx H-1
[0 0 (R [0 0 10110
RCF CPH CMA®-1 EHD OHD Paritx
1] H EEFREE @ 111 ooi1i1o00111111

Figure 38 SPC WORD2 M essage Fields
Ti1T?2
Thisfield identifies the received message as an order confirmation, an order, or a
called address message.
DCC
Digital color code field.
S
Thisfield 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.
E
Thisfield displays the extended address word sent to the mobile.
e Setto ‘1’ if the extended address word is sent.
¢ Setto ‘0’ if the extended address word is not sent.
REGH
Registration field for home stations.
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REGR
Registration field for roaming stations.
DTX
Discontinuous transmission field.
N-1
N is the number of paging channelsin the system.
RCF
Read-control-filler field.
CPA
Combined paging/access field.
CMAX-1
CMAX isthe number of access channelsin the system.
END
End indication field.
* Setto 1 to indicate the last word of the overhead message train.
e Setto 0 if not the last word.
OHD
Thisfield 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.
¢ A'117 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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ACCESS M essage Fields

Acce=zs Tvpe Parameters Global
Action Messoae

TiT2 | DCC ACT BIS

1 1] (0 0] (100 1] E
END | OHD Parity
1 Y | ot1o0111i11110

Figure39 ACCESS Message Fields

T1T2

Thisfield 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-ldle status field.
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RSVD
Reserved for future use, all bits must be set as indicated.

END
End indication field.

« Setto 1to indicate the last word of the overhead message train.
» Setto O if not the last word.

OHD
Thisfield 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.

¢ A'117 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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REG INC Message Fields

Set Mezsoae

REG IHLC Regizstration Increment Glahbal
Action Messaog9e
TiTZ DCC ACT REGINCR
(O 0 0010
REVD EHD OHD Pority
[0 010 0 E 100 100110010010
Figure 40 REG INC Message Fields
T1T2
Thisfield 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 asindicated.
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End indication field.

« Setto 1to indicate the last word of the overhead message train.
» Setto O if not the last word.

Thisfield 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.

¢ A'117 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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REG ID Message Fields

Set Mezsoae

REG ID Reaiztration I0D Messoge
TIiTZ Occ REGID
(1 1 C O
EHD OHD Paritx
H 010 0 110100011010

Figure4l REG ID Message Fields

T1T2

Thisfield identifies the received message as an order confirmation, an order, or a
called address message.

DCC
Digital color code field.
REGID
Registration ID field.
END
End indication field.
* Setto 1 to indicate the last word of the overhead message train.
e Setto 0 if not the last word.
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Thisfield 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.

¢ A'117 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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C-FILMESS Message Fields

Set Mezsoge

C-FILMESS Control-filler Message

- [

CMAC | RSYD1| F2 | RSvDZ
M | W | [ O | | [

—

F2| WFOM F4 OHD Parity
1] 1111 EEW |(ooioooooooil
Figure 42 C-FILMESS Message Fields
T1T2
Thisfield 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.
RSVvD1
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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Parity
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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.

Contral filler message field 4. All bits must be set as indicated.

Thisfield 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.

¢ A'117 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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MSWORD1 Message Fields

Set Mezsoae

MS WORDI1 FCC Mabile Station Contraol Meszsage
Abbrewvioted Address HWord

TiTZ DCC
(Ol 1] (0 0
Parit
olo001101111
Figure 43 MSWORD1 Message Fields
T1T2
Thisfield 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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M SMessOrd Message Fields

Figure 44

Send Word

T1T2

MIN2

RSVD

Set Messoage

MEMesz0rd FCC Mobkile Stoation Contraol Meszaae
Extended Address Word

T1iTZ2 SCC MIMZ REYD Local

1 1] glliliooin m (0 0000
QRO Order Faritry
000 (00000 gooiioioo0o0l

M SMessOrd M essage Fields

The Send Word field sends the currently defined bits displayed in the M SMessOrd
field to the mobile station.

Thisfield identifies the received message as an order confirmation, an order, or a
called address message.

SAT color codefield.

Second part of the mobile identification number field.

Reserved for future use, all bits must be set as indicated.
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LOCAL
Thisfield is specific to each system. The ORDER field must be set to local control
for thisfield to be interpreted.
ORDQ
The order qualifier field qualifies the order confirmation to a specific action.
ORDER
Thisfield 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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M S IntVCh Message Fields

Set Mezsoae

MS IntWYCh FCC Mabile Station Contraol Meszsage
Extended Address HWord
TIiTZ SCC MINZ MMALC

[
(=]

0111110010 100

CHAH Fa
aooiioioioo0 101001

Figure 45 MSIntVCh Message Fields

T1T2

Thisfield identifies the received message as an order confirmation, an order, or a
called address message.

SCC
SAT color codefield.
MIN2
Second part of the mobile identification number field.
VMAC
Thisfield displays the voice mobile attenuation code. It shows the mobile
station’s power level associated with the designated voice channel.
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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FVC O MesMessage Fields

Figure 46

T1T2

PSCC

RSVD

LOCAL

Meszaoae
0 Mes=

Set
F I'." |::

FY¥C Maobile Station Control
Order Messoge

TITE SCC FSCLC RSVD Local

M | B | 00000
ORDG OQrder Poritw
010 0 gooio0i1000110

FVC O MesMessage Fields

Thisfield 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. Thisfield is specific to each system. The ORDER field must

be set to local control for thisfield 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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FVCV MesMessage Fields

Set Mezsoae

FYC % HMe=s FY¥C Maobile Station Control
Yoice Messaoge
TIiTZ SCC FECLC RSO MMALC
i | GH 0 0] 10 ]
CHAH FPoritw
gooiiloioiol iooooioiliooo

Figure47 FVC V MesMessage Fields

T1T2
Thisfield 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
Thisfield 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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RandChalA Message Fields

Set Meszaoge
EondChalHA Eorndom Challenae A Glokol Action
Mezza3e
TiTZ Occ ACT RAMDA
11} Iy o111 ooiioiooioioooio
EMD OHD Parity
100 110011000111
Figure 48 RandChalA M essage Fields
Ti1T?2
Thisfield identifies the received message as an order confirmation, an order, or a
called address message.
DCC
Digital color code for new channel.
ACT
Global action field.
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RANDA
The 16 most significant bits of the 32 bit RAND variable stored by a mobile for
use in the authentication process.
END
End indication field. Set to ‘1’ to indicate the last word of the overhead message
train; set to ‘0’ if not last word.
OHD
Overhead message type field. Set to ‘100’ indicating the global action 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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RandChalB Message Fields

S5et Messzoge
FondChalE Fandom Chaoallenae B Global Hction
Mezsa3e
TiTZ occ ACT FAHDE
Iy 1011 iolio000001011111
EHD OHD Parity
100 111100101010
Figure 49 RandChalB Message Fields
T1T2
Thisfield identifies the received message as an order confirmation, an order, or a
called address message.
DCC
Digital color code for new channel.
ACT
Global action field.
RANDB
The 16 least significant bits of the 32 bit RAND variable stored by a mobile for
use in the authentication process.
END
End indication field.
* Setto 1 to indicate the last word of the overhead message train.
e Setto 0 if not the last word.
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Thisfield 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.

¢ A'117 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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RAND SSD1 Message Fields

First 550 Update Order MWord

TiTZ SCC FAHOD_S501
1 0} 1 1] glrool1i010001100011101110
Farity
110001001011

Figure50 RAND SSD1 M essage Fields

T1T2

Thisfield identifies the received message as an order confirmation, an order, or a
called address message.

SCC
SAT color code for new channel.

RAND_SSD1
The most significant 24-bits of the random number issued by the base station in
the SSD Update Order.

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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RAND SSD2 M essage Fields

Figure51

T1T2

RAND_SSD2

Parity

Second 550 Urdaote Order HWord

TiT=2 SCC RAHOD_SS502
i 1 1] ioiogioiddooooioiioooiont

RAND SSD2 M essage Fields

Thisfield identifies the received message as an order confirmation, an order, or a
called address message.

SAT color code for new channel.

The subseguent 24-bits (following RANSSSD _1) of the random number issued by
the base station in the SSD Update Order.

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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RAND SSD3 Message Fields

Figure52 RAND SSD3 M essage Fields

T1T2

Thisfield identifies the received message as an order confirmation, an order, or a
called address message.

SCC
SAT color code for new channel.
RSVD1
Reserved for future use.
RANDSSD3
Theleast significant 8-bits of the random number issued by the base station in the
SSD Update Order.
RSvVD2
Reserved for future use.
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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BSChalCon Message Fields

Set Messoge

BESCholCon Base Stoation Challenge Order
Confirmaotion MWord

TITZ2 SCC REVDI1

m | 00
REVDZ FPorit
(0000 ogoioooioiiol

Figure53 BSChalCon Message Fields

T1T2

Thisfield identifies the received message as an order confirmation, an order, or a
called address message.

SCC
SAT color code for new channel.
RSVD1
Reserved for future use.
AUTHBS
Output response of the authentication algorithm initiated by the Base Station
Challenge order.
RSVD2
Reserved for future use.
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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UnigChOrd M essage Fields

Set Meszsoge

UniaChOrd Uniaue Chollense Order HWord

TiT2 SCC
(11]
FParity
011110101011
Figure54 UniqChOrd Message Fields
T1T2
Thisfield identifies the received message as an order confirmation, an order, or a
called address message.
SCC
SAT color code for new channel.
RANDU
The 24 bit random number issued by the base station in the Unique Challenge
Order.
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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Figure55

T1T2

RANDSSD 1

RSVD

Parity
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Set Meszsoge

First 550 Urdote Order Hord

RSYD
(00

FVC SSD1 Message Fields

Thisfield identifies the received message as an order confirmation, an order, or a

called address message.

The most significant 24-bits of the random number issued by the base station in

the SSD Update Order.

Reserved for future use.

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 SSD2 M essage Fields

Second 550 Urdaote Order HWord

RAHDSSD_2

REYD
O 0

Figure 56 FVC SSD2 Message Fields

T1T2
Thisfield identifies the received message as an order confirmation, an order, or a
called address message.

RANDSSD 2
The subseguent 24-bits (following RANSSSD _1) of the random number issued by
the base station in the SSD Update Order.

RSVD
Reserved for future use.

Parity
Parity field. The contents of the Parity field cannot be set by the user. The Test Set
calculates the parity bits.

234

S:\agilent\8920\8920b\USRGUIDE\BOOK\CHAPTERS\callscrn.fb



Chapter 6, Call Processing Subsystem
CALL BIT Screen Message Field Descriptions

FVC SSD3 Message Fields

Third 550 Urdote Order Hord

RAMNDSSD_3
(01011100

RSYD Fa
i1

Figure 57 FVC SSD3 Message Fields

T1T2

Thisfield identifies the received message as an order confirmation, an order, or a
called address message.

RANDSSD_3
The least significant 8-bits of the random number issued by the base station in the
SSD Update Order.

RSVD
Reserved for future use.

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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FVCBSCon Message Fields

S5et Messzoge
FYCEBSCon Base Station Challenae Order
Confirmation
TiTZ RSYD1 AUTHES
0 1] 0000 1001111i00100110010
RSYD2
0101 00
Figure 58 FVCBSCon Message Fields
T1T2
Thisfield identifies the received message as an order confirmation, an order, or a
called address message.
RSVD1
Reserved for future use.
AUTHBS
Output response of the authentication algorithm initiated by the Base Station
Challenge order.
RSvD2
Reserved for future use.
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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FVCUniqCh Message Fields

Set Meszssoge

FMCUniaCh Uniaue Chollenge Order Word

TiT2 |[RSYD
[0 O

Figure59 FVCUnigCh Message Fields

Ti1T?2
Thisfield identifies the received message as an order confirmation, an order, or a
called address message.

RSVD
Reserved for future use.

RANDU
The 24 bit random number issued by the base station in the Unique Challenge
Order.

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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EXT PROT Message Fields

Set Meszoae
EXT PROT FCC Mabile Statiaon
Control Messase
TiT2 SCC MHIHZ EF
10 1]
MSL MST Paritw
(0000 1] 111001100011

Figure 60 EXT PROT Message Fields
Ti1T?2

Thisfield identifies the received message as an order confirmation, an order, or a

called address message.
SCC

SAT color code for new channel.
MIN2

Second part of the mobile identification number.
EF

Extended Protocol Forward Channel Indicator.
M SL

Message L ength. Extended Protocol Message Length.
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MST
Message Type. Extended Protocol Message 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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NCH ASN Message Fields

Set Mezsoae
HCH HASH FCC Harrow Channel
Assignment Messoge

TiTz | DSCC RSYD c1z| ciz
(1 0] (01 0] B B
VHAC CHAH Parity
(10 0) 00011011101 111101110011

Figure 61 NCH ASN Message Fields

T1T2

Thisfield identifies the received message as an order confirmation, an order, or a
called address message.

DSCC
DSAT color code for the new channel. Also represents SCC for handoff to awide
analog channel.
RSVD
Reserved for future use.
C13
Channel number bit 13 set - 10 kHz above channel number in CHAN Field.
Ci12
Channel number bit 12 set - 10 kHz below channel number in CHAN Field.
VMAC
Thisfield 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 RF 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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NMS FVC Message Fields

FY¥C Mobile Station
Control Messaae

FOSCC EF REVD 0E
(01 0] [0l 010 010
LOCAL ORDE ORDER Farity
00 0| 110001101101

Figure 62 NMS FVC Message Fields

T1T2

Thisfield identifies the received message as an order confirmation, an order, or a
called address message.

DSCC
DSAT color code for the new channel. Also represents SCC for handoff to awide
analog channel.
PDSCC
Present DSAT color code. Indicates the DAST color code associated with the
present channel.
EF
Extended protocol order used for multiple word features.
RSVD
Reserved for future use.
OE
The Odd/Even data field is used for adjacent channel protection.
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LOCAL
Thisfield is specific to each system. The Or der field must be set to local control
for thisfield to be interpreted.
ORDQ
The order qualifier field qualifies the order confirmation to a specific action.
ORDER
Thisfield indicates 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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WNHO MESS Message Fields

Set Meszsoge
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Figure 63 WNHO MESS Message Fields
T1T2
Thisfield 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 ST color code associated with the present
channel.
CTYP
Channel type indicator.
DSCC
DSAT color code for the new channel. Also represents SCC for handoff to awide
analog channel.
RSVD
Reserved for future use.
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Channel number bit 13 set - 10 kHz above channel number in CHAN Fidd.

Channel number bit 12 set - 10 kHz below channel number in CHAN Field.

Thisfield displays the voice mobile attenuation code. It shows the mobile station
power level associated with the designated voice channel.

Channel number field. Indicates the designated RF 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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NHO MES Message Fields

Set Messose
Marrow Hondoff Messase
TiT2 DESCC| POSCC CTYP| OE| RSMD C13 |Ci2
1 0] i0o 010 [ 1] [
YMAC Fority
011001100100
Figure 64 NHO MES Message Fields
T1T2
Thisfield identifies the received message as an order confirmation, an order, or a
called address message.
DSCC
DSAT color code for the new channel. Also represents SCC for handoff to awide
analog channel.
PDSCC
Present DSAT color code. Indicates the DAST color code associated with the
present channel.
CTYP
Channel type indicator.
OE
The Odd/Even data field is used for adjacent channel protection.
RSVD
Reserved for future use.
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Channel number bit 13 set - 10 kHz above channel number in CHAN Fidd.

Channel number bit 12 set - 10 kHz below channel number in CHAN Field.

Thisfield displays the voice mobile attenuation code. It shows the mobile station
power level associated with the designated voice channel.

Channel number field. Indicates the designated RF 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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Usingthe CALL BIT Screen

Selecting The M essage Content Generation M ethod

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.

TheDat a Spec field onthe CALL BIT screen determines which method will be
used to build the contents of the signaling messages.

e 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.

e 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 cha@géd fredd
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 specifiecChratie 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.
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System Operation When Data Spec Field Set to Std

When theDat a Spec field isset to St d 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 SI D
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 theDat a Spec field isset to St d, 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 Dat a Spec field to St d, select amessage of interest, perform a call
processing function, and view the bit patterns generated using the signaling
formats defined in the applicable industry standard.

It isimportant 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 Dat a Spec field is set to St d will reflect the message contents
for the last time the message was used in a messaging protocol.

For example: if the Call Processing Subsystem isin the active state and the user
selectsthe Regi st er field, aregistration message will be sent to the mobile
station. When the registration compl etes 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

WhentheDat a Spec fieldisset to Bi t s, the Test Set builds the signaling
messages using only the bit patterns set on the CALL BIT screen whenever acall
processing function is executed which uses any of the available messages. The
Test Set calculates the contents of the Par i t y field using the coding algorithms
specified in the industry standard for the selected system (that is, the system
specified in the Syst em 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 onefield 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.

Thereis 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.

Wheninthe Bi t s mode the Test Set provides the messaging protocol for the user
(that is, for adesired 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 Bi t s mode, the user would
have to set the contents of all the messages used in the registration before
selecting the Regi st er 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
setinthe CALL BIT screen are correct whenthe Dat a Spec fieldissettoBit s.
Unexpected operation of the mobile station can occur if the contents of the signaling messages
areincorrect.
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Changing the Content of a M essage Field
Perform the following steps to change the contents of a message field:

1. Position the cursor onthe Dat a Spec fieldand selectBi t s.

2. SelecttheSet Message field. A Choi ces: menuisdisplayed listing the available
messages. Select the desired message. The message fields will be displayed on the
screen.

3. Select the desired bit field. A Choi ces: menu will be displayed. Using the
Choi ces: menuenter thedesired bit pattern. Select Done fromthe Choi ces: menu
when the desired bit pattern has been entered.

When amessage 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 Choi ces: menu. Use the CANCEL key to abort a
modification. If the CANCEL key is selected the origina field contents are
restored.

NOTE: If amessagefield ismodified whiletheDat a Spec fieldisset to St d 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 Choi ces: menu.
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Typical Example

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 V Msg
message, which was set when the first handoff occurred, isthen 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.

Noos®

10.
11.

12.

13.

Ensurethat the Test Set isinthe connected state. See “Page a Mobile Station” on page
146 for information on how to bring a mobile station up on a voice channel.

If the CALL CONTROL screen isnot displayed, select CALL CNTL under the To
Scr een menu. The CALL CONTROL screen will be displayed.

Position the cursor onthe Di spl ay field and select Dat a.

Select the Chan: field and enter anew, valid voice channel number.

Select thePwr Lvl : field enter anew, valid mobile station power level.

Select the SAT: field and enter anew, valid SAT frequency.

Select the Handof f field. The Access annunciator will light while the Test Set
signals 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 detects that this has happened the Connect annunciator islit indicating that the
handoff was successful. Theleft-hand fieldsinthe Voi ce Channel Assi gnment
section will be updated with the new voice channel assignment information.

Select CALL BI T fromtheTo Screen menu. The CALL BIT screen will be
displayed.

Position the cursor onthe Dat a Spec fieldand selectBi t s.

Select the Set Message field and select FVC V Msg.

Select the VMACTieldinthe FVC V Msg and set it to 101 (this correspondsto amobile
station power level of 5 - reference EIA/TIA-553 Mobile Station - Land Station
Compatibility Specification, September 1989, page 2-2, Table 2.1.2-1).

Select the Handof f field. The Access annunciator will light while the Test Set
signals 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 happened, the Connect annunciator islit indicating that the handoff was
successful. The mobile station power level after the handoff should be power level 5.
Position the cursor onthe Dat a Spec field and select St d.
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ANALOG MEAS Screen

Figure 65
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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.
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AF Anl In

Thisfield selectstheinput for the Audio Frequency analyzer. Refer to “AF Anl In”
on page 105 or further information.

AF Freq

Thisfield isaone-of-many field used to select the type of measurement to be
made by the Audio Frequency Analyzer on the audio sighal being measured.
Refer to “SINAD” on page 114 for descriptions of the measurements available.

AFGenl Freq

Thisfield sets the output frequency of Audio Frequency Generator 1. Refer to
“AFGenl Freq” on page 496for further information.

AFGenlTo
Thisfield hastwo fields:

« the upper field sets the destination port for Audio Frequency Generator 1
* FM-RF Generator FM modulator
* AM-RF Generator AM modulator
e Audi o CQut -AUDIO OUT connector on front panel of Test Set
» the lower field sets the:
* FM modulation deviation if the upper field setRiv
e AM modulation depth if the upper field setAM
« amplitude of audio signal (volts RMS) at the AUDIO OUT connector if upper field
is set tcAudi o CQut

For testing mobile stations, the upper field isnormally set to FM and the lower
field set to the desired FM deviation in kHz. Refer to “AFGen1 Freq” on page 496
for further information.

Amplitude

This field sets the output power of the Test Sets’s transmitter (that is, the output
power of the Test Set’s RF Generator). ReféAtoplitude” on page 497 for
further information.
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Chapter 6, Call Processing Subsystem
ANALOG MEAS Screen

Thisfield isused to select or bypassthe 750 us de-emphasisfilter network used to
condition the audio signal before being analyzed by the Audio Frequency
Analyzer. Refer to “De-Emphasis” on page 10gor further information.

Thisfield is used to select the type of detector used to measure the amplitude of
the audio signal being measured. Refer to “Detector” on page 109for descriptions
of the detectors available.

Thisfield selects one of several standard or optional audio frequency filterswhich
can be used to condition the audio signal before being analyzed by the Audio
Frequency Analyzer. Refer to “Filter 1 and Filter 2" on page 110for further
information.

Thisfield selects one of severa 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 “Filter 1 and Filter 2" on page 110for further
information.

Thisfield displays the measured FM deviation of the carrier being transmitted by
the mobile station. Four dashes (----) indicate that no carrier is present to measure.

Thisfield 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.

Thisfield 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.

255



Chapter 6, Call Processing Subsystem
Using the ANALOG MEAS Screen

Usingthe ANALOG MEAS Screen

The ANALOG MEAS screen combines some of the Test 8atiso Anal yzer

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, tBennect 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 toFigure 17, “Connecting a Mobile Station to the Test Set,” on page 148r
connection information. If the mobile station does not have audio connections the
ANALOG MEAS screen cannot be used.

There are awide variety of audio measurements which can be made from the
ANALOG MEAS screen. The following examplesillustrate how to make a

typical mobile station receiver measurement (RF Sensitivity) and atypical mobile
station transmitter measurement (FM Hum and Noise). Refer to the Agilent 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 M easur ement

1. If not already done, condition the Test Set. See “Conditioning the Test Set for Call
Processing” on page 143or further information.

2. If not aready done, configurethe Test Set. See “Configure the Test Set” on page 144
for further information.

3. Connect the mobile station to the Test Set as shown in Figure 17, “Connecting a
Mobile Station to the Test Set,” on page 123

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 Sat"Page a Mobile Station” on page
146 for information on how to bring a mobile station up on a voice channel.

6. If the ANALOG MEAS screenisnot displayed, select the ANLG MEAS field from the
To Screen menu. The ANALOG MEAS screen will be displayed.

7. Thefollowing exampleillustrates how to make a12 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 | nfield and select Audi o | n.

SelecttheFi | t er 1 field and select C MESSAGE.

SelecttheFi | t er 2 field and select >99kHz LP.

Position the cursor on the De- Enphasi s field and select Of f .

Select the Det ect or field and select RVS.

Select the AF Fr eq measurement field and select SI NAD.

Select the Anpl i t ude 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 theair beforea12 dB SINAD isreached.

The performance of the mobile station at low RF levelsis dependent upon the char-

acteristics of the mobile station (that is, what type of systemit is designed for). Un-

like areal base station, the Test Set does not perform any protocol functions on the

voice channel.

T Semeoao T

x~
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ToMakean FM Hum and Noise M easur ement

1. If not aready done, condition the Test Set. See “Conditioning the Test Set for Call
Processing” on page 143or further information.

2. If not aready done, configurethe Test Set. See “Configure the Test Set” on page 144
for further information.

3. Connect the mobile station to the Test Set as shown in Figure 17, “Connecting a
Mobile Station to the Test Set,” on page 123

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 Sate'Page a Mobile Station” on page
146 for information on how to bring a mobile station up on a voice channel.

5. 1fthe 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:
Select theAnpl i t ude field and set it to-47 dBm.
Select theAFGenl1 Fr eq field and set it to 1 kHz.
Select the uppekFGenl To field and set it tdhudi o Qut .
Select theAF Anl | n field and selecEM Denod.
Select themi [ t er 1 field and selec€ MESSACE.
Select themi | t er 2 field and select99kHz LP.
Position the cursor on thee- Enphasi s field and select50 us.
Select thédet ect or field and selecPK+.
Select the measurement field and sefdctFr eq.
Select the loweAFGenl1 To field and adjust the signal level until th Devi -
at i on field on the upper portion of the CRT reads 8 kHz.
Select thédet ect or field and selecRVS.
Select the=M Devi at i on field.
. Press the blue SHIFT key, the INCR -10 key, then the ENTER key. This sets a zero
reference point.
n. Select the loweAFGenl To field and press the ON/OFF key. This turns off the
modulating signal to the mobile station transmitter.
o. The FM Hum and Noise figure is displayed in BEM Devi at i on field.

T S@meaoop

3=
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CALL CONFIGURE Screen

CALL CONFIGURE

CHAR
T Pur Zero
2ero |

Detector
Input Att
Sat Tol

To Screen

Figure 66 The CALL CONFIGURE Screen

NOTE: The number of fields displayed on the CALL CONFIGURE screen depends on the selected
system type.

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 isin the connect state, the Test Set constantly monitors the mobile

station’s transmitted carrier power. If the power falls below 0.0005Watts, the error
messag®F Power Loss indicates |oss of Voice Channel will be
displayed and the Test Set will terminate the call and return to the active state.
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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. S&€onditioning the Test Set for Call Processing” on page 14fr
information on zeroing the RF Power meter manually.

CMAX

The CVAX field sets the number of access channelsin the system. Thiswill
determine how many channels must be scanned by the mobile station when trying
to access the Test Set. The value of thisfield will affect the time required for the
mobile station to connect with the Test Set.

Detector

Thisfield is used to select the type of detector used to measure the amplitude of
the audio signal being measured. Refer to “Detector” on page 109for descriptions
of the detectors available.

Input Att

Input Att sets the amount of input attenuation for the RF IN/OUT and ANT IN
connectors. The Input Att field displays the present attenuation value, and it is
used to set the desired attenuation level.

Sat Tol

Thisfield is used to select the Sat tolerance. When set to Narrow the Sat limit is
one of the three valid Sat tones+ 10Hz. When set to Wide the Sat limit is defined
at 0to 7000 Hz. When operating in noisey environments the narrow Sat limit may
not alow for correct measurements and the ability to alter the limit to encompass
awider range providesfor testing flexibility.

TX Pwr Zero

TheTX Pwr Zer o function establishes a 0.0000 W reference for measuring RF
power at the RF IN/OUT port. See “TX Pwr Zero” on page 491for further
information.

CAUTION: RF power must not be applied while zeroing. Set the RF GENERATOR screen’sAnpl i t ude
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
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Figure 67 The Configure Screen

Antennaln

Thisfield 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’51 marker levell(vl ) measurement is automatically reduced by that
amount. The Spectrum AnalyzeRef Level is automatically decreased by the
same amount, so the trace position does not appear to change.

Enter anegative value to indicate a loss (such as cable loss). The Spectrum
Analyzer Marker’s Levell(vl ) measurement is automatically increased by that
amount. The Spectrum AnalyzeRef Level is automatically increased by the
same amount, so the trace position does not appear to change.

This field is only used when th& Level O fset field is set taOn.

See Also
“RF Level Offset” on page 271

1. Spectrum Analyzer isoptional on some Test Set models.
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Base Freq (User Defined)

The Base Frequency field sets the RF Generator reference for channel 0 (zero)
when the RF Chan St d field is set to USER- DEF, and the RF Di spl ay fieldis
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 lowesteive channel frequency is
870.030 MHz and the system channel spacing is 30 KHz, you wouldsggter

MHz in this field. You would also use ti@han 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 tRE Di spl ay field is set taChan, and the
RF Chan Std field is set tOUSER- DEF.

See Also

“Chan Space (User Defined)” on page 264
“(Gen)-(Anl)” on page 266

“RF Chan Std” on page 269

“RF Display” on page 270
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Beeper
Thisfield 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 aerts you any time amessage is displayed. Since a message may be
removed from the screen before you noticeiit, it is better to |eave the beeper on to
aert 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 wherRthei spl ay field is set to
Chan, and theRF Chan St d field is set tdJSER- DEF.
For example, enterings 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 tRE Di spl ay field is set taChan, and the
RF Chan Std field is set tOUSER- DEF.
See Also
“(Gen)-(Anl)” on page 266
“RF Chan Std” on page 269
“Base Freq (User Defined)” on page 263
264
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Thisfield specifiesthe current date for the internal clock. The date can be read by
acontroller using GPIB and printed on test results.

Theformat isMMDDYY (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.

Theinternal clock still functions when the instrument is turned off.

Thisfield is used to indicate losses or gains between the DUPLEX OUT port and
the device-under-test.

< Enter gpositive value to indicate a gain (such as an amplifier gain). The RF Generator’s
level is automatically set that amouogtow what is indicated in the RF Generator’s
Anpl i t ude field. (Example; if this value is 10 dB, and thepl i t ude field shows
0 dBm, the actual level out this porti0 dBm.) The value at the output of the external
amplifier should then be at the level indicated inAhepl i t ude field.

< Enter anegative value to indicate a loss (such as cable loss). The RF Generator’s level
is automatically set that amouatiove what is indicated in the RF Generatdkispl i -
t ude field to compensate. The value at the opposite end of the cable (loss) should then
be at the level indicated in tihepl i t ude field; unless the resulting RF Generator
setting exceeds the maximum output level, then an error oteyrat val ue out
of range. In that case, reduce thepl i t ude setting, or decrease tbepl ex
Qut value.

Thisfieldisonly used whenthe RF Level O fset fieldissetto On.

Thisfield 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)

Thisfieldisused withthe RF O f set field to specify the amount of frequency
offset between the RF Generator and RF Analyzer.

Thisfield isnot displayed whenthe RF Di spl ay field isset to Chan (the offsetis
automatically set when using channel tuning).

See Also

“Setting an RF Generator/Analyzer Offset” on page 87

(Gen)-(Anl)
(User Defined)

Thisfield defines the receiver-transmitter frequency offset when using User
Defined channel operation.

Use apositive value when the radio’s receive frequency is higher than the transmit
frequency (such as 45 MHz)

Use anegative value when the radio’s receive frequency is lower than the transmit
frequency (such asi5 MHz).

Operating Considerations

The value of this field is only used if tRE Di spl ay field is set taChan, and the
RF Chan Std field is set t0USER- DEF.

See Also

“Chan Space (User Defined)” on page 264
“RF Chan Std” on page 269
“RF Display” on page 270

Intensity

Thisfield 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.
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Thisis a user-programmable, 11 character string field intended to store

information such as the date of last calibration. The calibration date is not
automatically updated when a calibration is performed. The user must enter
information using the CONF:CALD ‘<string>' command. Contents of this field
can be queried using the CONF:CALD? query.

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.

This field selects if théot ch Fr eq setting of the AF ANALYZER screen is
coupled to théF Genl Freq setting. When set tdone, the notch filter and AF
Generator 1 do not interact. When setfkGenl (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.
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Range Hold
These fields enable/disable severa autoranging and autotuning routines.

Aut o Al | enablesthese routines, providing automatic adjustment when making
AF or RF measurements.

Hol d Al | disablestheseroutines, requiring you to manually set the affected
Settings.

The following fields are affected by the Range Hol d field:

« RX/TX Cntl inthe CONFIGURE screen.

e Tune Mode inthe TX TEST, DUPLEX TEST, and RF ANALYZER screens.
* Input Atteninthe RF ANALYZER and SPECTRUM ANALYZER screens.

e Gain Cntl inthe AF ANALYZER screen. This field controls three AF gain setting
fields:

I nput Gain
De-Emp Gain
Not ch Gain

Operating Considerations

TheHol d Al'l 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 thisfieldto Aut o Al | when operating the instrument manually.

See Also

Programmer’s Guide
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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 enteredin ttieannel
field. RF Channel replaces thénpl it ude andTune Freq 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/s 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, choo3éL. NAMPS. Testing a land station using the upper band
you would select SU NAMPS.

TheUSER- DEF selection is used to define your own channel assignments. When
selected, you enter tiBase Freq, Chan Space, and( Gen) - (Anl ) settings.
See Also

“Base Freq (User Defined)” on page 263
“Chan Space (User Defined)” on page 264
“(Gen)-(Anl)” on page 266
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RF Display

RF Gen Volts

This field selects the format for entering the RF Generator's and RF Analyzer’s
frequencies:

« WhenFr eq is selected, you enter the RF Generator’s and the RF Analyzer’s
frequencies directly using the keypad or knob.

« WhenChan is selected, thBF Gen Fr eq andTune Freq fields on all screens are
replaced by th&- 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 tuninguiiée
Mode field on the TX TEST, DUPLEX TEST, and RF ANALYZER screens is no
longer displayed. As a result, th¥ Freq Error measurement is displayed
(since theTX Fr equency measurement is only displayed whenThee Mode
field is set toAut o).

See Also

“RF Chan Std” on page 269

Thisfield 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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Thisfield is used to indicate losses or gains between the RF IN/OUT port and the
device-under-test.

< Enter apositive 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 amobeibw what is indicated in the RF Genera-
tor's Anpl i t ude field. Example; if this value is 10 dB, and thepl i t ude field
shows 0 dBm, the actual level out of this porti® dBm.

When this port is used as an input, e Power measurement and Spectrum Ana-
lyzer's Marker Levell(vl ) are automaticallyeduced by that amount.

< Enter anegative 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 amabave what is
indicated in the RF Generatorempl i t ude field.

When used as an input, thX Power and the Spectrum Analyzer’s marker level
(Lvl') measurements ahecreased by that amount.

Thisfieldisonly used whenthe RF Level O fset fieldissetto On.

See Also
“RF Level Offset” on page 271

Thisfield enables/disables the RF level offsets entered inthe RF | n/ Qut ,
Dupl ex Qut,and Ant enna | n fieldsbelow it.

* When set t@n, the RF Generator’'s amplitude and RF Analyzer’s power measurement
are offset by the values entered in these fields.

*  When set t&X f , the values in these fields are ignored.

See Also

“Antenna In” on page 262
“Duplex Out” on page 265
“RF Chan Std” on page 269
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RF Offset
Thisfield is displayed when the RF Display field has Freq selected.
Thisfield enables/disables the RF Generator-RF Analyzer frequency offset
specified inthe ( Gen) - (Anl ) 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 87
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Field Descriptions

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 Aut o/ Manual field enables/disables automatic switching between the RX
TEST and TX TEST screens under certain testing conditions.

« Aut o 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.

TheCarri er/ PTT field specifies the condition that will cause automatic screen
changes.

e Carri er 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 Aut o and Carri er are used together, the screen may continuously change
between RX TEST and TX TEST. Thisonly occursif the RFIN/OUT port isused
with the RF Generator Anpl i t ude set = 35 dBm (amuch higher level thanis
typically used for receiver tests). To prevent this problem, set the Anpl i t ude
<35dBmor O f, or use the DUPLEX OUT port for the RF Generator’s output.
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Field Descriptions

Serial No.
Thisfield displaysthe 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 enterdd: 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

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 selectingtthedar d field in
any screen.

Separate screen and field descriptions are given for each screen. The descriptions
are listed in the following order:

e AMPS-TACS/NAMPS-NTACS

e« CDCSS (Continuous Digital Controlled Squelch System)

« 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 getsits signal immediately after the de-emphasis network of
the AF Analyzer. De-emphasis can be turned on or off on the AF ANALY ZER
screen, or can be controlled while using the decoder by assigning a global USER
key to the De- Enphasi s field. Refer to the AF ANALYZER screen’s field
descriptions and functional block diagranCimapter 5, “AF Analyzer Screen,” on
page 103

Decoder Frequency M easurements

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 avery small amount).
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AMPSTACS, 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 Channd (FVC) data from the base station.

Decoder M ode Differ ences

Figure 68

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

Huwm of Bits Channel Idle
Chtl<Yoice JEMArn Meas

[CinalesCant
= AP

ElStor Heos

Dot (hexl

Standord

Gate Time [AHFES ]

ns

AF Anl In To Screen

RF GEN

Inrut Level .
[AW:FEC ANL

Trigaer Pottern (binl Tria Level EMCODER
KEEINVRMECODER

RADIOD IHT

Polority

Mare

amps-de1 tif

AMPS-TACS Control/Voiceand NAMPS/NTACS Control Channel Decoder
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SICHALIHG DECODER

Meazure Channel Statusi
Idle
[Arm Meas
 EIEDEINTY] | Mode
OSAT/O0ST (hex) = HAHF-HTAL
ElStor Meos
Standord
HANF S

AF Anl In

Input Level
[
Tria Level
383 nY CODER
RAOIO IHT

Polarity

o/ Invert More

nmps-del.wmf

Figure 69 The NAMPS-NTACS Voice Channel Decoder
AF AnlIn
Audio frequency analyzer input selects the source of the signal to be analyzed.
Operating Considerations
Thisisapriority control field. Accessing the RX TEST or TX TEST screen
overrides any changes made to thisfield in this screen.
Arm Meas
Arm measurement prepares the decoder to be triggered by an incoming signal.
Channel
Thisfield selects the type of datato decode: Reverse Control Channel (Cnt | ), or
Reverse Voice Channel (Voi ce).
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AMPS-TACS, NAMPS-NTACS Decoder

Data (hex)
(AMPSTACYS)

Thisdisplay field lists the decoded data serially asit isreceived. Thisfield is
labeled RECC Dat a (hex) for the NAMPS/NTACS mode, but performs the
identical function.

Gate Time
Thisfield 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” on page 278
“Num of Bits” on page 280

Input Level

Thisfield specifies the expected datasignal level (after de- emphasisif 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 | n setting.

Theinput level should be set high enough to prevent false triggering, but low
enough to alow triggering for valid signals. This you to set the input level well
below the expected level.

Also, when using de-emphasis, the | nput Level setting may need to be reduced
significantly to properly decode the incoming signal. De-Emphasisis enabled/
disabled using the De- Enphasi s field on the AF ANALY ZER screen.

See Also

“Trig Level” on page 281
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Measure

(NAMPS-NTACS: RVC)

Num of Bits

Polarity

Thisfield selects the type of decoded datato display: DSAT or DST codes,
Message data, or DTMF (Dual-Tone Multi-Frequency) tone data.

Thisfield lists the total number of bits displayed. This number is dependent on
Data Rate of the signal being decoded, the Gat e Ti e of the decoder, and the
size of the decoder’s data buffer.

Operating Considerations
The buffer has a maximum capacity of:

« 1584 bits for decoding Reverse VWoice Channel (RVC) data streams.

« 1583 bits for decoding Reverse Control Channel (RECC) data streams.
This measurement is not available for NAMPS-NTACS RV C decoding.

See Also
“Gate Time” on page 279

This setting is used to match the polarity of the encoded signal being analyzed.

Normal Operation. When thisfield is set to Nor m alogical high (1) is displayed
when a positive peak in the received signal is detected. A negative peak displaysa

logical low (0).
Inverted Operation. When thisfieldissetto | nvert, alogical high (1) is

displayed when a negative peak in the received signal is detected. A positive peak

displaysalogical low (0).

RECC Data (NAMPS-NTACS: RECC)

This display field lists the decoded data serially asit is received. Thisisthe same

information that the AMPS-TACS Dat a (hex) measurement displays.
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AMPS-TACS, NAMPS-NTACS Decoder

Single/Cont
Thisfield specifies how long you want the analyzer to decode incoming signals:
* Si ngl e tells the analyzer to display the information received duringzanhe Ti e
(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 untibi ngl e is selected.
Stop Meas
Selecting this field stops the analyzer when making single measurements.
Trig Level

Thetrigger level indicates the minimum signal level required to begin a
measurement that has been “armed.” The level is adjusted by changinguahe
Level field's setting.

The input level should be set high enough to prevent false triggering, but low
enough to allow triggering for valid signalkhis 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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Usingthe AMPSITACS, NAMPS/NTACS Decoder

Interaction With the Encoder

The encoder screertat a Rat e 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 Y 7 Bits 240 Bits 240 Bits 240 Bits
FIRST WORD |SECOND WORD| THIRD WORD
CODED
DoTTING | WWORD |=-°=° 'REPEATED | REPEATED REPEATED
SYNC
5TIMES 5 TIMES 5 TIMES
amps-de2.wmf
Seizure Precursor
* Digital Color Code
Figure 70 Decoding the Reverse Control Channel (RECC) Data
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Using the AMPS/TACS, NAMPS/NTACS Decoder

The measurement begins here and
ends after the Gate Time has elapsed.
101 Bits 11Bits Y 48 Bits 37 Bits 11 Bits 48 Bits
WORD REPEAT 1 WORD REPEAT 2
DOTTING SYNG OF DOTTING | oo OF
WORD 1 WORD 1
37 Bits 11 Bits 48 Bits 37 Bits 11 Bits 48 Bits 37 Bits 11 Bits
REPEAT 3 REPEAT 4 WORD
DOTTING | WORD OF DOTTING | WORD OF DOTTING | SYNG
SYNC WORD 1 SYNC WORD 1

48 Bits 37 Bits 11 Bits 48 Bits 48 Bits
REPEAT 5 REPEAT 1 REPEAT 5
OF DOTTING | WORD OF | — -~ OF
WORD 1 SYNC WORD 2 WORD 2
amps-de3.wmf
Figure71 Decoding AMPS-TACS Reverse Voice Channel (RVC) Data
Measure Channel
DSAT
R 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)
Lo Tone Hi Tone . )
DTMF Freq. Freq. On Time _ Off Time Displays DTMF
Sym Hz Hz (Dual Tone Mutti-
1 697.0  1209.0 50.0 50.0 Frequency)
nmps-de2.wmf tone information
Figure72 Decoding NAMPS-NTACS Rever se Voice Channel (RVC) Data
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Interpreting Decoded Data

The following information refersto all Reverse Control Channel (RECC)
measurements, and the AMPS-TACS Rever se Voice Channel (RVC)
measurements. See the next section for information about NAMPS-NTACSRVC
measurements.

After being armed, the measurement begins when the last bit of Word Sync has
been received. All RECC measurements, and the AMPS-TACSRVC
measurement, last for the period specifiedinthe Gat e Ti ne 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 bitsin 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 equivdlastdisplayed.

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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Using the AMPS/TACS, NAMPS/NTACS Decoder

NAMPS-NTACS Rever se Voice Channel M easur ements

Three types of RVC information can be decoded; selected using the Measur e
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.

< Dat a 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.
SIGHALING DECODER
Stotus:
Data Rate JELEE Idle
1 [(IEE
HSinalesCant
Dota (kinl = OCEE
EJStor Meas
Code (oct)
RF Anl In
Input Level
1.0
Y
Tris Level
383wy
Folarity
HormsInvert
cdcs-del.wmf
Figure 73 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 56
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Continuous Digital Controlled Squelch System Decoder

Arm Meas

Arm measurement prepares the decoder to be triggered by an incoming signal
when Si ngl e is selected.

Code (oct)

Thisfield displays al of the code word combinations from the received data
stream.

Thetop 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 aTurn-Off Code (TOC) ismeasured for afull sampling period, TOCisdisplayed
with no other codes listed.

Data (bin)

This measurement field displays a 23-bit segment of the data stream being
received.

After 23 bits have been received, the decoder shiftsthe 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.

Data Rate

This measurement field displays the data rate in bits-per-second for the data
stream being received.
Operating Considerations

For accurate measurements,fhea Rat e 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

Polarity

Thisfield specifiesthe signal level that you input (after de-emphasisif 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 | n setting.

Theinput 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 | nput Level setting may need to be reduced
significantly to properly decode the incoming signal. De-emphasis is enabled/
disabled using the De- Enphasi s field on the AF ANALY ZER screen.

See Also
“Trig Level” on page 289

Thisfield is used to match the polarity of the encoded signal being analyzed.

Normal Operation. When thisfield is set to Nor m alogical high (1) isdisplayed
when a positive peak in the received signal is detected. A negative peak displaysa
logical low (0).

Inverted Operation. When thisfieldissetto I nvert, alogical low (0) is
displayed when apositive peak in the received signal is detected. A negative peak
displays alogical 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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Stop Meas

Trig Level

Chapter 8, Signaling Decoder Screen
Continuous Digital Controlled Squelch System Decoder

Thisfield specifies how you want the analyzer to be armed:

« Singl e 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 untibi ngl e is selected.

Selecting this field stops the anayzer when making a single measurement.

Thetrigger level indicates the minimum signal level required to begin a
measurement that has been “armed”. The level is adjusted by changing the
I nput Level field’s setting.
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Using the CDCSS Decoder

AF Analyzer Settings

For proper CDCSS decoder operation, make the following AF ANALY ZER
screen settings.

e Filter 1to<20Hz HPF (Required)
e Filter 2to3kHz LPF (Recommended)

e SettlingtoSl ow(Recommended)

Interpreting Decoded Data

Because CDCSS uses a continuously-repeating data stream, and thereis no
framing information to tell the receiver when the code word is going to be sent,
the decoded data can result in severa possible code combinations. Thisiswhy
more than one code word may be listed in the Codes (oct) column after
decoding.
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Digital Paging Decoder

Figure74

AF Anl In

Arm Meas

Theis used to test paging system transmitters using various formats, such as
POCSAG and GSC (Golay Sequential Code). The Tune Fr eq field of the TX
TEST screen istypically used to tune to the pager channel to be decoded.

SIGHALIHG DECODER

Status!
Data Rate OData Tvre [ENTERITIES Idle
[WArm Meas
HSinalesCant
Disploy Foae Line Index 3
Fl=top Meas
fDoto Diselay Standord
Gate Time
+ IIENTTIN
s
RF Anl In To Screen

RF GEN

Input Level

Y
Tria Level
383 a¥

Polarity

Horn/ Thvert Haore

digi-del.wmf

The Digital Paging Decoder Screen

Audio frequency analyzer input selects the source of the signal to be analyzed.
Thisistypicaly set to FM Denod for off-the air decoding of pager transmitters.

Arm measurement prepares the decoder to be triggered by an incoming signal.
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Data Display
Thisfield displays up to three different decoded parameters after a message has
been analyzed:

Pager code - the unique pager code number or address.

Funct i on - number representing one of the four types of signals that can be
sent.

Pager dat a - information sent as a numeric or apha-numeric message. This
parameter is not displayed when tone-only formats are decoded.

Data Rate
Thisdisplay 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 encoderBat a Rat e field to the expected incoming data rate for accurate
measurements.

See Also
“Data Rate” on page 381

Display Page

Thisfield is used to select a specific page of decoded data. M ore than one page of
decoded data may be available when a batch of messagesis received during the
specified gatetime. TheNunber of Pages fied indicates how many pageswere
decoded.
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GateTime

Thisfield 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 al 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 thisfield. 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 | n setting.

Theinput 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. Accessthe AF
ANALY ZER screen and set the De- Enphasi s field settingto O f .

See Also
“Trig Level” on page 294

Number of Pages
See the “Display Page” on page 292
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Digital Paging Decoder

Polarity

Single/Cont

Stop Meas

Trig Level

This setting is used to match the polarity of the encoded signal being analyzed.

Normal Operation. When thisfield is set to Nor m alogical high (1) is displayed
when a positive peak in the received signal is detected. A negative peak displaysa
logical low (0).

Inverted Operation. When thisfieldissetto | nvert, alogical high (1) is
displayed when anegative peak in the received signal is detected. A positive peak
displaysalogical low (0).

Thisfield specifies how long you want the analyzer to decode incoming signals:

* Si ngl e tells the analyzer to display the information received during one gate time.
Measurements are displayed ustilm Meas is selected again.

« Cont is used to automatically re-arm the analyzer and display hew measurements on a
continual basis untibi ngl e is selected. Previous measurement results are over-writ-
ten by subsequent measurements.

Selecting this field stops the analyzer when making single measurements.

Thetrigger level indicates the minimum signal level required to begin a
measurement that has been “armed.” The level is adjusted by changinguahe
Level field setting.
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Dual-Tone M ulti-Frequency (DTMF) Decoder

The DTMF Sequence Decoder analyzes Dual-Tone Multi-Frequency tone
sequences and displays the associated parameters.

SIGHALIHG DECODER
Lo Tone Hi Tone On 0ff Stotus!

Sy Frea Frea Tine Tine Idle
Hz Hz | n: W r= JEMArn Meas
z i ‘Can

g Mode
= OTHF

EJctor Meos

Standord
Gate Time Eell |

0000

n

RF Anl In To Screen

Input Level

=

dtmf-de2.wmf

Figure 75 The DTMF Decoder Screen

AF Anl In
Audio frequency analyzer input selects the source of the signal to be analyzed.

Operating Considerations

Thisisapriority 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
Thisfield specifies how long the decoder analyzes a signal after it has been
triggered.

Hi Tone
Thisfor the high frequency tone in each tone pair. The measurement typeis
selected by selecting the Fr eq field to display alist 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 300
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Chapter 8, Signaling Decoder Screen
Dual-Tone Multi-Frequency (DTMF) Decoder

Thisfield specifiesthe signal level that you input (after de-emphasisif 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 | n setting.

Theinput level should be set high enough to prevent false triggering, but low
enough to allow triggering for fluctuating signal levels.

De-emphasis Effects

De-emphasisis asingle-pole, low-pass filter with a212.2 Hz corner frequency. It
is enabled/disabled using the De- Enphasi s field on the AF ANALY ZER screen.
(Refer to Figure 15, “AF ANALYZER Functional Block Diagram,” on page 104.)
The Input Level isthe 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 us) 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

297



Chapter 8, Signaling Decoder Screen
Dual-Tone Multi-Frequency (DTMF) Decoder

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 Fr eq field to display alist 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 300
Off Time
This measurement column lists the length of time each tone pair was “off” prior to
the next tone being received.
OnTime
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:
¢ Singl e 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 untibi ngl e is selected.
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Chapter 8, Signaling Decoder Screen
Dual-Tone Multi-Frequency (DTMF) Decoder

Selecting this field stops the analyzer when making single measurements.

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

M easurement Limits

Lo Tone: 680 - 960 Hz
H 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. (Reférsiag the EDACS
Encoder” on page 395or 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 76 The EDACS Trunked Radio Decoder Screen
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Thisfield selects the source of the signal to be decoded. FM Denod ishormally
used, since the data being decoded is usually the demodulated signaling datafrom

an EDACS transceiver.
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EDACS Decoder

Arm Meas

Data

Input Level

Polarity

Select thisfield to prepare the decoder to be triggered by transmitted signaling
data. When selected, the St at us: field indicates Ar ned.

This area displays the decoded call request signaling data from your transmitter.
Thetype of data displayed depends on the Radi o/ Repeat er setting and the type
of message decoded.

Thisfield is used to set the trigger level for the decoder. The displayed Tri g
Level changesasthel nput Level isadjusted. Thisfieldisnormally set to

1 kHz for EDACS decoding (assuming the AF Anl | n fieldisset to FM Denod).
Operating Considerations

The units displayed (kHz, %, V) depends on the AF Anl | n setting.

Thisfield is used to match the polarity of the datato be decoded. Thisfield is
usually set to Nor m

See Also
“Polarity” on page 392
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EDACS Decoder

Radio/Repeater

Thisfield specifies whether the decoder will trigger on the received sync word of
amobilesignal (Radi o), or on the sync word from arepeater (Repeat er ). 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 Cont r ol Channel settings on the EDACS Encoder
screen.

Single/Cont
Thisfield specifies how you want to arm the decoder.

« Si ngl e requires you to manually arm the decoder (usingithe 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 St op Meas field. The Stop
Meas function is disabled when Cont is selected.

Standard

The encoder'®at a Rat e 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” on page 393

Stop Meas

Thisfield 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 Cont r ol 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 aworking 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 accessthe 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 aknown state and
display the RX TEST screen.

Connect the Mobileto the Test Set

Connect the antenna port of the mobile to the RF IN/OUT port of the Test Set.
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Definethe Control Channel Settings

1

gk own

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  Scr een menu.

Select the EDACS Mode to display the EDACS Encoder.

Select the Dat a Rat e using the St andar d field. (4800 or 9600 bps)

Enter the Cont r ol Channel settings.

* TheNumber is your system’s control channel number.

» TheRX Frequency is the control channel’s receive frequency for your mobile.
 TheTX Frequency is the control channel’s transmit frequency for your mobile.
Enter thewor ki ng Channel settings.

« TheNumber is the working channel number you want the mobile to be sent to.

« TheRX Frequency is the mobile’s receive frequency for the selected working
channel.

« TheTX Frequency is the mobile’s transmit frequency for the selected working
channel.

Enter theLogi cal | Dnumber.
Enter theGr oup | D number.
Enter theSi t e | D number.

Preparethe Decoder for Transmitter M easur ements

1

5.

6.

Turn theSQUEL CH control on the Test Set fully clockwise.

2. SelectDECODER from theTo Scr een menu to access the EDACS Decoder.
3.
4. Setthd nput Level fieldto about one third of the expected deviation. (For example,

SettheAF Anl | nfield toFM Denpd to demodulate the signal from your transmitter.

if your transmitter’s deviation is 3 kHz, set theput Level to about 1 kHz.)
Select the\r m Meas field to prepare the decoder. Teeat us: field should indicate
Ar med.

Select théSend field (undeRX 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 M easurements

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
theDat a field.

With the transmitter still keyed, press the DUPLEX key to access the DUPLEX TEST
screenTX Frequency andTX 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
2. Access the DUPLEX TEST screen.
3.
4

Connect the AUDIO OUT port of the Test Set to your mobile’s microphone input.

Set the upper part of ti&=Genl To field toAudi o Qut .

Use the lower part of théGen1 To field to adjust the output level into the micro-
phone line.

Use theAFGenl Fr eq field to adjust the audio generator’s frequency.
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Function Generator Decoder

Figure77
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The Function Generator Decoder Screen

Audio frequency analyzer input selects the source of the signal to be analyzed.

Operating Considerations

Thisisapriority 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 56
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Arm Meas

Frequency

GateTime

Input Level

Arm measurement prepares the decoder to be triggered by an incoming signal
when making single measurements.

This measurement displays the decoded signal’s frequency.

This field specifies the minimum time the decoder analyzes a signal after it has
been triggered.

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 #fe Anl | n 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 Analyzee'sEnphasi s field to

750 us), thel nput 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 nput Level of approximately 0.212 V to trigger correctly.

See Also
“Trig Level” on page 314
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Stop Meas

Single/Cont

Trig Level

Chapter 8, Signaling Decoder Screen
Function Generator Decoder

Selecting this field stops the analyzer when making single measurements.

Thisfield specifies how you want the analyzer to be armed:

« Singl e 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 untibi ngl e is selected.

Thetrigger level indicates the minimum signal level required to begin a
measurement that has been “armed”. The level is adjusted by changing the
I nput Level field setting.
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Using the Function Generator Decoder

Decoding Consider ations

Freguency measurements are affected by theFi I ter 1, Fil ter2,Settli ng,
and De- Enphasi s settingsin the AF ANALY ZER screen.

Four dashes (- - - -) are displayed if the incoming signal is out of range, or if the
Gat e Ti ne istoo long for the frequency being measured.
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LTR Decoder

This decoder mode displays trunked signaling datafor mobile radios and repeaters
using the EF Johnson LTR® (Logic Trunked Radio) format.
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TheLTR Trunked Radio Decoder Screen

Audio frequency analyzer input selects the source of the signal to be analyzed
(almost alway$M Denod for LTR decoding).

Arm measurement prepares the decoder to be triggered by an incoming signal
when set to make a single measurement.

This field displays decoded LTR data. TheR di spl ay setting determines what
type of data is decoded.
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LTR Decoder

Data Rate
Thisdisplay 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'dDat a Rat e field to the expected incoming data rate for accurate
measurements (typically 297.6 bps).

GateTime
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 #fe Anl | n setting kHz when the input
is FM Denod).
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” on page 314
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Polarity
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LTR Decoder

* Radi o - displays the mobile’s transmitted trunking data. An example display might
look like this:

Area : 0
Goto : 2
Home : 2
ID :128
Free :31

* Repeat er - 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:

01: 02: 0020212806
03: 04:
04: 05:

This is interpreted as follows:

02: 0 02 02 128 06
Repeater Area Goto Home ID Free

This setting is used to match the polarity of the encoded signal being analyzed.

Normal Operation. When thisfield is set to Nor m alogical high (1) is displayed
when a positive peak in the received signal is detected. A negative peak displaysa
logical low (0).

Inverted Operation. When thisfieldissetto | nvert, alogical high (1) is
displayed when a negative peak in the received signal is detected. A positive peak
displaysalogical low (0).

313



Chapter 8, Signaling Decoder Screen
LTR Decoder

Single/Cont
Thisfield specifies how long you want the analyzer to decode incoming signals:

* Singl e 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 untibi ngl e is selected.

Stop Meas

Selecting this field stops the analyzer when making single measurements.

Trig Level

Thetrigger level indicates the minimum signal level required to begin a
measurement that has been “armed.” The level is adjusted by changing the
I nput Level field setting.
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Using the LTR Decoder

Decoding M obile 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 atrunked transmit channel is provided in “Using the
LTR Encoder” on page 407

After establishing atrunked transmit channel, keep the transmitter keyed and
perform the following steps.

o o M w N PRE

Access the DECODER screen, and select LTR for the Mbde.
Setthe LTR di spl ay field to Radi o.

Set the Si ngl e/ Cont fieldto Si ngl e.

Setthe AF Anl | n field to FM Denod.

Setthel nput Level to1lkHz.

Select Ar m Meas to preparethe 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:

TheGat e Ti e is too short to decode all the data. Increase this setting.
Thel nput Level is settoo low or too high. Change the level.
The trunking data is inverted. Seléctvert in thePol ari ty field.

The LTR radio is not transmitting. Re-establish a transmit channel.
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Decoding Repeater Signaling Data

Pressthe PRESET key.

A w0 DN P

© N o O

10.

Accessthe DUPLEX TEST screen.
Set the Tune Mode to Manual .
Enter your repeater’s transmit frequency inTome Fr eq field.

Select thd nput Port (RF IN/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 LR mode.

Set theL TR di spl ay field toRepeat er .

Select the triggering mode.

» SelectSi ngl e to decode and display only the first valid transmitter data received.
The decoder must be re-armed before another measurement can be made.

» SelectCont to continuously monitor a repeater and display its transmitted data.
Set theAF Anl | n field toFM Denod.
Set thel nput Level to 1 kHz.

. SelectAr m Meas if you are using single triggering. The transmitted data is displayed

after computing is displayed in tis¢ at us field.

If no decoded datais 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®ensi ti vi ty field toH gh.

TheGat e Ti ne may be too short. Increase the value.
The received data may be inverted. SetRbkear i ty field tol nvert.

The trigger level may be too low or too high. Changd tgut Level setting.
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MPT 1327 Decoder

Figure79

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.
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The MPT 1327 Decoder Screen
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Manually Decoding MPT 1327 Signals

Decoder Triggering

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 athorough 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.

For MPT 1327 signaling detection, the decoder should be configured for repetitive
retriggering using the GPIB command:

TRIGger:MODE:RETRIigger 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 8 on page 8 319.
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Triggering the M PT 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 C4D7,5 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

timedlots.

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.
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Detecting and Querying M essages

IBASIC can be informed about the arrival of a message in the decoder buffer. To
do this, configure the GPIB 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:MPT 1327: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 RURQS 0, 1,5, 0

¢ Cleardown from RU sent in three consecutive timeslots.
MAI NT 0, 1,283, 3,0; MAINT 0, 1, 283,3,0; MAINT O, 1, 283,3,0

¢ SAMIS response to AHYC giving PSTN digits for call.
SAM S 14391, 83782; DCW #H080000000000, #H000000000000

There are two other measurements available on the decoder screen:

« TheSignaling 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.

* TheReceived M essage 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 theCont r ol 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 GPIB with the command:
DECoder:MPT1327:TIME:MODE 'SLOT
« 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 GPIB with the command:
DECoder : MPT1327: Tl ME: MODE ' RESPONSE’
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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 NM T sections of the manual:
DUT - Device-Under-Test: The device being tested (MS, BS, or MTX).

Frames - Groups of digital information that comprisesan NMT signal. (Thismanual 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 M obile 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 dataformat 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 NM T-encoded signals to a device, and to
evaluate received NMT signals.

322
S:\agilent\8920\8920b\USRGUIDE\BOOK\CHAPTERS\decoscrn.fb



Figure 80

AF Anl In

Exit Status

SIGHALIHG DECODER

HMT Teszt Entry Load Test

T

i

Firzt Frame Hum Franes Exit Stotus|z

i
3
Frome Digits

Huw Time O Tree

<

/

“~-Frame Log~
| 2

Chapter 8, Signaling Decoder Screen
NMT Decoder
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Audio frequency analyzer input selects the input for the analyzer. When selected,

thisfield displays alist of choices:

e The output of the AM, FM, or SSB demodulators.
* 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 56
“Displaying Measurements” on page 60

Thisfield indicates which EXIT n command caused the program to stop running.

See Also

EXIT n command in “Program Command Syntax” on page 337
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FrameLog
The Frame Log arealiststhe 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 aframe 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 framesin the
order they were transmitted and received.
Time
The timesin this column indicate when each frame was transmitted or received
after Run Test wasselected. Thetimes arelisted in bit intervalsthat are
dependent on the data rate set inthe NMT Encoder.
For example, at adata rate of 1200 bps, one bit interval is equivaent to 0.833 ms
(1/1200).
Type
This column liststhe NMT standards frame type for each frame.
Operating Considerations
The received frame type is determined using the deco8tedtisdar d field
setting, and the encodedT 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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NMT Decoder

Thisfield specifiesthe signa level that you input. The higher the level of signa
expected by the analyzer, the higher the trigger level is set.
Operating Considerations

The unit-of-measure is determined by the AF Anl | n setting.

Theinput 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 theinput level required for proper decoding. When
decoding NMT data streams, you should turn de-emphasis off (controlled by the
De- Enphasi s field on the AF ANALY ZER screen.)

See Also
“Trig Level” on page 294

Thisdoublefield 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.

T

Test Hame  Maszs Storage
nmt-load.wmf

Operating Considerations

Directly entering acommand into the NMT Test Ent ry field automatically
removes from memory any NMT test previously loaded using the Load Test
field.

See “Using Direct Command Entry” on page 334
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Run Test
Selecting this function executes (runs) the NMT test specified inthe Load Test
field or entered directly into the NMI' Test Entry field.
Single/Cont
Thisfield specifies how you want the test to be run:
« Si ngl e executes the NMT program and displays the decoded information once each
timeRun Test is selected.
« Cont continually re-runs the program, and displays the decoded information, until
Si ngl e is selected.
Stop Test
Selecting thisfield interruptsthe NMT test while running. If Cont is selected, the
program automatically re-runs from the beginning.
Standard
Thisfield specifiesthe 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” on page 281
“Standard Equivalents” on page 329
Trig Level
Trigger level indicates the minimum signal level required to begin a measurement.
Thislevel isadjusted by changing the | nput Level field setting.
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Usingthe NM T 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

« Traffic Channel (Main): Number and Power
« Traffic Channel (Alt): Number and Power
« Traffic Area: Main and Alt

« DUT

e TCI (Tariff Class Information)

¢« MSN (Mobile Subscriber Number)

« Data Rate

¢ Access Channel: Number and Power

+ Batt Save

e Area#

* 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 #

« Phi Signal

* Meas Field Strength

e Password

< BS Identity

e Alarm Level High and Low

¢ SIS Response

Fields Used with Different Standards

Fields in the upper part of the screen are used with all NMT standards. Fieldsin
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:
e Entering NMT programming commands.
* Loading existing NMT tests from a variety of storage media.
¢ Running NMT tests.

» Decoding received NMT signals.

Operating Steps
Manual NMT radio tests generaly follow four basic steps:

1. Write your test program to send encoded information and evaluate received frames.
2. Enter the necessary information into the various encoder and decoder fields.

3. Make the required Test Set AF Analyzer, RF Analyzer, and RF Generator settings.
4. Load and run your program from the decoder.

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 man-
ually testing radios using these screens.

Refer to thest andar d andCal | i ng Channel Nunber field descriptions for expla-

nations on the effects of these fields

328
S:\agilent\8920\8920b\USRGUIDE\BOOK\CHAPTERS\decoscr.fb



Chapter 8, Signaling Decoder Screen
Using the NMT Decoder/Encoder

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

STD90O:

STD450 Equivalents
Austria

Benelux
Bulgaria
Cro-Slav (Croatia-Slovenia)
Hungary
Malaysia

Saudi 1

Saudi 2

Spain

Thailand

Turkey

STD900 Equivalents
* France (Uses the STD900 protocol at STD450 frequencies)

Manual Testing of NMT Radios

NMT signals contain complex groupings of digital datathat vary in format and
function, depending on a number of system operating needs.

To be ableto 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 Setisin its preset state.
RF Generator Settings
AFGenl To: Audi o Qut and O f
AFGen2 To:FMand3.5 kHz

RF Analyzer Settings
Tune Mbde: Manual
| nput Atten:HoldandO dB
Squel ch: Fi xed

AF Analyzer Settings
AF Anl I n:FM Denod
Filter 1:300Hz HPF
Filter 2:15kHz LPF
De- Emphasi s: O f

Initial NMT Encoder Settings
Mode: NMT

DUT: MsS (for testing Mobile Stations)

Initial NMT Decoder Settings
| nput Level :3.0 kHz
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Special Frame Suffixes

Some frame designationsinclude 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 = Cadling 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 sighals 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 ilNibtheest

Ent ry field, or by loading a test program that has been created and saved on mass
storage.

NOTE: NMT Format: When storing NMT testsyou have created, you must save them as ASCI| files
using the BASIC command SAVE (and use the GET command to retrieve them). Non-ASCI|
files cannot be retrieved using the NMT Decoder scrdeméed 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:

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 theLoad Test field to load an existing test from mass storage.

Using a connected terminal or cursor-control knob to directly enter commands into the
decoderd\NMr Test Entry field.

Using an IBASIC program that outputs commands td\ME Test Ent ry 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 decodet’®ad Test field.
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Using Direct Command Entry

The decoder'sMr 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 intd\kfie Test Entry
field, and then run by selectiiyn Test :

begin

set 15

10 send 1la
send 2a
repeat 1 10
exit O

end

NOTE: Entering commands directly into the NMI' Test Entry field causes any existing
programs you have loaded to be removed from the decoder’s memory.
Also, programs entered into ttNMTIT Test Ent ry 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,
externa 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 statemeaatmot be substituted
for the (1) symbol.

All statements desired as comments in the NMT program are indicated by a double ex-
clamation point (1) 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_foathe
Test field. (For example, a file saved asIMI'1 appears alMT'1.) Program Exam-

ple

The following example can be saved on mass storage, and then retrieved and run
using the decoderisoad Test field:

10
20
30
40
50
60
70
80

TTNMT

I BEG N

ISET 1 5

110 SEND 1A
I SEND 2A

I REPEAT 1 10
'EXIT O

I END
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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 GPIB cable from your BASIC computer to the Test Set.
2. Load the program into your computer.
3. Setthe GPIB Mode field inthe /O CONFIGURE screento Tal k&Li st en.
4. Enter the following commands on your computer:
OQUTPUT Addr ; " PROG DEL"
QUTPUT Addr; " PROG DEF #0"
LI ST #Addr
QUTPUT Addr;" "END
Addr is the GPIB 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 Programsto 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 describesthe NMT command syntax and parameters.
Commands can be entered directly into the decotid’sTest Ent ry 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.

EXITn
Stop the test and report exit status

Valid entries for the parameterare 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 | statement
immediately before the END statement.

EXITX n

Stop the test and report exit statu€Exchange the settings in the main and
alternate traffic channel number fields and the power field.

Valid entries for the parameterare 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 | statement
immediately before the END statement.
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GOTO|
Unconditionally jump to the label referencel.

Valid entries for the parameter | areintegers from 0 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 | 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 c 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 refersto the calling channel; TC1 and TCM refer to the main traffic
channel; TC2 and TCA refer to the alternate traffic channel; AC refersto the access
channel.

TCHANCc
Set the RF Generator to the correct frequency for NMT channel C.

Valid entries for the parameter c 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 refersto the calling channel; TC1 and TCM refer to the main traffic
channel; TC2 and TCA refer to the alternate traffic channel; AC refersto the access
channel.
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SEND f
Send the designated framef.

Valid entries for the parameter f are asfollows: 1A, 1A’ or 1AP, 1A” or 1APP, 1AS, 1A'S
or 1APS, 1A"S or 1APPS, 1B, 1BS, 1BTA1L, 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. Thiswill be checked
when the program is run.

SEND f n

Send the designated frame f with the signal n. Valid entries for the parameter f with
parameters n are as follows:

Table 9 Valid Channel Assignments
f n
5a, 13a Line signal number: 0 to 15, or O to F (hex)
143, 14b Digit signal value: 0to 13, A to D(10to 13), * and #.
20 Channel activation order: 0 to 15, or 0 to F (hex)
25 Channel status information: 0 to 15, or 0 to F (hex)
IFfl

If the received frame register contains the frame f, go to label .

Valid entries for the parameter f include all the valid entriesfor f in thetwo SEND
statements; however, the special suffixes discussed in “Special Frame Suffixes” on
page 33lare ignored by this instruction.

Valid entries for | are integers from 0 to 255. The specified label | must appear
somewhere before the END statement of the program.
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CLEAR

Clear the received frame register. This statement should appear beforean IFf |
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 0 to 255.

REPEAT n |

Decrement the counter n by one and go to the label | if the counter value is still
greater than 0.

Valid entriesfor n are 1 and 2. Valid entries for | are integers from 0 to 255. The
specified counter n must have been set with a SET n m statement previously inthe
test program. Thelabel | 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

Figure 81
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The Tone Sequence Decoder analyzes sequentia tone signals and displays the
associated parameters.
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The Tone Sequence Decoder Screen

Audio frequency analyzer input selects the source of the signal to be analyzed.

Operating Considerations

Thisisapriority 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
when Si ngl e 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 St andar d fields are interactive. The standard you
choose in either field is automatically selected for the other.

GateTime

Thisfield specifies how long the decoder analyzes a signal after it has been
triggered.

