HP 8922M/S GSM Test Set

Programming Reference Guide

(ﬁ/” HEWLETT®

PACKARD

HP Part No. 08922-90165
Printed in UK
August, 1996



© Copyright 1996, Hewlett-Packard Company. All rights reserved. Reproduction, adaptation, or translation without
prior written permission is prohibited, except as allowed under the copyright laws.

Station Road, South Queensferry, Scotland, EH30 9TG, UK



Notices

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.

Certification

Hewlett-Packard Company certifies that this product met its published specifications at the time of
shipment from the factory. Hewlett-Packard 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.

Warranty

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

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

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

Limitation of Warranty

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance by
Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse, operation outside of
the environmental specifications for the product, or improper site preparation or maintenance.

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



Exclusive Remedies

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. HP
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER
LEGAL THEORY.

Assistance

Product maintenance agreements and other customer assistance agreements are available for Hewlett-
Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office.

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).

Hewlett-Packard Company
Learning Products Department
Station Road,

South Queensferry

West Lothian

EH309TG

Scotland, UK

Ordering Information

To order this manual, call or write your nearest Hewlett-Packard Sales office. Within the USA, it is better
to order directly from the HP Support Materials Organization in Roseville, California. Ask your nearest
HP office for information and forms for the “Direct Order System.”



Sales and Service Offices

REGIONAL SALES AND SERVICE OFFICES

SOUTH EAST EUROPE
Hewlett-Packard S.A.
World Trade Center

110 Avenue Louis-Casai
1215 Cointrin, GENEVA
Switzerland

Tel: (022) 98 96 51

Telex: 27225 hpner

MIDDLE EAST AND
CENTRAL AFRICA
Hewlett-Packard S.A.
Middie East/Central
Africa Sales H.Q.

7, rue du Bois-du-Lan
P.O. Box 364
CH-1217 Meyrin 1

ASIA

Hewlett-Packard Asia Ltd.

17-21/F Shell Tower, Time Square,
1 Matheson Street, Causeway Bay,
HONG KONG

Tel: (852) 599 7070

Cable: HPASIAL TD

Mail Address: GENEVA, Switzerland

P.O. Box Tel: (022) 7807111

CH-1217 Meyrin 1 Telex: 27835 hmea ch

GENEVA

Switzerland

NORTHERN EUROPE UNITED KINGDOM OTHER INTERNATIONAL AREAS
Hewlett-Packard S.A. Hewlett-Packard Ltd. Hewlett-Packard Co.

V.D. Hooplaan 241 Nine Mile Ride Intercontinental

NL-1105 LN AMSTELVEEN WOKINGHAM Headquarters

The Netherlands Berkshire, RG113LL 3495 Deer Creek Road

Tel: 20 5479832
Telex: 18919 hpser

Tel: 0344 773100

PALO ALTO, CA 94304
Tel: (415) 857-5027
Telex: 034 8300

Cable: HEWPACK

CANADA

Hewlett-Packard (Canada) Ltd.
6877 Goreway Drive
MISSISSAUGA, Ontario L4V
1M8

Tel: (416) 678-9430

V Mail: (416) 678-9533

EASTERN EUROPE
Hewlett-Packard Ges. m.b.h.
Liebigasse 1

P.O.Box 72

A-1222 VIENNA, Austria
Tel: (222) 2500-0

Telex: 1 34425 HEPA A

EASTERN USA
Hewlett-Packard Co.

4 Choke Cherry Road
ROCKVILLE, MD 20850
Tel: (301) 670-4300

MIDWESTERN USA
Hewlett-Packard Co.
5201 Tollview Drive
ROLLING MEADOWS
IL, 60008

Tel: (708) 255-9800

SOUTHERN USA
Hewlett-Packard Co.
2015 South Park Place
ATLANTA, GA 30339
Tel: (404) 955-1500

WESTERN USA
Hewlett-Packard Co.

5161 Lankershim Blvd.
NORTH HOLLYWOOD,
CA 91601

Tel: (818) 505-5875

UNITED STATES OF
AMERICA

Customer Information Center
Tel: (800) 752-0900

6:00 AM to 5:00 PM

Pacific Time




This Page Intentionally Left Blank



Contents

1 Command Guidelines

COIMINANA NAITIES 1. v vrvevreeeeeseetesaeesetetisasseseeseseesaassessssasesssssteseeseseeee b ek e e e ss oot s aae e £h e e b eh ek ee e s he s4 sh e o sheb et s sas s s bbb se e b en e bbb ansanenee 1-2
Programming FOTMAL COMVEMLOMS ......cueueveiiiiiiieets ittt tss et eae et es st ss 28 bbb bbb 1-2
Units of MEASUTIE.....cuveererericeciereeneere e

Measurement Subsystems
SYNLAX DIAETAINS ..c.oveeiveteies ettt et b tes st eas s st sh bbb s s bbs e b8 RS0 EE Lo b oo 0
OPHONAL COMMEANAS ...vvieeeesceisrtes et eicteme it se s e s b bbb e r b s 2R b e £ oo Eh LRSS e e bt
COMMANGA DESCIIPLIONS  c. v eucerrtereeae et eeecetseststssre st tes s et st e b e b L e bes s 4 e s a8 2 abeE e84 2480 £ £ bbb bbb e
Output RF Spectrum Modulation Reference Measurement AVETAZING .....ccoouiiiuiviesressernisrns e 1-8

2 HP-IB Tutorial and Examples

HP-IB Prograrmiming EXEICISES ... . vt eeeeuriiieriiiiiesiisessiemsses et sasa st s e b et s e b4 L bbb e b s e
Exercise A - Establishing a Link ...
Example B - Controlling the Mobile

Example C - Making Measurements

Example D - AQQINg RODUSINESS ... cv.ceverreircerieie ittt s bt st 158 bbb bbb
EXAMPIE E = FASTET TESIEZ .-uuvueuvrerniereirreiesseiiassesissessessensae s bss s b as a2 ae 04 E £ b bR b
HP-IB Commands USed il EXETCISES .....veviiitieteitsrereceeirtetetseeenes s scstoasasssrs st bebaemessabeam b e ras e s a8 ek e besesmesr e rebn s e e aen et s e rrmens s 2-14
EXAIIPLE PIOZTAIIS ..ottt ittt et he s b em bt e84 hs e RS RE 1R GRS b b b 2-16

Sample Output

) DI LT 7o YOO O OO U O T F O STV TUP PSPPI PR P

DETector:PKLocation...
DETECION SETTINE cvvvuvvorevcsverusreseurseierarsesscaemssieasssasssisesssss s be et assaas 84844 Ab et b b LR et R bbb
ELResistor

SPEaker:VOLume .

Contents-1



Contents

4 AF Generator Subsystem

AMPLitude .....
COUPling....

AUCLBVEL ...ttt ettt bbbt e ae et st e e et et et e Aot 4 e b s e eeea s et ee s et st ee et eaeeeeeene et et s renseenennereeraeeaneen 5-4
AM ettt oS e bt b et es et es b bae e s Eas et As e aeA e e R A e st es i e st eenesese e a e et eseneeeeeet sttt nenereeneann 5-4
DICAM ..ottt ettt ts et s et e bbbt bbb s e e e et s essseb s et e es e b e s s b e e et e eeereaeneeeemes et et e et et e e e eeneseteres et e en e e n e sesetanene 5-4
DCFM ..ot 5-5
DOVOILS ..ottt ettt 5-5
DISTOIHOM ..ottt sttt e 5-5
IV et e sa e bbb e res e b e b eae bbb e .56
FREQUENCY ...ttt ee et sva st e saesstesaebe s eaebe et esasssrsrsanssse st asae st sbesassensaens ...5-6
SELECE ittt e b ke et ee bbb d b oAt eb et ee e et et eanten s s shasa S eea e eeA et st s ee et ees et sen e et enesemenenenensneenene 5-6

BITS et eb bt bbbt stk t et s e e er e seR e e ses e A At oAt e e et eestn et eR e aet e e eR e b st e tes et e et et aeessrnen 6-3
LOOPDACK:LIDELRY .....cruiieiereiisitieteteisneeeesesstsestenrsssssssssciesasasssssssnsssasesessssnsssessssesessssssstessessesasssssessensssesesensssesessssssssenssasassseressomne 6-3
LOOPDack: LDELAY:IMODE........cc.cccoiiiiitieieeeininieieaee s etee e se st re s e asses s s casserete s saneseses et stssss et sasse b esseeerseos st st eeseeeseanen 6-3
TYPE....coo et btk et b s b s bbbt A b b en et ettt e bemsaea s st ae s et st bbb e b s et et et s aeseaemnees 6-4

BESEIECT. ....cveiii ittt st et ees e sttt b bt et e s Attt b s eaesa et ea e s e et eh s et ae e b et bas et et b s eneseees 7-4
BERROTICOUNL ...ttt e cb ettt ettt ettt b e b4 se st ee st s s ans s en s et e entassane st ese s et b e s eb e seastebabas e ae bt ss s 7-4
BERROIIICOUNL. ...ttt ettt esssesssste et s s bt esasssresessaess s bessasabessa s et ssseessee e e mseseseeresssenenese et esneresensonenssuenersesennsenen 7-4

BERROTITRATIO ..t e e eb e s s e sS04 4050t e e b s s st an st 7-5

BERROIIRATIO ..ottt tetei ettt eee ettt st seete et s s sas et et ssbeesere sseaesesasesanteneassosessesaasaasnasastntessatesesenseneseteenesennaseseseseeseesennsetanrare 7-5
BTESIEA ...ttt ettt ra e se e e b st a s e e et aasebe bt er e b ersseesaeas et s teasssabses s sa et s 1ot st eae s bes b e e st semtee et reeseer et e eneneaeranens 7-5
CRC:COUNt.... .. 7-6
CRC:ICOuUNL .....veevvveirerrrnins ..7-6
CRC:IRATIO...ceeeeeeiaeriierne .. 7-6
CRORATHO ...ceeteiie ettt s vt srr e se s e as e bbb e an e sesssr et sesessebabassesssssbe sbessssstasebessseeesseasbenin .7-7
FERASUIEICOUNL ....oitiiiietieieeieecretntseeastasebesas e ess e ke bessessesesasnse e sss s snenesesseebesbsssassebsasensanssnsssasin LT-T
FERASUTEIICOUNL .. . c..iiuiiiiiieeie et ens e rtet e brae e evee b et s enetesesesserssestessssransenssosissstatesensns st sasatstassasshesecemneneeesasessnesenresresemneneanessesnaeas 7-7
FERASUIEITRATIO .....ecvcii ettt sttt ettt ettt ettt st et s e s e bt s tes e s st e tes et b e st ossame st sss b n b b e s et s s ana s st e serm e et se s s e 7-8
FERASUTEIRATIO ..ottt tsssan e b et et vesebese b sese s ebebasemsasesessonssesss s st oaesbs e st et st et eass2 et e st temenemnmensseshenseereonerenen 7-8
FLSEIECE 1.ttt e e te e st e vs bbb st s aat s s ems e s e st emetebeanebesaneasssentasaresesss e st essannsse st et st sees st et e bt seeen s et et sneasntennseeerenen 7-8
FLTTYPE ottt ettt stk s A a st 2 e ses s aee se e ba b e s eA e e e g et eses s ek eesse s e beeb et e A te s embet s s eae et e nrn et b tetehente e asat st st bae 7-9
TBTESLEA ...tttk et b et at e+ etk ses et es b e s et et e s ebe st e baseb et b et s ba b b e bt et et et bbb nast et sanne s ar et et s b e e b s et st te s s et et tns 7-9
SSTALUS oottt ittt ettt ettt ettt s b e ek ab e a1 e esab e e se s st s be s b e st e e s babes bt et e bab et e bases e b b en b s aebe st e ee et ee s s ersnesbe st erenatebeaebebens 7-9

Contents-2



Contents

8 Cell Configuration Subsystem

ABCCRBCC oottt e e ss e e 2 et et et et et s e s asesseesesns et s s e s 2 et s eE e £t ebsebeAn s e b a et E s eb £ Rk eeE e eRe bbb e bkt n et b s s bt e b s e nebnies 8-7
COHANNEL ..ottt ettt et e e e et e s e e ek et e s e s et eae st eseesaee et a4esbatas o4 es s ebe 2o s es s ed 2Rt 8 eh b ekt ek ch ek b es 2R ek abe b ar ettt ee b s 8-7
COHANNEL ST CHE: ARFC ... eevveeteeiteeseeeaseeveesesteseteesteseessassaseaseassassassessassbesbessae st eekaebeaaesbent £ e s e ekt et b e an e esat et ensae b eabebnestoun i annans 8-8

OO ANNE L S D H S T 0T e reeeeeitit ettt eisesteersetveeraeeteeteeettasstesataeheateaee st saseemseeabeeaasse s erReaae e s e e sb e et e ne s ennas s sra e e ane e ebeeabessssabbonsbesannanns 8-8
BA..

DY N0 (8 33 3T T RO OO OO OO ORI O VRO PURPO PP POPIONS
TIGSMOO0TBA ..ottt ettt ch et r et b e bbb s a2 eSS R SRR a RS nh e bR bR e
[:GSM900]:CA ...
[EGSMOOD] IMAL ..ottt ettt ettt bbb n e aa R E b i b2 AR e ab e RS A b 4RSS e
[:GSM900]:MA1:I0FFset .
TiGSMOO0TMAZL ...oueieeeseeese ettt es et fa et e s ea e84 £ SRR R AR AR Rk A bbbk eb ek R R e
[:GSM900]:MA2:10FFset
LLATIMICCOAE ..ot e oot e et et e e te et e eteeasaes s aan st e nee s et e emerm e e ekt eR e e s bt s s b e 2o e s e e 2 et ae e e e e s meesan s e men ks b s e s ae e e be e e aeer e e tae e anrarane
TLATIMINCOAC ..ot cte ettt e e ereeeb e ettt be et b e saesre s s e eas e s be e eheraseemsem b e s r et s baeser e e bs A A Ab L e sabe s b e bR b e s b e sae s e s b e e nensabe S eabeesbeasssrn g nteaabeeaens
LALLACode.......ccocvrueeene

SCELL:ARFCn
SCELLBCC

9 Cell Control Subsystem

AUDIOI D AT ATES ... vt eceievetieteseeraeses s eae e rasarsase st eses s st s e e be s b s es o b e ses b e st s et s ae e o2 2 b e eh ek £ e b e e es T T sRe g SE T DS A s e e e b e e s m e n e m bbb b 9-8
AUDIODALNORMEL .....oociirieieiectet e careseeessesesresretisss s ss st sts b sos s s ss e 4 es e a2 nser s esa et a4 a4 sa e s EASe S 1S SR b LA e 122 e s e e bbb e 9-8
AUDIOILIOOPDECK. .....coeucuieteirterearsaeseseeraesesestrasaseseesiesssass st stsssseness ses b b e e e s s s b e ke s g ab s s 25 es AL e A a4 S b e RS s b e e d e sb bbb st 9-8
AUDIO LOOPDACK: FAST ..oovvireieieicetieee s sesesc st ie s tss s sesss s st bae e s saseb s ee ek shebe s e Ee8e 452 a0s AL £a b E b s £Hh S bbbt 9-8

AUDio:LOOPback:FE......

AUDio:LOOPback:OFF

AUDio:LOOPback:NOFE

AUDIO:SPEECH:CONTFIZULE ...c.uvveuiirstiecveiceciasists st ises bt r b st b1 sas s et et b s a0 08 2S8R0 e m s b s b SR bbb bbb s 9-9
AUDIO:SPEECHIEDELAY ....ovvevveeeereesesieiseerserememssissssssssssstesansssatasss ntesesasts s sssss sheb st sbssbatssbss s st stis e ressmacast st st s nbsans et s b et 9-10
AUDio:SPEech:GAIN

ATUDIO: SPEECh: PRBS:PATTEIT ...oeiovevutetietiiteteesesretessasessassessessisssstessass sasstssssessssassntententsssessassessestessssesssnsssssassssasasessesrsssssasssion 9-10
CALL:CONNect
CALL:COUNt:BSYNc
CALL:COUNt:DERRor | FERRor
CALL:COUNEPAGE ...ooveeeeeetee oo esitsessessestsesesessesssstassassssssassstestasssstosssassstasessassssearasbssastosssatarmnsssinasssasssasseassarassaassnsantessnarssassas
CALLICOUNLERACH ..ottt ettt tetestveee st ssese et ass st sssaass s ek eatssabesaesesssssaesesse e besed ek e s hesE s b sesbessah She b ea e b et e b e mnsEebeh e sn e bt b r s e b
CALL:COUNt:RESet ...
AL EIND oot eeieveeteteste st eesstsesesses st sesasessssssteset s st asssesassesseansaasaeEaE s e Ee ks s esssasaet et et et eataE e st e e aE L E e A SEe R s e b e b e e Rt s R e b e S b ek e en s nR s rn e b e e
CALL:LIMit
CALL:ORIGinate
CALL:PAGing
AL RECEIVE .eeeee et e eeee e eee sttt e sveesabeeuteatesbaesstesressaeabe s beesbetsResartames s r e abe e sb s s s L os b b reshm e be et e asn b s s e 1 b e £ har g2 eE e e s s b ebe e e s e e sanbenstnaas
CALL: STGNAIIIG 1. vrvvceeeeecerts et sase s ane s s sat b E bt o8 a8 448 b £t £ E oL LR LR sh b

Contenis-3



Contents

CALLITCHARFC ...ttt ettt et et et as e ee4 e e bt b s s b et et b a4t o4 e 2 et n e bbb e et n e e ees et s seeeassemenennee
CALLITCHTSLO . ..ottt ettt oottt et et et s as e e b st et et bt s et as s e eat s bt et st es et ee st es e s s neeen
CALL:STATuS:CALLET .ccoiiiisrccrireiceecc e

CALL:STATus:CIPHering[:STATe]
CALL:STATUSIMMUIISTATE] ...ttt s as et sb e s s b ettt s ettt ee et st s eemaseseteeeeemn e eenen
CALL:STATUSIRRESTATE] ...ceecerierereiseire et sa s essstss st st st ss st b eb st st s s b s s e s sttt e s e e et et s st et ts et teesneseas et seanneenerens
CALL:STATUSISTATE ...ttt sttt ettt et h et e R e es 4 s b b e bbb et bt e b ns e ee s b ae s ehe s b s eben et oseaeeereneeme e

MS:DRX[:STATe]
MS:DTX{[:STATe]....
M TADVAEINCE ...ttt ettt et et maae s et an s e aasre sassssesesssasssssasessesssesateas s ebe et ot es b st atmssassassesensoten sratotass sb e amennsoseenteeneaseneens

TCHI or TCH2:TSLot.
TCOHI OF TCHZITYPE ... ettt sttt et cte et ettt eb et e st e st e ssses st eetabeneeneseesesnesssesasesasass st st sansse e s s sareetameenaneneamnenane

10 Configure Subsystem

Contents-4

BADDress......

IINTTEIISILY et eueereteen et tei et et s rseassre e s reeses et s se b es s esns b et eaesabesateaseesbabesensebesebatessasaseanssesarsstasassassnass
OFLevel:MODE
OFLevel: AUXin ...
OFLEVELATUXOUL «...cviritcctrie e ecetirestsesirasesesetesessestessaseveesesesesesesasasessasasasensesassesssssassnsessssasesesssstessnsnsassanasssstassoeemsmsasesesoeeneemeneen
OFLEVELRFIINOUL .....cucuuiteuieteetsirresesesereseestessanstsasasestessntssesarstesssessnsesesessesasesessssssensnsersssstasesesesssnssnsasensssnsonessssetosssstastanssussiesas
OPERation: AUTO
OPERation:HOLD
PRINt:ADDRess...............
PRINt:DESTination
PRINt:FFENA ....
PRINEFESTAI ...ttt et sts st e st e st eres e s asees e sbesaaatasssaseesesabesansebaste sasatesas e sabsasesesseanbesssabesentesese s abantenseas s bessnbenseterensens st srennsn
PRINEILIINES ... eceetiitiistei it et it et e seaesste st e se e e s s e st esaseseeaebesessaneesasaa s et aeb e seaeaseasoseasasaebeaebebeebaebebebebaebebe s ehenten b ssesbae et snseasmresnenrn

RFIMpedance
ROSCHHALOTICALIDIALE ..vvevieveesieiircceeteaiesisiiteesectetieseaseresesasesesetnsasessebetasss et esetesasess snsesssbesstesststassssts et erensssassnsersesssatessssarsomiaien 10-13



Contents

RO S CHILALOT OFTFSEE et eesveeee et teeasseeeteesseasasteaseasesuestaessaseasesessaeabesaeeasesbeseamsesbast st et s ees £ et eh et eh s eh b em b4 e eb st emeab b ebeeesbesb s bbbt ne s banners
ROSCillator: TUNing

SPOREIDIATA ..ottt ettt e et et et e s bttt s et st e bt e es s e et es s bt em e he e st eeeae s ek e b ek e b ehe e asm e an e shebeRs e b e e L b e ae e bbb e A ne e e e R er e e
SPORETIBECNO 1ttt ettt etet ettt ettt astss et vt st st eaes e ee s e b e bbb s s d R s E b s s b ebeh e b eae e e e e s b b o0 e h e Rs oL Ea b Rs e b e b e d b e A e n ek Rkt ch e e en s
SPORt:PARity....
SPORERPACE ....cooeiueitiriereite et eeessess et aseaeetat e baseast st ase s ae s s ehebs bt s e se e et a2 ese e eheee ek 44 s am e asa s e s e s ar et s e s er s e e aeessebcssebesba g e e R R e R e eb e s ar e
SPORt:SIN
SPOREISTOP......oeieeeteetitietiseastrt s ee st et oot teasess et eseeasesbarebeabes s Re s s as o0 sre e ns 2o b es £ e b e se oA eR S eR e 0202 Ra 2T e R b Sb e asar b b 2a e b s e s s r s S r e b s
SPORIIXPACE ..ocveveeiteeietise ittt et st et s ees oot eus et ass e esehbesehs s b e s b b s s e e as ot sRe s ehSes b e e be a2 e RS AR SR £ b e e a0 2R T a R b r g e R bk e s s r e s b

FREQUENCY[:ABSOIULE] ...urieuicuiiiieeiimieietese s sttt s et s 801 oAb b bbb bt 12-3
FREQUENCY:ERROT ... ceruteeseerieurseriiiitisssstsesessssssssssess s abss s ass a4 0005820584514 4 245 841 eSS0 L LR SR e bbbt 12-3
FREQUENCY: SELECT .11 cururterieuriueeeeeiectetisassst e iens s st abe e bs s8££ 64482 b b o0 eh b oh b bR e bbb 12-3
POWET ..ot eeeetat st steseseteevan s eve et e asssre e aestas et ebeses bt saaersaebeesbe AR S AL s b e b e bR s e s o R e R e eb a4 e R £ e b e b a02 oS e eSS A SR nh SR ARt e s 12-4

13 DISPlay Subsystem

[:SCReen]

BETest: MNUMber:LEFT

BETeStMNUMDEIRIGHL. ... ciiiieceieeeceiiteeteeseesteeseisesebestisetssassees e s eressesstesba s beshoasssrmntsababsaRbs sabesaneanra s menbasbsa anatesasn b et e abt b e et ene 13-3
CELLISACCRACELL ..ot te st s teest st eteassatasssssasss e s s st sesseaesreseseebeseoeat a2 s ras 1o a8 e sas e et s e e bam e s saess et bebsana e Rnbnansabe s bt es 13-3
CELL:TCHSELECH] .eeiiiiaeiriniie ettt a e e s s s st s ... 13-4
DSPanalyzer: AMPLIUAE:IMASK .....ccoruiriiricicietiisiie ittt b st st bbb bbb s 13-4

DSPANAIYZETIVIEW .....cuciriunererisiriesirisesisse st sesss st ba s b ss s aha 824128200 e R AR R LTSt 13-4

ORFSpectrum:VIEW
PULSEVIEW ..o.eoveoteee et siteetteteesssensatetassssssaasassssssassssaessshenetass ihe st sssiasassssesiababessses b s te s b eReA e Re e sa e rne s ke e L8 e asars e e e b LRt san e s Rt st b et
SANalyzer:CONTrol
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AMPLitude: MARKErPOSIHHON:MID ..c.uooiiiiiniiirernnini i asrseie s s st .. 14-3
AMPLitude: MARKEL POSIHOMIRISE. ... cue it ciitiiititeiteeseteiesesesses e cae st sssseshsesees s estsaassste e se st ssesn s eseessab£ab e s s s asnsbebermonsrsr et saibion 14-3
AP LAUAE T PMUZETO ettt eeeeeeeeessttaesbeattssatesstesreasbe e st e sretamresatsshat s r s e b s sa b b AR b e s e b e oL Eeb e e Ak e e e et e s aEn e aR b e s ab e st e aE e ead b s bt e bbb an st r s 14-3
AMPLitude:TIME ... 14-4
DBITS TPOLAEILY wvvvvrrs s eeveeeeressressassssssssssssssoes o555 501508 S5 14-4
PHASe:MARKer:POSition 14-4
PH A S MID AL 1. evv et eveeveeseeeeteatesicssessaseesessasesaessssessesesnssesass et e et esssaeseaerneh e ebe b bems et st ees e sEEaRess s ebsareehmebeassasaRn e nEnh e ne s r R 14-4
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15 DSP Analyzer Commands (Measure Subsystem)
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[:AMPLIINAET:AMPLITUAE ...coeieieeer ettt ettt ettt bttt ee et et eeteeese e er e ee et ee et en s e seeee s e reese e e e e s 15-4
[:AMPLItude :MARKEIILEVELIFALL ..ottt vttt ee et eneseean s et et eeeeeease s e e e enseeesesmesese s aesaenes 15-4
[:AMPLitude :MARKEIFLEVELIMID ....oiiiiiitiitioeeee ettt e ee s e re e en e et eereeesaeensse e saerns

[:AMPLitude]:MARKer:LEVEL:RISE
[FAMPLItUAe IMARKEITIMEIFALL ..ottt ittt ettt eeee et st et et e e et et s es e e sesee s et s aseesesesenseteesesessessaeseersesesteses
[:AMPLitude]:MARKer: TIME:MID...
[:AMPLItude MARKELTIMEIRISE. ......coooiiiiiiiiitetieet sttt ettt et ee et ee e s sb e sts st st s etes oo se s et se s s e e enseseeee s enereseeee e e seanes
[EAMPLITUAETIMSTUMITIALY ..o oo cvtecece et ee e eae st s v b stessens s s et a2 bt eee e ereenerenesssesesenee s et aaeeeneseaeseseesssasssesnsseseseaseesnenes
[EAMPLITUAE JINPEFLAIMESS ...cc.vrecrirereeeireeteee e eet s sasss et e ee e s essestesesesseessesee eaststotasassessssses st etemeeseeseeteansensseesesastosseeseenenaseeerenenssenss
(A PLIIUAC | PP ELAIIESS. ... e soecetvie et eeeececvaer st sietebe et eeeeeetescsseesnasesssescssesebanses st st eas et ateesseasens e teeeesenretsenesonaeeseeneneesaeeeeeseasasssanaes
[:AMPLitude}:PTCPower
[AMPLIEUAETTRACE ...ttt ittt ettt ettt st s et et st e e ts e e st ss et ee e sheab s s sttt as s b e b et e e s eeeeseen s eoe e s eeseessn s eanenen

PHASE[:ERROIT:FREQUEICY ...ocveuiuiiitie it eti et cteeeaceecve et ss e st stesa et s sttt s eeeeeetesee s e seeeeesreeesaenres et eanasseasssemsnsenasasensesensessas
PHASe[:ERRor]:PEAK .
PHASE[:ERROTTIRIMIS ...ttt ettt ettt et st e e et et s s s a e e a5 s et n bt as 2t st e s senneseneessesebe st ebsonses st tsssastemmesemneneneneenn
PHASEMARKEIIERROT ..ottt ieat st st e e e et st eea st s s st et b assatasessabesaseseresessssasers saebatossbentssassbstensemnraesmtene ven
PHASEIMARKETITIME ......oiciiiti ittt ieete e et ess st e s v st s s sssss s assabsebeseseeteses s esessasssasasssessaes bas et sssesesrsstasenernesnenneantenennsas
PHASEIMBURSL ....c.cctirtitiieieiriaiit ettt et ettt et ssbesta st ebe s s s bbaseabaseessse o mesesembesessstssosas s smtses e seabaa b s ek st et et s sneesereaenenenennn

LOOPDACKILIDELAY .....covmeereeirrereeseeemneseeseseraraseaseossasssstunassesssscacastass seasacassatussassesssrsssssesessssessesessssssesasassasssesasansessssssesssssssssssens
LOOPback: LDELay:MODE...
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18 Fast Bit Error Test (Measure Subsystem)
BTESted...

B TESLIEMA .. cuveereeeeeeeee ettt st et eea e e et e etee e et b e s esbe e s e e ee e et eas£emeanee st eE e et ehe e bt esbe e eRe e e ke ek b ee e e e R eke £ ea e SR e e aeesr e R £ e neneteeereets s et e eta bt ssas et eanen
BERRor:COUNt .
BERROT:ICOUNL ... coiiitiiites et ieeete e e ttesrt et e e st e es s e te bt e eeeesteabeesesshs eebtesbeaabesasss eaeesh e osesems e 1e e £ mee e setes e snen s smeneanesominas s eambisatastsaesbasaaes 18-3
BERROTIRATIO ..ot etteteeseeeeesteeeetestestaesevesesseessssassssasesesssaeatasasbabesestasessessesassessatbas besesaeseans s 4henbekeh beb s e s b eo b et ek emnasseesmneecteeresesr sbinsas 18-4
BERROTIRATIO .ttt evttsteeeeeetteseteseseteesssesessesssesbeesesssassenssensesasassssssassamsesasasbes eseasbes emeasbnsbenbesasasenes 2antaastaasenaessonseb s s bt easssanssnnesenesieas 18-4
B S CIECt 1. vttt ete et ers s e et esteus et e ebe et e st ase s esbeb et s e s esasases e et o8 ea e R e R b SR et SR ea £ RE et e et es £t eR e AR e st e a SR e s R bRt e e e e et e e s e a e rn R eh e e e e Eebean 18-4

SSTatus

19 Fast TX Carrier Power (Measure Subsystem)
FTCPOWET[:POWET] «.eeieecieeiere ettt ettt ss s b e b sa s s s bt ebebe bk b e b e bt aa £ eea bbb A b8 2 e S SE S ah £ e bbbt e bbb 19-2

20 Hop Control Subsystem

RFANalyzer or RFGENerator: CTEN. ........ccouuiiiiiie ettt st s st a0kt bbb bbb
RFANalyzer or RFGENETatOrDELELIE. .......coiiiiiiiiirii etttk st s 520 bbb s bbb s
RFANalyzer or RFGenerator:FREQuency ...
RFANalyzer or RFGenerator:INSert
RFANalyzer or RFGenerator:MODE .
RFANalyzer or RFGENErator: SETTIUNE ....oovuiviuuiimriciisieeteetiet it enss s s mas s e st s s
RFANalyzer or RFGenerator[: TRIGEEITIASTALE .......cocivriiiiriiciiitceir et bbb b 20-8

21 |EEE 488.2 Common Commands

HCLS (CIEAT SLALUS) ...veveveverseeraesereessrtetstse st st sressesssessos s st sess s has s ek e s sas b e R E e e b e s R e s R b s eh a4 et nE e b aa R s o4 St Sh e s o as s s e 21-2
*ESE (EVEDt SLAUS ENADIE) cuuvrveereiuiereeiiereinr ettt sts sttt s as s bbb b sa s R b bbb b e 21-3
*¥ESR? (EVENt STALUS REGISTET) oucuuruiriericrrinseeemereciiissistetisssiias s s s s s s s b a bbb as s 480 sas s e b b e s bbb s 21-4
*¥IDN? (Identification INUITIDET).......coviiiiiiiiiiri et ettt s s b bbbt s d e B bbb e e br s s 21-5

*RCL (Recall) "
HREST (RESEL)....vcvvvteseeeeeeisie s ee et s betesbe st st eb b sa b s e s s o845 A AR 4 b e AR AR o444 4418 e AR E a8 e a4 S0 e R0 S84 E SRR SRS S bbbt b
EGAV (SAVE)..rurvrverreriversssessnssssessssssassresesesseesstissemisson st iossasssssssanae i 4es e b s b ek s o4 a0 4o EA R o0 080 S E8 S84 e e bbb AR

*SRE (Service Request Enable) ....
FSTB? (SEAIUS BYLE) cvoveorerrersreresreerisitieiistontoes s st st asss bt s st sss s sk 28 288282 E 48442 E8 R bbb SRR a0
*TST? (Test)
*WAT (Wait)
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22 LOGGing Subsystem

Contents-8

DATA:FLUSh ...

PRI ¢ttt ettt et ce et e et b e s st st e s st eb e a4 o2 s eee s eesebeneeseAn s eentesee s esebesaseas et erens e st e e s et et e et et et et enene et eaeenenen e 22-3
STATE ..ottt ettt s e eb e s et e s ee et saEs4ee2eoReebe st atasas e bresebebeRe s ent et abe e E s ae e s e s et et st saeteht ot bameteeeeeeser et re st enenten et neeeen et et eennen 22-

BURSELENGIR ...ctotittctiiert ettt sttt ses et ra s s s ae et ees 4 eb a4 b s 2t ese e et enses et sessss ot st sesbesassenesesreseenerereesaenansnanas 23-3
BURSE SPSPOSILION «...covvititietiesie e ies e seresssass st ete st e esesessssssee b sesesesse sseesensenssas s essessstesesas et sstetsseseestesasosstsasereheatesetsenaenteeseseeneneen 23-3
BURSETQUAIEIET ....cveeveiiivietieiretesesiei et steasaes st esess s eseetessssssssssebass s ameaneasesassessasessonssse et sabenssasnsoasneeseseseeneosaseenesensaeeseeeennanaren 23-3
BURStTYPE........ ..234
BURSEUDSPAIEIT.....ecucuveurieite st eectses bt rase et ne st os s tarsssarsasssssassstesensasebass et sessasemessesetasessasotesensassssbessesseseseeteresesenentssesenean 23-4
SYINCBSELECE ...ttt et et evce ettt es et aes st e ste s 1esaesasssarestseses e s e e s2asbas et easebabessasesetaseessseseasssesnessossen shsbeassemeneseanseneseerssosenenes 23-4
SYNCIMODE ...ttt sttt et eae e et e s ee s e ae e s asesearesa £ s es e e s e a2 sak et abese e st sesbenseenssesssnseseeenteneb e et ebe st abete st emesemntereeneneaeens 23-5

SACCh:ACEL1:BCC
SACCh:ACELL:NCC
SACCh:ACELI1:RLEVel..
SACChFULLIRLEVEL ..ottt teae s etecseesesecseseae s ete a1 e e eb s 42824 e bssrs s ses s st e s st ar st mas s
SACCh:FULLIRQUALEY ....cocviiriiiieimeeteiiectie st ettt neca e s e b e bt e bbbttt ses s snt st et ens
SACCh:PARTial:RLEVel
SACCh:PARTIALRQUAELLY .....cviiici ittt vescsensseesenses e s senssasas s s s sts bbb b1 s e s e aasen s s eaa e basanasbsntansrtnsnnes 24-4
SACCh:RESet
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25 MS Information Subsystem

CIPHETINZAMODE .. ..ocveiteeeme s esee et sbe s s ts st st a s b e s s s s e 0 e b A b4 4L s sb 2244t 25-3
CIPHETINZIKC oottt eecen e eses s b bbb e s 32 s a2 414842 s s s e b4 645000001000 £ R84 bbb 25-3
(010305 5 51740 2 SO U OO OO OO OO OO PO PO ST USSP PRP PO TP PPTOOS 25-4
CIPHETINEZ IRAND ..ottt ettt bt e et et ee s b a0 b x4 s Ea £ RS o R s 808 b s £ R4 o0 b4 48042820 b 25-4
CIPHering:SRES

CIPHering[:STATe]

IS AT TACH 1.ttt ettt ee et ee bt eenb e ee e e tesesae et e eseaatesseasaateebeebe e e ehese s e e eet e s eaeSab e an e s esbeneer s e bk eR e S oL RS e R SRe e ee s ek b abeehs ks er s sen s e b et e

MG O ARK PCLASS v veiveeseeeeceeereetesteseasessrsassassessassssses st estaessseben s et e e s s e et ebeaebs 1eeed s oL s ase s ae s sa satasaese e ens bbb eba et e es s s sae e abnens s ar et e 25-5
MG CMARKIREVISIONT ..ot eotie ettt e ettt e s et ete e rae st e esaes et eaanaaeeesbessabaembestheese easeemeaaseas s ek bae s re s oL b s i e be s sa b e aaneabeaebsesteanneabenabesares 25-5
MS:CMARK:BAND?.

MSIMELREQUEST ...voieiatieteseeeeeariasetiessestaseteas smanstsasaeses s ss st et b s e b o0 Ea s b bas o820 £ £ 8 a1k b s b n sttt
MSIIMEL? ottt b s s

MG IMSTISPAGINE ...cvoveeveesetetesestee ettt et s e se e s e s oed 4 ba S s s e R RS E b2 S a8 e b e b eSS e b bbb

IS IS T oo e e ee et e et et et te s e et et et e eaen e ettt ebeteebebasesassebangeRe Rt aeae oAt en e R aesaaE b e aeh bt Ee s e ee e R e R e E e bR e b e R e R asean e e En e E e 25-6
ML AT LACOART .o eeeeereeeeeetteeesteeeeesstestesaesbeeseereesesbeeseaasebesbaabesbaabeeReeseesn st e e sae e b aa s ek e m b A s be b o R b sassRenbe sebsaba e R eRa e e s e R e e R et 25-6
MS:LATIVICCOET . eereeeeeeeeestteaseeeeessetessentesbasasasssessseeasaassebbebssseseaabaestenatsmb s s e e sase e s b e b e L ba et H o be A ek sassmnebs sebsare e raRe e R bk e ab e n st e E bt 25-7
MS:LAI:MNCode?

IS ONTUMDBEL? ..ot eeesteeeeeeesteetesteseseseete e teesaetesasses e s seeen et aeee et eh et ee e e nebseh e es st e maasas e see b iR s A AR b e b e re e s meme ek e s b e bea s s R e s e et st s e
MS:PAGPer .
IS S RES 7 o oteteteee et eee et ereeseeeaees e et esessaeerasesaeereessabeba st e s she R se s e R e ee e s e eSS en £ e £a b ek e AR AR R 1 e R e LSe ek S b s e RS e re e st e s g areng SR 25-7
[PAGIDNZIIMISTACNLILY ....eocuiuiintiiseteeenae st et ettt ea st d e bbb R 25-8
[:PAGINg]: TMSTREALIOCALION ......ouivvuuiuseiserssnsscisietessessssssast s st 680184 at ks8R 25-8
[ PAGINZITMSLSTATE ..ootvevereesiesiiiessetsessisstsnne s et e b st b b 48888 eb b S E b s 25-8

26 OSCilloscope Subsystem

CONTTOL o1 eeveet et se e et eeeeeseeteasesereeeesassessas e s e s aenseassesa et asse shesee ot s e eRe s e e ahe s adaRdaes b s at4b b eREoa s s R et s A s b SR b s e AR e AR e e R e R e e hne s haabbebesa e aEE oL b bbb b m e s nat 26-3
IMARKEIINPEGK ....ovieciitiieeeeeeceresteesetes s esese st st seese sae e senesaeae s b e s s st sae b s et sebab s st so e b an e b e ae s En s b eRas ab e s et s 62 e e s e s s s b ehdah s bt e s b b aar s 26-3
IMARKEIPPEEAK.....cvovevivineiieteeesseecseiesssatesassasssrasesmtanesensosesasesentnessassstssiaebesas sutssssssihssestansenssabean s babebaba st s s A St et s b s et e nb e nn b 26-3
IMARK T POSIHOMN. . vtvevtreteetteseetevessesesesseeseaseassestssessaseasesesemsesesereeueaseeser e seasaresesae et seebsasohaebesbe st assamsabeabs s abaaesEsm e et e seson s s smsbras 26-3
SCALe:TIME ..26-4
SCALE:VERTICALAM c.o.oeievieecveeeceeereererssseass st ssassessesesresesshsssssbiasshs b ses s sbs st sas as s ba bbb as s A a8 e 1e b b e E St s e b ts e e e S b e e b b 26-4
SCALEVERTICALFM ...oeeev e steeeiaesesesssessessssctasesssesessasescasasseseasesenesessesenesaerentssia s bus s basse s e s eR e oeebaRn b s s e e b e e ar g a b e S st e a st b rar s b b s 26-4
SCALEVERTICAL OFFSEL ....ceviveiveviireeseresessssactasesasssassesssesasessasesenesmeseseseseebssssissshissasseseo s essabebesba s as e s eaEtabebaEab b st bbb e e 26-5
SCALEVERTICAL VOLTS ...cuveiuiiteetierereeeeieseseeseestesistesssesasssmeacsseaeases es e aeassas eeseneasasesesesseses e smssnasencmeanabaabas e s g er e b e e as e et sh b b et e 26-5
TRIGger:LEVel...... 26-5
TRIGger:MODE 26-6
TRIGger:PRETrigger ...26-6
TRIGEETTRESEL......vecveceeseesescreceesneaeassessesaniss s st ar s s sas s s eabs 8RR 4he 1881412 E 42818485 R LS bR a bbb 26-6
TRIGger:SENSe 26-7
TRIGger:SOURce.. 26-7
TRIGEET TYPE ..o oeitteteerceses e e seveme s b s e b €884 R LSRR 26-7
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27 Oscilloscope Commands (Measure Subsystem)

MARKEIILEVELI AV ..ottt sttt s1ste st st s s s s et e et e ae st ea b ettt e e e s ee et s e s sestssses b am et ems et e ee et e et e esasestseraesseaeeeseeensrens 27-3
MARKETILEVELFM ..ottt ettt s e es e a2 ae st ts b e3s et o2t e s es st es s asssns s en e et es e e e ees e ee e st es et et aeseneearnnsas 27-3
MARKEILEVELVOLTS ..oiotiitieiiieiesitei et ettt sstesa et ae e besta st s s sessabesbasssteeean se e e st sta st ersets et essesete st ete et reeeeeteeteneeeeeanenes s 27-3
MARKer:TIME

28 Output RF Spectrum Subsystem

FREQUENCYIOFESEL ...ttt ettt ettt e ettt ees et e et aes e 2 et 2 s e a2 s et e s st b e bt tenraeaneemseneeesnssss s ebeaetas bt easeteseneeeameennenea 28-3
MARKETIPOSIHON. ...ttt ee ettt sttt cr s r et ebe b s b e e e ses e b s eb e ns e s SR a5 a0 bbb bsba st ahesas s et esnnscasonssessstonsaesessbeseennne 28-3
IMIODIE ...ttt ettt et e st ettt st et e 422 a e e RS £ A £ eSS E A SR e R eeteh et S ee b es s s teaneesean s ebe st et eh b sosbeeseeneeeeeremeseenennaerennnees 28-4
SACAIDIALE ...ttt ettt ettt s e e e e e ea e s2eembes2 122 e e2as 4 as e e a5 SEe seatr s ek e eseasebet et eses st ses e s er e et ebe st ek enbes e s eeere e tenerenetnrene 28-4

[:POWer]
SSTatus ......

30 PULSe On/Off Ratio Subsystem

MARKer[:POSition]:FALL
MARKer[;POSition]:RISE.......
MARKer:OPOSition:FALL
MARKETIOPOSIHOMRISE ...ttt s s etresss s sse s s e s st ere s st s s ernsreseesessassesasn s sssssssnssasasnsasas

SACAIDIALE .....cveeeieevesiieteetet ettt ettt et e sb e be e et steses b ebe e bt e s e n s s st et e be s eas e et e s ansesea et ehe b esben et eneeseae e neeen e st et easeaseeenenenes
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31 Pulse On/Off Ratio Commands (Measure Subsystem)

MARKer:LEVel:FALL
MARKer:LEVel:RISE

MARKer: TIME:FALL
MARKET TIME:RISE ..ottt ceeeeeee et oottt et et st et es e e s eat st a2t s s e e se s ate e s s e sttt e s et o842 s e s ah e e s a sEem e eh s easeResesesassesenaneabesasnnmseasen s atraras
OORAIOFALL oottt tete st e eee et ettt ettt e sb et e seesees et e sebessessesassas b b et esbesessesaasssees ek a st eb e 1em b as b ek 10 4s £t e Eeo Rt es e nese e e ben b e R R e bbb b s e e
OORatio:RISE ...
G TAELLS nvveveeveereeeeeemeeeeereesteeseeeeseeses e ussasness s easseeaaeaasseabe e be sk b eesaeEa e A s es R e A eR e £ rae e e £ eEeEa Rt es Rt ee e eE e ook € o bt e ehe e sae e e e s er s e eaaneaarrseebene s e

32 RF Analyzer Subsystem

AGC:CALibrate
N [0 )Y/ \ LSOO ST TP T SO O O TUOO U OO PV U TPTR PP
AGCIMODE oottt ettt st et tatatesteseasesaesesteseess et etasbesertsaaa e s e s e £ s £ e eE £t e et A E s ea et e A bt e R AR e aeR A e A SR Lo R e Rar s s s ebabeanesE S e e at et ere s
AMPLitudel ...

AMPLITUACY oottt e v e eee e et e e et teeessasseses 2 saeaeeesmte e ebe e nteoateatabeeeebeeebena bt e s Rt ot eae e eRe e ks A AA S S e b e b e she s e re ek e e g T e nkene s e s et n e
[: AMPLitude]: ACCuracy ....

FREQUENCYHIVIEES ....covucucuieveeeeeirecaimciencse st sas s es e sb b e s s et bbb s st e85 02 E8 24444 s E R bbb e 32-6
FREQUENCY:OFFSEL c...cuevtriermeuieecaibitsnatees st cast s cas st ss s a8 4 2548440282403 E e oS ba LRSS L s b b se bbb s 32-7

33 RF Generator Subsystem

AMPLitudel
AMPLitudel:ATTenuation[: AUTO]
AMPLitude?2

MODulation:DCAM.
MODULAHONDCAMDVALLUE ...o.iectieiseisesteeee vt estestastessasseastessassessassatasssaessas s ess et eessas ot sabsaaseanasassabebsaa s s s s s an s s abaeb e ae b e be b et s sae 33-5
MODulation:GMSK .......cccoveveceenne

MODUIAHOMIPULSE ...cviiiiveeetieteiee st seeeass st s seestorsnesaesosasebesbss s et e sasassaansssannnerassasenes

MODulation:PULSe:MODE
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34 SMS Cell Broadcast Subsystem

CONTIO] 1ottt et £ bbbt b btk 0 e 2o b e eb o s e s 22 b bt et et s st ees s enmbas e es e e temas et s teeen 34-3
IMODE .ttt e bbb 4L £e kb £ e E £ h oA bbb oAkt s e s st sh e bt te st b b s et ne e enenssronn e 34-3
SEND et h e e b2 e 4 h Rt ek ek H e s st S ant 2Rt e bt e e et et ee et entens et et enas e eresae 34-3
STATHUS vt ettt ettt ettt et res e et e et et e e se e b ebe 122 ees e s bt ek ek T s et s2 e b e s £E 2122 an a2 e ab£4e e ba s et seases st ebesntese ot esenbe s et eteat et st tenene e et ememenees 34-4
MESST OF MESS2:CODE ...ttt ettt ettt te s sttt se et s e as s 282122 5ese8 ettt e s eansesansorsssetssnss st obesbes st seseeseeeeeesesarerennas 34-4
MESST OF MESS2:UPDRIE. .. ..c.eiiiiii ittt ittt sttt bbb st b bt b e bt o2 b b e b s et s tes et e se bt etenanena 34-4
MESS1 0r MESS2:IDENHEACT ...c...ovuirricrerenieriiiiresreees e e sesenmesererseinetsesestresetaescsssnssssssssssaassssassssesssesssassssesssesssssansassssesnsneas 34-5
MESST OF MESSZ2:LANGUAEZE. ....c.cvuscertireitietatearatetatasaseetateesatse et st et e s et 2be st seseseseses st e e ss e s ete e stnseanessesesesesnsasescasessessasameemoeanens 34-5

35 Spectrum Analyzer Subsystem

ATTenuator ..........

ATTENUALOIIMODE .........iiiiiis sttt se ettt et e sa et e e as et sre st e b ese s abaassassaeseneaseae et s aebesbsaseas ot seeseemsaan saenseenantssbaeebesnenean 35-4
ATTENUALOTZ ...cviiieteiieiis e eeste s e st etastesesee st etesaesssssseteeseaes et es s es e esessesasseses s eRaes s assamseseesebentensanbes st assens ot esseeentenssases e nenananesteseserees 35-4
ATTenUAOTIMODE .......ccci i iirieree it cerere et ie et essseestesreete st sese s saastssesesses e s aaatesbebetassesnenssreesessssseasetsssstentaseassetenne st seenttesentaneses 35-5
C FREQUENICY ...ttt sttt ves e st es s et s bee s e bbb saa 88 Sh bbb e840t h b eh b b et bk e bbb ebebem s et s ebeansebebasteba 35-5
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40 Trigger Subsystem
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Command Guidelines

Rules and guidelines for using Hewlett-Packard Interface Bus (HP-IB)
programming are contained in this chapter. Chapters 3 and onwards outline each
HP-1B command subsystem used with the HP 8922M/S.

Each subsystem chapter starts with a syntax diagram followed by a simple
explanation of each command within that subsystem.
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Command Guidelines
Command Names

Command Names

Generally all commands of greater than four characters have an alternate abbreviated form
using only the upper case letters and number (if used).

Upper or lower case characters may be used for all commands.

For example, to set the amplitude of RF Generator 1, you could use any of the following
commands:

RFGENERATOR: AMPLITUDEL -10DBM or
RFGenerator:AMPLitudel -10DBM
rfgenerator:amplitudel -10DBM or
rfg:ampll -10DBM or

RFG:AMPL1 -10DBM

Upper case
letters

Square
brackets

Vertical bar

Question
mark

Quoted string

Decimal
numeric data

Floating
numeric data

Character
data

Programming Format Conventions

Syntax commands and returned data descriptions use the following format conventions.

Indicate the shortened acceptable form of a command.
[ 1, indicate that enclosed command or command parameters are optional.

l, indicates that one-and-only-one item separated by the vertical bar can be used at any
given time. The vertical bar is read as “or.” For example, ‘A’ | ‘B’ indicates that either A or
B can be chosen, but not both.

?, indicates a query command. Most commands accept this command when it is entered
immediately after the command name. The returned information (<value>) varies in format
according to the type of the field.

Fields that accept quoted string parameters will return the active choice in quotes when
queried. For example if the RF generator Output was set to the RF IN/OUT parameter
(RFG:OUTP “RF IN/OUT”) and the queried (RFG:OUTP?), the return would be “RF IN/
ouT”.

Fields that accept decimal numeric data will return the current field value as an
exponentiated decimal number.

Fields that accept floating point numeric data will return the current field value as a floating
point number in the current

HP-IB units.

Fields that accept character data (unquoted strings) will return the queried information
without quotes.




Quotation
marks

Colons

A Semicolon
and a Colon

Semicolons

Commas

Angle
brackets

Command Guidelines
Programming Format Conventions

“» enclose command and string entries. Be sure to follow the correct syntax for using
quotations that are specific to your basic language.

:, are used to separate keywords and show hierarchical relationship.
"RFANalyzer:FREQuency 935 MHz”

:1, are used to separate two or more oot level command statements on the same line.
“RFAN:INP ’RF IN/OUT’;:RFAN:AMPL1 —20 dBm”.

-, can also be used to condense command words on one line if the commands are equal, or
of decreasing hierarchy under the keyword. (The following example is equivalent to the
previous command statement, but the root level keyword :RFAN is removed by using
semicolons.)

"RFAN:INP 'RF IN/OUT’;AMPL1 —20 dBm”
Are used to separate multiple parameter entries.

< >, enclose variable items that represent user choices (parameters) to be entered.
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Units of Measure

Units of Measure

Units for measure-

ments These are implemented such that a measurement query result will be
returned in the current HP-IB unit.

Units for settings These are implemented such that if a unit is not sent along with the
setting value, then a default HP-IB unit is used.

* For example, RFGenerator: AMPLitudel assumes dBm and
RFGenerator:FREQuency assumes Hz. If a unit is sent with the
setting, then this unit will be used. The HP-IB unit may be
changed using the units commands described later.

» Each measurement or setting description defines the allowable
units for that field. When units are sent with a command, they
should not be quoted.

The complete allowable set of HP-IB units that setting queries or
measurement queries may be returned in are:

DB (dB), DBM (dBm), DBUV (dB micro-volt),

DEG (degree), DIV (division),

HZ (Hz), OHM (ohm), PCT (percent), PPM (parts-per-million),
S (second), T (bit periods),

V (volt), W (watts)

The complete allowable set of units that can be sent with setting
commands or units that can be displayed on the front panel are:

DB (dB), DBM (dBm), DBMW (dB milli-watt), DBUV (dB micro-
volt),

HZ (Hz), KHZ (kHz), MHZ (MHz), GHZ (GHz),

T (bit periods), S (second), MS (milli-second), US (microsecond),
V (volt), MV (millivolt), UV (microvolt),

W (watts), MW (milliwatt),

PCT (percent), PPM (parts-per-million),

DEG (degree) DIV (division), OHM (ohm)




Command Guidelines
Measurement Subsystems

Measurement Subsystems

Measure Subsystem

Commands Measure commands are used to control measurements and get back
the value of the displayed measurement. To get a valid measurement,
the instrument must first be set up to access the desired measurement.

In most cases, this means that you must be on the screen (or set of
screens) associated with the measurement. For example, to retrieve
Output RF Spectrum measurement results, you must be on the Output
RF Spectrum *Main’ screen or 'Trace’ screen. (See the DISPlay
subsystem commands.) The Trigger commands are then used to cause
a measurement to occur. Once a measurement result is available it
may be queried.

Syntax Diagrams

Each HP-IB Subsystem chapter starts with a syntax diagram. This diagram uses a
graphical format to represent the hierarchical structure of a subsystem. The diagram also
indicates possible options and references to other command sets.

The following describes two graphical conventions used in the syntax diagrams.

Means a space must be used as part of the command line. For
example;

AFAN:AIN<space>’'GND’
@ Represents a colon in the command line.

AFAN:AIN ‘GND’
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Optional Commands

The following lists the optional command groups that are used with many of the HP-IB
Command Subsystems. The list describes the abbreviation used for each optional set and
its corresponding Appendix, that gives more details of the options available.

Optional
Reference o
Command Appendix Description
Abbreviation PP
[[INUM] Appendix A | Increment integer numeric fields
[[FNUM] Appendix B | Floating point numeric field

[:FNUM-MOD] | Appendix C | Floating point numeric field without INCR:MODE

[:MM] Appendix D | Measurement fields

[:MM-MOD] Appendix E | Measurement fields without units commands

[[AVG] Appendix F | Measurement fields that use averaging
[:MET] Appendix G | Measurement fields that use meters
[:MULTI-B] Appendix H | Measurement fields that use Multi Burst measure-
ments
Examples;

RFGenerator:AMPLitudel <real> | [:FNUM]

When this command appears in a program it can be written as follows;

REG:AMPLLI:UNITS? v vt i v nnnnnnnn or
RFG:AMPL1:INCRement UP .......... or
RFG:AMPL1: INCR:MODE:LINEar ...... or
REFGENERATOR: AMPLITUDEL -10DBM ...or

RFG:AMPL1: INCRement :DUNits -1DBM
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Command Descriptions

Each command in this guide is given a description, an example of its syntax and possible
options. These commands are shown as follows;

Command Name

Description This gives a brief description of what the command can be used for.
Some units that can be used with the command, are also listed.

Syntax This gives the syntax for the command. Each command is listed in
full, although the abbreviated version can also be used, as explained
in “Command Names”.

Options These are not strictly optional parts of the command. They also list
necessary parts of the command. Refer to “Programming Format
Conventions” for details on what is optional and what is necessary.




HP-IB Tutorial and Examples
Example C - Making Measurements

Select commands from section “HP-IB Commands Used in Exercises” to create the
following program flow:

3 Select single trigger mode for DSP measurements.
T Establish call as in exercise A.

O Perform TX peak power test on channels 1, 63, 124, levels 5 to 15 with code from
exercise B and C.

Display the DSP analyser phase and frequency error screen.
Set up a loop to count through three TX Levels: 5, 10 and 15.
Command the phone to the new TX Level.

Set up a loop to count through three ARFCN: 1, 63, 124,
Command the phone to the new ARFCN.

Trigger a DSP measurement.

Query the peak phase error and rms. phase error.

Query the frequency error and TX peak power.

Query the RF analyser expected input.

Qoo daogoooooaa

Compare measured and expected power, loop to trigger DSP measurement if they are
more than 1dB different. Loop a maximum of three times.

Print the ARFCN, TX Level, Peak and Rms. Phase Error and Frequency Error.
Repeat for the next ARFCN.
Repeat for the next TX Level.

Return to the Cell Control screen.

g o g uaQ

End call as in exercise A.

Tips:

Placing the TX Level changing loop outside the ARFCN changing loop has several
benefits. The process of changing ARFCN is faster, so the program will run more quickly.
The delay associated with the first ARFCN change will go in parallel with the time taken
for the mobile to respond to the SACCH and change TX Level. This increases the
probability of the mobile being settled on the new TX Level when the DSP measurement
is performed, reducing the number of times it will need to be repeated to get a TX peak
power value close to the expected value. Look at the ‘PERFORM DSP
MEASUREMENTS’ section of example program 1 for more help.
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HP-IB Tutorial and Examples

This Chapter introduces the user to automatic GSM mobile phone testing using the

HP 8922M and HP 89228 GSM Test Set. HP-I1B (IEEE 488.2) is used in conjunction with
BASIC programming exercises and example programs to illustrate the most effective
techniques for efficient and high speed phone tests.
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HP-IB Programming Exercises

Before Starting

Power-up the HP 8922M/S and carry out the following checks before beginning the
exercise:

D

a

)
a
)

On the rear panel, the OPT 001 REF OUT should be connected with a short BNC cable
to the REF IN connector.

Use the front panel knob to select the CONFIG screen. Check the Compatible field is
set to 8922M or 89228.

On the CONFIG screen, set the HP-IB address to 14 and check the HP-IB mode is set
to talk&lstn.

Connect the HP-IB cable from your computer to the HP 8922M/S.
Load a Test SIM (Subscriber ID Module) in the mobile.
Connect a GSM mobile to the HP 8922M/S front panel RF IN/OUT connector.

Carry out the following programming exercises, check your program works after each
exercise.
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Exercise A - Establishing a Link

Originate a Call

Begin the program by setting the HP-IB address variable Uut=714, then select commands
from section “HP-IB Commands Used in Exercises” to carry out the following actions:

T Preset the HP 8922M/S and set up the paging IMSI and external cable loss, zero the
power meter.

O Page the mobile.
(J Establish a program loop to wait for the mobile to answer the call.

(O End the loop when the mobile answers or when too much time has elapsed.

Tips:

The BASIC REPEAT UNTIL loop is useful in this application. The loop can be used to
keep checking the HP 8922M/S call status until the returned variable becomes equal to
“CONNECTED?” or a time-out counter is exceeded. Place a WAIT 1 statement inside the
loop so that the HP 8922M/S call status is checked once per second. For more help, look
at the ‘PAGE THE MOBILE AND ESTABLISH A CALL’ section of example program 1
in section “Example Programs”.

End the Call

Add additional lines to your program to end the call. Select the HP-IB commands from
“HP-IB Commands Used in Exercises” and use the same structure as for call set up. This
time, wait for the status to become equal to “INACTIVE”.

Tips:

For help, look at the “END THE CALL” section of example program 1 in section
‘“Example Programs”.
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Example B - Controlling the Mobile

Mobiles need to be tested on a variety of frequency channels (ARFCN) and transmitter
power levels (TX Level). The HP 8922M/S uses over-the-air signalling to command the
mobile to any ARFCN or TX Level. ARFCN changes can be made using channel
assignments, with the signalling taking place over the GSM Fast Associated Control
Channel (FACCH). TX Level changes are signalled using the GSM Slow Associated
Control Channel (SACCH). The choice of FACCH or SACCH has been made by the
GSM specifications.

Before extending your program to control the mobile, press the LOCAL key on the

HP 8922M/S and manually establish a call with the mobile. In the MOBILE PHONE
section of the Cell Control screen, use the knob to select TX Level. Using the arrow keys,
quickly change the TX Level from 15, to 14,t0 13,t0 12,10 10,t0 9, t0 8,t0 7,t0 6,t0 5
and back down to 15. Notice the mobile’s uplink SACCH reports of TX Level in the
CELL STATUS area of the screen. Notice also the Peak Power measurement in the centre
of the screen. Observe the sequence of events, first you command a new TX Level, about
1 second later, the mobile changes its output power, and shortly after, confirms the new
TX Level on the uplink SACCH, to be displayed on the HP 8922M/S.

The sequence for ARFCN changes is similar, Because channel assignments use the
FACCH, the process happens more quickly. There is still a perceptible delay from the
channel change being commanded, by changing the Channel value under MOBILE
PHONE, to the TRAFFIC Channel value being confirmed under CELL STATUS.

TX Level Changing

Extend your program, selecting HP-IB commands from section “HP-IB Commands Used
in Exercises”, to cycle the mobile’s TX Level from 5 to 15 with the following steps:

O Establish call as in exercise A.

O Set up a loop to count through the TX Levels.
0O Command the phone to the new TX Level.
a

Check the reported TX Level, loop until the reported value matches the programmed
value, or too much time has elapsed.

a

Repeat for the next TX Level.

()

End call as in Exercise A.
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Tips:

The BASIC FOR NEXT loop is ideal for controlling the TX Levels. For example, start
the loop with FOR Txlevel = 5 TO 15 and end with NEXT Txlevel. Use a REPEAT
UNTIL structure to check the reported TX Level. This time, use a delay of WAIT 0.4.
For more help, look at the ‘PERFORM FAST POWER MEASUREMENTS’ section of
example program 1 in section “Example Programs”.

ARFCN Changing

Once your program is working, add another FOR NEXT loop outside the Txlevel ioop to
change ARFCN from 1, to 63, to 124. The new program will cycle the mobile from TX
Level 5to 15 at ARFCN 1, then from 5 to 15 on ARFCN 63, then from 5 to 15 on ARFCN
124. Add a PRINT statement to display the ARFCN and TX Level.

The flow of the mobile control part of the program will be as follows:
(0 Establish call as in exercise A.

3 Set up a loop to count through three ARFCN.

(J Command the phone to the new ARFCN.
a

Check the reported ARFCN, loop until the reported value matches the programmed
value, or too much time has elapsed.

a

Set up a loop to count through the TX Levels.

Q

Command the phone to the new TX Level.

u

Check the reported TX Level, loop until the reported value matches the programmed
value, or too much time has elapsed.

3 Print the ARFCN and TX Level.
3 Repeat for the next TX Level.

O Repeat for the next ARFCN.
a

End call as in Exercise A.

Tips:

Use a REPEAT UNTIL loop as before to check for confirmation of the mobile’s channel
change, this time use a WAIT 0.1 inside the loop. It may be helpful to use an array to hold
the ARFCN. For example Arfcnar(1)=1, Arfcnar(2)=63, Arfcnar(3)=124, then FOR X=1
TO 3 and Arfcn=Arfcnar(X). For more help, look at the ‘PERFORM FAST POWER
MEASUREMENTS'’ section of example program 1 in section “Example Programs”.
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Example C - Making Measurements

In this section we first add a TX Power measurement, then modulation accuracy and
receiver sensitivity tests.

TX Power Measurement

TX peak power is measured using the Fast TX Carrier Power measurement. This
measurement can take place in parallel with GSM signalling operations such as ARFCN
or TX Level changes. TX peak power is normally displayed on the Cell Control screen.
The HP 8922M/S RF Analyser automatically adjusts its input attenuation and gain to
match the power expected from the mobile. The Expected Input power is displayed at the
bottom of the Cell Control screen. This expected power provides a convenient
comparison with the measured power. For a perfect mobile, the expected and measured
values are the same. Select HP-IB commands from section “HP-IB Commands Used in
Exercises” to query the measured and expected power and insert them immediately before
the PRINT statement in your program. Modify the PRINT statement to display ARFCN,
TX Level, Expected Power and Measured Power, The program flow should be as follows:

O Establish call as in exercise A.

O Set up a loop to count through three ARFCN.
O Command the phone to the new ARFCN.
0

Check the reported ARFCN, loop until the reported value matches the programmed
value, or too much time has elapsed.

u

Set up a loop to count through the TX Levels.

Q

Command the phone to the new TX Level.

O Check the reported TX Level, loop until the reported value matches the programmed
value, or too much time has elapsed.

Query the Fast TX Carrier Power (TX Peak Power).

Query the RF Analyser Expected Input.

Print the ARFCN, TX Level, Expected Power, Measured TX Peak Power.
Repeat for the next TX Level.

Repeat for the next ARFCN.

Q u uaoaoa

End call as in Exercise A.




HP-IB Tutorial and Examples
Example C - Making Measurements

Tips:

For help, look at the “PERFORM FAST POWER MEASUREMENT” section of example
program 1.

DSP Measurements

Modulation accuracy for GSM is determined by measuring the phase and frequency error.
The HP 8922M/S uses its DSP analyser for making this measurement. When triggered,
the DSP analyser samples a single GSM TDMA burst and performs several measurements
in parallel namely: peak phase error, rms. phase error, frequency error, power versus time,
data bit display, burst timing and TX peak power. The DSP analyser shares measurement
hardware with the HP 8922M/S real-time demodulator. The hardware can be switched
from one mode to another, either making measurements or demodulating. The
demodulator is used to decode the traffic channel and control channel data being
transmitted by the mobile on the up-link. This control information includes the FACCH
and SACCH used for changing ARFCN and TX Level. For this reason, different
techniques are used for ARFCN and TX Level changing while performing DSP
measurements.

TX Level changes are signalled on the down-link SACCH. When the level change is
complete, the mobile signals the new TX Level on the up-link SACCH. The HP 8922M/S
does not need to decode this message for the level change to operate correctly. For TX
Level changes, the DSP analyser can remain configured for measurements and does not
need to re-configured for demodulation. However, the up-link SACCH reports, used in
our program to confirm the TX Level change, are not being demodulated and so are not
available to read.

ARFCN changes are signalled using the FACCH. In order for the channel assignment to
work correctly, a two-way exchange of messages has to take place between the mobile and
the HP 8922M/S. This requires the DSP analyser to be configured for demodulation.
When an ARFCN change is requested during a DSP measurement, the DSP analyser is
automatically re-configured for demodulation, the channel assignment is performed, once
complete, the DSP analyser is configured for measurements once more.

Single trigger mode is most suitable for DSP measurements over HP-IB. ARFCN
changes can be accomplished simply by programming the new ARFCN and triggering the
DSP measurement. The measurement will begin only once the channel change has been
completed. TX Level changes are accomplished by programming the new TX Level then
triggering the DSP measurement. Since the DSP measurement takes 200 to 300
milliseconds to be initialised and sample a TDMA burst, there is a reasonable probability
that in many cases the mobile will have changed level in time for the first measurement.
Checking the measured TX power is close to the expected power provides confirmation
that the TX Level change has been performed. If the measured power is different from the
expected power, the DSP measurement can be performed up to two additional times. The
time taken for three DSP measurements exceeds the time allowed for a mobile to make a
TX Level change.
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Select commands from section “HP-IB Commands Used in Exercises” to create the
following program flow:

3 Select single trigger mode for DSP measurements.
T Establish call as in exercise A.

O Perform TX peak power test on channels 1, 63, 124, levels 5 to 15 with code from
exercise B and C.

Display the DSP analyser phase and frequency error screen.
Set up a loop to count through three TX Levels: 5, 10 and 15.
Command the phone to the new TX Level.

Set up a loop to count through three ARFCN: 1, 63, 124,
Command the phone to the new ARFCN.

Trigger a DSP measurement.

Query the peak phase error and rms. phase error.

Query the frequency error and TX peak power.

Query the RF analyser expected input.

Qoo daogoooooaa

Compare measured and expected power, loop to trigger DSP measurement if they are
more than 1dB different. Loop a maximum of three times.

Print the ARFCN, TX Level, Peak and Rms. Phase Error and Frequency Error.
Repeat for the next ARFCN.
Repeat for the next TX Level.

Return to the Cell Control screen.

g o g uaQ

End call as in exercise A.

Tips:

Placing the TX Level changing loop outside the ARFCN changing loop has several
benefits. The process of changing ARFCN is faster, so the program will run more quickly.
The delay associated with the first ARFCN change will go in parallel with the time taken
for the mobile to respond to the SACCH and change TX Level. This increases the
probability of the mobile being settled on the new TX Level when the DSP measurement
is performed, reducing the number of times it will need to be repeated to get a TX peak
power value close to the expected value. Look at the ‘PERFORM DSP
MEASUREMENTS’ section of example program 1 for more help.
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Receiver Sensitivity Test

Bit Error Ratio (BER) is the primary measure of GSM receiver sensitivity. For a hand-
held mobile, the residual type II BER should be less than 2.4% at -102dBm. For most
mobile testing, the downlink power will be maintained at a relatively high level of around
-80dBm. This level is dropped to -102dBm to perform the BER test, then increased again
to -80dBm once the test is complete. When the mobile’s receiver input level drops from
-80 to -102dBm, its receiver AGC compensates by increasing gain. The AGC time
constant varies from mobile to mobile. It can take several seconds for the receiver to
adjust to the new power level and be ready for BER testing. If the level change is large
and followed by a channel assignment, the mobile will often drop the call because its
receiver is not able to decode the FACCH while adjusting to the reduced input power.

Select HP-IB commands from "HP-IB Commands Used in Exercises” to extend your
program as follows:

3 Select single trigger mode for DSP measurements

(3 Select single trigger mode for BER measurements

(J Establish call as in exercise A

O Perform TX peak power test on channels 1, 63, 124, levels 5 to 15 with code from
exercise B and C

O Perform DSP measurements with code from exercise C

(3 Display the bit error test screen

O Reduce the RF Generator power to -102dBm

0 Wait 2 seconds for the mobile’s AGC to settle

(3 Set up a loop to count through three ARFCN: 1, 63, 124

O Command the phone to the new ARFCN

O Trigger a BER measurement

3 Query the BER

0 Repeat for the next ARFCN

O Increase the RF Generator power to -80dBm

(3 Return to the Cell Control screen

J End call as in exercise A
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Tips:

Experiment with shorter AGC settling times, notice the reported BER increase. Try
increasing the RF Generator power to -40dBm at the start of the program and removing
the wait statement. Does the phone drop the call? The required delay depends on the
mobile and the size of the level change. Look at the mobile’s SACCH reports of RXQual
and RXILev. Consider modifying your program to use these reports to decide when the
mobile’s AGC has settled. Look at the “PERFORM BIT ERROR MEASUREMENTS”
section of example program 1 for more help.
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Example D - Adding Robustness

There are several additions which can be made to your program to increase its robustness:
(3 Check input power falls within +/-3dB specified analyser range

O Check DSP measurement status

O Check for HP 8922M/S error logs

(3 Provide a time-out for any measurements which do not complete

These checks add little value to a program designed to test phones which are known to
meet specification. In many cases the mobile being tested will be out of specification, the
phone may fail to produce a burst at the correct power and frequency for the DSP analyser.
If the measurement has been triggered, and no input signal is provided, an HP-IB time-out
offers a convenient method for dissarming the DSP trigger and continuing the program. If
the mobile’s TX power falls outside +/-3dB of the expected value, measurement results
may not be valid. If the DSP analyser has not been able to find a good signal, or
synchronise to the burst midamble, the status message will warn of the problem. Dropped
calls and other problems are logged by the HP 8922M/S in an error message stack. The
messages can be queried to provide an indication of where problems have occurred during
test execution.

Read through example program 1 and look at the way the HP-IB commands in "HP-IB
Commands Used in Exercises” have been used to add robustness. Look for the “ERROR
AND TIMEOUT HANDLING” part of the program and the sections making DSP
measurements.
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Example E - Faster Testing

Load and run example program 1, then program 2, then program 3, or look at the test
times tabulated in section 4 for the HP 8922M. The three programs are configured to
perform an identical list of tests, yet their test times are different. This is achieved using
various techniques.

Example program 1 does use some techniques to improve speed:

a
)
a

o
a
0
a

The complete set of DSP measurements are performed in parallel.
TX peak power measurements are made in parallel with DSP measurements.

Additional TX peak power measurements are made using the Fast TX Carrier Power
measurement. Points covered during the DSP test are not repeated.

Loops are chosen to minimise the number of mobile TX level changes.
No fixed delays are used.
RXQual, RXLev and TX Timing error are checked in parallel with bit error ratio.

Results are printed after testing is complete.

Example program 2 adds some additional time saving techniques:

a
a

A hopped call is used for TX measurements to reduce channel changing time.

Measured power is used to determine when the mobile TX Level has settled rather than
waiting for uplink SACCH report.
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Example program 3 uses the HP 8922M/S Aux RF Out port to simulate a mobile
operating in a test mode. Mobiles controlled in test modes react much faster to channel
and TX Level change commands.

3O Delays associated with the GSM SACCH and FACCH are removed.
O Measurements are made with no signalling overhead time.

The time savings made in programs 2 and 3 have been almost completely during the TX
part of the test. Improving the RX bit error ratio test time would speed-up each of the
programs. As TX test times reduce, RX tests appear to take up a larger percentage of the
overall test time. Techniques for improving RX measurement times include:

(3 Take RXQual as a first indication of receiver performance. Perform bit error test only
if RX Qual is poor.

O Reduce the number of bits being tested and reduce the signal level from -102dBm to a
lower level. This will increase the number of bit errors in the reduced measurement
period to maintain a statistically valid test.

T Look for zero bit errors at -102dBm over a reduced number of bits. Use a longer
measurement only if bit errors are detected.
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HP-IB Commands Used in Exercises

Commands used in exercise A:
Preset the instrument
QUTPUT Uut;”*RST”
Set the paging IMSI
OUTPUT Uut; "MSINFO:PAGING:IMSI ‘001012345678901 '~
Enter an external cable loss offset of 1dB
OUTPUT Uut; “CONF:OFL:RFIN “;-1
Set external loss offset mode on
OUTPUT Uut; “CONF:0OFL:MODE ‘ON’”

Zero the power meter
OUTPUT Uut; "CW:PMZERO"

Page the mobile
OUTPUT Uut;”CELL:CALL:ORIGINATE"

Query the call status

OQUTPUT Uut;”CELL:CALL:STATUS:STATE?”"
ENTER Uut;Statuss$

End the call
OUTPUT Uut; "CELL:CALL:END”

Commands used in exercise B:
Program the mobile TX Level

OUTPUT Uut;”CELL:MS:TLEV”; Txlevel
Query the mobile’s reported TX Lev

QUTPUT Uut; “MEAS:CELL:SACCH: TLEV?”
ENTER Uut;Sacchtxlev

Prgram the mobile’s Traffic Channel ARFCN
OUTPUT Uut;“CELL:CALL:TCH:ARFCN “;Arfcn
Query the reported ARFCN

OUTPUT Uut; "CELL:CALL:STAT:TCH:ARFCN?”
ENTER Uut;Faccharfcn
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Commands used in exercise C:
Query Fast TX Carrier Power (TX Peak Power)

OQUTPUT Uut; “MEAS:FTCP:POW?”
ENTER Uut; Txpkpwr

Query RF Analyzer Expected Input Amplitude

QUTPUT Uut; “RFAN:AMPL17?~
ENTER Uut ; EXppwr

Set the DSP Analyzer to single trigger mode
OUTPUT Uut; “TRIC:MODE ‘SINGLE'”

Display the DSP Analyzer (default sub-screen is phase and frequency error)
OUTPUT Uut;”DISP DSP”

Trigger a DSP measurement
OUTPUT Uut; "TRIG:AST ‘ARM'”

Querry the rms phase error

OUTPUT Uut; “MEASURE:DSPANALYZER:PHASE: ERROR:RMS?”
ENTER Uut;Rmsphase

Query peak phase error

OUTPUT Uut; "MEASURE:DSPANALYZER:PHASE: ERROR: PEAK?”
ENTER Uut;Pkphase

Query frequency error

QUTPUT Uut; “MEASURE:DSPANALYZER : PHASE : ERROR : FREQUENCY?”
ENTER Uut;Fregerr

Query TX peak power

OQUTPUT Uut; “MEASURE:DSPANALYZER:PTCP?”
ENTER Uut; Txpkpwer

Display the Cell Control screen
OUTPUT Uut;”DISP CELL1”
Set single trigger mode for bit error measurements
QUTPUT Uut;”TRIG:BET ‘SINCLE'”
Display the bit error test screen
QUTPUT Uut;“DISP:SCR BERL”
Program the RF Generator power
OUTPUT Uut; "RFG:AMPL1 *;Berpower
Trigger a bit error measurement

OUTPUT Uut; "TRIG:BET:MODE ‘RUN’”
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Query the completed bit error test result

OUTPUT Uut; "MEAS:BET:BERR:RATIQ1?”
INTER Uutz;Rerppm

Reset the SACCH reports
OUTPUT Uut; “MEAS:CELL:SACCH:RESET”
Query the RXQual report (-1 returned if no report yet)

OUTPUT Uut; “MEAS:CELL:SACCH: PARTIAL:RQU?”
ENTER Uut;Rxqual

Commands used in exercise D:

OUTPUT Uut; “MEASURE:DSPANALYZER : SSTATUS?”
ENTER Uut;Sstatus$

Check for logged HP 8922M/S system errors

OUTPUT Uut; "SYSTEM:ERROR?”
ENTER Uut; Systemerrs

Example Programs

Speed Comparison

Using the HP 8922M GSM MS Test Set

Program 1 Program 2 Program 3

Time for testing 85.5 sec. 42.7 sec. 64.6 sec.?

Time for call clear down 1.1 sec. 1.1 sec. 1.1 sec.

a.Some time overhead was incurred because the HP 8922M was being used
to emulate a mobile in test mode. Reduced test times would be possible if
the instrument was only performing measurements.
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Test List
Tx Tests
ARFCN Tx Levels
Tx Power 1,65, 124 5,6,7,8,9,10,11, 12, 13,
14,15
Peak and rms phase error 1, 65, 124 5,10, 15
Frequency error 1,65, 124 5,10, 15
Power versus time 1,65, 124 5,10, 15
Rx Tests
ARFCN Downlink Power
Residual Type Il BER 10,000 | 1, 65,124 -102 dBm
bits?
Rx Qual Rx Lev 1,65, 124 -102 dBm
MS Timing 1,065,124 -102 dBm

a.Up to four BER measurements can be performed in parallel with no added test

time.
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Sample Output

Answer call when mobile rings
Results from Fast Power Measurement

ARFCN TXLEV POWER dBm
i 6 31.87
1 7 29.95
1 8 27.77
1 9 25.81
1 11 20.21
1 12 18.21
1 13 16.24
1 14 14.3
65 6 31.51
65 7 28.63
65 8 27.54
65 9 25.59
65 11 20.01
65 12 20.04
65 13 18.05
65 14 16.01
124 6 31.1
124 7 28.32
124 8 27.33
124 9 25.37
124 11 21.5
124 12 19.85
124 13 17.85
124 14 15.77

Results from Power,

Power vs Time & Modulation Measurements

ARFCN TXLEV POWER dBm Pk & RMS PHASE FREQ ERROR
1 5 33.69 10.89 4.554 1.8
1 10 23.76 10.14 4.362 36
1 15 14.27 11.84 4.636 .6
65 5 33.35 11.39 4.29 -2.4
65 10 23.57 11.3 4.444 18.3
65 15 14.12 14.22 4.741 -2.3
124 5 32.89 14.68 4,636 30.9
124 10 23.36 14.41 4.911 ~18.1
124 i5 13.81 11.85 4.905 -20

Results from BER Test

ARFCN Downlink dBm BER1% RxQual RxLev TIMERR
1 -102 .03945 0 8 0
65 -102 .2251 0 8 0
124 -102 L1157 0 9 .25

Time for phone to camp and answer page: 11.21 Seconds.

Time for testing

46.52 Seconds.

Time for call cliear down : 2.05 Seconds.

No Errors

Would you like to test again? (y or n)

MASK

“Passed”
"Passed”
“Passed”
“Passed”
“Passed”
“Passed”
“Passed”
“Passed”
“Passed”
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Program 1

10 IRE-STORE “PROGL”

20 IRE-SAVZ “PROGL:,1404~"

30 !

40 !

50 !Example program 1

60 !

70 tintroductory HP-IB technigues for measuring a GSM900 mobile using the HP 83228
and M

80 1GSM MS Test Sets. The program measures Tx power, power vs time, phase and fre-
quency

ac lerror, bit error ratio, timing error, Rx Lev and Rx Qual

100 {

110 i (c) HEWLETT-PACKARD 1996

120 !

130 'Rev 1.0

140 !T R HP QMD 7.9.94

150 18lightly modified by C B 24.1.96 - Changed F/H to M/S throughout

160

U S e - T T
170 !

180 DIM Berpwr (5) IDownlink power levels in dBm for bit error test
190 DIM Berarfcn(125) IARFCN to perform bit error test on

200 DIM Dsppwr (15) iMobile Tx power levels for DSP test

210 DIM Dsparfcn(l124) IARFCN to perform DSP test on

220 DIM Fparfcn(l24) IARFCN to perform fast power test on

230 DIM Fppwr (15) IMobile Tx power levels for fast power test

240 DIM Message$ (30) [100] Output strings

250 DIM Errors$(50) [100] |Brror message strings

260 DIM ErrS[100]} IInternally used temporary error string

270 DIM Rmspher (50,50) IMeasurement results from rms phase error, dimen-
sions (ARFCN, TXLEVEL)

280 DIM Pkpher (50,50) IMeasurement results from peak phase error

290 DIM Frer(50,50) IMeasurement results from freqg error

300 DIM Slpwr (50,50) IMeasurement results from DSP analyzer power measure-
ment

310 DIM Txtim(50,50) IPx timing error measurement results

320 DIM Fpwrmeas (50,50) Measurement results from fast power

330 DIM Berl (50,50) IRBit error test measurement results, dimen-

sions (ARFCN, Downlink Power)

340 DIM Clock(5) Test Times

350 DIM Mask$ (50,50) [10] I Power versus time limit mask specification

360 DIM Rxgual(50,50) IRxQual measurement results, dimensions(ARFCN,Down-
link Power)

370 DIM Rxlev(50,50) IRxLev measurement results

380 DIM Null(50,50) |Empty array

390 DIM Nullst$(50,50) [50] |Empty string array

400 !

410 lz=z=====z=====-==-===z==S=-SSSSTTSSSS=SXZSS==ZSSSSTESSSSSSSS

420 !

430 IGENERAL MEASUREMENT SET UP SPECIFIED

440 !

450 Uut=714 IHPIB address of HP 8322M/S

460 Extloss=-1 (Loss of cable linking 8922 to mobile (loss=-xdB)
470 Bchpwr=-80 IBCCH power level in dBm

480 Imsi$="/001012345678%01" " 'Paging IMSI of mobile’s test SIM

490 Timeouttime=20 |The HP-IB timeout in seconds

500 Leveltol=1 iievel threshold to indicate Tx Lev settling for DSP
measurement

510 !

520 !====z=z===z=================z===-S-SS===S=--S-SSSSSSSES=SSESSSSSSSSSSSESSSSSSSSSS=SsS=sS=S
530 !

540 IMEASUREMENT POINTS ARE DEFINED IN THIS SECTION
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550 !

560 IBit error ratio test

570 !

580 Numberpwr=1 !The number of downlink power levels for bit error
test

590 Berpwy (1)=-102 !The power level in dBm of the first downlink power.
Ztc....

600 Bitsl1=10000 !The number of bits to test at each ARFCN/Power com-
bination

610 NumberarZcn=3 !The number of ARFCN for bit error test

620 Berarfcn(l)=1 {The value of the first ARFCN. Etc....

630 Berarfcn(2)=65

640 Berarfcn(3)=124

650 !

660 IDSP measurememnts

€70 !

680 Numdsppwr=3 IThe number of mobile TX Levels for DSP test
690 Dsppwr (1)=5 !The value of the first TX Level. Etc...

700 Dsppwr (2)=10

710 Dsppwr (3) =15

720 Numdsparfcn=3 !The number of ARFCN for DSP test

730 Dsparfcn(l)=1 iThe value of the first ARFCN. Etc....

740 Dsparfcn(2) =65

750 Dsparfcn(3)=124

760 [

770 {Fast Power measurements

780 !

780 Numfppwr=8 {The number of mobile TX Levels for fast power test
800 Fppwr (1) =6 !The value of the first TX Level. Etc....

810 Fppwr {2) =7

820 Fppwr (3) =8

830 Fppwr (4)=9

840 Fppwr (5)=11

850 Fppwr (6) =12

860 Fppwr {7)=13

870 Fppwr (8) =14

880 Numfparfen=3 !The number of ARFCN for fast power test

890 Fparfcn(l)=1 !The value of the first ARFCN. Etc...

900 Fparfcn(2)=65

810 Fparfen(3)=124

920 !

930 !::::===:==:=:::::===:::::=:=:::::==:=::=:::::::::=:=:::=::::=::::Z::::Z::::
940 !

950 !PRINT MESSAGES ARE DEFINED BELOW

960 !

970 MessageS (1) ="Answer call when mobile rings”

980 Message$ (2)="Would yvou like to test again? (y or n)”

990 Message$S (3)="Results from Fast Power Measurement”

1000 Message$S (4)="ARFCN TXLEV POWER dBm”

1010 Message$(5)="Results from Power, Power vs Time & Modulation Measurements”
1020 Message$ (6)="ARFCN TXLEV POWER dBm Pk & RMS PHASE FREQ ERROR MASK“
1030 Message$(7)="Results from BER Test”

1040 MessageS(8)="ARFCN Downlink dBm BER1% RxQual RxLev TIMERR”
1050 MessageS(9)=" Seconds.”

1060 Message$(10)="Time for phone to camp and answer page: *

1070 MessageS$S(1l1l)="Time for testing I

1080 MessageS$S(12)="Time for call clear down H

1090 !

1100 EmptystS="@~"

1110 Empty=-999

1120 NullstS(l,1)=EmptystsS

1130 Null(1l,1)=Empty

1140 !

1
!ERROR AND TIMEQOUT HANDLING
i
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1190 Busport=INT (Uuc/100} 1Get code from Uut
address

120C CLEAR Busport IClear bus from any aborted previous
commands

1210 TimeinitS="yes” iSet a flag so timeout code is not
executed first pass

1220 ON TIMEOUT Busport,Timeouttime GOTO Timeflag tEstablish goto flag
for HPIB timeouts

1230 Timeflag:IF TimeinitS<>”ves” THEN iafter a eout, executlon comes
here

1240 OFF TIMEQOUT Busport

1250 CLEAR Busport IClear any half done commands
1260 QUTPUT Uut; “TRIG:AST ‘disarm’” IDissarm the DSP trigger

1270 CALL Sub_syserror (Uut,ErrorsS(*) ,Errcount) IGather any error message from the
HP 8922M/S

1280 PRINT “Measurement Timed Out. Ending Test”

1290 IF Errcount=0 THEN

1300 Errcount=1

1310 ErrorS(l)="No errors recorded”

1320 END IF

1330 FOR X=1 TO Errcount IPrint error messages

1340 PRINT Errors$ (X)

1350 NEXT X

1360 STOP |Execution stops here after critical
errors

1370 ELSE

1380 Timeinit$="no” IReset flag so next time, it must

be a real timeout
1390 END IF
1400 Errcount=0

1410 CALL Sub_syserror (Uut,Errors (*),Errcount) !Clear any old errors from
HP 8922M/S before the

1420 Errcount=0 ltest begins

1430 !

14

1450 !
1460 |PRESET THE HP 8922M/8 AND SET IT TO THE CORRECT COMPATIBILITY MODE (executed

once only)

1470 !

1480 !

1490 OUTPUT Uut; “*RST” !|Preset the HP B922M/S

1500 OUTPUT Uut; "CONF:COMP?” ICheck compatability mode and set
to F or H

1510 ENTER Uut;Product$
1520 IF Product$<>”7"89228”7”" AND ProductS<>”"7"8922M""" THEN

1530 IF Product$="778922E”*” THEN QUTPUT Uut;”CONF:COMP ‘8922S"”
1540 IF Product$S="*#8922G""* THEN QUTPUT Uut;”CONF:COMP /8922M’”
1550 QUTPUT Uut;”*RST” 'A preset is needed after compat-

ability change
1560 END IF

1570 CALL Sub_syserror (Uut,Lrrors(*),Errcount) iCheck for any errors logged by
HP 8922M/S

1580 !

1590

1600 !

1610 ISET THE HP 8922M/S INITIAL CONDITIONS (executed once only)

1620 !

1630 !

1640 OUTPUT Uut; “MSINFO:PAGING:IMSI “&ImsisS ISet the paging IMSI

1650 OUTPUT Uut; "CONF:0FL:RFIN “;Extloss ISet the external cable loss
1660 OUTPUT Uut; "CELL:CALL:TCH:ARFCN “;Dsparicni(l) iSet the ARFCN to the first
expected test point

1670 OQUTPUT Uut; “CELL:MS:TLEV *;Dsppwr (1) I1Set the mobile Tx Lavel to the
first test point

1680 OUTPUT Uut; “CONF:0OFL:MODE ‘ON‘” tTurn external offset mode ON to
use cable loss

1630 OUTPUT Uut; "CW:PMZERO” IZero the power meter
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1700 OUTPUT Uut; "RFC:AMPLI *;Bchpwr iSet the downliink power for normal
signalling

1710 OUTPUT Uut; “TRIG:MODE ‘SINGLE’” !Set the DSP meas trigger to single
trig mode

1720 OQUTPUT Uut; “TRIG:BET ‘SINGLE’” !Set bit error meas trigger to sin-
gle trig mode

1730 OUTPUT Uut;”BET:BITSL *;RBRits? !Set the number of bits to be mea-
sured for bit error

1740 OUTPUT Uut;“”DISP:8CR DSP” !Display the D8P amplitude main

screen to enter limits

1756 OUTPUT Uut; "DISP:SCR:DSP:VIEW 'AMPIL MAIN'” for power versus time mask
1760 DATA -40,-28,-18,-10,0,180,360,542.769,547.769,552.769,560.769,570.769 |Mask
corner times in us

1776 DATA -36,-30,-6,4,1,1,1,1,%,-6,-30,-36 Upper

limits in 4B

1780 DATA -60,-60,-60,-60,-1,-1,-1,-1,-60,~60,-60,-60
its in @B

1790 FOR X=1 TO 12

1800 READ Masktim

from DATA statement

1810 Masktim=Masktim/1.E+6

1820 NumS=VALS (X)

string for HPIB

1830 OUTPUT Uut; “DSP:AMPL:"&"time”&Num$&” *;Masktim
1840 NEXT X

1850 FOR X=1 TO 12

1860 READ Maskup

limits

1870 Num$=VALS (X)

1880 OUTPUT Uut; "MEAS:DSP:AMPL: “&"AMPL " &NumS&” : HLIM
1890 OUTPUT Uut; "MEAS:DSP:AMPL: "&”AMPL”&NumS&” : HLIM:
1800 NEXT X

1910 FOR X=1 TO 12

1920 READ Masklo

limits

1930 Num$=VALS (X)

1940 OUTPUT Uut; "MEAS:DSP:AMPL: "&”AMPL”&NuUmS$&” : LLIM
1950 OUTPUT Uut;MEAS:DSP:AMPL: "&”AMPL”&NumS&” : LLIM
1860 NEXT X

Lower lim-
!Reas corner times
!Convert seconds
[Convert index to
!Output marker times

!Read and output upper

“:Maskup
STATE ON”

|Read and output lower

1 “;Masklo
:STATE ON”

2000

2010 !

2020 !

2030 RunS="yes”

2040 REPEAT

2050 Clock (1) =TIMEDATE

clock for call set up

2060 !

2070

2080

2090

2100 !

2110 !

2120 QUTPUT Uut;”DISP:SCR CELL1”
control screen

2130 PRINT MessageS (1)

message

21490 QUTPUT Uut; "CELL:CALL:ORIGINATE”
S org call

2150 Time=0 {Set
Lo answer

2160 Maxtime=100

2170 REPEAT

2180 Time=Time+1

2180 WAIT 1

!ESTABLISH A LOOP TQ BE EXECUTED EACH TIME A MOBILE IS TESTED

!Flag for REPEAT loop

!Start a test time

!Digplay the cell

IQutput answer call
!Page mobile HP 8922M/

counter for mobile
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2200 QUTPUT Uuct; ”"CELL:CALL:STATUS:STATE?" ICheck the call status
for connected
221¢C ENTER Uut;Statuss
2220 UNTIL StatusS=**“CONNECTED””” OR Time>Maxtime
2230 IF Time>Maxtime THEN
2240 Errcount=Errcount+1
2250 Error$ (Errcount)="Call could not be established”
2260 GOTO Timeflag 1% waiz zoo long,
goto timeout code
2270 END IF
2280 CALL Sub_syserror (Uut, Erroxrs (*),Errcount) ICheck for any errors
logged
2290 !
2300

2320 Clock (1) =TIMEDATE-Clock ( [End call set up timer
2330 Clock(2)=TIMEDATE |Start measurement timer

2360 !

2370 | PERFORM DSP MEASUREMENTS

2380 !

2390 QUTPUT Uut; "DISP DSP” fReturn to the DSP
amplitude main screen

2400 FOR Txcount=1 TO Numdsppwr Outer loop for Tx
levels

2410 Txlev=Dsppwr (Txcount) 1Get Tx level from array
2420 OUTPUT Uut; "CELL:MS:TLEV”;Txlev iProgram mobile’s Tx
level

2430 FOR Arcount=1 TO Numdsparfcn {Inner loop for ARFCN
2440 Arfcn=Dsparfcn (Arcount) IGet ARFCN from array
2450 OUTPUT Uut; “CELL:CALL:TCH:ARFCN “;Arfcn | Program link ARFCN
2460 Count=0 IEstablish counter
for repeat measurements

2470 REPEAT !May need to repeat
if mobile not settled

2480 QUTPUT Uut;"TRIG:AST ‘ARM'” !Arm the DSP measure-
ment

2490 QUTPUT Uut; “MEASURE : DSPANALYZER : PHASE : ERROR : RMS5?” IRead all the DSP
results: rms phase error

2500 ENTER Uut;Rmspher (Arcount, Txcount)

2510 INote: program will stick here, waiting for input if mobile fails to provide a
valid signal to trigger

2520 I the HP 8922M/S. The program will timeout. The timeout code dissarms the
HP 8922M/S trigger.

2530 OUTPUT Uut; “MEASURE : DSPANALYZER: PHASE: ERROR: PEAK?”

! peak phase error

2540 ENTER Uut;Pkpher (Arcount, Txcount)

2550 QUTPUT Uut; “MEASURE:DSPANALYZER: PHASE: ERROR:FRE-

QUENCY?” ! frequency error

2560 ENTER Uut;Frer (Arcount, Txcount)

2570 QUTPUT Uut; "MEASURE:DSPANALYZER:MSUM? "

! power versus time mask

2580 ENTER Uut;MaskS$ (Arcount, Txcount

2590 OUTPUT Uut; "MEASURE : DSPANALYZER: PTCP?"

! TX power

2600 ENTER Uut;Sipwr (Arcount, Txcount)

2610 QUTPUT Uut; “RFAN:AMPL1?" IRead expected power
level to compare with

2620 ENTER Uut;Anlevel Imeasured and +/-3dB
allowed range

2630 OUTPUT Uut; “MEASURE: DSPANALYZER: SSTATUS?” ICheck for any DSP
measurement errors

2640 ENTER Uut;Sstatuss
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2650 Threedb=ABS (Anlevel-Slpwr (Arcoun:z, Txcount)) [Calculace Gifference
between measured and expected

2660

2670 UNTIL Count=3 OR Threedb<Levaltol 'Re-do DSP once if
phone fails, the mobile

2680 IF SstatusS$<>"""No Error””” OR Threedb>3 THEN fmay still be settling
after Tx Level change

2690 BErrS="DSP Measuremert Problem # ICreate an error mes-
sage string

2700 IF SstatusS<>"""No Error”“* THEN Err$=SrrS&Sstatuss

2710 17 Threedb>3 THEN ErrS=ErrS&” 3dB input range exceeded”

2720 Errcounc=Errcount+1

2730 Errors (Errcount)=ErrS

2740 END IF

2750 NEXT Arcount

2760 NEXT Txcount

2770 CALL Sub_syserror (Uut,Errors{(*),Errcount) ICheck for logged
errors after DSP

2780 !

2790
l=============s===--=-===z=z====z=z-=-=s====--==c=-s--=-=c=sz-s=s-—z=-—=s--oszsz-----osooomzo
2800 !

2810 ! PERFORM FAST POWER MEASUREMENTS

2820 !

2830 OUTPUT Uut; "DISP:SCR CELL1” IDisplay cell control
screen

2840 FOR Txcount=1 TO Numfppwr Outer loop for mobile
Tx levels

2850 Txlev=Fppwr (Txcount) IGet Tx level from array
2860 QUTPUT Uut; “CELL:MS:TLEV”; Txlev !Program mobile’s Tx
level

2870 Time=0 I|Establish a loop to

wait for phone to

2880 Maxtime=10

SACCH that it has

2890 REPEAT

level

2900 OUTPUT Uut; “MEAS:CELL:SACCH: TLEV?”
report of Tx Level

2910 ENTER Uut;Sacchtxlev

2920 WAIT .4

banswidth so reports

2330 Time=Time+1

2940 UNTIL Sacchtxlev=Txlev OR Time=Maxtime

reaching programmed Tx level

2950 IF Time=Maxtime THEN
23860 Errcount=Errcount+1
2970 Error$ (Errcount)="Mobile failed to change

doesn’t reach programmed level

2980 END IF

23990 FOR Arcount=1 TO Numfparfcn

surement ARFCN

3000 Arfcn=Fparfcn (Arcount)

3010 OUTPUT Uut; “CELL:CALL:TCH:ARFCN “;Arfcn
assignement to new ARFCN

3020 Time=0

wait for channel

3030 Maxtime=10

3040 REPEAT

3050 QUTPUT Uut; "CELL:CALL:STAT:TCH: ARFCN?”

for HP 8922M/S to see if

3060 ENTER Uut;Reparfcn
new channel
3070 WAIT .1

changes use FACCH which
3080 Time=Time+1
for Tx level changes

fconfirm over uplink
!reached commanded Tx

IRead mobile’s SACCH

!Pause, SACCH has low

lupdate slowly
!Check for mobile

Tx Level” |Error if mobile

[Inner loop for mea-

1Get ARFCN from array
!Request TCH channel

!Establish a loop to
fassignment to complete
{Check call status
'mobile has reached
IShort pause. Channel

ster than SACCH

lis fa
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3090 UNTIL Reparfcn=Arfen OR Time=Maxtime 17Z reported ARTCN
matches programmed ARFCN
3100 I7 Time=Maxtime THEN | PACCE handshake is
complete and mobile is on
3210 Errcount=Errcount+1 Inew channel.
3:20 Errors (Errcount)="Mobile failed channel assignment” !If mobile fails o
reach new channel, set an error
3130 END IF INow mobile is stable
on new Tx level and ARFCN
3140 OUTPUT Uut; “MEAS:FTCP:POW?" lread the peak power
meter
3150 ENTER Uut;Fpwrmeas (Arcount, Txcount)
3160 OUTPUT Uut; "RFAN:AMPL1?” iRead the HP 8922M/S
analyzer expected input level
3170 ENTER Uut;2anlevel land compare with the
measured power to check that
3180 Threedb=ABS (Anlevel-Fpwrmeas (Arcount, Txcount) ) ‘the resuit is within
the allowed +/-3dB window
3190 IF Threedb>3 THEN
3200 Errcount=Errcount+1
3210 ErrorS (Brrcount)="Fast power meas 3dB input range exceeded”
3220 END IF
3230 NEXT Arcount
3240 NEXT Txcount
3250 CALL Sub_syserror (Uut, Errors (*), Errcount) !Check HP 8922M/S
error log
3260 !
3270 l========z===========-==Z=ZZ=Z===2==SSSSSSS=S------S-SSESSSSSSSSEZSSSS=SESSS==s========
3280 !
3290 IPERFORM BIT ERROR MEASUREMENTS
3300 !
3310 QUTPUT Uut; "DISP:SCR BER1” IDisplay single BER
test screen
3320 FOR Rxcount=1 TO Numberpwr |Cuter loop for down-
link power levels
3330 Berpo=Berpwr (Rxcount} 1Get downlink power
level from array
3340 QUTPUT Uut; *RFG:AMPL1 “;Berpo I Program HP 8322M/8
Generator to downlink power
3350 Count=0 !Establish a loop to
wait for the mobile’s receiver
3360 Instance=0 IAGC to recover from
downlink level change.
3370 REPEAT IThe mobile’s reported
RXQual will indicate when
3380 OUTPUT Uut; "MEAS:CELL:SACCH:RESET” the AGC has recov-
ered. Start by clearing old SACCH
3390 Count=Count+1 IThe inner REPEAT loop
is used to check and wait
3400 Rxqualsettle=-1 !for the next SACCH
report from mobile. When the
3410 Time=0 IHP 8922M/S is waiting
for a reporit, after a SACCH
3420 REPEAT {reset it returns -1
3430 WAIT .3 |Pause. SACCH is a
low bandwidth channel.
3440 Time=Time+l
3450 OUTPUT Uut; “MEAS:CELL:SACCH: PARTIAL:RQU?” {Read the SACCH report
from the mobile
3460 ENTER Uut;Rxgualsettle i-1 is returned if
HE 8922M/S is still walting
3470 UNTIL Time>7 OR Rxgualsettle«>-1 ifor the report
3480 I7 Rxgualsettle<=4 THEN 1If RxQual is less
than 4, it’'s good enough to
3490 Instance=Instance+1l lcontinue. The program

checks for more than
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I3 consecutive reports

ibe be sure the mobile
imobile may return up
before it

Nevel,

ichange

1If RxQual does not

AGC did not respond to downlink level

I Inner loop for BER

[Get ARFCN from array
!Reguest channel

loff BER test until
!While BER test is
!Clear old reports
iLoop and wait for

!when HP 8922M/S is

IRead RxLev
!Read RxQual

iAlso read uplink

ITry again if SACCH

IRead bit error test

iConvert from ppm to

IReset downlink to

!Check for any logged

|Stop measurement timer
IStart call clearing

IDisplay the cell
IRequest a call ter-

tEstablish a loop to

Program 1

350 ZLSE

at RxQual 4 or less to

351¢ Instance=0

has stabalized. The

3520 END IF

o 2 reports at the old

3530 UNTIL Count>20 OR Instance»3
recognizes the inputc level

3540 IF Count»>20 OR Rxqualsettle=-1

3550 Errcount=Errcount+1

stabalize, report an error

3560 ErrorS(Errcount)="Mobile receiver
change”

3570 END IF

3580 FOR Arcount=1 TO Numberarfcn

test ARFCN

3590 Aricn=Berarfcn(Arcount)

3600 QUTPUT Uut; “CELL:CALL:TCH:ARFCN “;Arfcn
assignment. HP 8922M/S will hold

3610 QUTPUT Uut; “TRIG:BET:MODE ‘RUN’*"
channel change is done. Run test.

3620 QUTPUT Uut; "MEAS:CELL:SACCH:RESET”
running, test SACCH reports

3630 Rxlev(Arcount, Rxcount)=-1

3640 Time=0

3650 REPEAT

SACCH report. -1 is returned

3660 WAIT .3

waiting for report

3670 Time=Time+1

3680 OUTPUT Uut; “MEAS:CELL:SACCH: PARTIAL:RLEV?”
3690 ENTER Uut;Rxlev(Arcount, Rxcount)
3700 OUTPUT Uut; “MEAS:CELL:SACCH: PARTIAL:RQU?”
3710 ENTER Uut;Rxqual (Arcount, Rxcournt )
3720 OUTPUT Uut; "MEAS:CELL:MS:TERR?”
timing error

3730 ENTER Uut;Txtim({Arcount, Rxcount)
3740 UNTIL Time>7 OR Rxlev(Arcount, Rxcount)<>-1
repori not ready

3750 QUTPUT Uut; "MEAS:BET:BERR:RATIOL?”
result

3760 ENTER Uut;Berl (Arcount, Rxcount)
3770 Berl (Arcount, Rxcount)=Berl (Arcount, Rxcount) /10000
%

3780 NEXT Arcount

3790 NEXT Rxcount

3800 OUTPUT Uut; "RFG:AMPL1 “;Bchpwr

normal power

3810 CALL Sub_syserror (Uut,Error$ (*),Errcount)
errors

3820 !

3830

3840 !

3850 Clock(2)=TIMEDATE-Clock(2)

3860 Clock (3)=TIMEDATE

timer

3870 !

3880

3830 !

3900 !END THE CALL

3910 !

3920 OUTPUT Uut;"DISP CELL1”

control screen

3830 QUTPUT Uut; “CELL:CALL:END”

mination

39490 Time=0

walt for the mobile

2-26



HP-1B Tutorial and Examples

Program 1
3950 REPEAT fzo clear the cail
3360 Time=Time+1
33870 WA 1
3980 OUTPUT Uut; "CELL:CALL:STATUS: STATE?” ICheck the call status
3990 ENTER Uut;Statuss
40090 UNTIL StatusS=""“INACTIVE””” OR Time>30 !Call status will go
to inactive when the
4010 IF Time>30 THEN Imobile has cleared
4020 Errcount=Errcount-1
4030 ErrorS (Errcount)="Mobile failed to end call” 'Log an error if the
mobile fails to clear
4040 GOTO Timeflag tand go to the timeout
code
4050 CALL Sub_syserrox (Uut,Errors (*),Errcount) tCheck for any
HP 8922M/S logged errors
4060 END IF
4070 OUTPUT Uut; “CELL:CALL:TCH:ARFCN *;Dsparfcn(l) IReset the ARFCN and
mobile Tx level ready
4080 OUTPUT Uut; “CELL:MS:TLEV “;Dsppwr (1) 'to begin testing the

niext phone

4150 !PRINT MEASUREMENT RESULTS

4160 !

4170 CALL

Sub_printit (Fparfen(*),Fppwr{*), Fpwrmeas (*) ,Null (*},Null(*),Null(*),Null (*),NullstsS (*
) Numfparfcn, Numfppwr, Messages (3) , Message$ (4) , Emptyst S, Empty)

4180 CALL

Sub_printit (Dsparfen(*),Dsppwr (*),Slpwr (*), Pkpher (*), Rmspher (*),Frer (*),Null (*), Masks
(*) ,Numdsparfcn, Numdsppwr,Messages$ (5) , Messages (6) , Emptyst$, Empty)

4190 CALL
Sub_printit(Berarfcn(*),Berpwr(*),Berl(*),quual(*),Rxlev(*),Txtim(*),Null(*),NullstS
(*) ,Numberarfcrn, Numberpwr, Messages (7) , Messages (8) , EmptystS, Empty)

4220 !

4230 {PRINT TEST TIMES AND ERROR MESSAGES
4240 !

4250 !

4260 FOR X=1 TO 3

4270 PRINT Message$ (X+9) ;DROUND (Clock(X),4) ;MessageS (9)
4280 NEXT X

4290 PRINT

4300 PRINT

4310 IF Errcount=0 THEN

4320 Errcount=1

4330 ErrorsS(l)="No Errors”

4340 END IF

4350 FOR X=1 TO Errcount

4360 PRINT ErrorsS(X)

4370 NEXT X

4380 Errcount=0

10t
4420 {LOOP IF ANOTHER PHONE IS TO BE TESTED
4430 |
4440 PRINT Message$ (2)
4450 INPUT Answers
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4460 RunS="no"
4470 IF AnswersS=”"Y” OR AnswerSz="y”
0 UNT
0 E
0
0

4560 !

4570 SUB
Sub_printit(Resultl(*),Result2(*),ResultB(*),Resu1t4(*),ResultS(*),ResultS(*),Result7
(*),Result8s(*),Numarfcn, Numpwr, Title$, Heading$, Emptysts, Empty)

4580 PRINT TitleS$

4590 PRINT

4600 PRINT Headings

4610 FOR Arcount=1 TO Numarfcn

4620 FOR Txcount=1 TO Numpwr

4630 PRINT Resultl (Arcount),

4640 PRINT Result2 (Txcount},

4650 IF Result3(1l,1)<>Empty THEN PRINT DROUND (Result3 (Arcount, Txcount),4)
4660 IF Result4(l,1)<>Empty THEN PRINT DROUND (Resultd (Arcount,Txcount),4)
4670 IF Result5(1,1)<>Empty THEN PRINT DROUND (Result5 (Arcount,Txcount),4),
4680 IF Result6(l,1l)<>Empty THEN PRINT DROUND (Result6 (Arcount, Txcount),4),
4690 IF Result7(l,1)<>Empty THEN PRINT DROUND (Result7 (Arcount,Txcount),4)
4700 IF Result8$(1,1)<>Emptyst$ THEN PRINT Result8S (Arcount, Txcount)

4710 PRINT

4720 NEXT Txcount

4730 NEXT Arcount

4740 PRINT

4750 SUBEND

4760 !

4770 !

4780 |

4750 ICHECK FOR HP 8922M/S SYSTEM ERRORS

4800

4810 SUB Sub_syserror (Uut,ErrorS (*), Errcount)

4820 DIM SystemerrorS$S[100]

4830 REPEAT ISet up a loop to drain the
HP 8922M/S error stack

4840 QUTPUT Uut; “SYSTEM: ERROR?” iRead the last error from the
stack

4850 ENTER Uut;Systemerrors$

4860 IF VAL(SystemerrorsS)<>0 THEN ICode 0 indicates no error
4870 Errcount=Errcount+1 ITIf not zero, add the error to
the programs error array

4880 Errors$ (Errcount) =Systemerror$

4890 END IF

4500 UNTIL VAL(Systemerror$)=0 1End when all the errors have

been read
4310 SUBEND
4920 !

4930 !
4940 lend of program
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10 IRE-STORE “PROG2”"

20 IRE-SAVE “PROG2

30 '

40 !

50 IExample program 2

60 !

70 tadvanced HP-IB techniques for measuring a GSM900 mobile using the HP 89228 and M
80 IGSM MS Test Sets. The program measures Tx power, power vs time, phase and fre-
quency

90 lerror, bit error ratio, timing error, Rx Lev and Rx Qual. A hopping TCH is used
100 'to minimize channel change time. Power measurements are used to indicate when
the mokile

110 'has settled after a Tx Level change

120 !

130 i {c) HEWLETT-PACKARD 1996

140 !

150 !Rev 1.0

160 IT R HP QMD 7.9.94

170 1S1ightly modified by C B 24

180

1380 !

200 DIM Berpwr (5) Downlink power levels in &Bm for bit error tesc
210 DIM Berarfcn(125) IARPCN to perform bit error test on

220 DIM Dsppwr (15) !Mobile Tx power levels for DSP test

230 DIM Dsparfcn{l24) !ARFCN to perform DSP test on

240 DIM Fparfcn(l24) {ARFCN to perform fast power test on

250 DIM Fppwr {15) IMobile Tx power levels for fast power test

260 DIM MessageS${30) [100] 'output strings

270 DIM Errors$ (50) [100] !Error message strings

280 DIM Exrr$[100] !Internally used temporary error string

290 DIM Rmspher (50, 50) !Measurement results from rms phase error, dimen-
sions (ARFCN, TXLEVEL)

300 DIM Pkpher (50,50) !Measurement results from peak phase error

310 DIM Frer(50,50) !Measurement results from freq error

320 DIM Slpwr (50,50) IMeasurement results from DSP analyzer power measure-
ment

330 DIM Txtim(50,50) ITx timing error measurement results

340 DIM Fpwrmeas (50, 50) IMeasurement results from fast power

350 DIM Berl (50,50) IBit error test measurement results, dimen-

sions (ARFCN, Downlink Power)

360 DIM Clock(5) ITest Times

370 DIM Mask$(50,50) [10] !Power versus time limit mask specification

380 DIM Rxgual (50,50) IRxQual measurement results, dimensions (ARFCN, Down-
link Power)

390 DIM Rxlev(50,50) IRxLev measurement results

400 DIM Null (50,50) |Empty array

410 DIM Nullst$(50,50) [50] Empty string array

420 DIM Cas[124] !String for CA (Cell Allocation) table, used for hop-
ping call

430 DIM Mas([63] IString for MA (Mobile 2Allocation) table, used for
hopping call

440 i

450

460 !

470 {GENERAL MEASUREMENT SET UP SPECIFIED

480 !

490 Uut=714 !HPIB address of HP 8922M/S

500 Extloss=-1 ‘Loss of cable linking 8922 to mobile (ioss=-xdB)
510 Bchpwr=-80 IBCCH power level in dBm

520 Imsis=“001012345678901"" |Paging IMSI of mobile’s test SIM

530 Timeouttime=30 IThe HP-IB timeout in seconds
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540 Leveltol=1 |Power tolerence to indicate TX Level nas settled
after change (dB)

550 Fpthreshold=.3 IPower tolerence for fast power measurement after ana-
lyzer channel change (d3)

560 !

570 !

580 !

520 IMEASUREMENT POINTS ARE DEFINED IN THIS SECTION

600 !

610 IBit error ratio test

620 !

630 Numberpwr=1 IThe number of downlink power levels for bit error
test

640 Berpwr (1)=-102 {The power level in dBm of the first downlink power.
Etc

650 Bitsl1=10000 !The number of bits to test at each ARFCN/Power com-
bination

660 Numberarfcn=3 IThe number of ARFCN for bit error test

670 Berarfen(l)=1 IThe value of the first ARFCN. Etc....

680 Berarfcn(2)=65

690 Berarfcn(3)=124

700 !

710 !

720 INOTE: with hopping call method used in this program, no two ARFCN in either DSP
or Fast Power

730 ! should be placed too close together. Closely spaced ARFCN will allow
unwanted energy to

740 ! to fall within the HP 8922M/8 IF bandwidth and RF rise trigger on the
wrong timeslot.

750 ! Expect DSP FM Errors if this happens.

760 !

770 IDSP measurememnts

780 !

790 Numdsppwr=3 IThe number of mobile TX Levels for DSP test

800 Dsppwr{1)=5 The value of the first TX Level. Etc...

810 Dsppwr (2) =10

820 Dsppwr (3) =15

830 Numdsparfcn=3 IThe number of ARFCN for DSP test

840 Dsparfen(l)=1 IThe value of the first ARFCN. Etc....

850 Dsparfcecn(2) =65

860 Dsparfecn(3)=124

870 !

880 !Fast Power measurements

890 !

900 Numfppwr=8 iThe number of mobile TX Levels for fast power test
910 Fppwr (1) =6 IThe value of the first TX Level. Etc....

920 Fppwr (2)=7

3930 Fppwr {3) =8

940 Fppwr (4) =9

950 Fppwr (5)=11

960 Fppwr (6) =12

970 Fppwr (7)=13

980 Fppwr (8)=14

990 Numfparfcn=3 IThe number of ARFCN for fast power test

1000 TIparfcen(l)=21 iThe value of the first ARFCN. Btc...

1010 (2)=6

1020 (3)=1

1030

1040

1050 !

1060 I PRINT MESSAGES ARE DEFINED BELOW

1070 !

1080 MessageS(1l)="Answer call when mobile rings”

1090 MessageS (2)="Would you like to test again? (y or n)”

1100 MessageS(3)="Results from Fast Power Measurement”

1110 Message$S (4)="ARFCN TXLE POWER dBm”

1120 Message$(5)="Results from Power, Power vs Time & Modulation Measurements”

1130 MessageS (6)="ARFCN TXLEV POWER dBm Pk & RMS PHASE FREQ EZRROR MASK”
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1140 MessageS(7)="Results
1150 MessageS (8)="ARFCN Dow; BER1% RxQual RxLev TIMERR”
1160 MessagesS({9)=" Seconds.
1170 MessageS(10)="Time for phone to camp and answer page: *
1180 MessageS(il)="Tir for tescing B
1190 MessageS{l2)="Time for call clear down I
1200 !
1210 EnmptystsS="@”~
1220 Empty=-999
1230 Nullsts(l,1)=Emptysts
1240 Null(2,1)=Empty
1250 ¢
1260
1270 !
1280 !ERROR AND TIMEQUT HANDLING
1290 !
1300 Busport=INT{(Uut/100) !Get the HP-IB port code from Uut
address
1310 CLEAR Busport i{Clear bus from any aborted previous
commands
1320 Timeinit$="yes” !Set a flag so timeout code is not
executed first pass
1330 ON TIMECUT Busport, Timeouttime GOTO Timeflag !Establish goto flag
for HPIB timeouts
1340 Timeflag:IF Timeinit$<>“yes” THEN !Afrer a timeout, execution comes
here
1350 OFF TIMEOUT Busport
1360 CLEAR Busport !Clear any half done commands
1370 OUTPUT Uut;”TRIG:AST ‘disarm’” !Dissarm the DSP trigger
1380 CALL Sub_syserror (Uut, Errors$ (*), Errcount) IGather any error message from the
HP 8922M/S
1390 PRINT “Measurement Timed Out. Ending Test”
1400 IF Errcount=0 THEN
1410 Errcount=1
1420 Erxrors(l)="No errors recorded”
1430 END IF
1440 FOR X=1 TO Errcount !Print error messages
1450 PRINT Errors (X)
1460 NEXT X
1470 STOP !Execution stops here after critical
errors
1480 ELSE
1490 Timeinits="no” !Reset flag so next time, it must
be a real timeout
1500 END IF
1510 Errcount=0
1520 CALL Sub_syserror(Uut,Error$ (*),Errcount) !Clear any old errors from
HP 8922M/8 before the
1530 Errcount=0 'test begins
1540 !
1550 Il===============s=s=c=ssSsso=sssssS=S=sSSSsss==sssssoTsozssssssooosssosssoossoo===s
1560 !
1570 !PRESET THE HP 8922M/S AND SET IT TO THE CORRECT COMPATIBILITY MODE (executed
once only)
1580 !
1590 !
1600 OUTPUT Uut;”*RST” !Preset the HP 8922M/S
1610 OUTPUT Uut; "CONF:COMP?” !Check compatability mode and set
to M or §
1620 ENTER Uut;ProductsS
1630 IF Product$<>"#789228""* AND ProductS<>”"78922M”## THEN
1640 IF ProductS=7"78922E*%" THEN OUTPUT Uut;”CONF:COMP ‘89228’ "
1650 IF ProductS=7""8922G"““ THEN OUTPUT Uut;”CONF:COMP ‘8922M’*
1660 OQUTPUT Uut; " *RST” {A preset is needed after compat-
ability change
1670 END IF
1680 CALL Sub_syserror (Uut,ExrorsS(*),Errcount) {Check for any errors logged by
HP 8922M/S
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1
1720 ICREATE CA AND MA TABLES FOR HOFPPED TCH {executed once only)
1730 !
1740 !
1750 OQUTPUT Uut;“DISP:SCR CCON” IDisplay the cell config screen
1760 OUTPUT Uut;"CCON:STATE 'settable’” ITake the cell down to edit CA and
MA tables
1770 Mano=0 ICount for number of MA entries
1780 Cas="*" iString will be used for CA table
1790 FOR X=1 TO 124 1Count through 124 possible ARFCN
1800 BitS="0" ISet CA table enctry initially to zexo
1810 FOR Y=1 TO Numfparicn 1Check all fast power ARFCN for
ARFCN X
1820 IF Fparfcn(Y)=X THEN Bits="1" 1Tf ARFCN = X make this CA entry
a one
1830 NEXT Y
1840 FOR ¥Y=1 TO Numdsparfcn 18imilarly check DSP ARFCN
1850 IF Dsparfcn(Y)=X THEN BitsS=*1*
1860 NEXT Y
1870 Ca$=CasSaBits 1Add this digit to CA string
1880 IF Bit$="1” THEN Mano=Mano+l 1Tf the entry 1s one, there will
need to be an MA entry
18380 NEXT X
1900 FOR X=1 TO 63 ICount through the MA table
1910 BitS="0" IInitial value for MA digit X
1920 IF Mano>0 THEN Bit$="1" IPlace the same nomber of 1ls in
the MA as in the Ca
1930 Mano=Mano-1
1940 MasS=MaS&Bits
1950 NEXT X
1960 OQUTPUT Uut;”CCON:CA #“&”'"&CasS&”’'” Ioutput the CA and MA tables
1970 OUTPUT Uut;”CCON:MALl #“&"'“&MaS&”’ "
1980 OQUTPUT Uut;”CCON:MA2 “&"'”"&Ma$S&”’"”
1990 OUTPUT Uut;”DISP:SCR CELL1” !Display the cell control screen,
and select +
2000 OUTPUT Uut;“CELL:MODE ‘ACTIVE CELL +'” Imode for hopped call. Mode change
activates cell
2010 !
2020 !
2030 !:::::::::::::::::::::::::::::::::::::::::::::::::::::::I::::::::::::::::::::
2040 !
2050 ISET THE EP 83922M/S INITIAL CONDITIONS (executed once only)
2060 !
2070 !
2080 OUTPUT Uut;"MSINFO:PAGING:IMSI “&Imsis$ 1Set the paging IMSI
2090 OUTPUT Uut;”CONF:OFL:RFIN “;Extloss ISet the external cable loss
2100 OUTPUT Uut;”CELL:CALL:TCH:ARFCN “;Dsparfcn(l) ISet the ARFCN to the first
expected test point
2110 OUTPUT Uut;”CELL:MS:TLEV “;Dsppwr (1) 1Set the mobile Tx Level to the
first test point
2120 OUTPUT Uut;”"CONF:0OFL:MODE ‘ON'" ITurn external offset mode ON to

use cable loss

2130 OUTPUT Uut;"”CW:PMZERO”

2140 OUTPUT Uut;”RFG:AMPL1 *;Bchpwr
signalling

2150 OUTPUT Uut;“TRIG:MODE ‘SINGLE’”

trig mode

2160

OUTPUT Uut;"TRIG:BET ‘SINGLE’”

gle trig mode

2170
sured
2180

OUTPUT Uut; ”BET:BITS1 #;Bitsl
for bit error

OUTPUT Uut;“DISP:SCR DSP”

screen to enter limits

2180

QUTPUT Uut;“DISP:SCR:DSP:VIEW

‘AMPL

MAIN' "

1Zero the power meter
iSet the downlink power for

normal
tSet the DSP meas trigger to
iSet bit error meas trigger

iSet the number of bits to be mea-

IDisplay the DSP amplitude main

| for power versus time mask
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0,-28,-18,-10,0,180,360,542.769,547.769,552.769,560.769,570.762 IMask
in us
DATA -36,-30,-6,4,1,1,2,1,2,-6,-3C,-36 | Upper
limics in &3
2220 DATA -60,-60,-60,-60,-%,-1,-1,-1,-60,-60,-60,-60 Lower lim-

its in 4B
2230 FOR X=1 TO 12

2240 READ Masktim |Reas corner times
from DATA statement

2250 Masktim=Masktim/1.E+6 !Convert seconds
2260 NumS=VALS (X) {Convers index to
string for HPIB

2270 OUTPUT Uut; "DSP:AMPL:”&”cime”&NumsSs” *“;Maskim tOutput marker times

2280 NEXT X
2290 FOR X=1 TO 12

2300 READ Maskup IRead and output upper
limits

2310 NumS=VALS (X}

2320 OUTPUT Uut; "MEAS:DSP:AMPL: " &"AMPL”&NumS&” : HLIM “;Maskup

2330 QUTPUT Uut; "MEAS:DSP:AMPL: “&"”AMPL”&NuUmS&” : HLIM: STATE ON”

2340 NEXT X
2350 FPOR X=1 TO 12

2360 READ Masklo I|Read and output lower
limits

2370 NumS=VALS (X)

2380 OUTPUT Uut; "MEAS:DSP:AMPL: “&”AMPL”&NumS&” : LLIM “;Masklo

2390 OUTPUT Uut; "MEAS:DSP:AMPL: "&”AMPL” &NumS$&” : LLIM: STATE ON*

2400 NEXT X

2410 1t

2420
|========z==cz=z=zo=ccc====z==-==sosoos=o=o--=-s-=sso=sm=moosmssmssoso—————oosooos-——--o=
2430 !

2440 ESTABLISH A LOOP TO BE EXECUTED EACH TIME A MOBILE IS TESTED

2450 1

2460 !

2470 RunsS="yes” iFlag for REPEAT loop
2480 REPEAT

2490 Clock (1) =TIMEDATE IStart a test time

clock for call set up

2530 IPAGE THE MORILE AND ESTABLISH A CALL

2540 !

2550 !

2560 OUTPUT Uut; "DISP:SCR CELL1” IDigplay the cell
control screen

2570 PRINT MessageS (1) !Output answer call
message

2580 OUTPUT Uut; “CELL:TCH1:MODE ‘hopped’” {Set the TCH to hop
mode

2590 OUTPUT Uut; "CELL:CALL:ORIGINATE” {Page mobile HP 8922M/
S org call

2600 Time=0 !Set counter for mobile
to answer

2610 Maxtime=100

2620 REPEAT

2630 Time=Time+1

2640 WAIT 1

2650 OUTPUT Uut; "CELL:CALL:STATUS: STATE?” iCheck the call status
for connected

2660 ENTER Uut;Statuss

2670 UNTIL StatusS="""CONNECTED””” OR Time>Maxtime

2680 IF Time>Maxtime THEN

2690 Errcount=Errcount+1i

2700 Errors (Errcount)="Call could not be established”
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2710 GOTO Timeflag 172 wait oo long,

I

=TIMEDATE-Clock (1)
TIMEDATE

1End call set up timer

IStart measurement timer

2800 !

2810 IUNCOUPLE HP 8922M/S RF ANALYZER FROM GSM BASE STATION ZMULATOR

2820 !

2830 OUTPUT Uut; “CELL:MS:TADV:MODE ‘manual’” IFix timing advance

at 0 so 8922 doesn’t auto adjust

2840 OUTPUT Uut; “TRIC:DDEM:AST ‘disarm’” !Disable the uplink
demodulator
2850 QUTPUT Uut; “HOPC:RFAN:AST ‘disarm’” IStop the RF Analyzer

from hopping

2860
2870

OUTPUT Uut; “HOPC:RFAN:MODE ‘neon-hop’”
OUTPUT Uut;”TRIG:SOUR ‘rf rise’”

from RF rise, when the

ITrigger measurements

2880 QUTPUT Uut;“TRIG:DEL 07 Isignal falls within
the IF bandwidth

2890 !

2900

| o MM mefmemimo————————ss—s—m——o=———==——==———==z—Z========z====
2910 !

2920 | PERFORM DSP MEASUREMENTS

2930 !

2940 QUTPUT Uut; "DISP DSP” IReturn to the DSP

amplitude main screen

2950 FOR Txcount=1 TC Numdsppwr Outer loop for Tx
levels

2960 Txlev=Dsppwr (Txcount) 1Get Tx level from array
2970 QUTPUT Uut; “CELL:MS:TLEV”; Txlev I Program mobile’s Tx
level

2980 TxlevchangeS="true”

2990 FOR Arcount=1 TO Numdsparfcn ITnner loop for ARFCN
3000 Arfen=Dgparfcn (Arcount) iGet ARFCN from array
3010 Freg=(890+Arfen*.2) *1000000 Calculate ARFCN fre-
quency

3020 QUTPUT Uut; “RFAN:FREQ “;Freq !Tune the RF Analyzer

to select individual ARFCN

3030

Count=0

for repeat measurements

3040

REPEAT

if mobile not settled

IEstablish counter

IMay need to repeat

3050 QUTPUT Uut; “TRIG:AST ‘ARM’” !1Arm the DSP measure-
ment
3060 OUTPUT Uut; “MEASURE:DSPANALYZER: PHASE: ERROR:RMS?” IRead all the DSP

results: rms phase error

3070
3080

3090

ENTER Uut ; Rmspher (Arcount, Txcount)

INote: program will stick here, waiting for input if mobile falls to provide a
valid signal to trigger

! the HP 8922M/S. The program will timeout.

HP 8922M/S trigger.

The timeout code dissarms the

3100 OUTPUT Uut; "“MEASURE:DSPANALYZER: PHASE: ERROR: PEAK?”
[ peak phase error

3110 ENTER Uut; Pkpher (Arcount, Txcount)

3120 QUTPUT Uut; "MEASURE:DSPANALYZER: PHASE: ERROR:FRE-
QUENCY?” [ frequency error

3130 ENTER Uut;Frer (Arcount, Txcount)

3140 OUTPUT Uut; “MEASURE:DSPANALYZER:MSUM?”

! power versus time mask

3150 ENTER Uut;MaskS$ (Arcount, Txcount)
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3160 QUTPUT Uutz; "MEASURI:DSPANALYZER:PTCP?”
1 Tx power
3170 ENTER Uut;Slpwr (Arcount, Txcount)

3280 CUTPUT Uut; "RTAN: !Read expected power
ilevel to compare with

3180 ENTER Uuz;Anlevel Imeasured and +/-3dB
aillowed range

3200 OUTPUT Uut; “MEASURE:DSPANALYZER: SSTATUS? iCheck for any DSP
measurement errors

3210 ENTER Uut;Sstatuss

3220 Threedb=ABS (Anlevel-Slpwr (Arcount, Txcount)) iCalculate difference
between measured and expected

3230 Count=Count+1

3240 UNTIL Count=3 OR Threedb<Leveltol OR Txlevchange$="false” [Re-do DSP once
if phone fails, the mobile

3250 IF SstatusS<>"”“No Error””” OR Threedbs>3 THEN imay still be settling
after Tx Level change

3260 Err$="DSP Measurement Problem * iCreate an error mes-
sage string

3270 IF SstatusS<>"""No Error””“ THEN Err$S=ErrS&Sstatus$

3280 IF Thrcedb>3 THEN BErrS=Err$&” 3dB input range exceeded”

3290 Errcount=Errcount+1

3300 ErrorS (Errcount) =ErrS

3310 END IF

3320 Txlevchanges=“false”

3330 NEXT Arcount

3340 NEXT Txcount

3400 OUTPUT Uut; “DISP:SCR CELLL” IDisplay cell control
screen

3410 FOR Txcount=Numfppwr TO 1 STEP -1 !Outer loop for mobile
Tx levels

3420 Txlev=Fppwr (Txcount) IGet Tx level from array
3430 OUTPUT Uut;”CELL:MS:TLEV”;Txlev !Program mobile’s Tx
level

3440 TxlevchangeS="true”

3450 FOR Arcount=1 TO Numfparfcn IInner loop for ARFCN
3460 Arfcn=Fparfcn(Arcount) !Get ARFCN from array
3470 Freg=(890+Arfcn*.2)*1000000 !Calculate freguency
from ARFCN

3480 OUTPUT Uut; “RFAN:FREQ “;Freq ITune analyzer fre-
quency

3490 Txlevcount=0 !Count for Tx Level
settling

3500 REPEAT ILoop while mobile Tx
Level settles

3510 Count=0 !Count for inner loop
3520 Fastpowerl=0 !Swap variable for
fast power measurement

3530 REPEAT !Loop untill value
stabalizes after analyzer

3540 Fastpower2=Fastpowerl ituning.

3550 OQUTPUT Uut; "MEAS:FTCP:POW?” lread the peak power
meter

3560 ENTER Uut;Fastpowerl

3570 Deltapower=ABS (Fastpowerl-Fastpower2) !Lock for change since
last measurement

3580 Count=Count+1 {Though away 4 old
readings (in HP 8922M/S

35390 UNTIL (Count>4 AND Deltapower<Fpthreshold) OR Count>10 Imeasuremement
pipline) then look for settled

3600 IF Count>10 THEN lvalue on new mea-

surement ARFCN. If it never
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3610 Errcount=Errcou

3620 Errors(Errcoun

‘Fpthreshold’ limits”

3630 END IF

3640 Fpwrmeas (Arcount, Txcount) = (Fastpowerl-Fastpower2) /2 !Average last two
good readings

3650 QUTPUT Uut; “RFAN:AMPL1?” tRead the =P 8322M/S
analyzer expectred input level

3660 ENTER Uut;Anlevel land compare with the

measured power to check that

3670 Threedb=ARS (Anlevel-Fpwrmeas (Arcount, Txcount) ) tthe result is within
the allowed +/-3dB window

3680 Txlevcount=Txlevcount+1

3690 UNTIL Threedb<Leveltol OR Txlevcount>10 OR Txlevchange$="false”
3700 IF Threedb>3 THEN

3710 Errcount=Errcount+1

3720 ErrorS (Errcount)="Fast power meas 3dB input range exceeded”
3730 END IF

3740 TxlevchangeS="false”

3750 NEXT Arcount

3760 NEXT Txcount

3770 {

3800 IRE-COUPLE HP 8922M/S RF ANALYZER TC BASE STATION EMULATOR

3810 |

3820 OUTPUT Uut; "TRIG:DEL 473.4T”
timeslot delay for internal

3830 OUTPUT Uut;*TRIG:S80UR ’ext demod’”

and select downlink trigger
3840 OUTPUT Uut; “HOPC:RFAN:MODE ‘hop’”
hopping mode

3850 QUTPUT Uut; "HOPC:RFAN:AST ‘arm’”

3860 QUTPUT Uut; "TRIG:DDEM:AST ‘arm’”

demodulator

3870 QUTPUT Uut; "CELL:MS:TADV:MODE ‘auto’”

timing advance mode

3880 !

3890
|zz===z====z=c==---========S==s=============-SSSsZ=====S
3900 !

3910 I PERFORM BIT ERROR MEASUREMENTS
3920 I
can be made in parallel

3930 QUTPUT Uut;“DISP:SCR BERLl”"

test screen

3940 OUTPUT Uut; "CELL:TCH1:MODE ‘single’”
TCH. Next channel change executes FACCH

3950 FOR Rxcount=1 TO Numberpwr

link power levels

3960 Berpo=Berpwr (Rxcount)

level from array

3870 OUTPUT Uut; "RFG:AMPL1 “;Berpo
Generator to downlink power

3980 Count=0

wait for the mobile’s receiver

3990 Instance=0

downlink level change.

4000 REPEAT

RXQual will indicate when

4010 QUTPUT Uut; "MEAS:CELL:SACCH:RESET”
ered. Start by clearing old SACCH

4020 Count=Count+1

is used to check and wait

4030 Rxqualsettle=-1
report from mobile. When the

ISet approx three
downlink trigger,
i1Set analvzer back to

IRe-enable hopping
IRe-enable the uplink

IReturn to default

Note: 4 BER measurements
IDisplay single BER
IReturn to non-hop

0uter loop for down-
tGet downlink power

| Program HP 8922M/S
IEgzablish a loop to
IAGC to recover from
iThe mobile’s reported
lthe AGC has recov-
1The inner REPEAT loop

ifor the next SACCH
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8922M/S is waiting
SACCH
Ireset 1t returns -1
!Pause. SACCE is &

4070 Time=Time+1

4080 OUTPUT Uut; "MEAS:CELL:SACCH:PARTIAL:RQU?” !Read the SACCH report
from the mobile

4090 ENTER Uut;Rxqualsettle !-1 is returned if
HP 8922M/S is still waiting

4100 UNTIL Time»>7 OR Rxgualsetile«<»>-1 ffor the report
4110 IF Rxqualsettle<=4 THEN IIZ RxQual is less
than 4, it’s good enough to

4120 Instance=Instance+1 fcontinuc. The program
checks for more than

4130 ELSE 13 consecutive reports
at RxQual 4 or less to

4140 Instance=0 !be be sure the mobile
has stabalized. The

4150 END IF 'mobile may return up
to 2 reports at the old

4160 UNTIL Count>20 OR Instance>3 llevel, before it
recognizes the input level

4170 IF Count>20 OR Rxqualsettle=-1 THEN !change

4180 Errcount=Errcount+1 ITf RxQual does not
stabalize, report an error

4190 Errors (Errcount)="Mobile receiver AGC did not respond to downlink level
change”

4200 END IF

4210 FOR Arcount=1 TO Numberarfcn [Inner loop for BER
test ARFCN

4220 Arfcn=Berarfcn(Arcount) !Get ARFCN from array
4230 OUTPUT Uut; ”"CELL:CALL:TCH:ARFCN “;Arfcn !Request channel
assignment. HP 8922M/S will hold

4240 OUTPUT Uut; “TRIG:BET:MODE ‘RUN’" loff BER test until
channel change is done. Run test.

4250 OUTPUT Uut; "MEAS:CELL:SACCH:RESET” While BER test is
running, test SACCH reports

4260 Rxlev (Arcount,Rxcount)=-1 !Clear old reports
4270 Time=0

4280 REPEAT tLoop and wait for
SACCH report. -1 is returned

4230 WAIT .3 !when HP 8922M/S 1is
waiting for report

4300 Time=Time+1

4310 OUTPUT Uut; “MEAS:CELL:SACCH: PARTIAL:RLEV?” |Read RxLev

4320 ENTER Uut;Rxlev(Arcount, Rxcount)

4330 OUTPUT Uut;”"MEAS:CELL:SACCH: PARTIAL:RQU?" IRead RxQual

4340 ENTER Uut;Rxqual (Arcount, Rxcount)

4350 OUTPUT Uut; "MEAS:CELL:MS:TERR?” IAlso read uplink
timing error

4360 ENTER Uut;Txtim(Arcount, Rxcount)

4370 UNTIL Time»7 OR Rxlev{Arcount,Rxcount)<>-1 ITry again if SACCH
report not ready

4380 QUTPUT Uut; “MEAS:BET:RBERR:RATIOL?” IRead bit error test
result

4390 ENTER Uut;Berl (Arcount, Rxcount)

4400 Berl (Arcount, Rxcount) =Berl (Arcount,Rxcount) /10000 IConvert from ppm to
%

24410 NEXT Arcount

4420 NEXT Rxcount

4430 QUTPUT Uut; "REG:AMPL1 “;Bchpwr IReset downlink to
normal power

4440 !

4470 Clock(2)=TIMEDATE-Clock(2) !Stop measurement timer
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4480 Clock{3)=TIMEDATE
ime
90
00

4520 IEND THE CALL

4530 !

4540 OUTPUT Uut;"DISP CELLL1”

control screen

4550 QUTPUT Uut;”CELL:CALL:END”

mination

4560 Time=0

walt for the mebile

4570 REPEAT

4580 Time=Time+1

4590 WAIT 1

4600 QUTPUT Uut; “CELL:CALL:STATUS:STATE?”
4610 ENTER Uut;Statuss$

4620 UNTIL Status$="""INACTIVE”“” OR Time>30
to inactive when the

4630 IF Time>30 THEN

4640 Errcount=Errcount+1

4650 Error$ (Errcount)="Mobile failed to end call”
mobile fails to clear

4660 GOTO Timeflag

code

4670 CALL Sub_syserror (Uut,Errors(*),Errcount)
HP 8922M/S logged errors

4680 END IF

4690 OUTPUT Uut ; "CELL:CALL:TCH:ARFCN *;Dsparfcn (1)
mobile Tx level ready

4700 OUTPUT Uut; “CELL:MS:TLEV “;Dsppwr (1)
next phone

4710

!

4720

4730 Clock(3)=TIMEDATE-Clock(3)

timer

4740 !

4750

i

4760 1

4770 I PRINT MEASUREMENT RESULTS

4780 !

4790 CALL

IDisplay ¢

IReqguest &
!Zstablish a loop to

lto clear the call

iCheck the call status
1Call status will go

Imobile has cleared
ILog an error 1if the

land go to the timeout

!Check for any

IReset the ARFCN and

'to begin testing the

Sub&printit(Fparfcn(*),Fppwr(*),Ppwrmeas(*),Null(*),Null(*),Null(*),Null(*),NullstS(*
),Numfparfcn,Numfppwr,MessageS(3),Messages(4),EmptystS,Empty)

4800 CALL
Sub_printit(Dsparfcn(*),Dsppwr(*),slpwr(*),Pkpher(*),Rmspher(*),Frer(*),Null(*),Masks
(*),Numdsparfcn,Numdsppwr,MessageS(5),Messages(é),Emptyst$,Empty)

4810 CALL
Sub_printit(Berarfcn(*),Berpwr(*),Berl(*),quual(*),Rxlev(*),Txtim(*),Null(*),NullstS
(*),Numberarfcn,Numberpwr,Messages(7),MessageS(S),EmptystS,Empty)

4820 !

4830

o e et mro————rs—mmm-EmC—SZ==—s=—=——=——=Z—--S==—=—==—SSSSST-=S-SST====SZSSST===5
4840 !

4850 IPRINT TEST TIMES AND ERROR MESSAGES

4860 !

4870 !

4880 FOR X=1 TO 3

4830 PRINT Message$ (X+9) ;DROUND (Clock (X}, 4) ;Messages(2)
4900 NEXT X

4910 PRINT

4920 PRINT

43930 IF Errcount=0 THEN

4940 Errcount=1
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4950 ErrorS(l)="No E£rrors”
4860 END IF

4370 fOR X=1 TO Errcount
4880 PRINT Exrors(X)

4890 NEXT X

5000 Errcount=

5040 |LOOP IF ANOTHER PHONE IS TO BE TESTED

5050 1

5060 PRINT MessageS(2)

5070 INPUT Answers

5080 Run$="no”

5090 IT AnswerS$="Y" OR AnswerS="y*” THEN Run$="yes”
5100 UNTIL RunS<>"yes”

5110 END

5170 !RESULTS PRINTING SUBROUTINE

5180 !

5190 SUB
Subﬁprintit(Resultl(*),ResultZ(*),ResultB(*),Result4(*),Result5(*),Result6(*),Resul:7
(*),Result8$(*),Numarfcn,Numpwr,Title$,HeadingS,EmptystS,Empty)

5200 PRINT TitleS$

5210 PRINT

5220 PRINT Heading$

5230 FOR Arcount=1 TO Numarfcn

5240 FOR Txcount=1 TO Numpwr

5250 PRINT Resultl (Arcount),

5260 PRINT Resuli2 (Txcount),

5270 IF Result3(1, 1)<>Empty THEN PRINT DROUND(Result3 (Arcount, Txcount),4),
5280 IF Result4(l,1)<>Empty THEN PRINT DROUND(Resultd (Arcount, Txcount),4),
5290 IF ResultS(l 1)<>Empty THEN PRINT DROUND (Result5 (Arcount, Txcount),4)
5300 IF Result6(l,1l)<>Empty THEN PRINT DROUND(Resulté (Arcount,Txcount),4),
5310 IF Result7(1l,1)<>Empty THEN PRINT DROUND{Result7(Arcount,Txcount),4),
5320 IF Result8S(l,1)<>Emptyst$ THEN PRINT Result8$ (Arcount, Txcount)

5330 PRINT

5340 NEXT Txcount

5350 NEXT Arcount

5360 PRINT
5370 SUBEND
5380 !
5390 !
5400 !
5410 ICHECK FOR HP 8922M/S SYSTEM ERRORS
5420 !

5430 SUB Sub_syserror (Uut,Errors$ (*),Errcount)
5440 DIM Systemerrors$([100]

5450 REPEAT !1Set up & loop to drain the
HP 8922M/S error stack

5460 QUTPUT Uut; "SYSTEM:ERROR?” !Read the last error from the
stack

5470 ENTER Uut; Systemerrors

5480 IF VAL(SystemerrorS)<>0 THEN ICode C indicates no error
5490 Errcount=rrcount+1 [If not zero, add the error to
the programs error array

3500 Errors$ (Errcount) =Systemerrors

5510 END IF

5520 UNTIL VAL (Systemerrors)=0 'End when all the errors have

been read
5530 SUBEND
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5540 !

5550 lo——mo—cssocmis=sSs—==ossssss=—cc=sssss-=-SsSsSSSoSSsoscSoosssSsssossszsssszso==s
5560 lend of program

Program 3

0 IRE-STORE “PROG3”

20 {RE-SAVE “PROG3:,1404"

30

40 1

50 |Example program 3

60 !

70 IHP-1B program to demonstrate techniques for measuring a GSM mobile opperating in
test mode using

80 lthe HP 8922M and S GSM MS Test Sets. The program uses the HP 8922M/S Aux RF Out
port to simulate

90 Ithe test mode mobile. 1In all other respects, the HP 8922M/S is configured to
measure a mobile

100 Iwithout the use of over-the-air signalling. The program measures: Tx power,
power versus time,

110 iphase and frequency error and bit error ratio.

120 !

130 I (c) HEWLETT-PACKARD 1996

140 §

150 IRev 1.0

160 IT R HP QMD 7.9.94

170 161ightly modified by C B 24.1.96 - Changed F/H to M/S throughout

180 ! ===

190 !

200 DIM Berpwr (5) 1Downlink power levels in dBm for bit error test
210 DIM Berarfcn(125) |ARFCN to perform bit error test on

220 DIM Dsppwr {(15) IMobile Tx power levels for DSP test

230 DIM Dsparfen(124) IARFCN to perform DSP test on

240 DIM Fparfcn(124) IARFCN to perform fast power test on

250 DIM Fppwr (15) IMobile Tx power levels for fast power test

260 DIM Message$ (30) [100] fQutput strings

270 DIM ErrorS(50)[100] |Error message strings

280 DIM Errs$[100] linternally used temporary error strin

290 DIM Rmspher (50,50) IMeasurement results from rms phase error, dimen-
sions (ARFCN, TXLEVEL)

300 DIM Pkpher (50,50) IMeasurement results from peak phase error

310 DIM Frer (50,50) IMeasurement results from freqg error

320 DIM Slpwr (50,50) IMeasurement results from DSP analyzer power measure-
ment

330 DIM Txtim(50,50) ITx timing error measurement results

340 DIM Fpwrmeas (50,50) IMeasurement results from fast power

350 DIM Berl(50,50) IBit error test measurement results, dimen-

sions (ARFCN, Downlink Power)

360 DIM Clock(5) ITest Times

370 DIM Mask$ (50,50) [10] |Power versus time limit mask specification

380 DIM Rxqual (50,50) IRxQual measurement results, dimensions{ARFCN, Down-
link Power)

390 DIM Rxlev(50,50) iRxLev measurement results

400 DIM Null(50,50) IEmpty array

410 DIM Nulist$(50,50)[501 I{Empty string array

420 DIM CasS[i24] IString for CA (Cell Allocation) table, used for hop-
ping cail

430 DIM Ma$[63] iString for MA (Mobile Allocation) table, used for
hopping call

440 !

450

460 !
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470 !GENERAL MEASURIMENT SET UP SPECIFIED

480 !

4390 Uut=714 !HPIB address of EP 8922M/8

500 Extloss=-.53 !Loss of cable linking 8922 to mobile (loss=-xdB)
510 Bchpwr:*80 IBCCH power level in dBm

520 Timeouttime=20 !The HP-I3 timeout in seconds

530 Leveltol=1 !Power tolerence to dicate TX Level has settled
after change (dB)

540 Fpthreshold=.3 |Power tolerence for fast power measurement after ana-
lyzer channel change (dB)

550 !

560 !

570 !

580 IMEASUREMENT POINTS ARE DEFINED IN THIS SECTION

590 i

600 IBit error ratio test

610 !

620 Numberpwr=1 !The number of downlink power levels for bit error
test

630 Berpwr(1l)=-102 IThe power level in dBm of the first downlink power.
Btc....

640 Bitsl=10000 IThe number of bits to test at each ARFCN/Power com-
bination

650 Numberarfcn=3 !The number of ARFCN for bit error test

660 Berarfen(l)=1 !The value of the first ARFCN. Etc....

670 Berarfcn (2)=65

680 Berarfcn(3)=124

690 !

700 !

710 !DSP measurememnts

720 !

730 Numdsppwr=3 !The number of mobile TX Levels for DSP test

740 Dsppwr (1} =5 !The value of the first TX Level. Etc...

750 Dsppwr (2) =10

760 Dsppwr (3) =15

770 Numdsparfcn=3 !The number of ARFCN for DSP test

780 Dsparfcn(l)=1 !The value of the first ARFCN. Etc....

790 Dsparfcn(2)=65

800 Dsparfcn(3)=124

810 !

820 !Fast Power measurements

830 !

840 Numfppwr=8 !The number of mobile TX Levels for fast power test
850 Fppwr (1) =6 i{The value of the first TX Level. Etc....

860 Fppwr (2) =7

870 Fppwr (3) =8

880 Fppwr (4) =9

890 Fppwr (5) =11

900 Fppwr (6) =12

910 Fppwr (7) =13

920 Fppwr (8) =14

930 Numfparfcn=3 !The number of ARFCN for fast power test

940 Fparfcn(l)=1 !The value of the first ARFCN. Etc...

950 Fparfcn(2) =65

960 Fparfcn(3)=124

970 !

980

390 !

1000 !PRINT MESSAGES ARE DEFINED BELOW

1010 !

1020 MessageS(1l)="Answer call when mobile rings”

1030 MessageS$S(2)="Would you like to test again? (y or n)”

1040 MessageS (3)="Results from Fast Power Measurement”

1050 MessageS{4)="ARFCN TXLEV POWER dBm”

1060 MessageS(5)="Results from Power, Power vs Time & Modulation Measurements”
1070 MessageS (6)="ARFCN TXLEV POWER dBm Pk & RMS PHASE FREQ ERROR MASK”
1080 MessageS(7)="Results from BER Test”

1090 MessageS (8)="ARFCN Downlink dBm BER1% RxQual RxLev TIMERR”
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1100 MessageS{9)=" Seconds.”

1110 MessageS(10)="Time for "

13120 MessageS(11)="" e for ¢ "

1230 MessageS${12)="Time for “

1140

1150 npTystS="e”

1160 pTy=-998

1170 Nullsts(l,1l)=EmptyscS

1180 Nuli(i,1)=Empty

1190 !

1200 l EE e e SR e e
1210 !

1220 1ERROR AND TIMEOUT HEANDLING

1230 !

1240 Busport=INT(Uut/100) 1Get the HP-IB port code from Uut
address

125C CLEAR Busport IClear bus from any aborted previous
commands

1260 TimeinitS="yes” 1Set a flag so cimeout code is not
executed first pass

1270 ON TIMEOUT Busport,Timeouttime GOTO Timeflag |Establish goto flag
for HPIB timeouts

1280 Timeflag:IF TimeinitS<>*yes” THEN IAfter a timeout, execution comes
here

1290 OFF TIMEOUT Busport

1300 CLEAR Busport IClear any half done commands
1310 OUTPUT Uut; "TRIG:AST ‘disarm’” IDissarm the DSP trigger

1320 CALL Sub_syserror (Uut,Errors (*),Errcount) 'Gather any error message from the
HP 8922M/8

1330 PRINT “Measurement Timed Out. Ending Test”

1340 IF Errcount=0 THEN

1350 Errcount=1

1360 Errors(1l)="No errors recorded”

1370 END IF

1380 FOR X=1 TO Errcount IPrint error messages

1390 PRINT Errors (X)

1400 NEXT X

1410 STOP |Execution stops here after critical
errors

1420 ELSE

1430 Timeinit$="no” IReset flag so next time, it must

be a real timeout
1440 END IF
1450 Errcount=0

1460 CALL Sub_syserror (Uut,Errors(*),Errcount) IClear any old errors from
HP 8922M/S before the

1470 Errcount=0 ltest begins

1480 !

1480 !

i500 !
1510 |PRESET THE HP 8922M/S AND SET IT TO THE CORRECT COMPATIBILITY MODE (executed

once only)
!

1520

1530 !

1540 OQUTPUT Uut;”*RST” |Preset the HP 8922M/S

1550 OQUTPUT Uut; "CONF:COMP?” ICheck compatability mode and set
to F or H

1560 ENTER Uut;Products

1570 TIF ProductS$S<>"77892287"" AND ProductS<>"""8922M""” THEN

1580 IF Product$="778922E""" THEN OUTPUT Uut; “CONF:COMP ’89228'"

1530 IF ProductS=""78922G"””" THEN OUTPUT Uut;”CONF:COMP /8922M’”

1600 QUTPUT Uut; ”*R3T” {A preset is needed after compat-

ability change
1610 END IF

1620 CALL Sub_syserroxr (Uut,Errors(*),Errcount) iCheck for any errors logged by
HP 8922M/8
1630 !
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1640
l============ccc==s==c==s===s===z=s=======sc--m---=ssczcssczs--ssc—ccz--——cssssooooooz
1650 !

1660 !SELECT EP 8522M/S OPPERATING MODE TO SUITE MOB MODE (executed once
only)

1670 !

1680 OUTPUT Uut;”CELL:MODE ‘TEST MODE’” !Select Tecst Mode opperation
1690 !

1700 !

1710

172G !

1730 !SET THE EP 8322M/8 INITIAL CONDITIONS (executed once only)

1740 !

1750 !

1760 OUTPUT Uut; "CONF:0OFL:RFIN *;Extloss iSet the external cable loss
1770 OUTPUT Uut; “CONF:0OFL:MODE ‘ON'*” ITurn external offset mode ON to
use cable loss

1780 OUTPUT Uut; "CW:PMZERO” !Zero the power meter

1790 OUTPUT Uut; “RFG:AMPL1 #;Bchpwr !Set the downlink power for normal
signalling

1800 OUTPUT Uut; “TRIG:MODE ‘SINGLE’” !Set the DSP meas trigger to single
trig mode

1810 OQUTPUT Uut; "TRIG:BET ‘SINGLE’” !Set bit error meas trigger to sin-
gle trig mode

1820 OUTPUT Uut; "BET:BITS1 “;Bitsl !Set the number of bits to be mea-
sured for bit error

1830 OUTPUT Uut; “DISP:SCR DSP” !Display the DSP amplitude main
screen to enter limits

1840 OQUTPUT Uut; "DISP:SCR:DSP:VIEW ‘AMPL MAIN’*” for power versus time mask

1850 DATA -40,-28,-18,-10,0,180,360,542.769,547.769,552.769,560.769,570.769 !Mask
corner times in us

1860 DATA -36,-30,-6,4,1,1,1,1,1,-6,-30,-36 !Upper
limits in 4B
1870 DATA -60,-60,-60,-60,-1,-1,-1,-1,-60,~60,-60,-60 Lower lim-

its in dB
1880 FOR X=1 TO 12

1890 READ Masktim !Reas corner times
from DATA statement

1900 Masktim=Masktim/1.E+6 !Convert seconds
1910 Num$=VALS (X) IConvert index to
string for HPIB

1820 OUTPUT Uut; "DSP:AMPL: “&”time”&Nums&” “;Masktim !Output marker times

1930 NEXT X
1940 FOR X=1 TO 12

1950 READ Maskup !Read and output upper
limits

1860 Num$=VALS (X)

1970 OUTPUT Uut; "MEAS:DSP:AMPL: "&”AMPL”&Num$&” :HLIM *;Maskup

1980 OUTPUT Uut; “MEAS:DSP:AMPL: “&”AMPL " &NumS&” : HLIM: STATE ON”

1990 NEXT X
2000 FOR X=1 TO 12

2010 READ Masklo IRead and output lower
limits

2020 NumS=VALS (X)

2030 OUTPUT Uut;"MEAS:DSP:AMPL: ”&”AMPL”&NumS&” : LLIM #;Masklo

2040 OUTPUT Uut; "MEAS:DSP:AMPL: “&”AMPL”&NumS&” : LLIM: STATE ON”

2050 NEXT X

2080 ICALL SUBROUTINE ASKING USER TO MAKE APROPRIATE CARLE CONNECTIONS

2100 ¢

2110 CALL Sub_trickmobile (Uut, "CABLE”,(,0,Trickfreq,0) IAsk user to connect
HP 8922M/S ports to

2120 ! lemulate a mobile in

test mode
2130 !
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2

l===

2150 !

2160 IZSTABLISH A LOOP TO BE EXECUTED

2170 !

2180 !

219C Runs="yes” IFlag for REPEAT loop
2200 REPEAT

2210 Clock(1l)=TIMEDATE IStart a test time
clock for call set up

2220 !

2230
|ses—c—zmoosss—m——=sc——=sssSsoSSoSSSSSSSESSSSSSSSSSSSSSSSSSSSSSSoosSSSS=SES=SsSEE=SS
2240 !

2250 IACTIVATE THE MOBILE IN TEST MODE

2260 !

2270 cALL Sub trickmobile (Uut, "TXON“,Dsparfen(i),Dsppwr (1), Trickfreq, Extloss)
lActivate the test mode mobile

2280 [

2290

| o i m e mmI_SooCCmi_—sm—cECDso——————=—ooS—ssoS-———==zS===S—==Z==SZs
2300 !

2310 Clock (1) =TIMEDATE-Clock (1) IEnd call set up timer
2320 Clock(2)=TIMEDATE IStart measurement timer
2330 !

2340

|l e —pmEmMm—mmEm—m—m—m——mEm oS A—m———C S-S --CToSCoSCC--SCSCCSCSSSCSSS OSSO CoooSSSTSTSSSCoSXSSTST=oo=
2350 !

2360 | PERFORM DSP MEASUREMENTS

2370 !

2380 OUTPUT Uut; "DISP DSP” IReturn to the DSP
amplitude main screen

2390 FOR Txcount=1 TO Numdsppwr Outer loop for Tx
levels

2400 Txlev=Dsppwr (Txcount) 1Get Tx level from array
2410 OUTPUT Uut; ”"CELL:MS:TLEV”;Txlev 12adjust Analyzer to
correct power for mobile

2420 CALL Sub_trickmobile (Uut, "TXLEV”,0,Txlev,Trickfreqg,Extloss) !Command test
mode mobile to new Tx Level

2430 TxlevchangeS="true”

2440 FOR Arcount=1 TO Numdsparfcn iInner loop for ARFCN
2450 Arfen=Dsparfcn (Arcount) !Get ARFCN from array
2460 Freg=(890+Arfcn*.2)*1000000 !Calculate ARFCN fre-
quency

2470 CALL Sub_trickmecbile (Uut, "ARFCN”,Arfcn, 0, Freg, Extloss) ICommand test mode
mobile to new ARFCN

2480 OUTPUT Uut; "RFAN:FREQ “;Freq iTune Analyzer to
correct frequency

2490 Count=0 'Establish counter
for repeat measurements

2500 REPEAT IMay need to repeat
if mobile not settled

2510 QUTPUT Uut; “TRIG:AST ‘ARM’” |Arm the DSP measure-
ment

2520 OUTPUT Uut ; “MEASURE: DSPANALYZER: PHASE : ERROR:RMS?” IRead all the DSP
results: rms phase error

2530 ENTER Uut;Rmspher (Arcount, Txcount)

2540 INote: program will stick here, waiting for input if mobile fails to provide a
valid signal to trigger

2550 ! the HP 8922M/S. The program will timeout. The timecut code dissarms the
HP 8922M/S trigger.

2560 OUTPUT Uut; “MEASURE:DSPANALYZER:PHASE: ERROR: PEAK?”

! peak phase error

2570 ENTER Uut; Pkpher (Arcount, Txcount)

2580 OUTPUT Uut ; “MEASURE:DSPANALYZER: PHASE : ERROR: FRE-~

QUENCY?” ! frequency error

2590 ENTER Uut;Frer (Arcount, Txcount)
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2600 OUTPUT Uut; “MEASURE : DSPANALYZER :MSUM?”
! power versus time mask
2610 Jut;Masks (Arcount, Txco
2620 Uut; “MEASURE: DS I
! Tx power
2630 ENTER Uut; Slpwr (Arcount, Txcount)
2640 QUTPUT Uut; “RFAN:AMPL1?7 fRead expected power
level to compare with
2650 ENTER Uut;Anlevel !measured and +/-3d3
allowed range
2660 QUTPUT Uut; “MEASURE : DSPANALYZER: SSTATUS?” !Check for any DSP
measurement errors
2670 ENTER Uut;Sstatuss
2680 Threedb=ARBS (Anlevel-Slpwr (Arcount, Txcount) ) !Calculate difference
between measured and expected
2690 Count=Count+1
2700 UNTIL Count=3 OR Threedb<Leveltol OR Txlevchange$="false” !Re-do DSP once
if phone fails, the mobile
2710 IF Sstatus$<>“""No Error””” OR Threedb>3 THEN Imay still be settling
after Tx Level change
2720 Err$="DSP Measurement Problem * iCreate an error mes-
sage string
2730 IF Sstatus$<>"""No Error””# THEN Err$=Err$&Sstatus$
2740 IF Threedb>3 THEN ErrS$=Err$&” 3dB input range exceeded”
2750 Errcount=Errcount+1l
2760 Errors (Errcount)=Errs$
2770 END IF
2780 Txlevchange$S="false”
2790 NEXT Arcount
2800 NEXT Txcount
2810 !
2820
| S E oo EEEo s EmE oS mC o EEEEE e EEC e o m M EE e e e e m e s e m—mmee e
2830 !
2840 !PERFORM FAST POWER MEASUREMENTS
2850 !
2860 OQUTPUT Uut; ”"DISP:SCR CELL1” !Display cell control
screen
2870 FOR Txcount=Numfppwr TO 1 STEP -1 fOuter loop for mobile
Tx levels@eeR
2880 Txlev=Fppwr (Txcournt) !Get Tx level from array
2890 OUTPUT Uut; "CELL:MS:TLEV”;Txlev IAdjust analyzer to
correct expected power
2900 CALL Sub_trickmobile(Uut, “TXLEV”,0,Txlev, Trickfreqg,Extloss) !Command test
mode mobile to new T Level
2910 TxlevchangeS="true”
2920 FOR Arcount=1 TO Numfparfcn !Inner loop for ARFCN
2930 Arfen=Fparfcn (Arcount) !Get ARFCN from array
2340 Freqg=(890+Arfcn*.2)*1000000 ICalculate frequency
from ARFCN
2950 CALL Sub_trickmobile (Uut, “ARFCN”,Arfcn, 0,Freq, Extloss) !Command test mode
mobile to new ARFCN
2960 QUTPUT Uut; "RFAN:FREQ “;Freq {Tune analyzer fre-
quency
2970 Txlevcount=0 {Count for Tx Level
settling
2980 REPEAT !Loop while mobile Tx
Level settles
2990 Count=0 ICount for inner loop
3000 Fastpowerl=0 ISwap variable for
fast power measurement
3010 REPEAT iLoop untill value
stabalizes after analyzer
3020 Fastpower2=Fastpowerl ftuning.
3030 QUTPUT Uut; “MEAS:FTCP:POW?” lread the peak power
meter
3040 ENTER Uut;Fastpowerl
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3050 Deltapower=2ARS (Fasipowerl-Fastpower?2) ILook for change since
last measurement

3060 Count=Count+1 I'Thougn away 4 oid
readings (in EP 8%22M/8

3070 UNTIL (Count>4 AND Deltapower<Fpthreshcld) OR Count>10 !measuremement
pipline) then look for settled

3080 IF Count>10 THEN lvalue on new mea-
surement ARFCN. If it never

3080 Errcount=Errcount+1 Isetties note an error
3100 Error$ (Errcount)="Mobile’s output power did not settle within
‘Fpthreshold’ limits”

3110 END IF

3120 Fpwrmeas (Arcount, Txcount) = (Fastpowerl+Fastpower2) /2 !Average last two
good readings

3130 QUTPUT Uut; "RFAN:AMPL1?” IRead the HP 8922M/S
analyzer expected input level

3140 ENTER Uut;Anlevel land compare with the
measured power to check that

3150 Threedb=ABRS (Anlevel -Fpwrmeas (Arcount, Txcount) ) Ithe result is within
the allowed +/-3dB window

3160 Txlevcount=Txlevcount+1

3170 UNTIL Threedb<Leveltol OR Txlevcount>10 OR TxlevchangeS$="false”

3180 IF Threedb>3 THEN

3190 Errcount=Errcount+1

3200 Error$ (Errcount)="Fast power meas 3dB input range exceeded”

3210 END IF

3220 TxlevchangeS="false”

3230 NEXT Arcount

3240 NEXT Txcount

3250 !

3270 !

3280 {PERFORM BIT ERROR MEASUREMENTS

3290 ! INote: 4 BER measurements
can be made in parallel

3300 QUTPUT Uut; "DISP:SCR BERL” IDisplay single BER
test screen

3310 FOR Rxcount=1 TO Numberpwr touter loop for down-
link power levels

3320 Berpo=Berpwr (Rxcount) 1Get downlink power
level from array

3330 QUTPUT Uut; “"RFG:AMPL1 “;Berpo | Program HP B8922M/S
Generator to downlink power

3340 FOR Arcount=1 TO Numberarfcn !Inner loop for BER
test ARFCN

3350 Arfcn=Berarfcn (Arcount) IGet ARFCN from array
3360 Freqg=(890+Arfcn*.2)*1000000 ICalculate frequency
from ARFCN

3370 CALL Sub_trickmobile(Uut, "ARFCN”,Arfcn, 0,Freq,Extloss) !Command test mode
mobile to new ARFCN

3380 QUTPUT Uut; ”"RFAN:FREQ “;Freq ITune analyzer fre-
quency

3390 QUTPUT Uut; "TRIG:BET:MODE ‘RUN‘" 'off BER test until
channel change is done. Run test.

3400 OUTPUT Uut; “MEAS:BET:BERR:RATIOL?” IRead bit error test
result

3410 ENTER Uut;Berl (Arcount, Rxcount)

3420 Berl {Arcount, Rxcount ) =Berl (Arcount, Rxcount) /10000 IConvert from ppm to
%

3430 NEZXT Arcount

3440 NEXT Rxcount

3450 QUTPUT Uut;”RFG:AMPL1 “;Bchpwr IReset downliink to
normal power

3460 !
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348¢C Clock({2) =TI
3500 Clock({3)=T
timer

EDATE-Clock (2}

3510 1!

3520

| S Em s C e m e E S e E EE EE e e e E e m e e f s e e e e
3530 !

354 PEND THE CALL

3550

3560 CALL Sub_crickmobile (Uuc, "TXOFF”, 0,0, Trickireq, 0) |Dissable the test
mode mobile

3570 CALL Sub_syserror (Uut, ErrorsS(*),Errcount) ICheck for any
HP 8922M/S logged errors

3580 !

3680 CALL

Sub_printic (Fparfen(*), Fppwr (*), Fpwrmeas (*) ,Null(*) ,Null(*),Null (*),Null(*), Nullst$ (*
) Numfparfcn, Numfppwr, Message$ (3), Messages (4) , EmptystS, Empty)

3690 CALL

Sub printit (Dsparfen(*), Dsppwr (*), Slpwr (*), Pkpher (*), Rmspher (*) ,Frer (*) ,Null (*},Masks
(*),Numdsparfcn, Nundsppwr , Messages (5) , Message$ (6) , Emptyst S, Empty)

3700 CALL

Sub_printit (Berarfen(*),Berpwr (*),Berl(*),Rxqual (*),Rxlev(*),Txtim(*),Null (*),Nullst$
(*) ,Numberarfcn, Numberpwr, MessagesS (7) , Message$ (8) , Emptyst$, Empty)

3740 IPRINT TEST TIMES AND ERROR MESSAGES

3750 !

3760 !

3770 FOR X=1 TO 3

3780 PRINT Message$ (X+3) ; DROUND (Clock (X), 4) ;Messages$ (9)
3790 NEXT X

3800 PRINT

3810 PRINT

3820 IF Errcount=0 THEN

3830 Errcount=1

3840 Error$(l)=“No Errors”

3850 END IF

3860 FOR X=1 TO Errcount

3870 PRINT Errors$ (X)

3880 NEXT X

3890 Errcount=0

3900 !

3910
lz==============zc---cssc-oo-sooroo———=—s=sm=z—o--==mz—--—-—==-=—=c=-c-====—=—-=——————c-m-=m=—===
3820

3330 !LOOP IF ANOTHER PHONE IS TO BE TESTED

3940 !

3950 PRINT MessageS(2)

3960 INPUT Answers$S

3870 RunS="rno”

3980 IF Answer$="Y” OR AnswerS$="y*” THEN RunS="yes”
3980 UNTIL RunS<>“yes”

4000 END

4010 !
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4080

Sub_printit (Resultl(*),Result2(*),Result3(*),Results(*}, Resul
itles,HeadingsS, EmptystsS, Empt

(*),R
4090
4100
4110
4120
4130
4140
4150
4160
4170
4180
4190
4200
4210
4220
4230
4240
4250
4260
4270
4280
4290
4300
4310
4320
4330
4340
HP 89
4350
stack
4360
4370
4380
the p
4390
4400
4410
been
4420
4430
4440
4450
4460
4470
4480
opper
4490

ram3

| SUBROUTINES BELOW

IRESULTS PRINTING SUBROUTINEZ
i

SUB

v, T

z, T

esulc8s(*) , Numarfcn, Numpw
PRINT Titles$
PRINT
PRINT Heading$
FOR Arcount=1 TO Numarifcn
FOR Txcount=1 TO Numpwr
PRINT Resultl {Arcount),
PRINT Result2 (Txcount),

IF Result3(1l,1)<>Empty THEN PRINT
IF Resultd(l,1l)<>Empty THEN PRINT
IF Result5(l,1)<>Empty THEN PRINT
IF Resulté6(l,1l)<>Empty THEN PRINT
IF Result7(l,1l)<>Empty THEN PRINT
IF Result8s(1l,1
PRINT
NEXT Txcount
NEXT Arcount
PRINT
SUBEND

ICHECK FOR HP 83822M/S SYSTEM ERRCRS
i
SUB Sub_syserror (Uut,Error$ (*),Errcount)
DIM Systemerror$[100]
REPEAT
22M/S error stack
QUTPUT Uut;”SYSTEM:ERROR?”

ENTER Uut;Systemerror$
IF VAL (Systemerrors)<>0 THEN
Errcount=Errcount+1

rograms error array
ErrorS {Errcount)=Systemerrors
END IF
UNTIL VAL (Systemerrors)=0
read
SUBEND

1t6(*),Resulc?

t5(*),Resu
v)

DROUND (Result3 (Arcount, Txcount) , 4),
DROUND (Result4 (Arcount, Txcount) , 4},
DROUND (Result5 (Arcount, Txcount) , 4),
DROUND (Result6 (Arcount, Txcount) , 4},
DROUND (Result7 (Arcount, Txcount) ,4),

) <>Emptyst$ THEN PRINT Result8S (Arcount, Txcount),

ISet up a loop to drain the
IRead the last error from the
ICode 0 indicates no error

1If not zero, add the error to

IEnd when all the errors have

{CONFIGURE THE HP 8922M/S AUX RF OUT PORT TO EMULATE A MOBILE IN TEST MODE

1

IThis subroutine uses unsupported HP-IB
ating as if

la test mode mobile was connected.

the mobile.
IReplacing this subroutine with one to control a real GSM mobile would allow the
program to be

4500

4510
4520
4530
4540

tused in a real application
i

commands to ‘trick’ the HP 8322M/S into

The Aux RF Out port is configured to emulate

SUB Sub_trickmobile (Uut,Func$,Arfcn, Txlev, Trickfreg, Extioss)

Trickfreqg=(935+Arfcn*.2)*1000000

to equal the downlink

4550
late

Trickloss=Extloss+ (2*Txlev)-43+7
Tx Level changes

Iadjust the uplink frequency

1Adjust the ext loss to simu-
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iThese commands configure the

temulating the mobile

!These commands simulate a chan-

4560 IF FuncS="TXON" THEN

generator to begin

4570 QUTPUT Uut; "RFG:AMPL2 7DBM”

£580 QUTPUT Uut; "RFG:0UTP ‘AUX RFQUT’”

4590 OUTPUT Uut; "CONT:QOFL:RFIN “;Trickloss

4600 UTPUT Uut; "CELL:CALL:TCH:ARICN “;Arfcn
4610 QUTPUT Uuc; “CELL:CALL:TCE:TSL 27

4620 OUTPUT Uut;”CELL:CALL:ORIGINATE"

4630 OUTPUT Uut;”SERV:LATCH:SEL ‘¢_pulse_starc_trig’”
4640 OUTPUT Uut; “SERV:LATCH:VALUE 1432”

4650 OUTPUT Uut;“SERV:LATCH:SEL ‘g_pulse_stop_trig’”
4660 QUTPUT Uut; "SERV:LATCH:VALUE 1281~”

4670 QUTPUT Uut; “SERV:LATCH:SEL ‘g_tx_slot'”
4680 QUTPUT Uut; “SERV:LATCH:VALUE 57

4630 OUTPUT Uut; *SERV:LATCH:SEL ‘g _mux_a_cntl’”
4700 OUTPUT Uut; “SERV:LATCH:VALUE 757

4710 OUTPUT Uut;”SERV:LATCH:SEL ‘g_hop_to_bch’”
4720 OUTPUT Uut; “SERV:LATCH:VALUE 1536”

4730 OUTPUT Uut;”RFG:MOD:PULS °‘EXT'”

474¢ END IF

4750 IF FuncS=”"AR¥FCN” THEN

nel change by

Ire-tuning the generator

!These commands simulate a Tx

!Dissable the TCH to simulate

4760 OUTPUT Uut; “CELL:CALL:TCH:ARFCN “;Arfcn
4770 OUTPUT Uut; “SERV:LATCH:SEL ‘g_tx_slot’”
4780 OUTPUT Uut; "SERV:LATCH:VALUE 5"

4790 OUTPUT Uut; ”SERV:LATCH:SEL ‘g _mux_a_cntl’”
4800 OUTPUT Uut;”SERV:LATCH:VALUE 75"

4810 OUTPUT Uut; “SERV:LATCH:SEL ‘g_hop_to_bch’”
4820 QUTPUT Uut; “SERV:LATCH:VALUE 1536~

4830 END IF

4840 IF Func$="TXLEV” THEN

Level Change

4850 QUTPUT Uut; “CONF:0OFL:RFIN “;Trickloss

4860 END IF

4870 IF Func$="TXQOFF” THEN

turning the

4880 OUTPUT Uut; “CELL:CALL:END” mobile off
4890 END IF

43800 IF FuncS$="CABLE” THEN

4810 PRINT

4920 PRINT “Connect a short cable from the HP 8922M/S AUX RF OUT”
4930 PRINT “to the RF IN/OQUT port”

48940 PRINT

4950 PRINT “Cycle instrument power when testing is complete”
4960 PRINT

4970 PRINT “Press Return when ready”

4980 PRINT

43890 INPUT Dummys$S

5000 END IF

5010 SUBEND

5020 !

5030

5040
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NOTE

Transient Settling Times

The following transient settling (wait times) should be considered when executing HP-IB
programs from an external controller or using the built-in IBASIC coniroller to execute
prograims.

During query loops (especially for IBASIC applications), it is recommended to use a WAIT
statement like WAIT Delta_t, where Delta_t is user defined (i.e. WAIT 0.5 ! wait 0.5
seconds).

1 Each of the following operations requires checking that a certain state has been reached
before continuing with other HP-IB commands:

a) Ending a Call. Wait for CELL CONTROL Call Status to be 'INACTIVE’and then
check for Call Status RR to be "BCCH".

OUTPUT 714;“CELL:CALL:END”
REPEAT
WAIT Delta_t
OUTPUT 714;”CELL:CALL:STATUS:STATE?” t Query the Call Status
ENTER 714;Query$
UNTIL QueryS="*"INACTIVE””""
IF {(QueryS$="""INACTIVE""")
REPEAT
WAIT Delta_t
QUTPUT 714;7”CELL:CALL:STAT:RR?” ! Query the RR Call Status
ENTER 714;QueryS
UNTIL QueryS="""BCCH""”
END IF

b) Originating a Call. Must wait for CELL. CONTROL Call Status to be
"CONNECTED’:

QUTPUT 714;”CELL:CALL:QRIG”

! Answer call when the mobile rings

REPEAT
WAIT Delta_t
OUTPUT 714;7CELL:CALL:STATUS:STATE?” ! Query the Call Status
ENTER 714;Querys

UNTIL Querys$="*"CONNECTED""”
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¢) Setting the HP 8922M/S to an Activated state. Must wait for the CELL CONTROL
Signaling (RR) Call Status to be "BCCH’.

OUTPUT 714;7DISP CCON”
OUTPUT 714;"CCON:STAT 'ACTIVATED'”
DISP “Waiting for HP 8322M/S to provide BCCH. . .*

REPEAT
WAIT Delta_t
QUTPUT 714;”CELL:CALL:STAT:RR?” ! Query the RR Call Status
ENTER 714;QuerysS

UNTIL QueryS="""BCCH”""

d) Setting the HP 8922M/S back to a Settable state. Must wait for the field to change
its state.

QUTPUT 714;“CCON:STAT ‘SETTABLE’”

REPEAT
WAIT Delta_t
QUTPUT 714;”"CCON:STAT?” ! Query the Cell Configure state
ENTER 714;Querys

UNTIL QueryS="""SETTABLE"""

e) Doing a PRESET (*RST). Must make sure the call is ended (See (a)).

f) Running a Bit Error Test measurement. Must wait for STOP after a RUN is
executed to query any measurement results.

QUTPUT 714;"DISP BET”
QUTPUT 714;"TRIG:BET:MODE ’RUN’”
REPEAT
WAIT Delta_t
QUTPUT 714;"TRIG:BET:MODE?” ! Query the Bit Error Test
Trigger mode
ENTER 714;Query$
UNTIL QueryS=”""STOP”""

g) Querying measurements in SINGLE or CONT (continous) mode. Refer to the
section for querying measurements through HP-1B.
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2.

The following operations may affect how much wait time is needed between HP-1B or
IBASIC commands.

a) IBASIC operation - especially tight query loops

b) Continuous measurements

i. DSP Analyzer - Phase, Amplitude and Data Bits measurements
ii. Output RF Spectrum measurements Option 006 only

iii. Pulse On/Off Ratio measurements Option 006 only

iv. Spectrum Analyzer measurements Option 006 only

v. Oscilloscope measurements

vi. CW measurements

vii. AF Analyzer measurements
¢) Signaling operations:

i. SACCH measurements

ii. Intercell Handovers

iii. Intracell Handovers

iv. Trace views are active

When performing the following operations, include a wait statement for a maximum of
the period of time given, before issuing the next command.

a) Executing Loopback functions - loopback on and off: 1 second

OUTPUT 714, "CELL:AUD:LOOP:QOFF” ! loopback off
WAIT 1

QUTPUT 714, ”"CELL:AUD:LOOP:FE” | on with frame erasure
WAIT 1

OUTPUT 714, "CELL:AUD:LOOP:NOFE” ! on without frame erasure
WAIT 1

b) Changing Audio Speech Configurations to "ECHO’: 0.5 second

OUTPUT 714, ”CELL:AUD:SPE:CONF 'ECHO’
WAIT 0.5

¢) Changing Audio Speech Configurations to "PRBS’: 2 seconds

QUTPUT 714, ”CELL:AUD:SPE:CONF 'PRBS’
WAIT 2

d) Setting the MS TX power Level: 1 second

QUT?UT 714, ”CELL:MS:TLEV 77
WAIT 1
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e) Arming DSP Analyzer, Output RF Spectrum or Pulse On/Off measurements in
Single mode from IBASIC - after sending the Arm command wait approximately 5
seconds.

OUTPUT 714, ”TRIG:ASTate 'ARM’”
WAIT 5

f) IMEI Request: 10 seconds

OUTPUT 714, "MSIN:MS:IMEI:REQ”
- WAIT 10

g) TMSI Reallocation: Query TMSI value (should change within 10 seconds)

i. Read TMSI string OUTPUT 714, “MSIN:PAG:TMSI?~
ii. Send TMSI Reallocation command OUTPUT
714, "MSIN:PAG:TMSI:REAL”
iii. Wait until OUTPUT 714, "MSIN:PAG:TMSI?” returns anew string

1 10 seconds maximum

We expect users, operating remotely, to make measurements in single mode, mainly for
speed reasons. However, if you operate in continuous (CONT) measurement mode and
you change a parameter that affects the measurement result, then (at a maximum) the third
measurement result queried will be an outcome of the new setup and not the previous
setup.
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AF Analyzer Subsystem

AiN
AIN
Description  Selects/queries the state of the front panel AUDIO IN LO BNC connector. FLOAT means
AUDIO IN LO will be used to generate floating input signal (that is NOT referenced to a
common ground signal). GND means AUDIO IN LO will be connected to a common
ground signal
Syntax AFANalyzer: AIN?
AFANalyzer:AIN <string>
Options ‘FLOAT’ | ‘GND’
DEMPhasis
Description  Selects/queries the AF ANalyzer DE-EMPhasis state.
Syntax AFANalyzer:DEMPhasis?
AFANalyzer:DEMPhasis <string>
Options 750 US’ | "OFF
DEMPhasis:GAIN
Description  Selects/queries the DE-EMPhasis GAIN selection. Typically, this is selected
automatically, based on audio level.
Syntax AFANalyzer:DEMPhasis:GAIN?
AFANalyzer:DEMPhasis:GAIN <string>
Options ’0DB’ 1’10 DB’ | 20 DB’ | °30 DB’
DETector
Description  Selects/queries the AF Analyzer Detector which is used for all AF Analyzer measurements.
Syntax AFANalyzer:DETector?
AFANalyzer:DETector <string>
Options 'RMS’ | 'PK+’ | 'PK-" 1 'PK+-/2’ | 'PK+-MAX |

"PK+ HOLD’ | 'PK- HOLD’ | 'PK+-/2 HD’ | 'PK+-MX HD’
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DETector:PKLocation

DETector:PKLocation

Description  Selects/queries the PeaK DETector Location.

Syntax AFANalyzer:DETector:PKLocation?
AFANalyzer:DETector:PKLocation <string>

Options "FILTERS’ | 'DE-EMP’
DETector:SETTling

Description  Selects/queries the DETector SETTling mode.

Syntax AFANalyzer:DETector:SETTling?
AFANalyzer:DETector:SETTling <string>

Options ‘SLOW’ | ‘FAST”
Where;
¢ SLOW is useful for low frequency audio measurements.
e FAST is useful for higher frequency audio measurements.
ELResistor

Description Sets/queries the External Load Resistor assumed for measuring watts of power into an
external load resistor. Default HP-IB and display unit is Ohms.

Syntax AFANalyzer:ELResistor?
AFANalyzer:ELResistor <real [units]> | [FNUM]

Options Refer Appendix B.
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FiLTer1

FILTerl
Description  Selects/queries the AF Analyzer Filter 1.
Syntax AFANalyzer:FILTer1?

AFAN:FILT1?

AFANalyzer:FILTer] <string>
AFAN:FILT] <string>

Options ‘20HZ HPF’ | ’50HZ HPF’ | "300HZ HPF’
FILTer2
Description  Selects/queries the AF Analyzer Filter 2.
Syntax AFANalyzer:FILTer2?
AFAN:FILT2?
AFAN:FILT2 <string>

AFANalyzer:FILTer2 <string>
Options *300HZ LPF’ | *’3KHZ LPF’ | '15KHZ LPF’| °>99KHZ LP’

GTIMe

Description  Sets/queries the AF ANalyzer Gate TIMe (AF Cnt Gate).
Default HP-IB unit is seconds (S).
Default display unit is milli-seconds (MS).

Syntax AFANalyzer:GTIMe?
AFANalyzer:GTIMe <real [units]> | [:FNUM]

Options Refer Appendix B.
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INPut

INPut
Description Selects/queries the AF ANalyzer INPut. This selection determines what signal is to be
measured by the AF ANalyzer as well as for the oscilloscope.
Syntax AFANalyzer:INPut?
AFANalyzer:INPut <string>
Options >SCOPE IN’ | 'FM DEMOD’ | ’PLS DEMOD’ | ’AUDIO IN’ |
"AUDIO OUT’| ’TAM MOD IN’ | "SPEECH IN’ |
’SPEECHOUT’
INPut:GAIN
Description  Selects/queries the INPut GAIN. This is typically selected automatically based on audio
level.
Syntax AFANalyzer:INPut: GAIN?
AFANalyzer:INPut:GAIN <string>
Options '0DB’ 1’20 DB’ | 40 DB’
SMPoint
Description  Selects/queries the Scope Measurement Point. This selection determines where in the
hardware block diagram the oscilloscope is making the desired measurement.
Syntax AFANalyzer:SMPoint?
AFANalyzer:SMPoint <string>
Options 'DE-EMP’ | 'FILTERS’ | 'INPUT’ | 'NOTCH’
NOTCh:GAIN
Description  Selects/queries the NOTCh GAIN. This is typically selected automatically based on audio
level.
Syntax AFANalyzer:NOTCh: GAIN?
AFANalyzer:NOTCh:GAIN <string>
Options '0DB’ 1’10DB’ [’20DB’ [’30 DB’ | ’40 DB’
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RANGIng

Description

Syntax

Options

RANGing

Selects/queries the RANGing (Gain Cntl) STATe.

AFANalyzer:RANGing?

AFANalyzer:RANGing <string>

"AUTO’ | "HOLD’

Where;

* AUTO results in gain selections being made automatically based on audio level.

+ HOLD causes all gain selections to maintain their present state for either manual
selection or until AUTO is selected.

Description

Syntax

Options

NOTE

SPEaker:MODE

Selects/queries the SPEaker AL.C MODE.
AFANalyzer:SPEaker:MODE?
AFANalyzer:SPEaker:MODE <string>
’ON’ | ’OFF’

This command is not available for the HP 89228S.

Description

Syntax

Options

NOTE

SPEaker:VOLume

Selects/queries the SPEaker VOLume.

AFANalyzer:SPEaker:VOLume?

AFANalyzer:SPEaker:VOLume <string>

"POT’ | ’OFF’

Where;

»  POT means the SPEaker VOLume is controlled via the front panel VOLUME control.

e OFF means the SPEaker VOLume is turned off, independent of the front panel
VOLUME control.

This command is not available for the HP §9225.
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AF Generator Subsystem
AMPLitude

Description

Syntax

Options

AMPLitude

Sets/queries the AF Generator Audio Output AMPLitude, which will be present at the front
panel AUDIO OUT connector.

HP-IB unit is Volts.

Display units are V and mV.

Default display unit is mV.

AFGenerator:AMPLitude?

AFGenerator: AMPLitude <integer [units]> | [:FNUM)]

Refer to Appendix B.

Description

Syntax

Options

COUPling

Selects/queries the AF Generator Audio Output COUPling
AFGenerator:COUPling?

AFGenerator:COUPling <string>

‘AC’ | ‘DC

Description

Syntax

Options

FREQuency

Sets/queries the AF Generator Audio Output, which will be present at the front panel
AUDIO OUT connector.

Default HP-IB unit is HZ.

Default display unit is KHZ.

AFGenerator:FREQuency?

AFGenerator:FREQuency <integer [units]> | [FNUM)]

Refer to Appendix B.
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Audio Frequency Commands (Measure Subsystem)
ACLevel

Description

Syntax

Options

ACLevel

Sets the AC Level MEASurement attributes.

HP-IB unit is V.

Display units are dBm, V, mV, uV, dBuV, W; default unit is V.
Queries the AC Level MEASurement result for AF Analyzer inputs.
(AFAN:INP) that are in units of AC level.

MEASure: AFRequency:ACLevel?

MEASure: AFRequency:ACLevel:MM] | [:AVG] | [:MET]

Refer to Appendices D, F and G.

Description

Syntax

Options

AM

Sets the AM Depth MEASurement attributes. Queries the AM Depth MEASurement result
for AF Analyzer inputs (AFAN:INP) that are units of percent.

HP-IB unit is %(PCT).

Display units are %(PCT).

MEASure: AFRequency:AM?

MEA Sure: AFRequency:AM[:MM] | [:AVG] | [:MET]
Refer to Appendices D, F and G.

Description

Syntax

Options

DCAM

Sets the DC AM Level MEASurement attributes. Queries the DC Level MEASurement
result for AF Analyzer inputs (AFAN:INP) that are units of percent.

HP-IB unit is %(PCT).

Display units are %(PCT).

MEASure: AFRequency:DCAM?

MEASure: AFRequency:DCAM[:MM] | [:AVG] | [:MET]

Refer to Appendices D, F and G.
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DCFM

Description

Syntax

Options

DCFM

Sets the DC FM Level MEASurement attributes. Queries the DC Level MEASurement
result for AF Analyzer inputs (AFAN:INP) that are units of Hertz.

HP-IB unit is HZ.

Display units are KHZ, HZ; default unit is HZ.

MEASure:AFRequency:DCFM?

MEASure:AFRequency:DCFM[:MM] | [:AVG} | [:MET]

Refer to Appendices D, F and G.

Description

Syntax

Options

DCVolts

Sets the DC Volts MEASurement attributes. Queries the DC Volts MEA Surement result for
AF Analyzer inputs (AFAN:INP) that are units of DC Volts.

HP-IB unit is V.

Display units are dBm, V, mV, uV, dBuV, W; default unit is V.
MEASure: AFRequency:DCVolts?
MEASure:AFRequency:DCVolts[:MM] | [:AVG] | [:MET]
Refer to Appendices D, F and G.

Description

Syntax

Options

DISTortion

Sets the DISTortion MEA Surement attributes. Queries the DISTortion MEASurement
result.

HP-IB and Display units are dB and percent (PCT).

Default HP-IB and display unit is PCT.

MEA Sure: AFRequency:DISTortion?

MEASure: AFRequency:DISTortion[:MM] | [:AVG] | [:MET]
Refer to Appendices D, F and G.
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FM

FM

Description  Sets the FM deviation MEASurement attributes. Queries the FM deviation MEASurement
result for FM DEMOD AF Analyzer.
HP-IB unit is HZ.

Display units are kHZ, HZ; default unit is HZ.

Syntax MEA Sure: AFRequency:FM?
MEASure:AFRequency:FM[:MM] | [:AVG] | [:MET]

Options. Refer to Appendices D, F and G
FREQuency

Description  Sets the Audio FREQuency MEA Surement attributes. Queries the Audio FREQuency
MEA Surement result.

HP-IB unit is HZ.
Display units are KHZ, HZ; default unit is HZ.

Syntax MEASure: AFRequency:FREQuency?

MEASure: AFRequency:FREQuency[:MM] | [:AVG] | [:MET]
Options Refer to Appendices D, F and G.

SELect

Description Selects/queries the Audio FRequency SELected measurement. NOTE: to get valid
measurements for DC AM, DC FM and DC Volts, this filed must be set to 'DC LEVEL’
and the AF Analyzer Input (AFAN:INP) is set to look at an AM, FM, or voltage source
(respectively).

Syntax MEA Sure: AFRequency:SELect?
MEA Sure: AFRequency:SELect <string>
Options "AF FREQ’ | ’'DC LEVEL’ | 'DISTN’ | 'SINAD’
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SINad

Description

Syntax

Options

SINad

Sets the SINad MEASurement attributes. Queries the SINad MEASurement result.
HP-IB and Display units are dB and percent (PCT)

Default HP-IB and Display unit is dB

MEASure: AFRequency:SINad?

MEASure:AFRequency:SINad[:MM] | [:AVG] | [:MET)]

Refer to Appendices D, F and G.
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Bit Error Test Subsystem
BITS

BITS
Description Sets/queries the number of BITS to test to make this Bit Error Test measurement complete.
Syntax BETest:BITS<n>?
BETest:BITS<n> <integer> | [:INUM]
Options Where <n>= 1 through 4.
Refer to Appendix A.
LOOPback:LDELay
Description Sets/queries the Loop DELay. This is the number of speech frames to be assumed for
loopback. delay. This affects how and when bit error test measurement bit patterns are
compared.
Syntax BETest:LOOPback:LDELay?
BETest:LOOPback:LLDELay <integer> | [[INUM)
Options Refer to Appendix A.
LOOPback:LDELay:MODE
Description  Sets/queries the Loop DELay MODE.
Syntax BETest:LOOPback:LLDELay:MODE?
BETest:LOOPback:I.LDELay:MODE <string>
Options "AUTO’ | 'MANUAL®

Where;

* AUTO automatically sets LDELay (above) once when the measurement is started. This
is a timing calibration action.

*  MANUAL means the Loop DELay is controlled manually via the :LDELay command.
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TYPE

TYPE

Description  Selects/queries the Bit Error Test measurement TYPE. This defines the Bit Error Test
measurement TYPE for each of the four available Bit Error Test measurements.

Syntax BETest: TYPE<n>?
BETest: TYPE<n> <string>
Options "TYPED’ | ’RESTYPEI’ | 'TYPEIA’ | '/RESTYPEIA’ |

*TYPEIl’ {'RESTYPEIl’ | 'TYPEIB’ | 'RESTYPEIB’ |
*ALLFS’ | 'RESALLFS’ | ’OFF’
Where <n>= 1 through 4.




Bit Error Test Commands
(Measure Subsystem)

7-1



Bit Error Test Commands (Measure Subsystem)

SR O (O~r(EESe Tect<integer>?)

\P(BESelecthntegeNJ Sp
BERRor O COUNt<integer>? o

COUNt<integer>

»ICount<integer>?) —

»(IRAT io<integer>?) —
IRRTi0<integer?>

»RATio<integer>?) <

“{BTESted< integer>§ —
CRC ) COUNt<integer>? “

“wRATio<integer>?) A
RATio<integer> » Appendix D
'prendlx Fl

Continued Over

v




Bit Error Test Commands (Measure Subsystem)

(O*>COUNt < integer>? /
COUNt<1nteger>

\'C[Countﬁntegew?) g

ICount<integer>

\DCIRFITloHntegem’?)— y

IRAT10¢integer>

»RATio<integer>7?)
RATio<integer>

\PGLSe fect< mteger>’a

M(FLSelect<integer> O,

%LTYpe(mtegem@ /

GO~

\D(IBTestecR integer>?)

WSSTatus?) s




Bit Error Test Commands (Measure Subsystem)
BESelect

Description

Syntax

Options

BESelect

Selects/queries the Bit Error SELected Bit Error Test measurement to display (BE Ratio,
BE Count) for the given measurement number n,

MEASure:BETest:BESelect<n>?
MEA Sure:BETest:BESelect<n> <string>
’BE COUNT"’ | 'BE RATIO’

where <n>=1..4.

Description

Syntax

Options

BERRor:COUNt

Sets the Bit ERRor COUNt MEASurement attributes. Queries the Bit ERRor COUNt
(completed),

MEASure:BETest:BERRor: COUNt<n>?
MEASure:BETest:BERRor:COUNt<n>{:MM_MOD] | [:AVG]
where <n> = 1..4.

Refer to Appendices E and F.

Description

Syntax

Options

BERRor:ICOunt

Sets the Bit ERRor Intermediate COunt MEASurement attributes. Queries the Bit ERRor
COunt (completed).

NOTE: This can only be queried when in the state

TRIGger:BETest: MODE ‘RUN’

MEA Sure:BETest: BERRor:ICOUNt<n>?

MEASure:BETest: BERRor:ICOUNt<n>[:MM-MOD]} | [:AVG]

where <n>=1..4.

Refer to Appendices E and F.
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BERRor:IRATio

Description

Syntax

Options

BERRor:IRATio

Sets CRC Intermediate RATio MEASurement attributes. Queries the CRC Intermediate
RATio

HP-IB units are % (PCT), PPM;

default unit is PPM.

Display units are % (PCT), PPM;

default unit is PPM.

NOTE: This can only be queried when in the state
TRIGger:BETest:MODE ‘RUN’
MEASure:BETest:BERRor:IRATio<n>?
MEASure:BETest:BERRor:IRATio<n>[:MM] | [:AVG]
where <n>=1..4,

Refer to Appendices D and F.

Description

Syntax

Options

BERRor:RATIo

Sets Bit Error RATio MEASurement attributes. Queries the Bit ERRor RATio
HP-IB units are % (PCT), PPM,;

default unit is PPM.

Display units are % (PCT), PPM,;

default unit is PPM.

MEASure:BETest:BERRor:RATio<n>?
MEASure:BETest:BERRor:RATio<n>[:MM] | [:AVG]

where <n>=1..4,

Refer to Appendices D and F.

Description
Syntax
Options

BTESted

Queries the number of Bits TESted for the completed Bit ERRor Test measurements
MEASure:BETest:BTESted<n>?

where <n>=1.4.

7-5



Bit Error Test Commands (Measure Subsystem)
CRC:COUNt

CRC:COUNt

Description  Sets the CRC COUNt MEASurement attributes. Queries the CRC COUNt (completed),

Syntax MEASure:BETest:CRC:COUNt<n>?
MEASure:BETest:CRC:COUNt<n>[:MM-MOD] | [:AVG]

Options where <n> = 1..4.

Refer to Appendices E and F.

CRC:I1COunt
Description  Sets the CRC Intermediate COunt MEASurement attributes. Queries the CRC Intermediate
COunt (completed).
NOTE: This can only be queried when in the state
TRIGger:BETest:MODE ‘RUN’
Syntax MEASure:BETest: CRC:ICOunt<n>?
MEASure:BETest: CRC:ICOunt<n>[:MM-MOD] | [:AVG]
Options where <n>=1..4.

Refer to Appendices E and F.

CRC:IRATio
Description  Sets CRC Intermediate RATio MEASurement attributes. Queries the CRC Intermediate
RATio
HP-IB units are % (PCT), PPM; default unit is PPM.
Display units are % (PCT), PPM; default unit is PPM.
NOTE: This can only be queried when in the state
TRIGger:BETest:MODE ‘RUN’
Syntax MEASure:BETest: CRC:IRATio<n>?
MEASure:BETest:CRC:IRATio<n>[:MM] | [lAVG]
Options where <n>=1..4.

Refer to Appendices D and F.




Bit Error Test Commands (Measure Subsystem)
CRC:RATio

Description

Syntax

Options

CRC:RATio

Sets CRC RATio MEASurement attributes. Queries the CRC RATio (completed).
MEASure:BETest: CRC:RATio<n>?

MEASure:BETest: CRC:RATio<n>[:MM] | [:AVG]

where <n>=1..4,

Refer to Appendices D and F.

Description

Syntax

Options

FERasure: COUNt

Sets the Frame ERasure COUNt MEA Surement attributes. Queries the CRC COUNt
(completed),

MEASure:BETest:FERasure:COUNt<n>?
MEASure:BETest:FERasure:COUNt<n>[:MM-MOD] | [:AVG]
where <n>=1.4.

Refer to Appendices E and F.

Description

Syntax

Options

FERasure:ICOunt

Sets the Frame ERasure Intermediate COunt MEA Surement attributes. Queries the Frame
ERasure Intermediate COunt.

NOTE: This can only be queried when in the state

TRIGger:BETest: MODE ‘RUN’

MEASure:BETest:FERasure:ICOunt<n>?
MEASure:BETest:FERasure:ICOunt<n>[:MM-MOD] | [:AVG]

where <n>=1..4.

Refer to Appendices E and F.
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Bit Error Test Commands (Measure Subsystem)
FERasure:IRATio

FERasure:IRATio

Description Sets Frame ERasure Intermediate RATio MEASurement attributes. Queries the Frame
ERasure Intermediate RATio
HP-IB units are % (PCT), PPM; default unit is PPM.
Display units are % (PCT), PPM; default unit is PPM.

NOTE This can only be queried when in the state: TRIGger:BETest: MODE ‘RUN’

Syntax MEASure:BETest:FERasure:IRATio<n>?
MEASure:BETest:FERasure:IRATio<n>[:MM] | [:AVG]

Options where <n> = 1..4.
Refer to Appendices D and F.
FERasure:RATio

Description Sets Frame ERasure RATio MEASurement attributes. Queries the Frame ERasure
RATio(completed).
HP-IB units are % (PCT), PPM; default unit is PPM.
Display units are % (PCT), PPM; default unit is PPM.

NOTE This can only be queried when in the state: TRIGger:BETest:MODE ‘RUN’

Syntax MEASure:BETest:FERasure:RATio<n>?
MEASure:BETest:FERasure:RATio<n>[:MM] | [:AVG]

Options where <n>=1..4.
Refer to Appendices D and F.
FLSelect

Description Selects/queries the Frame Loss Selected Bit Error Test measurement to display (Count or
Ratio) for the given Frame Loss TYpe (FE or CRC).

Syntax MEA Sure:BETest:FLSelect<n>?
MEASure:BETest:FLSelect<n> <string>

Options ‘COUNT’ | ‘RATIO’

where <n> = 1..4.




Bit Error Test Commands (Measure Subsystem)
FLTYpe

FLTYpe

Description Selects/queries the Frame Loss Selected Bit Error Test measurement to display (Count or
Ratio) for the given Frame Loss Select (Count or Ration) for the given measurement
number.

Syntax MEASure:BETest:FLTYpe<n>?
MEASure:BETest:FLT Ype<n> <string>

Options ‘FE’ | ‘CRC’
where <n>=1.4.
IBTested

Description  Queries the number of Bits Tested for the Intermediate Bit Error Test measurements.

NOTE This can only be queried when in the state: TRIGger:BETest:MODE ‘RUN’

Syntax MEASure:BETest:IBTested<n>?

Options where <n>=1..4.
SSTatus

Description  Queries the Bit Error Test SYNC STatus. Will return ’NO ERROR’ or 'BAD SYNC’. This
field will only be updated when the demod arm state goes from "DISARM” to ARM.”
This is the same as DDEMod:SYNC:SSTatus.

Syntax MEASure:BETest:SSTatus?

Options Not Applicable
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SSTatus
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Cell Configuration Subsystem
ABCCh

ABCCh
Description  Selects/queries the Auxiliary BCCH. This defines the state of the auxiliary BCCH data and
clock outputs.
Syntax CCONfigure:ABCCh?
CCONIfigure: ABCCh <string>
Options ‘OFF’ | ‘ADJACENT’
Where;
¢ OFF means the auxiliary BCCH is deactivated.
* ADJACENT means the auxiliary BCCH outputs are intended to be used to generate an
adjacent cell BCCH (using an external 0.3 GMSK RF Generator).
ABCCh:BCC
Description  Queries the Auxiliary Base station Colour Code
Syntax CCONfigure:ABCCh:BCC?
Options Not Applicable.
CCHannel
Description  Selects/queries the type of Control CHannel to be used.
Syntax CCONfigure:CCHannel?
CCONfigure:CCHannel <string>
Options 'SD/4’ | ’SD/8’ | 'FA’ | ’SD/4+FA’

Where;
¢ SD/4 means the SDCCH shares the same physical channel as the BCCH.

¢ SD/8 means the SDCCH is separate from the BCCH and is on a physical channel
specified by the user.

* FA is the same as SD/8, except the TCH1 configuration is used in ’signaling only’
mode instead of using the SDCCH channel.

* SD/4 + FA is the same as SD/4, except the TCH1 configuration is used in "signaling
only’ mode instead of using the SDCCH channel.
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Cell Configuration Subsystem
CCHannel:SDCCHS8:ARFCn

CCHannel:SDCCHS:ARFCn

Description  Sets/queries the Control CHannel ARFCN (Absolute Radio Frequency Channel Number)
for the SDCCH/S.
This is used only when CCON:CCH is *SD/8’.

Syntax CCONfigure:CCHannel: SDCCHS8:ARFCn?
CCONfigure:CCHannel: SDCCHS:ARFCn <integer> | [:INUM]

Options Refer to Appendix A.
CCHannel:SDCCHS8:TSLot

Description  Sets/queries the Control CHannel ARFCn (Absolute Radio Frequency Channel Number)
for the SDCCHS.

Syntax CCONfigure:CCHannel: SDCCHS8:TSLot?
CCONfigure:CCHannel: SDCCHS:TSLot <integer> | [.INUM]

Options Refer to Appendix A.
BA

Description  Sets/queries the Broadcast control channel Allocation. Entries in BA table must be in
contiguous ascending order. The allocation must begin at BA1 and continue through
BA<n>. Unallocated entries are turned off.
Where <n> = the highest number allocated in the range 1 to 16.

Syntax CCONfigure:DCS1800 | PCS1900 | EGSM:BA<n>?
CCONfigure:DCS1800 | PCS1900 | EGSM:BA<n> <integer>

Options 512 to 885 for DCS1800

0to 1241975 to 1023 for EGSM
512 to 810 for PCS1900

Where <n>=1to 16
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CA

Description

Syntax

Options

CA

Sets/queries the Cell Allocation.

Entries in CA table must be in contiguous ascending order. The allocation must begin at
CA1 and continue through CA<m>. Unallocated entries are turned off.

Where <m> = the highest number allocated in the range 1 to 16.
CCONfigure:DCS1800 | PCS1900 | EGSM:CA<n>?
CCONfigure:DCS1800 | PCS1900 | EGSM:CA<n> <integer>
512 to 885 for DCS1800

0 to 124 1975 to 1023 for EGSM

512 to 810 for PCS1900

Where <n>=11t0 16

Description

Syntax

Options

NOTE

MA1

Sets/queries the Mobile Allocation 1.

This is a binary string representing which CA ARFCNs will be in Mobile Allocation
number 1. This defines which of the first 16 entries in the CA will be part of the sequential
hop sequence for MAL1.

CCONTfigure:DCS1800 | PCS1900 | EGSM:MA1?
CCONfigure:DCS1800 | PCS1900 | EGSM:MA1 <quoted string>
Not Applicable.

All 16 entries must be input.

Description

Syntax

Options

MA1:10FFset

Sets/queries the Mobile Allocation 1 Index Offset. This defines where the hop sequence
starts for MA1.

CCONfigure:DCS1800 | PCS1900 | EGSM:MA1:I0FFset?

CCONfigure:DCS1800 | PCS1900 | EGSM:MA1:10FFset <integer> | [:INUM]

Refer to Appendix A.
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MA2
MA2

Description  Sets/queries the Mobile Allocation 2.
This is a binary string representing which CA ARFCNs will be in Mobile Allocation
number 2. This defines which of the first 16 entries in the CA will be part of the sequential
hop sequence for MA2.

Syntax CCONfigure:DCS1800 | PCS1900 | EGSM:MA2?
CCONfigure:DCS1800 | PCS1900 | EGSM:MAZ2 <quoted string>

Options Not Applicable.

NOTE All 16 entries must be input.

MAZ2:10FFset

Description  Sets/queries the Mobile Allocation 2 Index Offset. This defines where the hop sequence
starts for MA2.

Syntax CCONfigure:DCS1800 | PCS1900 | EGSM:MA1:I0FFset?
CCONfigure:DCS1800 | PCS1900 | EGSM:MA1:IOFFset <integer> | [:INUM]

Options Refer to Appendix A.
[:GSM900]:BA

Description Sets/queries the Broadcast control channel Allocation. This is a binary string representing
which ARFCNs are in the BCCH Allocation. A °1° in the first entry represents the
existence of ARFCN 1.

Syntax CCONfigure[:GSM900]:BA?
CCONfigure[:GSM900]:BA <integer>

Options Quoted string.

NOTE All 124 entries must be input.
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[:GSM9001:.CA

Description

Syntax

Options

NOTE

[:GSM900]:CA

Sets/queries the Cell Allocation.

This is a binary string representing which ARFCNs are in the Cell Allocation. A *1° in the
first entry represents the existence of ARFCN 1.

CCONfigure[:GSM900]:CA?
CCONIfigure[:GSM900]:CA <integer>

Quoted string.

All 124 entries must be input.

Description

Syntax

Options

NOTE

[:GSM900]:MA1

Sets/queries the Mobile Allocation 1.

This is a binary string representing which CA ARFCNs will be in Mobile Allocation
number 1. This defines which of the first 64 entries of 1’s in the CA will be part of the
sequential hop sequence for MA1.

CCONfigure[:GSM900]:MA17?
CCONfigure[:GSM900]:MA1 <quoted string>
Not Applicable.

All 64 entries must be input.

Description

Syntax

Options

[:GSM900]:MA1:I0FFset

Sets/queries the Mobile Allocation 1 Index Offset. This defines where the hop sequence
starts for MA1.

CCONfigure[:GSM900]:MA1:I0FFset?

CCONfigure{:GSM900]:MA1:10FFset <integer> | [:INUM]

Refer to Appendix A.
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[:GSMS00]:MA2

Description

Syntax

Options

NOTE

[:GSM900]:MA2

Sets/queries the Mobile Allocation 2.

This is a binary string representing which CA ARFCNs will be in Mobile Allocation
number 2. This defines which of the first 64 entries of 1’s in the CA will be part of the
sequential hop sequence for MA2.

CCONfigure{:GSM900]:MA2?
CCONfigure[:GSM900}:MA2 <quoted string>
Not Applicable.

All 64 entries must be input.

Description

Syntax

Options

NOTE

[:GSM900]:MA2:I0FFset

Sets/queries the Mobile Allocation 2 Index Offset. This defines where the hop sequence
starts for MAL.

CCONfigure[:GSM900]:MA2:10FFset?
CCONfigure[:GSM900]:MA2:I0FFset <integer> | [:INUM]

Refer to Appendix A.

All 64 entries must be input.

Description

Syntax

Options

LAI:MCCode

Sets/queries the Mobile Country Code (3 decimal digits).

CCONfigure:LAI:MCCode?
CCONfigure:LALMCCode <integer> | [[INUM]

Refer to Appendix A.

8-12



Cell Configuration Subsystem
LAL:MNCode

LAI:MNCode
Description  Sets/queries the Mobile Area Code (2 decimal digits).
Syntax CCONfigure:LAI:MNCode?
CCONfigure:LAI:MNCode <integer> | [[INUM]
Options Refer to Appendix A.
LAI:LACode
Description  Sets/queries the Mobile Area Code.
Syntax CCONfigure: LALLACode?
CCONfigure:LALLACode <integer> | [:INUM]
Options Refer to Appendix A.
SCELI:ARFCn
Description  Sets/queries the Serving Cell ARFCn.
Syntax CCONfigure:SCELLI: ARFCn?
CCONfigure:SCELL:ARFCn <integer> | [.INUM]
Options Refer to Appendix A.
SCELLI:BCC
Description  Sets/queries the Serving Cell Base Station Colour.
Syntax CCONfigure:SCELL:BCC?
CCONfigure:SCELIL:BCC <integer> | [:INUM]
Options Refer to Appendix A.
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SCELIINCC
SCELL:NCC
Description  Sets/queries the Serving Cell Network Colour Code.
Syntax CCONfigure: SCELLI:NCC?
CCONfigure:SCELLI:NCC <integer> | [:INUM)]
Options Refer to Appendix A.
STATe
Description  Selects/queries the Cell CONfiguration STATe.
Syntax CCONfigure:STATe?
CCONfigure:STATe <string>
Options ‘SETTABLE’ | ‘ACTIVATED’

Where;

¢ SETTABLE means that all Cell Configuration settings can be changed and that the
signaling state will be “None”. An active call will be automatically terminated in this
state.

+ ACTIVATED means that all Cell Configuration settings are frozen” and the signaling
state will be at least "BCCH”. This state will not be allowed if the settings on the
CCON (Cell Config) screen are not compatible.
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Cell Control Subsystem
AUDio:DAILATES!t

AUDio:DAL:ATESt
Description  This selects the DAI (Digital Audio Interface) Audio Test mode.
Syntax CELL:AUDio:DAI:ATESt
Options Not Applicable.
AUDio:DAI:NORMal
Description  This selects the DAI (Digital Audio Interface) Normal mode.
Syntax CELL:AUDio:DAI:NORMal
Options Not Applicable.
AUDio:LOOPback
Description  Queries the Audio Loopback Commands.
Syntax CELL:AUDio:LOOPback?
Options Not Applicable.
AUDio:LOOPback:FAST
Description  Tells the Mobile to go into Fast Loopback mode.
Syntax CELL.:AUDio:LOOPback:FAST
Options Not Applicable.
AUDio:LOOPback:FE
Description  Turns MS Loopback on with Frame Erasure.
Syntax CELL:AUDio:LOOPback:FE
Options Not Applicable.
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AUDio:LOOPback:OFF

Description
Syntax
Options

AUDio:LOOPback:OFF

Turns MS Loopback OFF.

CELL:AUDio:LOOPback:OFF

Not Applicable.

Description
Syntax
Options

AUDio:LOOPback:NOFE

Turns MS Loopback on with NO Frame Erasure.

CELL:AUDio:LOOPback:NOFE

Not Applicable

Description

NOTE

Syntax

Options

NOTE

AUDio:SPEech: CONFigure

Selects/queries the speech configuration.

This has couplings with DC AM.

CELL:AUDio:SPEech:CONFigure?
CELL:AUDio:SPEech:CONFigure <string>
"NONE’ | "'UNCOND’ | 'COND’ | ’ECHO’ | 'PRBS’
Where;

NONE means that speech (hardware) is deactivated.
UNCOND means that speech will be unconditioned (that is not amplifiable).
COND means that speech will be conditioned (i.e., amplifiable).

ECHO means that speech (hardware) will be put into an ’echo” mode, where we will
echo back to the MS whatever we received, with a settable echo delay (time).

PRBS means that speech (hardware) is outputting a pseudo random binary sequence.

NONE, UNCOND, COND are not available in the HP 89228S.
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AUDio:SPEech:EDELay

Description

Syntax

Options

AUDio:SPEech:EDELay

Selects/queries the speech Echo delay.

This is the delay time for the ECHO speech mode. This only applies when
CELL:AUD:SPE:CONF is ECHO.

Default HP-IB and display unit is seconds (S).
CELL:AUDio:SPEech:EDELay?
CELL:AUDio:SPEech:EDELay <integer [units]> | [FNUM]

Refer to Appendix B.

Description

Syntax

Options

NOTE

AUDio:SPEech:GAIN

Sets/queries the speech GAIN (unitless).

This is the speech gain for the conditioned speech mode. This only applies when
CELL:AUD:SPE:CONF is CONDitioned.

CELL:AUDio:SPEech:GAIN?
CELL:AUDio:SPEech:GAIN <real [units]> | [INUM]
Refer to Appendix A.

This feature is not available in the HP 8§9228S.

Description

Syntax

Options

AUDio:SPEech:PRBS:PATTern

Sets/queries the speech PRBS pattern.

This is the pattern for the PRBS speech. This only applies when CELL:AUD:SPE:CONF
is PRBS.

CELL.:AUDio:SPEech:PRBS:PAT Tern?
CELL:AUDio:SPEech:PRBS:PATTern <string>
’CCITT-15" I’CCITT-23" 1707 | °17 1701 | *10°




Cell Control Subsystem
CALL:CONNect

CALL:CONNect
Description  Selects/queries the connect (mode).
Syntax CELL:CALL:CONNect?
CELL:CALL:CONNect <string>
Options ‘AUTO’ | ‘MANUAL’
Where;
* AUTO means that we will automatically attempt to connect to an MS-initiated call.
*  MANUAL means that you must use CELL:CALL:RECeive to receive an MS-initiated
call.
CALL:COUNt:BSYNc
Description  Count of Bad syncs detected during this call or since COUNt:RESet.
NOTE It is normal to detect Bad SYNcs during call setup.
Syntax CELL:CALL:COUNt:BSYNc?
Options Not Applicable.
CALL:COUNt:DERRor | FERRor
Description =~ COUNt of Decoding ERRors detected during this call or since COUNt:RESet.
NOTE It is normal to detect Decode ERRors during call setup.
Syntax CELL:CALL:COUNt:DERRor | FERRor?
Options Not Applicable.
CALL:COUNt:PAGE
Description =~ COUNTt of PAGEs made during this call or since COUNt:RESet.
Syntax CELL:CALL:COUNt:PAGE?
Options Not Applicable.
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CALL:COUNt:RACH
CALL:COUNt:RACH
Description = COUNt of RACHs received during this call or since COUNt:RESet.
Syntax CELL:CALL:COUNt:RACH?
Options Not Applicable.
CALL:COUNt:RESet
Description  RESets all CALL COUNts to zero.
Syntax CELL:CALL:COUNt:RESet
Options Not Applicable.
CALL:END
Description  Executes an END (i.e., terminate) CALL.
This terminates a call in progress and is the same as selecting the END CALL front panel
hardkey.
Syntax CELL:CALL:END
Options Not Applicable.
CALL:LIMit
Description  Selects/queries the CALL control LIMit.
This affects how far a call will be allowed to get, which is useful when making
measurements on transient states while setting up a call.
Syntax CELL:CALL:LIMit?
CELL:CALL:LIMit <string>
Options "BCCH’ | 'DCCH’ | "'TCH’
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CALL:ORIGinate

Description

Syntax
Options

CALL:ORIGinate

Executes an ORIGinate (i.e., make) a CALL.

This attempts a BS originated (MS terminated) call and is the same as selecting the ORG
CALL front-panel hardkey.

CELL:CALL:ORIGinate
Not Applicable.

Description

Syntax

Options

CALL:PAGing

Selects/queries the PAGing Mode.
CELL:CALL:PAGing?
CELL:CALL:PAGing <string>
"CONT’ I ’SINGLE’

Where;

* CONT means continuous pages will occur when attempting to make a BS-originated
call.

* SINGLE means that just one page will occur when attempting to make a BS-originated
call.

Description

Syntax
Options

CALL:RECeive

Executes RECeive (i.e., connect to) a CALL.

This connects the call ("answers the phone’) and is the same as selecting the RCV CALL
front-panel hardkey.

CELL:CALL:RECeive
Not Applicable.
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CALL:SIGNaling

CALL:SIGNaling
Description  Selects / queries the amount of signaling performed by the HP 8922M/S.
Syntax CELL:CALL:SIGNaling?

CELL:CALL:SIGNaling <string>
Options "NORMAL’ |’LIMITED’

Where;

¢  NORMAL signaling mode uses all the normal GSM messages to change the channel
configuration.

» LIMITED specifies that the HP 8922M/S should perform an operation with a limited
amount of signaling. The user can therefore achieve the *force TCH’ capability by
merely pressing the ORG CALL front-panel hardkey.

CALL:TCH:ARFCn

Description  Selects/queries the current traffic channel ARFCn for the current call.
Syntax CELL:CALL:TCH:ARFCn?
CELL:CALL:TCH:ARFCn <integer> | [:INUM]
Options Refer to Appendix A.
CALL:TCH:TSLot
Description Selects/queries the current traffic channel timeslot for the current call.
Syntax CELL:CALL:TCH:TSLot?
CELL:CALL:TCH:TSLot <integer> | [:INUM]
Options Refer to Appendix A.
CALL:STATus:CALLer
Description  Returns *BS’, ’MS’, or ’--’. Indicates who originated the call in progress. ’--’ indicates that
the Call STatus is inactive.
Syntax CELL:CALL:STATus:CALLer?
Options Not Applicable.




Cell Control Subsystem
CALL:STATus:CIPHering[:STATe]

CALL:STATus:CIPHering[:STATe]

Description  Queries the CIPHering STATe.

Syntax CELL:CALL:STATus:CIPHering[:STATe]?

Options Returned as ‘ON’ or ‘OFF’
CALL:STATus:MM[:STATe]

Description  Queries the Mobility Management (layer) STATe.

Syntax CELL:CALL:STATus:MM][:STATe]?

Options Returns state of the Mobility Management protocol layer as;

'LOC UPD’ |’IDENT’ | ’AUTH’ | 'TMST’ |
‘INACTIVE'’ | ’ACTIVE’
Where;

* LOC UPD means the MM sub-layer has received a Location Update Request from the
MS.

* IDENT means the MM sub-layer has initiated the Identification common procedure
and is waiting for the MS to respond.

* AUTH means the MM sub-layer has initiated the Authentication common procedure
and is waiting for the MS to respond.

* TMSI means the MM sub-layer has initiated the TMSI reallocation common procedure
and is waiting for the MS to respond.

* INACTIVE means there are no MM-connections between the HP 8922M/S and the
MS.

* ACTIVE means an MM-connection exists between the HP 8922M/S and the MS, and
may be used to transfer CC messages.
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CALL:STATus:RR[:STATe]

CALL:STATus:RR[:STATe]

Description  Queries the Radio Source STATe.
Syntax CELL:CALL:STATus:RR[:STATe]?
Options Returns state of signaling as;
’BCCH’ |’DCCH’ | 'TCH1’ | 'TCH2’ | 'NONE’
‘Where;
+ BCCH means idle on a Broadcast Control CHannel.
»  DCCH means on a Dedicated Control CHannel.
o TCH1 means on a Traffic CHannel as defined by TCH1 settings.
e TCH2 means on a Traffic CHannel as defined by TCH2 settings.

» NONE means that the signaling state is totally undefined.

CALL:STATus:STATe
Description  Queries the CALL Status STATe.
Syntax CELL:CALL:STATus:STATe?
Options Returns state of the CALL as;

*SETUP REQUEST’ | 'PROCEEDING’ |’ ALERTING’ |
*SETUP CONFIRM’ | "CONNECTED’ | 'INACTIVE’

CALL:STATus:TCH:ARFCn

Description  Queries the current Traffic CHannel ARFCn. This applies if TCH:MODE is ‘SINGLE'.
Syntax CELL:CALL:STATus:TCH:ARFCn?
Options Not Applicable.
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CALL:STATus:TCH:MALLocation

CALL:STATus: TCH:MALLocation

Description  Queries the current Traffic CHannel Mobile ALLocation as ‘MA1’ or ‘MA2’. This applies
if TCH:MODE is ‘HOPPED".
Syntax CELL:CALL:STATus: TCH:MALLocation?
Options Not Applicable.
CALL:STATus:TCH:MODE
Description  Queries the current Traffic CHannel Mode as ‘HOPPED’ or ‘SINGLE’.
Syntax CELL:CALL:STATus:TCH:MODE?
Options Returns state as;
‘HOPPED’ | ‘SINGLE’
Where;
* HOPPED means that the current Traffic CHannel is a hopped traffic channel.
* SINGLE means that the current Traffic CHannel is a non-hopped traffic channel (i.e.,
a single ARFCN).
CALL:STATus:TCH:TSLot
Description  Queries the current Traffic CHannel Timeslot.
Syntax CELL:CALL:STATus:TCH:TSLot?
Options Not Applicable.
CALL:STATus:TCH:TYPE
Description  Queries the current Traffic CHannel TYPE.
Syntax CELL:CALL:STATus:TCH:TYPE?
Options Not Applicable.
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CALL:TCHControl

Description

Syntax

Options

CALL:TCHControl

Sets/queries the TCH Control selection.
CELL:CALL:TCHControl?
CELL:CALL:TCHControl <string>
"TCH1 HO’ | ’"TCH2 HO’ |

"TCHI ASGN’ | "TCH2 ASGN’
‘Where;

o TCH1 HO means upon execution, cause an intracell HandOver to TCH1 based on the
CELL:TCH]1 selections.

» TCH2 HO means upon execution, cause an intracell HandOver to TCH2. based on the
CELL:TCH2 selections.

*  TCH1 ASGN means upon execution, do a traffic channel assignment based on the
CELL:TCHI selections.

» TCH2 ASGN means upon execution, do a traffic channel assignment based on the
CELL:TCH2 selections.

Description
Syntax
Options

CALL:TCHControl:EXECute

EXECutes the TCH Control selection.
CELL:CALL:TCHControl: EXECute
Not Applicable.

Description

Syntax

Options

MODE

Selects/queries the Operating Mode of HP 8922M/S.
CELL:MODE?

CELL:MODE <string>

>ACTIVE CELL’ | "'TEST MODE’ |

’CW GENERATOR’ | ’ACTIVE CELL +’ |

"TEST MODE +’ | "CW GENERATOR +’
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MS:DRX[:STATe]

MS:DRX][:STATe]
Description  Selects/queries the Discontinuous RX (receiver) STATe.
Syntax CELL:MS:DRX[:STATe]?
CELL:MS:DRX[:STATe] <string>
Options 'ON’ | "OFF’
MS:DTX][:STATe]
Description  Selects/queries the Discontinuous TX (transmission) STATe.
Syntax CELL:MS:DTX[:STATe]?
CELL:MS:DTX][:STATe] <string>
Options 'ON’ | 'OFF’
MS:TADVance
Description  Selects/queries the MS’s Timing ADVance (setting).
Syntax CELL:MS:TADVance?
CELL:MS:TADVance <integer> | [:INUM]
Options Refer to Appendix A.
MS:TADVance:MODE
Description  Selects/queries the MS’s Timing ADVance (setting) MODE.
Syntax CELL:MS:TADVanceMODE?
CELL:MS:TADVance:MODE <string>
Options ‘AUTO’ | ‘MANUAL

Where;

¢ AUTOmeans we will automatically adjust the MS’s timing advance setting in real time
to keep bit zero aligned.

* MANUAL means the TADVance setting will directly set the MS’s timing advance
setting.
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MS:TLEVel
MS:TLEVel
Description  Selects/queries the MS’s TX (transmitter) power LEVel.
Syntax CELL:MS:TLEVel?
CELL:MS:TLE Vel <integer> | [:INUM]
Options Refer to Appendix A.
TCH1 or TCH2:ARFCn
Description  Selects/queries the Traffic CHannel 1 or 2 ARFCn. This applies if TCH1:MODE or
TCH2:MODE is ‘SINGLE’.
Syntax CELL:TCHI1 | TCH2:ARFCn?
CELL:TCHI1 | TCH2:ARFCn <integer> | [:INUM]
Options Refer to Appendix A.
TCH1 or TCH2:MALLocation
Description  Queries the Traffic CHannel 1 or 2 Mobile ALLocation. This applies if TCH1:MODE or
TCH2:MODE is ‘HOPPED’.
Syntax CELL:TCHI1 | TCH2:MALLocation?
CELL:TCH1 | TCH2:MALLocation <string>
Options ‘MAT’ | ‘MA2’
TCH1 or TCH2:MODE
Description  Selects/queries the Traffic CHannel 1 or 2 Mode.
Syntax CELL:TCH1 | TCH2:MODE?
CELL:TCHI1 | TCH2:MODE <string>
Options ‘HOPPED’ | ‘SINGLE’

‘Where;
o HOPPED means that TCH1 will be hopped traffic channel.
»  SINGLE means that TCH1 will be a non-hopped traffic channel (i.e., a single ARFCN).
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TCH1 or TCH2:TSLot

TCH1 or TCH2:TSLot

Description  Sets/queries the Traffic CHannel Timeslot.
Syntax CELL:TCH1 | TCH2:TSLot?

CELL:TCH1 | TCH2:TSLot <integer> | [:INUM]
Options Refer to Appendix A.

TCHI1 or TCH2:TYPE
Description  Selects/queries the Traffic CHannel 1 or 2 TYPE.
Syntax CELL:TCH1 | TCH2:TYPE?

CELL:TCH1 | TCH2:TYPE <string>
Options ‘FS’
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TCH1 or TCH2:TYPE
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BADDress

BADDress
Description  Sets/queries the HP-IB Bus Address.
Syntax CONFigure:BADDress?

CONFigure:BADDress <integer> | [[INUM]
Options Where <integer>=0 through 30

Refer to Appendix A.

BEEPer
Description  Selects/Queries the audio BEEPer volume
Syntax CONFigure:BEEPer?

CONFigure:BEEPer <string>
Options ‘OFF’ | ‘QUIET’ | ‘LOUD’

BMODe
Description Selects/Queries the HP-IB operating MODe.
Syntax CONFigure:BMODe?

CONFigure:BMODe <string>
Options ‘CONTROL’ | ‘TALK&LSTN’

Where;

* CONTROL is used to control external instruments using the HP 8922M/8S.

* TALK&LSTN is used for “normal” HP-IB operation.
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COMPatible
COMPatible
Description  This command toggles the HP 8922M/S to an HP 8922G/E emulation. This enables
backward compatibility of programs and instrument functionality.
Syntax CONFigure:COMPatible?
CONFigure:COMPatible <string>
Options ‘8922E’ | ‘89228’ (HP 89228 only)
or
‘8022G’ | ‘8922M’ (HP 8922M only)
DATE
Description  Sets/queries the current DATE for the internal clock
Syntax CONFigure:DATE?
CONFigure:DATE <integer> | [.INUM]
Options Refer to Appendix A.
Format = yymmdd
INTensity
Description  Sets/queries the screen INTensity
Syntax CONTFigure:INTensity?
CONFigure:INTensity <integer> | [:INUM]
Options Where <integer>=1 (very dim) through to 8 (bright)
Refer to Appendix A.
OFLevel: MODE
Description  Selects/queries the RF OFfset level MODE
Syntax CONFigure:OFLevel:MODE?
CONFigure:OFLevel:MODE <string>
Options ‘ON’ | ‘OFF’
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OFLevel:AUXin

Description

Syntax

Options

OFLevel:AUXin

Sets/queries the RF OFfset Level at the AUX RF In port. In effect when OFLevel:MODE
‘ON’ is selected.

Valid unit is dB.

CONFigure:OFLevel: AUXin?
CONFigure:OFLevel: AUXin <real> | [:FNUM]
Refer to Appendix B.

Maximum 100

Description

Syntax

Options

OFLevel:AUXout

Sets/queries the RF OFfset Level at the AUX RF Out port. In effect when OFLevel: MODE
‘ON’ is selected.

Valid unit is dB.

CONFigure:OFLevel: AUXout?

CONTFigure:OFLevel: AUXout <real> | :FNUM]

Refer to Appendix B.

Maximum 100

Description

Syntax

Options

OFLevel:RFINout

Sets/queries the RF OFfset Level at the RF IN/out port. In effect when OFLevel:MODE
‘ON’ is selected.

Valid unit is dB.

CONFigure:OFLevel: AUXout?

CONFigure:OFLevel: AUXout <real> | [:FNUM]

Refer to Appendix B.

Maximum 100
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OPERation:AUTO

OPERation:AUTO

Description Enables several auto-ranging routines, providing automatic adjustment of the affected
settings. Turns the RF Analyzer attenuator hold setting to AUTO.
(SANalyzer: AT Tenuator:MODE *AUTO’)
Turns the AF Analyzer gain cntl to AUTO.
(AFANalyzer:RANGing AUTO’)

Syntax CONFigure:OPERation: AUTO
Options Not applicable.
OPERation:HOLD

Description  Disables several auto-ranging routines, requiring manual adjustment of the affected
settings.

Turns the RF Analyzer attenuator hold setting to HOLD.
(SANalyzer: AT Tenuator:MODE "HOLD’)

Turns the AF Analyzer gain cntl to HOLD.
(AFANalyzer:RANGing "HOLD’)

Syntax CONFigure:OPERation: HOLD
Options Not applicable.
PRINt:ADDRess

Description  Sets/queries the HP-IB ADDRess of the PRINter connected.

Syntax CONFigure:PRINt:ADDRess?
CONFigure:PRINt:ADDRess <integer> | [:INUM]

Options Refer to Appendix A.
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PRINt:DESTination

PRINt:DESTination
Description  Selects/queries the PRINter DESTination (port).
Syntax CONFigure:PRINt:DESTination?
CONFigure:PRINt:DESTination <string>
Options "SERIAL’ | '"HPIB’ | ‘PARALLEL’
PRINt:FFENd
Description  Selects/queries a form feed at the end of the print out.
Syntax CONFigure:PRINt:FFENd?
CONFigure:PRINt:FFENd <string>
Options ‘YES’ | ‘NO’
PRINt:FFSTart
Description  Selects/queries a form feed at the start of the print out.
Syntax CONFigure:PRINt: FFSTart?
CONFigure:PRINt:FFSTart <string>
Options ‘YES’ | ‘NO’
PRINt:LINes
Description  Selects/queries the number of lines to be printed per page.
Syntax CONFigure:PRINt:LINes?
CONFigure:PRINt:LINes <integer>
Options Not applicable.
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PRINt:PRINter
PRINt:PRINter
Description  Selects/queries the printer type connected
Syntax CONFigure:PRINt:PRINter?
CONFigure:PRINt:PRINter <string>
Options "DESKIJET’ | ’EPSON FX-80’ | 'TEPSON LQ-850" |
"LASERJET’ | ’"PAINTJET’ | 'QUIETJET’ | "THINKIJET’
PRINt:TITle
Description Enters/queries a string to be printed at the top of all screen printouts.
Syntax CONFigure:PRINt:TITle?
CONFigure:PRINt: TITle <quoted string>
Options Not applicable.
RADio
Description  Selects/queries the RADio type mode of operation.
Syntax CONFigure:RADio?
CONFigure:RADio <string>
Options ’GSM900° | 'DCS1800° | "E-GSM’ | "PCS1900°
RFIMpedance
Description Selects/queries whether RF voltages should be expressed as the voltage across a 50 OHM
load or the open circuit voltage (EMF).
Syntax CONFigure:RFIMpedance?
CONFigure:RFIMpedance <string>
Options ‘50 OHM’ | ‘EMF’
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ROSCillator:CALibrate

ROSCillator: CALibrate

Description  Executes a calibration cycle for the reference.

Syntax CONFigure:ROSCillator:CALibrate

Options Not applicable.
ROSCillator[:FREQuency]

Description  Selects/queries the expected external Reference OSCillator FREQuency. This frequency
will be locked tc when an external reference is connected.

Syntax CONFigure:ROSCillator[:FREQuency]?
CONFigure:ROSCillator[:FREQuency] <string>

Options "13MHZ’ 1’10 MHZ’ | ’5MHZ’ |’2MHZ’ | '1 MHZ®
ROSCillator:OFFset

Description  Sets/queries the Reference OSCillator tuning OFFSet. In affect when ROSC: TUN
"TUNABLE' is selected. Default HP-IB and display unit is PPM.

Syntax CONFigure:ROSCillator: OFFset?
CONFigure:ROSCillator:OFFset <real> | [[FNUM]

Options Refer to Appendix B.
ROSCillator: TUNing

Description  Selects/queries the Reference OSCillator tuning MODE.

Syntax CONFigure:ROSCillator: TUNing?
CONFigure:ROSCillator: TUNing <string>

Options "TUNABLE’ | 'NORMAL’

Where;
° TUNABLE means the reference can be tuned by the value given for ROSC:OFFSet.

¢ NORMAL means the reference can lock to an external reference selected by
:ROSC[:FREQ] or if no external reference is connected then the reference will be free-
running.
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ROUT

Description

Syntax

Options

ROUT

Selects/queries the OPT 001 REF OUT that appears on the rear panel.
CONFigure:ROUT?

CONFigure:ROUT <string>

‘ON’ | ‘OFF

Where

¢ ON means turn on the reference.

o OFF means turn off the reference (timebase oven still kept warm).

Description

Syntax

Options

SPORt:BAUD

Selects/queries the BAUD rate for serial communication when using the rear panel Serial
PORt.

CONFigure:SPORt:BAUD?
CONFigure:SPORt:BAUD <string>
’300° 1°600° 1°1200° | °2400° | ’4800’ | 79600’ | *19200’

Description

Syntax

Options

SPORt:DATA

Selects/queries the DATA length - the number of bits used for each word of serial data when
using the Serial PORt.

CONFigure:SPORt:DATA?

CONFigure:SPORt:DATA <string>

“7 BITS’ | ‘8 BITS’

Description

Syntax

Options

SPORt:IBECho

Selects/queries the Serial PORt RS-232 input IBasic. ECHo state as On or Off - enable/
disable screen and error message echoing from IBASIC.

CONFigure:SPORt:IBECHo?
CONFigure:SPORt:IBECHo <string>
‘ON’ | ‘OFF’
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SPORt:PARity

SPORt:PARity
Description  Selects/queries the Serial PORt PARity bits setting.
Syntax CONFigure:SPORt:PARity?
CONFigure:SPORt:PARity <string>
Options ’NONE’ |’ODD’ | 'JEVEN’ | "TALWAYS 1’ |’ ALWAYS O’
SPORt:RPACe
Description  Selects/queries the Serial PORt PACe when Receiving serial data.
Syntax CONFigure:SPORt:RPACe?
CONFigure:SPORt:RPACe <string>
Options >XON/XOFF’ | ’NONE’
Where;
*  XON/XOFF lets the instrument talk’ to the transmitting device to alter the rate of the
data being sent.
¢ NONE disable the XON/XOFF function.
SPOR¢t:SIN
Description  Selects/queries the Serial PORt RS-232 Serial INput.
Syntax CONFigure:SPOR{:SIN?
CONFigure:SPORt:SIN <string>
Options JINST’ [ 'IBASIC’

Where;

* INST configures the serial port to connect to an external RS-232 terminal or computer.

e IBASIC is used to allow the IBASIC controller to read the serial port.
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SPORLSTOP
SPORt:STOP
Description  Selects/queries the STOP length - the number of stop bits used when using the Serial PORt.
Syntax CONFigure:SPORt:STOP
CONFigure:SPORt:STOP <string>
Options ‘1 BIT* | ‘2 BITS’
SPORt:XPACe
Description  Selects/queries the Serial PORt PACe when transmitting (TX) serial data.
Syntax CONFigure:SPORt:XPACe?
CONTFigure:SPORt: XPACe <string>
Options "XON/XOFF’ | 'NONE’
Where;
»  XON/XOFF lets the receiving device ’talk’ to the instrument to alter the rate of the data
being sent.
o NONE disable the XON/XOFF function.
TIME
Description  Sets/queries the TIME of day for the instruments clock.
Syntax CONFigure:TIME?
CONFigure:TIME <real> | [:INUM]
Options Refer to Appendix A.

Format = HH.MM in 24 Hour format.
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PhiZero

S @ () —+EZerD

PMZero

Description  Zeroes the Power Meter in order to make calibrated CW Power measurements. Note: The
user should disconnect the input signal when selecting this. This command is the same as

DSP:AMPL:PMZero.
Syntax CW:PMZero
Options Not Applicable.
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FREQuency[:ABSolute]

Description

Syntax

Options

FREQuency[:ABSolute]

Sets the CW ABSolute FREQuency MEA Surement attributes.Queries the CW ABSolute
FREQuency MEASurement result.

HP-IB unit is HZ.

Display units are GHZ, MHZ, KHZ, HZ;

default unit is MHZ.

MEASure:CW:FREQuency[:ABSolute]?

MEASure:CW:FREQuency[:ABSolute][:MM] | [:AVG] | [:MET]

Refer to Appendices D, F and G.

Description

Syntax

Options

FREQuency:ERRor

Sets/queries the CW FREQuency ERRor MEA Surement attributes.
HP-IB unit is HZ.

Display units are GHZ, MHZ, KHZ, HZ;

default unit is MHZ.

MEASure:CW:FREQuency:ERRor?
MEASure:CW:FREQuency:ERRor[:MM] | [:AVG] | [:MET]
Refer to Appendices D, F and G.

Description

Syntax

Options

FREQuency:SELect

Selects/queries the CW FREQ SELected measurement
to display.

MEASure:CW:FREQuency:SELect?

MEA Sure:CW:FREQuency:SELect <string>

‘CW FREQ’ | * CWFREQERR’
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POWer

POWer

Description  Sets the CW POWer MEASurement attributes. Queries the CW POWer MEASurement
result.

NOTE: This is only valid for RFAN:INP of ’RF IN/OUT".
HP-IB unit is V.
Display units are dBm, V, mv, uv, dBuv, W;
default unit is dBm.
Syntax MEA Sure:CW:POWer?
MEASure:CW:POWer[:MM] | [:AVG] | :MET]
Options Refer to Appendices D, F and G.
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[:SCReen]

Description

Syntax

Options

[:SCReen]

Selects/queries the screen to activate, display and perform any necessary screen transitional
functionality.

DISPlay[:SCReen]?
DISPlay[:SCReen] <enumerated type / string>

AFANalyzer | BER | BER1 | BER2 | CELL | CELL1 | CELL2 | CCONfigure | CONFigure
| CWAFanalyzer | CWANalyzer | DDEMod | DSPanalyzer | IOConfigure | FBER |
FTCPower | HELP | HOPControl | LOGGing | MESSages | MSYNc | MSINfo |
ORFSpectrum | OSCilloscope | PULSe | RFANalyzer | RFGenerator | SANalyzer | SERVice
I SMSCb | TCONfigure | TESTs | TFReq | TSPec | TSEQ | TPAR | TIB

Description

Syntax

Options

BETest:MNUMber:LEFT

Selects/queries the Bit Error Test Measurement NUMber to DISplay on the LEFT side of
the screen.

DISPlay:BETest: MNUMber:LEFT?
DISPlay:BETest:MNUMber:LEFT <string>
‘ 1 b l 3 3 k4

Description

Syntax

Options

BETest: MNUMber:RIGHt

Selects/queries the Bit Error Test Measurement NUMber to DISplay on the RIGHt side of
the screen.

DISPlay:BETest: MNUMber:RIGHt?
DISPlay:BETest:MNUMBber:RIGHt <string>
‘29 I ‘47

Description

Syntax

Options

CELL:SACCh:ACEL1

Selects/queries the SACCH Adjacent Cell measurements to DISPlay.

DISPlay:CELL:SACCh:ACEL1?
DISPlay:CELL:SACCh:ACEL1 <integer> | [:INUM]
Refer to Appendix A.
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CELL:TCH[:SELect]
CELL:TCH[:SELect]
Description Selects/queries which TCH parameters to display on the Cell Control screen.
Syntax DISPlay:CELL: TCH[:SELect]?
DISPlay:CELL: TCH[:SELect] <string>
Options ‘TCHI" | ‘TCH2’
DSPanalyzer:AMPLitude:MASK
Description  Selects/queries whether the DSP analyzer AMPLitude MASK should be DISPlayed on the
*AMPL MID’, AMPL RISE’ and *AMPL FALL’ screen VIEWs.
Syntax DISPlay:DSPanalyzer: AMPLitude:MASK?
DISPlay:DSPanalyzer: AMPLitude:MASK <string>
Options ‘ON’ | ‘OFF’
DSPanalyzer:VIEW
Description  Selects/queries the VIEW to be selected when DISPlay:SCReen DSPanalyzer is selected.
Syntax DISPlay:DSPanalyzer:VIEW?
DISPlay:DSPanalyzer: VIEW <string>
Options ’PHASEMAIN’ | 'PHASE ERR’ | ’AMPL MAIN’ |

’AMPL MID’ | ’AMPL RISE’ | ’AMPL FALL’ | 'DATA BITS’
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FREeze

Description

Syntax

Options

NOTE

FREeze

Screen freezing prevents the HP 8922M/S from updating the display when running tests.
The measurement mode changes as before. This will enable tests to run more quickly.

When screen freezing is turned off, the display reverts to the last screen selected by the
test code. This is true for both manual and remote operation.

DISPlay:FREeze?
DISPlay:FREeze <string>
‘ON’ | ‘OFF’

It is recommended that you select ‘ON’ from the Configure screen.
That is; DISPlay : SCReen ‘CONF’

Description

Syntax

Options

MSYNc:BURSt:NUMBer

Sets/queries the MSYNc BURSt NUMBer to be displayed when the MEAS SYNC screen
is displayed.

DISPlay:MSYNc:BURSt:NUMBer?
DISPlay:MSYNc:BURSt:NUMBer <integer> | [:INUM]
Refer to Appendix A.

Description

Syntax

Options

ORFSpectrum: VIEW

Selects/queries the Output RF Spectrum VIEW to be selected when DISPlay:SCReen
ORFSpectrum is selected.

DISPlay:ORFSpectrum: VIEW?

DISPlay:ORFSpectrum:VIEW <string>

‘TRACE’ | ‘MAIN’
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PULSe:VIEW
PULSe:VIEW
Description Selects/queries the PULSe On/Off VIEW to be selected when DISPlay:SCReen PULSe is
selected.
Syntax DISPlay:PULSe:VIEW?
DISPlay:PULSe:VIEW <string>
Options ‘FALL’ | ‘MAIN’ | ‘RISE’
SANalyzer:CONTrol
Description CONTrols the Spectrum ANalyzer views - various fields will appear on the trace screen
based on the CONTrol selection.
Syntax DISPlay:SANalyzer:CONTrol?
DISPlay:SANalyzer:CONTrol <string>
Options "MAIN’ | 'RF GEN’ | 'MARKER’ | AUXILIARY’
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AMPLitude:MARKer:POSition:FALL

AMPLitude:MARKer:POSition:FALL

Description  Sets/queries the AMPLitude MARKer FALL trace position setting. The value is given in
units of divisions from the left side of the FALL trace
(144 Bit Periods (T) to 156 Bit Periods (T) = 6 divisions).

Syntax DSPanalyzer: AMPLitude:MARKer:POSition:FALL?
DSPanalyzer: AMPLitude:MARKer:POSition:FALL <real> | [[FNUM]

Options Refer to Appendix B.
AMPLitude:MARKer:POSition:MID

Description Sets/queries the AMPLitude MARKer MID trace position setting. The value is given in
units of divisions from the left side of the MID trace
(-10 Bit Periods (T) to 160 Bit Periods (T) = 8.5 divisions).

Syntax DSPanalyzer: AMPLitude: MARKer:POSition:MID?
DSPanalyzer: AMPLitude:MARKer:POSition:MID <real> | [FNUM]

Options Refer to Appendix B.
AMPLitude:MARKer:POSition:RISE

Description Sets/queries the AMPLitude MARKer RISE trace position setting. The value is given in
units of divisions from the left side of the RISE trace
(-8 Bit Periods (T) to 4 Bit Periods (T) = 6 divisions).

Syntax DSPanalyzer: AMPLitude:MARKer:POSition:RISE?
DSPanalyzer: AMPLitude: MARKer:POSition:RISE <real> | [:FNUM]

Options Refer to Appendix B.
AMPLitude:PMZero

Description  Zeroes the Power Meter in order to make calibrated Average TX Power measurements.
Note: The user should disconnect the input signal when selecting this. This field is the same
as CW:PMZero.

Syntax DSPanalyzer: AMPLitude:PMZero

Options Not Applicable.
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DSP Analyzer Subsystem
AMPLitude:TIME

AMPLitude: TIME

Description  Sets/queries the TIME to make amplitude measurements.
HP-IB units are seconds (S), bit periods (T).
Default HP-IB unit is seconds (S).
Default display unit is micro-seconds (US).
Syntax DSPanalyzer: AMPLitude: TIME<n>?
DSPanalyzer: AMPLitude: TIME<n> <real>
Options Refer Appendix B.
n=1 through 12

DBITs: TPOLarity
Description  Toggles the POLarity of the Data BITSs for the current measurement.
Syntax DSPanalyzer:DBITs: TPOLarity
Options Not Applicable.

PHASe:MARKer:POSition

Description Sets/queries the PHASe MARKer POSition setting. The value is given in units of divisions
from the left side of the trace (0 to 14.7 divisions).

Syntax DSPanalyzer:PHASe:MARKer:POSition?
DSPanalyzer:PHASe:MARKer:POSition <real> | [:FNUM]
Options Refer appendix B.
PHASe:MIDamble

Description Selects/queries the MIDamble to use for DSP analyzer phase displays as the actual
measured midamble or the midamble that the user expects to use.

Syntax DSPanalyzer:PHASe:MIDamble?
DSPanalyzer:PHASe:MIDamble <string>
Options ‘MEASURED’ | ‘EXPECTED’
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DSP Analyzer Commands (Measure Subsystem)
[:AMPLitude]:AMPLitude

Description

Syntax

Options

[:AMPLitude]:AMPLitude

Sets the AMPLitude measurement attributes. Queries the AMPLitude measurement result
based on the DSP:AMPL:TIME<n> setting.
MEASure:DSPanalyzer[: AMPLitude}: AMPLitude<n>?

MEA Sure:DSPanalyzer[: AMPLitude]: AMPLjtude<n>[:MM] | [:AVG]

Refer to Appendices D and F.

Where n= 1 through 12

Description

Syntax

Options

[:AMPLitude]:MARKer:LEVEL:FALL

Sets/queries the AMPLitude MARKer FALL trace attributes.

Queries the AMPLitude MARKer FALL trace level which is relative amplitude data. This
value is a function of the fall trace marker position set/queried by
DSP:AMPL:MARK:POS:FALL. This is only valid when on IMPORTANT: The user
MUST be on the Amplitude Fall screen to query this result (DISP:DSP:VIEW *AMPL
FALL).

HP-IB unit is dB.

Display unit is dB.

MEA Sure:DSPanalyzer[: AMPLitude]: MARKer:LEVel:FALL?
MEASure:DSPanalyzer[: AMPLitude]l:MARKer: LEVel: FALL[:MM] | [:AVG]

Refer to Appendices D and F.
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DSP Analyzer Commands (Measure Subsystem)
[:AMPLitude]:MARKer:LEVEL:MID

Description

Syntax

Options

[:AMPLitude]:MARKer:LEVEL:MID

Sets/queries the AMPLitude MARKer MID trace attributes.

Queries the AMPLitude MARKer MID trace level which is relative amplitude data. This
value is a function of the mid trace marker position set/queried by
DSP:AMPL:MARK:POS:MID. This is only valid when on IMPORTANT: The user
MUST be on the Amplitude MID screen to query this result (DISP:DSP:VIEW *AMPL
MID’).

HP-IB unit is dB.

Display unit is dB.

MEASure:DSPanalyzer[: AMPLitude]:MARKer: LEVel:MID?
MEASure:DSPanalyzer[: AMPLitude:MARKer:LEVel: MID[:MM] | [:AVG]

Refer to Appendices D and F.

Description

Syntax

Options

[:AMPLitude]:MARKer:LEVEL:RISE

Sets/queries the AMPLitude MARKer RISE trace attributes.

Queries the AMPLitude MARKer RISE trace level which is relative amplitude data. This
value is a function of the rise trace marker position set/queried by
DSP:AMPL:MARK:POS:RISE. This is only valid when on IMPORTANT: The user
MUST be on the Amplitude RISE screen to query this result (DISP:DSP: VIEW *AMPL

RISE").

HP-IB unit is dB.

Display unit is dB.

MEASure:DSPanalyzer[: AMPLitude]:MARKer:LEVel:RISE?
MEASure:DSPanalyzer[: AMPLitude]:MARKer:LEVel:RISE[:MM] | [:AVG]

Refer to Appendices D and F.
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DSP Analyzer Commands (Measure Subsystem)
:AMPLitude]:MARKer: TIME:FALL

Description

Syntax

Options

[:AMPLitude]:MARKer:TIME:FALL

Sets/queries the MARKer FALL trace TIME attributes.

Queries the MARKer FALL trace TIME which is the marker’s position relative to the last
bit in the measured burst. This value is a function of the fall trace marker position set or
queried by DSP:AMPL:MARK:POS:FALL.

IMPORTANT: The user MUST be on the Amplitude Fall screen to query this result
(DISP:DSP:VIEW 'AMPL FALL").

HP-IB units are seconds (S), bit periods (T);

default unit is seconds (S).

Display units are US (micro-second), T (bit periods);

default unit is US (micro-second).
MEASure:DSPanalyzer[: AMPLitude]: MARKer: TIME:FALL?

MEA Sure:DSPanalyzer[: AMPLitude]:MARKer: TIME:FALL[:MM] | [:AVG]
Refer to Appendices D and F.

Description

Syntax

Opticns

[:AMPLitude]: MARKer:TIME:MID

Sets/queries the MARKer MID trace TIME attributes.

Queries the MARKer MID trace TIME which is the marker’s position relative to bit zero
in the measured burst. This value is a function of the mid trace marker position set or
queried by DSP:AMPL:MARK:POS:RISE.

IMPORTANT: The user MUST be on the Amplitude MID screen to query this result
(DISP:DSP:VIEW AMPL MID’).

HP-IB units are seconds (S), bit periods (T);

default unit is seconds (S).

Display units are US (micro-second), T (bit periods);

default unit is US (micro-second).

MEA Sure:DSPanalyzer[; AMPLitude: MARKer: TIME:MID?

MEA Sure:DSPanalyzer[: AMPLitude]:MARKer: TIME:MID[:MM] | [AVG]

Refer to Appendices D and F.
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DSP Analyzer Commands (Measure Subsystem)
[:AMPLitude]:MARKer:TIME:RISE

Description

Syntax

Options

[:AMPLitude]:MARKer:TIME:RISE

Sets/queries the MARKer RISE trace TIME attributes.

Queries the MARKer RISE trace TIME which is the marker’s position relative to bit zero
in the measured burst. This value is a function of the rise trace marker position set or
queried by DSP:AMPL:MARK:POS:RISE.

IMPORTANT: The user MUST be on the Amplitude RISE screen to query this result
(DISP:DSP:VIEW *AMPL RISE).

HP-IB units are seconds (S), bit periods (T);

default unit is seconds (S).

Display units are US (micro-second), T (bit periods);

default unit is US (micro-second).
MEASure:DSPanalyzer[: AMPLitude]: MARKer: TIME:RISE?

MEA Sure:DSPanalyzer[: AMPLitude]:MARKer: TIME:RISE{:MM] | [:AVG]
Refer to Appendices D and F.

Description

Syntax
Options

[:AMPLitude]:MSUMmary

Queries the AMPLitude Measurement SUMmary.

IMPORTANT: The user MUST be on the Amplitude Summary (Ampl Main) screen to
query this result (DISP:DSP:VIEW *AMPL MAIN”),

MEASure:DSPanalyzer[: AMPLitude]:MSUMmary?

Query returns; 'PASSED’, "FAILED’ or ’- - - -°,

Where;

¢ ’----" means that the MSUMmary results are currently indeterminate.

* ’PASSED’ means that all of the following are true after an amplitude measurement
completes:

a) EBach AMPLitude measurement (AMPL<1> through AMPL<12>), does NOT
exceed its HI LO limits OR is OFF.

b) Pk+ Flatness does NOT exceed its HI LO limits OR Pk+ Flatness measurement is
OFF. (PPFLatness).

¢) Pk- Flatness does NOT exceed its HI LO limits OR Pk- Flatness measurement is
OFF. (NPFLatness) AND for each of the above (a-c) that is ON it must have a valid
measurement result (i.e. not ’- - - =),

15-7



DSP Analyzer Commands (Measure Subsystem)
[:AMPLitude]:NPFLatness

Description

Syntax

Options

[:AMPLitude]:NPFLatness

Queries the Negative Peak FLatness measurement result. This is the most negative
amplitude in dB relative to the average power over the useful bits in the measured burst.

HP-IB unit is dB.

Display unit is dB.
MEASure:DSPanalyzer[: AMPLitude]: NPFLatness?

MEA Sure:DSPanalyzer[: AMPLitude]:NPFLatness[:MM] | [:AVG]
Refer to Appendices D and F.

Description

Syntax

Options

[:AMPLitude]:PPFLatness

Queries the Positive Peak FLatness measurement result. This is the most positive
amplitude in dB relative to the average power over the useful bits in the measured burst.

HP-IB unit is dB.

Display unit is dB.
MEASure:DSPanalyzer[: AMPLitude]: PPFLatness?

MEA Sure:DSPanalyzer[: AMPLitude]:PPFLatness[:MM] | [:AVG]

Refer to Appendices D and F.

Description

Syntax

Options

[:AMPLitude]:PTCPower

Queries the Peak Transmitter Carrier Power measurement result. This is the average power
over the useful bits in the measured burst.

HP-IB unit is dBm, W;

default unit is dBm.

Display unit is dBm, V, mV, uV, dBuV, W;

default unit is dBm.

MEA Sure:DSPanalyzer[: AMPLitude]:PTCPower?
MEASure:DSPanalyzer[: AMPLitude]: PTCPower{:MM] | [:AVG]

Refer to Appendices D and F.
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DSP Analyzer Commands (Measure Subsystem)
[:AMPLitude]:-TRACe

[:AMPLitude]:TRACe

Description  Returns the DSP Analyzer AMPLitude TRACe measured data length (integer), time
reference (floating point), and the floating point TRACe AMPLitude data array for the
given length separated by commas.

Syntax MEASure:DSPanalyzer[: AMPLitude]:TRACe?

Options Not Applicable.

DBITs

Description Queries the demodulated Data BITs returned for the current measurements made.

Syntax MEASure:DSPanalyzer:DBITs?

Options Not Applicable.

DBITs:TAGS

Description  Queries the TAGS for each of the Data BITs.

Syntax MEASure:DSPanalyzer:DBITs: TAGS?

Options Returns ‘M’ or ‘-’

Where;
« ‘M’ = Midamble bit.

¢ ‘2> =RF level error.
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DSP Analyzer Commands (Measure Subsystem)
FBIT

Description

Syntax

Options

FBIT

Sets/queries the position of the First (useful) BIT attributes.

Querics the position of the First (useful) BIT in time relative to when the DSP
measurement trigger occurred.

HP-IB units are seconds (S), bit periods (T);

default unit is seconds (S).

Display units are US (micro-second), T (bit periods);
default unit is US (micro-second).
MEASure:DSPanalyzer:FBIT?
MEASure:DSPanalyzer:FBIT[:MM] | [AVG]

Refer to Appendices D and F.

Description

Syntax
Options

FMERTrors

A query of number of FM ERrors returns the number of FM demodulated bits different
from the best bit match (of the demodulated burst bits) to the selected midamble before
differential decoding for the current DSP measurement. This is only valid for
MSYN:SYNC:MODE "MIDAMBLE’.

MEASure:DSPanalyzer:FMERrors?
Not Applicable.

Description

Syntax

Options

PHASe[:ERRor]:FREQuency

Queries the FREQuency ERRor MEASurement result. This is the slope of the average
phase over the useful bits in the measured burst.

HP-IB unit is HZ.

Display units are HZ, kHZ;

default unit is HZ.

MEA Sure:DSPanalyzer:PHASe[:ERRor]:FREQuency?

MEA Sure:DSPanalyzer:PHASe[:ERRor]:FREQuency[:MM] | [:AVG] | [:MULTI-B]
Refer to Appendices D, F and H.
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DSP Analyzer Commands (Measure Subsystem)
PHASe[:ERRor]:PEAK

Description

Syntax

Options

PHASe[:ERRor]:PEAK

Queries the PEAK PHASe ERRor MEASurement result over the useful bits in the
measured burst.

HP-IB unit is degrees.
MEASure:DSPanalyzer:PHASe[:ERRor]:PEAK?
MEASure:DSPanalyzer:PHASe[:ERRor]:PEAK:MM?
MEASure:DSPanalyzer:PHASe[:ERRor}:PEAK:AVG?
MEASure:DSPanalyzer:PHASe[:ERRor]:PEAK:MULTI-B?
Refer to Appendices D, F and H.

Description

Syntax

Options

PHASe[:ERRor]:RMS

Queries the RMS PHASe ERRor MEASurement result over the useful bits in the measured
burst.

HP-IB unit is degrees.

Display unit is degrees.
MEASure:DSPanalyzer:PHASe[:ERRor]:RMS?
MEASure:DSPanalyzer:PHASe[:ERRor]:RMS:MM?

MEA Sure:DSPanalyzer:PHASe[:ERRor|:RMS::AVG?
MEASure:DSPanalyzer:PHASe[:ERRor]:RMS::MULTI-B?
Refer to Appendices D, F and H.
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DSP Analyzer Commands (Measure Subsystem)
PHASe:MARKer:ERRor

PHASe:MARKer:ERRor

Description  Queries the PHASe ERRor measurement result. This is the y-axis MARKer position of the
phase error. This value is a function of the marker position set or queried by
DSP:PHAS:MARK:POS.

IMPORTANT: The user MUST be on the Phase Err screen to query this result
(DISP:DSP:VIEW "PHASE ERR’).

HP-IB unit is degrees.

Display unit is degrees.

Syntax MEA Sure:DSPanalyzer:PHASe:MARKer:ERRor[:MM] | [:AVG]
Options Refer to Appendices D and F.
PHASe:MARKer: TIME

Description  Queries the MARKer TIMe which is the marker’s position relative to bit zero in the
measured burst. This value is a function of the marker position set or queried by
DSP:PHAS:MARK:POS.

HP-IB units are seconds (S), bit periods (T);

default unit is seconds (8S).

Display units are US (micro-second), T (bit periods);
default unit is US (micro-second).

IMPORTANT: The user MUST be on the Phase Err screen to query this result
(DISP:DSP:VIEW 'PHASE ERR’).

Syntax MEASure:DSPanalyzer:PHASe:MARKer: TIME?
MEASure:DSPanalyzer:PHASe:MARKer: TIME[:MM] | [:AVG]
Options Refer to Appendices D and F.

PHASe:MBURst

Description  Selects/queries state of multi-burst measurement.
Syntax PHASe:MBURst?

MEASure:DSPanalyzer:PHASe:MBURSst <string>
Options ‘ON’ | ‘OFF’
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DSP Analyzer Commands (Measure Subsystem)
PHASe:MBURst:COUNt

PHASe:MBURst: COUNt

Description  Sets the number of bursts to be measured. Queries the number of bursts being measured. If
multi-burst is OFF, the returned value is undefined.

Syntax MEASure:DSPanalyzer:PHASe:MBURSst:COUNt?
MEASure:DSPanalyzer:PHASe:MBURst: COUNt <integer>

Options Where the integer number is 1 to 999, with a default value of 10.
PHASe:MBURst:DONE

Description Queries the number of bursts measured so far. If no measurement is in progress, the number
of bursts measured in the previous measurement, is returned.

Syntax MEASure:DSPanalyzer:PHASe:MBURst:DONE?

Options Not Applicable.
PHASe:MBURst:ERRors

Description  Queries the number of errors during the burst measurement. If no measurement is in
progress, the number of errors in the previous measurement, is returned.

Syntax MEASure:DSPanalyzer:PHASe:MBURst:ERRors?

Options Not Applicable.
PHASe:TRACe

Description  Returns the DSP Analyzer PHASe TRACe measured data length(integer), and the floating
point PHASe AMPLitude data array for the given length separated by commas.

Syntax MEASure:DSPanalyzer:PHASe:TRACe?

Options Not Applicable.
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DSP Analyzer Commands (Measure Subsystem)
SSTatus

Description
Syntax
Options

SSTatus

Queries the Sync STatus for the current DSP measurement.

MEASure:DSPanalyzer:SSTatus?

Returns one of the following states;

>’No Error’ | ’ShortBurst’ | *Level Late’ | ’LevelShort’ |

’FM Error’ | 'Low Level’ | ‘Math Error’ | 'RF Ovrload’.

The message return priority (highest to lowest) is as follows:

Math Error

RF Ovrload | Low Level

FM Error

ShortBurst | Level Late | LevelShort

No Error

The above defined as;

ShortBurst - amplitude envelope not long enough for the selected burst length.
RF Ovrload - the DSP Analyzer sampler hardware overloaded during sampling.

FM Error - at least one FM error was detected during the Midamble (or User Defined
Sync Pattern) portion of the selected burst (only possible for MSYN:SYNC:MODE
"MIDAMBLE’)

Level Late - amplitude of the burst did not rise until after the first few bits were
received.

Level Short - amplitude of the burst fell before the last few bits were received.

Low Level - DSP Analyzer RF level never got high enough to make a valid
measurement.

Math Error - DSP Analyzer math-related error occurred.

No Error - no error occurred in synchronizing to the selected burst.
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EMMI Subsystem (HP 8922M Only)
BRATe

BRATe
Description  Selects/queries EMMI part Baud RATe.
Syntax EMMI:BRATe?
EMMI:BRATe <string>
Options 76007 1712007 124007 | 4800’ | 9600~
DATA?
Description  Returns a response message sent by the mobile station. Response messages are stored in a
message in a message buffer in the HP 8922M.
Syntax EMMI:DATA?
Options This EMMI DATA is in the form:

num-decimal-digits/num~data-chars/emmi-hex-data
(no spaces)

Where;

* num-decimal-digits: (range: 1 through 3) The number of characters following to be
interpreted as num-data-chars.

* num-data-chars: (range: 0 through 510) The number of data characters that will follow.
NOTE: This must be an even number since every two characters will represent one byte
of hex data.

* emmi-hex-data: Hex character data. Each pair of characters represents one byte of
EMMI hex data.

The user can do the following:

* Read all the messages in the message buffer by sending EMMI:DATA? commands
until #10 is returned. (Messages are read first-in-first-out.)

* Clear the message buffer by sending EMMI:RESet.
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EMMI Subsystem (HP 8922M Only)

DATA <data entry>
DATA <data entry>
Description ~ Writes the DATA to the EMMI port.
Syntax EMMI:DATA <data entry>
Options This EMMI DATA is in the form:
num-decimal-digits/num-data-chars/emmi-hex-data
(no spaces)
Where;
» num-decimal-digits: (range: 1 through 3) The number of characters following to be
interpreted as num-data-chars.
» num-data-chars: (range: 0 through 510) The number of data characters that will follow.
NOTE: This must be an even number since every two characters will represent one byte
of hex data.
» emmi-hex-data: Hex character data. Each pair of characters represents one byte of
EMMI hex data.
When the data write is complete, a status bit will be set that reflects what happened with
the EMMI data. See the Status Subsystem for EMMI.
RESet
Description = EMMI RESet clears out transmit and receive (message) buffers and sends XON (ready to
receive) frame to the mobile station.
Syntax EMMI:RESet
Options Not applicable.
TIMEout:MS:XON
Description  Sets/queries the EMMI TIMEout (time limit) allowed for the mobile to send XON. This
adjusts a timer that provides the time delay needed when the EMMI bus is attempting to
send a message before the MS or the HP 8922M are ready. If the XON timeout expires,
then the STATus:EMMI:EVENt? will return a 4 (XON timeout exceeded).
Default HP-IB and display unit is seconds (S).
Syntax EMMI:TIMEout:MS:XON?
EMMI:TIMEout:MS:XON <real> | [:FNUM]
Options Refer to Appendix B.
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EMMI Subsystem (HP 8922 Only)
TIMEout:MS:RESPonse

TIMEout:MS:RESPonse

Description  Sets/queries the EMMI TIMEout (time limit) allowed for the mobile stations’ RESPonse
(For example; to send an ACK or NAK to the HP 8922M). If the response timeout expires,
then the STATus:EMMI:EVENt? will return an 8 (response timeout exceeded).

Default HP-IB and display unit is seconds (S).
Syntax EMMI.TIMEout:MS:RESPonse?
EMMI:TIMEout:MS:RESPonse <real> | [FNUM]

Options Refer to Appendix B.
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TIMEout:MS:RESPonse
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Fast Bit Error Test
BITS

BITS
Description  Sets/Queries the number of bits used during a measurement.
Syntax FBETest:BITS?
FBETest:BITS <integer> | [.INUM]
Options Refer to Appendix A.
LOOPback:LDELay
Description  Sets/Queries the loopback delay.
Syntax FBETest:LOOPback:LDELay?
FBETest:LOOPback:I.LDELay <integer> | [:INUM]
Options Refer to Appendix A.
The integer value being 0 to 26.
LOOPback:LDELay:MODE
Description  Sets/Queries the loopback delay mode.
Syntax FBETest:LOOPback:LDELay:MODE?
FBETest:LOOPback:L DELay:MODE <string>
Options Where;
* AUTO automatically sets LDELay (above) once when the measurement is started. This
is a timing calibration action.
*  MANUAL means the Loop DELay is controlled manually via the :LDELay command.
FORMat
Description  Sets/Queries the data format to be Random Speach Frames or Random Bursts.
Syntax FBETest: FORMat?
FBETest:FORMat <string>
Options Not Applicable.
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Fast Bit Error Test
RFGenerator:ATSLot

RFGenerator:ATSLot

Description  Sets/Queries the automatic pulse modulation for the adjacent timeslots of the base station
generated signal.

Syntax FBETest:RFGenerator: ATSLot?
FBETest:RFGenerator: ATSLot <string>
Options ‘OFF’ | ‘430DB’
Where +30DB automatically pulses the adjacent timeslots 30 dB higher than the

RF generator amplitude setting.

The entire preceding timeslot is 30 dB higher. The first few bits for the
following timeslot are 30 dB higher. The remainder of the following
timeslot is pulsed off.

OFF makes all timeslots the same amplitude.

NOTE This field is not featured in the HP 89228.
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Fast Bit Error Test (Measure Subsystem)

BTESted

BTESted
Description  Queries the number of Bits TESted for the completed Bit Error Test measurements.
Syntax MEASure:FBETest:BTESted?
Options Not Applicable.
IBTested
Description  Queries the number of Bits TESted for the Intermediate Bit Error Test measurements.
NOTE: This can only be queried when in the state TRIGger:BETest:MODE ‘RUN’.
Syntax MEA Sure:FBETest:IBTested?
Options Not Applicable.
BERRor:COUNt
Description  Queries the Bit ERRor COUNt (completed).
Syntax MEASure:FBETest: BERRor: COUN{?
MEASure:FBETest: BERRor:COUNt[:AVG]
Options Refer to Appendix F.
BERRor:1COUnt
Description  Queries the Bit ERRor Intermediate COunt.
NOTE This can only be queried when in the state TRIGger:BETest: MODE ‘RUN’,
Syntax MEA Sure:FBETest:BERRor:1COUnt?
MEASure:FBETest: BERRor:ICOUnt[:MM-MOD] | [:AVG]
Options Refer to Appendices E and F.
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Fast Bit Error Test (Measure Subsystem)
BERRor:IRATIo

BERRor:IRATio
Description  Queries the Bit ERRor Intermediate RATio.
NOTE This can only be queried when in the state TRIGger:BETest: MODE ‘RUN’.
Syntax MEASure:FBETest:BERRor:IRATio?
MEASure:FBETest:BERRor:IRATio[:MM]
Options Refer to Appendix D.
BERRor:RATiIo
Description  Queries the Bit ERRor RATio (completed).
Syntax MEASure:FBETest: BERRor:RATio?
MEASure:FBETest:BERRor:RATio[:MM]
Options Refer to Appendix D.
BESelect

Description  Selects/queries the Bit ERRor SELected Bit Error Test measurement to display (BE Ratio,
BE Count) for the given measurement cycle.

Syntax MEASure:FBETest:BESelect?
MEASure:FBETest:BESelect <string>

Options ‘BE COUNT’ | ‘BE RATIO’
SSTatus

Description Queries the Bit Error Test SYNC STatus. Will return’NO ERROR’ or 'BAD SYNC’. This
field will only be updated when the demod arm state goes from "DISARM” to "ARM.”
This is the same as DDEMod:SYNC:SSTatus.

Syntax MEASure:FBETest:SSTatus?

Options Not Applicable
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Fast TX Carrier Power (Measure Subsystem)
FTCPower[:POWer]

Appendix D
lFlppend 1x F I

IFlppendlx Gl

Description

Syntax

Options

FTCPower[:POWer]

Queries the Fast Transmitter Carrier Power MEASurement result. This is only valid for
RFAN:INP of 'RF IN/OUT".

HP-IB units are dBm, W;

default unit is dBm.

Display units are dBm, V, mV, uV, dBuV, W,

default unit is dBm.

MEA Sure:FTCPower[:POWer]?

MEASure:FTCPower[:POWer][:MM] | [:AVG] | [:MET]

Refer to Appendices D, F and G.
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Hop Control Subsystem

ADDRess
ADDRess
Description Sets/queries the ADDRess for entering hop frequencies into the hop tables and for entering
the next frequency for HOPC:ADDR:SOUR:INT mode.
Syntax HOPControl: ADDRess?
HOPControl: ADDRess <integer>? | [:INUM]
Options Refer to Appendix A.
ADDRess:NEXT
Description  Sets/queries the NEXT HOP ADDRess to hop to. This is used when HOPC:ADDR:SOUR
is ’INT’ to make looped internal sequences.
Syntax HOPControl: ADDRess:NEXT?
HOPControl: ADDRess:NEXT <integer> | [[INUM]
Options Refer to Appendix A.
ADDRess:RESet
Description  RESets the internal sequence hop address register to zero.
Syntax HOPControl: ADDRess:RESet
Options Not applicable.
ADDRess:SOURce
Description  Selects/queries the HOP Control ADDRess SOURce.
Syntax HOPControl: ADDRess:SOURce?
HOPControl: ADDRess:SOURce <string>
Options ‘SEQ’ | ‘EXT’
Where;

+ SEQ hopping mode causes the hop control address to come from a hop sequence
address register. Hop addresses are automatically sequenced based on next settings.

« EXT hopping mode causes the hop control address to come from external lines.

20-4



Hop Control Subsystem
CTENd

Description

Syntax
Options

CTENd

This Clear To ENd command replaces the RF ANalyzer hop frequency entry and the RF
Generator hop frequency entry at HOPC:ADDRess, and all hop frequency entries after
them, with 0 MHz.

For example; the hop frequency entry at HOPC:ADDRess, HOPC:ADDRess + 1, ... up to
entry 2047 are replaced with 0 MHz.

HOPC:ADDR:NEXT values are set to ADDRess+1 modulo 2048 starting at ADDRess.
HOPControl: CTENd

Not applicable.

Description

Syntax
Options

DElLete

This DELetes the RF ANalyzer hop frequency entry and the RF Generator hop frequency
entry at HOPC:ADDRess. All other RF ANalyzer and RF Generator hop frequency entries
move down by one address. Entry 2047 in the hop table is replaced with 0 MHz.

HOPControl:DELete

Not applicable.

Description

Syntax
Options

INSert

This INSerts an entry of 0 MHz into the RF ANalyzer hop table and the RF Generator hop
table. All other entries move down one address. Entry 2047 in the RF ANalyzer hop table
and the RF Generator hop table is lost.

HOPControl:INSert
Not applicable.
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Hop Control Subsystem
RFANalyzer or RFGenerator:CTENd

Description

Syntax

Options

RFANalyzer or RFGenerator:CTENd
This Clear To ENd command replaces the RF ANalyzer hop frequency entry at
HOPC:ADDRess, and all hop frequency entries after it, with 0 MHz.

For example;, the hop frequency entry at HOPC:ADDRess, HOPC:ADDRess + 1, ... up to
entry 2047 are replaced with 0 MHz

HOPControl:RFANalyzer: CTENd
HOPControl:RFGenerator: CTENd

Not applicable.

Description

Syntax

Options

RFANalyzer or RFGenerator:DELete

This DELetes the RF ANalyzer hop frequency entry at HOPC:ADDRess. All other RF
ANalyzer hop frequency entries move down by one address. Entry 2047 in the hop table
is replaced with 0 MHz.

HOPControl:RFANalyzer:DEL ete
HOPControl:RFGenerator:DELete

Not applicable.

Description

Syntax

Options

RFANalyzer or RFGenerator:FREQuency

Set/queries the RF ANalyzer or RF Generator hop FREQuency entry at HOPC:ADDRess.
Default HP-IB unit is HZ.

Default display unit is MHZ.

HOPControl:RFANalyzer:FREQuency?

HOPControl:RFGenerator: FREQuency?

HOPControl:RFANalyzer:FREQuency <real> | [:FNUM]
HOPControl:RFGenerator:FREQuency <real> | [:FNUM]

Refer to Appendix B.
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Hop Control Subsystem
RFANalyzer or RFGenerator:INSert

RFANalyzer or RFGenerator:INSert

Description  This INSerts an entry of 0 MHz into the RF ANalyzer or RF Generator hop table. All other
entries move down one address. The last entry in the RF ANalyzer or RF Generator hop
table is lost.

Syntax HOPControl:RFANalyzer:INSert
HOPControl:RFGenerator:INSert

Options Not applicable.

RFANalyzer or RFGenerator:-MODE

Description  Selects/queries the RF ANalyzer or RF Generator hop MODE.

Syntax HOPControl:RFANalyzer:MODE?
HOPControl:RFGenerator:MODE?
HOPControl:RFANalyzer:MODE <string>
HOPControl:RFGenerator:MODE <string>

Options ‘NON-HOP’ | ‘HOP’

RFANalyzer or RFGenerator:SETTling

Description  Selects/queries the RF ANalyzer or RF Generator hop SETTling.

Syntax HOPControl:RFANalyzer:SETTling?
HOPControl:RFGenerator:SETTling?
HOPControl:RFANalyzer:SETTling <string>
HOPControl:RFGenerator:SETTling <string>

Options ‘NORMAL'’ | ‘LARGEHOPS’

Where;
* NORMAL should be used for small hops.
* LARGEHOPS should be used for large hops (~ >75 MHz).
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Hop Control Subsystem
RFANalyzer or RFGenerator{:TRiIGger]:ASTate

RFANalyzer or RFGenerator[:TRIGger]:ASTate

Description  Sclects/queries the RF ANalyzer or RF Generator hop TRIGger Arm STate.

Syntax HOPControl:RFANalyzer[: TRIGger]:ASTate?
HOPControl:RFGenerator[: TRIGger]:ASTate?
HOPControl:RFANalyzer[: TRIGger]:ASTate <string>
HOPControl:RFGenerator[: TRIGger]:ASTate <string>

Options ‘ARM’ | ‘DISARM’
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IEEE 488.2 Common Commands

IEEE 488.2 mandates the use of some common commands. These commands have a
special syntax (beginning with a *), which is not legal for other commands. The common
commands control some of the basic instrument functions:

* Instrument identification and reset
* Status reading and clearing
* Receiving and processing of commands and queries by the instrument




|[EEE 488.2 Common Commands
*CLS (Clear Status)

*CLS (Clear Status)

Description

Syntax

Example

The *CLS (clear status) common command clears the status data
structures, including the device defined error queue. This command
also aborts the *OPC. If the *CLS command immediately follows a
PROGRAM MESSAGE TERMINATOR, the output and the MAV
(message available) bit will be cleared.

*CLS
OUTPUT 714;"*CLS”
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IEEE 488.2 Common Commands
*ESE (Event Status Enable)

*ESE (Event Status Enable)

Description

The *ESE command sets the Standard Event Status Enable Register
bits. The Standard Event Status Enable Register contains a mask
value for the bits to be enabled in the Standard Event Status Register.
A “one” in the Standard Event Status Enable Register will enable the
corresponding bit in the Standard Event Status Register, a logic zero
will disable the bit. The *ESE query returns the contents of the
Standard Event Status Enable Register.

Command Syntax *ESE? <mask>

Query Syntax

Where <mask> = 0 to 255
Example

In this example,the *ESE 1 command will enable the OPC (operation
complete) bit 6 of the Standard Event Status Enable Register.

OUTPUT 714;”*ESE 1~
*ESE?

Returned Format
<mask><NL>
Where <mask> = 0 to 255

Example

OUTPUT 714;"*ESE?”
ENTER 714;Event
PRINT Event
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[EEE 488.2 Common Commands
*ESR? (Event Status Register)

*ESR? (Event Status Register)

Description The *ESR? query returns the contents of the Standard Event Status
Register.
NOTE Reading the Standard Event Status Register clears the contents of the register.

Query Syntax: *ESR?

Returned Format
<status><NL>

Where <status> = 0 to 255

Example

OUTPUT 714;"*ESR?”
ENTER 714;Event
PRINT Event

When you read the Event Status Register, the value returned is the
total bit weights of all bits that are true at the time you read the byte.

21-4



|EEE 488.2 Common Commands
*IDN? (identification Number)

*IDN? (Identification Number)

Description

Query Syntax

The *IDN? query allows the instrument to identify itself. It returns the
string:

“Hewlett-Packard,8922M,0,X.UU.VV”

X.UU.VV =the firmware revision of this instrument.

An *IDN? query must be the last query in a message. Any queries
after the *IDN? query in this program message will be ignored.

*IDN?

Returned Format

Hewlett-Packard,8922M,0,X.UU.VV<NL>

Example

DIM I4$[100]
OUTPUT 714;"”*IDN?”
ENTER 714;Ids$

PRINT Id$
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IEEE 488.2 Common Commands
*OPC (Operation Complete)

*OPC (Operation Complete)

Description The *OPC (operation complete) command will cause the instrument
to set the operation complete bit in the Standard Event Status Register
only when all pending operations are complete. The *OPC? query
places an ASCII “1” in the output queue when all pending device
operations are complete. There is a one second minimum delay
between the query and the response. A pending operation in the HP
8922M or HP 89228 is any measurement which is armed but not
complete. When in remote operation with repetitive triggering all
measurements, apart from BER, are self-arming. When in remote
operation with single triggering all measurements, apart from BER,
are armed by sending the TRIGger [ : IMMediate] command or
*TRG. The BER measurement is armed by sending the
TRIGger:BETest : RUN command.

Command Syntax *OPC

Example
OUTPUT 714;”*0PC”

Query Syntax  *OPC?

Returned Format

1<NL>

Example
OUTPUT 714;"*0OPC?”
ENTER 714;:;0p

PRINT Op
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IEEE 488.2 Common Commands
*OPT?

*OPT?

Description

Query Syntax

The *OPT? query will return a string containing the instrument
options that are installed. Returns a “0” for any options that are not
installed. Available options are

YSPECTRUM ANALYZER”, “LOW POWER RF ATTEN”, *CIPHERING”,
“HP83220A”, ”HP83220E”, “ELECTRONIC ATTEN”.
*OPT?

Return Syntax

Where <string> = “0,0,0,0,0,0” with no options installed

Example

Here are two examples of possible return strings for a fully loaded
instrument.

“SPECTRUM ANALYZER,LOW POWER
RF ATTEN, CTPHERING,HP83220A, 0, ELECTRONIC ATTEN”".

“SPECTRUM ANALYZER,LOW POWER
RF ATTEN, CTPHERING,HP83220E, 0, ELECTRONIC ATTEN”".

DIM Value$[100]
OUTPUT 714;”*0OPT?"
ENTER 714;Value$

PRINT Value$
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*RCL (Recall)

*RCL (Recall)

Description

The *RCL command restores the state of the instrument from the
specified internal save/recall register. An instrument setup must have
been stored previously in the specified register. Registers 0 through 99
are general purpose and can be used with the *SAV command.

Command Syntax *RCL <rcl_register>

Where <rcl_register> = 0 through 99 though the total number of
registers used may be limited by the amount of memory available.

Example
OUTPUT 714;”*RCL 75"

An instrument state stored using [REGister:]SAVE may be recalled
using *RCL or [REGister:]JRECall. If the [REGister:]SAVE uses an
alphanumeric string as the register name, the *RCL command will not
work. *RCL only works with registers named using an integer from 0
through 99.

IMPORTANT The following fields do not participate in Save/Recall, and will be set according
to the recalled state of the operating mode (Active Cell | Test Mode | CW

Generator).

= Cell Config - Settablel | Activated

» Dig Demod Arm State - Arm | Disarm

» DSP Meas - Trig Source

» DSP Meas - Trig Delay

» Demod Arm State - Arm | Disarm

+ Meas Arm State - Arm | Disarm

e Meas Sync - Single | Cont

+ Bit Error Test - Run | Stop

+ Bit Error Test MS Loopback Loop Delay mode - Manual | Auto
» Hop Control RF Generator - Arm | Disarm

» Hop Control RF Analyzer - Arm | Disarm

» Hop Control RF Generator - Non-Hop | Hop

e Hop Control RF Analyzer - Non-Hop [ Hop

o None of the CONFigure commands except :RADio,
:ROSCillator:OFFSet, ROSCillator:TUNing, and :PRINt:TITLe
participate in Save/Recall, and will instead remain at their last
setting.
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IEEE 488.2 Common Commands
*RST (Reset)

*RST (Reset)

Description The *RST command places the instrument in a known state.

Command Syntax *RST

Example

OUTPUT 714;"*RST”
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IEEE 488.2 Common Commands

*SAV (Save)

*SAV (Save)

Description

The *SAV command stores the current state of the instrument in an
internal save register. The data parameter is the number of the save
register where the data will be saved. Internal registers O through 99
are valid for this command. The total number of registers which can
be saved is limited by the number of settings which differ from their
preset condition and the memory available.

Command Syntax *SAV <number>

Where <number> = 0 through 99
Example

OUTPUT 714;”*SAV 85"

The [REGister:]JRECall command may be used to return the
instrument to the state at which the instrument was saved using *SAV.
The [REGister:]RECall must use the same integer to return to this
state. Strings are not accepted.
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IEEE 488.2 Common Commands
*SRE (Service Request Enable)

NOTE

*SRE (Service Request Enable)

The *SRE command sets the Service Request Enable Register bits.
The Service Request Enable Register contains a mask value for the
bits to be enabled in the Status Byte Register. A logic one in the
Service Request Enable Register will enable the corresponding bit in
the Status Byte Register, a logic zero will disable the bit.

The *SRE query returns the current setting.
Command Syntax *SRE <mask>

Where <mask> = 0 through 255

Example

OUTPUT 714;”*SRE 16”7

This example enables a service request to be generated when a message is available in the
output queue. When a message is available, the MAV bit will be high.

Query Syntax  *SRE?
<mask><NL>
Where <mask> = sum of all the bits that are set, 0 through 255.
Example
OUTPUT 714;"*SRE?”
ENTER 714;Value

PRINT Value
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IEEE 488.2 Common Commands
*STB? (Status Byte)

*STB? (Status Byte)

Description

Query Syntax

The *STB? query returns the current value of the instrument’s status
byte. The RQS (request service) bit is reported on bit 6. The RQS
indicates whether or not the device has at least one reason for
requesting service.

*STB?

<value><NL>

Where <value> = 0 through 255
Example

OUTPUT 714;”*STB?”
ENTER 714;Value

PRINT Value
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|EEE 488.2 Common Commands
*TST? (Test)

*TST? (Test)

Description The *TST query causes the instrument to perform a self-test. The
result of the test will be placed in the output queue.

NOTE Prior to sending this command, all front panel inputs must be disconnected.

A zero indicates the test passed and a non-zero value indicates the test
failed.

Command Syntax *TST?
Returned Format
<result><NL>
Where <result> = 0 or a non-zero value.
0 indicates the test has passed.

Non-zero indicates the test has failed.
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WA (Wait)

*WAI (Wait)

The *WAI command pauses the instrument, preventing it from
executing any further HP-IB commands or queries until no operations
are pending.

Command Syntax *WAI

Example

OUTPUT 714;”MEAS:PATTERN ’'Facc’”

OUTPUT 714;”TRIG:MODE:RETRIGGER SINGLE”
OUTPUT 714;”*TRG”

OUTPUT 714 ;"*WAI"”

! The following command will not execute until the trigger has
occurred

! and is a valid measurement result.
OUTPUT 714;”"MEAS:RF:FREQ:ACC?”
ENTER 714;Freq_acc

PRINT Freq acc
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LOGGing Subsystem

Logging commands are used to control protocol logging through the Protocol
Logging interface on the rear panel.
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LOGGing Subsystem
DATA:FLUSh

DATA:FLUSh
Description  FLUSh the LOGGing DATA - empties the contents of the log into an output stream to the
external monitoring device. Note, the data will not be cleared.
Syntax LOGGing:DATA:FLUSh
Options Not Applicable
DATA:CLEar
Description  Clears the LOGGing DATA.
Syntax LOGGing:DATA:CLEar
Options Not Applicable
PFILter
Description  Selects/queries the Pass FILter used when data is logged.
Syntax LOGGing:PFILter?
LOGGing:PFIL ter <string>
Options "NETWKONLY’ | "+DATALINK’ | *+SERVICE’

Where;
* NETWKONLY means log peer-to-peer messages between the network layers.

e +DATALINK means NETWKONLY plus log peer-to-peer messages between the
between the data link layers.

* +SERVICE means NETWKONLY plus DATALINK plus log inter-layer messages
and intra-layer service request and response messages.
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LOGGing Subsystem
STATe

Description

Syntax

Options

STATe

Selects/queries the current LOGGing STATe
LOGGing:STATe?

LOGGing:STATe <string>

"LOG’ | 'PAUSE’

Where;

» LOG indicates that data is being logged.

o PAUSE indicates that data is temporarily not being logged.
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Measurement Sync Subsystem
BURSt:LENGth

BURSt:LENGth
Description  Selects/queries the MSYNc user-defined BURSt LENGth for the selected burst number
Syntax MSYNc:BURStLENGth<n>?
MSYNc:BURSt:LENGth<n> <string>?
Options where <n> = 0 to 3.
‘871147
BURSt:SPSPosition
Description  Sets/queries the MSYNc user-defined Sync Pattern Start Position for the selected burst
number
Syntax MSYNc:BURSt:SPSPosition<n>?
MSYNc:BURSt:SPSPosition<n> <integer> | [[INUM]
Options where <n> =0 to 3.
Refer to Appendix A.
BURSt: TQUalifier
Description  Selects/queries the Trigger QUalifier for the selected burst number
Note: this selects the trigger qualifier for both
MSYNc:BURSt: TQU<n> and DDEMod:BURSt:TQU<n>.
Syntax MSYNc:BURSt: TQUalifier<n>?
MSYNc:BURSt:TQUalifier<n> <string>
Options where <n>= 010 3.

'NORMAL’ | 'RF POWER’

Where;

¢« NORMAL means no trigger qualifier.

* RF POWER means 'rearm for another trigger if RF POWER never came up’.
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Measurement Sync Subsystem
BURSH:TYPE

BURSt:TYPE

Description  Selects/queries the MSYNc BURSt TYPE for the selected burst number

Note: this selects the type for both MSYN:BURSt: TYPE<n> and
DDEMod:BURSt: TYPE<n>.

Syntax MSYNc:BURSt: TYPE<n>?
MSYNc:BURSt:TYPE<n> <string>
Options where <n>= 0 to 3.
"TSCO’ | "TSC1” 1 *'TSC2’ 1 *TSC3’ |
"TSC4’ | *"TSC5’ 1 *'TSC6’ | "TSC7’ |
"RACH’ | 'SCH’ | 'FCH’ | 'USER DEF’

BURSt:UDSPattern
Description  Sets/queries the MSYNc User Defined Sync Pattern definition for the selected burst
number
Syntax MSYNc:BURSt:UDSPattern<n>?
MSYNc:BURSt:UDSPattern<n> <quoted string>
Options where <n> = 0 to 3.
SYNC:BSELect
Description Selects/queries the burst selection to synchronize measurements to.
Syntax MSYNc:SYNC:BSELect?
MSYNc:SYNC:BSELect <string>
Options 01T 2 103 PEXT
Where;

* 0 means always sync to burst number 0.
e 1 means always sync to burst number 1.
* 2 means always sync to burst number 2.
¢ 3 means always sync to burst number 3.

» EXT means use external signals to decide which burst number to sync to.
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Measurement Sync Subsystem
SYNC:MODE

SYNC:MODE

Description  Selects/queries the SYNC MODE algorithm that is used to determine the location of the
demodulated data bits in the measured burst.

Syntax MSYNc:SYNC:MODE?
MSYNc:SYNC:MODE <string>

Options "MIDAMBLE’ | 'AMPLITUDE’
Where;

* MIDAMBLE means sync using the best bit match of the demodulated data bits to the
selected midamble or user-defined sync pattern.

* AMPLITUDE means sync by centering the burst in the detected amplitude envelope.
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Measurement Sync Subsystem
SYNC:MODE
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Mobile Station Commands
(Measure Subsystem)
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Mobile Station Commands (Measure Subsystem)
MS:TERRor

MS: TERRor
Description  Queries the Mobile Station Timing Error actually Measured by the HP 8922M/S.
Syntax MEASure:CELL:MS:TERRor?
Options Not Applicable.
MS:TADVance
Description  Queries the Mobile Station Timing Advance actually Measured by the HP 8922M/S.
Syntax MEASure:CELL:MS:TADVance?
Options Not Applicable.
SACCh:ACEL1:ARFCn
Description  Queries the Adjacent Cell ARFCn.
Syntax MEASure:CELL:SACCh: ACEL1:ARFCn<n>?
Options Where n=1 through 6
SACCh:ACEL1:BCC
Description Queries the Adjacent Cell (BSIC) Base Station Colour Code.
Syntax MEASure:CELL:SACCh: ACEL1:BCC<n>?
Options Where n=1 through 6
SACCh:ACEL1:NCC
Description  Queries the Adjacent Cell (BSIC) Network Colour Code.
Syntax MEASure:CELL:SACCh:ACEL1:NCC<n>?
Options Where n=1 through 6
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Mobile Station Commands (Measure Subsystem)
SACCh:ACEL1:RLEVel

SACCh:ACEL1:RLEVel
Description  Queries the Adjacent Cell RX Level.
Syntax MEASure:CELL:SACCh: ACELI1:RLEVel<n>?
Options Where n=1 through 6
SACCh:FULL:RLEVel
Description  Queries the Full RX Level (serving cell).
Syntax MEASure:CELL:SACCh:FULL:RLEVel?
Options Not Applicable.
SACCh:FULL:RQUality
Description Queries the Full RX Quality (serving cell).
Syntax MEASure:CELL:SACCh:FULL:RQUality?
Options Not Applicable.
SACCh:PARTial:RLEVel
Description  Queries the Partial RX Level (serving cell).
Syntax MEA Sure:CELL:SACCh:PARTial:RLEVel?
Options Not Applicable.
SACCh:PARTial:RQUality
Description Queries the Partial RX Quality (serving cell).
Syntax MEASure:CELL:SACCh:PARTial:RQUality?
Options Not Applicable.
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Mobile Station Commands (Measure Subsystem)

SACCh:RESet

SACCh:RESet
Description  RESets the SACCH measurement results.
Syntax MEA Sure:CELL:SACCh:RESet
Options Not Applicable.
SACCh:TADVance
Description  Queries the SACCH Timing Advance reported by the Mobile Station.
Syntax MEASure:CELL:SACCh:TADVance?
Options Not Applicable.
SACCh:TLEVel
Description  Queries the SACCH TX Level reported by the Mobile Station.
Syntax MEASure:CELL:SACCh:TLEVel?
Options Not Applicable.
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SACCh:TLEVel
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MS Information Subsystem
CiPHering:AMODe

IMSIdentity?

CIPHering:AMODe

Description  Selects/queries the CIPhering Authentication MODe.

Syntax MSINfo:CIPHering: AMODe?
MSINfo:CIPHering: AMODe <string>

Options 'FULL-54’ | 'FULL-64’ | 'PARTIAL’ | 'NONE’
Where;

* FULL-54 means that the user need only provide the Authentication Key (KI). Only the
first 54 bits of the Authentication Key will be used, and the 10 least-significant-bits will
be unused.

* FULL-64 means that the user need only provide the Authentication Key (KI). The
entire 64 bits of the Authentication Key will be used.

* PARTIAL means that the Ciphering Key (KC) and a random number (RAND) is
needed.

* NONE means that no authentication will take place.

CIPHering:KC

Description  Sets/queries the Ciphering Key (KC).
Syntax MSINfo:CIPHering:KC?
MSINfo:CIPHering:KC <quoted string>

Options Quoted string representing a hexadecimal (64 bit) value.
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MS Information Subsystem

CiPHering:KI
CIPHering:KI
Description  Sets/queries the Authentication Key (KI).
Syntax MSINfo:CIPHering:KI?
MSINfo:CIPHering:KI <quoted string>
Options Quoted string representing a hexadecimal (128 bit) value.
CIPHering:RAND
Description  Sets/queries the RAND value (random number).
Syntax MSINfo:CIPHering:RAND?
MSINfo:CIPHering:RAND <quoted string>
Options Quoted string representing a hexadecimal (128 bit) value.
CIPHering:SRES
Description  Queries the BS SRES (Signed RESponse to RAND).
Syntax MSINfo:CIPHering: SRES?
MSINfo:CIPHering:SRES <quoted string>
Options This is a quoted string representing a 32 bit hexadecimal.
CIPHering[:STATe]
Description  Selects/queries the CIPHering (encryption) STATe of the MS and BS for the next call made.
Syntax MSINfo:CIPHering[:STATe]?
MSINfo:CIPHering[:STATe] <string>
Options 'OFF’ | 'DISABLED’ | 'ENABLED’

Where;

s OFF means no ciphering and don’t send out the ciphering signaling.
»  DISABLED means send out the ciphering signaling, but select ciphering disabled.

+ ENABLED means enable ciphering - this is only allowed if the Ciphering Option is
installed (see *OPT?).
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MS information Subsystem
MS:ATTach

MS:ATTach
Description  Seclects/queries the IMSI attach/detach mode.
Syntax MSINfo:MS:ATTach?

MSINfo:MS: AT Tach <string>
Options "ON’ | 'OFF

Where;

* When attach is set to ON the MS will automatically perform a location update after
camping to the BCH, regardless of whether the cell attributes are the same as those
stored by the MS. This allows a quick functional test to be performed on the MS before
performing a call.

* The default is OFF.

MS:CMARKk:PCLass?

Description Queries the Class MARk Power CLass - comes from the MS when a call is made.
Syntax MSINfo:MS:CMARk:PCLass?
Options Not Applicable.

MS:CMARKk:REVision?

Description  Queries the value encoded in the revision level bits of the MS.
Syntax MSINfo:MS:CMARK:REVision?
Options Not Applicable.

MS:CMARK:BAND?

Description  Queries the value encoded in the frequency capability bits of the MS.
Syntax MSINfo:MS:CMARk:BAND?
Options Not Applicable.
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MS Information Subsystem
MS:IMEI:REQuest

MS:IMEI:REQuest
Description  Fetches the International Mobile Equipment Identity from the MS. A call must be in place.
Syntax MSINfo:MS:IMEL:REQuest
Options Not options.
MS:IMEI?
Description  Queries the MS International Mobile Equipment Identity. An IMEL:REQest must have
been made before this query can be carried out.
Syntax MSINfo:MS:IMEI? <quoted string>
Options This is quoted string of up to 15 decimal digits.
MS:IMSI:SPAGing
Description Sets the PAGing IMSI - copies the MS’s IMSI (MS:IMST) to the MS’s Paging IMSI
([:PAGing]:IMSI).
Syntax MSINfo:MS:IMSIL:SPAGing
Options No Options
MS:IMSI?
Description  Queries the MS’s International Mobile Subscriber Identity.
Syntax MSINfo:MS:IMSI? <quoted string>
Options This is quoted string of up to 15 decimal digits.
MS:LAIL:LACode?
Description  Queries the Location Area Code portion of the last LAL
Syntax MSINfo:MS:LATI:-LACode?
Options Not Applicable.
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MS:LAI:MCCode?

MS:LAI:MCCode?

Description  Queries the Mobile Country Code portion of the last LAL

Syntax MSINfo:MS:MCCode?

Options Not Applicable.

MS:LAI:MNCode?

Description  Queries the Mobile Network Code portion of the last LAI.

Syntax MSINfo:MS:MNCode?

Options Not Applicable.

MS:ONUMber?

Description  Queries the MS Originated NUMber.

Syntax MSINfo:MS:ONUMber?

Options This quoted string represents up to 20-digit decimal number representing the party number
the MS was calling for an MS-initiated call. The field will show a leading *+’ if this is an
international call.

MS:PAGPer
Description  Sets/queries the paging period parameter in the broadcast control channel.
Syntax MSINfo:MS:PAGPer?

MSINfo:MS:PAGPer <integer>
Options Where integer = 2 through 9.

MS:SRES?

Description  Queries the MS SRES (MS Signed RESponse to RAND).

Syntax MSINfo:MS:SRES?

Options This is a quoted string representing a 32 bit hexadecimal.
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[:PAGing]:IMSidentity

[:PAGing]:IMSIdentity

Description  Sets/queries the MS’s PAGing IMSI (International Mobile Subscriber Identity).
Syntax MSINfo[:PAGing]:IMSIdentity?
MSINfo[:PAGing]:IMSIdentity <quoted string>
Options This is a quoted string representing up to 15 decimal digits.
[:PAGing]:TMSI:REALlocation
Description Queries the TMSI (Temporary Subscriber Identity) value.
REALocates a new TMSI value based on generating a random number.
Syntax MSINfo[:PAGing]: TMSI:REALlocation
Options Not Applicable.
[:PAGing]:TMSI:STATe
Description  Selects/queries whether to use the TMSI value when the next call is made.
Syntax MSINfo[:PAGingl: TMSI:STATe?
MSINfo[:PAGing]: TMSI:STATe <string>
Options ‘ON’ I’OFF’
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QO8Cilloscope Subsystem
CONTrol

CONTrol
Description  Selects/queries the OSCilloscope CONTrols - various fields will appear based on the
CONTrol selection.
Syntax OSCilloscope:CONTrol?
OSCilloscope:CONTrol <string>
Options "MAIN’ | 'TRIGGER’ | ’'MARKER’
MARKer:NPEak
Description  Causes the OSCilloscope MARKer to move to the lowest Negative PEak displayed.
Syntax OSCilloscope:MARKer:NPEak
Options Not Applicable.
MARKer:PPEak
Description  Causes the OSCilloscope MARKer to move to the highest Positive PEak displayed.
Syntax OSCilloscope:MARKer:PPEak
Options Not Applicable.
MARKer:POSition
Description Sets/queries the MARKer POSition. This is the number of divisions from the left side of
the graticule to the marker.
Syntax OSCilloscope:MARKer:POSition?
OSCilloscope:MARKer:POSition <real> | [:FNUM]
Options Refer to Appendix B.
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OSCilloscope Subsystem
SCALe:TIME

Description

Syntax

Options

SCALe: TIME

Selects/queries the horizontal sweep time per division.
OSCilloscope:SCALe: TIME?
OSCilloscope:SCALe: TIME <string>

200 ms’ | 100 ms’ 1 °50 ms’ 1’20 ms’ |

’10ms’ 1’5 ms’ 1’2ms’ 1’1 ms’, |

500 us’ |°200 us’ 1’100 us’ | *50 us’ |

20us’ 1710 us’ 1’5 us’ 1’2 us’ |

1 us’

Description

Syntax

Options

SCALe:VERTical:AM

Selects/queries the VERTical amplitude per division for AF Analyzer input selections
(AFAN:INP) that have AM units of Percent.

OSCilloscope:SCALe:VERTical: AM?

OSCilloscope:SCALe: VERTical: AM <string>

50 % 1°20%° 1710 % 1’5 %’ |

2% 1’1 % 1°05% 1702 %’ |

0.1 %’ 1°0.05 %’

Description

Syntax

Options

SCALe:VERTical:FM

Selects/queries the VERTical amplitude per division for AF Analyzer input selections
(AFAN:INP) that have FM units of Hertz.

OSCilloscope:SCALe:VERTical:FM?

OSCilloscope:SCALe: VERTical:FM <string>

50 kHz’ |20 kHz’ | ’10kHz’ | 5 kHz’ |

2kHz | '1 kHz’ 1’500 Hz’ 1’200 Hz’ |

100 Hz’ | '50 Hz’ | '20 Hz’ | 10 HZ’
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SCALe:VERTical:OFFSet

Description

Syntax

Options

SCALe:VERTical:OFFSet

Sets/queries the number of divisions that the displayed signal is VERTically OFFSet above
the Oscilloscope’s fixed center line.

OSCilloscope:SCALe: VERTical:OFFSet?
OSCilloscope:SCALe:VERTical:OFFSet <real> | [:FNUM]

Refer to Appendix B.

Description

Syntax

Options

SCALe:VERTical:VOLTs

Selects/queries the VERTical amplitude per division for AF Analyzer input selections
(AFAN:INP) that have units of VOLTs.

OSCilloscope:SCALe:VERTical: VOLTs?

OSCilloscope:SCALe: VERTical: VOLTs <string>

20V P10V ISV 2V 1TV

500 mV’ 1’200 mV’ | '100 mV’ 1’50 mV’ |
20mV’ 1’10 mV’ 1’5 mV’ 1’2 mV’ |

1 mV’ 1’500 uV’ 1’200 uV’ 1’100 uV’ |
50uV’ 1720 uV?

Description

Syntax

Options

TRIGger:LEVel

Sets/queries the TRIGger LEVel. This only applies when TRIGger:SOURce is ’Scope
Lvl’. The TRIGger LEVel is indicated by small pointers that appear on each side of the
graticule. HP-IB units is DIV.

Example: "OSC:TRIG:LEV 2 DIV” set the oscilloscope trigger to 2 divisions above the
horizontal axis.

OSCilloscope: TRIGger:LEVel?
OSCilloscope: TRIGger:LEVel <real> | [:INUM]
Refer to Appendix A.
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TRIGger:MODE
TRIGger:MODE

Description  Selects/queries how measurements are armed to accept a trigger.

IMPORTANT This command will set the trigger mode when in Local mode, it is overridden by

TRIGger:MODE:RETRigger REPetitive | SINGle when in Remote mode.

Syntax OSCilloscope: TRIGger:MODE?
OSCilloscope: TRIGger:MODE <string>

Options "CONT’ | ’SINGLE’
Where;
e CONT means that the oscilloscope is continuously armed to accept a trigger.
« SINGLE means that the oscilloscope is armed to accept a trigger each time that

TRIGger:RESet is selected.

TRIGger:PRETrigger

Description  Sets/queries the PRETrigger value. This is the number of divisions previous to the trigger
point.

Syntax OSCilloscope: TRIGger:PRETrigger?
OSCilloscope: TRIGger:PRETrigger <real> | [[INUM]

Options Refer to Appendix A.
TRIGger:RESet

Description Arms a measurement when TRIGger:MODE ‘SINGLE’ is selected or when
TRIGger:MODE:RETRigger SINGle is selected.

Syntax OSCilloscope: TRIGger:RESet

Options Not Applicable.
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TRIGger:SENSe

TRIGger:SENSe
Description Selects/queries whether TRIGgering occurs on the positive-going (POS) or negative-
going(NEG) trigger signal.
Syntax OSCilloscope: TRIGger:SENSe?
OSCilloscope: TRIGger:SENSe <string>
Options 'POS’ I’'NEG’
TRIGger:SOURCce
Description  Selects/queries the Oscilloscope TRIGger SOURce.
Syntax OSCilloscope: TRIGger:SOURce?
OSCilloscope: TRIGger:SOURce <string>
Options ’SCOPE LVL’ | ’EXTERNAL’
* SCOPE LVL means that the input signal level is used for triggering.
* EXTERNAL means that the front panel MEASURE TRIGGER IN is used for
triggering.
TRIGger:TYPE
Description  Selects/queries the Oscilloscope TRIGger TYPE.,
Syntax OSCilloscope: TRIGger: TYPE?
OSCilloscope: TRIGger: TYPE <string>
Options "AUTO’ | 'NORM’

* AUTO means automatically trigger a sweep is a triggering signal is not detected within
about 50 ms of the last trigger.

* NORM means that a specific triggering signal is required before triggering.
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TRIGger:TYPE

26-8



27

Oscilloscope Commands (Measure Subsystem)

27-1



Oscilloscope Commands (Measure Subsystem)

D

Append 1 x
I Appendix F I

A D

=y
Fppendix F

“» TRACe?)

27-2



Oscilloscope Commands (Measure Subsystem)
MARKer:LEVel:AM

Description

Syntax

Options

MARKer:LEVel:AM

Queries the MARKer LEVel which is the signal level of the current marker position for AF
Analyzer input selections (AFAN:INP) that have AM units of Percent. This value is a
function of the marker position set or queried by OSC:MARK:POS.

HP-IB unit is Percent (PCT);

Display unit is Percent (PCT).
MEASure:OSCilloscope:MARKer:LEVel: AM?]
MEASure:OSCilloscope:MARKer: LEVe. AM[:MM] | [:AVG]

Refer to Appendices D and F.

Description

Syntax

Options

MARKer:LEVel:FM

Queries the MARKer LEVel which is the signal level of the current marker position for AF
Analyzer input selections (AFAN:INP) that have FM units of Hertz. This value is a function
of the marker position set or queried by OSC:MARK:POS.

HP-IB units are HZ, kHZ;

Display units are kKHZ.
MEASure:OSCilloscope:MARKer:LEVel:FM?]
MEASure:OSCilloscope:MARKer:LEVel:FM[:MM] | [:AVG]
Refer to Appendices D and F.

Description

Syntax

Options

MARKer:LEVel:VOLTsSs

Queries the MARKer LE Vel which is the signal level of the current marker position for AF
Analyzer input selections (AFAN:INP) that have units of VOLTSs. This value is a function
of the marker position set or queried by OSC:MARK:POS.

HP-IB unit is Volts (V)

Display units are V, mV

default unit is V.

MEA Sure:0SCilloscope:MARKer:LEVel: VOLTs?]

MEA Sure:OSCilloscope: MARKer:LEVel: VOLTs[:MM] | [:AVG]
Refer to Appendices D and F.
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MARKer:TIME

Description

Syntax

Options

MARKer: TIME

Queries the MARKer TIME MEASurement which time elapsed from the trigger point to
the current marker position. This value is a function of the marker position set or queried
by OSC:MARK:POS.

HP-IB unit is seconds (S);

Display units are S, MS;

default unit is MS.
MEASure:OSCilloscope:MARKer: TIME?
MEASure:OSCilloscope:MARKer: TIME[:MM] | [:AVG]

Refer to Appendices D and F.

Description
Syntax
Options

TRACe

Queries the oscilloscope TRACe MEASurement result.
MEASure:OSCilloscope: TRACe?
Not Applicable.
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Output RF Spectrum Subsystem
FREQuency:OFFSet

FREQuency:OFFSet

Description Sets/queries the Output RF Spectrum FREQuency OFFSet setting. This field is only used
when not making reference measurements. The offset is automatically set to 0.0 kHz when
MODE is set to either RAMP REF or MOD REFR
Default HP-IB unit is HZ.
Default display unit is kKHZ.

Syntax ORFSpectrum:FREQuency:OFFSet?
ORFSpectrum:FREQuency:OFFSet <real> | [:FNUM]

Options Refer to Appendix B.
MARKer:POSition

Description  Sets/queries the Output RF Spectrum MARKer POSition setting. The value is given in
units of divisions from the left side of the trace (0 to 10 divisions).

Syntax ORFSpectrum:MARKer:POSition?
ORFSpectrum: MARKer:POSition <integer> | [:FNUM]

Options Refer to Appendix B.
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Output RF Spectrum Subsystem
MODE

Description

Syntax

Options

MODE

Selects/queries the MODE for Output RF Spectrum measurements.
ORFSpectrum:MODE?

ORFSpectrum:MODE <string>

"RAMP REF’ | 'RAMPING’ |

"MOD REF’ | 'MODULATN’

Where;

¢« RAMP REF means make a reference measurement needed to make Output RF
Spectrum due to ramping measurements.

«  RAMPING means power is measured for the Output RF Spectrum during the time
when the envelope is ramping up and down. (The peak value is returned within the time
interval 28 us before bit 0 to 28 us after bit 147.)

«  MOD REF means make a reference measurement needed to make Output RF Spectrum
due to modulation measurements.

e MODULATN (modulation) means power is measured for the Output RF Spectrum
during the useful bits.

Description

Syntax
Options

SACalibrate

Calibrates the Spectrum Analyzer for making Output RF Spectrum or Pulse On/Off Ratio
measurements. This command is only active when TRIG:MODE[:DSP] = *SINGLE’.

ORFSpectrum:SACalibrate
Not Applicable.
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Output RF Spectrum Commands (Measure Subsystem)
FBIT

Description

Syntax

Options

FBIT

Queries the position of the First (useful) BIT in time relative to when the Output RF
Spectrum measurement trigger occurred.

HP-IB units are seconds (S), bit periods (T);

default unit is seconds (S).

Display units are US (micro-second), T (bit periods);
default unit is US (micro-second).
MEASure:ORFSpectrum:FBIT?
MEASure:ORFSpectrum:FBIT[:MM] | [:AVG]
Refer to Appendices D and F.

Description

Syntax
Options

FMERrors

FM ERrors query returns the number of FM demodulated bits different from the best bit
match (of the demodulated burst bits) to the selected midamble before differential decoding
for ORFS[:POWer] measurement. This only valid for MSYN:SYNC:MODE
"MIDAMBLE’.

MEASure:ORFSpectrum:FMERrors?
Not Applicable.

Description

Syntax

Options

MARKer:LEVel

Queries the MARKer LEVel which is relative amplitude data. This value is a function of
the marker position set or queried by ORFSpectrum:MARKer; POSition. Default unit is dB
relative to the average power over the useful bits in the measured burst when ORFS:FREQ
was set to zero.

HP-IB unit is dB.

Display unit is dB.

MEA Sure:ORFSpectrum: MARKer:LEVel?]
MEASure:ORFSpectrum:MARKer:LEVel[:MM] | [:AVG]
Refer to Appendices D and F.
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MARKer: TIME
MARKer: TIME
Description  Queries the MARKer TIME which is the marker’s position relative to bit zero in the
measured burst. This value is a function of the marker position set or queried by
ORFS:MARK:POS.
HP-IB units are seconds (S), bit periods (T);
default unit is seconds (S).
Display units are US (micro-second), T (bit periods);
default unit is US (micro-second).
Syntax MEASure:ORFSpectrum:MARKer: TIME?
MEA S Sure:ORFSpectrum: MARKer: TIME[:MM] | [:AVG]
Options Refer to Appendices D and F.
[:POWer]
Description  Queries the Output Spectrum POWer MEASurement result.
Default unit is dB relative (as per GSM rec. 5.05, etc.).
HP-IB unit is dB.
Display unit is dB.
Syntax MEA Sure:ORFSpectrum[:POWer]?
MEASure: ORFSpectrum[:POWer][:MM] | [:AVG]
Options Refer to Appendices D and F.
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Output RF Spectrum Commands (Measure Subsystem)
SSTatus

Description
Syntax
Options

SSTatus

Queries the Sync STatus for the current DSP measurement.

MEASure:ORFSpectrum:SSTatus?

Returns one of the following states;

’No Error’ | 'ShortBurst’ | Level Late’ | *LevelShort’ |

"FM Error’ | ’Low Level’ | ‘Math Error’ | ’RF Ovrload’.

The message return priority (highest to lowest) is as follows:

Math Error

RF Ovrload | Low Level

FM Error

ShortBurst | Level Late | LevelShort

No Error

The above defined as;

ShortBurst - amplitude envelope not long enough for the selected burst length.
RF Ovrload - the DSP Analyzer sampler hardware overloaded during sampling.

FM Error - at least one FM error was detected during the Midamble (or User Defined
Sync Pattern) portion of the selected burst (only possible for MSYN:SYNC:MODE
"MIDAMBLE?)

Level Late - amplitude of the burst did not rise until after the first few bits were
received.

Level Short - amplitude of the burst fell before the last few bits were received.

Low Level - DSP Analyzer RF level never got high enough to make a valid
measurement.

Math Error - DSP Analyzer math-related error occurred.

No Error - no error occurred in synchronizing to the selected burst
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Output RF Spectrum Commands (Measure Subsystem)
TRACe

TRACe

Description  Queries the Output RF Spectrum MEASurement result and returns 417 fioating-point
numbers representing the trace.

NOTE The time between each point is 1.7 uS.
Syntax MEA Sure:ORFSpectrum: TRACe?
Options Not Applicable.
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PULSe On/Off Ratio Subsystem
MARKer[:POSition]:FALL

Description

Syntax

Options

MARKer[:POSition]:FALL

Sets/queries the PULSe MARKer FALL trace POSition setting. The value is given in units
of divisions from the left side of the trace (0 to 10 divisions).
PULSe:MARKer[:POSition]:FALL?

PULSe:MARKer[:POSition]:FALL <real> | [:FNUM]

Refer to Appendix B.

Description

Syntax

Options

MARKer[:POSition]:RISE

Sets/queries the PULSe MARKer RISE trace POSition setting. The value is given in units
of divisions from the left side of the trace (0 to 10 divisions).

PULSe:MARKer[:POSition]:RISE?
PULSe:MARKer[:POSition]:RISE <real> | [:FNUM]

Refer to Appendix B.

Description

Syntax

Options

MARKer:OPOSition:FALL

Sets/queries the PULSe Off POSition FALL setting. This is the time (relative to the center
of the last bit) that the amplitude on the amplitude envelope will be measured. The range
is 0.0 us to +56.0 us.

HP-IB units are seconds (S), bit periods (T).

default unit is seconds (S),

default display unit is US (micro-second).
PULSe:MARKer:OPOSition:FALL?
PULSe:MARKer:OPOSition:FALL <real> | [:FNUM]

Refer to Appendix B.
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PULSe On/Off Ratio Subsystem
MARKer:OPOSition:RISE

Description

Syntax

Options

MARKer:OPOSition:RISE

Sets/queries the PULSe Off POSition RISE setting. This is the time (relative to the center
of bit zero) that the amplitude on the amplitude envelope will be measured. The range is -
56.0 us to 0.0 us.

HP-IB units are seconds (S), bit periods (T).
default unit is seconds (S),

default display unit is US (micro-second).
PULSe:MARKer:OPOSition:RISE?
MARKer:OPOSition:RISE <real> | [:FNUM]
Refer to Appendix B.

Description

Syntax
Options

SACalibrate

Calibrates the Spectrum Analyzer for making Output RF Spectrum or Pulse On/Off Ratio
measurements. This command is only active when TRIG:MODE[:DSP] = *SINGLE’.

PULSe:SACalibrate
Not Applicable.
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Pulse On/Off Ratio Commands (Measure Subsystem)
FBIT

Description

Syntax

Options

FBIT

Queries the position of the First (useful) BIT in time relative to when the Pulse On/Off
measurement trigger occurred.

HP-IB units are seconds (S), bit periods (T);

default unit is seconds (S).

Display units are US (micro-second), T (bit periods);
default unit is US (micro-second).
MEASure:PULSe:FBIT?
MEASure:PULSe:FBIT[:MM] | [:AVG]

Refer to Appendices D and F.

Description

Syntax
Options

FMERrors

FM ERrors query returns the number of FM demodulated bits different from the best bit
match (of the demodulated burst bits) to the selected midamble before differential decoding
for the Pulse measurement. This only valid for MSYN:SYNC:MODE "MIDAMBLE’.

MEASure:PULSe:FMERrors?
Not Applicable.

Description

Syntax

Options

MARKer:LEVel:FALL

Queries the FALL trace MARKer LEVel which is relative amplitude data. This value is a
function of the marker position set or queried by PULS:MARK:POS:FALL.

Default unit is dB relative to the average power over the useful bits in the measured burst.
HP-IB units are dB.

Display units are dB.

MEASure:PULSe:MARKer:LEVel:FALL?
MEASure:PULSe:MARKer:LEVel:FALL[:MM] | [:AVG]

Refer to Appendices D and F.
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Pulse On/Off Ratio Commands (Measure Subsystem)
MARKer:LEVel:RISE

Description

Syntax

Options

MARKer:LEVel:RISE

Queries the RISE trace MARKer LEVel which is relative amplitude data. This value is a
function of the marker position set or queried by PULS:MARK:POS:RISE.

Default unit is dB relative to the average power over the useful bits in the measured burst.
HP-IB units are dB.

Display units are dB.

MEASure:PULSe:MARKer:LEVel:RISE?
MEASure:PULSe:MARKer:LEVel:RISE[:MM] | [:AVG]

Refer to Appendices D and .

Description

Syntax

Options

MARKer: TIME:FALL

Queries the FALL trace TIME which is the marker’s position relative to bit zero in the
measured burst. This value is a function of the marker position set or queried by
PULS:MARK:POS:FALL.

HP-IB units are seconds (S), bit periods (T);

default unit is seconds (S).

Display units are US (micro-second), T (bit periods);
default unit is US (micro-second).
MEASure:PULSe:MARKer: TIME:FALL?
MEASure:PULSe:MARKer: TIME:FALL[:MM] | [:AVG]
Refer to Appendices D and F.
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Pulse On/Off Ratio Commands (Measure Subsystem)
MARKer:TIME:RISE

Description

Syntax

Options

MARKer:TIME:RISE

Queries the RISE trace TIME which is the marker’s position relative to bit zero in the
measured burst. This value is a function of the marker position set or queried by
PULS:MARK:POS:RISE.

HP-IB units are seconds (S),bit periods (T);

default unit is seconds (S).

Display units are US (micro-second), T (bit periods);
default unit is US (micro-second).
MEASure:PULSe:MARKer: TIME:RISE?
MEASure:PULSe:MARKer:TIME:RISE[:MM] | [:AVG]

Refer to Appendices D and F.

Description

Syntax

Options

OORatio:FALL

Queries the PULSe On/Off Ratio FALL trace MEASurement result.

Default units: dB relative to the average power over the useful bits in the measured burst.
HP-IB unit is dB.

Display unit is dB.

MEASure:PULSe:OORatio:FALL?

MEASure:PULSe:OORatio:FALL[:MM] | [:AVG]

Refer to Appendices D and F.

Description

Syntax

Options

OORatio:RISE

Queries the PULSe On/Off Ratio RISE trace MEASurement result.

Default units: dB relative to the average power over the useful bits in the measured burst.
HP-IB unit is dB.

Display unit is dB.

MEASure:PULSe:OORatio:RISE?

MEASure:PULSe:OORatio:RISE[:MM] | [:AVG]

Refer to Appendices D and F.
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SSTatus

Description
Syntax
Options

SSTatus

Queries the Sync STatus for the current DSP measurement.

MEASure:PULSe:SSTatus?

Returns one of the following states;

*No Error’ | 'ShortBurst’ | "Level Late’ | LevelShort’ |

"FM Error’ | ’Low Level’ | ‘Math Error’ | 'RF Ovrload’.

The message return priority (highest to lowest) is as follows:

Math Error

RF Ovrload | Low Level

FM Error

ShortBurst | Level Late | LevelShort

No Error

The above defined as;

ShortBurst - amplitude envelope not long enough for the selected burst length.
RF Ovrload - the DSP Analyzer sampler hardware overloaded during sampling.

FM Error - at least one FM error was detected during the Midamble (or User Defined
Sync Pattern) portion of the selected burst (only possible for MSYN:SYNC:MODE
"MIDAMBLE’)

Level Late - amplitude of the burst did not rise until after the first few bits were
received.

Level Short - amplitude of the burst fell before the last few bits were received.

Low Level - DSP Analyzer RF level never got high enough to make a valid
measurement.

Math Error - DSP Analyzer math-related error occurred.

No Error - no error occurred in synchronizing to the selected burst
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Pulse On/Off Ratio Commands (Measure Subsystem)
TRACe:FALL

TRACe:FALL

Description  Queries the Pulse On/Off FALL TRACe MEASurement result and returns 417 floating-
point numbers representing the trace.
NOTE: the time between each point is 0.2 uS.

Syntax MEASure:PULSe:TRACe:FALL?

Options Not Applicable.
TRACe:RISE

Description  Queries the Pulse On/Off RISE TRACe MEASurement result and returns 417 floating-
point numbers representing the trace.
NOTE: the time between each point is 0.2 uS.

Syntax MEASure:PULSe:TRACe:RISE?

Options Not Applicable.




Pulse On/Off Ratio Commands (Measure Subsystem)
TRACe:RISE
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RF Analyzer Subsystem

AGC:CALibrate
AGC:CALibrate
Description  Does an open loop AGC CALibration if in FRAN:AGC:MODE ‘CLOSED’.
Syntax RFANalyzer:AGC:CAlLibrate
Options Not Applicable.
AGC:DVALue
Description  Sets/queries the open/auto AGC DAC VAlue
Syntax RFANalyzer: AGC:DVALue?
RFANalyzer:AGC:DVALue <integer> | [:INUM]
Options Refer to Appendix A.
AGC:MODE
Description  Selects/queries the AGC MODE (NORMAL is closed loop).
Syntax RFANalyzer: AGC:MODE?
RFANalyzer: AGC:MODE <string>
Options ’CLOSED’ |’OPEN’ | ‘AUTO’
AMPLitudel
Description  Sets/queries the amplitude (input level to assume) of the RF IN/OUT port. Used when
RFAN:INP is 'RF IN/OUT’.
HP-IB and display units are dBm, Volts (V) and Watts (W);
Default HP-1B and display unit is dBm.
Syntax RFANalyzer:AMPLitude1?
RFANalyzer:AMPLitudel <real> | [:FNUM]
Options Refer to Appendix B.
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AMPLitude?2

AMPLitude2
Description  Sets/queries the amplitude (input level to assume) of the AUX RF IN port. Used when
RFAN:INP is "AUX RFIN".
HP-IB and display units are dBm, Volts (V) and Watts (W);
Default HP-IB and display unit is dBm.
Syntax RFANalyzer: AMPLitude2?
RFANalyzer: AMPLitude2 <real> | [[FNUM]
Options Refer to Appendix B.
[:AMPLitude]:ACCuracy
Description  Selects/queries the RF ANalyzer AMPLitude ACCuracy.
Syntax RFANalyzer{: AMPLitude]: ACCuracy?
RFANalyzer[:AMPLitude]: ACCuracy <string>
Options ‘+-3dB’ | ‘“+-1dB’
[:AMPLitude]:CONTrol
Description  Seclects/queries the RFAnalyzer AMPLitude CONTrolling mechanism.
Syntax RFANalyzer{:AMPLitude]:CONTrol?
RFANalyzer[:AMPL.itude]: CONTrol <string>
Options 'MS TX LEV’ | "' MANUAL

Where;

* MS TX LEV means that the AMPLitude (RFAN:AMPL1 or REAN:AMPL2) is set

automatically based on the setting of CELL:MS:TLEVel.

¢ MANUAL means that the user can manually set the AMPLitude (RFAN:AMPL1 or

RFAN:AMPL2)
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RF Analyzer Subsystem
FREQuency

Description

Syntax

Options

FREQuency

Sets/queries the non-hop FREQuency for the RF ANalyzer.
Default HP-IB unit is HZ.

Default display unit is MHZ.

RFANalyzer:FREQuency?

RFANalyzer:FREQuency <real> | [FNUM]

Refer to Appendix B.

Description

Syntax

Options

FREQuency:GTIMe

Sets/queries the RF ANalyzer Gate TIME (RF Cnt Gate).
Default HP-IB unit is seconds (S).

Default display unit is micro-seconds (us).
RFANalyzer:FREQuency:GTIMe?
RFANalyzer:FREQuency:GTIMe <real> | [:INUM]

Refer to Appendix A.

Description

Syntax
Options

FREQuency:HMEas

Sets the Hop Meas Frequency, which is the frequency to be assumed when making
measurements while hopping.

Default HP-IB unit is HZ.

Default display unit is MHZ.
RFANalyzer:FREQuency:HMEas <real> | [:FNUM)]
Refer to Appendix B.
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RF Analyzer Subsystem
FREQuency:OFFSet

FREQuency:OFFSet
Description  Sets/queries the Hop Frequency OFFSet for the RF ANalyzer.
Default HP-IB unit is HZ.
Default display unit is MHZ.
Syntax RFANalyzer:FREQuency:OFFSet?
RFANalyzer:FREQuency:OFFSet <real> | [FNUM)]
Options Refer to Appendix B.
GTIMe
Description  Sets/queries the RF ANalyzer Gate TIME (RF Cnt Gate).
Default HP-IB unit is seconds (S).
Default display unit is micro-seconds (us).
Syntax RFANalyzer:GTIMe?
RFANalyzer:GTIMe <real> | [:INUM]
Options Refer to Appendix A.
INPut
Description  Selects/queries the selected INPut port for the RF ANalyzer.
Syntax RFANalyzer:INPut?
RFANalyzer:INPut <string>
Options ‘RF IN/OUT’ | ‘AUX RFIN’
ARFCn
Description  Selects/queries the Channel number which the RF ANalyzer will measure.
Syntax RFANalyzer: ARFCn?
RFANalyzer: ARFCn <integer> | [[INUM]
Options Refer to Appendix A.
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RF Generator Subsystem
AMPLitude1l

AMPLitudel

Description  Sets/queries the amplitude of the RF Generator when the RF IN/OUT port is selected.
HP-IB and display units are dBm, Volts (V) and Watts (W); Default HP-IB and display
unit is dBm.

Syntax RFGenerator: AMPLitude1?
RFGenerator: AMPLitudel <real> | [:FNUM]

Options Refer to Appendix B.
AMPLitudel:ATTenuation[:AUTO]

Description Selects the ATTenuation of the RF IN/OUT port automatically each time a change of
amplitude setting occurs when ON.

Syntax RFGenerator: AMPLitudel:AT Tenuation[: AUTO]?
RFGenerator: AMPLitudel:ATTenuation[: AUTO] <string>

Options ‘ON’ | ‘OFF’
AMPLitude2

Description Sets/queries the amplitude of the RF Generator when the AUX RFOUT port is selected.
HP-IB and display units are dBm, Volts (V) and Watts (W); Default HP-IB and display
unit is dBm.

Syntax RFGenerator: AMPLitude2?
RFGenerator: AMPLitude2 <real> | [:FNUM]

Options Refer to Appendix B.
AMPLitude2:ATTenuation[:AUTO]

Description Selects the ATTenuation of the AUX RFOUT port automatically each time a change of
amplitude setting occurs when ON.

Syntax RFGenerator: AMPLitude2: AT Tenuation{: AUTO]?
RFGenerator: AMPLitude2: AT Tenuation[: AUTO] <string>

Options ‘ON’ | ‘OFF
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RF Generator Subsystem
FREQuency

Description

Syntax

Options

FREQuency

Sets/queries the non-hop FREQuency of the RF Generator.
Default HP-IB unit is HZ.

Default display unit is MHZ.

RFGenerator:FREQuency?

RFGenerator:FREQuency <real> | [:FNUM]

Refer to Appendix B.

Description

NOTE

Syntax

Options

MODulation:DCAM
Selects/queries the state of DC AM MODulation.

This command is not available in the HP 89228S.

RFGenerator:MODulation:DCAM?

RFGenerator:MODualtion:DCAM <string>

"EXTERNAL’ | ’OFF’ | "TCH LOWER’ | ' BCCHLOWER’ | 'BOTHLOWER’
Where;

« EXTERNAL means DC AM comes from an external AM input.

* OFF means no DC AM.

« TCHLOWER means the BCCH will be at the RF Level of the RF Analyzer Amplitude
setting and the TCH RF Level will be lower by the dB determined by setting
RFANalyzer:INPut.

e BCCHLOWER means the TCH will be at the RF Level of the RF Analyzer Amplitude
setting and the TCH RF Level will be lower by the dB determined by setting
RFANalyzer:INPut.

e  BOTHLOWER means both the TCH and the BCCH will be lower by the dB
determined by setting RFANalyzer:INPut.
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RF Generator Subsystem
MODulation:DCAM:DVALue

MODulation:DCAM:DVALue

Description  Sets/queries the DC AM DAC VALue for REG:MODE:DCAM selected as TCH LOWER,
‘BCCHLOWER’ or ‘BOTHLOWER’.

Syntax RFGenerator:MODulation:DCAM:DVALue?
RFGenerator:MODualtion:DCAM:DVALue <integer> | [:INUM]

Options Refer to Appendix A.
MODulation:GMSK

Description  Selects/queries the state of GMSK modulation.

Syntax RFGenerator:MODulation:GMSK?
RFGenerator:MODualtion:GMSK <string>

Options EXT’ |’OFF
Where;
* EXT means GMSK comes from external data and clock inputs.
* OFF means the RF output is an unmodulated carrier.
MODulation:PULSe

Description  Selects/queries the state of PULSe modulation.

Syntax RFGenerator:MODulation:PULSe?
RFGenerator:MODualtion:PULSe <string>

Options ’EXT’ | ’HOP TRIG’ | 'OFF’

Where,
* EXT means PULSe modulation comes from an external (TTL) input.

* HOP TRIG means the RF output automatically pulses off (for a little while) during
switching transients when an RF Generator hop trigger occurs.

¢ OFF means no PULSe modulation.
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RF Generator Subsystem
MODulation:PULSe:MODE

MODulation:PULSe:MODE

Description  Selects/queries the pulse modulation level MODE.
Syntax RFGenerator:MODulation:PULSe:MODE?
RFGenerator:MODualtion:PULSe:MODE <string>
Options "NORMAL’ | ’30 DB’
Where;
«  NORMAL means pulse off will be very far down.
+ 30 DB means the RF envelope will usually be 30 dB higher than the selected amplitude
and can be pulsed down to the selected amplitude setting.
OUTPut
Description  Selects/queries the selected OUTPut port for the RF Generator.
Syntax RFGenerator: QU TPut?
RFGenerator:OUTPut <string>
Options "RF IN/OUT’ |’AUX RFOUT”
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SMS Cell Broadcast Subsystem
CONTrol

CONTrol
Description Selects/queries whether or not the CBCH is being configured.
Syntax SMSCb:CONTrol?
SMSCb:CONTrol <string>?
Options ‘ENABLED’ | ‘DISABLED’
MODE
Description Selects/queries the Message Fields. "ALL’ indicates that all the message attributes are
editable. "BASIC’ indicates that only the identifier attribute is editable.
Syntax SMSCb:MODE?
SMSCb:MODE <string>
Options "BASIC’ [ ’ALL
SEND
Description  Selects/queries the type of message that is being sent.
Syntax SMSCb:SEND?
SMSCb:SEND <string>
Options "NO MESSAGE’ | 'MESSAGE 1’ | 'MESSAGE 2’ |

'MESSAGES 1 &2’
Where;
* ’NO MESSAGE’ indicates the CBCH is sending invalid messages.

* ’'MESSAGE 71’ indicates the contents of Message 1 are being sent at 60 second
intervals.

* ’'MESSAGE 2’ indicates the contents of Message 2 are being sent at 30 second
intervals.

° ’MESSAGES 1 & 2’ alternatively sends the contents of Message 1 and Message 2, with
a 60 second interval between successive messages.
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SMS Cell Broadcast Subsystem
STATus

Description
Syntax
Options

STATus

Queries the status of the CBCH.

SMSCb:STATus?

Returns a value of; *OFF’ | 'IDLE’ | 'SENDING’

Where;

« ’OFF’ indicates that a CBCH is not configured.

« ’IDLE’ indicates that invalid messages are being sent on the CBCH.

« ’SENDING’ indicates that valid messages are being sent on the CBCH.

Description

Syntax

Options

MESS1 or MESS2:CODE

Selects/queries the message type.

SMSCb:MESS1 or SMSCb:MESS2:CODE?
SMSCb:MESS1 or SMSCh:MESS2:CODE <integer>
Where <integer>=0 through 4095.

For message 1 the default is 0.

For message 2 the default is 4095.

Description

Syntax

Options

MESS1 or MESS2:UPDate

Selects/queries the revision of the message being sent.
SMSCb:MESS1 or SMSCb:MESS2:UPDate?
SMSCb:MESS1 or SMSCb:MESS2:UPDate <integer>
Where <integer>=0 through 15.

For message 1 the default is 0.

For message 2 the default is 15.
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SMS Celi Broadcast Subsystem
MESS1 or MESS2:IDENtifier

MESS1 or MESS2:IDENtifier

Description  Selects/queries the source of the message.
Syntax SMSCb:MESS1 or SMSCb:MESS2:IDENtifier?
SMSCb:MESS1 or SMSCb:MESS2:IDENTtifier <integer>
Options Where <integer>=0 through 65535.
For message 1 the default is 0.
For message 2 the default is 0.
MESS1 or MESS2:LANGuage
Description Selects/queries the data coding scheme for the message. "DEFAULT GSM” sets the value
of the data coding scheme to 0xF0.
Syntax SMSCb:MESS1 or SMSCb:MESS2:1. ANGuage?
SMSCb:MESS1 or SMSCb:MESS2:LANGuage <string>
Options "GERMAN’ [ ’ENGLISH’ | 'ITALIAN’ | 'FRENCH’ |

’SPANISH’ |’DUTCH’ | 'SWEDISH’ | 'DANISH’ |
"PORTUGESE’ | "FINNISH’ | 'NORWEGIAN’ | '"GREEK’ |
"TURKISH’ | ’'DEFAULT GSM’

For message 1 the default is ' ENGLISH’.

For message 2 the default is "GERMAN’.
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Spectrum Analyzer Subsystem
ATTenuator

Description

Syntax

Options

ATTenuator

Selects/queries the input AT Tenuator GSM900 and EGSM900 selection. This is only valid
when ATT1:MODE "HOLD’ is selected, otherwise, automatic attenuator selection is done.
NOTE: This is only valid for CONFigure:RADio

*GSM900’ | "EGSM’

SANalyzer: AT Tenuator?

SANalyzer: AT Tenuator <string>?

’0dB’ 1°10dB’ |’20dB’ |

’30 dB’ 1’40 dB’

Description

Syntax

Options

ATTenuator:-MODE

Selects/queries the ATTenuator] MODE selection.
SANalyzer: AT Tenuator:MODE?
SANalyzer: AT Tenuator:MODE <string>?
"AUTO’ | ’'HOLD’

Description

Syntax

Options

ATTenuator2

Selects/queries the input AT Tenuator DCS1800 and PCS1900 selection. This is only valid
when ATT2:MODE "HOLD’ is selected, otherwise, automatic attenuator selection is done.

NOTE: This is only valid for CONFigure:RADio
'DCS1800° | "PCS1900°
SANalyzer: AT Tenuator2?

SANalyzer: ATTenuator2 <string>?
'0dB’15dB’ 1’10dB’ | ‘15dB’ 1°20dB’ |
‘25dB’ 1’30dB’ | '35 dB’
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Spectrum Analyzer Subsystem
ATTenuator:MODE

ATTenuator:MODE
Description  Selects/queries the ATTenuator2 MODE selection.
Syntax SANalyzer: AT Tenuator2: MODE?
SANalyzer:ATTenuator2: MODE <string>?
Options "AUTO’ | 'HOLD’
CFRequency
Description  Center FRequency setting (This is the same as REA:FREQ).
Syntax SANalyzer:CFRequency?
SANalyzer:CFRequency <real>? | [:FNUM]
Options Refer to Appendix B.
MARKer:CFRequency
Description  Sets MARKer and signal to Center FRequency.
Syntax SANalyzer:MARKer:CFRequency
Options Not Applicable.
MARKer:NPEak
Description  Sets MARKer Next PEak.
Syntax SANalyzer:MARKer:NPEak
Options Not Applicable.
MARKer:PEAK
Description  Sets MARKer PEAK.
Syntax SANalyzer:MARKer:PEAK
Options Not Applicable.
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MARKer:POSition
MARKer:POSition
Description  Selects/queries the MARKer POSition setting.
Syntax SANalyzer:MARKer:POSition?
SANalyzer:MARKer:POSition <real> | [FNUM]
Options Refer to Appendix B.
MARKer:RLEVel
Description  Sets MARKer and signal to Reference LEVel.
Syntax SANalyzer:MARKer:RLE Vel
Options Not Applicable.
RLEVell
Description  Reference LEVel for the RF IN/OUT port.
HP-IB units are dBm, Volts (V) and Watts (W);
Default HP-IB and display unit is dBm.
Syntax SANalyzer:RLEVel1?
SANalyzer:RLEVell <real> | [:FNUM]
Options Refer to Appendix B.
RLEVel2
Description  Reference LEVel for the AUX RF IN port.
HP-IB units are dBm, Volts (V) and Watts (W);
Default HP-IB and display unit is dBm.
Syntax SANalyzer:RLEVel2?
SANalyzer:RLEVel2 <real> | [.FNUM]
Options Refer to Appendix B.
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SPAN

SPAN
Description  SPAN setting.
Default HP-IB units HZ;
Default and display unit is MHz.
Syntax SANalyzer:SPAN?
SANalyzer:SPAN <real> | [[FNUM]
Options Refer to Appendix B.
TRACe:MHOLd
Description  Selects/queries the Spectrum Analyzer Max HOLd function for the TRACe as ON or Off.
Syntax SANalyzer:TRACe:MHOLd?
SANalyzer:TRACe:MHOLJ <string>
Options ‘ON’ | ‘OFF’.
VBWidth
Description  Selects/queries the Video Bandwidth selection.
Syntax SANalyzer:VBWidth?
SANalyzer: VBWidth <string>
Options ‘30 kHz’ | ‘100 kHz’ | ‘1 MHz’.
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Spectrum Analyzer Commands (Measure Subsystem)
MARKer:FREQuency

MARKer:FREQuency
Description  Queries the MARKer FREQuency MEA Surement result.
HP-IB unit is HZ.
Display units are MHZ, kHZ, HZ;
Syntax MEASure:SANalyzer:MARKer:FREQuency?
MEASure:SANalyzer:MARKer:FREQuency[:MM] | [:AVG]
Options Refer to Appendices D and F.
MARKer:LEVel
Description  Queries the MARKer LEVel MEASurement result.
HP-IB units are dBm, W.
default unit is dBm.
Display units are dBm, W, V, dBuV;
default unit is dBm.
Syntax MEASure:SANalyzer:MARKer:LEVel?
MEASure:SANalyzer:-MARKer:LEVel[:MM] | [:AVG]
Options Refer to Appendices D and F.
TRACe
Description  Queries the Spectrum Analyzer TRACe MEASurement result.
Syntax MEASure:SANalyzer:TRACe?
Options Not Applicable.
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Status Subsystem
Status Subsystem - Status Byte

Status Subsystem - Status Byte

The Status subsystem is used for setting and querying the various conditions of the
instrument through the conditions set within the status byte. The following is a description
of the states found with each of the parts within the status byte.

Status Byte Bit Definitions
7 - Operation Status Register

6 - RQS

5 - Standard Event Status Register

4 - MAV

3 - Questionable Data/Signal Status Register
1 - Hardware 2 Status Register

0 - Hardware 1 Status Register

Hardware 1 Status Register
Condition register bit

definitions
7 - Communication Status Register Summary
6 - Power up tests failed
5 - Pulse On Trace RF Overload
(PULSe)
4 - Measurement Trigger too early
(DSPanalyzer, ORFSpectrum, PULSe)
3 - Measurement Trigger too late
(DSPanalyzer, ORFSpectrum, PULSe)
2 - Measurement Sync Error
(DSPanalyzer, ORFSpectrum, PULSe)
0 - Measurement armed

(DSPanalyzer, ORFSpectrum, PULSe)

37-3



Status Subsystem
Status Subsystem - Status Byte

Event register bit
definitions
1 - Measurement Limit(s) Exceeded
8 - EMMI Status Register Event Summary

14 - OverPower Protection Tripped

Hardware 2 Status Register
Condition register bit

definitions
2 - RF Frequency - change RF Gen Freq

1 - RF Src Level setting - change Ref Level, Input Port or Attenuator
(if using "Hold”).”

0 - RF Analyzer Level setting - change RF Gen Amplitude, Output
Port or Atten Hold (if on).”

Questionable Data/Signal Status Register

The QUEStionable status register set contains bits which give an indication of the quality
of various aspects of the signal/data.

A bit set in the condition register indicates that the data currently being acquired or
generated is of questionable quality due to some condition affecting the parameter
associated with that bit.

Condition register bit
definitions

7 - CALibration Register Summary

Standard Event Status Register
Condition register bit

definitions
5 - Command Error
4 - Execution Error
3 - Device Dependant Error

2 - Query Error
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Status Subsystem
Status Subsystem - Status Byte

Event register bit

definitions
7 - Power On Occurred
6 - User Request
1 - Request Control

0 - Operation Complete Occurred

Operation Status Register

The OPERation status register set contains conditions which are part of the instrument’s
normal operation.

Condition register bit
definitions

14 - PROGram running

Communication Status Register
Condition register bit

definitions
3 - Protocol Processor Communication Channel Failure
2 - DSP Analyzer Communication Channel Failure
1 - Hop Controller Communication Channel Failure

0 - Communication failure with Signaling Board

CALibration Status Register
Condition register bit

definitions
6 - Reference calibrate failure
5 - AGC Open Loop cal failure
3 - Voltmeter Self cal failure
2 - Counter Self cal failure
1 - Sampler Self cal failure

0 - Spectrum Analyzer Self cal failure
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Status Subsystem - Status Byte

EMMI Status Register

Event register bit def-
initions

3 - Response timeout
2 - Mobile XON timeout
1-NAK

0-ACK

The STATus:EMMI:EVENT!? queries the EMMI STATus buffer. When an EMMI:DATA
<data entry> occurs, one of the above bits will be set. Reading the status will clear all bits,
subsequently setting the EMMI status to idle. Based on the above bits, the status buffer
will return one of five numbers indicating the status of the last EMMI message sent by the
HP 8922M.

0 - There was no data sent since that last status check and there were
no events to report, or the last EMMI:DATA <data entry> had
improper format.

1 - A message was received and acknowledged by the mobile station.
Important: this does not mean that the mobile was able to understand
or perform the operation (ACK received).

2 - The HP 8922M attempted to send a message, but the mobile
station did not receive the message intact (NAK received).

4 - EMMI data was sent, but the XON timeout expired before the
acknowledge was received (EMMI:TIMEout:MS:XON).

8 - EMMI data was sent, but the Response timeout expired
(EMMIL:TIMEout:MS:RESPonse).

NOTE This register is not available in the HP 89228.

Condition register bits will hold their state until the condition changes. Event register bits
will be cleared as soon as they are read.
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Status Subsystem
CONDition

CONDition

Description Queries the contents of the CONDition register associated with the status structure defined
in the command.

Syntax CONDition?

Options Not Applicable
ENABIle

Description Sets/queries the ENABle mask which allows true conditions in the event register to be
reported in the summary bit. If a bit is 1 in the enable register and its associated event bit
transitions to true, a positive transition will occur in the associated summary bit.

Syntax ENABIe?
ENABIe <integer>

Options The integer number can be changed using :INCRement command.
[EVENt]

Description Queries the contents of the EVEN register associated with the status structure defined in
the command.

Syntax [EVENLt]?

Options Not Applicable
NTRanistion

Description  Sets/queries the Negative TRansition filter. Setting a bit in the negative transition filter
causes a 1 to O transition in the corresponding bit of the associated CONDition register to
cause a 1 to be written in the associated bit of the corresponding EVENTt register.

Syntax NTRanistion?
NTRanistion <integer>

Options The integer number can be changed using :INCRement command.
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PTRanistion

Description

Syntax

Options

PTRanistion

Sets/queries the Positive TRansition filter. Setting a bit in the positive transition filter
causes a 0 to 1 transition in the corresponding bit of the associated CONDition register to
cause a 1 to be written in the associated bit of the corresponding EVENt register.

PTRanistion?
PTRanistion <integer>

The integer number can be changed using :INCRement command.

Description

Syntax
Options

PRESet

PRESet configures the status data structures such that device-dependent events are reported
through the status-reporting mechanism. The preset command affects only the enable
register and transition filter registers. (Presets all registers except event status registers,
service request enable register, event status enable register and condition register bits.)

PRESet

Not Applicable
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System Subsystem
SYSTem[:ERRor]

Lo\ s5veTen) EERRor 19—

Description

Syntax
Options

SYSTem[:ERRor]

Queries the SYSTem ERRor queue. This returns an error number and a corresponding
quoted message string separated by a comma. Once the error is queried, it is removed from
the queue. If the error queue becomes full, then the earliest messages are removed.

Example: if a command parameter is given that is out of range, then SYST:ERR? will
return:

-200,”Execution error;Parameter value out of range.”
SYSTem[:ERRor}]?
Not Applicable.
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Tests Subsystem
COMMent1

Description

Syntax

Options

COMMentl

Sets/Queries the first line of the comment field. This field describes the test procedure file.
TESTs:COMMent1?

TEST:COMM1?

TESTs:COMMent1 <string>

TEST:COMMI1 <string>

The string to be a quoted string of no more than 50 characters.

For example:

OUTPUT Uut;”"TEST:COMM1 ‘This procedure performs
full parametric testing’”

Description

Syntax

Options

COMMent2

Sets/Queries the second line of the comment field. This field describes the test procedure
file.

TESTs:COMMent2?

TEST:COMM?2?

TESTs:COMMent?2 <string>

TEST:COMM?2 <string>

The string to be a quoted string of no more than 50 characters.

For example:

OUTPUT Uut; “TEST:COMM2 ‘of GSM Mobiles’”

Description

Syntax
Options

CONFigure?

Queries the external instrument configuration as defined in the edit configuration screen of
the tests subsystem.

TESTS:CONFigure? <n>

Where <n> is the instrument number (inst#) and is from 1 to 14.
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Tests Subsystem
EXECution:DESTination

EXECution:DESTination
Description Sets/Queries the output destination field for the test results. The test results can be output
to the CRT or printer. A printer must be correctly configured in order to get a printout.
Syntax TESTs:EXECution:DESTination?
TEST:EXEC:DEST?
TESTs:EXECution:DESTination <string>
TEST:EXEC:DEST <string>
Options ‘CRT’ | ‘PRINTER’
For Example;

Output Uut; "TEST:EXEC:DEST ‘PRINTER’”
Output Uut; "TEST:EXEC:DEST ‘CRT'”

EXECution:FAILure

Description  Sets/Queries the Unit Under Test (UUT) failure mode. This allows the user to either
continue or stop the test when the test results fail to meet test specified limits. When the
continue option is selected, the error is listed to the printout or CRT depending on which
option has previously been chosen.

Syntax TESTs:FAILure?
TEST:FAIL?
TESTs:FAILure <string>
TEST:FAIL <string>
Options ‘STOP’ | ‘CONTINUE’
Where;
STOP means that the test will stop running whenever the UUT fails to meet

test specification limits.

CONTINUE means that the test will continue even though the UUT has failed to
meet test specification limits.
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Tests Subsystem
EXECution:HEADing1

EXECution:HEADing1

Description  Sets/Queries the first line of the output heading field.

Syntax TESTs:EXECution:HEADing1?
TEST:EXEC:HEADI1?
TESTs:EXECution:HEADing]1 <string>
TEST:EXEC:HEADI1 <string>

Options A quoted string of no more than 50 characters.
EXECution:HEADing2

Description  Sets/Queries the second line of the output heading field.

Syntax TESTs:EXECution:HEADing2?
TEST:EXEC:HEAD2?
TESTs:EXECution:HEADing?2 <string>
TEST:EXEC:HEADI <string>

Options A quoted string of no more than 50 characters.
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Tests Subsystem

EXECution:RESults

Description

Syntax

Options

EXECution:RESults

Sets/Queries the output results sent to the output device (CRT/Printer).

TESTs:EXECution:RESults?

TEST:EXEC:RES?

TESTs:EXECution:RESults <string>
TEST:EXEC:RES <string>

‘ALL’ | ‘FAILURES’

Where;
ALL

FAILURE

All test results are shown on the output device (CRT and/or printer).
Printouts include a “banner” listing the test conditions, measured
values, lower and upper limits, and whether the test passed or failed.
The Comment field is shown at the top along with any identifying
information from the Output Heading field. Date, and time is
also output.

Test results are shown only when a UUT failure or software error
occurs. Printouts include a “banner” listing the test conditions,
measured values, and lower and upper limits of the failed test. The
Comment field and any identifying information from the Output
Heading field is also output.
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Tests Subsystem
EXECution:RUN

Description

Syntax

Options

EXECution:RUN

Sets/Queries the test running mode. It enables the test to be run continuously or paused after
each test.

TESTs:EXECution:RUN?
TEST:EXEC:RUN?
TESTs:EXECution:RUN <string>
TEST:EXEC:RUN <string>
‘CONTINUOUS’ | ‘SINGLE STEP’
Where;

CONTINUOUS Al tests run in sequence. Testing pauses only if the operator is
required to interact with the UUT or HP 8922MY/S; interaction such as
changing UUT channels, changing audio level, and so forth, cause
testing to pause.

SINGLE STEP The program stops running at the completion of each test. The test-
system operator is prompted to select Continue to proceed with
testing.

Description

Syntax

Options

FREQuency?

Queries the test RX and TX frequency.
TESTs:FREQuency? <n>
TEST:FREQ? <n>

Where <n> is the channel number of the frequency being queried. <n> is from 1 to 50
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Tests Subsystem
LIBRary?

Description

Syntax

Options

LIBRary?

Queries the test library information
TESTs:LIBRary?

TEST:LIBR?

This query returns the following;

[NO LIB] or Current

Name Returns the current name of the Library file being used or, if no
library is being used, [NO LIB] is returned.

Where From Returns the location of the library file (for example: CARD, DISK).

Date Returns the date when the library file was created.

Description

Syntax

Options

PARMameter?

Queries the test parameters for a given parameter number.
TESTs:PARMameter? <n>
TEST:PARM? <n>

Where <n> is the parameter number (Parm#). <n> is from 1 to the last Parameter number
defined in the test procedure.

For example;

OQUTPUT UUT; “TEST:PARM? 5”

Description

Syntax

Options

PROCedure:AUTOstart

Sets/Queries the autostart state. This allows the HP 8922M/S to go straight to the procedure
menu each time the instrument is powered up, providing a Memory Card is inserted in the
front panel.

TESTs:PROCedure: AUTOstart?
TEST:PROC:AUTO?
TESTs:PROCedure: AUTOstart <string>
TEST:PROC:AUTO <string>

‘OFF’ | ‘ON’
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Tests Subsystem
PROCedure:LOCation

PROCedure:LOCation
Description  Sets/Queries the location from where the Test Procedure can be found.
Syntax TESTs:PROCedure:LOCation?
TEST:PROC:LOC?
TESTs:PROCedure:LOCation <string>
TEST:PROC:LOC <string>
Options ‘CARD’ | ‘/ROM’ | ‘RAM’ | ‘DISK’
PROCedure:NAME
Description  Sets/Queries the name of the test procedure to be downloaded.
Syntax TESTs:PROCedure:NAME?
TEST:PROC:NAME?
TESTs:PROCedure:NAME <string>
TEST:PROC:NAME <string>
Options The Test Procedure filename is no be more than 9 characters long.
PROCedure:PRINt: CONFigure
Description  Prints out the test edit configuration to the current device selected.
Syntax TESTs:PROCedure: PRINt:CONFigure
TEST:PROC:PRIN:CONF
Options Not Applicable
PROCedure:PRINt:FREQuency
Description  Prints out all the Test Procedure frequencies as defined in the Test edit frequency screen.
Syntax TESTs:PROCedure: PRINt::FREQuency
TEST:PROC:PRIN:FREQ
Options Not Applicable
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Tests Subsystem
PROCedure:PRINi:PARameter

PROCedure:PRINt:PARameter

Description  Prints out all the Test Procedure parameters
Syntax TESTs:PROCedure:PRINt:PARameter
TEST:PROC:PRIN:PAR
Options Not Applicable
PROCedure:PRINt:SEQuence
Description  Prints out all the test name descriptions for all of the Step numbers.
Syntax TESTs:PROCedure:PRINt:SEQuence
TEST:PROC:PRIN:SEQ
Options Not Applicable
PROCedure:PRINt:SPEC
Description  Prints out all the Test Procedure Specifications.
Syntax TESTs:PROCedure:PRINt:SPEC
TEST:PROC:PRIN:SPEC
Options Not Applicable
PROCedure:RUN
Description  Runs the current test procedure.
Syntax TESTs:PROCedure:RUN
TEST:PROC:RUN
Options Not Applicable
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Tests Subsystem
SEQNumber?

SEQNumber?
Description  Queries the test number that has been set for a particular sequence number. This is also
defined in the Test edit sequence screen.
Syntax TESTs:SEQNumber? <n>
TEST:SEQN? <n>
Options Where <n> is the Step Number (Step#). <n> is from 1 to 50
SPEC?
Description  Queries the test specification limits for a given Step number.
Syntax TESTs:SPEC? <n>
TEST:SPEC? <n>
Options Where <n> is step number being queried. <n> is from 1 to the last step defined. The

returned query gives the step number, specification and whether it is an Upper or Lower
limit.
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SPEC?
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Trigger Subsystem
ABORt

Description
Syntax
Options

NOTE

ABORt

ABOR(ts TRIGgering of a measurement that has been triggered using TRIGger: IMMediate.
TRIGger:ABORt
Not Applicable.

ABORt, [:IMMediate], and MODE are remote-only commands and apply to the following
types of measurements: AF Analyzer, CW Meas, OSCilloscope, and SANalyzer.

Description

Syntax

Options

NOTE

ASTate

Selects/queries the Arm STate of the currently selected measurement. This command is
used for all appropriate measurements listed in the MEASure subsystem.

TRIGger:ASTate?

TRIGger:ASTate <string>

"ARM’ | 'DISARM’

ASTate, SOURce, MODE[:DSPanalyzer] and UMEMory apply to the following types of
measurements: DSPanalyzer - Phase, Amplitude, Data Bits PULSe - Pulse On/Off Ratio

ORFSpectrum - Output RF Spectrum DELay and HTCH apply to Digital Demod and Bit
Error Test as well as the above measurements.

Description

Syntax

Options

BETest

Selects/queries the TRIGger for Bit Error Test measurements for local operation.
TRIGger:BETest?

TRIGger:BETest <string>

"SINGLE’ | ’CONT’

Where;

o SINGLE means each Bit Error Test measurement will just be made once (based on each
measurement’s definition of number of bits to make the measurement over).

s CONT means make each Bit Error Test measurement continuously, repeatedly,
copying Intermediate results into Complete results as one or more of the termination
conditions are met.
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Trigger Subsystem
BETest:MODE

Description

Syntax

Options

BETest:MODE

Selects/queries the Bit Error Test measurement TRIGger MODE.
TRIGger:BETest:MODE?

TRIGger:BETest:MODE <string>

'RUN’ | 'STOP’

Where;

* RUN initializes the Bit Error Test measurements to start and starts all Bit Error Test
measurements.

* STOP Bit Error Test measurements - this is useful in aborting long Bit Error Test
measurements.

Description

Syntax

Options

DDEMod:ADJMode

Selects/queries the Digital DEMod TRIGger ADJust Mode. Trigger adjust mode enables
the user to change TRIG:DEL even while Demod is armed. Some Demod triggers will be
missed while changing trigger delay.

TRIGger:DDEMod:ADJMode?
TRIGger:DDEMod:ADJMode <string>
’ENABLED’ | 'DISABLED’

Description

Syntax

Options

DDEMod:ASTate

Selects/queries the Arm STate of the Digital DEMod TRIGger. Must be on digital demod,
cell configuration or cell control screens to Arm Digital Demod.

TRIGger:DDEMod:ASTate?
TRIGger:DDEMod:ASTate <string>
>ARM’ | 'DISARM’
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Trigger Subsystem
DDEMod:SOURce

Description

Syntax

Options

DDEMod:SOURCce

Selects/queries the Digital DEMod TRIGger SOURce.
TRIGger:DDEMod:SOURce?
TRIGger:DDEMod:SOURCce <string>

"EXT MEAS’ I ’EXT DEMOD’ | ’RF RISE’

Where;

+  EXT DEMOD means Demod is triggered from an external trigger signal that is
normally intended for doing Demod.

o RF RISE means the measurement is triggered automatically when a rising edge is
detected on the RF envelope of the input.

«  EXT MEAS means Demod is triggered from an external trigger signal that is normally
intended for doing measurements.

Description

Syntax

Options

DELay

Sets/queries the TRIGger DELay. This applies to measurements as well as Digital Demod.
HP-IB units are seconds (S), bit periods (T).

Default HP-IB unit is seconds (S).

Default display unit is bit periods (T).

TRIGger:DELay?

TRIGger:DELay <real> | [:FNUM]

Refer to Appendix B.

Description

Syntax

Options

HTCH

Selects/queries the Hopped TCH ARFCN Trigger control. This only applies when
TCH:MODE is "HOPPED’ and the Cell Configuration is ’ACTIVATED’ and the radio has
been assigned to a TCH channel.

TRIGger:HTCH?
TRIGger:HTCH <string>
"SPECIFIC’ | "TAUTO’
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Trigger Subsystem
HTCH:ARFCn[:SPECific]

HTCH:ARFCn[:SPECific]

Description Sets/queries the SPECific ARFCn to use for a Hopping TCH measurement when
TRIGger:TCH is set to ‘SPECific’.

Syntax TRIGger:HTCH: ARFCn[:SPECific]?
TRIGger:HTCH:ARFCn[:SPECific] <integer>

Options Not Applicable.
HTCH:ARFCn:AUTO

Description Queries the ARFCn that is being used for a Hopping TCH measurement when
TRIGger:-TCH is set to "AUTQ’. This value is the lowest ARFCN in the currently used
MA table (MA1 or MA?2).

Syntax TRIGger:HTCH:ARFCn:AUTO?

Options Not Applicable.
[:IMMediate]

Description IMMediately TRIGgers the currently active measurement.

Syntax TRIGger[:IMMediate]

Options Not Applicable.

NOTE

ABORYL, [:IMMediate], and MODE are remote-only commands and apply to the following
types of measurements: AF Analyzer, CW Meas, OSCilloscope, and SANalyzer.
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Trigger Subsystem
MODE[:DSP]

Description

Syntax

Options

NOTE

NOTE

MODE[:DSP]

Selects/queries the DSP TRIGger MODE as SINGLE or CONTinuous. This is used for
Phase, Amplitude, Output RF Spectrum, Pulse On/Off Ratio and Data Bits measurements.
TRIGger:MODE[:DSP]?

TRIGger:MODE[:DSP] <string>

"SINGLE’ | '"CONT’

In CONTinues mode, the user does not manually arm the instrument, but must provide a
trigger in order for the measurement to complete.

This command is valid in both local and remote modes.

Description

Syntax

Options

CAUTION:

MODE:RETRigger

Selects/queries the RETRigger MODE for the currently active measurement. Default
setting is REPetitive.

TRIGger:MODE:RETRigger?

TRIGger:-MODE:RETRigger <string>

’SINGLE’ | ’REPETITIVE’

The remote-only command will override local triggering commands for continuous
(repetitive) and single settings for AF Analyzer, CW Meas, OSCilloscope, and SANalyzer.
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Trigger Subsystem
SOURce

Description

Syntax

Options

SOURce

Selects/queries the measurement TRIGger SOURce.
TRIGger:SOURce?

TRIGger:SOURce <string>

"EXT MEAS’ | ’EXT DEMOD’ | 'RF RISE’
Where;

* EXT MEAS means the measurement is triggered from an external trigger signal that is
normally intended for doing measurements.

* RF RISE means the measurement is triggered automatically when a rising edge is
detected on the RF envelope of the input.

* EXT DEMOD means the measurement is triggered from an external trigger signal that
is normally intended for doing demod.

Description

Syntax

Options

UMEMory:SOURCce

Selects/queries the USE MEM (Use MEMory) TRIGger SOURce.
TRIGger:UMEMory:SOURce?

TRIGger:UMEMory:SOURCce <string>

"EXTERNAL’ | ’BAD SYNC’

Where;

*  BAD SYNC means that the UMEMory (USE MEM) memory will be automatically
filled when the Demod Sync Status changes from 'No Error’ to *Bad Sync’
(DDEMod:SYNC:SSTatus?).

¢ EXTERNAL means that the UMEMory (USE MEM) memory will be automatically
filled when an external line on the SYSTEM BUS connector on the rear panel is in a
particular state when a valid demod trigger occurs.
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Trigger Subsystem

UMEMory:STATus
UMEMory:STATus
Description  Queries the current STAT e of the memory.
Syntax TRIGger:UMEMory:STATe?
Options Returns *No Data’ | "New Data’ | Old Data’.
Where;

e NO DATA means that the UMEMory (USE MEM) memory contains no valid data.

¢ NEW DATA means that the UMEMory (USE MEM) memory contains newly captured
data from the most recent time demod was armed (TRIGger:DDEMod:ASTate’ARM”)
and bad synchronization occurred (midamble did not exactly match the bits in the
defined midamble).

e OLD DATA means that the UMEMory (USE MEM) memory contains previously
captured data from a previous time demod was armed (TRIGger:DDEMod:ASTate
’ARM’) or from a previous DSP analyzer, Output RF Spectrum or Pulse On/Off Ratio
measurement (TRIGger:ASTate "ARM”).
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Appendix A - [:INUM] - Integer Numeric
Fields

Optional commands that apply to Integer Numeric Entry fields.
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Appendix A - [INUM] - Integer Numeric Fields

INCRement

Sets and queries the field’s current INCRement value.
INCRement <UP | DOWN | (value)>

INCRement <value> sets the field INCRement value. INCR UP or
INCR DOWN cause the field to be modified up or down by the
current INCRement value.
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Appendix B - [:FNUM] - Floating Point
Numeric Fields

Optional commands that apply to Floating Point Numeric Entry fields.
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Appendix B - [FNUM] - Floating Point Numeric Fieids
Commands

UNITs

DUN:its

INCRement

INCRement:
DUN:its

INCRement:
MODE

INCRement:
MULTiply

INCRement:
DIVide

Commands

UNITs?
UNITs <HP-IB units>
Sets/queries the HP-IB fundamental UNITs that the floating point number queries will be
returned in.
DUNits?
DUNits <measurement unit>

Sets/queries the Displayed UNits on the front panel for the given floating point number.

INCRement?
Queries the field’s current INCRement value.
INCRement <UP | DOWN | [units]>

INCRement <value> sets the field INCRement value. INCR UP or INCR DOWN cause
the field to be modified up or down by the current INCRement value.

(value)

INCRement : DUNits?
INCRement :DUNits <increment units

Sets/queries the Displayed UNits on the front panel for the field’s increment setting.
INCRement :MODE?
INCRement :MODE ‘LINear’ | ‘LOGarithm’
Sets/queries the MODE of INCRement value to be in either LINear or LOGarithmic
(displayed in dB) steps.
INCRement :MULTiply
MULTiplies the INCRement value by 10.

INCRement :DIVide
DIVides the INCRement value by 10.




Appendix B - [:FNUM] - Floating Point Numeric Fields
Commands




Appendix C - [:FNUM-MOD] - Floating Point
Numeric (less MODE)

Optional commands that apply to Floating Point Numeric Entry fields. These
commands are the same as Appendix B except they do not include INCR:MODE
command.
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Appendix C - [FNUM-MOD] - Floating Point Numeric (less MODE)
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Appendix C - [:FNUM-MOD] - Floating Point Numeric (less MODE)
Commands

UNITs

DUN:its

INCRement

INCRement:
DUNits

INCRement:
MULTiply

INCRement:
DIVide

Commands

UNITs?
UNITs <HP-I3 units>
Sets/queries the HP-IB fundamental UNITSs that the floating point number queries will be
returned in.
DUNits?
DUNits <measurement unit>

Sets/queries the Displayed UNits on the front panel for the given floating point number.

INCRement?
Queries the field’s current INCRement value.
INCRement <UP | DOWN | (value) [units]>

INCRement <value> sets the field INCRement value. INCR UP or INCR DOWN cause
the field to be modified up or down by the current INCRement value.

INCRement :DUNits?
INCRement :DUNits <increment units>

Sets/queries the Displayed UNits on the front panel for the field’s increment setting.

INCRement :MULTiply
MULTiplies the INCRement value by 10.

INCRement :DIVide
DIlVides the INCRement value by 10.




Appendix C - [:FNUM-MOD] - Floating Point Numeric (less MODE)
Commands




Appendix D - [:MM] - Measurement Fields

The following list of optional commands that control Measurement field
functions. These attributes are listed here in hierarchal relationship. Included are
commands for state, units, low limits and high limits, and reference.
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Appendix D - [MM] - Measurement Fields
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Appendix D - :MM] - Measurement Fields

Commands
Commands
STATe STATe?
STATeON | OFF | 1 | 0
Selects/queries the STATe of the measurement to be ON or OFF.
Note: ON =1 and OFF =0
UNITs UNITs?
UNITs <HP-IB measurement unit>
Sets/queries the HP-IB fundamental UNITs that measurement queries will be returned in.
DUN:its DUNits?
DUNits <measurement unit>
Sets/queries the Displayed UNits on the front panel for the given measurement.
AUNits AUNitg?
AUNits <HP-IB attribute unit>
Sets/queries the HP-IB fundamental UNITs that measurement Attribute queries (e.g., low
limit, high limit, etc.) are returned in.
HLIMit HLIMit
High LIMit measurement information.
HLIMit: HLIMit:DUNits?
DUNits HLIMit:DUNits <measurement units
Sets/Queries the measurement High LIMit Displayed UNits.
HLIMit: HLIMit:EXCeeded?
EXCeeded Queries whether the High LIMit for the measurement was EXCeeded.
HLIMit: HLIMit:RESet
RESet RESet the High LIMit exceeded state so that new limit data can be acquired.
HLIMit: HLIMit:STATe?
STATe HLIMit:STATe ON | OFF | 1 | O
Sets/queries the High LIMit STATe. Note: ON =1 and OFF = 0.
HLIMit [:VALue] ?
[:VALue] [:VALue] <numeric value>
Sets/queries the measurement High LIMit VALue.
LLIMit LLIMit

Low LIMit measurement information.




LLIMit:
DUNits

LLIMit:
EXCeeded

LLIMit:
RESet

LLIMit:
STATe

LLIMit
[:VALue]

REFerence

REFerence:

DUNits

REFerence:

STATe

REFerence
[:VALue]

Appendix D - [:MM] - Measurement Fields
Commands

LLIMit:DUNits?

LLIMit:DUNits <measurement units
Sets/Queries the measurement Low LIMit Displayed UNits.

LLIMit:EXCeeded?

Queries whether the Low LIMit for the measurement was EXCeeded.
LLIMitc:RESet

RESet the Low LIMit exceeded state so that new limit data can be acquired.
LLIMit:STATe?
LLIMit:STATe ON | OFF | 1 | 0

Sets/queries the Low LIMit STATe. Note: ON = 1 and OFF = 0.

[:VALue]?
[:VALue] <numeric valuex

Sets/queries the measurement Low LIMit VALue.

REFerence
Measurement REFerence information.

REFerence:DUNits?

REFerence:DUNits <measurement unit>
Sets/queries the REFerence Displayed UNits on the front panel for the given
measurement.

REFerence: STATe

REFerence:STATe ON | OFF | 1 | 0
Sets/queries the REFerence STATe. Note: ON = 1 and OFF = 0.

REFerence/| :VALue]?

REFerence[ :VALue] [<numeric value>]

Sets/queries the measurement REFerence VALue. If no <numeric value> is specified, then

the REFerence VALue will be set to the current measurement result.




Appendix E - [:MM-MOD] - Measurement
Fields (less UNITs, DUNits, AUNIits)

The following list of optional commands that control Measurement field
functions. These attributes are listed here in hierarchal relationship. Included are
commands for state, units, low limits and high limits, and reference. These
commands are the same as those for Appendix D except for UNITs, DUNits and
AUN!its.




Appendix E - [MM-MOD] - Measurement Fields (less UNITs, DUNits, AUNits)
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Appendix £ - [:MM-MOD] - Measurement Fields (less UNITs, DUNits, AUNits)

Commands

STATe

HLIMit

HLIMit:
EXCeeded

HLIMit:
RESet

HLIMit:
STATe

HLIMit
[:VALue]

LLIMit

LLIMit:
EXCeeded

LLIMit:
RESet

LLIMit:
STATe

LLIMit
[:VALue]

REFerence

Commands

STATe?
STATe ON | OFF | 2 1 0
Selects/queries the STATe of the measurement to be ON or OFF.
Note: ON =1 and OFF =0

HLIMit

High LIMit measurement information.

HLIMit:EXCeeded?

Queries whether the High LIMit for the measurement was EXCeeded.
HLIMit:RESet

RESet the High LIMit exceeded state so that new limit data can be acquired.
HLIMit:STATe?
HLIMit:STATe ON | OFF | 1 | 0

Sets/queries the High LIMit STATe. Note: ON = 1 and OFF = 0.

[:VALuel?
[:VALue] <numeric value>

Sets/queries the measurement High LIMit VALue.

LLIMit

Low LIMit measurement information.

LLIMit :EXCeeded?

Queries whether the Low LIMit for the measurement was EXCeeded.
LLIMit:RESet

RESet the Low LIMit exceeded state so that new limit data can be acquired.
LLIMit:STATe?
LLIMit:STATe

Sets/queries the Low LIMit STATe. Note: ON = 1 and OFF = 0.
[:VALuel?
[:VALue]

Sets/queries the measurement Low LIMit VALue.
REFerence

Measurement REFerence information.

ON | OFF | 1 | O

<numeric value>
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Appendix E - [MM-MOD] - Measurement Fields (less UNITs, DUNits, AUNits)
Commands

REFerence: REFerence:STATE?
STATe REFerence:STATe ON | OFF | 2 0
Sets/queries the REFerence STATe. Note: ON = 1 and OFF = 0.

REFerence REFerence[:VALue] ?
[:VALue] REFerence[:VALue] [<numeric value>:

Sets/queries the measurement REFerence VALue. If no <numeric value> is specified, then
the REFerence VALue will be set to the current measurement result.




Appendix F - [:AVG] - Measurement Fields
Using Averaging

The following list of optional commands that apply to measurement fields that
use averaging. These attributes are listed here in hierarchal relationship.
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Appendix F - [AVG] - Measurement Fields Using Averaging
Commands

AVERage

AVERage:

RESet

AVERage:

STATe

AVERage
[:VALue]

Commands

AVERage
MEASurement AVERage commands. NOTE : These are only useful for continuous
measurements.

AVERage:RESet
RESet the AVERaged measurement result to begin giving measurement results from the
first measurement up to the number if measurements given by
<measurement>:AVERage: VALue.

AVERage:STATe?

AVERage:STATe ON | OFF | 1 | 0

Sets/queries the AVERage STATe.
Note: ON =1 and OFF = 0.

ON allows display of the average value of the number of measurements given in
<measurement>:AVERage:VALue

[:VALue]?

[:VALue] <numeric value>

Sets/queries the number (VALue) of measurements to be used in calculating the
AVERaged measurement result.
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Appendix F - [AVG] - Measurement Fields Using Averaging
Commands




Appendix G - [:MET] - Measurement Fields
Using Meters

The following is a list of optional commands that apply to measurement fields that
use meters. These attributes are listed here in hierarchal relationship.
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Appendix G - [MET] - Measurement Fields Using Meters
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Appendix G - [:MET] - Measurement Fields Using Meters
Commands

METer

METer:
HEND

METer:
DUN:its

METer:
INTerval

METer:
LEND

METer:
LEND:
DUN:its

METer:
STATe

Commands

METer
METer commands. NOTE : These are only useful for continuous measurements.
METer :HEND?
METer :HEND <numeric value>
Sets/queries the High END value to display on the METer for the measurement.
METer:DUNits?
METer:DUNits <meter display units

Sets/queries the measurement METer High END Displayed UNits.

METer:INTerval?
METer:INTerval <numeric value>
Sets/queries the number of INTervals to display on the METer between the low end and
high end for the measurement.
METer :LEND?
METer:LEND <numeric value>
Sets/queries the Low END value to display on the METer for the measurement.
METer:LEND:DUNits?
METer:LEND:DUNits <meter display units>
Sets/Queries the measurement METer Low END Displayed UNits.
METer:STATe?
METer:STATe ON | OFF | 1 | O
Sets/queries the METer STATe.

Note: ON =1 and OFF = 0.




Appendix G - [MET] - Measurement Fields Using Meters
Commands

G-4



Appendix H - [:MULTI-B] - Measurement
Fields Using Multi-Burst

The syntax diagram below lists the optional commands that can be used with
multi-burst measurements.
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Appendix H - :MULTI-B] - Measurement Fields Using Multi-Burst

Commands
Commands

MBURst: Returns the minimum value of a measurement over the number of bursts that have been
MINimum requested. The full syntax is;

MBURgT:MINimur | [ :MM!]
MBURst: Returns the maximum value of a measurement over the number of bursts that have been
MAXimum  requested. The full syntax is;

MBURst :MAXimum | [:MM]
MBURst: Returns the average value of the measurement over the number of bursts that have been
MEAN requested. The full syntax is;

MBURst:MEAN | [:MM]
MBURst: Returns the value of the requested measurement in the last burst of the number of bursts
LAST that have been requested. The full syntax is;

MBURst:LAST | [:MM]
MBURst: Returns the highest value of the maximum and minimum values across all the bursts made
WORSt during the multi-burst measurement. Note that the absolute value of the maximum and

minimum values are taken (that is, negative values become positive). The full syntax is;

MBURsST :WORSt | [:MM]
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Appendix H - [MULTI-B] - Measurement Fields Using Multi-Burst
Commands




