Agilent Technologies 8960 Series 10 Wireless Communications Test Set
Agilent Technologies E1962B cdma2000 Mobile Test Application

Reference Guide

c¢dma2000 Test Application Revision B.02

1000-1806

© Copyright Agilent Technologies 2000-2001

www.agilent.com/find/8960support/

.- Agilent Technologies



Notice

Information contained in this document is subject to change without notice.

All Rights Reserved. Reproduction, adaptation, or translation without prior written permission is prohibited,
except as allowed under the copyright laws.

This material may be reproduced by or for the U.S. Government pursuant to the Copyright License under the
clause at DFARS 52.227-7013 (APR 1988).

Agilent Technologies, Inc.
Learning Products Department
24001 E. Mission

Liberty Lake, WA 99019-9599
U.S.A.

Edition/Print Date

All Editions and Updates of this manual and their creation dates are listed below.
March 2001 E1962B ¢cdma2000 Test Application Revision B.01

September 2001 E1962B ¢cdma2000 Test Application Revision B.02

2

S:\Hp8960\E1962B CDMA 2000\Pi Release\Reference Guide\cdma2000_titlepage.fm



Safety Summary

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

GENERAL

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

All Light Emitting Diodes (LEDs) used in this product are Class 1 LEDs as per IEC 60825-1.

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.

ENVIRONMENTAL CONDITIONS

This instrument is intended for indoor use in an installation category II, pollution degree 2 environment. It is
designed to operate at a maximum relative humidity of 95% and at altitudes of up to 2000 meters. Refer to the
specifications tables for the ac mains voltage requirements and ambient operating temperature 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.

BEFORE APPLYING POWER

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

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

FUSES

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

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

DO NOT REMOVE THE INSTRUMENT COVER

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

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

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

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

A Caution, refer to accompanying documents
A Warning, risk of electric shock

J:_ Earth (ground) terminal

Alternating current

Frame or chassis terminal

G+

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

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.

CERTIFICATION

Agilent Technologies certifies that this product met its published specifications at the time of shipment from the
factory. Agilent Technologies further certifies that its calibration measurements are traceable to the United
States National Institute of Standards and Technology, to the extent allowed by the Institute’s calibration
facility, and to the calibration facilities of other International Standards Organization members
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Agilent Technologies Warranty Statement for Commercial
Products

Agilent Technologies 8960 Series 10 Wireless Communications Test Set
Agilent Technologies E1962B cdma2000 Mobile Test Application

Duration of Warranty: 1 year

1.

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

. Agilent Technologies warrants that Agilent Technologies software will not fail to execute its programming

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

. Agilent Technologies does not warrant that the operation of Agilent Technologies products will be

uninterrupted or error free. If Agilent Technologies 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.

. Agilent Technologies 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 Agilent

Technologies. If customer schedules or delays Agilent Technologies 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 Agilent Technologies, (c) 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 AGILENT TECHNOLOGIES SPECIFICALLY DISCLAIMS ANY IMPLIED WARRANTIES OR
CONDITIONS OR MERCHANTABILITY, SATISFACTORY QUALITY, AND FITNESS FOR A
PARTICULAR PURPOSE.

. Agilent Technologies 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 Agilent Technologies product.
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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 AGILENT TECHNOLOGIES OR ITS SUPPLIERS BE LIABLE FOR LOSS OF DATA OR
FOR DIRECT, SPECIAL, INCIDENTAL, CONSEQUENTIAL (INCLUDING LOST PROFIT OR DATA),
OR OTHER DAMAGE, WHETHER BASED IN CONTRACT, TORT, OR OTHERWISE.

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

ASSISTANCE

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

7

S:\Hp8960\E1962B CDMA 2000\Pi Release\Reference Guide\cdma2000_titlepage.fm



Service and Support

Any adjustment, maintenance, or repair of this product must be performed by qualified personnel. Contact
your customer engineer through your local Agilent Technologies Service Center. You can find a list of local
service representatives on the Web at:

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

United States Test and Measurement Call Center
(Toll free in US)

(800) 452-4844

Europe

(31 20) 547 9900

Canada

(905) 206-4725

Japan Measurement Assistance Center

(81) 426 56 7832
(81) 426 56 7840 (FAX)

Latin America
(305) 267 4288 (FAX)
Australia/New Zealand

1 800 629 485 (Australia)
0800 738 378 (New Zealand)

Asia-Pacific

(852) 2599 7777
(852) 2506 9285 (FAX)
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Regional Sales Offices

United States of America:

Agilent Technologies(tel) 1 800 452 4844
Test and Measurement Call Center

P.O. Box 4026

Englewood, CO 80155-4026

Canada:

Agilent Technologies Canada Inc.(tel) 1 877 894 4414
2660 Matheson Blvd. E

Mississauga, Ontario

L4W 5M2

Europe:

Agilent Technologies(tel) (3120) 547 9999
European Marketing Organization

P.O. Box 999

1180 AZ Amstelveen

The Netherlands

Japan:

Agilent Technologies Japan Ltd.(tel) (81) 456-56-7832
Measurement Assistance Center(fax) (81) 426-56-7840
9-1 Takakura-Cho, Hachioji-Shi,

Tokyo 192-8510, Japan

Latin America:

Agilent Technologies(tel) (305) 267 4245

Latin America Region Headquarters(fax) (305) 267 4286
5200 Blue Lagoon Drive,

Suite #950

Miami, Florida 33126

US. A.

Australia/New Zealand:

Agilent Technologies Australia Pty Ltd.AustraliaNew Zealand

347 Burwood Highway(tel) 1 800 629 485 (tel) 0 800 738 378
Forest Hill, Victoria 3131(fax) (61 3) 9272 0749(fax) (64 4) 802 6881

Asia Pacific:

Agilent Technologies(tel) (852) 3197 7777
24/F, Cityplaza One,(fax) (852) 2506 9233
111 Kings Road,

Taikoo Shing, Hong Kong
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DECLARATION OF CONFORMITY

According to ISO/IEC Guide 22 and CEN/CENELEC EN45014

Manufacturer’s Name: Agilent Technologies UK Ltd. Agilent Technologies, Inc.
Manufacturer’s Address: Electronic Products & Solutions 24001 E. Mission Avenue
Group - Queensferry Liberty Lake
South Queensferry Washington
West Lothian, EH30 9TG 99019-9599
Scotland, United Kingdom USA

Declares, that the product

Product Name: 8960 Series 10 Wireless Communications Test Set
Model Number: E5515B
Product Options: This declaration covers all options of the above product.

Conforms with the following European Directives:

The product herewith compiles with the requirements of the Low Voltage Directive 72/23/EEC and the
EMC Directive 89/336/EFC (including 93/68/EFC) and carries the CE Marking accordingly.

EMC Standard Limit
IEC 61326-1:1997+A1:1998/EN
61326-1:1997+A1:1998 Group 1 Class A 1
CISPR 11:1990 / EN 55011:1991 4kV CD, 8kV AD
IEC 61000-4-2:1995+A1:1998 / EN
61000-4-2:1995 3 V/m, 80-1000 MHz

TIEC 61000-4-3:1995 / EN 61000-4-3:1995 0.5V signal lines, 1kV power lines
IEC 61000-4-4:1995 / EN 61000-4-4:1995 0.5 kV line-line, 1 kV line-ground
IEC 61000-4-5:1995 / EN 61000-4-5:1995 3V, 0.15-80 MHz

IEC 61000-4-6:1996 / EN 61000-4-6:1996 1 cycle, 100%

IEC 61000-4-11:1994 / EN

61000-4-11:1994

Safety: IEC 61010-1:1990+A1:1992+A2:1995 / EN 61010-1:1993+A2:1995
Canada CSA C22.2 No. 1010.1:1992

Supplemental Information:
(1l The product was tested in a typical configuration with Agilent Technologies test systems

14 December 2000
Rar &onn

R.M. Evans / Quality Manager

14 December 2000
WAl

W.V.Roland / Reliability & Regulatory
Engineering Manager

For further information, please contact your local Agilent Technologies sales office, agent, or distributor.
Authorized EU-representative: Agilent Technologies Deutschland GmbH, Herrenberger StraBe 130, D71034 Boblingen, Germany
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DECLARATION OF CONFORMITY

According to ISO/IEC Guide 22 and CEN/CENELEC EN45014

Manufacturer’s Name:

Manufacturer’s Address:

Declares, that the product
Product Name:

Model Number:

Product Options:

Agilent Technologies UK Ltd.

Electronic Products & Solutions
Group - Queensferry

South Queensferry

West Lothian, EH30 9TG
Scotland, United Kingdom

Agilent Technologies, Inc.

24001 E. Mission Avenue
Liberty Lake
Washington

99019-9599

USA

8960 Series 10 Wireless Communications Test Set

E5515C

This declaration covers all options of the above product.

Conforms with the following European Directives:

The product herewith compiles with the requirements of the Low Voltage Directive 72/23/EEC and the
EMC Directive 89/336/EFC (including 93/68/EFC) and carries the CE Marking accordingly.

EMC

Safety:

Supplemental Information:

Standard

IEC 61326-1:1997+A1:1998/EN
61326:1997/A1:1998

CISPR 11:1990/ EN 55011:1991

IEC 61000-4-2:1995+A1:1998 / EN
61000-4-2:1995

IEC 61000-4-3:1995 / EN 61000-4-3:1995
IEC 61000-4-4:1995 / EN 61000-4-4:1995
IEC 61000-4-5:1995 / EN 61000-4-5:1995
IEC 61000-4-6:1996 / EN 61000-4-6:1996
IEC 61000-4-11:1994 / EN
61000-4-11:1994

Limit

Group 1 Class A [
4kV CD, 8kV AD

3 V/m, 80-1000 MHz

0.5kV signal lines, 1kV power lines
0.5 kV line-line, 1 kV line-ground
3V, 0.15-80 MHz

1 cycle, 100%

IEC 61010-1:1990+A1:1992+A2:1995 / EN 61010-1:1993+A2:1995

Canada: CSA C22.2 No. 1010.1:1992

(1l The product was tested in a typical configuration with Agilent Technologies test systems

01 May 2001

01 May 2001

Ror &onnn
R.M. Evans / Quality Manager
WA

W.V.Roland / Reliability & Regulatory
Engineering Manager

For further information, please contact your local Agilent Technologies sales office, agent, or distributor.
Authorized EU-representative: Agilent Technologies Deutschland GmbH, Herrenberger StraBe 130, D71034 Boblingen, Germany
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DECLARATION OF CONFORMITY

According to ISO/IEC Guide 22 and CEN/CENELEC EN45014
Manufacturer’s Name: Agilent Technologies, Inc.

Manufacturer’s Address: 24001 E. Mission Avenue
Liberty Lake
Washington
99019-9599
USA

Declares, that the product

Product Name: 8960 Series 10 Wireless Communications Test Set
Model Number: E5515T
Product Options: This declaration covers all options of the above product.

Conforms with the following European Directives:

The product herewith compiles with the requirements of the Low Voltage Directive 72/23/EEC and the
EMC Directive 89/336/EFC (including 93/68/EFC) and carries the CE Marking accordingly.

EMC Standard Limit
IEC 61326-1:1997+A1:1998/EN
61326-1:1997+A1:1998 Group 1 Class A 11
CISPR 11:1990 / EN 55011:1991 4kV CD, 8kV AD
IEC 61000-4-2:1995+A1:1998 / EN
61000-4-2:1995 3 V/m, 80-1000 MHz

IEC 61000-4-3:1995 / EN 61000-4-3:1995 0.5V signal lines, 1kV power lines
IEC 61000-4-4:1995 / EN 61000-4-4:1995 0.5 kV line-line, 1 kV line-ground
IEC 61000-4-5:1995 / EN 61000-4-5:1995 3V, 0.15-80 MHz

IEC 61000-4-6:1996 / EN 61000-4-6:1996 1 cycle, 100%

IEC 61000-4-11:1994 / EN

61000-4-11:1994

Safety: IEC 61010-1:1990+A1:1992+A2:1995 / EN 61010-1:1993+A2:1995
Canada CSA C22.2 No. 1010.1:1992

Supplemental Information:
(1l The product was tested in a typical configuration with Agilent Technologies test systems

14 December 2000
Ml d

W.V.Roland / Reliability & Regulatory
Engineering Manager

For further information, please contact your local Agilent Technologies sales office, agent, or distributor.
Authorized EU-representative: Agilent Technologies Deutschland GmbH, Herrenberger StraBe 130, D71034 Boblingen, Germany
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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.

e 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.

Schalldruckpegel Lp < 70 dB(A).
Am Arbeitsplatz.

Normaler Betrieb.

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

13

S:\Hp8960\E1962B CDMA 2000\Pi Release\Reference Guide\cdma2000_titlepage.fm



14

S:\Hp8960\E1962B CDMA 2000\Pi Release\Reference Guide\cdma2000_titlepage.fm



Contents

Measurements . .. .covoveeeereeeeosesseesssssessessessssssssssssssssscsssas 33
Instrument Configuration Measurement Matrix..........cciiieveeeecescnoooonnnns 34
Access Probe Power Measurement Description.........ccciiiiiiieeeereeoscscncaanss 35
How is an Access Probe Power measurement made? ................................. 35
Considerations when making Access Probe Power measurements ...................... 35
Input Signal Requirements . . .......... ... ... . 35
Related Topics . ...ttt e e e e e e 36
Analog Transmit Power Measurement Description. ........cciiiiiiiieiiniieeeans 37
How is an Analog Transmit Power measurement made? .............................. 37
Input Signal Requirements . . ........... ... . . 37
Considerations When Making Manual Analog Transmit Power Measurements ........... 37
Related Topics . ... e e e e e e e 37
Audio Analyzer Measurement Description ..........cciiiiitereeeersrssecsscacnnas 38
How is an analog audio measurement made? .............. ... ... ... .. .. . . . . . . .. ... 38
De-Emphasis State . .......... e 39
Expandor Reference Level . ........... .. . . 39
TrigEEr SOUTCE . . .\ et ettt e e e e et e e e e e e e e e 39
Related Topics ... e e e e 40
Audio Analyzer Block Diagram .........ciiiitiitiieseeersssscessccssssssscscsssss 41
Related Topics . ..o e 41
Audio Frequency Measurement Description. . ........ccciiiiiiieeeereeosncsncacnnans 42
Considerations When Making Manual Audio Frequency Measurements ................. 42
Related Topics ... ettt e e 42
Audio Level Measurement Description .........cciieiiiiiiittesscecssssesncscaasss 43
How is an Audio Level measurement made? .............. .. ... ... . it .. 43
Related Topics . ... e 43
Channel Power Measurement Description .........cciiiiiiiinnneeceocsscsnccasnans 44
How is a Channel Power measurement made? ................... .. ... ... ........... 44
Channel Power Measurement Calibration ............. ... .. .. .. . 0. 44
Channel Power Measurement Speed . ........... ... ... .. it 44
Input Signal Requirements . . . ... . .. 44
Related Topics . . ...t e e e e 45
Code Channel Timing and Phase Measurement Description ...........cci0iveeeeen. 46
How is a Code Channel Timing and Phase measurement made? ....................... 46
Code Channel Time/Phase Measurement Graphical Display ........................... 48
Measurement Behavior . ... ... ... . 50
Input Signal Requirements . . . ... . . . . e 50
Related Topics . . ...t e e e e 50
Digital Average Power Measurement Description............ciiiiiiiiiiinnnnennnns 51
How is a Digital Average Power measurement made? .............. ... ... ............ 51

15



Contents

Digital Average Power measurement characteristics ............... ... ... ... ... ...... 51
Input Signal Requirements . ............ ...ttt 51
Related Topics .. ..ot e e e e e e e 51
Distortion Measurement Description........c.ccciiiiiieieetieessssnecessssssnnnaas 52
How is a Distortion measurement made? ............. ... ... ... ittt iiiiienennnnn. 52
Considerations When Making Manual Distortion Measurements . ...................... 52
Related Topics . ...ttt et e ettt ettt e e e e 52
Frame Error Rate Measurement Description.........c.ciiiiiiiiiiineeeessrsnenosans 53
How is an FER (frame error rate) measurement made? ............................... 53
Confidence Level Description ... ........ ... e e e 53
Input Signal Requirements . ........... ... . . . i e 53
Related Topics . ...ttt e e e ettt ettt e e e 54
Frequency Modulation (FM) Measurement Description ..............ciiiitieeennns 55
How is a frequency modulation measurement made? . ............... ... ... .. ... ...... 55
Triggering . ...ttt e e e e e 55
Distortion State and Distortion Fundamental Frequency Operation .................... 55
Modulation Frequency State ........... ... . i 55
Filter Ty e . . oo e e e e e 56
Detector TyPe . ..o e e 56
De-emphasis State . ..... ... .. e e 56
Expandor State ... ... ... ... 56
Related Topics . .. oottt ettt et ettt e e e e e e e 56
Frequency Stability Measurement Description .........cccciiiiiiiineceeessscncnans 57
How is a frequency stability measurement made? ....................... ... ......... 57
Operating Considerations . . ... ...ttt ittt ettt ettt et e e 57
Input Signal Requirements . .......... ... . .ttt 57
Worst Case Frequency Error . ........ .. . . . . e 57
B o= Y= 57
Related Topics . .. oottt ittt ettt et e e e e e e e e e 57
Gated Power Measurement Description .........c.ccciieieeieeeeeesssssscecssssnnns 58
What is a Gated Power Measurement? ................... ... ... . . . . .. .. 58
How is a Gated Power Measurement Made? . .......... ... ...t iiiiirnnnnnn.. 58
Gated Power Measurement Behavior ............ ... ... . . ... . . . . . . . . .. . 61
Measurement Requirements . ............ .. ... e 61
Related Topics . ...ttt e e e et ettt e 61
Handoff Waveform Quality Measurement Description..........ccciiiiiiiiinenonans 62
How is a Handoff Waveform Quality measurement made? ............................ 62
Measurement Behavior . . ... ... .. . . e 62
Measurement Requirements . ........... ... .. .. i e 63
Related Topics . .. oottt ittt ettt e e e e e e e e e e e 63
SINAD Measurement Description ........ccciiiiieeeteesssseeeesososssssoccssssnns 64
How is a SINAD measurement made? .. ............. ..ttt 64

16



Contents

Considerations When Making Manual SINAD Measurements ......................... 64
Related Topics ... ..ottt e e e 64
Swept Audio Measurements Description.........cciiiiiiiitiiessceesssssccscassss 65
DesCription . ... ... e e e e 65
Related Topics . .. ..o vt e e e e e e e 67
TDSO Frame Error Rate Measurement Description ........cccciiiiiiiennceeeananns 68
What is a TDSO (Test Data Service Option) FER (Frame Error Rate) measurement? ...... 68
How is a TDSO FER Measurement Made? . .......... .. .. ... . . i, 68
Possible Setup ISSues . ... e e e 70
Related Topics . .. ..o vt e e e e e e 70

Tx Spurious Emissions Measurement Description ...........cciiiiiiiiiinnnnnnnns 71
How is a Tx Spurious Emissions measurement made? ............. ... ... ... 71

Tx Spurious Emissions measurement characteristics ................................ 71
Input Signal Requirements . .. .......... .. .. . . 71
Related Topics . . ...t e e e e 72
Waveform Quality/Code Domain Measurement Description...........cciiivvvinnnn. 73
How is a Waveform Quality/Code Domain Power measurement made? .................. 73
Code Domain Power Graphical Display ................ . .. . . i, 74
............................................................................ 75
Input Signal Requirements . .. .......... ... . . . e 75
Related TopiCs . .. ..o vttt e e e e e e 75
Test Adherenceto Standards . .......cviiiiiiiiiieeietiiieeeesssssssssssnsnnnnnas 76
Standards Table ... .... ... ... e e 76
Measurement Related Configuration .........ciiiiiiiiiiieeneetosossssscccssssnne 81
Description . ... .. 81
Related Topics ... ..ot e e e 84
Call Processing .......ccoitieeeeeeeeeeeessssssssossssssssssssssssssssnssss 85
Active Cell Operating Mode ........ccttttiteeeeeesssseeeeeeennnnssssssssssssssas 86
Active Cell Features . ........ ...ttt e e e e e e e 86
Related Topics . ...ttt e e e e 86
AVC Test Operating Mode......covtiiititteeeeeeeeessssssossessssssssssssssssssas 87
AVC Test Mode Operation . ............ .ttt 87
Related Topics ... e et e e e 90
IS-2000 Test Operating Mode ......coiiiiiieeieeeeoossesesessssssssssssnssnnnnss 91
Forward CDMA channels availableintestmode ................ ... ... ... .......... 91
Related Topics . . ...t e e e e e e e e 91
CWOPerating Mode ...ooviietiiitseeeeetesosssssssesssssssosssssessssssssscassss 92
CW Test Mode Operation . ......... ... ...ttt 92
Related Topics ... ..ottt e e 92

17



Contents

Configuring the F-FCH/Traffic Channel (Forward Fundamental/Traffic Channel)..... 93
Settable F-FCH Parameters . ... ......... ... it ie e 93
GPIB Examples: ... ... e e e 93
Operating Considerations . . . ... ...t ettt ettt 93
Related Topics . . ..ottt e e e e ettt ettt e e e 93

Configuring the F-Paging Channel (F-PCH) ........ciiiiiiiiitiittttteescccssssnns 94
Settable F-Paging Parameters . .......... ... .. ittt itiiieeeeeen. 94
Fixed F-Paging Parameters . ............ ... . . it e e 94
GPIB Examples: . ... ... e e e e 94
Operating Considerations . . . ... ...ttt e ettt e 95
Related Topics . ...ttt e e e e ettt ettt e e e 95

Configuring the F-SCH (Forward Supplemental Channel) ................cc00ieenn. 96
Settable F-SCH Parameters . .. .......... ..ttt ettt et 96
Fixed F-SCH Parameters . ...... ... ...ttt et e 96
GPIB Examples: ... ... e e 96
Operating Considerations . . . ... ...ttt ettt e 96
Related Topics . ..ottt e e e ettt ettt e e e e 96

Configuring the F-Pilot Channel (Forward PICH) .............ciiiiiiittenennnnnns 97
Settable F-Pilot Parameters . ... ....... ... ittt 97
Fixed F-Pilot Parameters ........... ...ttt 97
GPIB Examples: . ... ... e e 97
Operating Considerations . . . ... ...t ettt et 97
Related Topics . ...ttt et e e e ettt ettt e 97

Configuring the F-OCNS (Forward Orthogonal Channel Noise Simulator)............ 98
Settable F-OCNS Parameters . .......... ..ttt ettt e 98
Fixed F-OCNS Parameters . . ... ... ...ttt ettt e e e e 98
GPIB Examples: ... ... e e e 98
Operating Considerations . . . ... ...t e e et et 98
Related Topics . ...ttt e e e e ettt ettt ettt e e 98

Configuring the F-QPCH (Forward Quick Paging Channel)............ccci0iivvnnns 99
Settable F-QPCH Parameters . ... ....... ... ..t 99
Fixed F-QPCH Parameters . . .. ...t et ettt e 99
GPIB ExXamples: ... 99
Operating Considerations . . . ... ...ttt 100
Related Topics . ...ttt e e et et et et et et e e 100

Configuring the F-Sync Channel (Forward SYNC) ........cciitiiiiiiitececcccnnnns 101
Settable F-Sync Parameters . .. ........ .. 101
Fixed F-Sync Parameters . .. ........ ... ettt e 101
GPIB ExXamples: . ... 101
Related Topics . . ..ottt et e e et et et e et et e e 101

Establishing an Active Link with the Mobile Station .................. i iiieeennn 102
Making a Mobile Station Originated Call ........... ... ... .. .. . ... 102

18



Contents

Making a Base Station Originated Call ............. ... .. ... . . . . . . .. 102
Related Topics .. ...ttt e e e e 102
Performing a Handoff. ... .....cciiiiiiiiitiieretietorsresosecssssssocsssscsssnnns 103
Making a Handoff . ... ... ... . 103
Related Topics .. ...t e 103
Performing a Registration. .. .......iiiiiiiieieeeteeosssssscessssssocsscccsssnnas 104
Registering a Mobile Station . .......... .. ... . . . . i 104
Related Topics ... ...ttt e e e e 104
Programming........oceeiiieiereeeeessesssssssscssssssssssssssssssssnss 105
Stepl: Setupthe Test Set......cciiiiiiiiiiietiirteessserossssesssscssssssssssas 106
Fully Preset the Test Set . ..... ... .. e 106
Declare Variables, Set Path Losses and Timeouts, Activate GPIB Debugger ............. 107
Step 2: Configure Test Set and Mobile Station Parameters...........cciiiiienenenn 108
Configure the Test Set Parameters ........... ... . . i 108
Configure the Mobile Station Parameters .......... ... ... ... . . . . . .. 108
Step 3: Set Measurement Parameters..........coiiteeeeeeerososrsesssscssssssnonsas 109
Step4: Make aconnection..........uiuiiiiitiiiiiiitieeneeneeneeacsacancnannns 110
Select an example ... ... ... . 110
Test Set initiated connection ........... ... . .. . . . . . i 110
Mobile Station initiated connection ............. ... .. ... . .. .. e 110
Step 5: INITiate and FETCh Measurements ........cccceeveeeeeecceooosssssssssans 111
INITiate measurements and FETChresults ......... ... ... ... . . . . . . i, 111
Step 6: Reconfigure Test Set and Mobile Station Connection Parameters............ 116
Reconfigure the Test Set .. ... ... . . 116
Reconfigure the MS . . . ... . 116
Step 7: End the Connection.........cootiitiiiiiiieeeesssesssonoossssssssssssans 117
End the Connection . ... ....... ... e e e et 117
Step 1: Set Upthe Test Set.....ovviiiiiiiiiiiiiiieeeessssssessososssssssssssssns 119
DesCription . . ... e 119
Step 2: Configure Test Set and Mobile Station Parameters...........ccciivvieennns 121
DI PtION . . oot e e e 121
Step 3: Set Measurement Parameters..........cciiiiiiiiiieeeeseecooossssssssaans 125
DesCription . . ... 125
Step4: Make Connection .........ccoiiuiiiiiiiiiiiiiitiieeneeneeneeacsacnacnnnnss 130
DS Cription . . ... 130
Step 5: INITiate and FETCh Measurements .......cccoeeeteteeresssccssssssnosnsas 135
DesCription . ... .. e e e e 136

19



Contents

Step 6: Reconfigure Test Set and Mobile Station Connection Parameters............ 141
DI PtION . . .. e e 141
Step 7: End Connection .......coiiiiiieteessseeeesosossssssscsssssssssscsssans 143
DI PtION . . . e e e 143
Programming an Access Probe Power Measurement .........cc00ettititeeeecccccnns 147
Programming Example . . ... ... ... e e 148
Returned Values . ... ... .. e ettt ettt ettt 149
Related Topics . . ..o vttt ettt et et e e et e e e e e e e e e e 149
Programming an Analog Transmit Power Measurement.............cccitieeeeeenns 150
Programming Example ... ... ... .. e 150
Returned Values . ... ... .. ettt ettt ettt 150
Related Topics . . ..ottt e e et et e ettt e e e 151
Programming an Audio Level Measurement. . .. ....ccoviiitiierteosccrossssesosans 152
Programming Example ... ... ... . e 152
Returned Values ... ....... .. . . e e e e e e 152
Related Topics . . ..ottt ettt et et e e et e e e e e e e e 153
Programming an Audio Frequency Measurement..........ccceeeeeetrreeeccccccnns 154
Programming Example . . ... ... ... e 154
Related Topics . . ..ottt e et et et et ettt et e e 154
Programming a Channel Power Measurement. . ........ccottiteeeonscressssesossans 155
Programming Example ... ... ... .. e 155
Returned Values . ......... .. .. i e e e e e e 157
Related Topics . . ..ottt ettt e e et et ettt et e e 157
Programming a Code Channel Time/Phase Measurement.............cc0tieeeeeeens 158
Programming Example . . ... ... ...t e 158
Related Topics .. ..o e e e e e 160
Programming a Digital Average Power Measurement...........coetteeeeecccccsns 161
Programming Example .. ....... ... e 161
Returned Values . ... ... .. ettt ettt ettt 163
Related Topics . . ..ottt e e e e et e e ettt et e 163
Programming a Distortion Measurement .........cciiiiititirieneosscrossssesocsans 164
Programming Example . . ... ... 164
Returned Values . ......... .. . e e e e e 165
Related Topics . . ..ottt et e et e e et ettt e e 165
Programming an FER (Frame Error Rate) Measurement .............ccc00eeeeenns 166
Programming Example . ... ... ... e e e 166
Related Topics . . ..ottt ettt et et et et et e e e e e e e e 168
Programming a Frequency Modulation (FM) Measurement...........ccoeeeeeeocns 169
Programming Example . . ... ... 169
Returned Values . ... ... .. ettt et ettt 169

20



Contents

Related Topics ... ...ttt e e e e 170
Programming a Frequency Stability Measurement...........cccoiieieeieeeennennns 171
Programming Example . .. ....... . ... e 171
Returned Values . ......... ... e e e 171
Related Topics .. ...t e 172
Programming a Gated Power Measurement...........cottiteeeeececsssssnnnnnnns 173
Programming Example . ... ... ... .. e 173
Related Topics .. ...ttt e e e e 175
Programming a Handoff Waveform Quality Measurement .........ccco0viiieeennnns 176
Related Topics .. ...t e 176
Programming a SINAD Measurement. . .. ....oeeeeeeteettteeecsssssssssssnnnnnnns 177
Programming Example . ... ... ... .. 177
Returned Values . ........ .. 178
Related Topics .. ...ttt e e 178
Programming a Swept Audio Measurement ..........co0tieeeeerrosscsssccsssnnns 179
Programming Example . ... ... ... 179
Returned Values . ......... ... e e e e e 180
Related Topics .. ...ttt e e e e 180
Programming a TDSO Frame Error Rate Measurement ...........cciiiiiinnnnnns 181
Programming Example . ... ... ... ... 181
Related Topics .. ... e 183
Programming a Tx Spurious Emissions Measurement..........cccoceveeieeeeceennns 184
Programming Example . ... ... ... 184
Returned Values . ..... ... .. 187
Related Topics ... ...ttt e e e e 187
Programming a Waveform Quality/Code Domain Measurement ..........cco0uuenns 188
Programming Example . ....... ... 188
Related Topics .. ... e e e 190
Preset Descriptions. . ... iiiiiieieeiteeesssseeeessasossssscssssssssssscssssnnees 191
DesCription . . ... 191
Related Topics ... ...ttt e e e e 193
Receiver Control . ......oviiiiiiiiiiiiiineeneeoooossssssssssssssssssssssnnnnnnans 194
Manual Receiver Control Parameters ............. ... ... . ... . . ... 194
Manual vs. Automatic Receiver Control .......... ... ... ... . ... . . . ... 194
Manual Receiver Control . ........ .. . . . . . . . . . 194
Automatic Receiver Control . ... ....... . . . . e e 196
Effects on Receiver Control When Changing OperatingMode . ........................ 196
Related Topics .. ...t e e 196
Status Subsystem OVerview ... ...t ieieeeettessssseeesossssssssscsssssssssnas 197
DS P ION .« . ottt e e e 198

21



Contents

Related Topics . . ..ottt e e e e e ettt et ettt et e e 215
Statistical Measurement Results..........ciiiiiiiiiiiiiiiieoneeesnrsccsscscsnns 216
DI PtION . . ..t e e e 216
Programming Example ... ... ... . e 216
Related Topics . . ..ottt ettt et et e e et e e e e e e e e e 216
TIMEOULS « ¢t vttt itttieeeeeeeosossossossesesssssssssssssssnsssssssssssssssssss 217
DS CriPtioN . . . .o e e 217
Timeout Values .. ... ... e 217
Related Topics . .. oottt et et et ettt e e et e e e e e e 217
Triggering of Measurements. . ........ccoetttteeeeesssseesesssssssssssssssssssssss 218
Trigger Source CRhoiCES . . . ...ttt e e ettt et e e e e 218
DS CriPtion . . . .o e 218
Related Topics . . ..ottt et e e e et ettt et et e e 221
Integrity Indicator ........cciiiiiiiiiiiiierseeeerossrseesssasossssssssscsssssnnocs 222
DS PtION . . . e e 222
Example Program . .. ... ... ... ... 225
Related Topics . . ..o vttt et ettt et e e et e e e e e e e e 225
Measurement Progress Report. .. ......ciiiiiiiiiiiiieieeeesoseeesosssessssssnoass 226
DS CriPtioN . . . .o e e 226
Example . ... e e 226
Related Topics .. ..o e e e e e 226
Concurrent Measurements ... .....c.coieeeeeeesssssessossosssssssssssssscssasssss 227
DesCription . . . ..o e 227
Related Topics . . ..ottt et e e e ettt ettt ettt e 227
Invalid Measurement Results. .........iiiiiiiiiiiiiiieesseeessssessssscassssnnns 228
DS CriPtion . . . .o e e 228
Dealing With Semicolon Separated Response Data Lists. .......ccciiiiiiinnenenens 229
DesCription . . . .. e 229
Measurement Event Synchronization ............iiiiiiiitiiittreneeesossssnnnns 231
DS Cription . . . .o e e 231
INITiate:DONE? . . .. e e e e e 231
Programming Example . . ... ... e 232
Operating Considerations . . . ... ...ttt e et ettt 232
Call Processing State Synchronization ...........cciiiiiiiiietesssscsceessssnnns 233
Call Processing State QUeTY . ... ...ttt ettt 233
DS CriPtion . . ..o e e 234
Related Topics . . ...ttt e e et ettt ettt e e 236
Call Processing Event Synchronization...........cotiieiieeitrsscessccessssnnnsas 237
DesCription . . . ... e 237
Call Processing Subsystem Overlapped Commands . .................. ..., 239

22



Contents

Related Topics ... ...ttt e e e e 240
Test System Synchronization Overview. ........cciiiiiteresecrssrssscsssscsssnnes 241
DI PtION .« . oot e e e 241
Commands used for synchronization: .............. ... 244
Related Topics .. ...t e 245
Diagram Conventions. .. ....ccoiiieeeeieeeeseesssssssssssesscssssssssssssssnnnns 248
DesCription . . ... 248
ABORLt Subsystem ... .oviiiiiiitittreseseeesssssesessccsssssssssssssssssssssssas 250
DesCription . ... .. e e e e e 250
Syntax Diagram and Command Descriptions ................. .. .0t .. 250
7 N 30 ) 23 P 251
AFGenerator SubSyStem . ......ciitiiiieineeeeteossssseecsossssssssscasssssssnnas 254
DS Cription . . ... e 254
AFGeENerator. .. ..uoitittieeseeeossosseessssesssssssosssssessssssssscssssssssssas 255
CALibration Subsystem ........coiiiteiietitosesessscesssssssssssssssssssossssssons 259
DesCription . . ... 259
Calibration Procedures . ........... ..t e e 259
Recommended Calibration Intervals ............. ... ... ... . . . . . . . . ... 260
Syntax Diagram and Command Descriptions ................... .0t .. 260
CALIbration ......ccoiiiiieeeeeeseeeeennsssssssssssssssssssssssssssssssssnnsacs 261
CALL SubSYStem . .. ovviitieeteessseseeetosossosssscessssssosssscsssssssssscsssas 265
DesCription . . ... 265
Syntax Diagrams and Command Descriptions ........... ... ... ... .. 265
CALL:ACC . i it ittt iiiittiteeessoesesssossssssossssssssssssssssssssssssnssssssns 267
CALL[:CELLIAPARAMEter. .. ..o vtttettttetosrrsessscessssssessssssssssssossssssas 268
CALL:AVCTESt « oot tttititeennseeeeessossssssosssssssssssssssssssssssssssssssns 272
CALL:AWGNOISE: POWETL . ...t iiiiieeteetesosssessscessssssessssssssssssssssssas 273
CALL:BAND ...t iiiiitttiteeeoseeseessosssssssssssssssssssssssssssssssssssssss 277
CALL:CHANDElL ... ittt iiiiiitiittnereeeeessessesssssssssssssssssssssnsssssns 278
CALL[:CELLLCLPCONtrol . ... ccoiiiiittiiieteeteeseossessessssesssssssssssssssans 280
CALL:CONNected:STATE] . .cvvtiiiiieteeesosstessessssssssssasssssssssssssssnns 282
CALL[:CELL]:CONTro:DOWNIink:FREQuency:AUTO.......ccciiiteeenenennonnnns 286
CALL:D2KTESt « v tivvvuttesenaseessessossssssassssssssssssssssssssssssssssssns 287
CALL:DCONnDected[:STATE] .« cvvvviiiiineeeeesssssessesessscsssssssssssnssnnnans 289
CALL:END . ..ttt iiiitettaseessessssssassssssassssssssssssssssssssssssssssssns 292
CALL[:CELLEESCape[:MODE]. .. ..ciiittttiiettesstttttecccssssssssssssssnnnns 293

23



Contents

CALL:FCHanmel. ........cittttiiiiiiieeeesssesseneenssssssssssssssssssssssssss 294
CALLF M . ..ttt ieeeeassossessssssssssssssssssssssssssssssssssnssssssnnasse 298
CALL:HANDOSE. . o oot itiittiteeesteeseossosseossesssssssssssssssssssssssnnssas 302
CALL[:CELLIEMCCOAE ¢ ¢ ¢ e v vttt tvtttesnessocssossssssssssssssssssssssssssnnssas 303
CALL[:CELLIEMNCOAE . ¢ ¢t e vt ttvtetteessesssssssssscssssssssssssssssssssssnnass 304
CALL:MS:ANALOg « « c cttttttteeossesssssssssssesssssssssssssssssssssscsssssnsoes 305
CALL:MS:REPorted:<BCL, BW > ... ...t iiiiiieeieeseeeosscesssesssscsssssssnns 306
CALL:MS:REPorted:CAPability:CCHannel:DEDicated. ..........coiiiteeeernnonnes 307
CALL:MS:REPorted:CAPability:FCHannel ...........cciiiiiieiiiitnssccessnsnnns 309
CALL:MS:REPorted:CAPability:QUERY. .. ....cciiiiiiiritetsrrsscesscasssssnnnsas 311
CALL:MS:REPorted:CAPabiltiy:SCHannel:FORWard. ...........ciititeecerrnonnes 312
CALL:MS:REPorted:CAPability:SCHannel:REVerse..........cittiieteerrronnennas 316
CALL:MS:REPoOrted:CLEAr . . . ..ottt ttttteeeeeeeennenssssssssssssssssssssssssss 320
CALL:MS:REPOrted:CPCLASS. . .ttt ttttttttnseeeseeeennnssssssssssssssssssssssss 321
CALL:MS:REPoOrted:CTXTYPe ...t tiereeeetsosrsesesssssssssssssssssssssssssssas 322
CALL:MS:REPorted:DUAL[MODE] .....iiiiiiiiiiiiineenessssossssssssssssssssss 323
CALL:MS:REPorted:<EIRP,ESN> . ... ittt tiiiierreeeeessccssosscsssssssssnnnsse 324
CALL:MS:REPorted:<MCC,MIN1,MIN2,MNC,MSIN>. ... ccetteereeorecssnssscsnnnss 326
CALL:MS:REPorted:<ONUM, .........c0uv.. OPER,PCL,PCON,PNUM,PREV,QPCH>329
CALL:MS:REPorted:<RCON,REG,REV,SCIN,SCL, TXT>.....c000ttteeeerrrcsnensses 333
CALL[:CELLENIDENtitY. « oot oo vvetteeeeereessossessssssssssssssssssssssssnssss 336
CALL:OCNSOUICE .o oot vettossssssssssssssssssssssssssssssssssssssssssssssssss 337
CALL[:CELLIOPERAtING ....cvvvtttiiieereeseossesseosscsssssscsssssssssnnssos 340
CALL:ORIGINAtE . . . oot ittt iiittteeeeeesssssssssssssnssssssssssssssssssssssssss 341
CALL: P AGING . ¢t v vttt ittnetteeeesssesesssossssssssssssssssssssssssssssssnnssas 343
CALLPILOt. . ittt it iiiinttieeeessocsenssossssssosssssscssssssssssssssssnnssas 348
CALL[:CELLIPNOFSLSEt . « o oot et vvtttitteesteeseessesssssscssssssssssssssssnnssas 350
CALLCELLLPOWEL .+ it tvittttteeeseessesssssssssssssssssssssssssssssssssnnnss 351
CALL[:CELLIPROTOCO] ... .iiiittiiiiittiieeeessesssnssessnsssssssssssssnnssas 355
CALL:QPCHanneEl . .....cciiiitiiiitteeeeosseesosessossssssssssssssssscsssssssnns 357
CALL:CELLLRCONSIG. ¢« ¢t vvtttttettteseessssseosssscssssssssssssssssnsssssnnnss 361
CALL:REGISter . ...ttt titteeeeeesssssssssesnssssssssssssssssssssssssss 362
CALL[:CELLLRFGeNnerator. . . . oo oot ttteeeeeseeeenseonssssssssssssssssssssssssss 365

24



Contents

CALL::CELLIERLGAIN ...t ttttttttreeereeesossessessssssssssssssssssssssssssssns 366
CALL:SCHanmel. ... ...iiiiiiiieeeeeeenenososssssssssssssssssssssssssssnssnnnans 367
CALL:SSETUP:AVC .. ittt iiiiitttieeeesssosessssssssssssssssssssssssssssnnsosss 372
CALL:SSETup:BAND . . .ttt tiiittttteeeesessesssscssssssssssssssssssssssnnssosss 374
CALL:SETup:CHANDElL. . ... iiiiiittitttetoeressscessssssessssssssssssssscssans 375
CALL:SETup:HANDOff . ...t iiiiiiteitttetoesessseessssssessssssssssssssscasans 377
CALL:SETup:MS:ANALOE ...ttt tttteeteerossssessssesssssssssssssssssssssssssas 378
CALL:SETup:SY ST em. ...iiiiitiittieeteesessssessssesssssssssssssssssssssssssss 380
CALL:CELLLSIDENntity « o oo e cvvvtteteeeeeeseesseesessssssssssssssssssssnsssosss 381
CALL:CELLLSOPTION . . ittt it ittt eeesseesscssossssssssssssssssssssnnssosns 382
CALL: ST AT US .ttt i ttttttteeesseeseossossssssossssssssssssssssssssssssssssssss 384
CALL:SYNC . i ittt iiiiitt ittt eseeseessossssssosssssssssssssssssssssssssssssssns 401
CALL:CELLISYSTEem ..o ttvittttieeenereeesossessesssssssssscssssssssssssssssns 403
CALL:TOTAL:POWET .. it ttttttieeneeeennnonssssssssssssssssssssssssssssnnsnnnas 404
CALL:TRAFSIC c ot iiiiititteneteeeeeosossesssossssssssssssssssssssssssssssssns 406
CALL:TRIGEer:TYPE . ... i iiitiiiiiittiitieeereesesossessosssesssssssssnssssssns 409
DISPlay SubsSysStem . ....covutiieeieetssosesssssesssssesssssssssssssssscsssssnsoes 410

DI PtION .« . oot e e 410

Syntax Diagram and Command Descriptions . .......... ..., 410
IS Play .o iiiiiiiiiieiteteeoosesseeessosssssscsssssssosssssssssssssssscsssnnas 411
FETCh? Subsystem .. ...c.oititiiiieeeeeoosssssseessssssosssscsssssssossssscsssnnaes 414

DesCription . . ... 414

Syntax Diagrams and Command Descriptions ........... ... ... ... .. 414
FETCh:AFANAlYZer. . .« oo ittt tteeteeoasoeesesssesssssesosssssssssssssscsssssneoes 415
FETCh: AT X POWET .« oottt i ttttessssssseeennnsssssssssssssssssssssssssssnnsnnnans 424
FETCh:CAPPOWEr . ...t titttteeeeeeeeennnnnssssssssssssssssssssssssssnnnnnnans 427
FETCh:CCTPhase ...t tttiitetesesssseeeensssssssssssssssssssssssssssssnnas 428
FETCRh:CFERIOT . ...ttt ttttteessssssseeennnsssssssssssssssssssssssssssnsssnnas 432
FETCh:CPOWEr . .ottt iiittttteeeseeeenssesssssssssssssssssssssssssssssssnnsass 434
FETCh:CT X S PUIiOUS. ettt ettesseeesssssssssssssssssssosssssssssosssscsssnses 436
FETCRh:DAPOWET & ..ttt tttetessssseeesosnssssssssssssssssssssssssssssssnsssnsas 439
O 0 4 3 0/ e 441
FETCh:FSTability ....cvvuttiiiiiiieeneeeeeseossessesssessssssssssssssssnnssas 447
FET Ch:GPOWET . .ottt tittttteenaseesenssessessssssssssssssssssssssssssssnnsass 453

25



Contents

FETCh:HWQuality. . ... oviuttiiiiniieeenoteosenssssssosssssssssssssnsssssnnas 456
FETCh:SAUDIO. ¢ ¢t vttt ttitittteeenoseesenssesssnssssssssssssssssssssssssssnnas 458
FETCRhTFERYIOY ...ttt teeesssssssssssssssnsssssssssssssssssss 464
FETCh:WQUality . ..ot iiiiereeeeenereeseossessesssssssssssssssssssssssssssnnans 466
INITiate Subsystem .......ccoiieiiittitteeessscessssssessssssossssssssscsssssnecs 474

Syntax Diagrams and Command Descriptions . ..............c..utiiitiirrnnennn... 474

DesCription . . . .. e 474

INITiate Programming Examples (how INIT commands areused) ..................... 474
INI T ate . o oot iiiii ittt titieeeeeeeeensoseenssessessssssnssssssnsssssnnnsass 476
READ? SubsSystem .. .oouiuitiieieetiesssseeeetesossosssssessssssssssssssssssssnass 481

Syntax Diagram and Command Descriptions ........... ... ... 481

DS CriPlion . . . .o e e 481

Program Example - READ:DAPower? .......... ... .t 482
READ . i iiiiiiiiiiiineeenossssessseeesssssssssssssssssssssssssssssssssssssss 483
RFANalyzer SubsSysStem . ..o viiiiitieitereeeetoososssssesessssssssscsssssssnasas 494

DesCription . . . .. e 494
RFEANAGLYZEY .. iviiiiiineennneoossoseeeessssssssssssssssssssssssssssssssssssss 495
SETup Subsystem .......ciiiiiiiiiereeeesneoooossssssssssscssssssssssssssnnnans 503

DS CriPtion . . . .o e 503

Syntax Diagrams and Command Descriptions ........... ... ... . ... 504
SETUP:AFANALYZEr « v oviitttittteessseessasssesssssssssssssssssssssssssssscssns 505
SETup[:ALLIECONTINUOUS ...ttt tettieetsssrsosesssessssssssssscsssssssossssscssns 512
SETUP: AT X POWEY + v ttetttttoooeessssesssssseosssssssssssssssssssssssssssscssns 513
SETUP:CAP POWET vttt iititttteeseeesssssseosssssssssssssscsssssssssssscsnns 517
SETUpP:CCTPRASE ...ivviiitiiiteeeseeessssssesssassssssssssscsssssssocsssscssns 520
SETUP:CFERIOT. o vttt vttt seessssesssssssossssssssssssssesssssssssssscsnns 524
SETUP:CPOWET &ttt tt ittt eessssesssssssossssssssssssssesssssssocsssscssns 528
SETUP:C T X S PUIIiOUS . « v vttt ittt tesseeesssssssossassssssssssscsssssssssssscssns 532
SETUP:DAPOWET .« ..ttt titittteeessssseesnssssssssssssssssssssssssssssssssnnnss 536
SETUP:F M . iiiiiiiittiiteteeeeeesesssssssssssssssssssssssssssssssssssssssnnss 540
SETup:FSTability ....co0iiiiiiiiiiiieeeeeeenooosossssssesssssssssssssssssnnnas 546
SETUP:GPOWEr ...ttt i it iiiiiieeeesssseosonsessssssssssssssssssssssssssnnnas 550
SETup:HWQuality......ooiiiiiiiiieeeeeseeeeeoesoosssssssssssssssssssssssnnnas 554
SETUP:SAUDIO. . oottt i it tittteeesssseesseoessssssssssssssssssssssssssssssnnnss 556
SETUP: TFERIOr. ...ttt tiiiitteeesseeeenonosssssssssssssssssssssssssssssnnnss 565

26



Contents

SETUp:WQUaAlity . .oovviiiiiiinseeeooeeseeeseeeessssssssssssssssssssssssssssas 568
STATUS SUDSYSteIM . ..o ititiieieetssreesssesessosssessscsssssssossssscssssssssas 572
DI P ION .« . oot e e e 572
Syntax Diagrams and Command Descriptions ................. ... .0 iiiiiinne... 572
Related Topics .. ...t 572
STATUS:OPERAtION: .. ..ot iiiiiiiiiettsseeeesosssssssscssssssssssscssssssssnnas 573
ST ATUS P RE St ...t iiiiiiiiiiititeneeseeeessssssssseasossssssssscsssssnsssnas 595
STATus:QUEStionable .. ..oiiiiiiiiiiiiiieeeieesssssseesossssosssscesssssnsssnas 596
Status Byte Register.....oiiiiiiiiiiiieieeeeeeesssssseesossssossssscsssssnssssnas 622
Standard Event Status Register. .. ... iiiiiiiiiiiietiiessessecessssssssscaasas 623
SYSTem Subsystem . ...ovviiiiiiiiiieeeeeeeoosssssseeesssssssssssssssssssssssss 626
DesCription . . ... e 626
Syntax Diagrams and Command Descriptions ........... ... ... ... .. 626
SY ST em:AP PLication .....ccctiiitieeeeeseeeessesoseessssesosssssssssssscsssnssss 627
Related Topics . ... .ov it e e e e e e e 633
SYSTem:BEEPEr . ....ciiiiiiiiiietesssseseessssssosssssssssssssssscsssssssssnas 634
SYSTem:CONFigure:INFormation:HARDware:VERBose? . . .....ccvvvviiinneenenns 635
SYSTem:COMMURNICALE ..o vviitteiesseseeeessosssossssassssssssssscssssssssssas 636
SYSTem:CORRECHION .. .iviiiiiitiiienteseeeessosossssssasossssssssscsssssssssnas 639
SYSTem:CURRENt: T A . ...ttt iiiiiiittteeeeeessssssossssassssssssssscsssssssssnas 645
SY ST em:E R RO, . .ttt iiiiiiiiettieeoesssseeeessssssssssasssssssssssssssssnssnnas 646
SYSTem:MEASurement:RESet ... ...ciiiiiiiiiiiiiieeeeetiesessssssscessssssssnnns 647
SYSTem: P RESet. . .. iiiiiiiiiiiiiitteeeeeeessssssssssasssssssssssssssssnssnnas 648
SYSTem:ROSCIllator ....coviiiiiiiiiieeeeeeeeossssssseessssssossssscsssssnsssnas 650
SYSTem:SYNChronized . ......cccctuiieeeneeeeeeeeeeeeoeeesossesoosscsonsscsnsnesas 651
IEEE 488.2 Common Commands. . . .o ocvettetteseeeetsosssssssscssssssscssaasssns 652
DesCription . . ... e 652
SEE AlS0 .. 653
How Do I Make Measurements on a Mobile Station?...........cciiiitiiierieeneeanns 656
A . Establish acall. . ... . 656
B. Select measurements. . . ... ... 656
How Do I Change the Measurement Setup? .........cciiiiiiieeeeesssssssnnnnnnns 657
A. Select ameasurement. . ... ... .. ... ... 657
B. Set up the measurement. ......... ... . . . . ... 658
How DoITurn Off aMeasurement? . .......ccveteeeeeeeeeeosessssscssssssssasnnns 659
HowDoISet UpaCall?.....iiiiiiiiiiieieeseeeessssesssssssssssssssscssssnneoes 660

27



Contents

How Do I Set Up an IS-2000 Call? . ...... ... ... .. . . . e 660
How DoISet Upan IS-95 Call? .. ... .. ettt ettt e 662
How Do I Change Call Parameters? .........ccittttieeseressssessssssssssssossns 663
How Do I Change Cell Information? .........ccciittiieeteeersrsesssscsssssonossns 664
A. Set cell parameters. . ......... .. e 664
B. Set access parameters. . ... ... .. e 665
C. Set registration parameters. . ........... ..ttt 666
How Do I Change Code Channel Levels? .........ciiiiiiitiiienessserosossesonans 667
How Do IPerformaHandoff?..........ciiiiiiiiiiiiiiiinnnnsooossssssscssssnnsns 668
How Do I Configure the Test Set for My Test System? ........cciiiiiiiiiitrenonns 669
A. Configure instrument information and setup. ............... .. ... . . . . . . . . ... 669
B. Set amplitude offsets. . ...... ... ... e 669
C. Check message 10g. . ... .o e e e e 670
HowDoIEnd aCall? .....iiiiiiiiiiiiiiieeeeeeeessssssssssnsnnnsssssssssssssns 671
cdma2000 Measurement Procedures. . ... ..covviiiiiiieneesossssssssssceccccssosns 672
Measuring Waveform Quality . .......... .. . . . ittt 673
Measuring Handoff Waveform Quality ........... ... ... ... . ... 674
Measuring Digital Average Power . ... ...... .. . .. 675
Measuring Channel Power ... ...... .. .. . . . . . e e e 676
Measuring Access Probe Power . .......... . . 677
Measuring Frame Error Rate (FER) ... ... ... . .. . . . . . . . . . i, 678
Measuring TDSO (Test Data Service Option) Frame Error Rate (FER) ................. 679
Measuring Code Domain Power and Code Domain Power + Noise ..................... 680
Measuring Code Channel Time/Phase Error ... ... ... ... .. . .. . . .. 682
Measuring Gated Power . .. ... ... 683
Measuring TX Spurious EmMissions . . ... ......utt ettt 684
Related Topics . ... ov et e e e e 685
Front Panel Connectors. .......cctittiiiiiiiieeeesssssneeesssssssssssssssssssssss 686
DS CriPtioN . . . .o e e 686
Rear Panel Connectors .........ccoiiiittteeeseeseeeeenneonossssssssssssssssosss 688
DesCription . . . ... e 688
Remote/Local Mode. . ..covviieeiitiiieieeeeeessssssssossssssssssssssssssssasssss 692
DS CriPtion . . . . e 692
Printing SCreens ......cviiiiiiietttrseessesesossssssssessssssssssssssssssssssss 693
Printing and Saving Screen Images . . . ......... ittt 693
Instrument Status Area .........oiiiiiiiiiiseeeeeseeennoesssssssssssssssssssssss 699
DesCription . . . .. e 699
Access Probe Power Troubleshooting ...........cciiiiiiiiiieiteiesncssencssnnnns 702
Possible Setup ISSUeS ... oo e e 702

28



Contents

Interpreting Integrity Indicator values ........... ... . . . . i 702
Related Topics .. ...ttt e e 702
Analog Transmit Power Troubleshooting ...........cciiiiiiiiiiiieteernsnncnnns 703
Possible Setup ISSUes ... ... 703
Interpreting Integrity Indicator values .......... ... ... .. .. ... . . . . . 703
AFANalyzer Troubleshooting ...........iiiiiiiiiiieeeeeseeeenononssssssssssaans 704
Possible Setup Issues . ... ... 704
Interpreting Integrity Indicator Values . ........ ... .. .. . . . . i, 704
Code Channel Time/Phase Error Measurement Troubleshooting ................... 705
Possible Setup ISSUes ... ... 705
Interpreting Integrity Indicator values .......... ... ... .. .. . . . . . . 705
Related Topics ... ...ttt e e e e 705
Channel Power Measurement Troubleshooting...........cciiiiiiiiiiiieneneennss 706
Possible Setup Issues . ... ... 706
Interpreting Integrity Indicator values .......... ... ... .. ... .. . . . . . 707
Related Topics . ... .viiii e e e e e e 707
Digital Average Power Troubleshooting .............. i iiiiiiiiirrrrnnnnnnnnnnns 708
Possible Setup Issues . ...... . 708
Interpreting Integrity Indicator values ........... ... .. . . . i 708
Related Topics .. ...ttt e e e 708
Frame Error Rate Measurement Troubleshooting. ...........cciiiiiiiiieieennnns 709
Possible Setup ISSues ... ... 709
Interpreting Integrity Indicator values .......... ... ... .. . . .. . . . .. 709
Related Topics ... ...ttt e e e 709
Frequency Modulation (FM) Troubleshooting ..........ciiiiiiiiiiiienecccenonnns 710
Possible Setup Issues . ... .. 710
Interpreting Integrity Indicator values ........... ... ... ... .. . . . . . . . 711
Frequency Stability Measurement Troubleshooting............cciiiiiiiiinnnnnnns 712
Possible Setup ISSues .. ... .. e e e 712
Interpreting Integrity Indicator values ........... ... . . . . . . i 712
Related Topics .. ...ttt e e 712
Gated Power Measurement Troubleshooting ...........ciiiiiiiiieeititencsccanas 713
Possible Setup ISSUes .. ... 713
Related Topics .. ... e 713
Handoff Waveform Quality Measurement Troubleshooting .............cccvvvunnn. 714
Possible Setup Issues . ... ... 714
Interpreting Integrity Indicator values ........... ... .. . . . . i 714
Related Topics .. ...t e 714
Swept Audio Measurement Troubleshooting ..........cciiiiiiiiiieeeeteoonnnnnns 715
Possible Setup ISSUes ... ... 715

29



Contents

Interpreting Integrity Indicator Values . ... ... ... ... . ... 715
TDSO FER (Frame Error Rate) Troubleshooting. ...........ciiiiiiiiiiiiinenonens 716
TDSO FER Setup ISSUes . . . ..o e e e e e e e 716
Related Topics . . ..ottt ettt et et e e e e e e e e e e e e e 716
Tx Spurious Emissions Measurement Troubleshooting..................cc0iivennn 717
Possible Setup ISSUes . ..o e e 717
Related Topics . . ..ottt e et e e e et ettt et ettt e e 717
Waveform Quality Measurement Troubleshooting ...........cciiiiiiiiiiinnnnnnns 718
Possible Setup ISSUeS . ..ot 718
Interpreting Integrity Indicator values ........ ... ... ... .. .. . . . . . 718
Related Topics . . ..o vttt ettt et et e e et e e e e e e e e e 718
Error MeSSages «oooveeeeeeeeeeeetssesesssesssasssssssessssssssssssssasssssssss 719
DS CriPtioN . . . .o e e 719
Related Topics . . ..ottt ettt e e e ettt et e e e 720
Error Message Log .. ..vviiiiiiiiiiireeessesesssssssssesssssssssssssssssssssass 721
DesCription . . . ..o e 721
Related Topics . . ..o vttt et ettt et et e e e e e e e e e e e e 721
Fixed Timer MeSSages . ..uoveeeeeetttteeeeeeesssssssssssssssssssssssssssssssssss 722
DS CriPlion . . . .o e e 722
Manual User Error MesSsages ... ..ot eeeeeterssssssssesssssssssssssssssesosass 725
DesCription . . . ..o e 725
-400 through -499 Error Message Descriptions. .......cvieeeieeetetttteccccccscnns 726
DesCription . . . ..o e 726
-300 through -399 Error Message Descriptions.......coeeeeeeieeessccceceesossnnns 727
DS CriPtion . . ..o e e 727
-200 through -299 Error Message Descriptions........coieiiiietisrecsoccessssnnns 729
DesCription . . . .. e 729
-100 through -199 Error Message Descriptions. .. .....cviveeeeeeeetttteecccccscsns 732
DesCription . . . ..o e 732
+100 through +199 Error Message Descriptions.........ceeeieititeeeececccccsonns 736
DS CriPtion . . . .o e e 736
+200 through +299 Error Message Descriptions. . .....ccciiiiiiiiieeneersnsnnennns 739
DesCription . . . .. e 739
+300 through +399 Link Control Device-Specific Error ..........ciiiiiiieerennnns 741
+400 through +499 Error Message Descriptions. . .....ccciieiiiiiieeneceesosncanns 742
DS Criplion . . . .o e e 742
+500 through +599 Test Application Hardware Device-Specific Error............... 745
DS Cription . . . .o e 745

30



Contents

+600 through +699 Error Message Descriptions..........ciiiieiierersrrescsccnnas 746
DesCription . ... .. e e e e 746
+700 through +799 Error Message Descriptions........c.cciiiiieieereeesscscncennas 747
DesCription . ... .. e e e 747
+800 through +899 Error Message Descriptions........c.cciiiiieieeeeeesscscncennas 748
DesCription . . ... 748
Block Diagram .....ooiiiiiiiiieesoeessssssessssssssssssosssssssssosssscsssnses 749
DesCription . ... .. e e e e e e 749
Forward Channel Description ........cciiiiiiiiiiiinsttiiieieecccssssssssnsnnnns 755
DesCription . ... .. e e e 755
Data Patterns/Rates . ... ... ... 756
Closed Loop Power Control . .......... .. . . . . . . . i 757
Configuration.........ciiiiiiieeeeeeeeessssssssssssssscsssssssssnnnnses 759
Obtaining Identification Information (IDN) .........cciiiiiiiiireresnsnnnnnnnnns 760
DesCription . . ... e 760
Related Topics ... ...ttt e e e 760
Hardware Configuration Report .........cciiiiiiiiiiiiiieseeessosssesssccssnnnns 761
DI PtION .« . oot e e e 761
Related Topics .. ...t e e 762
cdma2000 Revision Information. . ......cciiiiiiiiiiiiiiiiiieieeeecssssssssnssnnans 763
B.02 release - September 2001 . ... ... ... 763
B.01 release - March 20001 . . ... . 765
Display Brightness .......ciiitiiiiiiiiisssesseeresosssesssssssssssossssscsssnnes 767
DesCription . .. ... e e 767
Related TopiCs . ... ov v e e e e e e 767
Display Mode (Track/Fast) .....cciiiiiiiiieensseeesssttsteeeesssssssssssnnnnnnans 768
DesCription . . ... e 768
Writing Messages tothe Display . ......... .. .. 768
Related Topics ... ..oiiii e e e e e e 769
Test Set Beeper . ... iiiiiiiiiieesesessooossssssssssssessssssssssssssnsssnnns 770
DesCription . . ... 770
Related Topics ... ...ttt e e e e 770
Timebase Description/Configuration ..........ciiiiiiiiiieeeertttrrsscsssccsssnnes 771
DesCription . ... .. e e e e 771
Related Topics . . ...t e 771
Configuring the Test Set’s LAN .. ...ciitiiiiiitiiitttteeeeeecsssssssssssnnsnnnans 772
DesCription . . ... e 772
Related Topics ... ...ttt e e 773

31



Contents

Configuringthe Test Set’ s GPIB ........ciiiiiiiiiittrtosseressssssssscsssssnnns 774
DesCription . . . .. e 774
Related Topics . . ..o vttt ettt et et et et e e e e e e e e e e 774

Test Application Switching..........oiiiiiiiiiiiiiiteeesesensssossssssssssssssns 775
DS CriPlion . . . .o e 775
Related Topics . . ..ottt e e e e et et et et et ettt e e 776

Test Application Revisions and Licenses. ... ....cviiiteietttrrecsssessssssesossans 777
DesCription . . . ..o e 777
Related Topics .. ..ot e e e e e 778

Test Application Name. .. ....ooiitiiiiiiittittteteeesssssssesosssssssssssssssssss 779
DS iPtion . . . .o e 779
Related Topics . . ..ottt e et e e et et e ettt et 779

32



Measurements

Measurements

33

S:\Hp8960\E1962B CDMA 2000\Pi Release\Reference Guide\Chapters\ch_measurements.fm



Instrument Configuration Measurement Matrix

Instrument Configuration Measurement Matrix

The following table shows which measurements are available for the various instrument configurations.

Table 1.
Active Cell IS-2000 Test
1S-2000 AVC Cw Cell
Test Mode Off

RC3, | RC1, | IS-95 | AMPS | RC3, RC1,

RC4, | RC2 RC4, RC2

RC5 RC5
Digital Average Power X X
Channel Power X X
Waveform Quality, Code Domain X Xa X Xa-
Access Probe Power X
Frame Error Rate X
TDSO Frame Error Rate X
Handoff Waveform Quality X
Gated Power X
Time Response of Open Loop Power X
Code Channel Time and Phase X
TX Spurious Emissions X X X
Analog TX Power X X X
Frequency Stability X X X
FM: deviation, distortion, frequency X X X
AudioP: level, SINAD, frequency, X X X X X X X X
distortion, swept audio

a. Code domain is not available in RC1, RC2, or IS-95, but it is displayed on the instrument’s display for these

configurations.

b. These are instrument selection measurements. They are supported in all states.
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Access Probe Power Measurement Description

Access Probe Power Measurement Description

How is an Access Probe Power measurement made?

The access probe power measurement is a channel power measurement (see “Channel Power Measurement
Description” ) triggered by a rise in RF power detected on the test set’s RF input. The power threshold is
approximately -55 dBm/BW.

Access probe sequences are transmitted by the mobile station during registrations or mobile station originated
calls. Access probe sequences consist of a series of RF power “steps” which increase in power according to the
step size setting until the maximum number of steps is reached or the call processing event completes, for
example when the call connects.

When the test set is making access probe power measurements in the continuous trigger arm state, it will
display the power level of the most recent access probe power measurement.

Considerations when making Access Probe Power measurements

IMPORTANT  Access probe power measurements must not be left in Continuous Trigger Arm mode. Attempting
any other measurements while in this state will result in 4 dashes (----).

The access probe measurement setup menu provides control over the following access probe parameters:

¢ Number of Steps in the access probe sequence (NUM_STEP in the standards).

¢ Power Step (PWR_STEP in the standards). This parameter specifies the step increase in transmit power
between each access probe within an access probe sequence.

e Maximum Request Sequence (MAX_REQ_SEQ in the standards). This parameter specifies the maximum
number of access probe sequences for an access channel request.

Changing the number of steps and step size will affect the power level displayed if more than one access probe
is transmitted by the mobile station. However, the number of access probes transmitted depends on whether
or not the test set responds by acknowledging the access request, thereby ending the access attempt. To
prevent the test set from responding to the access probe request, turn the Call Limit Mode feature On (key
F10 in Call Parms, 2 of 3 screen). For the GPIB command syntax, see “CALL:CONNected:LIMit[:STATe]” .

To measure only the first access probe and prevent triggering on subsequent access probes, set Trigger Arm in
the Access Probe Power Setup menu to Single and press the START SINGLE hardkey.

When the mobile station performs any type of registration, an access probe power measurement will likely be
triggered. Registrations can occur on mobile station power-up, which is a function of the mobile station’s
programming. Registrations may be requested by the test set at pre-determined time intervals, which will
periodically cause the access probe power measurement to update. To control timer based registrations, access
the Registration Parameters menu (see “C. Set registration parameters.” ). For GPIB syntax information on
timer-based registrations, see “CALL:REGister” .

Input Signal Requirements

See “Input Signal Requirements”
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Access Probe Power Measurement Description

Related Topics

“Programming an Access Probe Power Measurement”
“CALL[:CELL]:APARameter”

“SETup:CAPPower”

“FETCh:CAPPower”

“INITiate”

“READ”

“ABORt”

“Test Adherence to Standards”

“Access Probe Power Troubleshooting”

“Channel Power Measurement Description”
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Analog Transmit Power Measurement Description

Analog Transmit Power Measurement Description

How is an Analog Transmit Power measurement made?

Analog Transmit Power measures the mean power from the mobile at the test set’s RF IN/OUT port when
transmitting an analog carrier. The test set correctly measures the level with or without frequency modulation
(FM) present to make AMPS power measurements. Tests can be made with the mobile in the analog test mode
or when connected on an active voice channel. See IS-137A, section 3.2.1.1, Analog RF Power.

The trigger source for this measurement is always immediate.

Input Signal Requirements

The Analog Transmit Power measurement meets or exceeds specifications when the following requirements
are met:

¢ The frequency of the signal being measured must be in the range of 800 MHz to 960 MHz or 1.7 GHz to
2.0 GHz, and within 100 kHz of the expected frequency.

¢ The signal level into the test set’s RF IN/OUT connector must be in the range of -25 dBm to +43 dBm peak,
and within 3 dBm of the expected input power to meet specifications. Results are provided for signals
within +5 dB to -10 dB of the expected power, but performance is not warranted.

See “Active Cell Operating Mode” on page 86, and “Receiver Control” on page 194 for information on setting
the expected input frequency and power level.

Considerations When Making Manual Analog Transmit Power Measurements

When manually controlling the test set from the front panel, all measurements default to using continuous
triggering. If you make digital measurements on a DTC using RF Rise or Protocol triggering, and then hand
off to an AVC and select an analog measurement, the analog measurement may not trigger and display a
result. This is because the digital measurement is still waiting for a burst transmission to trigger it (which it
won’t get from an analog signal) and therefore the measurements “freeze”. To prevent this from happening
when making analog measurements, either turn off the digital measurements or set their trigger source to
Immediate.

Related Topics

“Analog Transmit Power Troubleshooting” on page 703
“Programming an Analog Transmit Power Measurement” on page 150
“Test Adherence to Standards” on page 76

“Statistical Measurement Results” on page 216

“Triggering of Measurements” on page 218

“Timeouts” on page 217
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Audio Analyzer Measurement Description

Audio Analyzer Measurement Description

How is an analog audio measurement made?

The Audio Analyzer can measure Audio Level (V), SINAD (dB), Distortion (%), and Audio Frequency.
Measurements are made through the test set’s front panel AUDIO IN connectors. When measuring a mobile’s
audio output, the audio signal may come from either an acoustic coupler or from a test interface connection to
the mobile’s audio circuitry.

See “Audio Analyzer Block Diagram” on page 41.

The AUDIO IN connectors feed the inputs to a floating-input differential amplifier, with each input having an
impedance of about 100,000 ohms to chassis ground. For best noise immunity, connect the audio signal and its
ground reference to the two input ports through shielded coaxial cables, or input the signal to the AUDIO IN

HI connector and ground the AUDIO IN LO connector’s center contact.

None of the analog audio measurement results are affected by the Amplitude Offset setting.

SINAD/Distortion State

Select On or Off to enable or disable the SINAD and Distortion measurements. When On, these measurement
results are displayed below the Audio Level measurement and the SINAD/Distortion Fundamental Frequency
must be entered to specify the audio frequency for the measurement (range: 100 Hz to 10 kHz). When Off, four
dashes are displayed in place of the measurement results.

Audio Frequency State

Select On or Off to enable or disable the Audio Frequency measurement.

Filter Type

¢ None - no filtering is provided (default).

e 100 Hz BW Band Pass Filter (Tunable) - The 100 Hz BW BPF Center Frequency setting is available when
this filter is selected, and can be set in the range of 300 Hz to 15 kHz.

e (C-Message
e 50 Hz to 15 kHz
e 300 Hz to 15 kHz

Detector Type

Select either Peak or RMS (default) for making and displaying an Audio Level measurement (does not affect
other measurements). The type of detector selected is displayed next to the Audio Level measurement results.
A 1-volt rms sinewave input signal would measure 1.414 Vp,, when the Peak detector is used. A 1-volt peak

input signal would measure 0.707 Vgyg when the RMS detector is used.
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Audio Analyzer Measurement Description

Expected Peak Voltage

The Expected Amplitude sets the analog audio clipping level and must be set. This voltage is always the
absolute peak audio input signal voltage expected at the AUDIO IN connectors, and must be in the range of
7.07 mVpear (5 mVyp,o) to 20 Vo Remember, measuring a 1-volt rms sinewave input signal would require a

1.414 Vo,k expected voltage value to avoid clipping (over-driving) the input.

De-Emphasis State
Set to On or Off (default) to enable or disable 750 microsecond de-emphasis.

Expandor Reference Level

Set value from 10 mV/kHz to 10 V/kHz, or Off (default). Entering a numeric value automatically turns the
state to On. Entering Off disables the expandor (state = off).

Trigger Source

Audio Analyzer measurements use immediate triggering and are continuously re-triggered by the analyzer
any time the Trigger Arm parameter is set to Continuous. Trigger timing is independent of any mobile
protocol signaling.

Considerations When Making Manual Audio Analyzer Measurements

When manually controlling the test set from the front panel, all measurements default to using continuous
triggering. If you make digital measurements on a DTC using RF Rise or Protocol triggering, and then hand
off to an AVC and select an analog measurement, the analog measurement may not trigger and display a
result. This is because the digital measurement is still waiting for a burst transmission to trigger it (which it
won’t get from an analog signal) and therefore the measurements “freeze”. To prevent this from happening
when making analog measurements, either turn off the digital measurements or set their trigger source to
Immediate.
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Audio Analyzer Measurement Description

Related Topics

“Audio Analyzer Block Diagram” on page 41

“AFANalyzer Troubleshooting” on page 704

“Audio Level Measurement Description” on page 43

“Audio Frequency Measurement Description” on page 42
“SINAD Measurement Description” on page 64

“Distortion Measurement Description” on page 52
“Programming an Audio Frequency Measurement” on page 154
“Programming an Audio Level Measurement” on page 152
“Programming a SINAD Measurement” on page 177
“Programming a Distortion Measurement” on page 164
“Statistical Measurement Results” on page 216 (Multi-measurements)
“Triggering of Measurements” on page 218

“Timeouts” on page 217
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Audio Analyzer Block Diagram

Audio Analyzer Block Diagram
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Related Topics

“Audio Analyzer Measurement Description” on page 38
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Audio Frequency Measurement Description

Audio Frequency Measurement Description

Considerations When Making Manual Audio Frequency Measurements

When manually controlling the test set from the front panel, all measurements default to using continuous
triggering. If you make digital measurements on a DTC using RF Rise or Protocol triggering, and then hand
off to an AVC and select an analog measurement, the analog measurement may not trigger and display a
result. This is because the digital measurement is still waiting for a burst transmission to trigger it (which it
won’t get from an analog signal) and therefore the measurements “freeze”. To prevent this from happening
when making analog measurements, either turn off the digital measurements or set their trigger source to
Immediate.

Related Topics

“Programming an Audio Frequency Measurement” on page 154
“Audio Analyzer Measurement Description” on page 38

“Audio Analyzer Block Diagram” on page 41

“AFANalyzer Troubleshooting” on page 704
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Audio Level Measurement Description

Audio Level Measurement Description

How is an Audio Level measurement made?

Audio Level measures the AC voltage of the signal applied to the front-panel AUDIO IN connectors, and is one
of the Audio Analyzer measurements. Audio Level can be measured for signals in the frequency range of
100 Hz to 20 kHz, at levels from 1 mV ¢, to 20V ,¢). The measurement is made after any filtering is applied,

and can be made using an rms or peak detector. The type of detector being used for the measurement is
displayed next to the measurement value.

When measuring very low voltages, it may be helpful to use the Audio Analyzer’s adjustable bandpass filter
and the rms detector to reduce noise components.

For information on using the Audio Analyzer, see “Audio Analyzer Measurement Description” on page 38.

This measurement is not affected by the Amplitude Offset setting.

Considerations When Making Manual Audio Level Measurements

When manually controlling the test set from the front panel, all measurements default to using continuous
triggering. If you make digital measurements on a DTC using RF Rise or Protocol triggering, and then hand
off to an AVC and select an analog measurement, the analog measurement may not trigger and display a
result. This is because the digital measurement is still waiting for a burst transmission to trigger it (which it
won’t get from an analog signal) and therefore the measurements “freeze”. To prevent this from happening
when making analog measurements, either turn off the digital measurements or set their trigger source to
Immediate.

Related Topics

“Programming an Audio Level Measurement” on page 152
“AFANalyzer Troubleshooting” on page 704

“Audio Analyzer Measurement Description” on page 38

“Audio Analyzer Block Diagram” on page 41
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Channel Power Measurement Description

Channel Power Measurement Description

How is a Channel Power measurement made?

Channel power measurements are made by analyzing a digitized version of the input signal’s downconverted
IF using the test set’s DSP (see “Block Diagram” ). Triggering occurs on the test set’s internal 20 ms frame
clock. The measurement is cross-calibrated with the detected average power to determine the absolute power
level.

Channel power measurements are limited to a 1.23 MHz bandwidth, and can be made on either power-gated
or non-power-gated input signals.

Channel Power Measurement Calibration

Channel power measurements are calibrated using the “CALibration:CPOWer?” command. Refer to
“CALibration Subsystem” for a description of channel power calibration.

Channel Power Measurement Speed

There are two channel power measurement speeds, fast and normal. See “SETup:CPOWer:MSPeed” for GPIB
command syntax.

Normal channel power measurements, like average power measurements, analyze a 10 millisecond sample of
the input signal, which is one-half of a CDMA frame. Since there is always at least one “on” power control
group in each half-frame the test set is able to “search” for and measure power during at least one “on” period.
Therefore, normal channel power measurements can be made when the mobile station is transmitting less
than full data rate, or is in one of the echo service options (mobile station is gating its output power according
to speech activity).

Fast channel power measurements do not perform the search for “on” power control groups. Fast channel
power measurements only sample the input signal for 1.25 milliseconds, and are applicable only when the
input signal power is not power-gated. An example of a condition which would result in the mobile station
transmitting a non power-gated signal would be when the mobile station is in a loopback service option (on a
call or not) and is transmitting full-rate data.

Input Signal Requirements

The channel power measurement meets or exceeds specifications when the following input signal
requirements are met:

¢ The frequency of the signal being measured must be within the range of 412 MHz to 483 MHz, 800 MHz to
960 MHz, or 1.7 GHz to 2.0 GHz, and be within 100 kHz of the expected frequency.

e The average power level of the signal at the RF IN/OUT connector must be between -61 dBm to +37 dBm.
The test set can autorange to a signal that is between +8 dBm to -20 dBm of the expected level (see
“RFANalyzer:AUTO:POWer[:SELected]?” ).
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Channel Power Measurement Description

Related Topics

“READ? Subsystem”

“SETup:CPOWer”

“INITiate”

“FETCh:CPOWer”

“Digital Average Power Measurement Description”
“Test Adherence to Standards”
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Code Channel Timing and Phase Measurement Description

Code Channel Timing and Phase Measurement Description

How is a Code Channel Timing and Phase measurement made?

This measurement is designed to analyze signals that contain a reverse pilot channel. A call must be
connected with one of the following radio configurations selected:

e Fwd3, Rvs3
e Fwd4, Rvs3
e Fwd 5, Rvs4

Each code channel timing and phase measurement tests the time and phase alignment of each code channel
relative to the reverse channel pilot signal. The time error returns any offset, in nanoseconds, that is detected
between the coding of each Walsh channel and the reverse channel pilot. The phase error measurement
determines whether there is any phase difference, as shown in Figure 1., that would cause a rotation in the I/Q
constellation away from the decision points.

Figure 1. I/Q Constellation Showing Phase Error

FCH Decizion Q &5CH Decizion
Poinis Poinis

Phase

Error

Cauzesn
& Botation

F ]
.'
j
3

Piloi Decizsion
Poinis

Code channel time/phase error measurements are made by sampling the down-converted input signal, then
applying DSP (Digital Signal Processing) techniques to determine the original data input to the mobile station
transmitter’s Walsh spreading function for each channel. The DSP then generates a representation of what
the “ideal” signal would be given the coding and data in use at the time of transmission. The ideal waveform is
then compared with the waveform being measured to determine code channel time error and phase error.

A Code Channel Time/Phase Error display is shown below.
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Code Channel Timing and Phase Measurement Description

Figure 2. Code Channel Time/Phase Error
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NOTE If the amount of timing or phase error is negligible, the red error bars may momentarily
disappear.

Table 2. on page 48 lists the code channel time and phase measurement results:
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Code Channel Timing and Phase Measurement Description

Table 2. Code Channel Time/Phase Error Measurement Results

Code Channel Time/Phase Error

Code Channel Time

Code Channel Phase

Code Channel Time/Phase Measurement Graphical Display

The Code Channel measurement displays up to 16 bins! of timing error information and 16 bins of phase error
information. Each bin represents one active code channel.

The IS-2000 system achieves high data rates by combining multiple code channels. To facilitate the display of
high data rate channels in contiguous blocks, the Walsh code sequence along the graph’s x-axis is displayed in
“bit reversed” order. See Table 3. “Walsh Numbering on Code Channel Timing and Phase Graphs”

The code channel sequence along the graph’s x-axis is displayed in “bit reversed” order. See Table 3. “Walsh
Numbering on Code Channel Timing and Phase Graphs”

Table 3. Walsh Numbering on Code Channel Timing and Phase Graphs

Bin Number | 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
(with
spreading
factors = 16)

Walsh Code 0 8 4 12 2 10 6 14 1 9 5 13 3 11 7 15
Channel

The timing and phase graphs, because of the bit-reversed order, can display channels with a spreading factor
less than 16, such as the R-SCH (Reverse Supplemental CHannel), using one bin.

For example, Figure 3. shows four active code channels displayed in four bins. In bin four, Walsh code channels
1,3,5,7,9,11, 13, and 15 are all included in a single channel. If the Walsh numbering on the test set’s display
were sequential, the this channel would have to be displayed as eight bars, each separated by one Walsh code.

1. Bins are the bars that appear on the graph. When high data rate channels such as the F-SCH channel are transmitted from the
mobile station, wider bins are displayed. The wider bins represent code channels that occupy multiple orthogonal channels.
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Code Channel Timing and Phase Measurement Description
Figure 3. Code Channel Timing Graph With R-SCH

Bin 2 - Walsh code 4
Spread Factor 16
Bin 3 - Walsh code 2

Bin 1 - Walsh code 8 Spread Factor 4 Bin 4 - Walsh code 1

Spread Factor 16 Spread Factor 8

Heasurement /Instrungnt Screen

Change Yieu Code Channel Time/Phase Error Call Parms
Marker: ] Cell Pouer
Code Time~ Phase _
Error Setup 7 Li.00
dBm/1.23 MHz
farker Position Cell Band
2 USs Cellular
Time Limit Channel
*10.00 384

ns

Phasc Limit
15

P'rotocol Reu
6 (I15-2000)

rad

- Radio Confio
(Fud3, Rus3)
501 (Echo)

-0

Fail FCH Service
1007100 A=t Option Setup 7

11 7 15

Active Cell Sys Type: I5-2000
Connected
1 of 2 |intRet

1of 3

49

S:\Hp8960\E1962B CDMA 2000\Pi Release\Reference Guide\Chapters\cdma2000_meas_codechan_desc.fm



Code Channel Timing and Phase Measurement Description

An example of bit reversal is shown in Figure 4. Bin 13 has a binary coded decimal value of 1101. If you
reverse that sequence, the result is 1011. When 1011 is converted back to a decimal value, the result is Walsh
code 11.

Figure 4. Walsh Channel Bit Reversal

Bin 13

Walsh 11

Measurement Behavior

Bin 0 corresponds with Walsh will always return zero for Time Error zero and phase error because all other
measurements are relative to the pilot channel, which is located at Walsh 0, bin 0.

Input Signal Requirements

The Code Channel Timing and Phase measurement meets or exceeds specifications when the following
requirements are met:

¢ The frequency of the signal being measured must be in the range of 412 MHz to 483 MHz, 800 MHz to 960
MHz, or 1.7 GHz to 2.0 GHz, and within 100 kHz of the expected frequency.

¢ The signal level into the test set’s RF IN/OUT connector must be in the range of -25 dBm to +37 dBm, and

within 9 dBm of the expected input power (see “RFANalyzer:AUTO:POWer[:SELected]?” ) to meet
specifications.

Related Topics

“Programming a Code Channel Time/Phase Measurement”
“SETup:CCTPhase”

“FETCh:CCTPhase”

“INITiate”

“READ”

“ABORt”

“Test Adherence to Standards”

“Code Channel Time/Phase Error Measurement Troubleshooting”
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Digital Average Power Measurement Description

Digital Average Power Measurement Description

How is a Digital Average Power measurement made?

Digital average power measurements are broadband power measurements made on the RF input before
frequency downconversion (see “Block Diagram” ). Digital average power measurements return the true rms
power level of the input signal. Triggering is handled by internal mechanisms and autoranging is used. No
external triggering is available.

The input waveform is detected by a peak detector with sufficient AM bandwidth to track the instantaneous
power changes of a CDMA signal. Each measurement is made by analyzing a 10 millisecond period (one-half of
a frame) of the detected waveform.

The test set’s digital signal processor (DSP) determines the true rms value of the signal. If the input signal is
power-gated, only the active power control groups will be measured.

This measurement uses autoranging based on the open loop power control response of the mobile station to set
up the receiver signal path attenuation.

Digital Average Power measurement characteristics

The digital average power measurement has greater than 2 GHZ bandwidth. For this reason, significant
signal energy outside the IS-2000 SR1 (1.25 MHz) signal bandwidth will increase the measured value.

This measurement can be made on signals that are power-gated or signals that are not power-gated. It is not
necessary to specify whether the input signal is power-gated.

Input Signal Requirements

The digital average power measurement meets or exceeds specifications when the following requirements are
met:

¢ The frequency of the signal being measured must be in the range of 412 MHz to 483 MHz, 800 MHz to 960
MHz, or 1.7 GHz to 2.0 GHz.

¢ The signal level into the test set’s RF IN/OUT connector must be between +37 dBm and -30 dBm. The test
set can autorange to a signal that is between +8 dBm to -20 dBm of the expected level (see
“RFANalyzer:AUTO:POWer[:SELected]?” ).

Related Topics

“READ? Subsystem”

“SETup:DAPower”

“INITiate”

“FETCh:DAPower”

“Channel Power Measurement Description”
“Test Adherence to Standards”
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Distortion Measurement Description

Distortion Measurement Description

How is a Distortion measurement made?

Distortion is an audio quality measurement that compares the audio signal level from the mobile at a specified
(desired) frequency to the level of signals present at other frequencies. The audio signals from the mobile are
typically demodulated tones sent over an analog voice channel (AVC).

The test set makes two measurements to determine distortion. First, the test set measures the total audio
signal level into the Audio Analyzer. Next, a precise notch filter is then used to remove the signal at the
specified frequency. The remaining signal level indicates the level of unwanted signals (distortion). Distortion
is expressed as a percentage of the total audio signal.

Distortion can be measured in the range of 100 Hz to 10 kHz. For information on using the Audio Analyzer,
see “Audio Analyzer Measurement Description” on page 38.

The distortion measurement can be used to perform the audio harmonic distortion test. In this test, two audio
signals are used: a 1004 Hz tone and the 6000 Hz SAT. The 1004 Hz tone is notched out to make the
measurement. See IS-137A, section 2.2.2.5 for more information.

Considerations When Making Manual Distortion Measurements

When manually controlling the test set from the front panel, all measurements default to using continuous
triggering. If you make digital measurements on a DTC using RF Rise or Protocol triggering, and then hand
off to an AVC and select an analog measurement, the analog measurement may not trigger and display a
result. This is because the digital measurement is still waiting for a burst transmission to trigger it (which it
won’t get from an analog signal) and therefore the measurements “freeze”. To prevent this from happening
when making analog measurements, either turn off the digital measurements or set their trigger source to
Immediate.

Related Topics

“Audio Analyzer Measurement Description” on page 38
“AFANalyzer Troubleshooting” on page 704
“Programming a Distortion Measurement” on page 164

“Test Adherence to Standards” on page 76
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Frame Error Rate Measurement Description

Frame Error Rate Measurement Description

How is an FER (frame error rate) measurement made?

FER measurements are used to test the performance of a mobile station receiver.

During each FER measurement the test set sends a sequence of bits to the mobile station and the mobile
station attempts to demodulate and re-transmit the same bits back to the test set. The test set keeps a
running count of the measured frames and the number of frames that contained bit errors.

A call must be connected with a loopback service option selected (see “CALL[:CELL]:SOPTION” ) to perform
frame error rate measurements.

Intermediate measurement results are periodically available on the front panel display, but are not available
programmatically through the GPIB interface.

Confidence Level Description

Confidence level testing is a feature of FER measurements that applies statistical analysis to FER
measurements so that pass/fail test results can be obtained in the shortest possible time. When confidence
level is on, the FER measurement will keep track of the number of frames measured, the number of frame
errors, and perform a statistical analysis of the probability that the value entered in the FER requirement
field will (or will not) be exceeded.

The confidence level parameter is typically set at 95 percent. Each FER measurement will return a Pass result
before the maximum frame count is reached if statistically there is a 95 percent probability that the
percentage of frame errors would not exceed the FER requirement value if the measurement were allowed to
reach the maximum frame count. The FER measurement will return a Fail result before the maximum frame
count is reached if statistically there is a 95 percent probability that the percentage of frame errors counted
would exceed the FER requirement if the measurement were allowed to reach the maximum frame count. If
confidence level is off, or the number of frame errors counted did not result in a pass or a fail result, max
frames will be returned and the measurement result will be the FER percentage.

Several hundred frames of data must be measured before confidence limit checking can begin. A speed-up
feature, which is always active, allows the test set to end an FER measurement before reaching the minimum
number of frames required to apply confidence limit checking. The speed-up feature calculates a maximum
value of frame errors allowed before confidence limit checking begins, and ends the FER measurement with a
fail indication if this limit is exceeded.

Input Signal Requirements
The FER measurement meets or exceeds specifications when the following requirements are met:

¢ The frequency of the signal being measured must be in the range of 412 MHz to 483 MHz, 800 MHz to 960
MHz, or 1.7 GHz to 2.0 GHz, and within 100 kHz of the expected frequency.

¢ The signal level into the test set’s RF IN/OUT connector must be in the range of -25 dBm to +37 dBm, and
within 9 dBm of the expected input power (see “RFANalyzer:AUTO:POWer[:SELected]?” to meet
specifications.
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Frame Error Rate Measurement Description

Related Topics

“READ? Subsystem”
“SETup:CFERror”

“INITiate”

“FETCh:CFERror”

“Test Adherence to Standards”
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Frequency Modulation (FM) Measurement Description

Frequency Modulation (FM) Measurement Description

How is a frequency modulation measurement made?

The Analog Frequency Modulation measurement measures the frequency deviation and, if enabled, the total
harmonic distortion and modulation frequency, for frequency modulated analog signals (such as AMPS
transmitters). Measurements are performed after any filtering, de-emphasis, and expansion are performed
(selected by the user in the setup parameters).

The distortion value is not returned if the Distortion State is set to OFF. The modulation frequency value is
not returned if the Modulation Frequency State is set to OFF.

The FM deviation and distortion measurements are not affected by a static (constant) frequency error on the
input signal as long as the input signal is within 2.5 kHz of the expected frequency.

This measurement is not used for digital signals.

Refer to IS-137, 3.3.1, for more information on measuring analog modulation characteristics.

Triggering

Triggering is always immediate for this measurement. Trigger Delay and other trigger sources are not used.

Considerations When Making Manual FM Measurements

When manually controlling the test set from the front panel, all measurements default to using continuous
triggering. If you make digital measurements on a DTC using RF Rise or Protocol triggering, and then hand
off to an AVC and select an analog measurement, the analog measurement may not trigger and display a
result. This is because the digital measurement is still waiting for a burst transmission to trigger it (which it
won’t get from an analog signal) and therefore the measurements “freeze”. To prevent this from happening
when making analog measurements, either turn off the digital measurements or set their trigger source to
Immediate.

Distortion State and Distortion Fundamental Frequency Operation

The Distortion Fundamental Frequency value specifies the demodulated audio frequency to use when making
a distortion measurement, and must be entered to make a valid measurement. However, specifying the
fundamental frequency does not affect the measurement state. The Distortion State must be turned On

separately to make the measurement.

Modulation Frequency State

The modulation frequency measurement is enabled and disabled using the Mod Freq State setting. The
modulation frequency measurement is made after any filtering is applied, and can be used to make
measurements such as SAT frequency.
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Frequency Modulation (FM) Measurement Description

Filter Type
The following filters are available to make measurements on the demodulated FM (baseband) signal.

¢ None - no filtering is provided (default).

e 100 Hz BW Band Pass Filter (Tunable) - The 100 Hz BW BPF Center Frequency setting is available when
this filter is selected, and can be set in the range of 300 Hz to 15 kHz.

e (C-Message
e 50 Hz to 15 kHz
e 300 Hz to 15 kHz

Detector Type

Select the type of detector to use when making FM deviation measurements: RMS, Peak+, Peak-. The Peak+
and Peak- detectors measure the greatest positive or negative frequency excursion in carrier frequency during
the sample. The RMS detector measures the root mean squared value. This setting does not affect the
distortion measurement.

De-emphasis State
Select On or Off to enable or disable (respectively) 750 us de-emphasis.

Expandor State

Select On to compensate for signal compression on the mobile’s transmitted signal.

Related Topics

“Programming a Frequency Modulation (FM) Measurement” on page 169
“Frequency Modulation (FM) Troubleshooting” on page 710

“Statistical Measurement Results” on page 216

“Timeouts” on page 217

“Triggering of Measurements” on page 218

“Test Adherence to Standards” on page 76
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Frequency Stability Measurement Description

How is a frequency stability measurement made?

The Frequency Stability measurement measures the transmitter frequency and frequency error of analog
signals (including AMPS) with a 1 Hz resolution. Frequency Error is determined by comparing the frequency
of the measured signal to the expected frequency. These parameters are determined by the receiver control
settings (see “Manual Receiver Control Parameters” on page 194).

Operating Considerations

This measurement is performed with the test set’s CW operating mode (see “CALL[:CELL]:OPERating” ).
This measurement is not used for digital signals.

For the best accuracy, connect the timebase of the signal source with the test set’s timebase. See “10 MHZ REF
IN” on page 691 and “10 MHZ REF OUT” on page 691.

Input Signal Requirements

The received signal’s frequency must be within the interval 293 MHz to 2.7 GHz and be within 200 kHz of the
expected frequency. See “Measurement receiver frequency” on page 195.

The power level of the signal source must be between -30 to +43 dBM and be within 3 dB of the expected
power. See “CW receiver power” on page 194.

If the received signal has FM, the modulation index must be no greater than three and the modulation
frequency must be between 100 Hz and 15 kHz.

Worst Case Frequency Error

Frequency and Frequency Error measurement results are returned over GPIB in units of Hz. Worst Case
Frequency Error, the greatest error measured during the total sample(s), is returned in units of ppm (parts per
million). Worst Case Frequency error is only displayed on the test set’s display when multi-measurements are
used, but is always available via GPIB (regardless of the multi-measurement state).

Triggering

Triggering is always immediate for this measurement. Trigger Delay and other trigger sources are not used.

Related Topics

“READ? Subsystem”
“SETup:FSTability”
“INITiate”
“FETCh:FSTability”

“Receiver Control”

“Test Adherence to Standards”
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Gated Power Measurement Description

What is a Gated Power Measurement?

Gated power measurements provide a graphical representation of the time response of the mobile station
average transmitter power during periods when the power is gated on. During power gated transmission,
power from the mobile station is delivered in bursts. A measurement mask delineates the boundaries that the
signal’s amplitude trace must conform to.

Four views of the power versus time graph are available after the test set analyzes measurement data. The
resolution of the traces has been designed to provide detail at the most critical points in the trace. There are
four views available:

¢ Rise
e Fall
e Full
e Zoomed

The Rise (part of Rise/Fall) trace details the rising edge of the burst, from -15 uS to +10 uS relative to the
beginning of the burst. The beginning of the burst corresponds with the gated-on power control group clock

edgel.

The Fall (part of Rise/Fall) trace details the falling edge of the burst, from 1237 to 1262 uS after the beginning
of the burst.

The Full (part of Full/Zoomed) trace encompasses the entire burst with decreased resolution. This trace spans
the time period from -15 uS to 1262 uS relative the beginning of the burst.

The Zoomed (part of Full/Zoomed) trace details the area highlighted by a vertical bar displayed on the Full
trace. This vertical bar can be positioned in any one of 14 locations along the entire length of the zoomed burst.
(The extreme left and right vertical bar positions encompass the Rise/Fall time periods.)

A marker displaying the power level (from +10 to -45 dB) at each time increment is provided for all traces
except for Full. If a gated power measurement fails, the marker will be automatically positioned at the first
fail point.

A measurement progress report, showing the number of measurements in a multi-measurement, is displayed
on the test set’s screen in an “n/m” format. The number of measurements completed, n, increases from zero to
the total number of measurements which need to be made, m.

How is a Gated Power Measurement Made?

Each gated power measurement is triggered internally by the test set. During the gated power measurement,
a DSP (Digital Signal Processor) samples the signal and returns 5,625 amplitude versus time data points.

1. Traffic channel frames are subdivided into 16 1.25 mS segments, called power control groups. When
the traffic data rate is set to half, quarter, or eighth, the mobile station transmits only during
randomly selected power control groups. These are referred to as “gated-on” power control groups.
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Gated Power Measurement Description

Data points return power levels, relative to the average power during the middle of the burst, that correspond
with time intervals before, during, and after the burst.

The gated power measurement analyzes the rising and falling edges of the burst to determine where the -3 dB
points are. Using the -3 dB points to determine the center of the burst, the test set positions the measurement
mask (green lines on the display) to align in time with the center of the burst.

Since the middle portion of the burst is compressed in time, the scaling is different when compared to the
rising or falling portions. The following formulas can be used to calculate the time associated with each data
point from 0 to 5,264 as returned by the “FETCh:GPOWer:TRACe?” command:

Equation 1. Time Association For Data Points 0 through 370

11 % (p—222)

where t1 is the sampling period for each data point, and p is the data point of interest (from 0 to 5,264).
11 = 1/(12x 1.2288 x 10%) = 67.8218

Equation 2. Time Association For Data Points 371 through 4893

4xt1x((p—2667)+8)

where t1 is the sampling period for each data point, and p is the data point of interest (from 0 to 5,264).
11 = 1/(12x 1.2288 x 10%) = 67.82n8

Equation 3. Time Association For Data Points 4894 through 5264

t1 X (p+13347)

where t1 is the sampling period for each data point, and p is the data point of interest (from 0 to 5,264).
11 = 1/(12x 1.2288 x 10%) = 67.82n8

NOTE Data point 222 corresponds with time 0 on the gated power graph.

On the test set’s display, data points are graphed as follows:

¢ For the rising trace, data points 0 through 370 (the first 371) are displayed with each data point occupying
one display pixel.
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Gated Power Measurement Description

¢ For the falling trace, data points 4894 through 5264 (the last 371) are displayed with each data point
occupying one display pixel.

¢ For the Full/Zoomed trace spanning the entire 1277 uS measurement period, averaging over groups of data
points will be performed to include all 5,264 data points using the display’s 371 pixels.

¢ For the Full/Zoomed trace that zooms in on the area highlighted by the vertical bar, the correlation between
data points and pixels is as follows:

— For the first or last zoomed segment the correlation between data points and display pixels will be
identical to the Rise/Fall traces, with the first or last 371 data points displayed on 371 pixels.

— For all of the middle 12 zoomed segments, the time period (when compared with rise/fall graphs) will be
compressed in time. Each data point will span a time period four times longer than the rise/fall data
points. This will result in about one fourth the display resolution when compared with the rise/fall
traces.

Table 4. Graticule Line Labeling for all Zoomed Traces

Zoom DSP Output Count of pus ps pus ps ps ps
Position Range (points) Data Graticule Graticule Graticule Graticule Graticule Graticule
Points Line 0 Line 2 Line 4 Line 6 Line 8 Line 10
0 0-370 371 -15 -10 -5 0 5 10
1 371 to 747 377 10 31 51 71 92 112
2 748 to 1124 377 112 133 153 174 194 214
3 1125 to 1501 377 215 235 255 276 296 317
4 1502 to 1878 377 317 337 358 378 399 419
5 1879 to 2255 377 419 440 460 480 501 521
6 2256 to 2632 377 521 542 562 583 603 623
7 2633 to 3008 376 624 644 664 685 705 726
8 3009 to 3385 377 726 746 767 787 808 828
9 3386 to 3762 377 828 849 869 889 910 930
10 3763 to 4139 377 930 951 971 992 1012 1032
11 4140 to 4516 377 1033 1053 1073 1094 1114 1135
12 4517 to 4893 377 1135 1155 1176 1196 1216 1237
13 4894 to 5264 371 1237 1242 1247 1252 1257 1262
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Gated Power Measurement Description

Gated Power Measurement Behavior

Gated Power measurements can not be made concurrently with any other measurement, and no other
measurement can be made while a gated power measurement is in progress.

The pass/fail result indicates whether or not the trace conformed to the mask.
To make the test run faster, reduce the number of averages (multi-measurement count). The default is 100.
Most failures occur during the rising or falling portions of the burst.

Gated power measurements are expressed in dB, relative to the average of the power levels across the number
of 1.25 mS burst specified in the multi-measurement count.

Measurement Requirements

Setup:

The following settings are required for the gated power measurement:

¢ Operating Mode must be Active Cell

¢ System Type must be IS-95 or IS-2000 with Radio Config set to (Fwd1, Rvsl) or (Fwd2, Rvs2)
e FCH Service Option Setup must be set to SO2 or SO9 (loopback service option)

e Traffic Data Rate must be set to Eighth.

Input Signal:

The gated power measurement meets or exceeds specifications when the following input signal requirements
are met:

¢ The frequency of the signal being measured must be within the range of 411 MHz to 484 MHz, 804 MHz to
934 MHz, 1.75 GHz to 1.78 GHz, or 1.85 GHz to 1.98 GHz, and be within 100 kHz of the expected
frequency.

e The average power level of the signal at the RF IN/OUT connector must be between -20 dBm to +30 dBm.
The test set can autorange to a signal that is between +8 dBm to -20 dBm of the expected level (see
“RFANalyzer:AUTO:POWer[:SELected]?” ).

Related Topics

“Programming a Gated Power Measurement”
“SETup:GPOWer”

“FETCh:GPOWer”

“INITiate”

“READ”

“ABORt”

“Test Adherence to Standards”

“Gated Power Measurement Troubleshooting”
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Handoff Waveform Quality Measurement Description

How is a Handoff Waveform Quality measurement made?

Handoff waveform quality measurements test a transmitters modulation accuracy during a hard handoff. The
handoff'is implemented as a change in pn (pseudo-noise) offset.

Each handoff waveform waveform quality measurement returns a number of measurements which include
rho, the percentage of signal energy that correlates with a perfect IS-2000 signal after time offset and
frequency error have been removed.

This measurement is designed to analyze signals that are made up of multiple code channels, as in the case of
radio configurations three and above.

Waveform quality measurements are made by sampling the down-converted input signal, then applying DSP
(Digital Signal Processing) techniques to determine the original data input to the mobile station transmitter’s
Walsh spreading function for each channel. The DSP then generates a representation of what the “ideal”
signal would be given the coding and data in use at the time of transmission. The ideal waveform is then
compared with the waveform being measured to determine the waveform quality.

Table 5. lists the Handoff Waveform Quality measurements:
Table 5. Handoff Waveform Quality measurement results

Handoff Waveform Quality

Rho

Frequency Error

Timing Error

Carrier Feedthrough

Phase Error

Magnitude Error

Measurement Behavior

The handoff waveform quality measurement does not provide the Multi-Measurement Count feature in the
setup menu.

Handoff waveform quality measurements are always triggered singly (press the START SINGLE key to
initiate a measurement from the front panel).
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Handoff Waveform Quality Measurement Description

Measurement Requirements

Setup:

The following settings are required for the handoff waveform quality measurement:

e Operating Mode must be Active Cell

¢ System Type must be IS-2000 with Radio Config set to (Fwd3, Rvs3) or (Fwd4, Rvs3)

e A call must be connected

Input Signal:

The handoff waveform quality measurement meets or exceeds specifications when the following input signal
requirements are met:

¢ The frequency of the signal being measured must be in the range of 412 MHz to 483 MHz, 800 MHz to 960
MHz, or 1.7 GHz to 2.0 GHz, and within 100 kHz of the expected frequency.

¢ The signal level into the test set’s RF IN/OUT connector must be in the range of -25 dBm to +37 dBm, and
within 9 dBm of the expected input power (see “RFANalyzer:AUTO:POWer[:SELected]?” ) to meet
specifications.

Related Topics

“Programming a Handoff Waveform Quality Measurement”
“SETup:HWQuality”

“FETCh:HWQuality”

“INITiate”

“READ”

“ABORt”

“Test Adherence to Standards”

“Handoff Waveform Quality Measurement Troubleshooting”
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SINAD Measurement Description

How is a SINAD measurement made?

SINAD is a receiver audio quality measurement for mobiles on an analog voice channel (AVC). It is the ratio of
Signal+Noise+Distortion divided by Noise+Distortion, expressed in dB. SINAD is measured using the test
set’s Audio Analyzer. SINAD can be measured in the range of 100 Hz to 10 kHz. For information on using the
Audio Analyzer, see “Audio Analyzer Measurement Description” on page 38.

The SINAD measurement is used to determine receiver RF sensitivity. SINAD is usually measured either of
two ways:

¢ Reduce the Cell Power from the test set until 12 dB SINAD is displayed (re-triggering for each
measurement), or

e Set the Cell Power from the test set to a specified low level and verify a >12 dB SINAD reading.

See IS-137A, section 2.3.1.1, for more information.

Difference in Agilent 8960 Series 10 and 8920B Test Set SINAD Measurements

If you have previously used the Agilent 8920B RF Communications Test Set to measure SINAD, you may
notice that the Agilent 8960 Series 10 test set’s SINAD value may be lower by up to 0.8 dB when measuring 12
dB SINAD. This is due to the more precise digital notch filter used by the 8960, causing a more accurate noise
measurement to be made. The 8920B uses an analog filter that does not have as tight a filter notch as the
8960.

Considerations When Making Manual SINAD Measurements

When manually controlling the test set from the front panel, all measurements default to using continuous
triggering. If you make digital measurements on a DTC using RF Rise or Protocol triggering, and then hand
off to an AVC and select an analog measurement, the analog measurement may not trigger and display a
result. This is because the digital measurement is still waiting for a burst transmission to trigger it (which it
won’t get from an analog signal) and therefore the measurements “freeze”. To prevent this from happening
when making analog measurements, either turn off the digital measurements or set their trigger source to
Immediate.

Related Topics

“Programming a SINAD Measurement” on page 177
“AFANalyzer Troubleshooting” on page 704

“Audio Analyzer Measurement Description” on page 38

“Test Adherence to Standards” on page 76
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Swept Audio Measurements Description

Description

How are swept audio measuremen