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Manufacturer’s Declaration

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

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

¢ Sound Pressure Lp < 70 dB(A).

e At Operator Position.

¢ Normal Operation.

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

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

e Schalldruckpegel Lp < 70 dB(A).
¢ Am Arbeitsplatz.
¢ Normaler Betrieb.

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




Safety Considerations

GENERAL

This product and related documentation must be reviewed for
familiarization with safety markings and instructions before operation.

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

SAFETY EARTH GROUND

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

CHASSIS GROUND TERMINAL

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

SAFETY SYMBOLS

A
7

WARNING

CAUTION

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

Indicates hazardous voltages.

Indicates earth (ground) terminal

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

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




Safety Considerations for this Instrument

WARNING

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

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

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

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

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

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

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

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

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

power supply.

For Continued protection against fire hazard, replace the line




fuse(s) only with 250 V fuse(s) or the same current rating and
type (for example, normal blow or time delay). Do not use
repaired fuses or short circuited fuseholders.




CAUTION

Always use the three-prong ac power cord supplied with this product. Failure
to ensure adequate earth grounding by not using this cord may cause product
damage.

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

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

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

Product Markings

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

CSA - the CSA mark is a registered trademark of the Canadian
Standards Association.




Hewlett-Packard Warranty Statement for
Commercial Products

HP 83206A TIA/EIA-136 Cellular Adapter

Duration of Warranty: One Year

1.

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

HP warrants that HP software will not fail to execute its
programming instructions, for the period specified above, due to
defects in material and workmanship when properly installed and
used. If HP receives notice of such defects during the warranty
period, HP will replace software media which does not execute its
programming instructions due to such defects.

. HP does not warrant that the operation of HP products will be

uninterrupted or error free. If HP is unable, within a reasonable
time, to repair or replace any product to a condition as warranted,
customer will be entitled to a refund of the purchase price upon
prompt return of the product.

HP products may contain remanufactured parts equivalent to new in
performance or may have been subject to incidental use.

The warranty period begins on the date of delivery or on the date of
installation if installed by HP. If customer schedules or delays HP
installation more than 30 days after delivery, warranty begins on the
31st day from delivery.

Warranty does not apply to defects resulting from (a) improper or
inadequate maintenance or calibration, (b) software, interfacing,
parts or supplies not supplied by HP, (¢) unauthorized modification
or misuse, (d) operation outside of the published environmental
specifications for the product, or (e) improper site preparation or
maintenance.

TO THE EXTENT ALLOWED BY LOCAL LAW, THE ABOVE
WARRANTIES ARE EXCLUSIVE AND NO OTHER
WARRANTYOR CONDITION, WHETHER WRITTEN OR ORAL IS
EXPRESSED OR IMPLIED AND HP SPECIFICALLY DISCLAIMS
ANY IMPLIED WARRANTIES OR CONDITIONS OR
MERCHANTABILITY, SATISFACTORY QUALITY, AND FITNESS
FOR A PARTICULAR PURPOSE.




8. HP will 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 damages are determined by a court
of competent jurisdiction to have been directly caused by a defective
HP product.

9. TO THE EXTENT ALLOWED BY LOCAL LAW, THE REMEDIES
IN THIS WARRANTY STATEMENT ARE CUSTOMER’S SOLE
AND EXCLUSIVE REMEDIES. EXCEPT AS INDICATED ABOVE,
IN NO EVENT WILL HP 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.




DECLARATION OF CONFORMITY

according to ISO/IEC Guide 22 and EN 45014

Manufacturer’'s Name: Hewlett-Packard Co.

Manufacturer’s Address: Spokane Division
24001 E. Mission Avenue

Liberty Lake, Washington 99019-9599

USA
declares that the product
Product Name: TIA/EIA-136 Cellular Adapter
Model Number: HP 83206A
Product Options: This declaration covers all options of the above
product.

conforms to the following Product specifications:

Safety: IEC 1010-1:1990+A1/EN 61010-1:1993
CAN/CSA-C22.2 No. 1010.1-92

EMC: CISPR 11:1990/EN 55011:1991 Group 1, Class A
IEC 801-2:1984/EN 50082-1:1992 4 kV CD, 8 kV AD
IEC 801-3:1984/EN 50082-1:1992 3V/m
IEC 801-4:1988/EN 50082-1:1992 0.5 kV Sig. Lines, 1 kV Power Lines

Supplementary Information:

This product herewith complies with the requirements of the Low Voltage Directive
73/23/EEC and the EMC Directive 89/336/EEC. W ,

Spokane, Washington USA  November 20, 1995
Date Vince Roland/Quality Manager

European Contact: Your local Hewlett-Packard Sales and Service Office or Hewlett-Packard GmbH
Department ZQ/Standards Europe, Herrenberger Strasse 130, D-71034 Boblinger, Germany (FAX+49-7031-14-3143)
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Regional Sales and Service Offices

Eastern USA

Sales Office
Hewlett-Packard Company
2101 Gather Rd.

Rockville, MD 20850

Tel: (301) 258-2000

Eastern USA

Sales Office
Hewlett-Packard Company
2101 Gather Rd.

Rockville, MD 20850

Tel: (301) 258-2000

Midwestern USA

Sales and Service
Hewlett-Packard Company
5201 Tollview Drive
Rolling Meadows, IL 60008
Tel: (708) 342-2000

Southern USA

Sales and Service
Hewlett-Packard Company
1995 North Park Place
Atlanta, GA 30339
Sales

Tel: (404) 955-1500
Fax: (404) 980-7292
Service

Tel: (404) 850-2544
Fax: (404) 980-7292

Southern USA

Service Center
Hewlett-Packard Company
930 E. Campbell Road
Richardson, TX 75081

Tel: (214) 699-4331

Western USA

Service Center
Hewlett-Packard Company
301 E. Evelyn Avenue
Mountain View, CA 94041
Tel: (415) 694-2000

Fax: (415) 694-0601

Western USA

Sales and Service
Hewlett-Packard Company
24 Inverness Place East
Englewood, CO 80112
Sales

Tel: (303) 649-5000

Fax: (303) 649-5787
Service

Tel: (303) 649-5512

Fax: (303) 649-5787

Western USA

Sales and Service
Hewlett-Packard Company
1421 South Manhattan Avenue
Fullerton, CA 92631

Sales

Tel: (714) 999-6700

Fax: (714) 778-3033
Service

Tel: (714) 758-5490

Fax: (714) 778-3033

United States of America
Customer Information Center
Hewlett-Packard Company

Tel: (800) 752-0900

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

South Eastern Europe

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

P.O. Box 72

A-1222 Vienna, Austria
Telephone: 43 222 2500 0
Telex: 13 4425

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

P.O. Box 95

150, Route dv Nant_dl_AVRIL
CH-1217 Meyrin 2

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

Northern Europe

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

1187 XR

Amstelveen, The Netherlands
P.O. Box 667

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

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

89 Queensway, Central
Hong Kong

G.P.O. Box 863 Hong Kong
Telephone: 852-848-7777
Fax: 852-868-4997

Japan

Hewlett-Packard Japan, Ltd.
Measurement Assistance Center
9-1, Takakura-Cho

Hachioji-Shi

Tokyo 192-8510, Japan

Telephone: (81)-426-56-7832
Fax (81)-426-56-7840

International Sales Branch
Headquarters

Sales and Service
Hewlett-Packard S.A.

39 Rue Veyrot

P.O. Box 365

1217 Meyrin 1

Geneva, Switzerland
Telephone: 41-22-780-4111
Fax: 41-22-780-4770

Australia, New Zealand
Sales and Service
Hewlett-Packard Ltd.

P.O. Box 221

31-41 Joseph Street
Blackburn, Victoria 3130
Telephone: (61/3) 895-2895
Fax: (61/3) 898-9257

Canada

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

Telephone: (416) 206-4725

Fax: (416) 206-4739

Canada

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

Kirkland, Quebec H9J 2X8
Canada

Telephone: (416) 206-3295

Canada

Service Center
Hewlett-Packard Ltd.

11120 178 Street
Edmonton, Alberta T5S 1P2
Canada

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

Latin America
Hewlett-Packard Company
LAHQ Mexico City

Col. Lomas de Virreyes
11000 Mexico D.F.

Mexico

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

United Kingdom

Sales and Service
Hewlett-Packard Ltd.
Cain Road

Amen Corner

Bracknell, Berkshire
RG12 1HN

United Kingdom
Telephone: 44 344 360000
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Getting Started

This chapter introduces you to the HP 83206A TIA/EIA-136 Test System and will
show you how to prepare the Test System to test amobile transceiver. Use of the
HP 83236B PCS Interface is al so discussed.

This manual is written for those who are already familiar with the HP 8920B RF
Communications Test Set. If you want to learn more about using the Test Set
itself, refer to the HP 8920B User’s Guide.

31

@
@
—
=
=
«©«
(9]
—
Q
=
—
(1%
o




Chapter 1, Getting Started
About the Cellular Adapter

About the Cellular Adapter

This Cellular Adapter is atest set adapter for the HP 8920B RF Communications
Test Set. It works with the Test Set to test mobile transceivers built according to
the TIA/EIA-136 standard. The Test Set and the Cellular Adapter are collectively
referred to as the Test System.

TIA/EIA-136 is a standard which describes a Time Division Multiple Access
(TDMA) cellular communications system. The major feature which distinguishes
TIA/EIA-136 from its predecessor TIA/EIA-627 is the addition of a Digital
Control Channel (DCCH). To learn more about TIA/EIA-136, refer to the TIA/
EIA standard, or read Chapter 10, “TIA/EIA-136 Basics,” on page 265

Figurel TheCellular Adapter Attached toa Test Set (shown with the optional PCS I nterface)
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Chapter 1, Getting Started
Get ready to test

Get ready to test

Described Inthis  Refer to the following flowchart to see the steps necessary to get the Test System
Chapter ready to test amobile.

Make sure the Cellular Adapter, and PCS Interface (if used), and the Test Set are properly connected. If the PCS
Interface is used, the HP 83236B System Connectivity test must be successfully completed before proceeding.

!

Turn on the PCS Interface (if used), then turn on the Test Set. See
“important: turning on the pcs interface” on page 43

Set the Notch Filter to track
the audio frequency
generator (AFGenl).

Select CALL CNTL from the
To Screen to go to the call -
processing screen.

Y

Using
No PCS Yes _
] Interface? P> Perform the PCS Interface preparation
Select DCCH to activate steps described in “Using the PCS
the TIA/EIA-136 screens. Interface” on page 44

Select CALL CNFG to display
the screen with the Power Meter
Zero command.

{

Select ZERO to zero the Average
Power measurement.

Select CALL CNTL to return to
the primary call processing screen.

Connect the mobile to the Test Set.
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Chapter 1, Getting Started

Get ready to test

Connecting the
Cellular Adapter to
the Test Set

Gettingthe Test Set
to a Known State

Selecting the
Proper Notch Filter
for Audio

M easur ements

If you purchased the Test Set with the Cellular Adapter (Test Set Option 800 or
801), they probably arrived completely assembled. If you need instructions to
make the connections between the Test Set and the Cellular Adapter, refer to
Chapter 11, “Installing the Cellular Adapter,” on page.285

If your Test Set is already on, press PRESET to put it in a known state. If your
Test Set’s power is turned off, press POWER to start the Test Set. If a PCS
interface is connected, turn on the PCS interface before turning on the Test Set.

If you want to make audio measurements while testing TIA/EIA-136 mobiles, you
must set the audio frequency notch filter to track AF Generator 1. If you do not
want to make audio measurements, proceéddming the Average Power

Meter” on page 35

How to set the audio frequency notch filter to track AF Generator 1

1. Pressand release the blue SHIFT key and then the DUPLEX key to display the
CONFIGURE screen.
2. Position the cursor onthe Not ch Coupl field and select AEGen1.

DUPLEX

l:| . @ @ @ . .. (Genl (Anl) Lou Buuery User Def dB|Serial Nao.
| 0.000000 | Buse Frea 0000000002

CONFIGURE

RX/TX le Intensity RF Display RF Level Firmnware
[il M req/Chan 0ffset B.03.30

Beepar RF Chan Std Total RAM
RF Offset Buiet 1S ANPS FCS RF 10 928 kB
0.0 ]

MHz

Date MHz To Screen
71599

Chan Space

SHIFT

Figure2

RFGen Volts
50 _ohi /e MMDDYY

kHz
Ranse Hold Tine [Genl (Anl)

HH. MM MHz
StatetMixed
PCS Mode
Notch Courl|LAST CALIE —
AFGend N

/Hone QUDDUUDDDUU

~N
Notch Coupl

CNFG_SCR pexf

Presetting the Test System and Selecting the AFGen1 Notch Filter Selection
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Chapter 1, Getting Started
Get ready to test

Zeroing the TDMA Average Power can be measured if your Test Set is equipped with
Aver age Power Option 006, or if you have a PCS Interface connected. If you are not using the
Meter PCS Interface, you need to zero the average power detector in the Test Set first

using the following procedure.

See “Average Power” on page 1&hd“Power Measurements” on page 180
more information.

1. Disconnect all cables from the RF IN/OUT port of the Test Set.

2. Select CALL CNTL fromthe To Screen. (Use MORE to display the field CALL

CNTL.)

Select DCCHin the Syst em Type field.

Select CALL CNFGfromthe To Screen.

5. Select Zer o fromthe Power Met er field. Thiszerosthe power for the Test System.
When the Test Set isfinished zeroing, the Zer o field isno longer highlighted.

6. Select CALL CNTL fromtheTo Scr een. Thisreturnsthe Test Set to the primary call
processing screen.
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HOW OFTEN A frequently zeroed Test System will ensure the highest measurement accuracy.
SHOULD YOU ZERO . . .

THE AVERAGE The Zero Power function measures the input power with no cables connected to
POWER METER? the Test System. The input power is measured for all gain settings. These

measurements are stored in static RAM, and the Test System uses them to
calculate any offsets when measuring power with aDUT attached. Thevauesare
updated whenever you zero the power meter, and the latest values are stored for
thelife of the static RAM backup battery.

You should zero power frequently if the Test System is still warming up, about
two to three timeswithin the first two hours. You should zero power occasionally
even if the Test System is on continuously. (Occasionally can mean daily, weekly
or monthly, as you choose).

Zeroing TX Power

TX Power and Average Power are different measurements. TX Power is zeroed by
running a ROM program in the Test Set when the Cellular Adapter is attached.
See “TX Power” on page 13%or a description of the TX Power measurement.
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Goingtothe In order to begin testing TIA/EIA-136 mobiles, the Test System must be at the
TIA/EIA-136 CALL CONTROL screen. In this screen, you can select the TIA/EIA-136 system,
CALL CONTROL control basic call processing functions, and make measurements.
Screen

How to accessthe TIA/EIA-136 CALL CONTROL screen

1. Make sure you have already done the following:
e Zeroed the RF Power meter
» Selected the proper audio filter, if you will test audio

2. SelectCALL CNTL from theTo Screen. The CALL CONTROL screen will be
displayed.

3. SelectDCCHfrom theSyst em Type field. Now the CALL CONTROL screen sho
the parameters necessary to test the digital portion of TIA/EIA-136 mobiles.
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Connecting a
Mobile

DO NOT CONNECT
TOTHE ANT IN PORT
ON THE FRONT

A single RF connection is used to test the RF performance of amobile. If you are
not using a PCS Interface, you connect the antenna port of the mobile to the RF
IN/OUT port of the Test Set. If you are using a PCS Interface, you connect the
antennaport of the mobileto the RF IN/OUT port of the PCS Interface. Audio test
connections are the same in all cases.

Most manufacturers have specific connectors which can connect the audio and the
RF signal to the Test Set. Figure 5 on page 1 38 shows how to connect a mobile to
aTest System without using a PCS Interface. Figure 6 on page 1 39 shows how to
connect a mobile to a Test System that includes the PCS Interface.

Rear-panel connections for the Cellular Adapter and PCS Interface are in Chapter
11, “Installing the Cellular Adapter,” on page 285

Do not connect the antenna of the mobileto the ANT IN port on the front panel of the Test
Set. Thiswill cause the overpower protection circuitry to activate when the mobileis
transmitting. Refer to the HP 8920 RF Communications Test Set User’s Giodenore

PANEL information.
|y
m [ EEEE
RFIN/OUT ANT IN AUDIO OUT AUDIOIN
HI LO
. @ ©0 p
y 4 y 4
Antenna Microphone In Speaker Out
Mobile Station
Manufacturer’s
Special Fixture
Figure5 Connecting a Mobileto the Test Set Without the PCS I nterface
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Figure6 Connecting a Mobileto the Test Set With the PCS Interface
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Testing mobiles Use the following flowchart to plan your test method.

Connect mobile to Test Set

v

Decide what you want to test and how you want to test it:

Test mobile’s
call functions

Make RF measurements?

Programming either
M easurements or tests?

# '

Zero the power meter

#

Use CALL CNTL to make test
set emulate Base Station

Y

Perform desired call
processing functions

Y Y

y

Manually perform
tasks you want
to program

Read data from Select Meas to start

CALL CNTL screen measuring (based on
Test Set state)

Map tasks to HP-IB
commands

v

Read measurements

Y

Test other call processing Select other measurements, .
) . Build and debug
functions, or make or change call processing
program
measurements states
Figure?7 Overview of Tasksto Test a Mobile
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Get ready to test

Proceed to Chapter 2, “Product Description,” on page #$%earn more about the Test
System’s features and operation. G&toapter 3, “Processing Calls,” on paget61
learn about call processing, to Chapter 4, “Making Measurements,” on paged9
learn about measurements

41
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About the PCS Interface

About the PCS Interface

Firmwar e Revision
Needed for PCS
Testing

The HP 83236B PCS Interface can be used with the Test Set and Cellular Adapter
to test TDMA mobilesin the cellular band (800 MHz to 900 MHz) and those
operating in the North American PCS band (1850 MHz to 1990 MHz). The
interface serves as the frequency up/down converter for the Test Set for PCS
testing.

PCS testing requires specific Test Set and Cellular Adapter firmware.

The Test Set’s firmware is upgraded using a single memory card. The Cellular
Adapter’s firmware is upgraded using two memory cards.

Test Set Firmwar e Requirement

* Revision B.05.00 or higher. Check the revision number by pressing SHIFT, DUPLEX
(CONFIG) to access the CONFIGURE screen and readini thewar e number in
the upper right corner.

Cellular Adapter Firmware Requirements

« DSP revision 970501 or higher; Protocol revision 970730 or higher. These revisions are
checked using the following procedure:
1. Press SHIFT, DUPLEX (CONFIG) to access the CONFIGURE screen.
2. SelectSERVI CE from theTo Scr een menu. This is the only way to access the
SERVICE screen.
3. Select the_at ch field on the SERVICE screen.
4. From the displayed list of latches, select the latch that corresponds to the firmware
version you want to verify.
e Selectr x_dsp_revi si on for the receive DSP firmware revision.
e Selectpr ot ocol _fw_revesi on for the Protocol firmware revision.
5. Read the revision number in tkial ue field.

To Order aFirmware Upgrade

You can upgrade your firmware to the latest version available by ordering
HP 83206A Option R58. Contact your local HP Field Sales Engineer for ordering
assistance and information.

42
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Installingthe PCS The PCS Interface is connected by a serial cable to the Test Set. Interface control

Interface is provided by the Test Set’s internal IBASIC controller. The timebase reference
for the PCS Interface (and Cellular Adapter) comes from the Test Set. No F
Clock connection is needed.

System Connectivity software is used to verify operation after connecting thq
Interface to the Test System. The software is run from the PCMCIA card sh
with the PCS interface. Be sure to set the HP-IB/Serial switch on the PCS
Interface to theSer position before turning the PCS Interface on and running
test. During the test, you are asked to select serial or HP-IB control of the
interface. Select Serial Control and follow the remaining instructions displaysé
the Test Set’s screen.

pauels bumeo

Instructions for connecting the PCS Interface and running the connectivity
software are provided in théP 83236B PCS Interface Operating Manual
shipped with the interface. Connections to the interface are providBe€
Interface Connections” on page 288

IMPORTANT: In order for the Test Set to detect the connected PCS Interface, the PCS Interface must
TURNING ON THE aready be turned on while the Test Set is powering up.
PCSINTERFACE
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Usingthe PCS
Interface

DO NOT USE AUTO-
TUNINGWITH THE
PCSINTERFACE

After installing the PCS Interface and successfully running the System
Connectivity test software, you need to perform some additional operationsto
properly use the interface. These operations include:

Initializing the PCS Interface for operation with the Test System.
Entering path losses into the PCS Interface.

Specifying the type of mobile your are testing.

Compensating for temperature changes.

Selecting the correct vocoder.

agrwDNE

Initializing the PCS I nterface

This must be done every time you turn the instruments on, even if you are not
testing PCS mobiles.

The PCS Mvde field on the CONFIGURE screen initializes the PCS Interface and
tellsthe Test Set to alter its frequency and power settings accordingly. The
CONFIGURE screen is accessed by pressing SHIFT, DUPLEX (CONFIGURE).
See Figure 8 on page 1 45

When the PCS Mbde issetto On, the RF Analyzer'une Mode field is automatically
set tovanual . You should not change this setting bacltd o while using the PCS
Interface because the automatic tuning function may not properly tune to the down-
converted signal from the interface.

Entering Path Losses to the PCS Interface’s RF IN/OUT port.

L osses from cables and connectors between the mobile being tested and the PCS
Interface’s RF IN/OUT port need to be accounted for. The loss value is entered in
thePCS RF |/ Ofield on the CONFIGURE screen. Setting the

RF Level O fset field toOn allows this value to affect Test Set operation.This
causes the levels in and out of the interface to be compensated for, increasing
measurement accuracy. Sggure 8 on page 1 45
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These fields allow you to enter and enable or disable compensation for any
path loss between the mobile and the PCS Interface’s RF IN/OUT p%

Ra<Th Chntl
|:| yto-sManual

RF Offset
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MHz
RFGen Yalts

S0 ahp

q < e f

Ronae Hold
Hold ALL
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Hotch Courl
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Dffzet
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FCS RF I-0

dB

Serial Hos
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To Screen

This field tells the Test Set to alter its
operation for controlling the PCS Interface.

Setting the PCS M ode control and entering PCS I nterface path losses.

Selecting RF OUT Only asthe RF Output Port

When the PCS mode is selected, the RF output of the PCS Interface can be

directed to the RF OUT Only port on the PCS Interface. (The RF input to the PCS
Interface always goes to the RF IN/OUT port.)

To select the RF OUT Only port as the RF output:

1
2.
3.

Access the CONFIGURE screen.
Set the PCS Mode field to On.
Set the PCS Sour ce field to OQUT.

When QUT is selected, the RF Level

output level.

O f set field's setting is not applied to the
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Select the type of

Specifying the Type of Mobile Station You Are Testing:

Even though you may be operating a PCS-compatible phone in the cellular band,
it still usesthe PCS protocol to perform call processing. You can also test
non-PCS phones through the PCS Interface, so you still need to tell the test set
what type of mobile you aretesting. Thisisdone using the Vs Capab field on the
DCCH CALL CONFIGURE Il screen. See Figure 9.

To specify the type of mobile you are testing:

1

Accessthe CALL CONTROL screen by highlighting the Mor e field and selecting
CALL CNTL fromthelist of choices.
Set the Syst em Type to DCCH.
Select CALL CFQ2 fromthe To Scr een list.
Set the M5 Capab field to indicate the type of mobile you are testing.
» SelectUS PCS when testing PCS-capable mobiles (whether they are being tested
in the PCS band or not).
» SelectCel | ul ar when testing standard cellular band TIA/EIA-136 mobiles.

OCCH CALL COMFIGURE I1I

Hum Yoice

Hum 505

Periodically select the
Temperature

) Cellular Compensate) field to
mobile your are Tom For ( P )

o compensate for
testing:US PCS, temperature changes
Cdlular, orBand 10 durigg operation 9

Callina H .
(downband). alling Huu E—
Calling Hame
]
Home Size
ANLE HEAS
SPEC ANL
RUTHEN
DIG HERS
Calconf2.tif
Figure9 Setting M S Capability and selecting Temper ature Compensation.
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Compensating for Temperature Changes

Temperature changes during operation can affect PCS Interface operation. The
degree of internal temperature change depends mostly on the environment the test
system is exposed to; such aswhether or not it is mounted in an enclosed rack of
test equipment or is free-standing with better air circulation. If the temperature
drifts more than 1°C from the last compensation, the temperature compensation
operation will recalibrate to obtain the best power measurement accuracy.

Asageneral guideline, you should compensate for temperature changes when the
PCS Interface isfirst turned on, and again after running for 30 to 60 minutes. This
isdone using the Tenper at ur e field on the DCCH CALL CONFIGURE II
screen. See Figure 9 on page 1 46.
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To compensate for temperature changes:

1. Accessthe CALL CONTROL screen by highlighting the Mor e field and selecting
CALL CNTL fromthelist of choices.

2. Setthe Syst em Type to DCCH.

3. Select CALL CFQ2 fromtheTo Screen list.

4. SelecttheTenper at ur e field to begin the compensation process. Thisfield will stay
highlighted while compensation is performed.

For automated testing, an IBASIC command is available that can be used to query
the necessity for temperature compensation. This function monitors temperature
changes in the instrument over time and, when queried, indicates whether
compensation needs to be performed or not. See Chapter 6, “HP-1B Syntax
Diagrams,” on page 16@r a listing of all programming syntax for the Cellular
Adapter.
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Selecting the Correct Vocoder

Two different vocoder standards can be used to test mobiles: VSELP and ACELP.
You need to select the proper vocoder for the mobile you are testing. Thisis done
using the Voc: field on the CALL CONTROL screen.

1. Accessthe CALL CONTROL screen by highlighting the Mor e field and selecting
CALL CNTL fromthelist of choices.

2. SettheSyst em Type to DCCH.

3. SelecttheVoc: field and choose the appropriate vocoder standard.

48
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Product Description

This chapter shows the TIA/EIA-136 screens and explains their purpose. It also
identifies features of the Cellular Adapter.
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Purpose of this Cellular Adapter

Purpose of this Cellular Adapter

This Cellular Adapter in conjunction with the HP 8920 Series RF
Communications Test Set enables testing of the following cellular systems:
TIA/EIA-136 (DCCH), TIA/EIA-627 (DAMPS or TDMA), and AMPS. This
Cellular Adapter contains the hardware and firmware necessary to test DCCH and
DAMPS. The AMPS hardware and firmware is contained in the HP 8920.

Table 1 DAMPS and DCCH Channels
DAMPS (TIA/EIA-627) DCCH (TIA/EIA-136)
Digital Traffic Channel Digital Traffic Channel
Analog Voice Channel Analog Voice Channel
Analog Control Channel Analog Control Channel
- Digital Control Channel
If you want to test a TIA/EIA-136 mobile, use System Type DCCH. If you want to
test an TIA/EIA-627 phone, use System Type DAMPS.
I[temsin this manual are valid for both DCCH and DAMPS, unless otherwise
noted. Symbolsthat aert you to system-specific topics are shown in Figure 10.
DCCH specific topic DAMPS specific topic
Figure 10 Symbols Used to | dentify System-Specific Topics
To choose between the DCCH and DAMPS systems, do the following:
1 PressPRESET on the Test Set to get the Test System into a known state.
2 Select CALL CNTL fromthe To Screen (use Mor e to display the CALL CNTL
choice).
3 Chooseyour desired system fromthe Syst em Type field. DCCH isthe TIA/EIA-136
system, DAMPS isthe TIA/EIA-627 system.
50
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The DCCH Call Processing Screens

The Cellular Adapter provides a set of screens which emulates a cellular base
station. This set of screens for DCCH is called the DCCH Call Processing
Subsystem. The screens enable you to see data which has been transmitted
between the mobile and the base station, and to make measurements of channel
parameters.

The primary screen isthe CALL CONTROL screen. From the CALL CONTROL
screen you can access other screens in the DCCH Call Processing Subsystem.
Note that these DCCH screens are only available when the Syst em Type field on
the CALL CONTROL screen is set to DCCH.

For detailed descriptions of each field on the call processing subsystem screens,
see Chapter 7, “Screen and Field Descriptions,” on page 205
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CALL CONTROL . CALL CONFIGURE:
- Connect mode measurements: . :
EVM, Adj Ch Power - No measurements are available on this screen.
Average Power, MAHO, - Zero the Average Power Meter
phase error, magnitude - Configure Public System parameters
er ror,I origin Of]fSEL droop, - Configure Neighbor systems
sync location, frequency error - Configure Short Message Services parameters
TX power, AF frequency, g P
FM deviation
" meaRLres DECH, ACC, CALL CONFIGURE II:

- No measurements are available on this screen.
- Specify the number of Voice, SMS, and Fax

To Screen / / messages waiting.

- control call processing

CALL CNFG - Temperature compensation

gﬁl tl(_scl\:/IFgA?S - Downbanding
- Configure Caller 1D messages.

— SPEC ANL J
AUTHEN
DIGMEAS | ANALOG MEAS:
o - Measure power and other parameters of an

AVC.

- Alter RF Generator Amplitude, AF Generator
settings, and Audio Analyzer settings.

y

<Easy Accessto ) AUTHENTICATION:
er

the Spectrum Analyz - Turn authentication on and off, and define
various parameters such asthe A_key and
RAND.

DIGITAL MEASUREMENTS:

- Measure power and other parameters of aDTC.
- Alter the RF Generator Amplitude

- Specify parameters used to decode and analyze a
received DTC.

Figurell The Screensfor Testing TIA/EIA-136

To select the primary screen (CALL CONTROL screen), do the following:

1 PressPRESET on the Test Set to get the Test System into a known state.

2 Select CALL CNTL fromtheTo Screen (use Mor e to display the CALL CNTL
choice).

3 Select DCCHfromthe Syst em Type field. Now the TIA/EIA-136 CALL CONTROL
screen is displayed.

52
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The DCCH Call Processing Screens

CALL CONTROL TheCALL CONTROL screenisthe primary screen of the DCCH Call Processing

Screen Subsystem. It controls call setup and maintenance functions for base station
emulation. From this screen, you can set basic parameters of the channel, such as
Phone Number, Control Channel Number, Amplitude, Voice Channel, and Power
Level.

The CALL CONTROL screen transmits on DCCH, ACC, DTC, or AVC.

The CALL CONTROL screen can display either data or measurements. Select
dat a or neasur enents by toggling the Di spl ay field in the upper-left corner
of the screen.

NOTE: The measurements of the CALL CONTROL screen are only displayed while the Test
System isin Connect state; acall must be in process. For measuring parameters without a
call in process, see “DIGITAL MEASUREMENT Screen” on page 55.

Thisarea

displays data

and measur ements
when active.

These
annunciators
show the status
of the Test

Set.

CALL CONTROL

Display
Datg-Heas

B Active
) Reaiszter
O Pase

) Access
O Connect
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c
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Traffic Chan Assianment To Screen

OTC CALL CHTL

Svsten Tyre
DCCH
Cntrl Chan

Thesearethe
controlsfor
base station
emulation.

Cellular

B ulur--
meplitude

Le

ﬁ

AUTHEN
DIG HEAS

dBin
510
[ 231 |

Haore

callcont.tif

Figure 12 The CALL CONTROL Screen for TIA/EIA-136
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CALL The CALL CONFIGURE screen provides additional controls for TIA/EIA-136
CONFIGURE features. Refer to the field descriptionsin Chapter 7, “Screen and Field Descriptions,”
Screen on page 20%0r more information.
No data or measurements are displayed on the CALL CONFIGURE screen. The
Test Set can be in Connect mode, but no call processing actions can be taken here.
These are the controls available in this screen:
« DVCC value for the DCCH
e SAT tone tolerance
e Zero the power meter
« Downbanding
¢ 1Q modulation switching
¢ Country Code
» Access burst type
e DTC burst type
« Digital Signal format
* Neighbors configuration
* Short Message Service (SMS)
¢ Public System
DCCH CALL COWFIGURE
OCCH DYCE Country Code| 5M5 Contents
[ 128 310
S0t Tol Access Burst
Harrow Horw-Abbray
Power Meter | OTC Burst
| Zero MHorasShorten| R EIET
RF Path
% BLT ERROR
| 0.00 | Fublic §vs
% Op~0Ff Te Screen
$ Systemz  50C NN
# Neighbaors 0 N 0 JECALL CHTL
0
dcch_ccitif
Figure 13 The CALL CONFIGURE Screen
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DIGITAL This screen enables measurements on aDTC (Digita Traffic Channel) by using

MEASUREMENT the Mobile Station Test Interface, as specified in TIA/EIA Interim Standard

Screen I1S-137. It also supportsthe TIA/EIA-627 Test Interface. Refer to the field
descriptionsin Chapter 7, “Screen and Field Descriptions,” on pagef@osore
information.

The difference between the measurements displayed on this screen and those
displayed onthe CALL CONTROL screen is the connect state of the Test Set and
mobile. The CALL CONTROL screen requires that the Test Set be in the Connect
state (that is, maintaining a call with amabile). The DIGITAL MEASUREMENT
screen does not require the Connect state. It does, however, require that the mobile
be in a special test mode as described in the standards mentioned earlier.

The test mode is enabled viathe test interface. Each manufacturer which supports
this test interface provides a connector as per the specification. The individual
manufacturer should provide instructions for putting the mobile in the test mode.

DIGITAL MEASUREMENTS

Dia Hens

Freausncy Error EVH ] [ %] g
-0.0145 4.4400 3
T% Pouer Feak EVM EN §
29.3629 12.2750
©
Arrlitude Traffic Chan To Screen E'
dBn
Pur Goin pYCC
Buto/Hold
20 dB
Cntrl Chan
0IG MEAS
SRETTEN | S

dig_measitif

Figure 14 TheDIGITAL MEASUREMENT Screen
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ANALOG This screen allows you to make measurements on an AV C (Analog Voice
MEASUREMENT Channel). These measurements are the same as the AMPS Analog M easurement
Screen screen. Refer to the field descriptions in Chapter 7, “Screen and Field Descriptions,”

on page 20%or more information.

ANALOG MERS

T4 Frea Error kHz FM Deviation [ kHz |

TH Fauer [ kHz |

0.00000 -===

To Screen
Anplitude AFGen! Frea| AF Anl In
Fii Demod CALL CHTL
dBi kHz
AFGenl To Filter |
FH CALL CHFG
0.00 Filter 2 AHLG MERS
kHz SPEC AML
De-Enrhaozis| [DNYSINGE
7ol us/Q0ff
letector
More |
Ana-meas.tif
Figure 15 The ANALOG MEASUREMENT Screen
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Tasks You Can Perform with the Cellular Adapter

Call Processing The following call processing tasks can be performed with the Cellular Adapter.
Tasks The measurements which can be performed are listed in the next section.

Call Processing Tasks
< Call control on Digital and Analog Control Channels (DCCH and ACC)

W> (ACC only for IS-54)

* Register on Digital Traffic Channel (DTC) or Analog Voice Channel (AVC)
e Page a mobile to connect to a DTC or AVC

< Accept a mobile origination, assign to DTC or AVC

* Handoff from AVC to DTC via either DCCH or ACC

* Handoff from DTC to AVC via either DCCH or ACC

* Release by Test Set

* Release by mobile

¢ Send Orders (Power level changes)

¢ Control MAHO (including measuring neighbor channels)

e Slot Changes

e SAT changes

+ DVCC codes

e Country code

e Calling number

e Access and DTC burst variations

¢ Unique programming of FACCH and SACCH messages (via HP-IB only)
e Send Short Message Service messages to the mobile.

e Send Caller ID messages to the mobile.
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Measurementsand The following measurements can be made with the Cellular Adapter.

Data available EVML1 (Error Vector Magnitude, measured over 1 time slot)

< EVM10 (EVM of first 10 bits of 10 bursts, averaged)
e BER (bit error rate)

e WER (word error rate)

e adjacent channel power, measured on six adjacent channels
e TXfrequency error

e phase error

¢ magnitude error

» origin offset

e droop

e sync location

e average power (with Option 006)

e TX Power - absolute (with PCS Interface)

e TX Power - relative

¢ MAHO (mobile reported BER and RSSI)

« MAHO, BER, or WER with inserted bit errors
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Usethe HP 8920 to Make Other M easur ements

This TIA/EIA-136 product is attached to afully functioning HP 8920B. You can
use the Test Set for all of your analog measurements, including AMPS call
processing.

If you would like to test a TIA/EIA-136 mobile with an AMPS base station
emulation, select Syst em Type AMPSinthe CALL CONTROL screen. Then the
Test Set will emulate an AMPS base station. See the HP 8920 RF
Communications Test Set User’s Guidemore information about the analog call
processing subsystem.

If you want to test the analog portion of a TIA/EIA-136 phone with a TIA/EIA-
136 base station emulation, select Syst em Type DCCH and Cont r ol Channel
Type ACC.
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This chapter explains how to use the DCCH Call Processing screens to perform
call processing tasks such as pages, originations, registrations, and so on.

61



Chapter 3, Processing Calls
About Call Processing Tasks and Measurements

About Call Processing Tasks and M easurements

The Call Processing subsystem of the HP 8920 and Cellular Adapter can be set up
to emulate a TIA/EIA-136 standard base station.

Primary call processing tasks such as registrations, pages, handoffs, and releases
can be made with just one screen: the CALL CONTROL screen. Some of the
major call processing parameters can also be set on this screen. See “Parameters
of the CALL CONTROL Screen” on page 208

More parameters and features, such as Short Message Services, can be controlled
with the CALL CONFIGURE screen. Séarameters of the DCCH CALL
CONFIGURE Screen” on page 220

Message Waiting Indicators and Caller ID features are controlled on the CALL
CONFIGURE Il screen. Se®arameters of the DCCH CALL CONFIGURE Il
Screen” on page 226

Measurements in the Digital test mode can be made in the DIG MEAS screen. See
“Digital Measurement Screen Tests” on page.118

Measurements on the Analog Voice channel can be made in the Connect state or
the ANLG MEAS screen. SéAnalog Parameters” on page 113

Authentication is controlled on the AUTHENTICATION screen. S&srameters
of the DTC AUTHENTICATION Screen” on page 236
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PCS measurements

PCS measur ements

PCS compatible mobiles are tested using the HP 83236B PCS Interface connected
to the Test System. After the interface is connected and some controls are set to
indicate its presence in the system, you can proceed to test

PCS-compatible mobiles the same way you test non-PCS TIA/EIA-136 mobiles.

See “About the PCS Interface” on page.42
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Configurethe Test Set to Emulate a Base Station

Before you can use the Test Set to perform call processing tasks, it must be
configured to emulate the base station.

Use the following procedures to prepare the Cellular Adapter to emulate a base
station.

How to emulate a base station

A Accessthe DCCH CALL CONTROL screen. See “A. How to access the DCCH
CALL CONTROL screen” on page 65

B Set up the basic channel parameters. See “B. Make the following settings on the
CALL CONTROL screen:” on page 65

C Definethetype of mobileyou are testing (PCS or cellular) and compensate for temper-
aturevariationif aPCSInterfaceis present. See“C. Make the following settings on
the CAIl CONFIGURE Il screen:” on page 66

D Putthe Test Set in Active state to emulate a base station. See “D. Put the Test Set in
Active state to emulate a base station” on page 67

Once you have the Test Set configured, you are ready to perform call processing tasks
such as origination, registration, and so on.

PCS OPERATION If you areusing the PCS Interface, be sure to turn on the interface before turning on the Test
Set. Also, set the PCS Mode field on the CONFIGURE screen to On before accessing the
CALL CONTROL screen to test amobile.

SAVING YOUR TEST After configuring the Test System to meet your test needs, you can save the configura-
SYSTEM tion for later usein a SAVE/RECALL register. This eliminates the need to manually
CONFIGURATION reconfigure the Test System each time you useit.

There are two ways to save your test configuration:

1) Press SHIFT, RECALL (SAVE), and enter aname (such as DCCH_PCYS). The next
time you turn the Test System on, you can press RECALL and select the name you
entered. The Test System returns to the same state it was at when you saved the set-
tings.

2) Press SHIFT, RECALL (SAVE), and enter the name “POWERON”". The next time
you turn the Test System on, the Test Systemawniimatically re-establish all set-
tings you saved.
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CAUTION: SAVING To use SAVE/RECALL registers, you must use the same hardware configuration present

SETTINGSFORPCS at thetimethe register is created. If you save instrument settings when a PCS Interfaceis

OPERATION connected to the Test Set, the Test Set expects to detect the presence of the interface when
the register isrecalled. If the PCS Interface is not connected to the Test Set when the reg-
ister isrecalled, or the interface is turned off, a non-recoverable firmware error occurs. If
you encounter this error, the Test Set must be turned off, and the PCS Interface must be
connected and turned on, before the Test Set can power up normally and function correctly.

EmulatingaBase A.How to accessthe DCCH CALL CONTROL screen

Station 1. Veify that you have dready done the following (refer to Chapter 1, “Getting

Started,” on page 31
e Zeroed the RF Power meter
» Selected the proper audio filter, if you want to test audio
» Connected the mobile to the Test Set

2. SelectCALL CNTL fromtheTo Screen. The CALL CONTROL screen will be
displayed.

3. SelectDCCHfrom theSyst em Type field. Now the CALL CONTROL screen shows
the parameters necessary to test TIA/EIA-136 mobiles.

B. Makethefollowing settingson the CALL CONTROL screen:
System Type: DCCH

Define the settings for the control channel that you want your mobile to access gn
power up:

Cnt rl Chan: enter your desired control channel number.

*Chooséli g if you want the DCCH

*ChooseAnal og if you want the ACC

*ChooseCel | ul ar to camp on a 850 MHz band control channel.

*ChoosePCS if you want to camp on a 1900 MHz band control channel.
Anpl i t ude: enter the amplitude of the control channel.
SI D: enter the System Identification (in decimal format) of the base station to be
lated.

s|feD buissaosoid
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Define the settings for the traffic channel that you want your mobile to be assigned to
when establishing a cal:

» ChooseDTCto set up a Digital Traffic channel.
e Type:DIC
e Band: Select PCS or Cellular.
e Chan: Enter your desired channel number
« Sl ot : Enter your desired slot number.
e Pwr Lvl: Enter your desired power level.
» DVCC: Enter your desired DVCC.
» ChooseAVCto set up a Analog Voice channel.
« Type:AVC
e Chan: Enter your desired channel number.
e« Pwr Lvl: Enter your desired power level.
e SAT: Choose your desired SAT frequency.
» Voc: Select the type of vocoder used by the mobile.
e VSELP is most often used for non-PCS compatible mobiles.
e ACELP is most often used for PCS-compatible mobiles.

C. Makethefollowing settings on the CAll CONFIGURE 11 screen:

e SelectCALL CFQ2 from theTo Screen menu.

¢ ChooseMs Capab to indicate the type of mobile you are testing.
» SelectCel I ul ar if the mobile is not PCS-compatible.
* SelectUS PCS if your mobile is PCS-compatible.

* IfaPCSlInterfaceisused: SelecfTenper at ur e to compensate for temperature
changes in the PCS Interface.

¢ Press the PREV key to return the CALL CONTROL screen (or select CALL CNTL
from theTo Scr een menu).
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D. Put the Test Set in Active stateto emulate a base station

1. Select Acti ve from thelist on the l€eft side of the screen.
2. The Active annunciator lights up when the Test Set is emulating a base station.

When the base
station emulation is on,
this annunciator
lights up.

CALL CONTROL

Dizploy

lgtg-Heas

\\\\\\\\\\.“ll Active
) Reaister
1 Paae
[ Access
[ Connect
Syztemn Tvre| Traffic Chon Assignment To Screen
OCCH
r1 Chan Tvrei - CALL CHTL
Band: -
04 Chan: -
Cellular Slot: - CALL CFGE
Select Active. Anrlitude Puwr Luli - AHLG MERAS
DYCC: SPEC RAMNL
dBn RUTHEM
00 Yocoi - DIG MERS
Hare
callcont.tif
Figure 16 CALL CONTROL Screen with Test Set in Active State
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How to know when There are several ways the Test Set notifies you when a call has been dropped.
thecall isdropped Any of the following situations may occur.

Connect state ends

If the Connect annunciator goes off, and the Test Set returns to the Active state,
the call has dropped or ended.

DTC isnot detected

If communication fails on the Reverse DTC, a message will appear at the top of
the screen:No Reverse DTC is being detected, loss of Traffic
Channel . ” The Test Set will return to Active state.

Analog connection ends

If communication fails on the AVC, a message will appear at the top of the screen:
“RF Power Loss indicates | oss of Voice Channel.” The Test Set will
return to Active state.

68
S:\HP83206A\USRGUIDE\MANUAL\cpmeas.fm



Chapter 3, Processing Calls
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Call Processing Procedures

You can use the procedures in this chapter to test your mobile station. In the
following list, the most commonly used procedures are listed first. The procedures
are presented alphabetically by procedure name.

“Registration” on page 93

“Page” on page 91

“Origination” on page 89

“Handoff” on page 83

“Orders” on page 88

“Release by Mobile” on page 95
“Release by Test Set” on page 96
“MAHQO” on page 86

“Caller ID” on page 79

“Authentication” on page 70

“Message Waiting Indicator” on page 87
“Country Code” on page 80

“FACCH SACCH Programming” on page 82
“Downbanding” on page 81

i)
=
o
o
®
n
@.
=
Q
0
=
)

69



Chapter 3, Processing Calls
Authentication

Authentication

The process of testing DCCH authentication (TIA/EIA-136) through the Call
Processing Subsystem requires the user to synchronize the base station and maobile
station. This synchronization requires that the base station and the mobile station
possess two pieces of shared secret data (SSD) to confirm avalid call. The first

piece isthe ESN of the mobile station and the second piece is the mobile station’s
A-key. The A-key is a secret 26-digit number stored in the mobile station’s semi-
permanent memory. The following sections describe how to:

Initialize Call Processing with Authentication
Page a Mobile Station with Authentication
Originate a Call with Authentication

Perform an SSD Update

Perform a Unique Challenge

These procedures assume you understand how to configure the Test System to
emulate a base station. (See “Configure the Test Set to Emulate a Base Station” on

page 64
DTC AND AVC The authentication settings used when connected on a DTC are somewhat different than
AUTHENTICATION those used on an AVC. Basically, the RANDSSD dataand A_KEY information are entered
SETTINGS differently. Otherwise, operation is the same.
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Authentication
AUTHENTICATION AUTHENTICATION
Ruthent ESH Authent ESH
0if/0n 0ff/0n E
RAND_A
RAND B
RAHOSS0_1
4018EE
RANDSSD_2
To Screen To Screen
CALL CHTL
RAND_U
CALL ©
AHLG MERS
SPEC AHL
AUTHEN
OIG MERS

A_KEY CHECKSUM A_KEY
jnon0o0} More ] More
authen_scrn.tif authen.pcx
The above settings are used when the mobileis The above settings are used when the mobileis
camped on a DCCH, or is connected on aDTC. connected on an AVC.
Figure 17 Authentication Screen Differences
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Authentication

Initialize Call Processing with Authentication

There are two methodsto 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 with Authentication through Registration

1

gk own

7.
8.
9. SelectCALL CNTL from theTo Screen menu. The CALL CONTROL screen is

On the CALL CONTROL screen, set tBgst em Type to DCCH and verify that the

Act i ve annunciator is lit.

Connect the mobile station to the Test Set as showiginre 5 on page 38

Turn on the mobile station.

Verify that the mobile station is camped on the control channel.

Select theRegister field. TheRegister annunciator lights while the registration is in
process. If the mobile station responds properly on the reverse control channel, the
mobile station’s phone number, ESN, SCM, protocol version, and model are displayed
in the upper right-hand portion of the CALL CONTROL screen. The information in the
MSd field is updated. ThActive annunciator lights when the registration has
successfully completed.

SelectAUTHEN on the To Screen field. The AUTHENTICATION screen is
displayed.

Select theA_KEY field and enter the first 20 digits of a valid A_KEY in decimal
format.

Position the cursor on ti@ff/On field and selecOn.

displayed.

10. SelectSSD Upd in theCC Order field. The Access annunciator light lights while the

SSD Update order is in progress. If the mobile station responds properly on the reverse
control-channel,SSD Update Order Successful” is 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, theBSD Update Order Failed” appears on the upper right-
hand portion of the CALL CONTROL screen.
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Initializing Call Processing with Authentication without Registration

1. Onthe CALL CONTROL screen, set the Syst em Type to DCCHand verify that the

Act i ve annunciator islit.

Connect the mobile station to the Test Set as shown in Figure 5 on page 38.

Turn on the mobile station.

Verify that the mobile station is camped on the control channel.

Select the upper MS 1D field and then select MIN2 MIN1 from the Choices: menu.

Select thelower M S 1D field and enter the Mobile Identification Number (MIN) in

hexadecimal format.

Select AUTHEN from the To Screen menu. The AUTHENTICATION screenis

displayed.

8. Sdlectthe A_KEY field and enter the first 20 digits of avalid A_KEY in decimal for-
mat.

9. Select the ESN field and enter the mobile station’s electronic serial number in a hexa-
decimal format.

10. Position the cursor on ti@ff/On field and selecOn.

11. SelectCALL CNTL from theTo Screen menu. The CALL CONTROL screen is
displayed.

12. SelectSSD Upd from theCC Order field. The Access annunciator lights while the
SSD Update order is in progress. If the mobile station responds properly on the reverse
control-channel, SSD Update Order Successful” is displayed in the upper 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, thenSSD Update Order Failed” appears on the upper portion of the
CALL CONTROL screen.
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Authentication

Page a Mobile Station with Authentication

Paging A Mobile Station That Has Registered With The Test Set

1

2.

3.

Register the mobile with the Test System. See “Initialize Call Processing with
Authentication through Registration” on page 72

Select the Page field. The Page annunciator lights while the Test Set pages the mobile
on the forward control channel. The mobile station should ring.

Press the SEND key on the maobile station. The Connect annunciator lightsif the
mobile station properly signalsthe Test Set. The mobile station is now connected to the
Test Set on the assigned voice channel. The Traffic Chan Assignment fieldsis
updated, that is, any “-” in the left-hand fields are replaced with appropriate
information. If page with authentication was successfdge w/Auth successful” is
displayed in the last line of information in the upper part of the CALL CONTROL
screen. If page with authentication failed, th€ade w/Auth failed” is displayed.

Originate a Call with Authentication

1

2.

Register the mobile with the Test System. Saitialize Call Processing with
Authentication through Registration” on page 72

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 mobile
station’s phone number, ESN, decoded SCM, protocol version, and called phone num-
ber are displayed. The Test Set then reconfigures itself to the traffic channel assign-
ments set up in thér af f i ¢ Chan Assi gnment section of the CALL

CONTROL screen. ThAccess annunciator is lit while the Test Set signals the

mobile station on the assigned voice channel.Gdenect annunciator lights 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
Traffic Chan Assi gnnent fields are replaced with appropriate information. If
origination with authentication was successful, th@ni“gi nat i on w/ Aut h

successf ul " is displayed with the other returned mobile information in the upper
portion of the CALL CONTROL screen. If origination with authentication failed, then
“Origination w Aut h fail ed”is displayed.
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Authentication

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 has Initialized Call Processing with Authentication. See
“Initialize Call Processing with Authentication through Registration” on page
72 for information on how to register the mobile station and activate Authentication.

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

3. Select RANDSSD field. Enter anew, valid RANDSSD value (14-digit hexadecimal).

4. Select CALL CNTL under the To Screen menu. The CALL CONTROL screenwill be
displayed.

5. Select SSD Upd onthe CC Order field. The Access annunciator lights while the SSD
Update order isin progress. If the mobile station responds properly on the reverse
control channel,SSD Update Order Successful” is displayed in the upper 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,
then “‘SSD Update Order Failed” appears in the upper portion of the CALL
CONTROL screen.
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Performing an SSD Update on the Voice Channel

A registered mobile can be paged to go to either adigital traffic channel (DTC) or
an analog voice channel (AVC). Thetype of channel assigned depends on the
Voi ce Channel Assignnment - Type setting present when the mobile was

paged.

The AUTHENTICATION screen’s field choices are different for these two
channel types. The following procedure indicates where the difference in fields
requires different Test System settings. Strameters of the DTC
AUTHENTICATION Screen” on page 23&nd“Parameters of the AVC
AUTHENTICATION Screen” on page 239

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

2. Ensurethat the mobile station ison avoice channel. See“Page a Mobile Station with
Authentication” on page 74

3. SettheDi spl ay field to Dat a.

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

displayed.

For Authentication on aDTC

a. Select the RANDSSD field. Enter anew, valid RANDSSD value (14-digit
hexadecimal).

For Authentication on an AVC
a. Select the RANDSSD_1 field. Enter anew, valid RANDSSD_1 value

(6-digit hexadecimal).
b. Select the RANDSSD_2 field. Enter anew, valid RANDSSD_2 value
(6-digit hexadecimal).
c. Selectthe RANDSSD_3field. Enter anew, valid RANDSSD3 value
(2-digit hexadecimal).
5. Select CALL CNTL under the To Screen menu. The CALL CONTROL screenwill be
displayed.

6. Select SSD Upd ontheVC Order field. The Access annunciator lights while the SSD
Update order isin progress. If the mobile station responds properly on the reverse
control channel,SSD Update Order Successful” is displayed in the upper portion of
the CALL CONTROL screen. If the order failed the3sD Update Order Failed”
appeatrs in the upper 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 has Initialized Call Processing with Authentication. See

“Initialize Call Processing with Authentication through Registration” on page

72 for information on how to register the mobile station and activate Authentication.

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).

4. Select CALL CNTL under the To Screen menu. The CALL CONTROL screenwill be
displayed.

5. Select Unig Chal from the CC Order field. The Access annunciator lights while the
Unique Challenge order isin progress. If the mobile station responds properly on the
reverse control channelJhique Challenge Successful” is displayed in the upper
portion of the CALL CONTROL screen. If the order failed, themigue Challenge
Failed” appears on the upper portion of the CALL CONTROL screen.
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Performing a Unique Challenge on the Voice Channel

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

2. Ensurethat the mobile station isassigned an active voice channel. See “Page a Mobile
Station with Authentication” on page 74

3. SettheDi spl ay field to Dat a.

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

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

6. Select CALL CNTL from the To Screen menu. The CALL CONTROL screenwill be
displayed.

7. Select Unig Ch from the VC Order field. The Access annunciator lights while the
Unique Challenge order isin progress. If the mobile station responds properly on the
reverse control channelJhique Challenge Successful” is displayed in the upper
portion of the CALL CONTROL screen. If the order failed, themigue Challenge
Failed” appears on the upper portion of the CALL CONTROL screen.
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Caller ID

Caller 1D
Caller ID sends a specially formatted message to the mobile under test that
identifies the phone number and name of the person calling.
The Caller ID fields are located on the DCCH CALL CONFIGURE Il screen.
1. Select CALL CF® from the CALL CONTROL'sTo Scr een.
2. SelectCal I i ng Numand enter the number for the phone calling the mobile.
3. SelectCal | i ng Nane and enter the name assigned to the number calling the mobile.
4. SelectName Si ze and enter the number of characters ofakl i ng Nane to send.
5. SelectPr es Type and select the type of Caller ID presentation:
 Pres OKallows the Calling Name and Calling Number to be sent.
» Pres Res restricts the information.
« Not Avail tells the mobile that no information is available.
OCCH CALL COWFIGURE I1
Hum Yoice Tenrerature
| 0 |MConrenzate
Hum SME M5 Corahb
0
Hum Fax
0 |
Callina Hum
I To Screen
Caller ID Calling Hame
Settings |
Home Size
o
o
o
Screen Ind g
Hot Scrn 2
«Q
0
o
)
Calconf2.tif
Figure 18 Calling Number Display
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Country Code
You can define the country code with thisfield. Mobile Country Code (MCC)
assignments are as described in CCITT Recommendation E.212.
Table 2 Some M obile Country Codes
Code Country
302 Canada
334 Mexico
310-316 United States of America
244 Finland
425 Israel
450 Korea
262 Germany
214 Spain
234-235 United Kingdom of G. Britain and N. Ireland

1. select CALL CNFGfrom the CALL CONTROL’sTo Scr een.
2. SelectCount ry Code.

3. Enter the desired country code.

DCCH CALL COMFIGURE

Country Code| SMS Contents
310

OCCH DYCC

Fower Meter
"
RF Poth
Byposs/ L0

Select
Country Code
to set the

5M5 Size

Rea Conf

MCC % BIT ERROR
. [ 0.00 ] Public 8vs
7 dn/0ff To Screen
# Systems $0C
# Heishbors | 0 N 0 |WCALL CHTL]

[ 0]
CALL CFGE
ANLG MEAS
SPEC ANL

AUTHEN
0IG MERS

dcch_ccitif
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Downbanding

Downbanding

Downbanding is a specialized function which enables the Test Set to work in a
band just below the cellular band. By choosing the downband (Band 10) function,
the Test Set emulates a base station with channels numbered 1-600, in the
frequency band 851 - 869 MHz.

If the Test Set was in Active state when you select Band 10, the Test Set will
return to Active state on the new downbanded frequency. If the Test Set wasin
Connect state, you must first Handoff to the new frequency.

1. Select CALL CF® from the CALL CONTROL'sTo Scr een.

2. Selectthevs Capab field and choos&and 10 from the list of choices to turn
downbanding on.

3. SelectHandof f in the CALL CONTROL screen to go to the new frequency band.

OCCH CALL COMFIGURE II

Hum Yoice Tenrerature
[ 0 |

Hum SME M5 Corab
Hum Fax b 4

| |

Cotlina Hun
Ta Screen
Colling Hame
Select Band 1 I CHLL LAIL

to turn on
downbanding.

Home Size

Pres Tyre

ANLG MERS

SPEC AKWL
AUTHEN
0IG MEARS
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o
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Q
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Calconf2.tif

Figure 19 Downbanding
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Chapter 3, Processing Calls
FACCH SACCH Programming

FACCH SACCH Programming

FACCH and SACCH are signaing channels used for transmitting control and
supervisory messages between the base and the mobile. FACCH (Fast Associated
Control CHannel) is used to transmit from the base to the mobile, and SACCH
(Slow Associated Control CHannel) is used to transmit from the mobile to the
base.

These channels are controlled in the Test Set via HP-1B programming only. Refer
to “FACCH and SACCH programming” on page 1&8dChapter 6, “HP-IB
Syntax Diagrams,” on page 16 more information.
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Chapter 3, Processing Calls
Handoff

Handoff

See “Program Example” on page 148r an example of the equivalent HP-IB
command.

1. Verify that the Test Set isin the Connect state (‘Page” on page 91
2. IntheTraffic Chan Assignment section of the screen (or V oice Chan Assignment if you
areon an AVC), you must now set the following parameters:

Parametersfor setting up a handoff

Enter the type of traffic channel (DTC or AVC).

Select the frequency band (Cellular or PCS)

Enter the number of the voice or traffic channel to handoff to.

Enter the power level that the mobile will change to.

Enter the slot number for the new channel if itisaDTC (or SAT if AVC).
f. Change DVCC, if desired.

3. Select Handof f from the list on the left side of the screen.

4. When the handoff is compl ete, the data for the new DTC or AV C will be displayed on
the screen in the left side of the Traffic or Voice Chan Assignment area.
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Chapter 3, Processing Calls

Handoff

Select

Figure 20

Choosing the
proper combination
of DVCC, dot, and
channel number

D,

CALL CONTROL

Oizrlayr

lgtag Meas

B Active
) Resister
 Fase

[ Access
O Connect

Swatem Tyre| Traffic Chan Assignwment To Screen
OCCH

OTC CALL CHTL

Eeflulur
CALL CHFG

CALL CFG2

Chtl Order Avplitude : . AMLG MERS

Send MW | -50.0 | SPEC AMWL
dEm AUTHEH

M5 Id 510 H VSELF OIG HEAS
Phore Hun
1111111111

Thesearethe Thesearethe
parametersthat the parametersthat the

i mobile should have
mobilehasbeforethe |\ Ziter the handoff,

More

Callcont.tif

CALL CONTROL Screen with Handoff Data Displayed

The TIA/EIA-136 specification indicates that on any single RF channel, the

DV CC for dl slots must be the same. For example, if your DCCH is assigned to
channel 42, and you assign the mobileto a DTC of 42, then the DV CC for both
the DCCH and the DTC must be the same.

Additionally, the specification requires that the DTC, if assigned on the same
channel, be assigned to a different slot than the DCCH. The Test Set aways
assignsthe DCCH to slots 1 and 4. If you assign your DTC to the same channel
number, and assign the DTC to slot 1 or 4, the Test Set will remain in the Access
state when you attempt to originate or handoff.

Select Act i ve again to return the Test Set to the Active state. You must then
change settings of the DV CC, dot, or channel numbers in order to prevent this
from re-occurring.
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Chapter 3, Processing Calls
Handoff

What you should do:

» Don’t use the same RF channel number for both DCCH and DTC.

« If you need to use the same RF channel number for both, then verify that the
* slot number of th@©TC#slot number of the DCCH (1 or 4), and
» DVCC of thedbTC = DvVCC of the DCCH
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Chapter 3, Processing Calls
MAHO

MAHO

For details about mobile assisted handoff (MAHO) see “MAHO” on page 124
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Chapter 3, Processing Calls
Message Waiting Indicator

M essage Waiting I ndicator

Message Waiting Indicator (MWI) sends a command to amobileto tell it that one
or more messages are waiting to be read or listened to. The mobile can either be
camped on a DCCH or be connected to a DTC to receive the message.

The Send MAN command sends the values of the Num Voi ce, Num SMS, and Num
Fax fields of the CALL CONFIGURE |l screen.

Specifying the M essage Waiting I ndicator Contents

The mobile must either be camped on a DCCH or connected on aDTC.
Select CALL CFG2 from the CALL CONTROL screenso Scr een menu.
Enter the number of voice messages you want indicated usihythe/oi ce field.

Eal S o

theNum SMS field.

Enter the number of fax messages you want indicated usimuthe~ax field.

Return to the CALL CONTROL screen (press the PREV key, or use the To Screen
menu).

o u

Sending the MWI Message

1. If the mobile is camped on a DCCH, select@m¢ | Or der field and select
Send MW .

2. If the mobile is connected on a DTC, select@héer field and select
Send MW .

OCCH CALL CONFIGURE I1
The contents of these fieldS[ yuu voice Temperature

are sent when Send MWI W STTEGEE

command is selected on<he T

CALL CONTROL screen. | | bitiox
. 0|

The mobile should then ~

indicate that the specified | :111ina Hun

number of each type of m To Screen

message is waiting to be I
i Home Size

read or listened to. -

Pres Trre

E AHLG MERS
Screen Ind SPEC AML

AUTHEN
0IG MERS

Haot Scrn

Calconf2.tif
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Chapter 3, Processing Calls

Orders
Orders
Note that the available choicesin the Or der field are valid choices for the current
channel only. See“Program Example” on page 148 an example of the program
command. (See also “Which Control Order Command Should | Use?” #iRhe
8920B Option 801 Condensed Programming Reference.)
1. Verify that the Test Set isin the Connect state. (See “Page” on page 91
2. Selectthe Or der field onthe left side of the screen.
3. Select the desired order from the list of Orders.
4. The Access annunciator will light briefly while the Test Set sends the order to the
mobile.
5. When the mobile has acknowledged the order, the screen will display the
acknowledgment.
CALL COMTROL .
Dizplay Thisisatypical
[otasHeas acknowledgment
Change Power Level to 1\ for the Change Power
— Active Level 1order.
) Reaister
—J Paae
— Access
B Connect
Active System Tvpe| Troffic Chan Assisnment To Screen
Cntrl Chon | Tyeed OTC (S CALL CHTL
42 Band: 5td Cellular
Dia fAnalaos Chant 1
Cellular Slot: 1
Order Anplitude Fur Lul: 1 Ak
ovLc: | SPEC AL
dBn RUTHEN
S10__ Woci YSELP OIG MERS
The new
power level
pwrivich.tif isdisplayed here.
Figure2l CALL CONTROL Screen with an Order Response Displayed
88
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Chapter 3, Processing Calls
Origination

Origination

When the mobile originates a call, the Test Set automatically assignsthe call to
the DTC or AV C indicated on the CALL CONTROL screen.

The number that the mobile has called is displayed.

Read about choosing the proper DV CC, sots, and channel numbersin “Choosing
the proper combination of DVCC, slot, and channel number” on page 84

1. Verify that you have already done the following (refer to “Configure the Test Set to

Emulate a Base Station” on page:64

» Zeroed the RF Power meter to your satisfaction.

» Selected the proper audio filter, if you want to test audio.

* Putthe Test Set in Active state.

» Connected the mobile to the Test Set and turned the mobile’s power on.

Display the CALL CONTROL screen.

SelectDat a from theDat a/ Meas field.

Dial the desired phone number on the mobile station and press SEND.

The mobile station’s phone number, ESN in decimal and hexadecimal, SCM, protocol

version, and the number called will be displayed.

The Access annunciator will light while the Test Set signals the mobile on the assigned

voice channel.

7. The Connect annunciator will light if the mobile properly signals the Test Set on the
reverse voice channel.

aprwpd
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Chapter 3, Processing Calls

Origination

CALL CONTROL

Called number

While the mobile Dizplay o
|Sbe|ng Slgnalaj, igtasfeas IS dlSp'ayed
; ; FPhone Mum: 111-111-1111
.th'ﬁtann“nc'ator ESH (dec): 156-3672311
Ishit. O Active ESH [hex): 9C3BOBFT
) Resister SCMi Claszs IVs Continuousy 25 HHz
) Page Frotocol Yerzioni I5-136
frcess
Connect Colled Humber: 326-3172
System Type| Traffic Chan Assignment To Screen
0CCH
Chtrl Chan | Trvre: DTC OTC CALL CHTL
Bond: Std Cellular
Chaont 1 CHF G
Slatt 1
) Order Anplitude Pur Lult 0
When the mobile ovee: i
is communicating dBn o
on the correct T :10 Yoot YIELP
voice channel 111111111 T
this annunciator
islit.
originate_scr.tif
Figure 22 CALL CONTROL Screen After a Successful Origination
Choosing the The TIA/EIA-136 specification indicates that on any single RF channel, the

proper combination
of DVCC, dot, and
channel number

D,

DV CC for dl slots must be the same. For example, if your DCCH is assigned to
channel 42, and you assign the mobile to aDTC of 42, then the DV CC for both
the DCCH and the DTC must be the same.

Additionally, the specification requires that the DTC, if assigned on the same
channel, be assigned to a different slot than the DCCH. The Test Set aways
assignsthe DCCH to slots 1 and 4. If you assign your DTC to the same channel
number, and assign the DTC to slot 1 or 4, the Test Set will remain in the Access
state when you attempt to originate or handoff.

Select Act i ve againto return the Test Set to the Active state. You must then
change settings of the DV CC, dot, or channel numbersin order to prevent this
from re-occurring.

What you should do:

Don't use the same RF channel number for both DCCH and DTC.

If you need to use the same RF channel number for both, then verify that the
slot number of the DT@& slot number of the DCCH (1 or 4), and

DVCC of theDTC = DvVCC of the DCCH

L]

L]
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Chapter 3, Processing Calls
Page

Page
See “Program Example” on page 148r an example of the program command.
1. Verify that you have already done the following (refer to “Configure the Test Set to
Emulate a Base Station” on page:64
» Zeroed the RF Power meter
» Putthe Test Set in Active state
» Connected the mobile to the Test Set and turned the mobile’s power on
» Registered the mobile. (S&&egistration” on page 93
2. If you registered the maobile, the Mobile Station ID (phone number) of the mobile
appearsin the V5 | Dfield. Otherwise, you must enter this number.
3. Sdlect Page from thelist on the left side of the screen.
4. 1f the mobile responds, you will see the Access annunciator light briefly.
5. Press SEND on the mobile to start the conversation.
6. The Connect annunciator lights. Thisisthe Connect state. Datato be displayed isshown
below.
CALL COMWTROL
While the mobile Dizsploy
is_bei ng paged, lata<Meas
FWSGHHUWﬂNOF Fhone Mum: 111-111-1111
islit. ESH (decl® 156-3672311
) Active ESH (hexl: 9SC3IZ0EFT
) Register SCH: Class IYy Continugusy 23 MHz
 Poge FProtocol Yersion! I5-136
[ Access
B Connect
System Tyre| Traffic Chan Assignment Ta Screen
OCCH
Chtrl Chan Tvret OTC OTcC CALL CHTL 5-9
2 Bondi 5td Cellular 2
Chant 1 »
When the mobile’ Glot: i 5
send button has Order Pur Lwl: 0 Q@
been pressed, oyCc: 1 O
this annunciator by
is lit. M3 Id Yoci WSELP
Phone Hum
1111111111
Con-mode.tif
Figure 23 CALL CONTROL Screen in Connect State
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Chapter 3, Processing Calls

Page

Choosing the
proper combination
of DVCC, dot, and
channel number

QEED_

The TIA/EIA specification indicates that on any single RF channel, the DVCC for
all slots must be the same. For example, if your DCCH is assigned to channel 42,
and you assign the mobileto aDTC of 42, then the DV CC for both the DCCH and
the DTC must be the same.

Additionally, the specification requires that the DTC, if assigned on the same
channel, be assigned to a different slot than the DCCH. The Test Set aways
assignsthe DCCH to slots 1 and 4. If you assign your DTC to the same channel
number, and assign the DTC to slot 1 or 4, the Test Set will remain in the Access
state when you attempt to originate or handoff.

Select Act i ve again to return the Test Set to the Active state. You must then
change settings of the DV CC, dot, or channel numbersin order to prevent this
from re-occurring.

What you should do:

» Don’t use the same RF channel number for both DCCH and DTC.

« If you need to use the same RF channel number for both, then verify that the
* slot number of th@©TC#slot number of the DCCH (1 or 4), and
» DVCC of thedbTC = DVCC of the DCCH
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Chapter 3, Processing Calls
Registration

Registration

See “Program Example” on page 148r an example of the program command.

1. Verify that you have already done the following (refer to “Configure the Test Set to
Emulate a Base Station” on page:64
« Zeroed the RF Power meter to your satisfaction.
» Selected the proper audio filter, if you want to test audio.
* Putthe Test Set in Active state.
» Connected the mobile to the Test Set and turned the mobile’s power on.

2. SelectDat a from theDat a/ Meas field. (This is the default mode)

SelectRegi st er from the list on the left side of the screen.

4. If the registration message has been received, the Test Set will display registration data
in the upper half of the screen. Segure 24 below.

w

This is typical data
received when a
mobile has
successfully registered

CALL COMWTROL

Dizplay /
lat g Meas

Fhone Hums 111-111-1111
E5SH (decl: 156-3672311

B Active ESH [hexls SC3IB0EFT
[ Resister SCHe Class I¥y Continuouss 25 MHz /
— Fage Frotocol Yersiont I5-136
 Access Model (hexli 4 SWihexli 1 FHlhexli 4
 Connect Reaistered on Public Svstenm
Syztem Tvepe| Troaffic Chan Aszignment Ta Screen
DCCH Ry
Chtrl Chan Tyre! - OTC CHLL CHTL 8
Bond: - Cellular o}
Chan: - 1 A
Slat: - 1 =1
Order Pur Lvl: - 4 Q
'K | -50.0 RIS 1 0O
! D
Yoci - DIG MEAS @
Fhone Hum
1111111111
Registratif
Figure 24 CALL CONTROL Screen with Registration Data Displayed
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Chapter 3, Processing Calls
Registration

DATA DISPLAYED The last two lines of data (Protocol Version and Model) are not displayed when the Test
WHEN ON AN ACC Set is emulating a base station on an Analog Control Channel (ACC).
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Chapter 3, Processing Calls
Release by Mobile

Release by Mobile

=

Verify that the Test Set isin the Connect state. (See “Page” on page 91

Press the END button on the mobile.

3. When therelease is complete, you will see the Connect annunciator turn off, and the
Active annunciator turn on.

N
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Chapter 3, Processing Calls
Release by Test Set

Release by Test Set

See “Program Example” on page 148r an example of the program command.

1. Verify that the Test Set isin the Connect state (See “Page” on page 91

2. Select Rel ease from thelist on the |eft side of the screen.

3. When therelease is complete, you will see the Connect annunciator turn off, and the
Active annunciator turn on.
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Chapter 3, Processing Calls
Short Message Services

Short M essage Services

Short Message Services (SMS) allow ashort text message to be sent to the
mobile. The mobile must either be camped on a DCCH or be connected onaDTC
to receive the message. You can send a custom message or select all or part of a
factory-defined message.

To Send a Short The following procedure assumes that the Test System is configured to emulate a

M essage to the base station and the mobile is cabled to the Test System. See “Configure the Test

Mobile Set to Emulate a Base Station” on pagéf §u are unsure of how to prepare the
Test System.

1. Setthe Data/Measfield on the CALL CONTROL screen to Dat a.

2. Register the mobile on aDCCH.

3. If desired, select Page to connect the mobile on atraffic channel.

4. Select CALL CNFGfromtheTo Scr een menu to accessthe CALL CONFIGURE
screen.

5. Determineif you want to create a custom message or use the factory default message:

To send a custom message:

a. SettheCust/ Aut o fieldto Cust .
b. Selectthe SMS Cont ent s field and use the knob to create a message.

To send thefactory default message:

a. SettheCust/ Aut o field to Aut o.
6. Selectthe SM5 Si ze field and enter the number of digits from the message that you

8. SelecttheCnt| Order or Order field and choose Send SMS. The Access
annunciator lights asthe Test System sends the message. If the short message was
correctly received by the mobile, the message SM5 Successf ul isdisplayed.

o

want to send. For example, you may only want to send 50 of the possible 243 o
characters. e

7. Select CALL CNTL fromthe To Scr een menu to returnto the CALL CONTROL 2
screen. Q

Q)

QO

)
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Chapter 3, Processing Calls
Short Message Services

Country Code
310
Access Burst

Horw/Abbrey

OCCH DVCE

DCCH CALL CONFIGURE
WS Contents

Public
p < 0ff Sc fn
5 50C .
# Heishbors o Use these three fields to
1| . \. define the SM'S message.
CALL CFG2
ANLG MEAS k
SPEC AHL
AUTHEH
DIG MERS
flore |
dcch_cc tif
CALL COMTROL
Displaoy
gtagsMeas
SMS Successful!d
M5 Indicates RDATA Accepted
) Active
g ﬁeeister Indication that the mobile has successfully
n4ae .
i received and decoded the SM'S message.
W Connect

Select Send SMSto sen SGystem Tyrpe| Traffic Chaon Assisnment To Screen
the SM 'S message (the OCCH
name of thisfield is Chtrl Chan | Tyepei DTC oTe CALL CHTL
. Hondof f 42 Band: Std Cellular
chan_ge(_jtoOrder if the Relenze Chant 1
mobile is connected on a Slot! 1
call). Auplitude Pur Lvli 4
I SPEC AHL
dBm AUTHEH
51D Yocoi YSELP DIG MERS
Fhione Hum FE]
1Lt
call_cnf_smstif
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Making M easurements

This chapter discusses the difference between data and measurements. It also
explains how to read data and make measurements.
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Chapter 4, Making Measurements
How to Read Data and Make Measurements

How to Read Data and M ake M easur ements

The Difference
Between Data and
M easur ements

Most measurements are made directly by toggling the Dat a/ Meas field.
Measurements are available in both the CALL CONTROL screen and the
DIGITAL MEASUREMENT screen. BER isonly available in the DIGITAL
MEASUREMENT screen. MAHO isonly available in the CALL CONTROL
screen. Some measurements, such as BER and Average Power, have specia
conditions that must be met before the measurement is accurate. These
measurements are described in detail later in this chapter.

Dataisthe contents of messages transmitted or received by the mobile or Test Set.
Data usualy has no units associated with it. Some datais listed below.

Data

¢ phone number
« ESN
e SCM

Measurements are eval uations of the Device Under Test (DUT). Measurements
typically have units associated with them. Some measurements are listed bel ow.

M easur ements

EVM1 (%)

adjacent channel power (dB)

BER (%)

Average Power (requires HP 8920B Option 006 or PCS Interface)
TX Power
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How to Switch
Between Data and
M eas M ode

Select here to toggle
between Data and
Meas modes

Figure 25

Data Displayed

Chapter 4, Making Measurements
How to Read Data and Make Measurements

To switch between Data and Meas mode, select the Dat a/ Meas field. This
toggles between data and measurement modes.

CALL COHTRAOL

Displaoy
Fhone Hums 111-111-1111
ESH (declt 15A-3672311
) Active ESH (hexls 9C3IZ08FT
] Reaister SCHM: Class IYy Continuouss 235 MHz
1 Paae Frotocol Versiont IS5-136
] Access o
B Connect 3
8
Systen Tvpe| Traffic Chan Assianment To Screen E

Switching Between Data and M easurements

The data that is displayed when a mobile responds depends on the mobile’s status
with respect to the Test Set.

The data area is blank when the Test Set has not communicated with the mobile.

The data area contains Phone, ESN (decimal), ESN (hex), and SCM after the
mobile has actively communicated with the Test Set. It also displays Protocol
version, Model Number, Software Vintage, and Firmware Vintage of the mobile.

The data area displays the mobile’s response to a Change Power Level order.

The data area displays the hexadecimal values of the data received when an error
has occurred in the data received.

The data displays the number called when the mobile originates a call.
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Chapter 4, Making Measurements
How to Read Data and Make Measurements

Connect State & There are two methods of making measurements with the DCCH Call Processing
Mobile Test Mode  subsystem. Each method requires that the mobile be in a certain state, and each

Connect State
M easurements

Figure 26

method uses a different screen.

One method requires that the Test Set be in “Connect” state with the mobile. This
state uses the Test Set to act as a base station, transmitting the necessary protocol
to the mobile to allow it to get a call up for making measurements. It uses the
CALL CONTROL screen to display measurements for both DTC and AVC

signals.

The second method, “Test” mode, requires that the mobile be in the test mode as
per the TIA/EIA specification IS-137. This mode allows the mobile to transmit
without receiving protocol transmitted from the Test Set. It uses the DIGITAL
MEASUREMENT (DIG MEAS) screen to display measurements.

When the Test Set is in the Connect state, different groups of measurements that
can be displayed at one time: EVM1, EVM10, Adjacent Channel Power, Average
Power and MAHO. You can choose which group you want to have displayed by
selecting the field below theat a/ Meas field. An overview of the different
measurement sets is showrfigure 27 on page 103.

BER measurements can only be made when the Test Set is in the DIGITAL
MEASUREMENT screen.

SelectMeas to
display
measurements

CALL COMTROL.

Freauency Error Evi ] %]
— 0.0119 7.2590

) Resister T® Fower F

2ok EVH [ |
S hroess 21.4058 20.7620

@ Connect

Select here to
choose betweer
EVM1
EVM10
Ad Ch Pwr
Avg Power
MAHO

Systen Tyepe| Traffic Chan Assignment [Choicest
OCCH
Cntrl Chan Tyret DTC oTe Pevn 1

Band: Std Cellular EYH 10
Chant 1 Ad Ch Pur

Slott 1 1 Ava Power

Order Ainplitude Pur Lul: 4 4 MAHO
oyee:s o 1
dBEin

510 Voct VSELP

Meas-cho.tif

The Measurements Display (CALL CONTROL Screen)
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Chapter 4, Making Measurements
How to Read Data and Make Measurements

CALL COMTROL
Freawency Error  [EER

[ 7
EVM1 - 0.0074 6.4510
Changesto TX Power (Avg) Hm??a> TX Pawer [ dE |

when & PCS Intafaces e 214620 TEE30

used. B Connect

FrEETTF Swetam Tvnnl Traidin
CALL CONTROL

Dizsplay

Flawm Azziammant | Tm 2Brrvaap

Oizrlov 1
DotasHeas Freauency Error [ ITEE | i
EWM 10
EVM 10 0.01 |5 8.4680
) RActive
g RFegister TH Power EEE 3R
Foge
) Acceszs _|4 0772 |5 9570 s
B Connect éi
Srstem Type| Traffic Chan Assisnment | To Screen |l E
CALL COWTROL - O
. Dizsplay Adi Lo AdJ Hi dE
Adjeu:ent DotosHeos -32.3083 -32.5990
Ad Ch Fur
Alt Lo Alt Hi
Channel O Active -53.9466 -53.7676
) Resiszter .
Power 1 Faae AltZ Lo dE Alt2 Hi dB b=
) Access -63.0711 -63.1350 =
M Connect 3
— , , | =
Active Svsten Type| Traffic Chan Assianment | Ta Screen|— O
CALL COMTROL
Average Oisplay
Ooto-Meas Auveraae Pouwer X Hox RES
Aus Paouer
Power 556473 -6.40670 |
Not available when 8 Rt ive —
H edlster ur Gain
aPCSInterfaceis = Paae MY z
used. 1 Rccess 24 dE g
B Connect m 5
T
o . . ] [ 'r.,--l Tomb P dim Clmo Ommd e mand | T- Crrean| <
CHALL COMTROL
RESI-Curr Chan dEm Heishbor Lizt CHTL
—_ _5 Channel RESI
- 16 {= =113 dBn
) Active 22 <= -113 dEBn
% Reaizter EER kA 41 <= -113 dEnm
Foae 43 <= =113 dEnm
MAHO = Access C0.0lI 77 <= -113 dEn
B Connect 234 {= -113 dEBnm b=
Svstem Twvre| Traffic Chan Assisnment To Screen é
OCCH - 57
Crtrl Chan Tvrpe! DTC C 3:
z Band: Std C
i Chani: 1
Slaot: 1 CALL CFG2
Pwr Lul: & AHLG MERS
Dycc: 1 SFEC AML
AUTHEHM -
Woci MSELFP W5 3 ODIG MEAS &
11110111111 Mo e = =
are = m
? =
=
Q
Figure 27 Connect State M easurements Available on a Digital Traffic Channel <
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Chapter 4, Making Measurements
How to Read Data and Make Measurements

CALL CONTROL

Dizplay
Dotasfegs TH Frea Errar IEER Ft Deviation

-0.022 0.084

O Active

g Eeaister TH Power I FF Frea | kHz |
) feesss 0.0717 5.96986

B Connect

Yoice Channel Rssignment To Screen

CALL CHTL

Systen Trpe

Tree! AVC  CEH
Chan: 777 (G
L
Anrlitude Fur Lvlt 4
[ -35.0 |
dBn| SAT: 3970

Chntrl Chan

Order

Figure 28 Connect State Measurements Available on a Analog Voice Channel
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Test Mode
M easur ements

Figure 29

Chapter 4, Making Measurements
How to Read Data and Make Measurements

When the Test Set isin either the Connect state or the Active state, the DIGITAL
MEASUREMENT screen can be used to make measurementson aDTC. The
ANALOG MEASUREMENT screen can be used to make measurements on an
AVC. For the DIGITAL MEASUREMENT screen, the measurements that can be
made are amost the same for the Connect state measurements. The exception is
that instead of MAHO, BER can be measured in this screen.

Noticethat ACCH isat thelist of measurement choices. Thisfunctionisonly used
under HP-IB operation. See “Dig Meas” on page 230

[ Select here to

choose between
EVM1
EVM10

Ad Ch Power
Avg Pwr
BER

DTC WER

/

Oia Heas

DIGITAL MEASUREMENTS

\ DCCHWER /

Freauency Error kHz QEVH ] Il
-0.0145 4.4400

T8 Pouer Feak EVM Il
29.3629 [2.2750

Anplitude Traffic Chan To Screen

dBa | Slot

Pur Gain

The Digital Measurement Display

1
0YCC

CALL CFGE

AHLG HEAS
SPEC FifiL
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Chapter 4, Making Measurements

How to Read Data and Make Measurements

Select Meas to

display
measurements

You can decide
which measurements
are displayed here

CALL COMTRDO

Dizplav ‘
Dota<Hegs Freauency Error | IEER B
EVH 1
0.0119 7.25390
1 Active
% Reaizter TX Power Feak EVYM B
Foge
) Access 2' 4058 207620
B Connect
Svstem Tyre| Troaffic Chaon Assisnment |Choices:
DCCH
Cntrl Chan Tvre: OTC OTC I ew
Baond: 5td Cellular Peak EVM
ter gl'l"':":': i i Phase Err
Cellular ot
Order Amplitude | Pur Lult 4 4 gﬁg. Er:j
oveo o 1 Drg'og S
S Id sIn VYoc: VSELFP Sync Loc
Phorne Hum Max Abs
1111111111
These are the Meas-chotif
measurements you
can choose

Figure 30 The Default M easurements Screen
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Chapter 4, Making Measurements
How to Read Data and Make Measurements

Making changesto Inthe Connect state, when Measiis selected for the first time, the default screen
the Measurements displays the EVM1 measurements. When making measurements on a digital
display traffic channel, there are four default selections for the EVM 1 measurements:

* Frequency Error
e TX Power

« EVM

* Peak EVM

Default measurement
selections

CALL €
Disploy ‘
OotosHegs Fxeauency Error ]

— 0.0074 6.4510

O Active
O Reaister T¥ Power

pari e R
3 ecass 21.4620 17.5630

W Connect

Traffic Chan Assignment To Screen

Trrped OTC OTe CALL CHTL
Band: Std Cellular
Chant 1 ! G

Srsten Type
Cntrl Chan

Slot: |

Order Anplituyde Pur Luli 4
ovee:
dBn AUTHEH

M3 Id 510 Yooi VSELF [N DIG MEAS

Figure 31l Default M easurement Selections

The Measdisplay for EVM 1 and EVM 10 can be configured to display different
measurements. If it has already been modified, the last modified display will
appear instead of the default. The displays for Adjacent Channel Power, Average
Power, and MAHO are fixed.

CALL PROCESSING  If you select any of the call processing functiofdst(i ve, Regi ster, Page,
DURING MEASMODE Handof f, Rel ease) while in the_Measnode, the display will automatically chang
back to the Datanode.
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Chapter 4, Making Measurements
How to Read Data and Make Measurements

DIGITAL MERSUREMENTS

Dia Meas
EVM 1 Freauency Errar EVH B
-0. 0090 4.5450
TH Power
28. 3205 13.3580
DIGITAL MEASUREMENTS reen
Dig Meos
Freauency Error

EVM10 10.0003

TH Pouwer

28. 4448

DIGITAL MEHSUREMENTS

Evn | A
8.6670

EVI [
17.34390

? Dis Meas Adi La Add Hi
Jacen _23.3127 -23.3645
Alt Lo dB Alt Hi
an -48.9769 -47.8018
Altz Lo dB Alt2 Hi
PO -57.2971 -57.5237 b=
\Wer 5
DIGITAL MEASUREMENTS E
T Power [Ava) w
DIGITAL MEASUREMENTS [ =
D1q Meos Screen o
ER Loorback BER 2
37968

BER

Bits Read: 10140

DIGITAL MEASUREMENTS

Dig Meus
! Loorback WER

DTC
WER

Svnc timed out.

DIGITAL MEASUREMENTS

Diz Meas Screen

Loorback MWER

DCCH

WEI 2 Sync timed out. :E
24
LU
;I
Anplitude Traffic Chan To Screen (@)
o
dBn Slot [a)
1
ovCe -
L =
o
LU
WER Words 2
z
Tria Trpe O
4 O
o

Figure 32

“
=
=
ol
>
>
<

Test Mode Measurements Available (DIGITAL MEASUREMENT Screen)

EVM10.tif
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Chapter 4, Making Measurements
How to Read Data and Make Measurements

Other changesyou There are two other types of changes you can make to the Meas display:

can make 1. the actual measurements displayed

2. theunits of each measurement displayed

Changing the measur ements displayed

When Meas is selected from the Dat a/ Meas field, anew field appears under the
Dat a/ Meas field. The default is EVM1, and when selected, alist of choices
appears. Thelist of choices allows more measurements such as EVM 10, Adjacent
Channel Power, Average Power, and MAHO. EVM1 and EVM10 displays look
similar. Each of the other measurements has a display tailored to its requirements.

To change between these screens, select any measurement from the list of choices.

The EVM1 and EVM 10 screens have one more level of display capability. The
two fields at the right of the screen can display any of the measurements from a
new list of choices. Select either of thesefieldsin order to show thelist of choices.
Then select the measurement to be displayed.

CALL CONTROL When you

Dizplay .
Freauency Error kHz choose either
O Ol ]9 EVM1or EVM10,
O Retive ) and select here,
g Register T¥ Power Feok EVH you can display any
Poge measur ements
D Access 2| .4058 ||$aj bel .
B Connect ow:
Svsten Tyee| Troffic Chan Aszisnment |Choices: EVM
Peak EVM
Select hereto Cntrl Chon | Trvpe: DTC : Pevi 1 Phase Err
choose between L Band: Std E¥M 10 Mag Err
EVM1 Entiee | o Bus pousr| | ondinOfs
Cellular ot! va Poyer
EVM10 Order Auplitude Pur Lult 4 MAHO DrOOFI)_
Ad Ch Pwr DYCC: o Sync Loc
AVg POWer dBm MaXAbS
MAHO ME 1d sI0 Yoc: YSELP VSELP \ /
Fhone Hum | 231 ]
111111111
Meas-cho.tif
Figure 33 Choosing M easurementsto Display
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Chapter 4, Making Measurements
How to Read Data and Make Measurements

Changing the units displayed

The unit for a measurement is displayed to the right of the measurement namein
the data display area. To change the unit, select the unit field, and then press the

desired unit key on the front panel.

CALL COMTROL

ODisrlay
DatasMeqgs
E¥l 1

[ Active
[ Reaiszter
) Faae

() Access
B Connect

[ kHz BgEvi |

Freauency Error

0.0074

T Power

21.4620

mai
17.5630

1.Select here to choose
the desired unitsfor

display

Order

ME Id
Phone Hum

1111111111

Srstem Type| Troaffic Chan Assignment To Screen
OCCH
Cntrl Chan | Tyeed DTC oTe
Bandi Std Cellular
Chant 1
lots 1 2
Pur Lvli 4 AHLG MERS
OvVCe: 1 SPEC RHL
dBm H
510 Woci VESELP
[ 231 |

2. Choose the new
units by pressing the
appropriate front panel
key.

Figure 34

Cm-measitif

Changing Measurement Display Units
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Chapter 4, Making Measurements
How to Read Data and Make Measurements

Howtodetermineif There are several methods for using the Test Set to determine if acall has been

acall isdropped

dropped. Any of the following situations may occur.

Connect state ends

If the Connect annunciator goes off, and the Test Set returns to the Active state,
the call has dropped or ended.

DTC isnot detected

If communication fails on the Reverse DTC, a message will appear at the top of
the screen: “No Reverse DTC is being detected, loss of Traffic Channel.” The Test
Set will return to Active state.

Analog connection ends

If communication fails on the AVC, a message will appear at the top of the screen:
“RF Power Loss indicates loss of Voice Channel.” The Test Set will return to
Active state. If theédi spl ay field is set to Megghe message “Analyzer is
underdriven. Increase signal level or gain.” is displayed.
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Chapter 4, Making Measurements
Adjacent Channel Power

Adjacent Channel Power

Adjacent Channel Power is measured in either Connect state or test mode. The
measurement procedure described below is for the Connect state. To measurein
the test mode, see “Test mode measurement procedure” on page 118

Adjacent Channel Power measures the power on six adjacent channels. These are
the three nearest channels both below and above the designated channel.

Adjacent Channel Power is measured on each adjacent channel relative to the

current channel.

Adjacent Channel Power measurement procedure

Make sure the Test Set isin Connect state. See “Registration” on page 93

Select Meas from the Dat a/ Meas field.

1
2.
3. A field appears below the Dat a/ Meas field. Select thisfield.
4

Select Adj

Ch Pwr from thelist of choices. The Adjacent Channel Power will be

displayed. This measurement can take severa seconds to complete.

CALL CONTROL.

Figure 35

Adjacent Channel Power Display

Disploy Adi Lo Add Hi dE
DotaosHeqs -32.3083 -32.5990
Ad Ch Pur
Alt Lo Alt Hi dB
O Active -33. 9466 -33. 7676
[ Reaizter
[ Faae AltZ Lo AltZ Hi
O Access -63.0711 -63.1350
B Connect
System Tyee| Traffic Chaon Assisnment | To Screen
Tyret OTC oTe
Band: 5td Cellular
Chant 623 625 CALL CHFG
Slott 1 CALL CFGZ
Order Pur Lult 4 ANLG MERS
DYCC: 1 SPEC ANL
AUTHEN
510 Yoot ACELP OIG HEAS
fore |
adjchpwr.tif
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Chapter 4, Making Measurements
Analog Parameters

Analog Parameters

Analog parameters are measured in either Connect state or test mode. The
measurement procedure described below isfor the Connect mode. To measurein
the test mode, select the ANLG MEAS screen.

You can measure parameters of a TIA/EIA-136 mobile on its Analog Voice
Channel (AVC). For measurements on this analog channel, use the following
procedure.

The Test Set must be active on an AVC. If your mobileis active on aDTC, you
must first either Originate, Page, or Handoff to an AV C.

1. MakesuretheTest Setisin Connect stateonan AV C. See“Registration” on page 93
2. Select Meas from the Dat a/ Meas field.
3. The analog measurements should be displayed.

CALL COMTROL

.,.' Th Frea Error Fii Deviation kHz
-0.027 0.051

O Active

g Ez:éster T8 Pouer I FF Frea

2 Access 005|9 597022

@ Connect

Yoice Channel Assianment To Screen
Trret AYD AYC CALL CHTL
Chant 575

Pur Lult 4
SAT: 5970

M3 Id
Phone Hun
00 4

0IG MEAS

Scrn27.tif

Figure 36 Analog M easur ements Display
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Chapter 4, Making Measurements
Average Power

Average Power
Aver age Power measures absolute transmitter power on adigital traffic channel
(DTC), and requires the use of the special average power detector that is only
available with Test Set Option 006 (50puW to 10W Power Measurement Range).
Average Power measurements are limited to this power range. Refer to “Power
Measurements” on page 18& more information.
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Chapter 4, Making Measurements
BER

Loopback BER can only be measured while the Test Set isin Active mode, and
the mobileisin itstest mode. This measurement is for raw BER, measured on a
traffic channel.

Each mobile manufacturer has their own method of enabling the test mode for
their phones. Those methods will not be discussed here.

BER Measurement Procedure

Make sure the Test Set isin Active mode.

Select DI G MEAS fromthe To Scr een menu.

Select theDi g Meas field to display alist of available tests.

Select BER from thelist.

Enter the number of bitsto be measured inthe BER Bi t s field. (Note: the number of
bits actually read will be calculated in whole frames.)

Put the mobile into its test mode.

Select Arm

8. After the actual number of bits has been transmitted and received, the BER should be

displayed.

If your tests require that you measure BER with a known inserted bit error rate,
use the procedure, “BER Measurement with Inserted Bit Errors” on page.116

agrwDNE

N o
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Chapter 4, Making Measurements
BER

BER Measurement with Inserted Bit Errors

1. Makesurethe Test Set isin Active mode.

2. Select CALL CNFGfromthe To Screen menu.

3. Assign agloba USER key to the % BIT ERROR field as follows:
a Sedectthe% Bl T ERRORfield.

b Pressthe SHIFT key, then k4 (ASSIGN) key.
¢ Pressthe SHIFT key again, then the k1 key.

4. Select DI G MEAS fromthe To Screen menu.

5. SelecttheDi g Meas field to display alist of available tests.

6. Select BERfromthelist.

7. SettheSi ngl e/ Cont field to Cont (continuous).

8. Enter the number of bitsto be measured inthe BER Bi t s field. (Note: the number of
bits actually read will be calculated in whole frames.)

9. SettheAnpl it ude field to -50 dBm.

10. Put the mobile in loopback mode.

11. After the actual number of bits has been transmitted and received, the BER should be
displayed. The BER should be 0% at —50 dBm.

12. Pressthe SHIFT key thenthekl key. Thel nserted DTC Bit Error Ratefield
should be displayed at the top of the screen.

13. Enter avalue between 0.00% and 20.00%inthel nserted DTC Bit Error Rate
field. The Loopback BER measurement should return the value that you entered in this
field. If this measurement is dlightly off, increase the number of BER bits to 50,000 or
more.

How the Test Set BER is measured in the DIGITAL MEASUREMENT screen.

m resraw BER When the Test Set isin Active state (the Active annunciator is on), the Test Set is

emulating a base station, but is not communicating with a mobile.

The mobile must be in loopback mode. That way, the Test Set receives the data
without the data being decoded by the mobile.

Selecting Dig Meas while in Active state signals the Test Set to bring up atraffic
channel. The data is then transmitted and received over that channel.

When you enter the BER Bits number, you are selecting the desired maximum
number of bits to be transmitted. The actual number of bits transmitted isa
multiple of 260 bits. The datais transmitted in a whole number of frames. One
frame has 260 bits. For example, if you select 10000 bits to be transmitted, the
actual number of bits transmitted is 10140 (10140 bits/ 260 bits per frame = 39
frames).
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Chapter 4, Making Measurements

BER
DIGITAL MEASUREMENTS
Dig Meos
Loorback BER EN
finalesLaont '
Eits Read: 10140
Ruplitude Traffic Chan To Screen
—E.4.|:| “
dBn Slot CALL CHTL
oyce
BER Bits Chtrl Chan
Trig Type OCCH DYCC
2% Frome
BER.tif
Figure 37 BER Display Indicating a M obile with a High BER for the Specified Amplitude
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Chapter 4, Making Measurements
Digital Measurement Screen Tests

Digital Measurement Screen Tests

DIGITAL
MEASUREMENT
SCREEN CAN ALSO
DISPLAY CONNECT
STATE
MEASUREMENTS

This screen allows you to test the DTC without requiring that the mobile and the
Test Set be in the Connect state. Thisis achieved by utilizing the Mobile Station
Test Interface as described in the TIA/EIA Interim specification |S-137.

Basically, you start with the Test Set in Active state, display the DIGITAL
MEASUREMENT screen, put your mobile into its 1S-137 test mode, and test as
usual.

Test mode measur ement procedure

Make sure the Test Set isin Active mode.

Select DI G MEAS fromthe To Screen.

Select the Meas field. Thisshowsthe To Scr een with alist of available tests.
Select your desired test from the To Screen.

Put the mobile into its test mode.

M ake measurements as described in the individual measurement procedures.

oSOuswWDNE

This screen is the only screen in which you can make test mode measurements as per
1S-137. However, it aso alows measurements that are made in Connect mode.

To use this screen whilein Connect state, select the DI G IVEAS screen. All of the
measurements will be available.

Note that you will not know if the call gets dropped while using this screen. You
must return to the CALL CONTROL screen to determine the status of the call.

Note that if you changethe Traf fi ¢ Channel nunber fieldinthe DIGITAL
MEASUREMENT screen, theRF Gen Frequency fieldinthe DUPLEX screen
changes corresponding to the new channel number. However, if you change the
RF Gen Frequency fieldinthe DUPLEX screen, the Traffic Channel number
does not change.
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Digital Measurement Screen Tests

DIGITAL MEASUREMENTS

Freauency Error Ev
-0. OI45 4.4400
TH Pouer Peak EVN
29.3629 2. 2750
Amplitude Traffic Chan To Screen
4B
Pur Gain OYLC
Buto /Hold
20 de
Cntrl Chun
Iri; Type DCCH ””CC
2% Frome 28

dig-meastif

Figure 38 DIGITAL MEASUREMENT Screen Display
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Chapter 4, Making Measurements

Droop

Droop

Droop is measured in either Connect state or test mode. The measurement
procedure described below isfor the Connect state. To measure in the test mode,
see “Test mode measurement procedure” on page 118

Droop measures the difference between the level of the first symbol and the level
of the last symbol captured by the analyzer.

Droop measurement procedure

1
2.
3.
4

Make sure the Test Set isin Connect state. See “Registration” on page 93
Select Meas from the Dat a/ Meas field.

Select one of the two measurement fields that can be modified.

Select Dr oop from the list of choices. The droop measurement will be displayed.

CALL COMTROL

Dizplay

Datasleas Freauency Errar Orain 0Ofs

— 0.0111 -35.6600

O Active
O Resister T Pouer [ W]

3 ecass 0.0672 -0.0014

B Connect

Systen Tyee| Traffic Chan Assignnent To Screen
r1 Chan

Tvpe! OTC OTc CALL CHTL
Bond: 5td Cellular
Chaont 1
Cellulan Slot: 1
Order Anplitude Puwr Luli 4
OvCe:

dBn
510 Yoor YSELP

Con-00dp.tif

Figure 39 Droop Display
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Figure 40

Chapter 4, Making Measurements
EVM

EVM ismeasured in either Connect state or test mode. The measurement
procedure described below isfor the Connect state. To measure in the test mode,
see “Test mode measurement procedure” on page 118

Error Vector Magnitude (EVM) measures the magnitude (rms) of the error vector

between the measured and the ideal signal. EVM 1 measures over one burst. EVM

10 is the first 10 symbols of 10 bursts, averaged. Peak EVM is the peak value
measured over the burst.

The procedure below describes the measurement for EVM 1. EVM 10 is listed
below EVM 1 in the list of choices.

EVM measurement procedure

Make sure the Test Set isin Connect state. See “Registration” on page 93
Select Meas from the Dat a/ Meas field.

EVM 1lisdisplayed as default. If EVM isnot displayed, continue with the next step.
A field appears below the Dat a/ Meas field. Select thisfield.

Select EVM 1 from the list of choices. The measurement will display.

grwDNE

CALL COMTROL

Display
Oaoto-fHegs

Freauency Error

eI
0.0074 6.4510

EWVH 1

E) Active

8 geqister Td Pawer [
O Resess 21.4620 175630

B Connect

Systen Type| Troffic Chan Aszianment To Screen
Cntrl Chan

Tvpet OTC OTc CALL CHTL
Bondd Std Cellular

049 Chant 1
Cellulor Slott o

Order Amplitude Fur Luli 4
ovees SPEC
dBn AUTHEH
510 Yocoi WSELP VEELP DIG MEAS

Cm-meas.tif

EVM Display
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Chapter 4, Making Measurements
Frequency Error

Frequency Error

Frequency error is measured in either Connect state or test mode. The
measurement procedure described below is for the Connect mode. To measurein
the test mode, see “Test mode measurement procedure” on page 118

TX frequency error measures the difference between the measured frequency and
the frequency that the Test Set is tuned to.

TX frequency error measur ement procedure

1. Makesurethe Test Set isin Connect state. See “Registration” on page 93
2. Select Meas from the Dat a/ Meas field.
3. Freqgerror is displayed.

CALL COMTROL
Display
Oaoto-fHegs

Freauency Error

eI
0.0074 6.4510

ENMOL

O Active

8 geqister T¥ Power Bl

Sin. 214620 175630
ahhect

Systen Type| Troffic Chan Aszianment To Screen
Cntrl Chan

Tvpet OTC OTc CALL CHTL
Bondd Std Cellular
Chant 1 1

§lat: | 1
Order Fur Luli 4 4 AMLG MERS
ovee: 1 SPEC ANL
AUTHEN
Yoo: VSELF 0IG HERS
fore |
Cm-mess.tif

Figure4l Frequency Error Display
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Magnitude Error

Magnitude Error

Magnitude error is measured in either Connect state or test mode. The
measurement procedure described below is for the Connect state. To measurein
the test mode, see “Test mode measurement procedure” on page 118

Magnitude error is the difference in amplitude at the detector point between the
measured value and the ideal value.

This is an indicator of the quality of the signals’ amplitude. For example, a high
magnitude error may indicate significant AM on the signal. This value is one of
the components of EVM.

Magnitude error measurement procedure

1. Make surethe Test Set isin Connect state. See “Registration” on page 93

2. Select Meas from the Dat a/ Meas field.

3. Select one of the two measurement fields that can be modified.

4. Select Mag Err from thelist of choices. The Magnitude error measurement will be

displayed.

CALL COMTROL

:;-' Freavency Error  E AN EEER
0.0087 3.2770
O Active
g gesister TH Fower [ W [ %
) fccess 0.0672 1.9970
B Connect
em Type| Traffic Chan Aszignment To Screen
ICC

Cntrl Chan | Tvpe: OTC O7c CALL CHTL
Band: Std Cellular
Dis<Analosg Chant 1 1

Cellular Sloti 1 1
Order Aiplitude Pur Luli 4 4
[ -50.0  JEEIER !

dBm
MG 1d 510 Voc: VSELP
Fhaone Hum I

1111111111 More

Con-phmatif

Figure 42 Magnitude Error Display
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Chapter 4, Making Measurements
MAHO

MAHO

This measurement is available only from the CALL CONTROL screenin
Connect state.

MAHO (Mobile Assisted HandOff) is actually a measurement, not a handoff. The
reported results are used by a base station to select the channel for the handoff.

The mobile performs the measurements, and then reports the results back to the
base station. The mobile measures the RSSI of neighboring channels, asinstructed
by the base station. It also measures and reports the RSSI and BER of the current
channel.

You can select the number of neighbor channels from the CALL CNFG screen.
You can also set up several parameters of the MAHO in the same screen.

Follow the procedure, “Setting up the MAHO measurement” on page .IP3%en
make the measurement using theasuring MAHQO” on page 126r
“Measuring MAHO BER with Inserted Bit Errors” on page J#écedure.
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Figure 43

Setting up the MAHO measurement

Chapter 4, Making Measurements

1. Select CALL CNFGfrom the CALL CONTROL'sTo Screen.
2. Set the number of neighbors (up to 6) with the field # Neighbors.

3. Nei ghbor

4. Set the channel number of each neighbor channel.

Enter the Channe
Number and Band
(cellular or PCS) fo
each neighbor.

ODCCH CALL COWFIGURE
SHE Contents

DCCH DVCE Country Code
128 210
ot Tol Recess Burst
Narrou — [MBlara/Rbbrey
Power Meter | OTC Burst
ors/Shorten
RF Path iz Sianal
Byrass/ Ll ZtdsHonStd
% BIT ERROR | Res Caonf
[ 0.00 WO
%
# Heiahbors
I
Heighbor List
Channel ERNHD

—— -

Cellular
Cellular
Cellular

Cellular
Cellular

§NS Type NS Size

Cyst Autao

Public Svs
Qn-0f 1
§ Svystems  S0C

[ 0 ]

To Screen

CALL CHTL

AUTHEN
0IG MEAS

More

MAHO Setup

Calenf_nbrstif

MAHO

Li st Channel fields appear below theé Nei ghbor s field.
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Chapter 4, Making Measurements

MAHO
Measuring MAHO
1. From CALL CONTROL screen, set up acall (Test Set must be in Connect mode).
2. Select Meas from the Dat a/ Meas field.
3. Select thefield that has appeared below Dat a/ Meas.
4, Select MAHOfrom the list of choices.
5. The RSSI and BER of the current channel are reported, as well as the RSSI of the
designated neighbor channels.
CALL CONTROL
Dizplay
Data/Heas RS5I-Curr Chan dEm Heiahbor List
il )_ _Sl Channel RSS1
= 16 {= -113 dBn
O Active 22 <= -113 dBn
g Resizter BER i 41 4= -113 dBn
Foae 43 4= =113 dBEn
[ Access ( OO] 77 {= =113 dBn
B Connect 234 <= =113 dEn
Svetenm Tvee| Traffic Chon Aszignment To Screen
OCCH
Cntrl Chan | Tyepe! DTC
2 Band: Std
Chant 1
Slot: 1
Pur Lwlt &
ovec: 1 SPEC ANL
dBn AUTHEMN
510 Yoc: YSELP OIG HEAS
Mare
scrn22.tif
Figure 44 MAHO Results
If your testsrequire that you measure MAHO BER with aknown inserted bit error
rate, use the procedure, “Measuring MAHO BER with Inserted Bit Errors” on
page 127
126
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MAHO

Measuring MAHO BER with Inserted Bit Errors

1. Selectthe CALL CONTROL screen.
2. SettheAnpl it ude field to -50 dBm.
3. Allow the mobile to camp on the DCCH.
4. Bringup acal onaDTC, either by paging or origination.
5. Select CALL CNFGfromtheTo Scr een menu.
6. Assignaglobal USER key to the % BIT ERROR field as follows:
a Selectthe% BI T ERRORfield.
b Pressthe SHIFT key, then k4 (ASSIGN) key.
¢ Pressthe SHIFT key again, then the k1 key.
7. Gotothe CALL CONTROL screen.
8. Select Meas from the Dat a/ Meas field.
9. Select thefield that appears below Dat a/ Meas.

10. Select MAHOfrom the list of choices.

11. After the actual number of bits has been transmitted and received, the BER should be
displayed. The MAHO BER should be <0.01.

12. Pressthe SHIFT key thenthekl key. Thel nserted DTC Bit Error Ratefield
should be displayed at the top of the screen.

13. Enter avalue between 0.00% and 20.00%inthel nserted DTC Bit Error Rate
field. The MAHO BER measurement results should change. For example, if you enter
2.35%, the MAHO BER should return 2.0 < 4.0. If you enter 0.10%, the result should
alternate between 0.01<0.1and 0.1 < 0.5.

Inzerted OTC Bit Error R AT
CALL COWTROL.

Oizplay
Dotosfeas RESI-Curr Chon dBn Heighbor List
MAHD _53 Channel RESI

Enter the number of
bit errorsto be
inserted.

) Active
2 Resister BER %

S 4.0 €8.0

B Connect

Watch hereto seethe
result of the inserted
bit errors.

Active System Type| Traffic Chan Assignment Ta Screen
13 OCCH
Cntrl Chun Tyret OTC CALL CHTL
Band! Std
Chan: 777
Cellula Glott |1 C
Order Aiplitude Pur Lul: 4 HHLh MEAS
| -50.0  JEESE SPEC ANL
dBn HUTHEH
MS Id 510 Yoct ACELP 0IG MEAS
MAHO-ERRORS: tif
Figure 45 Maho Measurement with Inserted Bit Errors
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Chapter 4, Making Measurements
Origin Offset

Origin Offset

Origin offset is measured in either Connect state or test mode. The measurement
procedure described below isfor the Connect state. To measure in the test mode,
see “Test mode measurement procedure” on page 118

Origin offset measures the magnitude of the RF carrier leakage relative to the
magnitude of the modulated carrier at the detection point.

Origin Offset measurement procedure

1. Makesurethe Test Set isin Connect state. See “Registration” on page 93

2. Select Meas from the Dat a/ Meas field.

3. Select one of the two measurement fields that can be modified.

4. Select Orgi n O s from thelist of choices. The Origin Offset measurement will be

displayed.

CALL COMTROL

Dizpla

CJ Active
CJ Resiszter
O Pasge

] Acress
B Connect

Freauency Error
0.0111

T4 Power

0.0672

Order

MS 1d
Phone Hui

1111111111

Systen Tvpe

Tyred OTC
Bondd Std
Chant 1
Slott o
Fur Luli 4
OvCes 1

Amplitude

Yoot WEELF

dBn
510
[ 231 |

Troffic Chan Aszianment

Nrain Ofs EN
-35.6600
EEH
-0.0014

Cellular

RUTHEN
016 HERS

Figure 46

Origin Offset Display

Con-00dp.tif
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Phase Error

Figure 47

Chapter 4, Making Measurements
Phase Error

Phase error is measured in either Connect state or test mode. The measurement
procedure described below isfor the Connect state. To measure in the test mode,
see “Test mode measurement procedure” on page 118

Phase error is the difference in phase at the detection point between the received

signal and an ideal signal.

Phase Error measurement procedure

1. Makesurethe Test Set isin Connect state. See “Registration” on page 93

Select Meas from the Dat a/ Meas field.

2.
3. Select one of the two measurement fields that can be modified.
4. Select Phase Err fromthelist of choices. The Phase Error measurement will be

displayed.
CALL COMTROL
Dizplay
DotoHeas Freauency Error Phaze Err
EVM 1
0.0087 3.2770
) Active
O Reaister TX Fower W ER
) Pasze
) Access 00672 l 9970
B Connect
Systen Tyepe| Traffic Chon Rssisnment To Screen
OCCH
Cntrl Chan | Tyeed OTC 07c CALL CHTL
Band! Std Cellular
Chani 1 1
Slott 1 |
Order Fur Luli 4 4
OYyoCe 1 )
510 Yoot YSELP

Phase Error Display

Con-phmatif
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Chapter 4, Making Measurements

Power Measurements

Power M easurements

Transmitter power is measured when the Test Set isin the Connect state (the

Connect annunciator is “lit” on the CALL CONTROL screen), or when the when

the mobile is in its Test mode. Test Mode power measurements cannot be made on
the CALL CONTROL screen, but can be made on the DIGITAL
MEASUREMENTS, ANALOG MEAS, DUPLEX TEST, and RF ANALYZER
screens.

The mobile’s transmitted RF power can be measured and displayed several
ways.The power measurement type and method you use depends on several
factors, including:

The presence of a PCS Interface in your Test System.

The presence of Option 006 in your Test Set.

The level of the signal you are measuring.

The availability of a “reference” signal: an RF carrier at a known signal level, and at the
same frequency of the signal to be measured.

The type of voice or traffic channel you are measuring: DTC or AVC
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Power
M easur ements
Descriptions

Table 3

Chapter 4, Making Measurements
Power Measurements

The following descriptions explain the types of power measurements that are
available and when to use each of them. Table 3 indicates which power
measurements are available on which screens for the different hardware
configurations.

Test Set Screens from which Average Power and TX Power of the DTC and AVC can
be M easured

Power M easurement
Type

With HP 83236B Without HP 83236B

DTC AVC DTC AVC
Screens. Screens. Screens: 1 Screens:
Call Control + Call Control
« Call Control * RF Analyzer
TX Power (Avg) and Analog Meas |+ Analog Meas . |
Aver age Power Duplex Test . Duplex Test Duplex Test
(Watts) up exI es up exI es «  Analog Meas
Absolute RF Analyzer *  RF Analyzer « Call Control
» Digital
Measurements
Screens:
TX Power
(Watts) * Analog Meas
Absolute * RF Analyzer
¢ Duplex Test
Screens: Screens: Screens: Screens:
TX Power o o .
(dB) Digital + Digital * Call Control + Digital
Relative Measurements Measurements | ¢ Digital Measurements
Measurements

1. Average power measurements on a DTC require Test Set Option 006 if a PCS Interface is not used.

TX Power [dB]

Thisis arelative measurement; measured in dB (not dBm or W). Thisisthe only
DTC power measurement available if your Test Set is not equipped with Option
006 and you are not using a PCS Interface. Thisis one of the measurements
displayed when EVM1 or EVM10 is measured on the CALL CONTROL or
DIGITAL MEASUREMENTS screens.
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Chapter 4, Making Measurements
Power Measurements

CALIBRATING THE  Two calibration routines must be run when the Cellular Adapter isfirst connected to the

RELATIVE Test Set and any time the Cellular Adapter is serviced and re-attached. One of these rou-

TX POWER tines specifically calibratestherelative TX Power measurement, and must be run to ensure

MEASUREMENT measurement accuracy. See “I/Q Modulator and Relative TX Power Calibration” on
page 287

The main benefit of using this measurement is its ability to measure very low level
signals; typically <-80 dBm (10 pico Watts). Also, unlike the Average Power
measurement, relative TX Power measurement can be measured through the ANT
IN port to measure signals below 50mW (do not exceed 200mW on the ANT IN
port). The Input Port is selected on the RF ANALYZER screen.

Power is measured directly by the Cellular Adapter’s Digital Signal Processing
(DSP) circuitry. Because it is a relative power measurement, the user must first
provide a reference signal at a known level to establish a power measurement
reference point before testing the mobile. Subsequent measurements indicate the
power level relative to the reference signal’s power. For example; if you used a
0dBm signal for the reference, a signal level from the mobH&80dBm will be
displayed as a TX Power e80dB.

Setting a A measurement reference is typically established, and TX Power is measured,
M easur ement using the following steps.
Reference 1. Connect areference TDMA signal to the Test System; preferably at alevel of 0 dBm.

2. Gotothe DIGITAL MEASUREMENTS screen and enter the channel number for the
reference signal inthe Tr af fi ¢ Chan field. Refer to Figure 48 on page 133

3. Position the cursor immediately in front of the dB units for the TX Power
measurement.

4. Press SHIFT, REF SET, ENTER on the Test Set. The value should change to

0.000000 dB for an instant, and then indicate a changing level of <0.1dB.

Remove the reference signal and connect the mobile.l

6. Set the mobile to transmit by either establishing acall using the CALL CONTROL
screen or by putting the mobilein its test mode.

7. Read the mobile’s TX Power.

o
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Power Measurements

DIGITAL MERSUREMENWTS

Step 3 -With a signal

DTG M
Freauency Error  [AEA - of a known
Step 2 - Enter the -0.01 96/_\1 amplitude and
Channel number Ofthe I8 Pover |_{E TYVRAT frequency app“ed
TDMA reference signal. 09] 4533 3 2750 position the cursor
in front of thedB
Anplitude Traffic Chan To Screen units.
dB [CALL CHTL] .
. " | st — Note: In this case,
Fur Gain the 0dBm signal we
ovee ANLE HEAS are using as a
! SPEC ANL S
reference indicated a
Tris Tyee level of 0.91 dB.
2% Frame
txpower_db_digmeasi.tif
Step 4 - Press SHIFT, REF SET, ENTER
to set the present signal level to be the PE— OIGITAL MERSUREMENTS
measurement reference level. All Freauency Error EVH

subsequent power measurements are
relative to the indicated value.

Notice that the Test Set now indicates V
the displayed measurement is referenc ,

Anplitude Traffic Chan To Screen
to some other level.
dEn CALL CHTL
Slot

The 0.004dB reading in this example
indicates that the reference signal’s level
has changed very slightly since the
reference level was first set.

Figure 48

-0. 0204

-0. 004326

Ref

Peok EVH

=
1 670
27640

Pur Gain

]j ytaos Hold
46 dB

Trig Type

2y Frame

CALL CNFG
CALL CFG2
ANLG MERS

SFEC ANL
AUTHEN
DIG MEAS

txpower_db_ref.tif

Setting a Relative TX Power measurement reference.
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Chapter 4, Making Measurements
Power Measurements

Average Power [W]

Average Power is measured using a special detector in Test Sets with Option 006.
This detector provides a measurement range of 50mwW to 10W. Thisisthe only
way to measure absolute power on aDTC if you are not using a PCS Interface. If
you are using a PCS Interface, this measurement is disabled. The RF IN/OUT port
of the Test Set must be used for this measurement.

Average Power is the average envelope power over a burst. Because the

transmitter is only transmitting during two of the six timeslotsin a TDMA frame

(slots 1 and 4 in Figure 49), the power measurement must be synchronized to the
transmitted bursts. If it was not synchronized, the measurement would include the
transmitter’s off time during the four “dead” timeslots, greatly reducing the
accuracy of the measurement. This is the only way to measure the absolute (rms)
power of a TDMA signal without using a PCS Interface. This measurement is not
used if the HP 83236B PCS Interface is used.

Once a burst is detected, the cellular adapter starts measuring power when the
sixth symbol is received. The measurement continues for at least 140 consecutive
symbols; never to measure beyond the 162nd symbol in that burst (when the next
timeslot is encountered). The result is a true average of the 140 (or more) received
symbols. (This measurement is defined in TIA/EIA standard 1S-137 as Digital RF
Power Output.)

/ m Symbol 162

Power § < N | ™ < T} © — o~
B B 3 3 B B ° B Power is measured
D D D D 1)) D [7p) D during thistime.
Slotlor4 Slot2or 5
1 Complete Frame Next Frame
Time (TDMA Timeslots)

Figure 49 M easuring Aver age Power
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Power Measurements

Zeroing the Before establishing acall, zero the average power meter by selecting the Power
Aver age Power Met er - Zer o field on the DCCH CALL CONFIGURE screen. (See“Zeroing the
M eter Average Power Meter” on page)3®nce zeroed, measurement accuracy is

typically +5% or 0.2dB.

Understandingthe Max Abs is a measure of the power into the analog to digital converter (ADC) at
Max Abs the input of the Cellular Adapter. It is displayed as an aid to troubleshoot
M easur ement measurement problems. If this level drops bel@@dB, or goes aboveldB, the

level into the ADC is too low or too high and will cause inaccurate measurements.

Max Abs is affected by the transmitter’s power into the Test Set and IPythe

Gai n setting. If you seleddwr Gai n - Aut o, thenMax Abs will automatically
remain within the proper limits if the transmitted level is high enough (but not too
high). Aut o is the recommended setting. If you sefat Gai n - Hol d, then

you must adjust the gain by selecting a setting fronCitloé ces menu.Max Abs

must remain betweerll and-20 dB.

=

Measuring Aver age Access the CALL CONTROL screen.
Power on an Active Establish a call between the mobile and the Test System on adigital traffic channel.
Traffic Channel When established, the Connect indicator on the CALL CONTROL screen is “lit”
and thelraf fi ¢ Chan Assi gnment - Type: indicates DTC. See
“Registration” on page 93
3. Select Meas from the Dat a/ Meas field.
4. Select Avg Pwr from the Choi ces menu.
5. The average power is displayed.

N

CALL COWMTEROL
Averase Power IEII ‘Hox AEBS

Dizplay
Data-Hegs

S 55 6473 -6.40670

; : : Indicates the
= Act
g Egzizfer Fur Gain type of traffic
=) Access Z4 b channel being
B Connect

received

Svstem Type| Traffic an Assignment To Screen

Chtrl Chan Trre: OTE CALL CHTL]
325 Barnd: Std
Chan: &Z3
Slaot: 1
Pur Luwl: 4
pDYCoCc: 1

Yoct ACELF

Avg-pwr.tif

Figure 50 Average Power Measured on the CALL CONTROL Screen
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Chapter 4, Making Measurements
Power Measurements

Measuring Aver age
Power with the
Mobilein Test
Mode

DIGITAL MERSUREMENTS

SeIeCt . r' Average Pouwer X tox RES
Avg Power 313.050 -4.75532

Ainplitude Traffic Chan To Screen
|2 ]

dBn Slat CALL CHTL
1]

Fur Gain DYCC CHFG)

Leaveth's%t _> Auto/Hold -—
18 dB
Cntrl Chan
ie DCCHCC
avg_pwr_std.tif
Figure51 Average Power Measured on the DIGITAL MEASUREMENTS Screen with PCS
Interface Disabled
ODIGITAL MEASUREMENTS
Oia M
Select HH F'r' TH Power [Aua) | W]
Avg Power. 0334
Hmplue Traffic Chan To Screen
=6d.0 “
dBin | Slat
1
Tx Pur Det [ CALL CHFG
CALL CFG2
EHLE HEHS
CntrChun
Tria Tvre D
2% Frome
AVG_PWR if
Figure 52 Average Power Measured on the DIGITAL MEASUREMENTS Screen with PCS

Interface Enabled
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Power Measurements

TX Power (Avg) [W]

Thisisan rms power measurement. It isonly available when an HP 83236B PCS Interface
isused. This measurement issimilar to the Aver age Power measurement. In fact, the
Average Power measurement is disabled if the PCS Interface is used because theinterface
can measure power for both Cellular and PCS signals. Accuracy istypically £5% or 0.2
dB.

TX Power [W]

Thisisthe absolute (rms) power on an AV C. It isused when a PCS Interface is not
attached. The detected signal is converted to an envel ope signal voltage (power) andis
digitized. The resulting power level is calculated using the following formula:

peak power — 2.95 dB = rms power

The RF IN/OUT port of the Test Set must be used for this measurement.
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Chapter 4, Making Measurements
Sync Location

Sync L ocation

Sync location is measured in either Connect state or test mode. The measurement
procedure described below isfor the Connect state. To measure in the test mode,

see “Test mode measurement procedure” on page 118

Sync location measures the time in number of bit periods from the trigger to the

beginning of the first sync word detected.

Sync location measurement procedure

Make sure the Test Set isin Connect state. See “Registration” on page 93
Select Meas from the Dat a/ Meas field.

1
2.
3. Select one of the two measurement fields that can be modified.
4

Select Sync Loc from thelist of choices. The Sync location measurement will be

displayed.

CALL COWTROL

Dizplay
OotaosMeas

EYM 1

O Active
) Register
) Fase

[ Access
B Connect

Freauency Error

0.0097

0.0670

22.6801

nx Abs 45 |
-8.75722

Order

HS Td
Phaone Mum

1111111111

Systen Tvpe
ODCCH

Chtrl Chan | Tyee! OTC
Band: Std
Chant 1
5loti 1
Pur Lwl: 4
DYCC: 1

C
Riplitude

dBn

10 Yort VSELP

Traffic Chan Azsignment

To Scree

ANLG MEA

SPEC AML
AUTHEN
OIG MEAS

Mare

f

CALL CHTL

Figure 53

Sync Location Display

Sync-loc.tif
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Chapter 4, Making Measurements
TX Power

Three types of Transmitter Power measurements are avail able:

e TX Power [W -tomeasure the absolute power of an Analog Voice Channel (AVC).

« TX Power [ dB] - To measure the relative power of a Digital Traffic Channel (DTC).
This provides a way to measure transmitter power on a DTC when your Test Set does
not have Option 006 (%®V to 10W Average Power Measurements) or a PCS Interface.

e TX Power (Avg) [W - To measure the absolute power of a DTC or AVC using
the PCS Interface.

See “Power Measurements” on page 1f80 information on making power
measurements.
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Chapter 4, Making Measurements

TX Power

Measuring

Absolute T X Power

onan AVC

Read
Absolute

TX Power

Figure54

To measure absolute TX Power when amobile isin the Connect state, use the

mobileisin the Test mode, select ANLG MEAS (fromthe To Screen i
display the ANALOG MEAS screen.

TX Power measurement procedure

following measurement procedure. To measure absolute TX Power when the

st) to

1. Establish acall between the mobile and the Test System on an anal og voice channel.
When established, the Connect indicator on the CALL CONTROL screenis ‘lit’ and
theTr af fi ¢ Chan Assi gnrment -Type: indicates AVC. SetRegistration” on

page 93
2. Select Meas from the Dat a/ Meas field.

3. Absolute TX Power is displayed, along with other relevant analog measurements.

CALL CONTROL

Dizrplay

Dotao-Heas Th Frea Error kHz FM Dewiatian

\" 0.071 0. 060
— Active
) Resister Th‘Pouwer AF Frea

o Eee 0.0735 . 97028

To Screen

Access
Svstem Trre|VWolce Channel FAssianment
HVE RYC

Bl Cornect
Cntrl Chan Tree!
] Chant

CHLL CHTL

Arelitude Fur Lul: 4 CALL CHFG
AHLG MERS
dBu| SAT: 5970 SPEC AML

OIG MERS

310

Phone Hum
L111111111 More

\ Confirms
AVC

To go to the Abstxpwrtif
ANALOG MEAS
screen.

Measuring TX Power on an Analog Voice Channel (AVC)
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TX Power

Measuring Relative Thefollowing measurement procedureisfor mobilesin the Connect state. Use the

TX Power on a DIGITAL MEASUREMNTS screen to make measurements with the mobile
DTC transmitting in the test mode (see “Test mode measurement procedure” on page
118).

1. Accessthe CALL CONTROL screen.

2. Establish acall between the mobile and the Test System on adigital traffic channel.
When established, the Connect indicator on the CALL CONTROL screen is ‘lit’ and
theTr af fi ¢ Chan Assi gnment - Type: indicates DTC. SedRegistration” on
page 93

3. Select MEAS from the Dat a/ Meas field.
4. Select EVM 1 from the Choi ces menu.
5. Relative TX Power is displayed, along with relevant digital modulation measurements.
CALL COHTROL
Disrlay
Rge?d Doto-[leas Freausncy Errar kHz EVHM
ative EW¥Nm 1
TX Power || _ 0.0136
) Active
% Eesister T¥ Pouwer ‘eok EWH Bl
Fose
[ RAccess - I O l ?89 220260 Confirms
B Connect DTC
System Tyre| Traffic ﬁn Rzsiannment To Screen
OCCH
Chtrl Chan Trre: DOTC
Chant 1
JAnnlaos Slots 1
Anrlitude Pur Lul: 4 CALL CHFG
OvCc: 1 AHLG HMERS
Chne PL O dBwn SPEC AML
S0 OIG MERS%
Mg Id
Fhone Hum 4
RITEIT e ﬁogototheDlGlTM s
MEASUREM ENTy Relbxpwr.if
SCreen.
Figure55 Measuring TX Power on a Digital Traffic Channel (DTC)
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Chapter 4, Making Measurements
TX Power

Measuring Average To measure average TX Power when a mobile isin the Connect state and a PCS

Power on an AVC
or DTC with the
PCSInterface

Interface is configured and enabled, use the following measurement procedure.

Average TX Power with PCS Interface measurement procedure

1. Set up the PCS Interface as directed in the sections under “About the Cellular
Adapter” on page 32

2. Establish acall between the mobile and the Test System on adigital traffic channel
(DTC) (or an analog voice channel (AVC) if you prefer). When established, the
Connect indicator on the CALL CONTROL screen is ‘lit’ and theaf f i ¢ Chan
Assi gnnent - Type: indicates DTC (or AVC). SedRegistration” on page 93

3. Select Meas from the Dat a/ Meas field.

4. Average TX Power is displayed, along with other relevant anal og measurements.

CALL CONTROL

Dizplay
Dotaoslleqs
EYM 1

O Rt A

Freauency Error

-0.0213

GO
3.7540

g Resister T4 Fower (Ava) [ W] Bl
Foge
[ Access 00728 97020
B Connect -
/ Confirms
Svstem Tyee| Traoffic EHM‘L To Screeny DTC
0CCH |
tntrl Chan | Tyee: OTC OTC
' Bandi 5td Cellular
Chant 777 77
Slot: | C
Order Pur Lul: 4 : ANLG MERS
OvCC: | SPEC AHL
RUTHEN
510 Yoc: RCELP ODIG MEAS
[ 231 ]
To go to the PCS_POWER fif
ANALOG MEAS
screen.
Figure 56 Measuring TX Power on a Digital Traffic Channel (DTC) with a PCS Interface
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WER (DTC or DCCH)

WER (DTC or DCCH)

DTC WER and DCCH WER can only be measured while the Test Setisin Active
mode, and the mobileisinitstest mode. The DTC WER measurement is for raw
word error rate, measured on atraffic channel. DCCH WER measures word error
rate on the control channel.

Each mobile manufacturer has their own method of enabling the test mode for
their phones. Those methods will not be discussed here.

DTC WER M easurement Procedure

Make sure the Test Set isin Active mode.
Select DI G MEAS fromthe To Scr een menu.
Set Anpl i t ude to -50 dBm.
Select theDi g Meas field to display alist of available tests.
Select DTC WER from thelist.
Enter the number of word to be measured in the WER Wor ds field.
Put the mobile into loopback mode.
Select the VER Ty pe field and choose Speech, FACCH, or SACCH data.
Select Arm
0. After the actual number of words has been transmitted and received, the BER should
be displayed. the measurements should al read 0.000% at —50 dBm.
11. Gradually reduce the signal’'s amplitude. You should notice and increase in WER.
12. Raise the signal level back +60 dBm.
13. Go to the DCCH CALL CONFIGURE screen and enter a number igotBé T
ERROR field. This will insert bit errors onto the DTC. Note the response in the WER
measurement results.

BOoOoNOUOA~WDNE
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Chapter 4, Making Measurements
WER (DTC or DCCH)

How the Test Set WER is measured in the DIGITAL MEASUREMENT screen.

measuresWER _ , . . . ,
s When the Test Set isin Active state (the Active annunciator is on), the Test Set is

emulating a base station, but is not communicating with a mobile.

Sdlecting Dig Meas whilein Active state signals the Test Set to bring up atraffic
channel. The datais then transmitted and received over that channel.

The mobile must be in loopback mode. For WER, the mobile demodulates the
data, convolutionally decodes it, corrects errors, and then re-transmits the data.
(Thisis different from loopback BER, where the mobile demodulates the data
then immediately retransmits it without performing any error correction.)

A word in TDMA is anything that has a CRC calculated on it, such as a speech
block, a FACCH, or a SACCH message. Speech and FACCH words are both
interleaved over two timeslots. SACCH words are spread over 12 timeslots. The
Test Set assembles blocks of data and computes the CRC which is sent to the
mobile. The mobile loops the data back to the Test Set after convolutional
decoding and error correction. The Test Set checksto seeif the received CRC
matches the CRC that was sent. If the CRCs do not match, the whole word is
considered an error.

DCCH WER is measured differently than DTC WER. For DCCH WER, the
mobile reads the DCCH bursts, including the CRC and the shared channel
feedback (SCF) in the DCCH data stream. Then, instead of looping back all the
DCCH data, the mobile sends back the CRC and SCF to the Test Set. The Test Set
checksto see if the CRC and SCF match what was sent.
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WER (DTC or DCCH)

ODIGITAL MERSUREMENTS
Loorback WER B

Oig Meas

Svnc timed out.

Anplitude Traffic Chan To Screen

s0 BN 2

dBmn | 5lot CHLL CHTL
DYCE
WER Type
WER Hords Cntrl Chan
.
Tria Tree OCCH DYCC
12§

DTC_WERif
Figure57 DTC WER Display

OIGITAL MERSUREMEHTS
Loopback WER El

Oig Meas
OCCH WER
Arm

Dizari

Srnc timed out.

Ainplitude Traffic Chan To Screen
EEDAE |
dBm | Slat CALL CHTL
OVCE
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WER (DTC or DCCH)
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Programming the Cellular Adapter

This chapter describes specia features of the Cellular Adapter that are only
available through programming.
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Programming the Cellular Adapter

Programming the Cellular Adapter

Programmingin
the Call Processing
Subsystem

This Céllular Adapter cannot be used without a Test Set. Programming the Test
Set is described in the HP 8920B Test Set's Programmer’s Guidiee the Test
Set’s programming information, along with information here ardhapter 6,
“HP-1B Syntax Diagrams,” on page 16® program the functions you need for
DAMPS and DCCH.

In order to program many of the analog measurements, you will need to refer to
theHP 8920B Test Set's Programmer’s Guide

Any time you access the Call Control screen and its supported screens you are
operating in the Call Processing Subsystem. Remote operation in this subsystem
reguires certain programming structures to help eliminate operating errors.

For example, it is very important to use the subsystem'’s status registers to monitor
the call status annunciators to control program flow. Failure to use correct
programming procedures could result in instrument lockup.

Therefore, it is important that you read and understand the informationhtiPthe
8920B Test Set’s Programmer’s Guelitled “Programming the Call Processing
Subsystem”.

148

S:\HP83206 A\USRGUIDE\MANUAL\prog.fm



Chapter 5, Programming the Cellular Adapter
Program Example

o
=
o
(@]
=
Q
3
3
>
(=]
—
>
®
0O
o
S
Q
=

Program Example

This section contains a program example using many of the most frequently
needed commands. Excerpts from this program have been used to make more
topic-specific program examples as used in Chapter 3, “Processing Calls,” on
page 61

HP BASIC Program Example

100 ! re-save dcch_exanpl e

101 ! This program shows how to perform some of the basic
102 ! tasks of call processing for DCCH

103 ! Systemtype is DCCH

104 COM Testsys

105 CLEAR SCREEN

106 Testsys=714

107 ! Reset the Test System

108 OUTPUT Testsys;™*RST;*OPC?”

109 ENTER Testsys;Done

110 ! Display the Call Processing Screens and select system
111 !type DCCH

112 OUTPUT Testsys;”DISP ACNT” IDisplays analog call screen
113 OUTPUT Testsys;"CPR:CSYS ‘DCCH™ ISystem type DCCH
114 ! Make sure Test System is now in Active state

115 REPEAT

116 WAIT 3!Give Test System time to service other processes
117 OUTPUT Testsys;"STAT:CALLP:COND?”

118 ENTER Testsys;Active_status

119 UNTIL Active_status=1

120 PRINT “Test System is now emulating a DCCH base station.”
121 PRINT “Active annunciator should be lit.”

122 ! Change control channel number to 333

123 OUTPUT Testsys;"CPR:DCCH:CCH 333"

124 | Make sure Test System is again in Active state

125 REPEAT

126 WAIT 2 !Give Test System time to service other processes
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127 OUTPUT Testsys;"STAT:CALLP:COND?”

128 ENTER Testsys;Active_status

129 UNTIL Active_status=1

130 PRINT “Test System is now emulating a DCCH base station, channel 333.”
131 PRINT “Active annunciator should be lit.”

132 ! Zero power meter

133 PRINT “Disconnect cables from RF In/Out port.”

134 INPUT “Press ENTER when phone is disconnected.”, A$

135 OUTPUT Testsys;"CPR:DCCH:ZPOW?" !zero the power meter

136 PRINT “Re-connect phone now.”

137 PRINT “Turn on phone now.”

138 INPUT “Press ENTER when phone has camped on a control channel.”, A$
139 ! Register phone. Check success by monitoring Register annunciator
140 ! turning off.

141 OUTPUT Testsys;"STAT:CALLP:PTR 0” !Don’t latch positive transitions
142 OUTPUT Testsys;"STAT:CALLP:NTR 2" ILatch the Register annunciator
143 ! turning off.

144 OUTPUT Testsys;"*CLS" !Clear Status Event Registers

145 OUTPUT Testsys;"CPR:DCCH:REGister” IThe Register command

146 REPEAT

147 OUTPUT Testsys;”*ESR?;:STAT:CALLP:EVENT?” ICheck for errors or
148 ! Registration success

149 ENTER Testsys;Esr,Register

150 WAIT 2 !Give Test System time to service other processes

151 UNTIL Register OR Esr

152 IF Esr THEN

153 PRINT “Error with Registration”

154 STOP

155 ELSE !Registration should have completed

156 OUTPUT Testsys;"CPR:PNUM?” |Get the phone number of the mobile
157 ENTER Testsys;Phone_num

158 PRINT “Registration was successful!”

159 PRINT “Phone number is “;Phone_num

160 END IF

161 ! End Registration

162 ! Page Mobile

163 PRINT “When the phone rings, press SEND”

150
S:\HP83206 A\USRGUIDE\MANUAL\prog.fm



164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
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Program Example

OUTPUT Testsys;"STAT:CALLP:PTR 32" ILatch Connect annunciator
! positive transition.
OUTPUT Testsys;"STAT:CALLP:NTR 0” IDon’t latch negative transitions
OUTPUT Testsys;"*CLS" IClears all Event Status Registers
OUTPUT Testsys;"CPR:DCCH:PAGE” 'The Page command
REPEAT !Wait for the Test System and the mobile to connect
OUTPUT Testsys;"”*ESR?;:STAT:CALLP:EVENT?”
ENTER Testsys;Esr,Connect
WAIT 2 IGive Testsys time to service other processes
UNTIL Connect OR Esr !Until mobile connects or an error occurs
IF Esr THEN
PRINT “Error with Page”
STOP
END IF
PRINT “Page was successful”
I End Page
! Since we used the DCCH default settings, we know that we are
1'on a DTC. Now we will query for some of the present parameters.
OUTPUT Testsys;"CPR:DCCH:CONN:TYPE?” IQueries for channel type
ENTER Testsys;Chan_type$ ! read the channel type (will be DTC)
PRINT “The channel type is “;Chan_type$
OUTPUT Testsys;"CPR:DCCH:CONN:SLOT?” IQueries for slot number
ENTER Testsys;Slot_num$ ! read the slot number
PRINT “The slot number is “;Slot_num$
OUTPUT Testsys;”"CPR:DCCH:CONN:POW?” !Queries for power level
ENTER Testsys;Pow_level$ ! read the power level
PRINT “The power level is “;Pow_level$
OUTPUT Testsys;"CPR:DCCH:CONN:DVCC?” !Queries for DVCC value
ENTER Testsys;DVCC_val$ ! read the DVCC value
PRINT “The DVCC is “;DVCC_val$
I End DTC parameter query
I Change DTC Power Level (send an order)
OUTPUT Testsys;"CPR:DCCH:DTCH:DMAC?” IQueries for power level
ENTER Testsys;DMAC_Ivl ! read the power level
PRINT “The power level is “;DMAC_|IvI
OUTPUT Testsys;"CPR:DCCH:DTCH:ORD ‘CHNG PL 8" IChange to level 8

WAIT 2 !Give Testsys time to service other processes
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201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232

OUTPUT Testsys;"CPR:DCCH:DTCH:DMAC?” IConfirm new power level
ENTER Testsys;DMAC_Ivl ! read the power level

PRINT “The new power level is “;DMAC_|Ivl

I End DTC power level change

I Make measurements on the DTC

OUTPUT Testsys;"CPR:DCCH:DMODE ‘MEAS’ IChange to Measure mode
WAIT 2 !Give Testsys time to service other processes

OUTPUT Testsys;"MEAS:DCCH:EVMM:FERR?” IMeasure frequency error
ENTER Testsys;Freq_err ! read the frequency error

PRINT “The frequency error is “;Freq_err

OUTPUT Testsys;"MEAS:DCCH:EVMM: TPOW?” IMeasure TX power
ENTER Testsys;TX_power ! read the TX power

PRINT “The TX power is “;TX_power

OUTPUT Testsys;"MEAS:DCCH:EVMM:DROop?” IMeasure droop
ENTER Testsys;droop ! read droop

PRINT “The droop is “;droop

I Change the measurement type to Average Power

OUTPUT Testsys;"CPR:DCCH:MTYPe ‘AVG POWER" Measurement type
OUTPUT Testsys;"MEAS:DCCH:APOW?” | Measure Average Power
WAIT 2 IGive Testsys time to service other processes

ENTER Testsys;Avg_power ! read Average Power

PRINT “The Average Power is “;Avg_power

! End Average Power measurement

I End measurements on the DTC

I Set up AVC parameters in preparation for a handoff

OUTPUT Testsys;"CPR:DCCH:VTYPE ‘AVC™ !Set channel type to AVC
OUTPUT Testsys;”"CPR:DCCH:AVCH:VCH 995" ISet voice channel to 995
OUTPUT Testsys;"CPR:DCCH:AVCH:VMAC 4" ISet power level to 4
OUTPUT Testsys;"CPR:DCCH:AVCH:SAT ‘6030Hz™ ISet the SAT

I Handoff to the AVC

OUTPUT Testsys;"STAT:CALLP:PTR 32" ILatch Connect annunciator

I positive transition

233 OUTPUT Testsys;"STAT:CALLP:NTR 0” /don’t latch negative transitions

234
235

OUTPUT Testsys;"*CLS" IClear Event Status Registers
OUTPUT Testsys;"CPR:DCCH:HAND” IHandoff command

236 REPEAT !Wait until handoff has occurred and Test System is again in

237

I Connect state.
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238 OUTPUT Testsys;"*ESR?;:STAT:CALLP:EVENT?” ICheck for Connect/
error

239 ENTER Testsys;Esr,Connect

240 WAIT 5! Give Testsys time to service other processes
241 UNTIL Connect or Esr !'Until mobile has reconnected or an error
242 IF Esr THEN

243 PRINT “Error with Handoff”

244 STOP

245 END IF

246 PRINT “Handoff was successful.”

247 ! Release call

248 PRINT “Releasing call...”

249 OUTPUT Testsys;"CPR:DCCH:REL” IRelease command
250 ! Make sure Test System is again in Active state

251 REPEAT

252 WAIT 2

253 OUTPUT Testsys;"STAT:CALLP:COND?”

254 ENTER Testsys;Active_status

255 UNTIL Active_status=1

256 PRINT “Call has been released.”

257 PRINT “Active annunciator should be lit.”

258 PRINT “Program has finished.”

259 END
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Displaying the DCCH screens

Table 4 lists the command mnemonics for displaying the screens availablein the
Cellular Adapter. For other screens, refer to the HP 8920 series Programmer’s
Guide.

Note that to display the DCCH CALL CONTROL screen, you must display the
CALL CONTROL screen (ACNT) and change system type to DCCH.

Table 4 DCCH Call Processing screen mnemonics
Screen Mnemonic
Call Control ACNT
Call Configure DCON

Analog Measurement CME

Digital Measurement DME

Spectrum Analyzer SAN

Sample syntax to display each DCCH Call Processing screen

! Display the Call Control screen
OUTPUT 714,"DISP ACNT”

I Change the system type to DCCH
OUTPUT 714,"CPR:CSYS ‘DCCH™

I Display the Call Configure screen
OUTPUT 714,"DISP DCON”

! Display the Analog Measurement screen
OUTPUT 714,"DISP CME”

! Display the Digital Measurement screen
OUTPUT 714,"DISP DME”

! Display the Spectrum Analyzer screen
OUTPUT 714,"DISP SAN”
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Status Registersfor DCCH Call Processing

The status registers which can be queried for DCCH are the same as for AMPS.
Refer to the HP 8920 Test Set's Programmer’s Gufde more information.

The Status Register Group for Call Processing consists of four 16-bit registers:
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The Condition Register indicates the status of specific Test System conditions, such as
whether it has successfully connected to the mobilble 5 lists the conditions and
values associated with the Call Control annunciators.‘@eample program for the
Condition Register” on page 166

Transition Filters are used to specify when changes to the Condition Register get passed
to the Event Register (always, never, or by a high-to-low or low-to-high transition).

The Event Register indicates what events have occurred since it was last cleared,; it is a
read-only register to track events.
The Enable Register specifies what conditions in the Event register are allowed to be
passed to the Status Byte.

Thereisalso a Summary Message for this Status Register Group.

splay

splay

splay

splay

Table5 Partial Description of Condition Register Bit assignments (Bits 0-5 only)
Bit Binary -
Number Weighting Condition Comment

5 32 Connect state bit state mirrors the condition of the annunciator on the d
(1=0ON, 0=0FF)

4 16 Access state bit state mirrors the condition of the annunciator on the d
(1=0ON, 0=0FF)

3 8 Page state bit state mirrors the condition of the annunciator on the di
(1=ON, 0=OFF)

2 4 unused

1 2 Register state bit state mirrors the condition of the annunciator on the di
(1=0ON, 0=0FF)

0 1 Active state bit state mirrors the condition of the annunciator on the dis

play

(1=ON, 0=OFF)
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Example program for the Condition Register

100 ! re-save condreg_exanple

101 ! This program shows how to read the

102 ! Condition Register.

103 COM Testsys

104 CLEAR SCREEN

105 Testsys=714

106 ! Reset the Test System

107 OUTPUT Testsys;*RST;*OPC?”

108 ENTER Testsys;Done

109 ! Display the Call Control screen

110 OUTPUT Testsys;"DISP ACNT”

111 ! Change the system type to DCCH

112 OUTPUT Testsys;"CPR:CSYS ‘DCCH”

113 PRINT “Wait for the Test System to be in Active state”
114 PRINT “Wait for the phone to camp”

115 INPUT “Press ENTER when Active annunciator is lit.”,A$
116 ! Query the Condition Register

117 OUTPUT Testsys;"STAT:CALLP:COND?”

118 ! Read and display the register’s value

119 ENTER Testsys;Register_value

120 PRINT “Value of Condition Register during Active”

121 PRINT “state should be 1.

122 PRINT “Value of Condition Register is “;Register_value
123 ! Page a call

124 OUTPUT Testsys;"CPR:DCCH:PAGE”

125 ! Press SEND on the mobile when it rings

126 ! Wait for the call to connect

127 PRINT “Wait for the phone to ring, then press the SEND”
128 PRINT “button on the phone.”

129 INPUT “Press ENTER when phone has connected.”, A$
130 ! Query the Condition Register

131 PRINT “Value of Condition Register during Connect”
132 PRINT “state should be 32."

133 OUTPUT Testsys;"STAT:CALLP:COND?”

134 ! Read and display the register’s value
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135 ENTER Test sys; Regi ster_val ue

136 PRINT “Value of the Condition Register is “;Register_value
137 PRINT “Program is finished.”

138 END
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Triggering and Remoteto L ocal mode transitions

The Test Set switches from Local to Remote mode upon receipt of the Remote
message. No instrument settings are changed, but triggering is set to itslast statein
Remote mode.

When the Test Set switches from Remote to Local mode, all currently active
measurements are flagged as invaid, and in some cases, triggers are restarted.

For more information, see Triggering Measurements in the HP 8920 Test Set's
Programmer’'s Guide.
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FACCH and SACCH programming

FACCH and

This function can only be controlled through HP-IB. FACCH and SACCH have
no equivalent display fields.

The Reverse Digital Traffic Channel (RDTC) isadigital channel from the mobile

SACCH description to the base. It contains information about topics like connection, measurement

Programming
commands for
FACCH and
SACCH

orders, channel quality, DTMF, status, and SSD updates.

The RDTC has two separate control channels. Fast Associated Control Channel
(FACCH), and Slow Associated Control Channel (SACCH). These are the two
channels which can be programmed with messages.

The FACCH replaces the user information block whenever it isto be transmitted.
The FACCH can consist of more than one word. User information blocks can be
interspersed with the FACCH words.

The SACCH uses 12 coded bits per TDMA burst. This data stream is continuous.

HP-1B commands for the FACCH and SACCH follow.
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FACCH and SACCH programming

CPOVerride.ENABIe
CPOVerride:DISable

Call Processing Override Action.

Enable this command when you want to control how much Layer 2 and Layer 3
DTC call processing occurs. When enabled, the only Layer 2 processing
performed is calculation of the CRC of the Layer 2 word and filtering of Layer 2
SACCH frames. Layer 3 call processing is completely turned off.

Syntax

CALLP: DCCH: FSACch: CPOVerri de: ENABI e
CALLP: DCCH: FSACch: CPOVerri de: DI Sabl e
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FALog:ENABIle
FALog:DISable

DTC FACCH Word Log Action

Enable this command to send any received reverse FACCH Word message over
HP-I1B. The command RFSWord sends this information.

Syntax

CALLP: DCCH: FSACch: FALog: ENABI e
CALLP: DCCH: FSACch: FALog: DI Sabl e
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SALog:ENABIe
SAL og: DI Sable

DTC SACCH Word Log Action

Enable this command to send any received non-NULL reverse SACCH Word
message over HP-1B. The command RFSWord sends this information.

Syntax

CALLP: DCCH: FSACch: SALog: ENABI e
CALLP: DCCH: FSACch: SALog: DI Sabl e
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BCOunt <Block Count>
BCOunt:UPDate
BCOunt?

DTC Block Count Field

This sets the internal block counter. Thisfield must be updated before being
queried. Maximum count is 232 -1, after which the counter rolls over to zero. The
block counter is automatically updated every 20 ms.

Syntax

CALLP: DCCH: FSACch: BCQunt <Bl ock Count >
CALLP: DCCH: FSACch: BCQunt : UPDat e

CALLP: DCCH: FSACch: BCQunt ?
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PERiod <Period>
PERiod:UPDate
PERiod?

DTC Period Field

If the period is set to a non-zero value, then the scheduled words will be

transmitted starting at zero and repeating every “Period” blocks. Words scheduled
in blocks greater than the Period will not be sent. If the period is zero, then no
words are sent.

Syntax

CALLP: DCCH: FSACch: PERi od <Peri od>
CALLP: DCCH: FSACch: PERi od: UPDat e
CALLP: DCCH: FSACch: PERi od?
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FACCh:FFSWord <Forward Block>, <Default Flag Command string>, <Word
Command string>
SACCh:FFSWord <Forward Block>, <Default Flag Command string>, <Word
Command string>

Forward FACCH or SACCH Word Action

Thisisthe command that creates the message to be sent. It instructsthe Test Set to
schedul e the words to be transmitted at the Forward Block Count. You can send
one to four words. Each word consists of a 13 digit hexadecimal string.

The Default Flag Command string: composed of one hexadecimal digit per word
in the Word Command String. The first digit corresponds to the first word in the
Word Command string, the second digit to the second word, and so on. If the digit
is non-zero, the word will be transmitted each time the internal block count is
equal to the block the word was assigned to. If the digit is zero, the word will be
transmitted only once.

The Word Command string: one to four 13 digit hexadecimal strings. Each string
separates a FACCH or SACCH word. The leftmost digit is the word header and
the remaining 12 digits are the word contents.

Syntax

CALLP:DCCH:FACCh:FFSWord ‘<Forward Block>,<Default Flag Command
string>,<Word Command string>’

CALLP:DCCH:SACCh:FFSWord ‘<Forward Block>,<Default Flag Command
string>,<Word Command string>’

Sample

CALLP:DCCH:FACCh:FFSWord ‘300,10,0123456789ABCFEDCBA9876543’
0123456789ABC is the first word, and is repeated;

FEDCBA9876543 is the second word, and is not repeated.

Inthe string ‘10’, the 1 indicates repeat, the zero indicates don't
repeat. Two digits in this string indicate that there are two words
to come in the Word Command string.
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FACCh:SEND
FACCh:STOP
SACCh:SEND
SACCh:STOP
FSACCh:SEND
FSACCh:STOP

Send or stop the sending of the word sequence

These commands start and stop the sending of words. If a SACCH word has not
been scheduled for agiven block, the word for that block will contain filler bits. If
a FACCH word has not been scheduled for a given block, a valid speech frame
will be sent.

Note: if the Period has been set to zero, no words are sent.

Syntax

CALLP: DCCH: FSACch: SEND

This command starts the sendi ng of any FACCH or SACCH words previ -
ously schedul ed.

CALLP: DCCH: SACCh: STCP
Thi s comand stops the sending of the SACCH words only.
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FACCh:CLEar <block>, <Num Words>
FACCh:CLEar:ALL
SACCh:CLEar <block>, <Num Words>
SACCh:CLEar:ALL
FSACch:CLEar <block>, <Num Words>
FSACch:CLEar:ALL

Clear Forward FACCH/SACCH word sequence action

This command removes the words at the specific block counts.

Syntax
CALLP:DCCH:FACCh:CLEar ‘<block count>,<Num Words>’
CALLP:DCCH:FACCh:CLEar:ALL

Sample

CALLP:DCCH:FACCh:CLEar ‘302,7'

Clearsthe 7 consecutive FACCH words starting with the word at Block
Count 302.That means words in blocks 302 - 308 are cleared.
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HP-1B Syntax Diagrams

This chapter provides the syntax specific to the HP 83206A Cellular Adapter. To
program the Test Set, refer also to the HP 8920 RF Test Set's Programmer’s
Guide
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Overview

This chapter identifies the DCCH subsystem’s HP-IB syntax. It also identifies
syntax additions made to the Measurement subsystem which occur when you use
this Cellular Adapter.

The DCCH subsystem is an HP-IB subsystem and is similar to the CALL Process
subsystem as described in tHe 8920 RF Communications Test Set

Programmer’s Guidelt contains many similar commands, but the commands

described here apply to the DCCH portion of the Test Set.

Refer to “Diagram Conventions” on page 171 to understand the syntax structure.
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Diagram Use the following diagram to see the conventions used in the syntax diagrams.

nvention . . .
Conventions Statement elements are connected by lines. Each line can be followed in only one

direction, asindicated by the arrow at the end of the line. Any combination of
statement elements that can be generated by starting at the root element and
following the line the proper direction is syntactically correct. An element is
optional if there is a path around it. The drawings show the proper use of spaces.
Where spaces are required they are indicated by a hexagon with the word
in it, otherwise no spaces are allowed between statement elements.
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Root Element (Black oval at root level indicates continuation from previous page.)

:CODE space (* e<string >
>®_>‘ Returns quoted string

See Real Number Setting Syntax*
A (*Does not include the :STATe command)

A

AFGenerator2

(Field Name)

Indicates the name of the display screen’s field that is
controlled by this command element.

Directs the user to a specific Instrument Command,
Measurement Command, or Number Setting Command
syntax diagram. The Number Setting Commands are
used to format numeric data and configure various
instrument measurement parameters:

Notes indicate which, if any, Number Setting Commands are
not supported by this particular path-
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DCCH

CALLP ~CSYStem ~space)w ' =< AMPS )

(Call Control) TACS

= JTACS
< DAMFS
=(DCCH

\—@—{Returns quoted string }—
CALLP continued on next page new(1.ds4
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(PCS Mode)

(PCS HCONN

:DCCHannel

CPRocess

swrelbelq xeluAs gi-dH

(PCS RF 1/0)

:RFOFfset See Integer Number Setting Syntax

:AMPLitude s See Real Number Setting Syntax
CALLP:DCCH continued
CALLP continued

new43.ds4
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DCCH

:DCCHannel

(System Type)

CPRocess

CALLP continued

(Display)

(Display)

(Display)

(Dig Meas)

‘ :MDISPLAY1 l
:MDIS1

Y VR L —
'~ ADCHPWR
~(AVG POWER
~BER
~DTCWER
- DCCHWER

Returns quoted string

- PEAKEVWM >
|~ PHASE ERR
- WAGERR
|~ GRGINGFS
\-DROOP
- YNCLOE
\WAXABS

Returns quoted string

CALLP:DCCH continued on next page

callp01.ds4
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DCCH

:MDISPLAY2

- PEAKEVM >
-PHASEERR
- MAGERR
-~ ORGINOFS
- (DROOP
- SYNCLOC
-~ MAXABS

° Returns quoted string

:DCCHanneI l
:DAMPs

T
2
™
[92)
<
=
9
Q
«Q
Q
=
(2]

(Pwr Gain)

Returns quoted string

Gpacer-( " ) O
(Pwr Gain-Hold) ‘~(6DB
~12DB
~<18DB
\—2ADB
~<30DB
‘308
-(42DB
|~48DB
~<B4DB
\-E0DB
'~®6DB
~72DB

c Returns quoted string

callp02.ds4 CALLP continued on next page

:HAPGain isused for setting gain for average power measurements. :HEGain is
used for EVM measurements. :AGAin is used for automatic power gain for digital
measurements.
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DCCH

:DCCHannel space>
H (DIG Meas-Pwr Gain) {6 DB
‘DAMPs '-(d2DB

° Returns quoted string

‘@GAin ? Returns quoted string bi

(Pwr Gain-Auto)

\><ZPOW3r

(Power Meter)

\@CTive

{Active)

\>@EGister

(Register)

(Handoff)

\@ELease

(Release)

CALLP:DCCH continued on next page
CALLP continued new02.ds4

‘HAPGain is used for setting gain for average power measurements. :HEGain is
used for EVM measurements. :AGAin isused for automatic power gain for digital
measurements.
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:DCCHannel

Chapter 6, HP-IB Syntax Diagrams
DCCH

~{:CCHannel
(Cntl Chan)

(Dig/Analog)

Integer Number Setting Syntax

{range = 1 to 799, 990 - 1023)

Returns quoted string

~(AMPLitude

(Amplitude)

Real Number Setting Syntax

(range = +18 to -137 dBm)

~{(:sIDentify

(sID)

Integer Number Setting Syntax

{range = 1 to 4094)

See Integer Number Setting Syntax

~(:CDVCode
(DCCH DVCC)

{range = 0 to 255)

~(:ABURst

(Access Burst)

space ’ NORM ’
ABBREV
Returns quoted string

'~(:DSSTandard

(Access Burst)

space ‘ Std ‘

NonStd
Returns guoted string

‘@TCError

CALLP contihued

Space XX.XX

CALLP:DCCH continued on next page
callp03.ds4
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DCCH

:DCCHannel

:DAMPs

:PNUMber

(Phone Num)

:MINumber

{ MIN 2 MINI)

(IMSI DEC) (Not for DAMPs)

\—@ONNecteMYPE ?

'V8YStem

(Type)

:CNUMber

:SLOT Returns quoted string

:POWer

:DVCCode Returns quoted string
:SATone Returns guoted string

:BAND

VOCoder Returns queted string

S

‘ PHONE NUM ‘
. MIN2 MIN1 ‘
IMSI DEC

IMSI HEX

Returns quoted string

Returns quoted string '7
Returns quoted string

Returns quoted string

Returns quoted string

AVC

Returns quoted string

CALLP:DCCH continued on next page callp04.ds4
CALLP continued
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DCCH

I

U

CALLP :DCCHannel :DTCHannel :TCHannel See Integer Number Setting Syntax é
(Traffic Chan (Chan) range = 1 10 1023) 0
: <
Assignment) :SLOT See Integer Number Setting Syntax =l
(Slot) (range = 1to 8) g

:DMACode See Integer Number Setting Syntax g—?

(Pwr Lvl) (range = 0 to 10) Q

Q

:DVCCode See Integer Number Setting Syntax 3

(DVCC) (range = 1 to 255) »

<space (" ) O
(Order) \~CHNGPLT
|-(CHNGPL2
'~CHNGPL 3
‘~<CHNGPLZ
|-(CHNGPL5
|~CHNGPL6
|~CHNGPL7
|-(CHNGPLE
~CHNGPLY
~(CHGPL10

<
(:DTCBurst ) —><space = J-eMom (" )

(DTC Burst)

Returns quoted string

E

CALLP:DCCH continued on next page
CALLP continued new03.ds4
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DCCH

:DCCHannel

(Cntrl
Chan)

%CCTYpe

‘BAND

(Traffic
Channel)

Send SMS
Returns quoted string

l Chng PLO [

. Chng PLY '

. Chng PL10 '

. Send MWI '
Send SMS

Returns quoted string

%ONNected :

(Voc)

CALLP continued

'VOCoder

Returns quoted string

CALLP:DCCH continued

new38.ds4
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Chapter 6, HP-IB Syntax Diagrams
DCCH

:DCCHannel

‘TYPE

(SMS Type)

:SMSS
(SMS Size)

(SMS Contents)

(# System)
:SYST ‘NUMB See Interger Number Setting Syntax

See Interger Number Setting Syntax

(SOC)
See Interger Number Setting Syntax
(Public Sys)
pace =" ) O
off >
{Country Code) off

See Interger Number Setting Syntax

CALLP:DCCH continued
CALLP continued
new39.ds4
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DCCH

:DCCHannel

:DAMPs

:AVCHannel

(Voice Channel
Assignment)

CALLP continued

:VCHannsl
(Chan)

‘VMACode

(Pwr Lvl)

(SAT)

(Order)

Integer Number Setting Syntax
(range = 1 to 799, 990-1023)

Integer Number Setting Syntax
(range =0to 7)

< 5970Hz >
. 6000Hz '
6030Hz

|-(CHNGPLT
|-(CHNGPL2
'~CHNGPL 3
|-<CHNGPL4
|-(CHNGPL5
|-(MAINTEN
|-CALERT
'~CHNGPL6
~(CHNGPL7 _

Returns quoted string

CALLP:DCCH continued on next page

callp05.ds4
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:DCCHannel

Chapter 6, HP-IB Syntax Diagrams
DCCH

:RCDDATA1
:RCDD1

Returns quoted string

:RCDDATA2

Returns quoted string b—

:RCDDATA3

Returns quoted string b—

:RCDDATA4

Returns quoted string bi

Returns quoted string bi

:RCDDATAS

Returns quoted string '7

:RCDDATAS

:RCDDATA?

:CNUMber
(Calling Num)

\>@/|CCode

{Country Code)

{Not for DAMPs)

Returns quoted string '7

10 character max
Returns quoted string

See Integer Number Sstting Syntax

{range = 0 to 889 )

CALLP:DCCH continued
CALLP continued

callp06.ds4
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DCCH

(range =0 to 6)

:DCCHannel :NEIGhbors See Integer Number Setting Syntax
‘NUMBer

See Integer Number Setting Syntax

(# Neighbors)
(range = 1 to 1023)
(Neighbor List

‘ :CHANNEL1 '
:CHAN1
Chan)

(Space “ D
(Neighbor List

CALLP:DCCH continued
CALLP continued new05.ds4
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DCCH

:DCCHannel

‘NEIGhbors

{range = 1 to 1023)
(Neighbor List
Channel)

{Neighbor List
BAND)

T
2
™
[92)
<
=
9
Q
«Q
Q
=
(2]

\>< :FSACch MCPOVerride ‘ENABle
-~ :FALog ENABle
L>< :SAlLog ‘ENABle

‘BCOunt See Interger Number Setting Syntax

{range = 0 to 4294967298)

:UPDate

:PERicd See Interger Number Setting Syntax

(range = 0 to 4294967295)

10 character max

{block numbers)

() ~<space> »<3 charactermax > ={ )

(# consecutive block)

:ALL

CALLP:DCCH continued
new(7.ds4
CALLP continued
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DCCH

CALLP contihued

10 character max

‘ ) 4 character max %‘
‘ 52 character max>—>®

:FFSWord

10 character max

(block numbers)

() ~<5pace -+ character max >

(# consecutive block)

'ALL

CALLP:DCCH continued on next page

hew08.ds4
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DCCH

{Nam Voice)

See Interger Number Setting Syntax

See Interger Number Setting Syntax

:DCCHannel MWI

See Interger Number Setting Syntax

(Calling Num})

%cm HCNUM

I
D
W
W
<
=
=}
QD
(]
-
(Calling Name) %
(73]

(Name size)

:NSIZ See Interger Number Setting Syntax

(Pres Type)

(Screen Ind)

_Not Scm
Ver&Fail

(MS Capab)

%Msc HBAND

Returns quoted string

CALLP:DCCH continued
CALLP continued

new4?2.ds4
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DCCH

(Authent)

"AUTH HONOFF

:DCCHannel

(ESN)

(RAND)

(RANDSSD)
(RAND_U)

(RAND_A)
(RAND_B})

CALLP:DCCH:AUTH continued

CALLP:DCCH continued
CALLP continued new40.ds4
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DCCH

:DCCHannel :AKEY e \:GEN >

CPRocess

T
2
™
[92)
<
=
9
Q
«Q
Q
=
(2]

:ASCProcedure

:RESult Returns quoted string

CALLP:DCCH:AUTH continued

CALLP:DCCH continued
CALLP continued
newd1.ds4
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DCCH

:DCCHannel

Chng PL 1

13
o0
00C

Chng PL 2

i@

Chng PL 3
< Chng PL 4

ChngPL5

:

ChngPL 6

j

b

ChngPL7

.i.

<Chng PL 8

Chng PL9

i

<Chng PL 10

SSD Upd

Unig Ch

i

Send MWI

ii

Send SMS

?
|

Returns guoted strin

N=(:CCOrder

Returns quoted string

CALLP:DCCH:AUTH continued
CALLP:DCCH continued

CALLP continued

authordr.ds4
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DCCH

< Chng PL 1

:DCCHannel

(9]
=
=
@
0
-
o

Chng PL 2

|

Chng PL 3

Chng PL 4

ii

Chng PL 5

ChngPL6

:
|
§

.i

ChngPL7

T
2
™
[92)
<
=
9
Q
«Q
Q
=
(2]

<Chng PL 8

ChngPL 9

|

|

<Chng PL 10

SSD Upd

Unig Ch

]

Send MWI

Send SMS

b
|
o

Py
o)
g
C
=
>
7]
o
o
Q
g
®
o
]
29
=
>
@

CALLP:DCCH continued

CALLP continued

authord2.ds4
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DCCH

RF Path Control The syntax for the RF Pat h field (shown on the DCCH CALL CONFIGURE
screen) uses a different root path than the other DCCH or DAMPs syntax. This
field is used by several types of cellular adapters, and is therefore a more ‘generic’
control than the specific DCCH or DAMPs syntax.

‘.
Jde o

Returns quoted string

new3d7.dsd
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Meas

M eas

This subsystem has commands that are common to all Test Set applications. These
are described inthe HP 8920 RF Communications Test Set Programmer’s Gu
M easurement commands that are specific to the testing of the TIA/EIA-136
system are shown in this section.

T
2
™
[92)
<
=
9
Q
«Q
Q
=
(2]

. . . 7 }‘
‘MEASure MFRequen@—{POWer 7 ‘

rir-pow.dsd

This command is used to measure RF power when a PCS Interface is connected
and enabled.
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Meas

MEASure )—=(:DCCHannel

(System Type)

‘MTYPe
(Display)

:DMTYPe

(Dig Meas)

I:MDISPLAY‘] [
:MDIS1

‘MDISPLAY2

space '

EVM 1
.‘
.‘

MAHO

Returns quoted string

’7

(space>—»{_' )

(0

EVM 1
<EVM 10
<AD CH PWR

~(DCCH WER
Returns quoted string

.‘
.‘
.‘
.‘

2

Returns quoted string

’7

space !

EVM
.‘
.‘
.‘
.‘

.Il SYNC LOC .l
MAX ABS

2

Returns quoted string

}7

MEAS:DCCH continued on next page

ch3drw34.ds4
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Meas

(Frequency Error)

TPOWer See Number Measurement Syntax

(TX Power)

MEASure :DCCHannel :EVMMeasureH :FERRor 1 ? i Returns real value ’ﬁ"{

:EVMagnitude
(EVM)

"PEVMagnitude)-|
(Peak EVM)
:PERRor )/

(Phase Error)

T
2
™
[92)
<
=
9
Q
«Q
Q
=
(2]

‘MERRor )|
{Mag Etrror)

:O0FFset
(Origin Offset)
:DROop

{Droop)
:8LOCation

(Sync Loc)

‘MABSolute
{(Max Abs)

? } Returns real valus }—/
See Number Measurement Syntax

M=( :APOWer
(Avg Power)

i Returns real value ’—)

See Number Measurement Syntax

MEAS:DCCH continued on next page new34.ds4
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Meas

MEASure :DCCHannel - ‘BER

(BER)

See Number Measurement Syntax

?

} Returns real value

|

|

1 ? } Returns real value

See Interger Number Setting Syntax

{range = 1 to 4294967295)

‘> :BREad

\C:ACPowerM

:LADJacent

(Ad Ch Pwr)

(Adj Lo)

\>€LALTern3t9

(Alt Lo)

? i Returns guoted string

[l

? } Returns real value
See Number Measurement Syntax

(excluding meter)

|

? } Returns real value
See Number Measurement Syntax

{excluding meter)

\>@2ALternate

(Alt2 Lo)

\CHADJacent

(Ad] Hiy

%ALTernate

(Alt Hi)

\>@2ALternate

(Alt2 Hi)

MEAS:DCCH continued

|

- 2 ) } Returns real value
See Number Measurement Syntax .

(excluding meter)

[

‘ Returns real value

1 See Number Measurement Syntax

(excluding meter)

|

1 ‘ Returns real value

See Number Measurement Syntax

(excluding meter)

|

‘ Returns real value

I See Number Measurement Syntax
{excluding meter)

ch3drw35.ds4
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Meas

MEASure :DCCHannel ‘MAHandoff =~ :ARM ‘1‘

(MAHO)
——~(_:DIsARM

T
U
%RSStrength 7 i Returns quoted string }7 é
{RSSI - Curr Chan) wn
<
%:CBERate ? i Returns quoted string }7 =
(BER) 8
v
‘NRSSTRENGTH1 ? i Returns quoted string }7 g
o
3
]

ird i Returns quoted string }7

rd i Returns quoted string ’7

7? i Returns quoted string }7

ird i Returns quoted string }7

ird } Returns quoted string ’7

\»C “WER See Number Measurement Syntax
(Loopback WER)

? } Returns real value

? l Returns quoted string }—/
\>< ‘WREad ? i Returns guoted string }—/

new35.ds4
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SERV

SERV
The following commands are used to query some of the service latchesin the test
set. Not al of the latch commands are shown.

Queryingthe

Timebase

Out-of-L ock

Indicator

e

Issue the :LATCH:SEL command first, specifying the reference sense latch as
shown above. Then use the :LATCH:VAL? query to see the status of the out-of-
lock indicator. O=locked, 1=out-of-lock.

Checking if

Temperature

Compensation is

Necessary

e

1-needed, 0=not needed servtemp.dsd
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Integer Number Setting Syntax

Integer Number Setting Syntax

T
2
™
[92)
<
=
9
Q
«Q
Q
=
(2]

Previous Syntax space integer value r‘

# B Binary integer value

Octal integer value

Hexidecimal integer value

L»@—‘ Returns integer value

%INCRement space uP
DOWN
Returns integer value }—

ch3drw31.ds4
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Real Number Setting Syntax

Previous Syntax space real value

1j
@ Returns real value }

o

%NCRement =space : value
e

Returns real value
%DUNits ace units

(2 —|Retumsunits |

'—~(:MoDE ~space” 1 LiNsar
LOGarithm

a Returns LIN or LOG

~(DIVide
L—@lLJLTiply

—(:UNITs space HP-IB units

Returns HP-IB units

\—~(_:STATe spaca 1 - J

ch3drw32.ds4 ° Returns 1 ar 0
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Multiple Real Number Setting Syntax

Multiple Real Number Setting Syntax

Previous Syntax space integer value >—=®——< real valus ~ j %

a @ integer value Returns real value ‘

DUNits

T
2
™
[92)
<
=
9
Q
«Q
Q
=
(2]

(7 r—~pace —~ inieger value -~ Retums unis |

:INGRement )=——space > , -~ real valus I

o <space> integer value Returns real value

LOGarithm

Returns LIN or LOG

:DIVide <space~integer value
ch3drw33.ds4 -
‘MULTiply <space>™<integer value

HP-IB units

Returns HP-IB units
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Number Measurement Syntax

Number M easurement Syntax

:AUNits

HP-IB units

Previous Syntax

Returns HP-IB units

real value

x,g.\VERage

~ e pace

Returns real value

ace 3 1
1 J
[ =y

units

\><:HLIMit

ch3drw39.ds4

real value
units

Returns real value

ace

&

Returns 1 or 0

xcosted 7

%ESet
%STATE

space

Returns 1 or 0

CONTINUED OF NEXT PAGE
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Number Measurement Syntax

Previous Syntax ‘METer ~space 1 V‘
R
<o>

T
2
™
[92)
<
=
9
Q
«Q
Q
=
(2]

<>
INTerval

@—{ Returns integer value }7

\@EFerence pace —
@ Returns real value

"~ .DUNits space ~units

\’QSTATe ace W ‘ 1

a Returns 1 or 0

\-C:STATe space < 1
1
o

OFF

@ Returns 1 or 0 }—/
—(:UNITS 1 ace HP-IB units

Returns HP-IB units

ch3drwd0.ds4
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Multiple Number M easur ement Syntax

DUNts (opace = ults >
&

HP-IB units

%STATe space 1

ch3drw41.ds4

a Returns 1 or 0
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Screen and Field Descriptions

This chapter identifies each screen provided by this Cellular Adapter. It also
provides detailed information on the fields within each screen. It is organized by
screen, and the list of fields for each screen is organized in alphabetical order.

205

w0
o
=
®
®
5
o
=]
o
T
@
o
W)
@
(%]
o
=
S
=,
o
]
(2]




Chapter 7, Screen and Field Descriptions
The DCCH Call Processing Screens

The DCCH Call Processing Screens

The main screen for this Cellular Adapter isthe CALL CONTROL screen. You
can accessthe CALL CONTROL screen from any of the main HP 8920 screens
(RX Test, TX Test, and so on). You must bein the CALL CONTROL screen with
System Type DCCH to access the other screens available for TIA/EIA-136.

The CALL CONTROL screen controls the TIA/EIA-136 call setup and
maintenance functions. It aso displays the data and measurements available. See
“About Call Processing Tasks and Measurements” on pader 62ore
information.

The DCCH CALL CONFIGURE screen provides additional controls for TIA/
EIA-136 features. Se&ALL CONFIGURE Screen” on page ér more
information.

The DCCH CALL CONFIGURE II screen provides controls to define TIA/EIA-
136 message waiting indicators and caller ID features.

The DIG MEAS and ANL MEAS screens are available for special measurements
of TIA/EIA-136 mobiles. Se€hapter 4, “Making Measurements,” on page 4 99
for more information.

The AUTHENTICATION screen allows you to enter parameters for
authentication into the Test Set. These parameters are used by the CAVE
algorithm during Call Processing functions such as registration, page, and
originate to verify a valid call.

DAMPS Call DAMPS call control is similar to DCCH call control; however, the DAMPS

Processing screen does not have a digital control channel selection, or vocoder selection, nor
does it operate in the PCS band.
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Figure 59

Figure 60

Chapter 7, Screen and Field Descriptions
The DCCH Call Processing Screens

Thisarea
CALL CONTROL displays data
Oizplay
and measurements
lgto-Measz .
T - when active.
B Active
[ Reaister
) Pase
[ Access
L Connect Select thisto
Systen Tyee| Troffic Chan Assisnment | To Screen gotothe
Cntrl Chan Trre: OTe CALL CHTL other screens.
42 Bondi Gellular
Diga Annloa Chan:
Cellular Slot:
Chtl Order Ruplitude Fur Lv
Send HWI OYCCs
dBm
Ms Id S5I0 Yor =
Phone Hui 21 8,
1itiiiitil 5
s
- . 4
Thisarea controlsthe call
processing functions.
The CALL CONTROL Screen for the DCCH
CALL CONTROL
Dizplay
Igtg Meos
W nctive
) Register
] Fose
) Recess
O Connect
System Tyre| Traffic Chon Rssignment To Screen
Cntrl Chan | Tvpe! - CALL CHTL
Chant -
Sloti -
Order Ruplitude Pur Lult -
vCL: -
dB
HE Id 310 DIG HEAS |ESS
Fhone Hum 23 g
1111111111 Hore | IS
3
The CALL CONTROL Screen for DAMPS
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Chapter 7, Screen and Field Descriptions
Parameters of the CALL CONTROL Screen

Parameters of the CALL CONTROL Screen

Refer to “Programming the Call Processing Subsystem” iEh8920B
Programmer’s Guidéor detailed information on writing programs using the

CALL CONTROL screen functions.

The following list describes the parameters available on the CALL CONTROL
screen for DCCH.Thislist, whichisin alphabetical order, has the following

format:

Parameter name Settings:

Units or number type (integer, real, and so on).

Definition and description.

TheCALL
CONTROL screen

CALL COMTROL

Dizplay
Dotg Mensz
Phone Humi 111-111-1111
ESH (declt 156-3672311
B Active ESN (hex)i 9C3808F7
[ Resister SCHY Class I¥y Continuwouss 25 MHz
) Pagze Frotocol Yersion: IS5-136
) Access Model (hex]d 4 SWihex)d | FHlhex]d 4
O Connect Registered on Fublic Svsten
Retive System Type| Traffic Chan Azsignnent To Screen
------
Fase Crtrl Chan Type! - OTC CALL CHTL
Handoff 42 Bandi - Cellular
058 Dia<Analoa Chant - 1
Cellular Sloti - 1 CFGE
Anplitude Pur Lvl: - 4 AHLG MERS
OYCC: - | SPEC AHL
dBn AUTHEH
510 Yori - OIG MERS
Phone Hum I
1Lt

Figure 6l

The CALL CONTROL Screen

Registratif
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Parameters of the CALL CONTROL Screen

Access Settings: On or Off
Units: None.

Access is an annunciator. It indicates that the Test Set and the mobile arein
communication, usually while setting up acall.

CALL COMTROL

Dizplay
DataosHegs Freauency Error TE
EYM 10
0.0115 8.46¢E
1 Active
A g Reaister THK Power EEE ETEEI
ccess Paae .
Annuncm‘- Access _14 0772 1595
T Cannect
Active System T‘rpe| Traffic Chan Assianment | T:
Figure 62 The Access Annunciator Display (CALL CONTROL Screen)
Active Settings: Thisis an immediate action field. Selecting it starts the action, an

annunciator indicates On or Off status.
Units; None.

Activeis both an annunciator and a command. This command instructs the Test
Set to emul ate a base station. The annunciator indicates that the Test Set is ready
to perform base station functions.
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CALL COMTROL
Freauency Error

EXI——
0.0 15 8.468(

Dizplay
Dato-lleas
EYM 10

Annunciator )
T B Active

1 Regizter TX Faower Feak EYN
O heies -14. 0772 |5.957
I Connect
Command —————pmt. I-!nf;“n- Stem Tvre| Troffic Chan Assignment Ta !
Type: DTG CAL
Figure 63 The Active Command and Annunciator Display (CALL CONTROL Screen)
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Amplitude

Band

CC Order

Chan

Connect

Settings: -137.0 through +18.0
Units: dBm.
The amplitude of the RF signal that the Test Set will transmit.

Note that the available setting is greater than both the specified maximum output
power of the Test System and the system specification aswell. Thisis done to
allow you to use the maximum output power of each individual Test Set.

Settings: Cellular or US PCS
Units: None

The channel band assignment of the traffic channel.

Settings: SSD Upd, Unig Ch, Send MWI, Send SMS
Units: None

Thisfield isonly displayed when Authentication is turned on, and with the mobile
not in the connect state. It allows you to send a shared secret data update, unique
challenge, message waiting indicator, or short message services command to the
mobile.

See also, “Which Control Order Command Should | Use?” itHfA&920B
Option 801 Condensed Programming Reference.

Settings: 1through 799, 990 through 1023 (Cellular); 1 through 1999 (US PCS)
Units: None, Integer values.

The channel number of the voice or traffic channel.

Settings: On or Off
Units: None.

Connect is an annunciator. It indicates that the Test Set and the mobile are in
Connect state (a call is up).

210

S:\HP83206A\USRGUIDE\MANUAL \ref.fm



Chapter 7, Screen and Field Descriptions
Parameters of the CALL CONTROL Screen

CALL COWTROL
Dizrlavy

Oota Heas
EVYM 1

Freauency Error kHz EYH
0.0074
J Active

) Resizter T¥ Power

=45 514620 1756

B Connect

Connect
Annunciator

System Tyepe| Traffic Chan Assignment
OCCH
Entrl_Ehun

Tyre! OTC
Bond: 5Std
Chant 1
Slot: 1
Fur Lvl: 4
ovCcCce: 1

:
C]

Order
dBm

Ms Id 210 Moc: WSELF
Fhone Hum 23
1111111111 1]

Amplitude

cm-measitif

Figure 64 The Connect Annunciator Display (CALL CONTROL Screen)
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Cntl Order Settings: Send MWI (Message Waiting Indicator) or Send SM S (Short Message
Services).

Units; None

Send a message waiting indicator or short message to the mobile when not in the
connect state. The field nameis changed to CC Or der if Authentication isturned
on. Thefield nameis changed to Or der , and the choices are changed, when the
mobileisin the connect state.

See also, “Which Control Order Command Should | Use?” itHfA&920B
Option 801 Condensed Programming Reference.

Cntrl Channel Settings: 1 through 799, 990 through 1023 (Cellular); 1 through 1999 (US PCS);
Dig or Analog

Units: None, Integer values only
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Display Settings: Data, Meas (thisis atoggle field)
Units: None.

Thisisatoggle field. When Meas has been selected, another field appears below
the Dat a/ Meas field. This new field provides alist of measurements which can
be made.

Measurements available in thislist are:

« EVM1

« EVM10

* Adjacent Channel Power
¢ Average Power

* MAHO

CALL COWTROL
Freauency Error  [JEIEA

I
0.0074 6.4510

Dizplay

) Active
8 Reaister T¥ Power EN
Poge
) Access 2] 4620 175630
B Connect
System Tyee| Troffic Chan Azsianment To Screen
0CCH ]
Cntrl Chan | Tyee: OTC OTc CRLL CHTL
' Bandi Std Cellular
Chant 1
Slot: 1
Order Fur Luli 4
pyce: 1 SPEC AR
= AUTHEN
‘% HS Id 510 Yocoi: VSELP  [HIAN ODIG MERS
2 Phone Hum 232
£ 1111
o
Figure 65 The Data/Meas Field Display (CALL CONTROL Screen)
DVCC Settings: 1 through 255

Units: None, Integer values.

Digital Verification Color Code. Thisisfor the DTC only. For the DV CC of the
DCCH, see “Parameters of the DCCH CALL CONFIGURE Screen” on page 220
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Handoff Settings: Thisis animmediate action field. Selecting it starts the action.
Units: None.

Handoff is a command. It instructs the Test Set to make a handoff, based on the
new channel’s parameters (determined inTthaf f i ¢ Chan Assi gnnent

settings).
CALL COMTROL
Dizplay
Datasleas Freauency Error [EER [N [ i
EVH 1
0.0074 6.4510
CJ Active
g Reaizter TH Power Peak EYN
Poge
J Access 2| 4620 | 7 5630
B Connect 0
Systen Tyee| Traffic Chan Assignnent To Screen %
OCCH @
Handoff Command Chtr Tvpe! OTC OTc CALL CHTL >
—P> Band: $td  [EIRUPEAS S
Chaont 1 o
e ilot: | T
Order Hmplltude Puwr Luli 4 d @
C OvCe: SPEC HHL Q
dBn HIITHEH g
s10 _ Yoo! WSELP WEELP ODIG MEAS g
E.
.
cm-meas.tif a
Figure 66 The Handoff Command Display (CALL CONTROL Screen)
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MSID Settings: Phone Num, MIN2 MIN1, IMSI Dec, IMSI Hex
Units: Decimal or Hexadecimal values.

Mobile Station Identification. MSID is atwo part field. The upper field
determines what will be displayed, either Phone Num, MIN, or IMSI. The lower
field isthe value.

Phone Num Settings: 0 through 9999999999
MIN2 MIN1 Settings: 0 through FFFFFFFFF
IMSI Dec Settings: 0 through 999999999999999

IMSI Hex Settings: 0 through FFFFFFFFFFFFF

Choose between Order
Phone Num, MIN

or IMSI MS|d

NSTTIEN | T

hisisthe actual value
of the Phone Num or MIN
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Page

Chapter 7, Screen and Field Descriptions

Parameters of the CALL CONTROL Screen

Settings: Chng PL 0 through 10, Send MWI, and Send SMSfor DTC; Chng PL O
through 7, MAINTEN, and ALERT for AVC

Units: None.

These are the available orders that can be sent to the mobile when in the connect
state. The field nameischangedto Cnt | Order or CC Or der (when
authentication is turned on), and the choices are changed, when the mobile is not
in the connect state.

Note that the available choicesin the Or der field are valid choices for the current
channel only.

See also, “Which Control Order Command Should | Use?” itHfA&920B
Option 801 Condensed Programming Reference.

Settings: This is an immediate action field. Selecting it starts the action.
Units: None.

Page is both an annunciator and a command. This command instructs the
to page the mobile identified in ts | Dfield. The annunciator indicates the
Test Set is sending the Page message.

CALL COHTROL

Page

Annunciator

\E

Page

Command

Dizplavy
DotosMeqgs
EVM 1

Freauency Error

0.0074

R .
6.4510

E;;izier T¥ Fouwer [
O Rriese 21.4620 [ 7.5630
1 Connect

T

Actiuve

Svetem Type
OCCH

Traffic Chan Assignment

To Screen

Cntrl Chan Trre: OTC OTcC

Hondof f g4z Bandi 5Std Cellular
Relense Chont 1 1

Sloti 1 1
Qrder Pur Luvl: 4 4
pvCe: 1 1 SPEC AHL

AUTHEM

Ms Id Vaoci YSELP OIG MERS

Fhone MHum

1111111111

Figure 67

The Page Command and Annunciator Display (CALL CONTROL Screen)
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Chapter 7, Screen and Field Descriptions
Parameters of the CALL CONTROL Screen

Pwr Lvl Settings: 0 through 10 for DTC, 0 through 7 for AVC. Note that Power Level Ois
the maximum power.

Units: None, Integer values.

Thisisthe power level that the mobileisto use.

CHANGING POWER  Thisparameter will change the power of the mobile when avoice or traffic channel assign-
LEVELS ment is made. This includes whenever a handoff occurs. To send an order that will change
the mobile’s power, use ti@ der field in the lower left-hand corner of the screen.

Register Settings: Thisis animmediate action field. Selecting it starts the action.
Units: None.

Register is both an annunciator and a command. This command instructs the
mobile to register with the Test Set (emulated base station). The annunciator
indicates the Test Set is sending the Register message.

T’ n e et T 1 T
Register O Active
gistel B Rzaizter TH Pouwer z
Annunciator T Foae -
[ Access 2] 4620 I |
J Connect
. C System Tyrepe| Traffic Chon Assignme
Register ————— g [ OCCH
Command tntrl Chan | Tvee: DTC
Bond: 5Std
Chant 1
i Slot: |
Order Amplitude Fur Lvl: 4
ovce:
dBm
Ms Id 510 Yaci YSELP
Fhone Hum
1111111111
Figure 68 The Register Command and Annunciator Display (CALL CONTROL Screen)
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Release Settings: Thisis animmediate action field. Selecting it starts the action.
Units: None.

Release is a command. This command instructs the Test Set to release the call in
progress.

CALL COMTROL

Freauency Error EYH

T .
0.0074 6.4510

) Active
g Reaister T¥ Power Peak EYH B
Faoae
— Access 2] 4620 |75630
B Connect
Release Syztem Type| Traffic Chan Assianment To Screen

Command Fose Crtrl Chan | Tvre: OTE OTC 4
\- Handof f 42 Band: Std Cellular °
mFeleasze Dia<Anolaos Chant 1 G @
Cellular Slot: | >
Order Amplitude Fur Lul: 4 %
| -50.0 R o
dBm T
HE Id SI0 Vac: WSELF @
L 231 o
)
@
%)
cm-meastif Q
_§.
<.
Figure 69 The Release Command Display (CALL CONTROL Screen) >

SAT Settings: 5970, 6000, 6030

Units: Hz.
Thisisthe Supervisory Audio Tone. Used with AV C only.
SID Settings: 1 through 32767

Units: None, Decimal or hexadecimal values.

Thisisthe System Identification of the system which the Test Set is emulating.
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Slot

System Type

Traffic Channel
Assignment

Type

Settings: 1 through 6
Units: None, Integer values.
Slot isfor the DTC only. The timeslot which the mobile is directed to use.

During full-rate transmission, slots are paired in the following manner: 1&4, 2&5,
3&6.

Settings: select DCCH for testing TIA/EIA-136 mobiles, DAMPS for TIA/EIA-627
mobiles.

Units; None.

System Type lists the different systems which can be controlled with the
appropriate Cellular Adapter. To test TIA/EIA-136 mobiles using the digital
control channel, select DCCH.

Settings: thisis agroup of fields (Type, Band, Chan, Slot, Pwr Lvl, DVCC)
Units: None.

Traffic Channel Assignment is agroup of fields associated with a Digita Traffic
Channel. For the fields associated with the AV C, see Voice Channel Assignment.

Settings: DTC or AVC
Units: None.

The channel type for the voice/traffic channel. DTC isthe Digital Traffic Channel,
AV C isthe Anaog Voice Channel.
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VC Order Settings: Chng PL 0 through 10, Send MW!I, SSD Upd, Uniq Ch, and Send SMS.
Units: None

These are the available orders that can be sent to the mobile when in the connect
state when authentication is turned on. |f authentication is not turned on, and the
mobile isin the connect state, thisfield name is changed to Or der .

Thefield nameischangedtoCnt| Order or CC O der (when authenticationis
turned on) when the mobile is not in the connect state.

See also, “Which Control Order Command Should | Use?” itfa&920B
Option 801 Condensed Programming Reference.

Voc Settings: VSELP or ACELP
Units: None

Select the type of vocoder used by the mobile. This field is displayed only w
the system type is DCCH.

Voice Channel Settings: this is a group of fields (Type, Chan, Pwr Lvl, SAT)
Assignment Units: None.

A group of fields associated with an Analog Voice Channel. See also Traffic
Channel Assignment.
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Parameter s of the DCCH CALL CONFIGURE Screen

The DCCH CALL CONFIGURE screen alows you to modify features for
TIA/EIA-136.

DCCH CALL COMWFIGURE
ODCCH OYCC Country Code| SME Contents

Access Burst

Sot Tol

Power Meter OTC Burst
'|'| I .-"'Ei': 1 En

SME Tyere  SHE Size
Cust<Auto

3R -;l_l;'
% BIT ERROR Lonf

| 0,00 [EE0Efs0n Fublic Svs
% On/0f f Te Soreen
# Svstemsz  S0C .
# Heighbors 0 N 0 JECALL CHTL
1| N
A
SPEC AL
AUTHEN
DIG MERS
decch_ccitif
Figure70 The DCCH CALL CONFIGURE Screen
# Neighbors Settings: 0 through 6
Units: None.

# Neighbors selects the number of neighbor channels to be evaluated with the
MAHO command. If the choice is hon-zero, then a set of fields appears below this
field. You can then select the channels to be eval uated. See “BAND (Neighbor

List)”, and“Channel (Neighbor List)” on page 221
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# Systems Settings: 1 through 8
Units: None

Specifies the number of residential or public systems and causes the PSID/RSID
field to be displayed.

% BIT ERROR Settings: 0.00 through 20.00
Units: %.

This sets the percentage (%) of bit errors to be inserted when measuring BER,
WER, or MAHO BER. To insert errors on aDTC, the mobile must be up on acall
before the % bit error can be entered. To insert errorsin test mode, set up the
channel first, then enter the % bit error.

AccessBurst Choices: Norm or Abbrev
Units: None.

Access Burst selects between a normal burst or abbreviated burst.

BAND (Neighbor  Settings: Cellular or US PCS

List) Units; None.
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Thisisthe frequency band of the channelsin the neighbor list.
Thisfield is displayed only when the # Neighbors field is set greater than O.

Channel (Neighbor Settings: 1 through 799
List) Units: None.
Thisisthe channel number of the channels in the neighbor list.

Thisfield is displayed only when the # Neighbors field is set greater than O.

Country Code Settings: 0 through 999
Units: None.

Thisisthe country code asper CCITT E.212
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DCCH DVCC

Dig Signal

DTC Burst

Power Meter

PSID/RSID

Settings: 0 through 255
Units: None.

Thisisthe DV CC which appliesto the DCCH only. For the DVCC of the DTC,
see “Parameters of the CALL CONTROL Screen” on page.208

Settings: Std or NonStd
Units: None.

Dig Signal specifies if the received signal should conform to standard DCCH or
DAMPS protocol. NonStd causes the Cellular Adapter’'s DSP to ignore protocol
discrepancies and only report an error condition if the signal level is too high.

Settings: Norm or Shorten
Units: None.

DTC Burst selects between a normal burst or shortened burst. The shortened burst
is usually transmitted as part of time alignment to help avoid collisions between
the mobile’s burst and the burst in an adjoining time slot.

Settings: This is an action field. Selecting this field automatically zeros the power
meter within the Test Set.

Units: None.

Settings: PSID or RSID, and 1 through 65,535
Units: None

Lists the private or residential systems and the associated system number for each
system. This field is only displayed if the value of th&yst ens field is=1.
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RF Path

Reg Conf

Chapter 7, Screen and Field Descriptions
Parameters of the DCCH CALL CONFIGURE Screen

Settings: On or Off
Units: None

This enables or disables the Non-Public System operation. It isused in
conjunction withthe# Syst ens, MCC, PSI DY RSI D, and SOC fields.

Settings: Bypass or 1Q
Units: None

This switches the RF Generator’s IQ modulator in or out of the generator’s path.
This function is normally switched automatically, depending on the System Type
and/or Cntrl Chan selected. The Bypass setting is used for creating analog signals,
such as standard AMPS voice channels. This field overrides the automatic setting
if necessary (such as when you want to calibrate TX Power with an analog
while displaying the DIGITAL MEASUREMENTS screen).

Settings: On or Off

Units: None

The Registration Confirmation field is used when sending a registration com
to the mobile. When set @, this field causes the Test System to automatical
send a confirmation message to the mobile after the Test System correctly
receives the registration information from the mobile.

suondiosaq plai4 pue usalds
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Sat Tol Settings: Narrow or Wide
Units: None
This sets the allowed frequency error for the mobile’s supervisory audio tone
(SAT) when connecting to an AVC. Thiéde setting can be beneficial when
processing a call where a large amount of noise is present with the SAT tone.
* Narrow- requires the sat tone to be witkihO Hz of the frequency specified in the

CALL CONTROL screer8AT field when connected on an AVC.

« W de - accepts a sat tone in the range of 0 Hz to 7 kHz.

SM S Contents Settings: Up to 96 characters.
Units: None
Thisalows you to enter a custom Short Message Services (SMS) message to
transmit to the mobile. The messageis sent when Send SMS is selected from the
CALL CONTROL screen'sx der orCntl Order field. The number of
characters that are transmitted is determined bgNBeSi ze field.

SMSMg Settings: 243 factory-defined characters.
Units: None
A 243-character message is automatically placed in this field when the SMS Type
is set to Auto. You can edit the first 96 characters if desired, but the remaining
characters cannot be changed or viewed.
The message is sent wheend SMs is selected from the CALL CONTROL
screen'sxr der orCnt | O der field. The number of characters that are
transmitted is determined by tB&5 Si ze field.

SMS Size Settings: 1 through 243.
Units: characters (implied)
This setting defines the number of characters irsife Cont ent s field that are
used when an SMS message is sent. The factory-defined character string “Auto”
uses the full 243 characters allowed.
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SMSType Settings: Custom or Auto.
Units: None
This setting selects the SM S message to send:
Cust usesthe charactersyou enter in the SM5 Cont ent s field.

Aut o automatically enters a factory-defined message into the
SMS Cont ent s field.

The number of characters sent in the message is controlled by the SMS Si ze field.

SOC Settings: 0 through 4096
Units: None

Enter the System Operating Code when using Non-public System functions.
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Parameter s of the DCCH CALL CONFIGURE Il Screen

The DCCH CALL CONFIGURE Il screen is used to define information sent to
the mobile for testing message waiting (MWI) and caller ID functions.

OCCH CALL CONFIGURE I1

Hum Yoice

Conpensate
Hum SHE M Capab

Hum Fax

Calling Hum
To Screen

Calling Hawe

CALL CHTL

Home Size

Pres Trre
Fres 0K

Screen Ind SPEC AHL
RUTHEN
DIG HEAS
Calconf2.tif
Figure7l The DCCH CALL CONFIGURE Il Screen
Calling Name Settings: 25 characters
Units: None

Thisisthe name of the station that is calling the mobile.

Calling Num Settings: Integer. Ten characters maximum.
Units: None.

Thisisthe number of the station that is calling the mobile.
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M S Capab Settings: Cellular, US PCS, or Band 10
Units: None

Specify whether the mobile uses standard cellular protocol or if itis
PCS-capable. If you are testing a PCS-capable mobile in the cellular band, you
should still specify US PCS. For downbanding, specify Band 10 (see
“Downbanding” on page 81

Name Size Settings: 0 through 25
Units: None

This is the number of characters in & | i ng Nane field that are sent.

Num Fax Settings: 0 through 99
Units: None

Specifies the number of fax messages that are waiting for the mobile to resj
to. This is used in the message waiting indicator (MWI) command.

Num SMS Settings: 0 through 99

Units: None

e suonduosag pjal4 pue usaids

Specifies the number of short message services (SMS) messages that are Wa
for the mobile to respond to. This is used in the message waiting indicator (MWI)
command.

Num Voice Settings: 0 through 99
Units: None

Specifies the number of voice messages that are waiting for the mobile to respond
to. This is used in the message waiting indicator (MWI) command.
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PresType

Screen Ind

Temperature

Settings: Pres OK (presentation allowed), Pres Res (presentation restricted), and
Not Avail (number not available)

Units: None
This determines the information that is sent when calling a mobile:

¢ Pres OK-both the Calling Name and Calling Number are sent.
* Pres Res - only the Calling Number is sent.
* Not Avail - neither the Calling Name or Calling Number are sent.

Settings: Not Scrn (not screened), Ver& Pass (verified and passed), Ver& Fail
(verified and failed), and Nwrk Prov (network provided)

Units: None

Setting: Thisis an immediate action field that is only used if a PCS Interfaceis
attached. Selecting thisfield causes the PCS Interface to perform atemperature
compensation routine to improve measurement accuracy through the interface.

Units; None
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Parametersof the DIGITAL MEASUREMENT Screen

The DIGITAL MEASUREMENT screen enables measurements in the test mode

of the mabile.
TheDIGITAL
MEASUREMENT
Screen
DIGITAL HERSUREMENTS
Oig Meas
EYH 1 Freauency Errar kHz QEVH | El
-0.0145 4.4400 -
Q
TH Pouer Peak EVNM El ®
>
29.3629 [2.2750 »
5
o
Ainplitude Traffic Chan To Screen g-
el vo— -
@
Pur Goin OYCC CALL CHFG 4
fAuto/Hold CALL CFGZ =
20 dB AHLG MERS =t
SFEC ANL o
Cntrl Chan AUTHEN ]
DIG MEAS
Tria Trre OCCH OYCD
2% Frane 128 Hore |
dig_meas.tif
Figure 72 TheDIGITAL MEASUREMENT Screen
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Amplitude Settings: -137.0 to +18.0
Units: dBm.

Thisisthe amplitude of the RF signal that the Test Set will transmit. Note: you
may haveto adjust the RF Gen Amplitude, Output Port, or Atten Hold when using
values above 0 dBm. Refer to the HP 8920 Series RF Test Set User Guide for
more information.

Note that the avail able setting is greater than both the specified maximum output
power of the Test System and the system specification aswell. Thisis done to
allow you to use the maximum output power of each individual Test Set.

Dig Meas Settings: EVM 1, EVM 10, Adj Ch Pwr, Avg Pwr, BER, DTC WER, DCCH WER
Units: None.

Thisfield shows the set of measurements that are being displayed.

DVCC Settings: 1 through 255
Units: None, Integer values.

Thisisthe Digital Verification Color Code. Thisis for the DTC only. For the
DV CC of the DCCH, see “Parameters of the DCCH CALL CONFIGURE
Screen” on page 220

Pwr Gain Settings: Auto, Hold
Units: dBm, Integer values.

Pwr Gain controls the RF attenuator and the DSP gain. Used with Average Power,
it is frequently best to keep this in Auto mode.
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Slot Settings: 1 through 6
Units: None, Integer values.
Slot isfor the DTC only. The timeslot which the mobile is directed to use.

During half-rate transmission, slots are paired in the following manner: 1& 4,
2&5, 3&6.

Traffic Chan Settings: 1 through 799, 990 through 1023
Units: None, Integer values.
Thisisthe channel number of the traffic channel.

Note that if you changethe Traf fi ¢ Channel nunber fieldinthe DIGITAL
MEASUREMENT screen, theRF Gen Fr equency field in the Duplex screen
changes corresponding to the new channel number. However, if you change the
RF Gen Frequency fieldinthe Duplex screen, the Traffic Channel number does
not change.
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Trig Type

Amplitude
Trigger Level

Pulsed Carrier

Settings: Amptd Hi, Amptd Mid, Amptd Low, Immediate, ANL TG IN, Frame
Clk, 2x Frame

Units: None
Thisfield specifies the trigger conditions for the digital analyzer.

Selecting the appropriate trigger is necessary when making BER measurements
and aligning the digital analyzer to timeslots for power, adjacent channel power,
or EVM measurements.

Selecting | mredi at e causes the analyzer to be triggered immediately.

Selecting ANL TG | N causes the analyzer to be triggered by the signal at the
HP 83206A's ANALYZER TRIGGER IN connector. However, this connector is
not active on the HP 82603A.

Selecting2x Fr ame causes the analyzer to be triggered by the 50 KH4réne
clock provided by the Test Set’s digital generator.

SelectingFr ame d k causes the analyzer to be triggered by the 25 Hz frame
clock provided by the Test Set’s digital generator.

Amplitude triggering uses low-to-high amplitude transitions in pulsed carriers as
the trigger source. Trigger thresholds are@tiB Anptd Hi ), -12 dB @npt d

M d), and-18 dB @npt d Low) from the maximum AdcMaxAbs level. The

I nput field must be set to eithént | ForExt I F IN.

Set Trigger Delay to start analyzing here...

Empty slot(s) TW/\/\/L

@Undetected bits 2nd slot of data begins here...
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Parameters of the ANALOG MEASUREMENT Screen

This screen is used to make RF and audio measurements on the mobile station
connected to the ssimulated base station while on an active voice channel.

The host firmware does not monitor the mobile station’s transmitted carrier power
while the ANALOG MEASUREMENT screen is displayed. If the power falls
below 0.0005 Watts no error message is displayed nor will the simulated base
station terminate the call while on the ANALOG MEASUREMENT screen.

The ANALOG
MEASUREMENT
Screen 7
)
ANALOG MEAS g
)
TH Frea Error kHz FH Deviation kHz a
0.113 0.083 Z
. . @
o
Th Fower [ W | kHz | o
@
0.0631 5.96995 2
_§.
To Screen g.
Auplitude AFGenl Frea| AF Anl In %
dBn kHz
AFGenl To Filter |
FH 300Hz HFF CALL CHFG
0.00 Filter 2 ANLG MERS
kHz | TEENE SPEC ANL
De-Enrhosis | [INEAGIAEE
Fal ys/0ff
Detector
flore |
scrn28.tif
Figure 73 The ANALOG MEASUREMENT Screen (when DAMPS system typeis selected)
AF Anl In Settings: FM Demod, AM Demod, SSB Demod, Audio In, Radio In, Ext Mod,

Mic Mod, FM Mod, AM Mod, Audio Out
Units: None.

This field selects the input for the Audio Frequency analyzer.
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AF Freq Settings: SINAD, Distn, SNR, AF Freq, DC Level, Current
Units: None.
Thisfield is aone-of-many field used to select the type of measurement to be
made by the Audio Frequency Analyzer on the audio signal being measured.
AFGenl Freq Settings: 0 through 30 kHz
Units: kHz, Hz, real values
Thisfield sets the output frequency of Audio Frequency Generator #1.
AFGenlTo Thisfield has two subfields:
« the upper subfield sets the destination port for Audio Frequency Generator #1
* FM= RF Generator FM modulator
* AM= RF Generator AM modulator
* Audi o Qut = AUDIO OUT connector on front panel of Test Set
« the lower subfield sets the:
* FM modulation deviation if upper subfield setfbdl(Units: Hz, kHz)
* AM modulation depth if upper subfield setAM (Units: %)
« amplitude of audio signal at the AUDIO OUT connector if upper subfield set to
Audi 0 Qut (Units: volts rms)
For testing mabile stations the upper field isnormally set to FMand the lower field
set to the desired FM deviationin kHz.
Amplitude Settings: —137.0 through +18.01
Units: dBm.
This field sets the output power of the simulated base station’s transmitter (the
output power of the Test Set's RF Generator).
Note that the available setting is greater than both the specified maximum output
power of the Test System and the system specification as well. This is done to
allow you to use the maximum output power of each individual Test Set.
De-Emphasis Settings: 750 us, Off
De-Emphasis is used to select or bypass theugsle-emphasis filter network
used to condition the audio signal before being analyzed by the Audio Frequency
Analyzer.
Units: None.
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Detector

Filter 1

Filter 2

FM Deviation

TX Freq Error

TX Power

Chapter 7, Screen and Field Descriptions
Parameters of the ANALOG MEASUREMENT Screen

Settings: RMS, RMS* SQRT2, PK+, PK-, Pk+/2, Pk+tMax, Pk+ Hold, Pk+/2 Hold,
Pk+Mx Hold

Units: None.

This field is used to select the type of detector used to measure the amplitude of
the audio signal being measured.

Settings: <20Hz HPF, 50Hz HPF, 300Hz HPF, C MESSAGE
Units: None.

This field selects one of several standard or optional audio frequency filters which
can be used to condition the audio signal before being analyzed by the Audio
Frequency Analyzer.

Settings: 300Hz LPF, 3kHz LPF, 15kHz LPF, >99kHz LPF, 6kHz BPF
Units: None.

This field selects one of several standard or optional audio frequency filters
can be used to condition the audio signal before being analyzed by the Aud
Frequency Analyzer.
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This is a measurement

This field displays the measured FM deviation of the carrier being transmitted by
the mobile station. Four dashes (----) indicate that no carrier is present to measure.

This is a measurement

This field displays the frequency error (error = assigned carrier frequency -
measured carrier frequency) of the carrier being transmitted by the mobile station.
Four dashes (----) indicates that there is no carrier frequency present to measure.

This is a measurement

This field displays the measured RF power of the carrier being transmitted by the
mobile station. Four dashes (----) indicates that there is no carrier present to
measure.
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Parameters of the DTC AUTHENTICATION Screen

This screen provides authentication features that are used to test the mobile’s call
security functions to prevent call fraud on a DTC. Authentication enables the base
station to confirm the mobile’s identity.

The screen shown iRigure 74is displayed when thgyst em Type field on the
CALL CONTROL screen is set IoCCH, theCnt r1  Chan field is set tddi g, and
the mobile is connected to a DTC.

AUTHEMTICATION

Authent ESH

RAND

RANDSSD

To Screen
CALL CHTL
CALL CHFG

SPEC ANL

AUTHEH
OIG MEAS

H_KEY CHECKS U
000000

authen_scrn.tif

Figure74 The Authentication Screen (when assigned toa DTC)
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Authent

CHECKSUM

ESN

Chapter 7, Screen and Field Descriptions
Parameters of the DTC AUTHENTICATION Screen

Settings: 20-digits
Units. None

The A_key is a 26-digit number stored in the mobile station’s permanent security
and identification memory and is not accessible to the user. The number you enter
must match that in the mobile. This field lets you enter the first 20 digits of this
value; the other 6 digits are computed using a special algorithm and are
automatically entered in tHeHECKSUMfield.

The user must obtain a valid 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 does not write data back to the A_key field during
manual operation.

Settings: Off or On
Units: None

This turns authentication features on or off for call processing operations.

Settings: 6-digit hexidecimal value
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Units: None

This field contains the last 6 digits of the A_key. The first 20 digits are entered in
the A_KEY field.

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&3keThe 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.
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RAND

RAND isa 32 bit value that is entered as an 8-digit hexadecimal number. The
mobile station stores and uses the most recent version of RAND in the
authentication process.

RANDSSD RANDSSD is a56-bit random number (14 hexidecimal digits) created by the
home system for the mobile, and must be entered prior to issuing a Shared Secret
Data (SSD) Update. This value is used with the mobile station’s A-key and ESN
to create its Shared Secret Data (SSD).

RAND U RAND_U is the 24-bit random number issued by the base station in the Unique
Challenge Order. RAND_U is entered as a 6-digit hexadecimal value.
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Parameters of the AVC AUTHENTICATION Screen

The following fields are displayed on the AUTHENTICATION screen when the
Syst em Type field on the CALL CONTROL screen is set to DCCH and the
Cntrl Chan field is set to Anal og, or when the mobile is connected on an
Analog Voice Channel (AVC).

AUTHEWTICATION

Authent ESH
0ff/0n

RAND_B
BOSF
RANDSED_1
[401BEE _ ]
RANDISD_2

To Screen

I
SPEC ANL

AUTHEN

A_KEY
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Figure75 The AUTHENTICATION Screen (when assigned to an AVC)

These parameters are used by the Cave algorithm during Call Processing
functions such as registration, page, and originate to verify avalid call.
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A Key
Settings: 26-digit
Units. None
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 generation isonly

supported through the remote user interface.

Authent
Settings: Off or On
Units: None
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.

ESN
Settings: 8-digit hexadecimal
Units: None
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.
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RAND_A
Settings: 4-digit hexadecimal
Units: None

RAND_A isthe 16 most significant bits of 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_A is user definable.

RAND_B
Settings: 4-digit hexadecimal
Units: None

RAND_B isthe 16 least significant bits of 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.

RANDSSD 1
Settings: 6-digit hexadecimal

Units: None
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RANDSSD _1 isthe 24 most significant bits of the random number issued by the
base station in the SSD Update Order. RANDSSD _1 is user definable.

RANDSSD 2
Settings: 6-digit hexadecimal
Units: None

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 user
definable.
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RANDSSD_3

RAND U

1of N

Settings: 2-digit hexadecimal
Units: None

RANDSSD_3isthe 8 least significant bits of the random number issued by the
base station in the SSD Update Order.

Settings: 6-decimal hexadecimal
Units: None

RAND_U isthe 24-bit random number issued by the base station in the Unique
Challenge Order. RAND U isuser definable.

Settings: 1 through 10 decimal
Units: None

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 atering the number of timesthe
system parameter message is sent to the mobile station.
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This chapter lists the connectors on the front and back panels, and provides a brief
description of each.
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Connector overview

HP 83206A TDMA
Cellular Adapter

Front Back

Figure 76 HP 83206A Cellular Adapter Connectors Front and Back Views
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Front Panel Connectors

Analyzer Baseband Direct Input to the Digital Analyzer for analyzing data streams. Thisinput is
Dataln available through HP-1B control of the TDMA Encoder screen. (Not in use at this
time)

Operating Considerations

Therising edge of the Analyzer Data Clock In signal triggers the analyzer to read
this data.

The data must be present on the input for greater than or equal to 100 nsec before
the rising edge of the clock. The data must be stable on this input for
>=1.3microsec after being triggered by the Data Clock to correctly read the data.

Input level = TTL

Input impedance = 100 kQ
Data rates:

* 48.6 kbit/sec

Analyzer Data Therising edge of the signal applied to this front panel port causes the data on the
Clock In Analyzer Baseband Data In connector to be sampled by the Digital Analyzer. (Not
in use at thistime)

Operating Considerations
Input level = TTL

Input impedance = 100 kQ
Expected Clock Frequency:
* 48.6 kbit/sec
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Analyzer Trigger In This connector allows external signalsto trigger the Digital Analyzer to begin

Generator
Baseband Data In

sampling the selected input. (Not in use at thistime)
Operating Considerations

Used for frame synchronization of the analyzer.

Input impedance = 100 kQ
Input level = TTL (rising edge)

This connector allows you to send external data to the Pre-modulation filter/IQ
modulator. (Not in use at this time)

Operating considerations

When using an external reference, the same reference used to generate the
Baseband data must also be connected to the Cellular Adapter’s Ref In connector
to correctly clock the data.

Modulation data consists of two-bit symbols (00, 01, 10, 11) that are sent to the
Pre-modulation filter. The first bit of a symbol is clocked in on the rising edge of
the symbol clock. Care must be taken to properly align the input data with the
Symbol Clock to correctly modulate the Digital Generator.

This signal is not affected by tibat a Del ay field setting. The nominal delay
from the first data bit in a two-bit symbol to its peak RF response (decision point)
after pi/4 DQPSK modulation is 12 bits (6 symbols).

Input level = TTL
Data rate = 48.6 kbits/sec
Input impedance = 10Xk

246

S:\HP83206A\USRGUIDE\MANUAL\connect.fm



Chapter 8, Connector Descriptions
Rear Panel Connectors

Rear Panel Connectors

Anl Trig Out This connector outputs the signal used to synchronize external equipment to the
Digital Analyzer. A rising edge indicates the Analyzer was triggered. (Not in use
at this time)

Operating Considerations

All values are rounded to the nearest full bit.

Bit Clk Out This signal outputs a square wave from the Digital Generator’s Bit Clock. This
allows you to synchronize external equipment to the Digital Generator.

Operating Considerations

When using internally generated data, the Gen BB Data Out signal is stable before
the rising edge of the Bit Clk Out, allowing the Bit Clock to be used to strobe the
data into your external equipment.

Output frequency = 48.6 kHz
Output level = CMOS
Output impedance = 50 Ohms

Control 1/0 This connector provides data communication between the Test Set and the
Cellular Adapter. The Cellular Adapter cannot be turned on without this cab
attached to an operating Test Set.
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CW RF In Thisisthe RF carrier input to the Cellular Adapter. It is normally connected to the
Test Set’'s CW RF Out connector.

Operating Considerations

Nominal input level = 0 dBm, +/- 4 dB
Maximum input level = + 12dBm
Input impedance = 50 Ohms
Frequency range:

¢ 500 to 1000 MHz without IQ modulation
e 810 to 956 MHz with 1Q modulation

Diag Out This port provides various signals used to service the Cellular Adapter.

When servicing the Cellular Adapter, this port is connected directly to the Test
Set’s AUDIO IN (HI) connector. Diagnostic routines are then run using the Test
Set’s internal IBASIC computer to locate the faulty module.

ExtIFIn This port is generally connected to the HP 8920B Option 006 DET OUT port for
making the average power measurement.

This connector allows an external IF signal to be used in place of the 114.3 MHz
IF that comes from the Test Set. This allows you to provide your own external
downconversion of the modulated carrier, bypassing the Test Set receiver down
conversion to 114.3 MHz and Cellular Adapter down conversion to 700 kHz.

Operating Considerations

Input Frequency = 700 kHz, +/- 1 kHz
Input level range = 30 to 400 mV peak
Input impedance = about 1 k Ohm

Set the Sample Clk to 2.5 MHz for a 700 kHz IF and 1 MHz for a 220 kHz IF.
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Frame Clk Out

Gen BB Data Out

Ref In

Chapter 8, Connector Descriptions
Rear Panel Connectors

This connector provides a square wave from the Digital Generator’'s Frame Clock.

This allows you to synchronize external equipment to the Digital Generator.
Operating Considerations

Nominal output frequency = 25 Hz

Output level = CMOS

Output impedance = 50 Ohms

This connector monitors the digital signal applied to the Pre-modulation Filter/IQ
Modulator. This signal comes from either of two sources:

The internal Digital Generator section
The front panel Generator Baseband Data In connector (not available yet)
Operating considerations

The nominal delay from the first data bit in a two bit symbol to its peak RF
response after pi/4 DQPSK modulation is 12 bits (6 symbols).

Output level = CMOS
Output impedance = 50 Ohms
Nominal Data Rate = 48.3 kbits/sec

This connector provides a timing reference for the Digital Generator and Digital
Analyzer sections. One of these frequencies must be used:

25 Hz, 50 Hz, 24.3 kHz, 48.6 kHz, 1 MHz, 2 MHz, 5 MHz, 10 MHz
Operating Considerations

The Ref Unlock indicator is lit if the reference signal’s frequency does not m
this field setting.
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NOTE:

Serial Port

Symbol Clk Out

1143 MHzIF In

Using a Frame or 2X Frame Reference: it takes about 30 secondsto lock to a 25 or 50 Hz
reference after connecting the reference signal and selecting the correct setting in the
Reference field. The 200 and 400 Hz selections are alittle faster. If the reference signal is
disconnected and then reconnected, you must re-select the reference frequency in the
Reference field to start the phase-locking process over again. If you do not re-select the
reference frequency, it can take hours to re-establish phase lock with these very low
frequency references.

Not used.

This connector provides an output for the Symbol Clock of the Digital Generator.
This allows you to synchronize external equipment to the Digital Generator.

Operating Considerations

Data Delay is not programmable yet. When using internally generated data, and
the Data Delay valueis an even number, the first bit of a symboal is present on the
rising edge of the Symbol Clock. If the delay is an odd number, the second bit of
the symbol is present on the rising edge of the Symbol Clock.

Nominal output frequency = 24.3 kHz
Nominal output = CMOS
Output impedance = 50 Ohms

This connector is where the Cellular Adapter receives the 114.3 MHz |F from the
Test Set’s receiver section. It is usually connected to the Test Set's 114.3 MHz IF
OUT port.

Operating Considerations
Input impedance = 50 Ohms
Input level range = -53 to -30 dBm

Input Bandwidth: The incoming signal goes through a 114.3 MHz bandpass filter
with about 400 kHz 3 dB bandwidth before down-conversion to 700 kHz. A 20
MHz LPF and a 3 MHz LPF provide additional filtering before being analyzed.
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10 MHz REF OUT Thisrear-panel port outputs a10 MHz reference. Thissignal is phase locked to the
signal applied to the REF IN port. All clocks (Bit, Symbol, and Frame) are
derived from or phase locked to this signal.

If the REF UNLOCK indicator islit, the output frequency may not be accurate.

Operating Considerations

Nominal output level: >+5 dBm

Output impedance =50 Q

Frequency stability = the same as the signal applied to the REF IN connector
(typically needs to be within £5 ppm of the selected Ref er ence frequency).
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IQ RF OUT This rear-panel port outputs the carrier applied to the rear-panel CW RF IN
connector.

This port is normally connected to the Test Set’s rear-panel IQ RF IN connector.

Operating Considerations

Even when the Digital Generator is not actively sending a message, the 1Q
Modulator still receives symbol data.

Output impedance = 50
Nominal output level:

e -9.5dBm ¢1.5 dB) when IQ modulated.
¢ 0dBm un-modulated (CW).

Frequency range:

e 500 to 1000 MHz without 1Q modulation (may have AM or FM from the Test Set).
e 810 to 956 MHz with 1Q modulation.
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Troubleshooting

This section discusses the probabl e causes of some problemsthat may occur while
using the HP 83206A in your Test System. Sections are divided into groups
dealing with specify hardware configurations and operating modes.

Call for HP If, after using the information in this section, you still cannot solve your problem,
Support call the HP Help line at 1-800-922-8920 (USA and Canada only) for product or
application assistance.
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General Operating Reminders

If a Non-recoverable Firmware Error is Encounter ed

When a non-recoverable firmware error occurs, the Test Set is “locked up”, and
displays a message indicating that you must turn the Test Set off and back on
before you can use the Test Set again. If you encounter this type of message, you
should record the information listed below before turning the Test Set off, and
then call your HP Field Engineer. You may also call the HP Support line at
1-800-922-8920.

When calling in to report a non-recoverable firmware error, have the following
information ready:

Your name and phone number.

Your company’s name and address.

The Test Set model number.

The Test Set’s firmware revision (displayed at the top of the screen during power-on

and also on the CONFIGURE screen).

* The Call Processing system type you were using (DCCH, AMPS...etc).

¢ The make and model of mobile you are using.

* How often this error occurs when repeating the operation that originally caused the
error.

« Complete message displayed when the error occurs.

* How to duplicate the error. This is especially important when getting help. If your HP

contact person has the needed instrument(s), that person will try to duplicate the

operation as soon as possible to try to help you isolate the problem.

The REF UNLOCK Indicator Must be Off

The REF UNLOCK indicator on the front panel of the Cellular Adapter must be
off during operation (and the PWR indicator must be lit). If the REF UNLOCK
indicator islit, the Cellular Adapter is not receiving the 10 MHz reference from
the Test Set. Connections for the Cellular Adapter and PCS Interface are shownin
Chapter 11, “Installing the Cellular Adapter,” on page.285

Displaying DCCH Screens

To access the various DCCH screens shown in this manual, you must access the
CALL CONTROL screen and set tisgst em Type field to DCCH. Se€‘Going to
the TIA/EIA-136 CALL CONTROL Screen” on page .37
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M aking Handoffs

To make a handoff from aDTC or AV C to another channel, you must first set the
Traffic Channel Assignnent fieldsto indicate the channel you want the
mobile to go to. You must then select the Handof f field to initiate the handoff.

Making Accurate Power M easur ements

The Average Power and TX Power (Avg) measurements should be periodically
calibrated during operation by selecting the Power Met er [ Zer o] field on the
DCCH CALL CONFIGURE screen.

Therelative TX Power [dB] measurement needs to be re-calibrated any time new
firmwareisinstalled and anytime the Cellular Adapter isremoved and reinstalled.
See “Power Measurements” on page 136e alsdTo Recalibrate Relative TX
Power” on page 287

To Accessthe DCCH Call Processing Screensvia HP-1B

Use the same command to access the CALL CONTROL screen that you would
use for AMPS operatioml SP ACNT. Then set the system type to DCCH with the
CALLP:CSYS ‘DCCH command.

To Display M easurements on the Call Control Screen

The Connect annunciator must be “lit” before measurements can be displayed on
the CALL CONTROL screen. To make measurements without having a
connected call, such as when operating the mobile in its test mode, go to the
DIGITAL MEASUREMENTS screen.

Recalibrate After Changing Cellular Adapters

Any time a Cellular Adapter is used with a different Test Set, the PER_CALD
calibration routine must be run to calibrate the two instruments.|/&ee
Modulator and Relative TX Power Calibration” on page 287

Restoring Temporary Calibration Factors After a Firmware Upgrade

If you requested and received a firmware upgrade for your Test Set, you need to
restore the calibration factors used for three functions: TX Power measurements,
DC Current measurements, and DC FM offset.

To re-establish the TX Power zero point:

1. Disconnect any signals to the RF IN/OUT port on the Test Set.
2. Pressthe TX key to accessthe TX TEST screen.
3. Selectthe TX Pwr Zer ofield.

255

—
=
o
c
o
D
n
>
o
@]
=
>
«©«




Chapter 9, Troubleshooting
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Tore-establish the DC Current zero point:

1. Disconnect any cablesto the DC CURRENT MEASUREMENT connections on the
Test Set’s rear panel.

2. SelectAF ANL from the To Screen menu to go to the AF ANALYZER screen.

3. SelecttheDC Current [ Zero] field.

Tore-establish the DCFM zero point:

Disconnect any signals to the Test Set’s front-panel AUDIO IN and RF IN/OUT ports.
SelectRF GEN from the To Screen menu to go to the RF GENERATOR screen.

Set theAFGenl To field toFM 0. 00 kHz.

Select the=M Coupl i ng field to DC.

Select thédC FM Zer o field.

agrwDNRE

Vocoder Selection

The Test Set does not contain its own vocoder, but it does support the use of the
V SEL P and ACELP vocoders in mobiles. If you have a Test Set with afirmware
revision in the range of B.04.01 to B.05.00, you can only access the ACELP
selection using remote (HP-1B) operation (CALLP:DCCH:VOC ‘ACELP’ ). For
firmware version B.05.01 and above, you can select both vocoders manually or
viaHP-IB.

Setting the RF Generator Frequency and Amplitude Outside of the Call Control
Screens When Using a PCS Interface

It is possible to use other screens and control fields outside of the Call Control
screens when using the Cellular Adapter with a PCS Interface. When operating on
another screen (such asthe DUPLEX TEST screen) you should reset the
Amplitude after changing the RF Gen Freq to ensure that the RF amplitudeis
accurate. This operation is not required when setting the channel number on the
Call Control screens.
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Remote Operation Considerations and Recommendations

L oopback BER

To Prevent
Problems When
Changing the
System Type

Temperature
Compensation

Handoffs

Releasing a Call

Going from the
Data Display to the
M easur ement
Display Mode

The following items discuss operation under HP-1B control. For much more
information on programming in the Call Processing Subsystem, refer to the HP
8920B Programmer’s GuididP P/N 08920-90222.

When making loopback BER measurements on the DIGITAL
MEASUREMENTS screen, configure the DTC settings on the CALL CONTROL
screen prior to switching to the DIGITAL MEASUREMENTS screen.

Changing the Syst em Type field (on the Call Control screen) from AMPS to

DCCH, and then immediately changing the Cnt r1  Chan settings, can cause the

Test Set to experience a non-recoverable firmware error (a “fatal” error requiring
you to turn the Test Set off and back on). This can be eliminated by either
querying the call processing status registers untifthhé ve annunciator is lit
(recommended method) or by inserting a wait statement (of about 3 seconds) in
your program after th8yst em Type is changed.

The CALL CONTROL or DCCH CALL CONFIGURE Il must be displayed
before performing the temperature compensation usinQRIReDCCH: ZPOW
command.

After establishing a call on a DTC, wait at least 1 second before handing the call
off to another channel. This helps eliminate the erdantiof f nmessage not
acknow edged by nobil e”.

After establishing a call on a DTC, wait at least 1 second before releasing the call.
This helps eliminate the errorél ease acknow edgment not
acknow edged by nobil e”.

When changing thBi spl ay field from Dat a to Meas, you can get the error
“Query UNTERM NATED' if you query a measurement too soon. A wait of .2
seconds after changing the Display setting should eliminate this problem.
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Changing from
ANALOG MEAS
Screen to CALL
CONTROL Screen
M easur ements

Zeroing the Power
Meter With aPCS
Interface

Triggering to
Prevent Non-
recover able
FirmwareErrors

Reducing Wait
Statementsin Your
Program

When going from the ANALOG MEAS screen to the CALL CONTROL screento
make a MAHO or Adjacent Channel Power measurement, you should wait
about.4 seconds (at cellular band frequencies) or .6 seconds (at PCS frequencies)
before querying the measurement.

The trigger mode retrigger must be set to “Repetitive” when zeroing the power
meter in the PCS Interfac&Rl G MODE: RETR REP).

Remember to set tigyst em Type on the CALL CONTROL screen foCCHand
set thePCS Mode field on the CONFIGURE screen @ before attempting to
zero the meter using ti@R: DCCH: ZPOWcommand.

Occasionally you may encounter non-recoverable firmware errors resulting from
timing conflicts between your program and the Cellular Adapter. These conflicts
are often caused by using immediate trigger commands that do not allow the
Cellular Adapter enough time to complete a measurement before being queried.
To help prevent this problem, use the default continuous trigger state whenever
possible.

Wait statements are typically used to allow the Test System to finish the last
requested operation before sending another command. A much more efficient
programming method is to use the Call Processing Status Registers to control
program execution. These registers monitor various call processing operations

and indicate when a condition exists; such as when a mobile has successfully
answered a page and the Test Set is in the Connect state. Using these registers, you
can write routines that cause the program to wait until a certain register indicates
an operating conditions exists, instead of entering some specific time period in
seconds. Refer to théP 8920B Programmer’s Guider more information on

using the Call Processing Status Registers.
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ProblemsWith or Without a PCS Interface Present

This section deals with Test Systems that do not include a PCS Interface.

Mobile will not O Verify that you have correctly connected the mobile to the Test System. See
camp on a Control “Connecting a Mobile” on page 38
Channd. O Verify that you have set the Syst em Type field (onthe CALL CONTROL screen) to
DCCH.
O Verify that you have set theCnt r I Chan settings to match the capabilities of your
mobile.

O Verify that you have set the SI D (System Identification number) to match the
programming of your mobile.

O Verify that the Ampl i t ude fieldis set to alevel that provides a Control Channel with
great enough amplitude for the mobile to camp on. This level may have to be adjusted
higher than expected if another strong Control Channel signal is being generated at a
different frequency near the mobile under test.

O Pressthe DUPLEX key to access the DUPLEX TEST screen. Verify that the
I nput Port fieldissettoRF | n,andthat theQut put Port fieldissettoRF OUT.
These settings assume you are connecting the mobile’s antenna port directly to the RF
IN/OUT port of the mobile. If the mobile’s receive and transmit connections have been
separated for testing, set these fields according to the configuration you are using.

Message “DTC msg (This assumes the mobile does register successfully.)

not acknowledged O Verify that you have selected the correct vocoder setting for your mobile in the Voc:

gy mobile™ occurs = ¢4 (o the CALL CONTROL screen).
uring atte_mpt to O Verify that theMs | Dfieldisset to Phone Numand that the correct phone number for
page mobile. the mobile is entered.

Mobile successfully O TheTraffi c Chan Assi gnnment settingsare not compatiblewith your mobile. Be
answers page but sureto set the Type: , Band: , and Chan: fieldsfor the traffic channel you want the

immediately drops mobile to go to when paged.

the call.

The message This message occurs because the Test Set’s squelch threshold is continually being
“Squelch Interrupt crossed by the digital signals from the mobile, overflowing an internal memq
Overfull. Press buffer. This situation does not affect measurement ability or accuracy, and §
MEAS RESET” is  be ignored.

displayed.
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Problems With or Without a PCS Interface Present

The message The DIGITAL MEASUREMENTS screen expects to see a symbol clock to be
“Symbol clock is  ableto make measurements on aDTC. This message occurs when accessing this
weak: accuracy is  screen while the mobile is on an AV C; a situation where a symbol clock is not
degraded” is normally present.

displayed. If this message is displayed while measuring a DTC, increase the signal level of

the mobile until this message is no longer displayed.
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Problems Specific to Using a PCS I nterface

Mobile will not
camp on a Control
Channdl.

This section deals with problems specific to using a PCS Interface.

O Verify that you have correctly connected the PCS interface to the Test Set. See “PCS
Interface Connections” on page 288
O Verify that you have correctly connected the mobile to the Test System. See
“Connecting a Mobile” on page 38
O Verify that the PCS Interface isturned on (the POWER LED is on).
O Verify that you have set the PCS Mode field (on the CONFIGURE screen) to On
O Verify that you have set the M5 Capab field (on the DCCH CALL CONFIGURE 11
screen) to match the type of mobile you are using.
» If the mobile is capable of operating in the US PCS band, set this field to
US PCS (even if you are testing it at Cellular band frequencies).
» If the mobile is not PCS-capable, set this fiel@sd | ul ar .
O Press the DUPLEX key to access the DUPLEX TEST screen. Verify that the
| nput Port field is set toAnt , and that th&@ut put Port field is set tdupl .
These settings are needed to correctly work with the PCS Interface.

Message “Selection This message is displayed when trying to select a Syst em Type on the Call

not supported in
PCS mode” occurs.

The PCS Interface
is on but the PCS
Mode field does not
appear on the
CONFIGURE
screen.

Control screen that is not supported when using the PCS Interface, such as TACS
or JTACS.

The PCS Interface must be connected properly to the Test Set, and be turned on
before the Test Set, for the Test Set to control it.

1. Verify that the serial cable is connected between Test Set’s Serial Port and the PCS
Interface’s Serial Port.

2. Verify that the HP-IB/SER switch on the PCS Interface is set to the SER position.

3. Turn the Test Set and the PCS Interface off.

4. Turn the PCS Interface on and wait until it beeps twice. The two beeps indicate that the
PCS Interface is set to serial control.

5. Turn the Test Set on.

6. Press SHIFT, DUPLEX(CONFIG) to access the CONFIGURATION screen.

7. Select the PCS Mode field. The field will remain highlighted for several seconds as the
PCS Interface is switched into the RF path of the Test System. When the field is no
longer highlighted, it will indicate that the PCS Mod&is
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M essages
The messages included below are those specific to the Cellular Adapter. For Test
Set messages refer to the HP 8920 Series Test Set User’s Guide.
Alert attempted while not in Maintenance or Connect state.
Amb Lite Communication FAILED.
Amb Lite Communication OK.
Attempt to start DTC Loopback while not Active.
Attempt to start DTC Loopback with an Analog Voice Channel.
Call Processing Reset to Control Channel.
Cannot zero the power meter while in connected state.
Convergence error: readings may beinvalid.
The DCCH has been aborted.
The DTC has been aborted.
FACCH/SACCH Buffer overflow
Handoff attempted while not in Connect state.
IPC Port Error.
Measurements available only in Connect State or Dig Meas Screen
The mobile didn’t acknowledge the change power order.
Mobile failed to respond to the Page message.
Mobile failed to send the Registration message.
No Reverse DTC is being detected, loss of Traffic Channel.
Order attempted while not in Connect state.
Order attempted while not on Control Channel.
Origination attempted while not in Active state.
Origination in progress.

Overdriven: accuracy may be degraded.
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Page attempted while not in Active state.

Registration attempted while not in Active state.

The release acknowledgment was not received from mobile.
Release attempted while not in Connect state.

RF Power Loss indicates loss of Voice Channel.

Signal weak: accuracy may be degraded.

Symbol clk weak (all zeros?): accuracy degraded.
Sync error not found: accuracy may be degraded.

Sync word timing error: readings may beinvalid.
Time-out occurred while attempting to access Mobile.
Time-out occurred while attempting to alert Maobile.
Time-out occurred while attempting to page Mobile.
Time-out occurred while attempting to register Maobile.
Time-out occurred while in Maintenance state.

Time-out occurred while waiting for answer from Mobile.
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TIA/EIA-136 Basics

This chapter briefly describes the TIA/EIA-136 system, and its Digital Control
Channel (DCCH).

265



Chapter 10, TIA/EIA-136 Basics
What is TIA/EIA-1367

What isTIA/EIA-1367

TIA/EIA-136 is a mobile communications system standard which extends the
functions of the dual-mode system standard TIA/EIA-627. TIA/EIA-627 isalso
known as NADC/TDMA (North American Dual Mode Cellular/Time Division
Multiple Access).

NADC/TDMA isadual mode, full duplex cellular communications system in
which each voice channel can be defined by both afrequency and atime dot. In
earlier cellular communication systems the voice channel was defined only by a
frequency. By sharing one transmission frequency, more calls can be transmitted.
The dual mode system uses a digital traffic channel (DTC) or an analog voice
channel (AVC).The dual mode system uses only an Analog Control channel to
control transmissions on the voice and traffic channels. TIA/EIA-136 hasthe
DTC, AVC, ACC, and adds a Digital Control Channel (DCCH).

TIA/EIA-136 expands the capability of the TIA/EIA-627 system to include:

* Sleep mode for decreased battery usage during non-talking time

< Public, private, and semiprivate cells such as picocells in office buildings and personal
base stations

« Short Message Service (SMS) for both point-to-point and broadcast information

* Greatly improved security (using DCCH and authentication)

* Improved voice quality
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Chapter 10, TIA/EIA-136 Basics
What is TIA/EIA-1367

These features apply to the TIA/EIA-136 system as specified in the TIA/EIA

system standards.

-Feature

Description

Frequency Range

Reverse (mobile transmits): 824 to 849 MHz
Forward (base transmits): 869 to 894 MHz

1900 MHz hyperband
recommended Frequency
Range

Reverse: 1850 to 1910 MHz
Forward: 1930 to 1990 MHz

Channel spacing 30 kHz
Time dlots per channel 6
Users per voice/tr affic channel 3 (full rate)

(double and triple rates are optional)

Modulation Digital: 774 DQPSK, Nyquist filter factor
=0.35
Analog: FM
Data structure TDMA
Speech coding V SELP: 7950 bps, ACEL P 7400 bps

Modulation datarate

24.3 kilo symbols per second
(1 symbol = 2 bits)

TIA/EIA standards

TIA/EIA-136
1S-137 for mobile stations
1S-138 for base stations

RX/TX frequency spacing

Cellular: 45 MHz, PCS:80.04 MHz
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TIA/EIA-136 transceiver

TIA/EIA-136 transceiver

The Transceiver
Control Block

M odulation
M ethods

FM CIRCUITS CAN
OFTEN OCCURIN A
DIGITAL SIGNAL
PROCESSOR (DSP)

The Control
Channedls

The block diagram for atypical TIA/EIA-136 transceiver (Figure 77 on page 270)
is nearly the same asthat of an TIA/EIA-627 TDMA transceiver. The primary
difference between the two systems isin the control channel. All control channel
operations occur in the Transceiver Control Block. This block controls both the
control channels and the compl ete operation of the transceiver. The control block
for aTIA/EIA-136 transceiver must be capable of communicating in either analog
or digital control channels.

174 DQPSK isthe modulation method for the digital channels. Frequency
Modulation (FM) or Freguency Shift Keying (FSK) are the modulation methods
used for the analog channels.

The FM can occur digitally within a mobile station. In Figure 77 on page 270, the FM path
is shown separately. Thisisdonein order to show that TIA/EIA-136 mobiles have both an
FM path and a

174 DQPSK modulation path.

TIA/EIA-136 has both digital (DCCH) and analog (ACC) control channels. The
ACC controls the analog transmissions and guarantees backwards compatibility
with systems such as AMPS and TIA/EIA-627. The DCCH controls the digital
transmissions and enabl es the specialized features of TIA/EIA-136.

A transceiver on an ACC hasan Idle mode. During this state, the transceiver waits
for messages from the base station, or it can originate acall. A transceiver on a
DCCH has asimilar state: Camping. The major transactions which can be
processed during the Idle and Camping states are listed in the following table.
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TIA/EIA-136 transceiver

Table6 Major Transactions Which Can Be Processed in Idle or Camping M odes

Transactions that can be processed
during Idleonan ACC

Transactions that can be processed
during Camping on a DCCH

Origination
Respond to pages
Registration
Respond to overhead message
Respond to orders
Switch to aDCCH

Origination
Respond to pages
Registration
SSD update
User group call
Originate a point-to-point teleservice
Terminate a point-to-point teleservice
Authentication
Switchto an ACC
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TIA/EIA-136
Transceiver Block
Diagram

r—~Revefse — — — — — — — — — — — — — — — — — — — — — ~ Reverse- —
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Figure 77 aTIA/EIA-136 Dual Mode Transceiver
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Basic Functions of the DCCH in TIA/EIA-136

Power On and
Initialization

The process of making a TIA/EIA-136 call is essentially the same as making a
TIA/EIA-627 TDMA call. The primary difference comesin the control channel
functions.

The following sections describe the functions of the Digital Control Channel
(DCCH) used in TIA/EIA-136. Since ana og functions have been in usein AMPS
and TIA/EIA-627 systems, these should already be familiar to you and will not be
discussed here.

Functions used in TIA/EIA-136 systems are listed below.

Power On and Initialization

DCCH Scanning and Locking

Call Origination

Call Release

Time Alignment and Other Orders

Registration and Periodic Registration

Paging

Handoffs and Mobile Assisted Handoff (MAHO)
. Short Message Service (SMYS)

10. Authentication

11. Non-public System Selection

12. Mobile Assisted Channel Allocation(MACA)
13. Dual Tone Multi-Frequency Signaling (DTMF)

©CoONOUAMWNE

After the mobile powers up, it initializes. It must then determine whether to look
for an analog or a Digital Control Channel. Once that decision is made, there are
more tasks to be performed before the mobile reaches a state in which a call can
be made. The table below identifies these procedures for both the ACC and
DCCH.

After initialization, the mobile enters the idle mode and stays there whenever it is
not actively involved in messaging or processing atelephone call. Idle mode for a
TIA/EIA-136 mobileis called Idle when monitoring the ACCH and Camping for
the DCCH.
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Basic Functions of the DCCH in TIA/EIA-136

DCCH
Initialization Tasks

The basic stepsin initialization are described below.

Power On

Select preferred system (A or B)

Mobile chooses whether to search for aDCCH or an ACC

DCCH ACC

DCCH Scanning and L ocking Start Initialization Task

Select Digital Control Channel Scan Primary Set of Dedicated

Control Channels

Determine Signa Strength Update Digital Overhead

Aspects Information
Determine Service Aspects Primary Paging Channel
Selection
Verify Overhead Channel
Information
Enter DCCH Camping state Enter Idle state

DCCH Scanning and L ocking

When checking control channels for the strongest one, a mobile may scan all
channels. However, in the TIA/EIA-136 system, the DCCHs are scanned in
blocks. Thisis done to shorten the time required to find a control channel.

Theentire set of channelsfor asystemisdivided into 16 blocks, called probability
blocks. Each block is assigned a relative probability for the likelihood of
providing DCCH support. Service providers assign these probability blocks.

The mobile station will typically store the prioritized list of probability blocks for
its home system. The mobile will search each block’s channels in ascending order.

After communication has been established with a service provider, a ‘neighbor
list’ may be provided. This list contains information about the DCCHs that are
available in neighboring cells. This list is used by the mobile when searching
probability blocks for a new DCCH.

The candidate DCCH is selected in this step.
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Determine Signal Strength Aspects:
The mobile must evaluate the candidate DCCH for the following conditions:

* received signal strength is sufficient
« the maximum power of the mobile meets the system’s allowed maximum power criteria

Determine Service Aspects:
The mobile must evaluate the candidate DCCH for the following conditions:

< ifitis a DCCH allocated to the mobile according to its PAID (Paging Channel
Allocation ID)

< if the mobile is barred from using that system

< if the DCCH has the Network Type to which the mobile subscribes

Enter DCCH Camping State:

The DCCH Camping State is analogous to the Analog Control Channel’s Idle
state. From this state all orders can be processed. Additionally, if the mobile
determines it is appropriate to search for a new control channel (either ACC or
DCCH), it can return to the Control Channel Scanning and Locking State.

When a user with a mobile tries to call someone, the mobile makes a call
origination. A mobile can be using either a Digital or Analog Control Channel,
and it can originate a call to use either a DTC or AVC.

When another party makes a call to the mobile, the base sends the page message.
The basic steps in mobile initiated call origination are as follows.

Mobile beginsin Camping Mode or Idle mode

Mobile creates and sends an Origination message

Mobile receives a Channel Designation (either DTC or AVC)
Mobile invokes Registration Update procedure

Mobile tunes to the traffic channel and starts transmitting
Mobile enters Conversation Task

oOuswWNE

There are four types of call originations. These are listed below, and the specific
steps for each type are describedale 7, “Call Origination Steps,” on
page 274

1. Originate from DCCHto DTC
2. Originate from DCCH to AVC
3. Originate from ACCto DTC
4. Originate from ACCto AVC
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Table7 Call Origination Seps
1 Beginln DCCH Camping State ACC Idle State
Camping or . . . .
Idle State 1 Originate on 2 Originateon 3 Originate on 4 Originate on
DTC AVC DTC AVC
2 Createand Origination message contains SCM and Word A sent, contains SCM and MIN1
Send Service Code
Origination
M essage
3 Receive Receive DTC Receive AVC Receive Control Receive Control
Channel designation designation Message Word 1 Message Word 1
Designation (DVCC) (SAT)
Receive Digital Receive Digital
Assignment Word | Assignment Word
4 Invoke Invoke Invoke Invoke Invoke
Registration Registration Autonomous Registration Autonomous
Update Update Registration Update Registration
procedure Update Update

5 Tunetotraffic

Mobile tunesto

Mobile tunes to

Mobile tunes to

Mobile tunes to

channel and DTC, setstransmit | voicechannel, sets | DTC, setstransmit | voice channel, sets
start and receive rates, transmitter power and receive rates, transmitter power
transmitting time slot level, and begins time slot level, and begins
— transmitting SAT - transmitting SAT
Transmits either Always transmits
normal or shortened bursts
shortened bursts until timing is
until timing is aigned
aligned
6 Enter Begin Conversation Begin Conversation

Conversation
Task
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Camping Mode

Thisisthe mode in which the mobile waits for orders, or originatesacall. Thisis
analogous to Idle mode in an anal og system.

Origination M essage

The mobile transmits an Origination Message after confirming that the channel is
accessible by monitoring the Overload control.The Origination Message is
transmitted on the RACH (Random Access Channel). This message contains
information such as that listed below.

called party number

whether it is an emergency call or not
voice mode

data mode

L] L] L] L]

Channel Designation

This assigns the RF channel of the traffic (or voice) channel. Some information
included in this message is listed below.

« traffic channel number

< voice mode (defaults to VSELP voice coder and No Voice privacy)

« DMAC (Digital Mobile Attenuation Code) assigns mobile power level
e Assigned Time Slot (ATS)

« time alignment

Registration Update

The mobile receives and updates the SID (System Identification) and the
registration period parameters.

Confirm Initial Traffic Channel

The mobile tunes to the assigned RF channel, sets DVCC, DMAC, time slot
assignment, and Base Station Protocol Version status.

Conversation M ode

The user can begin the conversation.
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Basic Functions of the DCCH in TIA/EIA-136

Call Release During conversation mode, either party can terminate the call. On amobile, this
can be done by either pressing ‘END’ or by merely turning power off. When the
mobile user terminates the call, the base station smoothly disconnects from the
mobile.

M obile releases call

1

2.
3.
4

Mobile sends a rel ease message

Mobile terminates Conversation mode

Base station sends acknowledge message

Mobile enters Serving System Determination task

Basereleases call

gk wnhpE

Base sends a rel ease message

Mobile sends an acknowledge message

Mobile terminates Conversation mode

Base station sends acknowledge message

Mobile enters Serving System Determination task

Time Alignment There are many features of TIA/EIA-136 that can be used to maintain or update
and Other Orders information within the system. Some of these are described below.

Time Alignment. Once on a DTC, the base station can adjust the time alignment of the
mobile’s transmissions. This modifies the timing of the data within the mobile’s
assigned time slot.

Message Waiting Indicator. The base can notify the mobile and indicate the number of
messages that are waiting.

Calling Number Identification. This is sent from the base to the mobile, indicating the
number of the phone which is trying to contact the mobile.

Distinctive Ring. The base can define the type of sound the mobile produces when it is
called. The base can choose medium, high, or low pitch. It can also select the period of
the signal. This can be several combinations of long, short, PBX, or PIP (very short).

Registration and Registration is the process by which the mobile identifies itself to the base.
Periodic Periodic registration is away to remind the base station that the mobileis till in
Registration the area. It is used when the mobile wants to conserve battery power.

The basic procedure for registration is described below.

1

Base requests the mobile to register. A parameter on the DCCH broadcast message
identifies how the mobile is to respond. Typically the base station tells the mobile
station to register and include the Capability Report and the Serial Number messages.
Mobile responds with a registration message which corresponds to the required
parameters.
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Registration for TIA/EIA-136 differs under certain conditions. In these
conditions, the mobile replies with a registration that contains a message specific
to the condition. Some of the conditions are listed below.

« If the mobile has just powered down, the registration will contain a message with a
power down indication. The mobile then enters the Power Down mode (Null mode).

« If the mobile has just powered up, the message contains a Power Up indication.

» If the SID value does not match the mobile’s stored SID value, the mobile sends a
message with a New System indication.

< If the mobile needs to De-register, then the message sent contains a De-registration
indicator.

* If message decryption is enabled, the mobile will send the Message Encryption Mode
information with any registration method that is sent.

Periodic Registration

To greatly improve battery conservation, TIA/EIA-136 has the capahility to allow
the mobile to enter a sleep mode, where the mobile is not listening to any
messages sent by the base station. To maintain contact with the base, the mobile
must periodicaly register.

Periodic registration is accomplished by the following steps.

1. Mobile station starts a timer (PER_TMR) based on timing values (REGID and
REGID_PER) sent from the base station.

2. The base station continuously updates REGID as a system clock for registrations.

3. Mobile internally updates the value NEXTREG. Its value is also based on REGID and
REGID_PER.

4. Mobile, whenever PER_TMR expires, wakes up and looks for a new REGID
parameters message. It receives the latest value of REGID.

5. The mobile checks to find out if the value of REGID is greater than the value of
NEXTREG.

6. If REGID is greater than NEXTREG, then mobile will start the registration.

Some of the data used in registration are described bel ow.

REG Period (REGPER): the registration periodicity counted in number of 94
superframes. A single count of REGPER is equal to 94 superframes. Values of
REGPER are coded from 0 to 511 indicating 94 to 48128 superframes
(approximately 1 minute to 8.5 hours).

REGID parameters: contains the REGID and the REGID_PER
REGID: the system clock, ranging from 0 to 1048575.
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REGID_PER: the number of superframes over which REGID isincremented.
Ranges from 0 to 15 superframes. The value 0 indicates that REGID is not
incremented.

A superframe is 16 TDMA frames = about 640 milliseconds.

Paging Paging occurs primarily for the base to establish a call with the mobile. However,

with TIA/EIA-136, there are some other types of information the mobile must

respond to.

Thisisthe procedure for responding to a set of specialized page messages.

1. Themobile receives a message indicating a page.

2. The mobile responds with a message appropriate to the type of page sent.

3. The mobile enters the next state appropriate to the type of page.

Some of the pages that the mobile must be able to respond to are listed bel ow.

< Hard Page: the mobile will respond and enter the Waiting for Order state.

< Page with User Group indication: begin User Group procedures.

« Audit Order indicating User Group: if the mobile is part of the proper user group, the
mobile will confirm audit order, and re-register if necessary.

< Confirm audit message and re-register if necessary.

Example: Mobilereceives a Hard Page which resultsin call origination

1. The mobile receives a message indicating a Hard Page.

2. The mobile responds with a Page Response message with a Service Code that indicates
the desired service. Service Code indicates speech type (analog, digital, or both), fax,
or data.

3. The mobile enters the Waiting for Order state.

4. Base station sends a DTC Designation, and the call establishment continues.
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Handoffs and
M obile Assisted
Handoff (MAHO)

Table 8
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There are several types of handoffs possible within TIA/EIA-136. These are listed
below.

DTCto DTC
DTC to AVC
AVC to DTC
AVC to AVC

Basic stepsin all handoffs

1. Start in Conversation task
2. Base station sends a handoff message
3. Mobile acknowledges
4. Mobile tunes to new channel and starts transmitting
5. Timing is aligned
6. End Handoff by re-entering Conversation mode
Handoff DTCtoDTC DTCtoAVC AVCtoDTC AVCtoAVC
Direction
Sart Start in Conversation mode
Send Handoff Contains new | Contains new Word 1: Word 1:
message(s) channel, channel message type,| message type,
timeslot, DVCC DVCC AVC
Word 2: new Word 2: new
channel, DMAC| channel, DMAC
Acknowledge Acknowledge Acknowledge | Send ST for 50| Send ST for 50
handoff handoff msec. msec.
message message
Transmit Normal or SAT Shortened SAT
shortened bursts bursts
Time Typically set to Typically set to
alignment Standard Offset Standard Offset
Reference Reference
(SOR) (SOR)
End Handoff Enter Conversation mode
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MAHO
MEASUREMENTS DO
NOT HAVE TO STOP
BEFORE HANDOFF

Short Message
Service (SMS)

Mobile Assisted Handoff (MAHO)

MAHO isactually aset of measurements, not a handoff. The base station requires
the mobile to provide RF channel signal quality information to its serving base
station. The base can then choose a specific channel for the handoff. If the mobile
provides information on the present RF channel, it sends RSSI and BER
information. If the mobile provides information on any other channel, it sends
only the RSSI information.

Procedurefor a Mobile Assisted Handoff

1. Startin Conversation task

2. Mobile station receives and acknowledges a M easurements message. This message
indicates the channels which the mobileis required to measure.

3. Mobile reports measurements back to base station.

4. Base orders handoff.

5. Handoff proceeds according to itstype (DTC to DTC or DTC to AVC).

While the mobile is reporting measurements to the base, the base can choose a channel to
handoff to. It is not necessary that the mobile stop measurements before this handoff oc-
curs. The base can order the mobile to stop measurements at a later time.

Short Message Service (SMS) isaservice available on the DTC and the DCCH. It
allows the mobile and base to exchange short messages, typically concerning the
operation of the cellular system.

The SMS can be initiated by either the mobile user or the base station. The base
station either transmits a message from another user, or sends a message to control
the features of the SMSitsalf.

The procedure for SM S consists of sending an SM'S message, then receiving an
acknowledgment. The acknowledgment consists of a Delivery Ack, if the
message has been delivered, or aManual Ack, if the user has responded to the

message.
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Authentication is the same for both the ACC and the DCCH. It consists of the
base and mobile stations exchanging data. Before the mobile may access the
system, thisdatais verified.

Unique Challenge-Response Procedure
Thisisthe basic procedure of Authentication. The procedure is described below.

Base generates a 24-bit pattern called RANDU.

Base sends RANDU to the mobile in the Unique Challenge Order message.
Mobile receives RANDU.

Mobile calculates AUTHU using the RANDU, MIN1, MIN2, ESN and SSD-A.
Mobile transmits AUTHU to the base.

Base calculatesits own AUTHU and comparesit to the received AUTHU.

If the two values of AUTHU are the same, the mobile is accepted into the system.

Nog,srwWDNE

Data Used in Authentication

Several different information elements are used in authentication. The primary
ones are listed below.

e ESN

* MIN

+ SSD

¢ RAND, the random challenge data

* COUNT,, the Call History Parameter

ESN: Electronic Serial Number. Permanently stored in the mobile.

MIN: Mobile Identification Number. Consists of two parts, MIN1(24 bits) and
MIN2(8 bits).

SSD: Shared Secret Data. A 128-bit pattern, partitioned into two 64-bit patterns,
SSD-A and SSD-B. SSD-A is used for Authentication, and SSD-B is used for
voice privacy and message confidentiality.

RAND: Random challenge memory. A 32-bit value stored in the mobile.
COUNT,,: call history parameter. A modulo-64 count stored in the mobile.

SSD Update Procedure

The base can order the mobile to update its Shared Secret Data. Thisis done to
enhance security.
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The procedure to update the SSD is listed below.

Base sends an SSD Update order containing the RANDSSD.

Mobile calculates avalue SSD-A_NEW using RANDSSD, ESN, and the A-key.
Mobile generates a random number RANDBS and sendsiit to the base.

Mobile calculates AUTHBS using RANDBS and SSD-A_NEW.

Base calculates its own SSD-A_NEW.

Base calculatesits own AUTHBS using RANDBS and SSD-A_NEW.

Base sends its AUTHBS to the mobile.

Mobile compares its AUTHBS with the one sent from the base.

If both AUTHBS values match, the SSD update is successful.

10 Mobile sends a confirmation to the base.

Datarequired to update SSD islisted below.

CoOoNOUTA~AWDNE

1. ESN

2. MIN1

3. RANDSSD: a56-bit random number sent by the base

4. A-key: a64-bit number permanently stored in the mobile

Non-public System Private and residential systems can provide services using the TIA/EIA-136
Selection standard. These systems are distinguished from public TIA/EIA-136 systems by
the network type and the system identification number.

The network types are Public, Private, and Residential .

Every system hasan SID. In addition to SIDs, private and residential systems also
have Private System | Dentifications (PSIDs). Residential systems also have
Residential System I Dentifications (RSIDs).
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Mobile Assisted The mobile can assist the base in selecting control channels by the MACA

Channd procedure. This procedure measures and reports signal quality for either the

Allocation(MACA) current channel or multiple channels. There are two types of measurements: long
term and short term.

Long term measures WER, BER, and paging frame received signal strength. It
measures only on the current control channel.

Short term measures short term received signal strength. It can measure up to 16
control channels.

Dual ToneMulti-  Thisisan option built into TIA/EIA-136. This enables testing of the numeric

Frequency keypad (digits 0-9, and * and #). Each key isidentified by two signals. These

Signaling (DTMF) signals are transmitted together whenever the key is pressed. The keys and their
respective frequencies are identified below.

Table9
Label of Key Assigned Frequencies (Hz)
1 697 1209
2 ABC 697 1336
3 DEF 697 1477
4 GHI 770 1209
5 JKL 770 1336
6 MNO 770 1477
7 PRS 852 1209
8 TUV 852 1336
9 WXY 852 1477
* 941 1209
0 OPER 941 1336
# 941 1477
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|nstalling the Cellular Adapter

This chapter shows how the Cellular Adapter is connected to the HP 8920 Test
Set. Connections for the PCS Interface are aso provided.
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Connecting the Cellular Adapter tothe HP 8920 Series Test Set

This preliminary Test Set Cellular Adapter will work only with an HP 8920B
series Test Set with correct firmware. If you received firmware to upgrade your
Test Set, follow the instructions included with the firmware.

See aso the HP 83206A Assembly Level Repair Manual.

If you need to make the connections, see Figure 78.

Part Cellular
Cable Test Set
Number | Adapter
1] 8120-5730 | CWRF IN SMC to SMC | CW RF OUT
2| 8120-5730 | 114.3 MHz IF IN | SMC to SMC | 114.3 MHz IF OUT
3| 8120-5730 | IQ RF OUT SMCto SMC | IQRF IN
4 |8120-6285 | REF IN SMC to BNC | 10 MHz OUT
5 (83201-61001| CONTROL I/0 45-pin bus CONTROL /O
6| 8120-5730 | EXTIFIN SMC to SMC | DET OUT
Right angle
7| 1250-0076 | REF IN or T BNC 10 MHz OUT
Figure 78 Connection Diagram for the Cellular Adapter
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I/Q Modulator and Thel/Q Modulator and TX Power calibration routines must be run any time a

Relative TX Power Cellular Adapter is disconnected and re-attached to a Test Set. TX Power should

Calibration also be recalibrated any time you suspect the relative TX Power readings are
drifting.

Calibration Procedure

Pressthe TEST key to accessthe TEST (Main Menu) screen.

Under Sel ect Procedure Locati on: choose ROM

Under Sel ect Procedure Fil enane: choose PER_CALD.

Pressthe k1 key to start the calibration program.

Follow the directions displayed on the screen.

a. Selectandrunthel / Q Modul at or routineuntil it indicatesthat it has calibrated
at all frequencies; thiswill take several minutes. (Be sure to connect a short cable
from the DUPLEX OUT port to the ANT IN port before starting.)

b. Select and runthe Tx Power routine. (Be sure to connect a short cable from the
DUPLEX OUT port to the RF IN/OUT port as instructed.)

6. When both calibration routines have been run, turn the Test Set off and back on to
enable the new calibration settings.

grwDNE
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ToRecalibrate Relative Repeat the previous procedure, skipping step 5a. Be sure to turn the power off and
TX Power back on to use the new power calibration settings before making more relative TX
Power measurements.
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PCS Interface Connections

The PCS Interface is used with the Cellular Adapter and Test Set to test US PCS
mobiles (1700 MHz to 1900 MHz). You can also test cellular band (850 MHz)
mobiles through the interface. The interface is controlled entirely through a serial
cable connection to the Test Set.

The PCS Interface is shipped with all cables needed to connect it to the Test Set.
Also shipped with the interface is amemory card containing a System
Connectivity program to verify all connections. This software should be loaded
and run before using the interface.

The following diagrams are for reference only, and do not show all of the rear-

panel connections between the Test Set and the Cellular Adapter (see Figure 78 on

page 286). Complete instructions for connecting the PCS Interface to the Test Set

and running the System Connectivity software are included in the PCS Interface’s
Operating Manual (HP P/N 83236-90100).

REF IN

10 MHz REF

— A - A A
DUPLEX OUT@ iANT IN
L

To DUPLEX OUT ToANT IN

10
A0 (LSB) Serial Port Connections
A5 (MSB)
HP-IB/Ser
The HP-1B/Ser switch must be set to Ser.
Figure 79 PCS Interface Connections
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Connecting a The Seria Port of the test set actually contains two separate serial connections;
Printer totheSerial designated Port 9 and Port 10. Port 10 is used to control the PCS Interface. You
Port can connect a serial printer to Port 9 to print screen images. To do this, you must

use a specific RJ-11 cable that provides separate RJ-11 jacks for each port.
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HP 8920
Rear Panel

|
RJ11 m
08921-61031 83236--61061
Port 9 ’- Port 10
RJ11 — m
Com 1 DB9 Serial Printer
Serial Connector

[Ioimn

08921-61038 S
Serial

Port
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ACC Anaog Control Channel. Controls analog control channel A channel used

the analog transmissions of acellular phone  for the transmission of digital control

system. information from a base station to a mobile
station or from a mobile station to a base

Access The Test Set’s state in which the itStation.

is communicating with the transceiver

under test. analog parameters Parameters of the
analog voice channel.

acknowledgment The process by which

one station sends a response message toanalog voice channel A channel on which

another station. a voice conversation occurs and on which
brief digital message may be sent from a

ACELP Algebraic code excited linear base station to a mobile station or from a

predictive. An encoding method for voice. Mmobile station to a base station.

Active The Test Set’s state in which itis ANLG MEAS The screen for analog

emulating a base station. In the ACTIVE Mmeasurements.

state, the Test Set is ready to communicate

with the transceiver. annunciator A screen graphic which
identifies the call processing state of the

ad] acent channel power The measured Test Set. When the annunciator is ’lit’, th_

power on some number of higher and lowels the state of the Test Set. An example i

channels adjacent to the selected channelshown in the following diagram.

Aresso|9

A-key A 64-bit number permanently

stored in the mobile, used in authentication. ® Active

. O i
analog call processing A firmware Alit /o E;?fter
portion of the Test Set which controls the annunciator - aceess
messages required to setup and maintain a O Connect
call in the analog portion of a cellular phone
system.

Arm A Test Set command which instructs

; the Test Set to get ready to measure. The
analog color code An analog signal ; . -
transmitted by a base station on an analo%'?egésivr"é'éable data or signal will be

voice channel and used to detect capture
a mobile station by an interfering base

station or the capture of a base station by sfjthentication A procedure used by base
interfering mobile station. stations to validate a mobile stations’s

identity.
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autonomousregistration The process by
which the mobile registers without being
instructed to do so by the base.

AVC Anaog Voice Channel
average power The RMS power.

base station A station in the Domestic
Public Cellular Radio Telecommunications
Service, other than a mobile station, used
for communicating with the mobile.

A fixed-location transceiver in a
communications network. The land station
inacellular or PCS network carrying on a
radio communication with mobile units.

BER Bit Error Rate. The number of
erroneous bits received compared to the
total number of bits received during the
observation period.

BS Base station.

CALL CNFG The configuration screen
for setting up call processing.

CALL CNTL The primary control screen
for call processing functions.

call processing The portion of the Test Set
that controls cellular call origination,

paging, and messaging.

calling number Thenumber thatiscalling
the mobile.

camping The state on a DCCH in which
the mobileisavailableto originate acall or
accept orders. Analogous to Idle mode on
an ACC.

cellular adapter A self-contained module
that attachestothe Test Set. It typically tests
a specific system or provides a special
function to the Test Set.

channel designation themessageinwhich
avoice or traffic channel is assigned.

Choices menu A menu on the display
which presentsalist of choices.

Connect The Test Set’s state in which the
Test Set has established a communications
link (for example, a call) to the transceiver
under test.

control channel A frequency channel
which is used to send control messages
between the base and the mobile.

COUNTg,, The Call History Parameter,
stored in the mobile. Used in authentication.

country code A transmitted code which
identifies the country of the mobile.
Derived from CCITT Recommendation
E.212.

CRC Cyclic Redundancy Check

DAMPS Another name for TDMA
following the TIA/EIA-627 specification.

DCCH Digital Control Channel. Controls
the digital transmissions of a cellular phone
system.

DCCH subsystem The firmware
subsystem which controls call processing
for DCCH specification TIA/EIA-136.
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DIG MEAS The screen for digital DUT Device Under Test. The transceiver
measurements primarily in the TIA test that is to be tested.
mode.

DVCC Digital Verification Color Code.
digital call processing theportion of the  An eight-bit signal sent by the base to the

Test Set which control the messages mobile. Used to generate the Coded Digital

required to setup and maintain acall inthe  Verification Color Code (CDVCC), which

digital portion of a cellular phone system. indicates that the correct data is being
decoded.

Disarm Selecting this command stops the
measurement process. See “Arm”. emulate To imitate. The Test System
emulates a base station by performing tasks

DMAC Digital Mobile Attenuation Code. €quivalent to those performed by the actual
base station.

downbanding A special set of frequencies . )
below the normal cellular band. ESN Electronic Serial Number.

DQPSK Differential Quadrature Phase EVM (EVM1, EVM10) Error Vector g
Shift Keying. A modulation system in Magnitude. The magnitude of the error @
which the signal to be moduiated is vector which connects the ideal signal 2

%

digitized, and then transmitted on a carriervector to the signal vector measured at t
with a phase corresponding to the digital Point of detection. EVM is the RMS valug
SignaL The actual phase transmitted is while Peak EVM is the absolute value of t

relative to the last phase transmitted. peak EVM measured. EVM10 is the
normalized measurement of the first 10

droop The difference between the level ofSYMPOIs of a burst, averaged over 10 burle

the first symbol and the level of the last )
Symb0| Captured by the ana|yzer_ FACCH Fast Associated Control Channel.

A reverse channel controlling the Reverse

dropped call A callis dropped when the Dlgltal Traffic Channel. See also SACCH.

communication between a mobile and the _ o
base is abruptly terminated. field A selectable location in the screen.

DSP Digital Signal Processor. A processor=SK Frequency Shift Keying.
used in the Test Set.
full-rate As described in TDMA systems,
DTC Digital Traffic Channel the transmission rate at which one call uses
only one of the six available slots.

DTMF Dual Tone Multiple Frequency ,

signaling. Each key of the numeric keypadGPIB General purpose interface bus. An
on a cellular phone is identified by two ~ implementation of IEEE-488.2.

signals. These signals are transmitted when

the key is pressed.
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half-rate Asdescribedin TDMA systems,
the transmission rate at which one call uses
two of the six available dots.

handoff The process of passing control of
amobile from one base to another.

host firmware Firmware located in the
Test Set (the host).

HP-1B See GPIB.

Idle The state on an ACC in which the
mobile is available to originate a call or
accept orders. Analogous to Camping on a
DCCH.

IMSI International Mobile Station
Identity. A mobile identification format as
specified by CCITT E.212.

initialization The process by which a
mobile getsto a state in which it can
originate acal or accept orders.

1S-54B Thisstandard has beenfinalized as
TIA/EIA-627.

1S-136 This standard has been finalized as
TIA/EIA-136.

Layer 2, Layer 3 Levels of protocol
created for the TIA/EIA-136 system.

loopback A stateinwhichincoming datais
fed back to the output with little or no
modification.

MACA Mobile Assisted Channel
Allocation. A procedure in which the
network requests mobiles operating on a
DCCH to measure and report the signal
strength on up to 15 channels specified by
the network and reports this information to
the network. The network uses the signal
quality information reported by the mobile
in conjunction with measurements made by
the network to decide if the mobile should
be handed off to another voice or traffic
channel. The mobile measures BER, and
RSSI.

magnitude error The rmsvalue of the
difference between the expected magnitude
of the carrier and the measured magnitude.

MAHO Mobile Assisted HandOff. The
process by which a mobile measures and
reports signal quality of candidate RF
channelsto the base. The base then usesthis
information to select a channel for a
handoff.

max abs A measure of the power within
the Test Set.

M eas subsystem Thefirmware subsystem
which control measurements.

MS Mobile station.

MSID Mobile Station IDentification.
neighbor list A list of neighboring cells
containing information concerning the
DCCHsin those célls.

non-public system A system with a

restricted group of users. This encompasses
private and residential systems.
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notch filter A filter with anotch personal base station A base station
characteristic. A certain band (usually designed for very small scale use, such as in
narrow) of frequenciesisrejected, usually  a home.
with high suppression.

periodic registration Periodic registration
order A message sent fromthebasetothe is used for the mobile transceiver to

mobile which instructs the mobile to periodically remind the base station that it is
perform an action. in the cell. See “registration”.
origin offset The magnitude of the RF phaseerror The rms value of the

carrier leakage relative to the magnitude of  difference between the expected phase of
the modulated carrier at the detection point.  the carrier and the measured phase.

origination Theprocess of settingupand 14 DQPSK A DQPSK system in which
initiating a cellular phone call by the the carrier changes phase by a multiple ¢
mobile. A call originated by thebasestation 174 each time.
iscalled paging.
picocell A cell of a small size, used in
Page The Test Set's state in which itis  specific areas such as inside buildings.
paging the transceiver under test in order to
establish communication. private system A non-public system set uj
for use by a private group.

Aresso|9

paging The process of setting up and
initiating a cellular phone call by the base probability block A grouping of control
station. A call begun by the mobile station ishannels which have a certain probabilit

called an origination. that it will be able to provide DCCH
support. The service provider determines

PAID Paging Channel Allocation which control channels belong to which

Identification probability blocks. The mobile stores the

order of the probability blocks for its home

PCS Personal Communication Services. System.

An evolutionary step of wireless

communications which follows cellular ~ PSID Public system identification

communications. Operating in a different

frequency band from cellular, it is designedQpsk Quadrature Phase Shift Keying. A

to offer various digital data services as welimodulation system in which the signal to be

as voice communications. modulated is digitized, then transmitted on
a carrier with a phase corresponding to the

peak EVM See “EVM (EVM1, EVM10)” value of the digital signal.

on page 293. The peak value of EVM.
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RACH Random Access Channel. SACCH Slow Associated Control
Channel. A reverse channel controlling the

RAND Random challenge memory. A Reverse Digital Traffic channel. See also

value stored in the mobile. Used in FACCH.

authentication.

SAT Supervisory Audio Tone.

RDTC Reverse Digital Traffic Channel.
scanning and locking The process in
REGID The system clock used for which the mobile transceiver searches
periodic registration. eligible channels, selects one, and locks
onto that transmitter’s frequency.

Register The Test Set’s state in which ,
registration occurs. SCM Station Class Mark. A message

which describes the power class,
transmission capability, and bandwidth of

registration The process by which a the mobile station.

mobile identifies itself to a base.

REG_PER A timing value used in Sh?{]ed ts_;ecrtgat data Data used in the
periodic registration. authentication process.

SID System Identification. A message
which must be sent at regular intervals,
providing the identification number for the
system.

release The process of ending a call
between the mobile and another station.

residential system A non-public system

set up for use within a home. sleep mode The mode in which the mobile

reverse FACCH word message The Ears]ce)t. continually communicating with the

message that is sent from the mobile to the
base via the Fast Associated Control

Channel. slot A time period within a channel

dedicated to one transmission.

reverse SACCH word message The
message that is sent from the mobile to th
base via the Slow Associated Control
Channel.

MS Short Message Service. Used to
ransmit short messages from an
TIA/EIA-136 base station to a mobile.

SSD Shared Secret Data. Data used in the

RSID Residential system identification e
authentication process.

RSSI Received Signal Strength Indlcmumstate The condition that the Test Set is in.

RX Receive
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subsystem A section of firmware grouped
together for a specific task.

synclocation Thetimein number of bit
periods from the trigger to the beginning of
the first sync word detected.

TDMA TimeDivision Multiple Access. A
type of frequency division in which one
frequency is shared by multiple activities
sequentially. Asacellular phone system, a
TDMA system is defined by both a
frequency and atime slot.

test mode A mode in which the mobile
alows atraffic channel to become active
specifically for the purpose of testing.

Test System The Test equipment,
typically a Test Set and a Cellular Adapter,
connected together.

TIA/EIA Telecommunications Industry of
America/Electronics Industry of America.
An organized body of interested parties
which createsindustry standardsfor cellular
communications and other systems.

TIA/EIA-136 A standard created by the
TIA/EIA to define a Time Division
Multiple Access (TDMA) cellular phone
system. Its magjor differentiating feature
from most other TDMA systemsisits
Digital Control Channel (DCCH).

TIA/EIA-627 aTIA/EIA specification
describing a TDMA system with an ACC,
AVC,and DTC.

time alignment The process by which the
data transmitted by the mobileis aligned
within itstime slot. Thisis necessary in
order to prevent bursts of datafrom multiple

mobiles occupying the same channel from
colliding at the base station.

To Screen An area of the Test Set'’s
display in which several features can be
selected.

toggle To switch back and forth, typically
between two choices.

traffic channel A frequency channel in
which voice and other signals are
transmitted digitally.

TS Test Set or Test System.

TX Transmit

TX frequency error The difference
between the assigned carrier frequency &
the measured carrier frequency.

TX power The transmitted power.

user group A group of cellular users,
given special capability to communicate
with each other.

voice channel A frequency channel in
which voice and other signals are
transmitted by analog methods.

VSELP Vector Sum Excited Linear

Predictive. An encoding method for voice.
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Glossary

wakeup The process of the mobile
returning to itsfully active state, after being
in sleep mode,

WER Word Error Rate. The number of
erroneous words received compared to the
total number of words received during the
observation period.

zero (power meter) Theprocessby which
the Test set measures loss through the Test
Set in order to provide the most accurate
power measurement.
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Symbols
# Neighborsfield

DCCH Cadll Configure screen, 220
# Systemsfield

DCCH Cadll Configure screen, 221
% BIT ERROR field

DCCH Cadll Configure screen, 221

Numerics

1of N field
Authentication screen (AVC), 242
10 MHz REF OUT, 251
10MHz reference, 254
1900 MHz testing, 42
2x Frame triggering, 232
750 us de-emphasis, 234

A

A_KEY field
Authentication screen (AVC), 240
Authentication screen (DTC), 237
ACC
definition, 291
registration data not displayed, 94
access
definition, 291
Access annunciator, 209
Call Control screen, 209
view of, 209
Access Burst field
DCCH Call Configure screen, 221
access mode
test set remainsin, 85, 90, 92
ACELP
definition, 291
ACELP vocoder, 48, 219
acknowledgement
definition, 291
Active, 209
active
definition, 291
Active annunciator
Call Control screen, 209
view of, 209
Activefield
Call Control screen, 209
view of, 209
Adjacent Channel Power
measuring, 112
adjacent channel power
definition, 291
AF Anl Infield
Analog Meas screen, 233
AF Freq field
Analog Mesas screen, 234
AF frequency
measurements, 234
AFGenl
selecting, 34
AFGenl Freq field
Analog Mesas screen, 234
AFGenl Tofield
Analog Meas screen, 234
A-key
definition, 291
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amplitude, 210
Amplitude field
Analog Meas screen, 234
Call Control screen, 210
Digital Measurement screen, 230
amplitude triggering, 232
Amptd Low, Amptd Mid, Amptd Hi trig-
gering, 232
analog call processing
definition, 291
using to make AMPS measurements,
59
analog color code
definition, 291
analog control channel
definition, 291
Analog Meas screen
AF Anl Infield, 233
AF Freq field, 234
AFGenl Freq field, 234
AFGenl Tofield, 234
Amplitude field, 234
De-Emphasisfield, 234
Detector field, 235
Filter 1 field, 235
Filter 2 field, 235
FM Deviation field, 235
TX Freq Error measurement, 235
TX Power measurement, 235
view of, 233
ANALOG MEASUREMENT screen, 56
analog measurements, 56
analog parameters
definition, 291
measuring, 113
analog voice channel
definition, 291, 292
ANLG MEAS
definition, 291
ANLG TG IN triggering, 232
annunciator
definition, 291
annunciators
view of, 67
am
definition, 291
audio filter, 295
Authent field

AUTHENTICATION screen (AVC),
240
Authentication screen (DTC), 237
authentication, 281
AVC, 239
data used, 281
definition, 291
DTC, 236
procedures, 70
Authentication screen
for AVC view of, 239
for DTC, view of, 236
AUTHENTICATION screen (AVC)
Authent field, 240
Authentication screen (AVC)
1 of N field, 242
A_KEY field, 240
ESN field, 240
RAND_A fidd, 241
RAND _B field, 241
RAND _U fidd, 242
RANDSSD_1 field, 241
RANDSSD 2 field, 241
RANDSSD_3field, 242
Authentication screen (DTC)
A_KEY field, 237
Authent field, 237
CHECKSUM field, 237
ESN field, 237
RAND field, 238
RAND_U fidd, 238
RANDSSD field, 238
autonomous registration
definition, 292
Autotuning with PCS, 44
AVC
definition, 292
AV C authentication, 239
AV C channd type, 218
AV C connection ends, 68
average power
definition, 292
measuring, 114
Average Power measurements, 130
Avg Power zero, HP-IB operation, 258

B

BAND field (Neighbor List)
DCCH Call Configure screen, 221
base station
active mode, 67
definition, 292
emulating, 62
personal, 295
BER
definition, 292
display, 117, 145
measuring, 115
BER, loopback, 257
bit error rate
definition, 292
BS
definition, 292
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C
calibration (temperature compensation),

Cadlibration factors
restoring, 255
call
originated by mobile, 89
CALL CNFG
definition, 292
CALL CNTL
definition, 292
CALL CONFIGURE screen, 54
Call Configure screen
Calling Num, 226
call connected indicator, 210
CALL CONTROL screen, 53
how to access, 37
Call Control screen
Access annunciator, 209
Active annunciator, 209
Activefield, 209
active mode, 67
Amplitude field, 210
Chanfield, 210
Cntl Channel field, 211
Cntl Order field, 211
Connect annunciator, 210
Display field, 212
DVCCfidld, 212
for DAMPS, view of, 207
for DCCH, view of, 207, 208
Handoff field, 213
how to access, 65
MSID field, 214
Order field, 215
Page annunciator, 215
Pagefidld, 215
Pwr Lvl field, 216
Register annunciator, 216
Register field, 216
Release field, 217
SAT field, 217
SID field, 217
Slot field, 218
System Typefield, 218
Traffic Chan Assignment fields, 218
Typefield, 218
VC Order field, 219

Voc field, 219

Voice Channel Assignment fields, 219
call processing

analog, 291

definition, 292

digital, 293

handoff, 294

origination, 295

paging, 295

procedures, 61, 243

registration, 93, 296

setting up, 64

tasks, 57

unavailable during Meas mode, 107
caller ID

name, 226, 228

name size, 227

no name or number, 228

number, 226

screening, 228

send name and number, 228

send number only, 228
Calling Name field

DCCH Call Configure | screen, 226
Calling Num

Call Configure screen, 226
Calling Num field

DCCH Call Configure Il screen, 226
calling number, 79

definition, 292
camping, 268

definition, 292
Camping, problems on Cntrl Chan, 259
CCITT Recommendation E.212, 80
Cellular Adapter

front view, 32

what it's designed to d&0
cellular adapter

definition, 292
Chan field

Call Control screer210
channel

choosing the correc85, 90, 92

traffic, 231
channel designatio2,75

definition, 292
Channel field (Neighbor List)

DCCH Call Configure scree@21

channel numbef10
CHECKSUM field
Authentication screen (DTC237
choices menu
definition, 292
Cntl Channel field
Call Control screerg11
Cntl Order field
Call Control screer211
compensation, temperatug28
Configure screen
PCS Mode44
PCS Mode fieldp4
PCS RF 1/044
RF Level Offset44
confirm initial traffic channel275
confirming registration223
connect
definition, 292
Connect annunciator
Call Control screer210
view of, 211
connect mode end68
connecting
do not connect to ANT IN por88
Test Set to a mobil&8
control channel268
definition, 292
control orders88
conversation task75
country code80
definition, 292
Country Code field
DCCH Call Configure scree@21
counts-p
definition, 292
CRC
definition, 292
current
measurement234
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D

DAMPS, 50
definition, 292
how to choose, 50
DAMPS system type, 218
data
difference between data and measure-
ments, 100
how to switch between data and mea-
surements, 101
data displayed, 101
DC Current
calibrating, 255
dclevd
measurements

,234

DCCH, 50
camping state, 273
definition, 292
how to choose, 50
initialization tasks, 272
scanning and locking, 272
service aspects, 273
signal strength, 273

DCCH Call Configure Il screen
Calling Name field, 226
Calling Num field, 226
MS Capab field, 227
Name Size field, 227
Num Fax field, 227
Num SMSfield, 227
Num Voicefield, 227
Pres Typefield, 228
Screen Ind field, 228
Temperaturefield, 228
view of, 226

DCCH Cadll Configure screen
# Neighborsfield, 220
# Systems field, 221
% BIT ERROR field, 221
Access Burst field, 221
BAND field (Neighbor List), 221
Channel field (Neighbor List), 221
Country Codefield, 221
DCCH DVCC field, 222
Dig Signal field, 222
DTC Burst field, 222

Power Meter field, 222
PSID/RSID field, 222
Publid sysfield, 223
Reg Conf field, 223
RF Path field, 223
Sat Tol field, 224
SMS Contentsfield, 224
SMS Mgy field, 224
SMS Sizefield, 224
SMS Typefield, 225
SOC fidld, 225
view of, 220
DCCH DVCC field
DCCH Call Configure screen, 222
DCCH screensviaHP-IB, 255
DCCH subsystem
definition, 292
DCCH system type, 218
DCCH WER
measuring, 143
DCFM Offset
calibrating, 255
De-Emphasisfield
Analog Meas screen, 234
Detector field
Analog Meas screen, 235
device under test
definition, 293
DIG MEAS
definition, 293
Dig Measfield
Digital Measurement screen, 230
Dig Signal field
DCCH Cadll Configure screen, 222
digital call processing
definition, 293
Digital Control Channel
see DCCH
digita control channel
definition, 292
DIGITAL MEASUREMENT screen, 55
Digital Measurement screen
Amplitude field, 230
Dig Measfield, 230
DVCCfield, 230
Pwr Gain field, 230
Slot field, 231
Traffic Chan field, 231

Trig Typefield, 232
view of, 229
digital measurement screen display, 119
digital measurements
in test mode, 118
digital quadrature phase-shift keying
definition, 293
digital traffic channel
definition, 293
digital verification color code
definition, 293
digital verification color code (DVCC),
212
disarm
definition, 293
Display
HP-IB error, 257
Display field
Call Control screen, 212
view of, 212
distortion
measurements, 234
DMAC
definition, 293
downbanding, 81
definition, 293
DQPSK
definition, 293
Droop
measuring, 120
droop
definition, 293
dropped call, 111
definition, 293
dropped call indications, 68
DSP
definition, 293
DTC
definition, 293
DTC authentication, 236
DTC Burst field
DCCH Call Configure screen, 222
DTC channd type, 218
DTC Msg error, 259
DTC not detected, 68
DTC timeslot, 218
DTC WER
measuring, 143
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DTMF, 283
definition, 293
dual tone multi-frequency signaling, 283
dual tone multiple frequency
definition, 293
DUT
definition, 293
DVCC
choosing the correct, 85, 90, 92
for the DCCH, 222
DVCC field
Call Control screen, 212
Digital Measurement screen, 230
DVCC.
See digital verification color code

E

EIA/TIA-136, 32, 218
and TDMA, 266
basic features of, 267
definition, 266, 297
DVCC, dot and channel number, 85,
90, 92
transceiver, 268
EIA/TIA-136 CALL CONTROL screen
how to access, 37
EIA/TIA-136 transceiver
block diagram, 270
EIA/TIA-627, 218
electronic serial number (ESN), 237, 240
emulate
definition, 293
error vector magnitude
definition, 293
ESN
definition, 293
ESN field
Authentication screen (AVC), 240
Authentication screen (DTC), 237
EVM
definition, 293
measuring, 121

F

FACCH, 82, 159

definition, 293
FACCH/SACCH programming, 159
fast associated control channel (FACCH),

159

fax messages waiting, 227
field

definition, 293
field descriptions, 205
filter

selecting the proper notch, 34
Filter 1 field

Analog Mesas screen, 235
Filter 2 field

Analog Meas screen, 235
Firmware revisions, 42
Firmware Upgrade, 42
flowchart

get ready to test, 33

tasks to test amobile, 40
FM Deviation field

Analog Mesas screen, 235
Frame Clk triggering, 232
frequency error, SAT, 224
frequency modulation, 268
frequency shift keying, 268
FSK

definition, 293
full-rate

definition, 293
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G
Getting Started, 31
GPIB

definition, 293

H

half-rate
definition, 294
handoff, 83, 279
basic procedure, 279
definition, 294
display, 84
parameters needed, 83
Handoff field
Call Control screen, 213
view of, 213
Handoffs, 255
Handoffs over HP-IB, 257
help
before you call, 261
host firmware
definition, 294
HP 83206A
about, 32
call processing tasks, 57
HP 8920
using the Test Set, 59

HP Support phone number, 253

HP-1B

accessing DCCH screens, 255

displaying screens, 154
HP-1B command syntax

Integer Number Setting, 199
Multiple Real Number Setting, 201
Real Number Setting, 200

HP-1B, Avg Pwr zero, 258

HP-IB, triggering errors, 258

HP-IB.
See GPIB

|
idle
definition, 294
idle mode, 268
Immediate triggering, 232
IMS|
definition, 294
initialization, 271
definition, 294
Initializing the PCS Interface, 44
Integer Number Setting
HP-1B command syntax diagram, 199
IQ modulation, bypassing or enabling,
223
IQ RF OUT, 252
1S-136.
See TIA-EIA-136
1S-137, 55
IS-54-B.
See TIA-EIA-627
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L
Layer 2, Layer 3
definition, 294
loopback
definition, 294
Loopback BER, 257
loss of Traffic Channel, 68
loss of voice channel, 68

M

MACA, 283
definition, 294
magnitude error
definition, 294
measuring, 123
MAHO, 279
definition, 294
measuring, 124, 126
procedure, 280
setting up the measurement, 125
Max Abs, 135
max abs
definition, 294
measure subsystem
definition, 294
measurement
changing the display, 107
measurements, 58
AF frequency, 234
changing units, 110
current, 234
dclevel, 234
distortion, 234
no call processing during Meas mode,
107
procedures, 99, 243
SNR, 234
TX frequency error, 235
TX power, 235
measurements displayed, 102
measurements screen
display, 106
display of different measurement sets,
103, 104
display of Test mode measurements,
108
displaying, 102
Test mode, 105
message waiting indicator (MWI), 227
meter, power, 222
MIN
MSid, 73
mobile assisted channel allocation, 283
definition, 294
mobile assisted handoff, 279
definition, 294
mobile assisted handoff (MAHO), 124

mobile country code, 80
mobile station identification (MSID), 214
modul ation methods, 268
MS
definition, 294
MS Capab
selecting mobile type, 46
MS Capab field
DCCH Call Configure Il screen, 227
MSID
definition, 294
MSID field
Call Control screen, 214
Multiple Real Number Setting
HP-1B command syntax diagram, 201
MWI, sending, 211

305



| ndex

N

Name Sizefield

DCCH Call Configure Il screen, 227
neighbor channels, 125
neighbor list

definition, 294
Neighbor List BAND field

DCCH Cadll Configure screen, 221
Neighbor List Channel field

DCCH Cadll Configure screen, 221
neighbors, number of, 220
no reverse DTC detected, 68
non-public system

definition, 294
non-public system selection, 282
Non-recoverable firmware error, 254
Not Avail, 228
Not Scrn (not screened) screening, 228
notch filter

definition, 295

selecting, 34
Num Fax field

DCCH Cadll Configure Il screen, 227
Num SMSfield

DCCH Call Configure Il screen, 227
Num Voicefield

DCCH Call Configure Il screen, 227

Nwrk Prov (network provided) screen-

ing, 228

@)

order

definition, 295
Order field

Call Control screen, 211, 215
Ordering firmware upgrades, 42
orders, 88
origin offset

definition, 295

measuring, 128
origination, 273

by mobile, 89

definition, 295

message, 275

P
pl4 DQPSK
definition, 295
page
how to, 91
Page annunciator
Call Control screen, 215
view of, 215
Pagefield
Call Control screen, 215
view of, 215
page state
definition, 295
page the mobhile, 215
paging, 278
definition, 295
mobile station, 74
paging channel allocation identification
definition, 295
paging error, 259
PAID
definition, 295
path loss compensation, 44
PCS
definition, 295
PCS Interface, 42, 64
connections, 288
PCS Interface initiadization, 44
PCS Interface path loss, 44
PCS Interface, RF IN/OUT port, 44
PCS Mode
conflict with autotuning, 44
turning on or off, 64
PCS Modefield
Configure screen, 64
PCS Operation problems, 261
PCSRFI/O
path loss, 44
PCStesting, 42, 63
peak EVM
definition, 295
% BIT ERROR field
DCCH Call Configure screen, 221
periodic registration, 276, 277
definition, 295
personal base station
definition, 295
personal communication services
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definition, 295
phase error
definition, 295
measuring, 129
Phone number
HP Support, 253
phone number
MSId, 73
picocell
definition, 295
power gain, 230
power level, 216
Power Measurements, 130
Power Meter field
DCCH Cadll Configure screen, 222
power on and initialization, 271
PresOK, 228
Pres Res, 228
Pres Typefield
DCCH Call Configure Il screen, 228
private system, 222
definition, 295
probability block
definition, 295
program example
APOW?, 152
call processing, 149
CCH, 149
CME, 154
COND?, 149
Condition Register, 156
CSYS, 149, 154
DCON, 154
DISP ACNT, 154
DMAC?, 151
DME, 154
DROop?, 152
DVCC?, 151
FERR?, 152
HAND, 152
MEAS, 152
MTY Pe, 152
ORD, 151
PAGE, 151
PNUM?, 150
POW?, 151
REGister, 150
REL, 153

SAN, 154

SAT, 152

SLOT?, 151

TPOW?, 152

TYPE?, 151

VCH, 152

VMAC, 152

VTYPE, 152

ZPOW, 150
programming

also use HP8920, 148

FACCH/SACCH, 159
programming commands

BLKCount, 163

CLEAr, 167

CPOVerride, 160

FALog, 161

FOWord, 165

PERiod, 164

SALog, 162

SEND, 166

STOP, 166
programming the Cellular Adapter, 147
protocol

cellular, PCS, or Band 10, 227
PSID

definition, 295
PSID/RSID field

DCCH Call Configure screen, 222
Public Sysfield

DCCH Call Configure screen, 223
public system, 223
public system identification, 295
Pwr Gain field

Digital Measurement screen, 230
Pwr Lvl field

Call Control screen, 216

Q

QPSK
definition, 295

quadrature phase-shift keying
definition, 295

Query Unterminated, 257
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R

RACH

definition, 296
RAND

definition, 296
RAND field

Authentication screen (DTC), 238
RAND_A field

Authentication screen (AVC), 241
RAND_B field

Authentication screen (AVC), 241
RAND_U field

Authentication screen (AVC), 242

Authentication screen (DTC), 238
RANDSSD field

Authentication screen (DTC), 238
RANDSSD_1 field

Authentication screen (AVC), 241
RANDSSD_2 field

Authentication screen (AVC), 241
RANDSSD_3field

Authentication screen (AVC), 242
RDTC

definition, 296
Real Number Setting

HP-IB command syntax diagram, 200
received signal strength indication

definition, 296
REF UNLOCK indicator, 254
reference unlocked, 254
Reg Conf field

DCCH Cadll Configure screen, 223
REG_PER

definition, 296
REGID

definition, 296
Register annunciator

Call Control screen, 216

view of, 216
Register field

Call Control screen, 216

view of, 216
register state

definition, 296
register the mobile, 216
registers

status, 155
registration, 93, 276

definition, 296

typical datadisplay, 88, 93
registration update, 275
registration, confirming, 223
release, 276

base releases, 276

by mobile, 95, 276

by Test Set, 96

definition, 296
release call in progress, 217
Release field

Call Control screen, 217

view of, 217
Releasing calls over HP-IB, 257
reset

restarting the Test Set, 34
residential system, 222

definition, 296
residential system identification, 296
restoring calibration factors, 255
reverse digital traffic channel (RDTC),

159

reverse FACCH

definition, 296
reverse SACCH

definition, 296
RF Analyzer Auto Tuning, 44
RF IN/OUT port, PCS Interface, 44
RF Level Offset

path loss, 44
RF Path field

DCCH Cadll Configure screen, 223
RF power loss, 68
RSID

definition, 296
RSSI

definition, 296
RX

definition, 296

S

SACCH, 82, 159
definition, 296
SAT field
Call Control screen, 217
SAT frequency error, 224
Sat Tol field
DCCH Call Configure screen, 224
SAT.
Seesupervisory audio tone
Save/Recall settings
for PCS Interface, 65
generdl, 64
saving instrument settings, 64
scanning and locking
definition, 296
SCM
definition, 296
screen
displaying viaHP-I1B, 154
mnemonics, 154
Screen Ind field
DCCH Call Configure Il screen, 228
screen reference, 205
screening, caller ID, 228
screens
how to access, 206
Send MWI, 211
Send SMS, 211
shared secret data
definition, 296
short message
automatic contents, 224
customized contents, 224
selecting automatic or customized, 225
sending, 97
size, 224
short message service, 280
definition, 296
short messages waiting, 227
shortened DTC burst, 222
SID
definition, 296
SID field
Call Control screen, 217
sleep mode
definition, 296
slot
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choosing the correct, 85, 90, 92

definition, 296
Slot field

Call Control screen, 218

Digital Measurement screen, 231
dlot pairings, 231
slow associated control chan-

nel(SACCH), 159

SMS, 280

definition, 296
SMS Contentsfield

DCCH Cadll Configure screen, 224
SM S messages, 97
SMSMgg field

DCCH Call Configure screen, 224
SMS Sizefield

DCCH Call Configure screen, 224
SMS Typefield

DCCH Cadll Configure screen, 225
SMS, sending, 211
SNR

measurements

, 234

SOC field

DCCH Cadll Configure screen, 225
Squelch interupt message, 259
SSD

definition, 296
SSD update, 281
State

definition, 296
status registers, 155
subsystem

definition, 297
supervisory audio tone

definition, 296
supervisory audio tone (SAT), 217
sync location

definition, 297

measuring, 138
system identification

definition, 296
system identification (SID), 217
system operating code, 225
system parameter overhead message, 242
System Typefield

Call Control screen, 218

systems, number of, 221

T

TDMA, 32
definition, 297
temperature compensation, 47, 228
Temperature compensation, over HP-IB,
257
Temperature field
DCCH Call Configure Il screen, 228
test mode, 55
definition, 297
Test Set
connecting to Cellular Adapter, 286
test set
configuring, 64
test system
definition, 297
TIA test mode measurements, 118
connect mode, 118
TIA/EIA
definition, 297
TIA/EIA Test Mode, 55
TIA/EIA-627
definition, 297
time alignment, 276
definition, 297
timeslot for DTC, 218
To Screen
definition, 297
toggle
definition, 297
Traffic Chan field
Digital Measurement screen, 231
traffic channel
definition, 297
traffic channel assignment, 218
Traffic Channel Assignment fields
Call Control screen, 218
Trig Typefield
Digital Measurement screen, 232
triggering
types of, 232
Troubleshooting, 253
TS
definition, 297
TX
definition, 297
TX Freq Error measurement
Analog Meas screen, 235
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TX frequency error u
definition, 297 units

TX power changing, 110
defi niti_on, 297 user group
measuring, 139 definition, 297

TX Power measurement
Analog Meas screen, 235
TX Power measurements, 130

TX Power Zero, 255
Typefied
Call Control screen, 218

\Y,

VC Order field
Call Control screen, 219
vector sum excited linear predictive
definition, 297
Ver&Fail (verify and fail) screening, 228
Ver&Pass (verify and pass) screening,
228
Voc
ACELP, 48
VSELP, 48
Voc field
Call Control screen, 219
vocoder selection, 48
voice channel
definition, 297
voice channel assignment, 219
Voice Channel Assignment fields
Call Control screen, 219
Vvoi ce messages waiting, 227
VSELP
definition, 297
V SELP vocoder, 48, 219
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W

wake up
definition, 298
WER
definition, 298
measuring, 143
word error rate
definition, 298

Z
Zero power meter
definition, 298
zero the Average Power meter, 35
zero the RF Power meter
how often, 36
Zeroing the Average Power Meter, 34
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