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Notice

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

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

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

Hewlett-Packard Company
Learning Produocts Department
24001 E. Mission

Liberty Lake, WA 99019-9508
U.5A

Ordering Information

To order this manual, call or write vour nearest Hewlett-Packard Sales office. Within the
USA, it is better to order directly from the HP Support Materials Organization in Roseville,

California. Ask vour nearest HP office for information and forms for the “Direct Order
System.”

© ﬂupyl:ig_ht 1993, Hewlett- Packard Company. All rights reserved.
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Sound Emission

Manufacturer's Declaration

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

This product has a sound pressure emission (at the operator position) < 70 dB(A).
m Sound Pressure Lp < T0 dB{A).

m Al Operator Position.
m Normal Operation.
m According to IS0 T779:1988/EN 27779:1801 (Type Test].

Herstellerbescheinigung

Diese Information steht im Zusammenhang mit den Anforderungen der
Maschinenlirminformationsverordnung vom 158 Janmar 1841.

m Schalldruckpegel Lp < 70 dB({A).

s Am Arbeitsplata.

m Normaler Betrieb.

® Nach IS0 7779:1088/EN 27778:1801 (Typprifung).

Fj>g HEWLETT
rev.03AUGES P8 pACKARD
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Safety Considerations

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

This product is a Safety Class | Instrument (provided with a protective earth terminal).

Before Applying Power

Verify that the product is set to match the available line voltage and verify that the correct
fuse is installed.

Safety Earth Ground

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

Safety Symbols

The following symbols may be found on the instrument or thronghout the instrument’s
documentation.

VAN

This is the instruction manual symbel. The product will be marked with this symbal when it
is mecessary for the user to refer to the

instruction manual {refer to Tahle of Contents),

s

This symbol indicates hazardous voltages.

- .
=

This symbol indicates earth (ground) terminal.

Warning The WARNING symbol denotes a hazard. It calls attention to a procedure,
ﬁ practice, or the like, which, if not comectly performed

or adhered o, could result in persomal injury. Do not proceed beyond a
WARNING symbol until the indicated conditions are fully understood and met.

Caution The CAUTION symbol denotes & hagard. It calls attention to & procedure,
practice, or the like, which, if not correctly performed
' or adhered to, could result in damage to or destruction of part or all of the

product. Do not proceed beyond & CAUTION symbal antil the indicated
conditions are fully understood and met.

E i T

Safety Considerations rev.03AUGE3
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Safety Considerations for this Product

Warning

Any interruption of the protective (grounding) conductor (inside or
oulside the instrument) or disconnection of the prolective earth terminal will

cause a potential shock hazard that could result in personal injury. (Grounding
one conductor of @ hwo conductor outhet is not sufficient protection.)

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

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

Servicing instructions are for use by service rained personnel only. To avoid
dangerous edectric shock, do not perform any servicing unless gualified to do
so.

Adjustments described in the manual are performed with power supplied to
the instrument while protective covers are removed. Energy available al many

points may, if contacted, result in personal injury.

Capacitors inside the instrument may still be charged even if the instrument has
been disconnected from its source of supply.

For continued protection against fire hazard, replace the ine fuse(s) only with
250 V fuse(s) of the same current rating and type

(for example, normal biow, time delay, and so forth). Do not use repaired fuses
or shorl circuited luseholders.

rev. D3 ALGS]
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CERTIFICATION

Hewletl- Pockard Company cerlifies tha! this product mel ils published specificaiions al ihe
time of shipment from the factory. Hewleti-Packard further certifies that its calibration
meosurements are traceable to the United States National Institule of Standords and
Teehnology, to the extent allowed by the Institute’s calibration faeility, 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.

HFP 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 instrament, or software, or firmware will be
uninterrapted or error free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequats
maintenanee by Boyer, Buyer-supplied software or interfacing, unanthorized 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 mamienance agreements and other cuslomer assislance agreements are available for
Hewlett- Packard products.

For any assistance, contaet your nearest Hewleti-Packard Seles and Service Office.

Warranty rev.03AUG3
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MIDDLE EAST AND
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In This Book

This book contains operating information for the HP 8922G.

Use the instructional video tape to learn how to establish a link and place a phone call
between the HP 8922C and a GSM mobile radio.

Use Volume 1 to learn how to perform measurements. It can also be used to remind you of
the basic stepe in the measurement process. If problems occur, see the Solving Problems
section of Making Measurements. Use the performance test disk to verify performance.
Specifications can be found in the Verifying Performance chapter.

Use Volume 2 to look up information about the product. It provides descriptions of the
display screens, keys, connectors, and HP-IB (programming) codes. Refer to this volume
whenever you need more information about the product’s features.

rev.03AUGS3 In This Book
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Output RF Spectrum Measurements

Using a 3-Pole Synchronously
Tuned Measurement Filter

35M Recommendation 11.10
and 11.20 set the requirements
for the out-of-channel
performance of base station and
mobile station transmitters with
the Output RF Spectrum
specification. The specification
ealls for the measurement of
transmitied energy at several
offsets from the carrier
frequency. Two bypes of
measurements are required:
one to check the interference
due to modulation, and one to
check the interference due to
the ramping of the signal
amplitude (switching
transients). Limits are specified
for sach type of measurement at
specified frequency offsets. The
GSM specified limits are based
on a S-pole synchronously tuned
measurement filter.

Artisan Technology Group - Quality Instrumentation ...

In the HP 8922, Output RF
Spectrum measurements are
made using a 3-pole
synchronously tuned
measurement filter, The
measurement results will differ
from measurements using a
S-pole filter. The size of the
difference depends on the
characteristics of the measared
signal (shape of the modulation
spectrum and the shape of the
signal amplitude envelope).
Therefore, it is impossible to
determine & correction factor
that predicts the results of

& measurément using a S-pole
filter from one using a

3-pole filter.

HP 8922 GEM Test Set

Given the complexity of
determining a correction facior
for 3-pole measurements,
mnother approach is to
determine equivalent limits
based on a 3-pole synchronously
tuned filter. For the modulation
case, this is done by
determining the difference
between the GSM specified
limits and measurements of an
ideal signal using a 5-pole filter.
This difference, called the
specification margin, repressnts
the allowed deviation of the
transmitted spectrum from the
ideal spectrum. The
specification margin is then
ndded to the results of
measurements of the same ideal
signal using a 3-pole filter to get
the desired specification limils.

A similar approach i used ta
obtain the specfication limits
for Dutpat RF Spectrum due to
Bwitehing Transients. Because
there iz no ideal signal for this
ease, & signal whose amplitade
envelope conforms te both the
amplitude versus time
requirements and the switching
transient specifications is used.
Again, the specification margin
is the difference between the
GSM specified limits and
measurements on this “ideal”
signal using a 5-pele filter. The
desired specification limits are
obtained by adding the
specification margin to the
results of measurements of the
same signal using a 3-pole filter.

Guaranteed | (888) 88-SOURCE | www.artisantg.com



The diffsrence between measurements of the Table 3 Adjusied Duwiput AF Bpectrum due %o Modulation
“ideal” signals using a 3-pole filter and a S-pole Spasiicatiors far 3-Pols Fimer

filter are shown in tables 1 and 2. These valves
ere added to the GEM specifications to obtain
equivalent limits for Output RF Spectrum
measurements uging a J-pole synchronously
tuned measurement filter. The adjusted Cutput
HF Spectrum limits based on a 3-pole filter are
ghown in tables 3 and 4.

Table 1 Adpustmer for Cuiput RF Spectrum dus 1o Modulstion
Epesification for 3-Pole Fifter

Table 2 Adjustment Output RF Spectium dus 10 Swiiching
Transients Specification for 3-Pole Fifler

It is important to note that these values are
estimatas hassd on gimulation end
measurements. They are intended to allow the
user to estimate their transmitters conformancse

to the GEM Output RF Spectrum requirement. ET 15 8

Although, the HP 8922 Output RF Spactrum

i?ﬁﬁiﬁiﬁ'ﬂ&ﬁ;

816 (8 (B [6 |8

:

E

:

¥

:

g
CRRERERL
b |6 |& (& %

The HP B822's 3-pole filter does not provide ns
much rejection as a 5-pole filter. This can result
in higher adjacent channe] levels when
measured on an HP 8922 relative to
Hmhu-BP on a syetem with a 5pole filter.
8822 mensured value is better than Data subject to change
the GSM specifieation (based on 5 pole filter), Printed in USA 192
then the mobile is definitaly good. 1000- 1253

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Contents—Volume 1

Chapter 1—Installing Your HP 8922G

Ualng this Chaptar .....cocoiviminsinsaraaninss T R
Eenbitut SRpPERD . i b e b e e Rk e e e s i s T
Installation Overview .. ... ... .oiiiiiiiiiiiiiiiiiiii it ettt e et taeaa s | =2
Fanks S0l o O | oo s in Ems # s s S e b i R s e b s =)

el R TR N - o v s b R e i me e i e e e e b i b rie e o =l

Chapter 2—Making Measurements

HIEEIE N TR oot A R i A S S RS b AT 2]
N T - e e i s e e s b i M e el
Getting the Mobile Station to Camp On ...covvviiivnirrsssrisirsnrrssssrsannssanes —5
Originating and Receiving Calls ........ ol b b b e R R e e g 1L
To Run Tests and Analyze the GSM Eugm.l B e I |
L R R G R T R R S A G S e A -5
What You Nead 1o Provide ... .. .o cieiiiiainasscacsansnssannes 2=
GSM Signal Requirements ......ccovceviemseninarnionnne AR N L N AP LA 1—78
Fhndmy: Mo PRDEIRaEION . . oo v samsmss se i s s sms s b pess Sn ss s i s i ns s 50w s s A==l
Setting Up the HP 89290 .....cvivcnnennnnisnrsnnes P A G e (S el 247
Making Measurements on Modules with the HP Hﬂ-‘HL SRR R R e
Demodulating Signals with the HP 83220 ... .coiivcimminrrminsasioissrsssssssase b
Choosing a Measurement or Demodulation ........coeeeaiiiimiiiiiiiiaiiannineass 2—33
Making an Amplitude/Peak TX Carrier Powar Measurement . ............o.oooues. 235

Making a Fast TX Carrier Power Maasurement ........ccvvvninrinnceninnrisrasaeansd—30
Measuring Phase/Frequency Error ....cciciiieinnmiiasansissssssnassanssnnnsseness 343
Making & Data Bits Measurement ... ....ccoiiimimrinicotomiiinnnnrssnsmivissnssns =01

Making a Pulse On /Off Messuremient .....ccciveiiciieiiiasniiissnnsionncsssnannes 2—351
Making an Output RF Spectrom Measurement .................. i e 2—B5
Perierming Digital Demodulation ......ccieeisersrssrssssantsrassssssnssansssanas —59
H You Have Problems with a MeaSuremient .. .. .ccceeernoromorensnssinsnsnssssses J—i

Contenls—Voleme 1

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 3—Verifying Performance
SRR ETR OB T TN - e s i e L i e e % e T S R )
Getting the Right Equipment .....covviviiivsniriisrnininans A A e -2
Installing and Operating the Software ... ..o iiiiiiiicneciicciaicn s =1
Uadirstanding the ToslE i biiiiivniaiives idvaicd dossasiin caibvaasbed esaiiassaviaid=—i

Test D1: Signal Generstor Lewel ... ... coiniivdiiiiciiiviosnbispisidn dhnnmaidnaiini o |
Test 02 Signal Genarator Spectral Purity ...cciiisiiianiimimmvnmmsninssnarsnis s =i
Test 03: Signal Pulse Modulation .......ccvviimmrensmnsrnsnssssnsmamsnssasssssssnsas =5
Test 04: Signal Generator 0.3 GMSK Modulation .......covvvvviviviiiiiiiiaicnn. 35
Test 05: Audio Frequency Generator ........cveiiinenieiasivasasiaesnsrssasessissss d=1
Test 06: Audio Frequency AnBIVEET ..........coiiviiiinnsnraonrencsesssnasaneeenssd=0
T D ODCTIIROIN | s och i i e i e ik e B U SR S B i N A W e =T
et e T TN Lo s vcniiincn s i hon s e s o R s s R AR AR 3 B 7
Test 09: RF Amalyrer GMSK Modulation .....ooooooiiiiiiiiiiiiiininiisncininnac 3=—R
Test A: RF Analyzer Pulee Demodulation ..ovoiiriasnnanscirsiorresssinsoniansinses =
BT o R T 1 . R =3
Understandimg Test Fallores ....ooniciiiiiiiminininasisnississin s ansnnssassii= 1
PG IR i O e 2 e i R e i =11

Index

Contents=—"Yolume 1

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Contents—Volume 2

Chapter 4—Screens

Bit Error Test ...ocvvicinriinnn B P P page 41—
CETl Clomlgnomliom . Loiivi iy i i n ks dddbomen anianin ik i bl nis 4-Gsci b ewia o e ==l
R SRR . o.ocm e n s S T ST RN o W R S R NAD Ao KA PR TR T page 4—16
RTINS R 0 page 1—28

CW Meas/AF Analyzer (AF Analy2er) ......cocvecrnrnrnnrnsnsnnsnsssonsonnss . ilge 4—35
CW Meas/AF Analyzer (CW Meas} ...covvviinriiriiinninnransnrsnsssensssars phigt 4—41
EIEETER] EMMENONT o e o B o B A A RO spage 1—44
DSP Analyzer: Amplitode, Ampl Main View .......cooviivmiiiiinnnieracen. .. page 4—47T
DSP Apalyzer: Amplitude, Ampl Rise View ....cociiiiiiiiiiniiiniiiecesesss.. page 4—a0
DSP Analyzer: Amplitude, Ampl Mid View ........ccocviiivivenniivarccnce. .. page 4—52

DSP Analyzer: Amplitude, Ampl Fall View ... ...civvnirrenrnrassraansarrances page 4—34
DEF Analveer: Dabk BRE ovvviiiiimmnivmssnmsssionsie s s e see s saiesins v PREE 1—58
DSP Analyzer: Phase, PhaseMain View .....overicvinvnrisnncisssnsscnernsnins page 4—38
DSP Analyzer: Phase, Phase Erm VIBW . ..cuicvasioisaisssansassssanssssnissssss page 1—=60
Fast TX Carvier Pomer . .cooiiiiiiniiinniniiaiisncnnccnssssnsssnnnnssnsnsanssssspuge d—G2
Hap Coutrol [RF ADSIVIN) . .cvvnvnsmrinrssinsrsrrnssnnesnsassnsnsresssssasss s page 4—03
Hop Contiol [RF GRESFRBIT] .. oo it et ii e s i i s s b i i page 4—68
RN i e s R RN R W S A e e A S E A . page 4—T2
Measurement Sync: Mannal Meas Cntl ....conviiiiiiiniiniinnirrrivnsinssassns page 4—74
M5 IDfOrmation ov.oceresssrssaisasossnesssurans A A R page 1—52
Chieatborcope; Msin Controle. ool loiio o il Wi ol vl adis ol S ad i, pagn 4—&(
Oucillozeope, Trigger Conbroll ... ...oooisiieasiimmiionss sasdanissndrsns isuiss page 4—83
Oscilloscope, Marker Controls ....... e T e T e page 1—120
Output RF Spectrom. Main View .. ..o e ciin st e page 4—02
QOutput RF Spectrum, Trace View ......ccviicaees AR R page 4—083
Pulze On /O Ratio, Main View .....coviiiiiiiiiiniiiiriiicicviciviniesinapage §—08
Pk D PEHT Bern i, TR WO s i i d i i s s e s s e e e i e 6 K page 4—101
PR DO SRR, BRI oo i mm e s e s i o s R R i A page 4—104
RF Generator/RF Analvzer (AF Geperator] ...........ocoiiiiiiiiaiiin. page 4—107
RF Generator/RF Anpalyzer (RF Analyzer) covcveesiisacassniissnassassnnsnsnns page 4—108
RF Generator/RF Analvzer (RF Genarator) .......coviiiiiiiiniiiiiiniinainns page 4—111
Service (documented in the service manual) ...... T B T (I R S page 4—114
Spectrum Analyzer, Main Comtrols . ......ocoiiiiiiiimiiiiiiiiireariinnnsnnnss page 4=—115
Spectrum Analyzer, RF Gen Comtrols ... ... .. ... e page d4—]1B
soectror Apalrser, Marker ConErolE .. v rirmrrisbsmmeessrsmmpns oy ssris s page 4—120)
Specirum Analyzer, Auxilinry Comtrols ......coiviiiiimiisniniinsissssasonas Jpage 4—122
T LT CHRT L) 5o b i o B o o B o page 4—123
rev.01JUNAZ Contenls —Volume 2

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 5—Keys
TN B I oy e o S 0 0 i 3 e 6 3 R N §=-2
el T LR By o i R R R T e W R e e i b i =R
Global Keys {61, G268 icinmiirirssrinmseibairisitsnbrasorasorasessnnsonsssssnssif=10
Units Keys ....... N b R S K R e B N B 8 o b R R W =10

Chapter 6—Connectors
PO P D ERREEIE. -~ ooics 4o o e A T A R R B e o T G—I|
By PN ORI v i o o b e e o o S A A B O A R B R f=—11
Signal Descriptions for SYSTEM BUS .....ciiiiicriiianrsnsnsnsansasies RS G—]K
P AR - i i i e N A A S e s G—30
8 g e e L T O AR S R e PR T o R R S —3l

Chapter 7—HP-IE Codes

HOEEERON. & vonasiivniisuia i ikt b e A A R R A A e i S i S e el =1
AF Analvrer Subsvstem ..... R A R T T Gy SR TR A TN E T R iy ik —&
K - CmrR Or SODEFIOID o chiic ounion s o o b b vk b R g e i e e e i—1l
BB BRbEIRE .0 o v datiicin i s S S S A §6 S AR —12
MR & i et R B =l
Configure SubSVSTEM ... ..o e iiaiisiacicasansosnanncansssmsnnnsansiannnse =20
IV SRR -+ oo i S o e o s 3 A i
Eiital Dl BaBEmEOM .. Lo iiie aiim et ot b e o e i T
Display SubBSYElMI . ...ovecicre i crimrn s s s mm s e o n i
DO ANRLTE SRDEYIIIE i i im0 om0 o o T—iT
Electrical Man-Machine Interface (EMMI) ..coviiiririiniiiiiiiinnininnisisnscsnsass T=230
BRI SRETTMOMNR - vom o om s t  e m T—42
IEEE 4882 Comnpiol COSBBMERE . viiiovvenabsmribisah s dis b amainin ns ot st asin T—46

Contenls—Voleme 2 rev. 01JUNS3

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



LI & i i i s s e L R R e AR e e T—40

Measure Subsystem ........... S — R p— R— =50
Audio Frequency Measurements ........ Semasassaea b b En A R S =il
Bil Error Measumbmmiembe . oo e smms oo consnnssssnsmnesssnnsssssssssnsnssnens T
Cell (Mobile Station Measurements) . ... .coviiiiiiiinaiiiinrsniionsnssnsssnnns T—59
O P OTEEDIIIR o 0 0 B B R TR T=lil
DIP Aralyinr WISRETITEIIIEE 4o oo s e vw w60 s e 98 B0 408 L 6 T=—2
Fast TX Carrier Power Measurements . .........cocovoivnnmnmninnmmsamsisnneransead=T]
Qutput RF Spectrum Measurements c...ccciciniesrrsnssronssssssrssrosssssonsssss T—72
E T T P T T e S T R P L S IR N L | |
PRI ORIEIATTIVHIITER - o oo nc om0 o S AR B T—T76
Spectrum Analyzer Measurements ..ovvrrrrrmrsrsmrsrrsrss s smrsnrrsnsnssngans caat =00

ME hrmllm ................. FERaEEEEs R B R L L L T e i""'q]

Measurement Sync Subsystem ........cocoiiiniens e i e e T—83

Oscilloscope Subsystem ....... T W~ S e a— T—%7

Ctpat BF Spectoum SubEymtom ..o i savaibiui s bnsin ki iy ¥ e S ikedas =01

Folce D DI SUBEPEEIIN . ivineid i aalis s ia s d s v b bbb e i ST ey W S T—a2

B NS BRI . o o v b i 30, B ik B B B R A T—084

B m ety S B DR o ok b e R R s B A A i B F i A b e R b T—06

BpeCiriny ABRINEer SOBBPELEEE v s v s o viam s namsaaah s b s smeisndsto e s nbionsns s 7—489

SRR SMBETRIR oo wwhcaaar ot s o s ok s B A TR K O B R T A T—1b1

Svstam SubBYEAM . ..ociiii it et R R s T—107

THEEeT SUBEYEINY ovvvrrorrrrssmrrnrrrrrsrnmrnssrsssarsanssnrsssnnrsssssnrsrssnnres T—108

HP-EB Prograns TECaniplis o o vrvessavuns smrunnsnsuntws wes shsms v s e sss s saste —113
Moblle Station Camip D occuciiin it s e s s mr s e ta s s e e i s 1114
HP 8922G Originated Call .......... R R o R R =118
Mobile Stazion Originated Call ......ccrvrmriimiiii e e 7=
T T e | e A R e T A Rk N o S L R A R T—l128
DO O T . oo ko A S A S B SR T—142
DSP Analyrer Measurement Duringa Call ...t T—142
Pulse On/Off Measurement without Call Processing ........ccivviiinnniininncnas T—146
High Speed DSP Analyzer Measurement ........c.ooiiiiiiiiiimmicianaienncess T—I51

Arnnsient: Betiling TIIOMN. o cviiiinnt i ante aina b b orn ks sas st s e e s s T—I157

rev.01JUNS3 Contents—Volume 2

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Chapter 8—EMMI (Electrical Man-Machine Interface)
Using the Status Subsystem with the EMMI . ....oooiiuiiiiiciiiiiiiiinninsssvisnsas H2

Vzing the EMMI Subsystem .......... L L e e s |
EZninple ERERIT PIOEIRIE <o cr vioimvian s ioimainm ko msoio ot wias s i ske win s oin bims o inin 0w winia s R—3

Chapter 9—Messages

Commyur G FREIITEE: oo o ois iininoaie s o s ais b s b acataa B s bk B B R 8 fi—1
AR TR SV PR IRIUI | oA 0 B 0 B o B SR W G—1
Ly Tt T T i I L e BN . S N S L e G, SN RLRRL B S SRS T T v e G}
Protocol Error Messages ..........covvvninnrnnnnnnnnes B Gy

Chapter 10—Instrument BASIC

HP 8922C Instrument BASIC Overview ....c.cicevirsniiaioiassisnssnsnsnnnsresansss 10—1
Conhgoratian and Comtiol . .ov.cviiniviininsivinsivanssinss s snnsisins dunsssrssness LF—3
Lowling. BROYIRNGE ROUBBIRE o vmoimeorainss smmnmsbmmssnn st sn it enesssbnssssesse =1
EREINE-Ant BEPNRE & o foes st et sractiva Bl i s i e i i s e i o i TP 1
BRI T BRRE. o o pcula b ons s s s be b RS R 5 bl 5k S R e e e TP

Programming and Using the Tests Subsystem ............cccocvaciiiniincinennca.. I—25

Index

Contents—Volume 2 rev.01JUNS3

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Installing Your HP 8922G

Using this m}&pte{ Use the following procedure to get the HP 8922G powered-up
correctly. After completing this procedure, refer to Making
Measurements for an introduction to operating the HP 8922G.

Equipment Supplied = Fuse Envelope and Fuse
w LO IN/LD OUT cable

s REF OUT/REF IN cable {Option 001 only)
a Power Cord

Installing Your HP 8822G 11
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Installation
Overview

1 Unpack the HP 89226, D Ifthe LO IN and LO OUT connectors
are present on your instrument,

connect the LO OUT to LO IN using

LO ouT

S

shown with the supplied cable. s

4 Connact the supplied power cord to the HP 88223 and power up the inslrument.

o »
1
|
L=

X

L
&) @'

f!'l'!'a"

-

=
]

i
[}
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Select the Reference list of cholces
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Fuses and Power
Cords

Caution ‘

Line Voltage and Fuse
Selection

Befare plugging this instrument into the Mains (line) voltage, be
sure the correct voltage on the line voltage selection card has been
salected.

Verify that the line voltage selection card is matched to the power
source (see figure). Order fuse HP part 2110-0083 (2.5 A 250 V,
normal blow) for replacement.

L

2. Remove the Lime Volage

the cover door.

1. Opin cover door, pull the FUSE PULL lever and rotate to lefl. Remowve the fusse.

Salection Card. Position the card so the fine voltage appaars at top-latt cover.

Push the card firmiy into tha shot.
3. RotEte the Fuss Pull lever to s normal position. Insert a fuee of the correst valua In tha haldar. Cicss

Voltage Selection Card and Fuse Installation

1-4 Installing Your HP 89226
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General Information

Operation and Et{rlgu Refer to General Specifications in the Specifications section of
Environment Verifving Performance for information about the operation or storage

environment.

Instrument Options Refer to Specifications in the Verifying Performance chapter for
information about instroment options. (Also see the full-color

brochure included in this manual.)

Specifications  Refer to Verifying Performance for instrument specifications.

1-8 Installing Your HP B922G
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Making Measurements

Using This Chapter

Method 1

The HP B922G provides you with 2 methods of making
measurements on & GSM mohile station.

Refer to Method 1 when you have a fully-operational mobile
station, capable of establishing and maintaining a link. All of the
measurement capability provided with Method 2, plus bit-arror
testing is provided with Method 1.

An instructional video tape is included with your HP 8022G to
demonstrate Method 1 tasks. It shows how to get a mobile station
to camp on, how to originate and receive calls, and how Lo run tests.
If posaible, watch the video as you perform these tasks, or view the
video pricr to deing Method 1 tasks.

Refer to Method 2 when you do not want to establish a link betwesn
the HP 8922G and your mobile station (such as whea you are testing
modules only}. When this method is chosen, some parameters

that would be provided by a GSM link must be entered into the

HP 8923(s.

Method 1, see page 2-2

Making Measurements 2-1
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Method 1

Method 1 Use Method 1 when vou have a fullv-operational mobile station,
capable of establishing and maintaining a link.

Making Measurements-Method 1

|
Getting The Mobile
Station Te "Camp On" ‘

. Calls With The HP 8922G

rev.01JUNS3

Part 1 consists of the steps tocuTput a
broadcast channe! from the HP 8922G
and to get the mobile station to "camp
on" to the broadecast channel,

Originating and Receivi f__szmmmmmmg

information about the mobile station
and originating and receiving the GSM
calls with the HP 8922G.

____Part 3 consists of the steps to partially
test the transmitter and receiver
sactions of the mobila station (DSP

Analyzer, Bit Error Test, Fast TX
Carrier Power).

Making Measurements, Method 1 2-3
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Moaobile Station Camp On

28|
& & |
& &
E"!Jl'
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How to get the mobile station to
“Camp On" the HP 8322G.

2 Remove all previous settings from the HP 8922G memory:
— Press (The CELL
CONFIGURATION
L e | = screen shouwld
== Y

{ oogpooog
i Ll ooo |||
L Ve =l=i=I=l|
= | ' .
- = coog|||
LA
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Maobile Station Camp On

The BA Table defines the channeils the mobile station
will monitor when it is searching for a Broadeast
Channel (BCH) or measuring power levels of adjacent
cells.

Editing information for the BA table modification (see steps below)

g
dle

Seiect to complate chocn

i 8000 Frsion —]Eﬂﬂhmhwhﬂm
o1 PIETEITT T . Ealect 0 o exchade the chornol mumibsee
1014 s A ' '“ﬂ

[:ﬂ‘ 9000586000 | 1 Select 1 10 inciude the channel number

71: I

5. Postion cursor hore,
3. Posbon tursor v tabie pusf Knob I
2 2hannal e e o compléée channed
or ke, ____——— salactons
pussh kned
4. Posibon cursor nead i
0 faucciucia) or 1 inciuda),
push Knob
rev.01JUNS3 Making Measurements, Method 1 2-7
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Mobile Station Camp On

Salect a control channel. The control channel (Control Ch fleld) is used when originating or placing
a eall

For imformation describing the Control Ch fields refer fo
Sereans: Call Config (Contral Ch)

& Select the control channel organization:
Select the list of Control Channel choices

7 Enter the ARFCN  SD/B was selected In Step 6:
— Enter the ARFCN

ET.L G livial o

2-8 Making Measurements, Method 1 rev.01JUNS3
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Mobile Station Camp On

Location Area ldentification (LAI) fields must be
entered. The Mobile Country Code (MCC field) and
Moblle Network Code (MNC fleld) numbers must be
part of the moblle statlon’s list of allowable systems.
The list of allowable systems is found in your mobile
station’s SIM module.

8 Enter the Mobile Country Code (MCC)

EEiEd-

9 Enter the Mobile Network Code (MNG)

Eref i g
H

ﬁ::? i I.a.—ti

E

A

-
m
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Mobile Station Camp On

To begin transmitting the Broadcast Channel, the
operating mode ie changed from “Settable” to
"Activated®. When "Activated" is displayed the

HP 8922G begins transmitting a broadcast channel and
the mobile station should "camp on" momentarily.

10

2-10 Making Measurements, Method 1 rev.01JUNS3
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Originating and Receiving Calls

Part 2-Originating and Receiving

Calls With The HP 922G

Splect the CELL CONTROL sevnen
CELL CNTFL vy

; 7
| Emter the level lor the MS o bsansmd
T Lewad |

St the ampktie Ao
R Ani Amp Corsol

NS NS

"Racahe & call' an "Ciriginain a cal from
e HP D20 tom the HP 82220 |

NE
Saiset & sutyactive, o MS INFD screen |
| vole-quaily test EHIFT, ME INED ks |
| Echo b Echo Delay R 7

t.} Enter e MS subscriber |

rev.01JUNS3 Making Measurements, Method 1 2-11
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Originating and Recelving Calls

1 Prass to display the
CELL CONTROL screen

Fa‘“ﬁni
- \ = J—
How to orlginate and recelve calls. o Al::—-

@DD~:::m|
ll:l._._r_'li*—r'“—"ﬂ |

.Dwﬁﬂ:tzﬂ“

The correct sensitivity for the RF
Analyzer Input setting must be set
based on the moblle statlon's transmit

level. This can be automatic or
manual.

Salact the list of Control cholces

2-12 Making Measurements, Method 1
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Driginating and Receiving Calls

Use the Echo field to verify that a link has been
established and to make a subjectlve volce quallty test.

4 To make a subjective voice quallty test:
Sslect the list of Speech choices

-
;| [ i l'Seﬁmﬂ?Ecﬂmm
e l|EY E |

} Choices: - Ssiest 1o rause signal to MONSPEECH
o oo
. L~ St T rouse sagnal through Mod Dist
saction for fillering and audko gain
— Select o retransm speech with & selectable
dotay
"Bl to porform bi-error-raio tests

5 Enter a delay period if Echo is selected in Step 4:
Entar the dalay tima

rev.01JUNSS Making Measurements, Method 1 2-13

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Originating and Receiving Calls

To place a call from the mobile station
and "receive the call" on the
HP B922G.

6

Dail the numbear /Q

on the mobile station Q
to send the GSM call~ é;.,a

<=

o/

é":-?

o o
s |
TR

oooc|

2-14 Making Measuremenis, Method 1
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Driginating and Receiving Calls

To "originate a call® from the HP 8922G.

The HP 8922G must have the international mobile subscriber
identification(IM5]) number entered.

o Then press to display the
EA Press and release l uS

oooolioooo
’H?b::q:
oooo)| |
oo ||
Dﬂ:ﬂ»

7A  Enter the MS subscriber Identification number

The IMSI number is entered automatically if a FST——
call was received on the HP 83228, position I..J_.i. Y st Buiars | Lain 11 I
rm m' | ! LIT Convemscr Call 1

P Eianet 4 i1
=k Inil
#m FE RELi EMISETE sl

The IMSI number is manually entered here. =gt | b i TS =
3 “ R

- == Tﬁ\
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Originating and Receiving Calls
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rev.01JUNS3

Run Tests and Analyze GSM Signal

Part 3- To Run Tests and
Analyze The GEM Signal
1 Test mnd Anatyrs the |
e -
e Y
Wi o QSR ANL sovpes M FAST FWH sorean |-
| St the Loopbeck | | C&P ANL - FAST PWR '
| e, SR Z X7
A e et FAedd ard validebe
s LV IL WEAS ARM Koy | the resuts
| Select the Speech moda 1;&/';-
| PRSS | Pans 3ot Vas et !
Saisct BT EAROA | S
TEST Screen Despiry amy ampilifuce
BIT ERROR o pins viow, oF cEt
v ity without re-amning
Phasn B
ASSion B MSsturs-
At mreTher llﬂmﬂl
W ot
' Saoct the type of Dosa Bies
BuT o Taest
_'T?
Srdecs e mommber
of bits 1o test
T
Sl IS TR
ot sl
| sorowrer |
P |
b
P#ad &5 wniias
e remin
—— ] - B
I |7 OFs=: |:it 2@
008 o lslss
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Run Tests and Analyre GSM Signal

To test and analyze the transmitter section of the
maobile statlon using the DSP Analyzer screen.

“"'“"]r-‘l I'IHIIIJ_EP- E'-

i
B omain 0O sesin B

3 Press to arm the measurement

o i)
ICESDPDEE
DDD:J

|

Ejﬂ:m:ﬂ
d |DﬂrDi
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Run Tests and Analyze GSM Signal

4 Read and validate your measurement.

MNo EﬂﬂfM&mge-';‘i‘;.

LU PP T

o

Fémarsss Doowd [
0.41 =1.30
i e SyncStatus: No Ermor
|Im =] L!H-P'i"-'_* <::::\_,_.-l-"-'-.-
P Ssipe:

Results displayed

—— 0t ERiL i1 FEE e
'l-ulr‘h'ﬂr

'"_-'1‘,"5'5- \ rmmedﬂwmﬁﬂmﬂmh
i'-.lllrlllr- HH

B TEERE

After a DSP analyzer measurement has been made, any of the phase or amplitude
views can be chosen without re-arming.

— Salact the Viaw list of choicas

rev.01JUNS3
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Run Tests and Analyze GSM Signal

To test and analyze the transmitter section of the
maoblle station using the FAST PWR screen.

e rr— kil i
|H+Mt';r:... Ry B ]
LI . l Bad drwm L}

B Badwiar Pases (R

| Besed Are | heas Yoy | B Baizoe] B Paras
il.-l'l.l- | EF .-l:" (=] HI
Frm - T3
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Run Tests and Analyze GSM Signal

To test and analyze the receiver
section of the mobile station.

B [

Tis .--|"::H’Em __‘ ‘“ I

1 Demod Arm: Arm

Status: Connected

I|'|

;\%Em '

2 The moblle station must be In loopback mode:

‘E.H.

I Bl Il-II‘IL-I:I'

- Select the Loopback mode

3 The HP 8922G needs to send a Pseudo-Random Bit Sequence:
Select the list of Speech choices

= e (B P ) - Select PRES
B Ry b ol B I

rew. 0 1JUNS3
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Run Tests and Analyze GSM Signal

4

Select BIT ERAOR to display the BIT ERAOR TEST screen

The HP 8922G is capable of doing four bit error tests
simultaneously. All four bit error tests can be set up
before running the test, however only two of the bit
error tests are displayed at one time. The numbers
selected In the Meas Num fleld determine which bit
error test will be displayed.

5 Assign a Measurement Number for the left portlon of the screen:

= Hl

FilspTany
ERl

2-22 Making Measurements, Method 1 rev.01JUNS3
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Run Tests and Analyze GSM Signal

B Select the type of bit error test results to display:
Select the list of Types

I—’Sa.'uarb‘m]}pﬂ
Choices:

[ |
Wike T Ten
s

fﬁ*:—,!-
. o

list will update

Ty 1A

H'”ﬂ“ " omm W e "™ [ | RecTypds
=i ."I Tyead |
!H"ﬂﬂhmt Hﬂﬂ::‘::; ;,"'fru‘“‘ |

ey AT
- [ el

D 4 BN 2 or 4 B ony
B i T RO

:i“ 1-i|-i [ E]

HH:H

| Wi dmend iBEIEE
H' ﬂ Bl

T

Repeat steps 4 through 6 for the second measurement results to display

 Fpt sy 5

o= Hopeat =np £

rev.01JUNS3
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Run Tests and Analyze GSM Signal

S Select the type of Measurement Control for the bit error test :

O Start the bit error test:

10 Read and validate the bit error tests

No Error Message Results during bit emor test

"

s B T
"

=

RISk Tmilid
i

L LE
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Use this method when vou do not want to establish a link betwean

the HP B922G and your mobile station {such as when testing

modules).

mmm.‘a
;’ |

i

f

|
Or Demodulating Signals |
With The HF 8922G J

rev.01JUNS3

Setting Up The HP 8922G =7 This saction will show how to prepare the

HP B922G for measurements.

measurements with the HP B922G;

Amplitude/Peak TX Carrier Power,
Fast TX Camier Power,

Phase/Frequency Error,
Data Bits,

Pulse On/Off Ratio,
Qutput RF Spectrum,

This section will help solve problems that
occur during measurements and
explainemor messages.
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What You Need to Provide

If you want te use this method to learn how to operate the HP 8922,
you must provide a G5M signal. In most cases you will also need to

provide & trigger signal.

If you do not have the capability for generating a G3M signal

that mests the requirements listed below, the HP 89224 K01
Pulse/Timing Generator is a good source. It provides GSM
formatted data and clock signals and a trigger signal that modulate
the HP 8922G generator.

GSM Signal Reguirements
The GSM signal must have the following:
® At least one pulse every two frames with equal length pulses.

= One of the following midambles (unless you chocse Amplitude in
the Sync Mode field):

1. Training Sequence Color Code (T5C) 0,1, 2,3, 4, 5, 6, 7.
2. Random Access Channel (RACH).
3. Synchromization Channel (SCH).

® A known amplitude (to within £3 dB).

m For digital demodulation, an input signal that meets the following
1. Frequency Error < 0.1 ppm

b 2. RMS Phase Error < 5°

3. Peak Phase Error < 20°
4. Amplitude Flatness < 0.1 dB (during burst)

Finding More Information

Refer to Volume 2, Reference Information, for the specific
requirements and features of each screen, key, or connector.

2-26 Making Measurements, Method 2 rev.01JUNS3
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Setting Up

Setting up the HP 8922G

Whenever measurements are made without placing a call between the
HFP 8922G and the mobile station, vou must set the HP 8922G to
pre-measurement conditions. The steps for setting these conditions
are shown in this section.

Setting Up The HP 8322G

Define The BE Senal RF Anaiyzer s set up
T PR S
N

Connect The Lirf -Linde-Tiest

rev.01JUNS3 Making Measurements, Method 2 2-27
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Setting Up

1 —— Press to display the
All GSM measurements begin with RF GENERATOR/ ]
accessing the RF GENERATOR/RF | [ES¥] RF ANALYZER sceen __
ANALYZER screen to define the RF — = = !
— o o o | o [ o
signal, and to select your signal's | = e e L
connection. | ::i::::::::i |
Press the PRESET key or cycle the 00O oog)||
or | M O
power to the HP 8322 to place the | |E.,| ,'ﬁl | e ::1| |
5 Ill I”ul m III.I p— il f |! |
: e l Ol e | - |
2
3
r—&ﬂdmﬁﬁmmmm
Choices:
= If your signal’s amplitude level range
is <36 to +20 dBm.
LkurﬁmaJ‘smpm.tdahvdranga
is 0 to +45 dBm. (Must be selected for
Peak Transmitter Carrier Power or
Pulse On/Off measurements).
2-28 Making Measurements, Method 2 rev.01JUNS3
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Setting Up

4 5  connect your signal to the HP 8522
mmudnrchmnh&hpﬂq",
. ,Ly ==
| ABECS
I ||:| |ﬁ'|
— LT —= AL AP :_' =
1 (& = @ @
3] Prass to display the
If you want to demodulate clock and data from MEASUREMENT SYNC screen
your signal, tum to Performing Digital 1
Demodulation. For all other measurements ... ; -
Continue the set up by accessing the . 20 DE:”:D:_
MEASUREMENT SYNC scresn to dafine the — .
your signal's midambie or *burst* type. The | 2e0 E.D_ED| |
burst type must be displayed In the Burst Def: | |:l '|:|_I_._‘|:|;’
field before it can be selected, I| | = |_|:'_Ei|,l
INi= Dooo IH
| | e i)

7/ Define your signal's Burst Type: (if It Is already displayed In Burst Def: go to Step 9)

Salact the Burst Type list of choices (CNOCRE: = Select your
'-—w . ; | m‘“ s.!gnal'a
‘e oy 431 BEELT DRI E B D1 185 ’/ | TEcs Burst T}'F'E'
Burst Def is the I*'ru“.u . oo
| TSGs
TeCE
TeCT
FAasH
ST
FGH
ILima Dot
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Setting Up

, 3 Assign any of the 4 available Burst Numbers to your signals’ Burst Type defined

in Step 7: a number to identtly your signal's Burst Type
T

l L
LDl G LIRNT RN i REET R

Burst Def
types will
update ——""

Q Select the Burst Number the HP 8922G will use in the measurement:

“Sﬂbﬁﬂmﬂtmwﬁﬂfnfm
[ I:: ::lml 1S BRI B L L Salact the Burst
o S - Number that
: hl-.lllll:-lﬂﬂ H EII . mm
E?@ﬁ:ﬂ et | i T2 o signal's Burst Type
: | M — 1
bﬂmtﬂ u‘:ﬂ Tml.-"p "‘t l g
seject i SR
10 [ Sedect the Trigger Source list of choices
'-IFI’II'IH
E:: I. .:rr:.lmmt'um;”m I_SEME Tf@gﬁmmmw
e Cholces:
SN I /,/ Ext Demod ~Rear panel SYSTEM BUS connector

w——

RF Rise rmmmmﬂmwm&m
M P

Ext Meas —Front panel TRIGGER IN connactor
———
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Seting Up

Trigger signals on the SYSTEM BUS or the TRIGGER IN front-panel connector
must occur near bit 0 of the transmitted burst, or be delayed to oceur near bit
0 using the Trigger Delay fleld (see Screens, Measurement Sync).

i RF Rise is chosen as the Trigger Source, the trigger is automatically
generated when the rising edge of the amplitude envelope is detected.

171 connect the trigger signal to the HP 8322G:

SYSTEM BUS (Rear Panel)
HFﬂmmmsunnﬂﬁ
: . ,,D ;"""..
= @ o TRIGGER [N (Front Panel)

You have now completed setting up the HP 8922G for GSM measurements or
demodulating signals.

See the following section for:

Making an Amplitude and Peak Transmitter Carrier Power Measurement,
Making a Phase/Frequency Error Measurement,

Making a Data Bits Measurement,

Making a Pulse On/Off Ratlo Measurement,

Making an Output RF Spectrum Measurement,

Performing Digital Demodulation.
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Making Measurements

Making Measurements on Modules with the HP 8922G

Making measurements on modules begins with selecting 2
measurement screen from the To Screen (in the lower-right corner of
the display). After completing the measurement setup just described,
all you nead to do is arm the instrument. The measurement will
then be made on the next valid trigger event. You can display the
measurement results in a graphic format (a trace, or in some cases, 2
meter) or in & numeric format (a digital readout).

Demodulating Signals with the HP 8922CG

Digital demodulation begins with selecting DIG DEMOD from the
To Screen (in the lower-right corner of the display). After completing
the measurement setup just deseribed, all you need to do is follow the
instroctions given in Performing Digital Demodulation.

Making Measurements or Demodulating
Signals With The HP 8522G
Eaiaes Tha e inbining & Soran Lt
Magsrament Sormen e instrumant in &N acthve
et rerman| mode

|
| Ertor A Mosswremont Uit T | == The Bius shilfted
|

DATA FUNCTION
i heryss @ Lo o
5’ cusiomezs dsplay
:“ sz
| A And Trigger
| Th MatEirsTunT
| B A
Thea HF BI220 should nol
{ Valdste The gy Mg
| Meazsurement Rosuts st thes SN STATUS feld
lﬁv‘?— dieplays "Mo Ermors”,
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Making Measurements

Choosing a Measurement or Demodulation

After you have get up yvour instrument, choose one of the following
procedares.

Making an Amplitude Peak Transmilter Carrier Power Measurement

The amplitude measnrement provides 12 amplitude measurements,
taken from time-positions within the burst. You can choose vour own
time-positions, or use the defanlt sattings. The dynamic range of the
amplitude envelope measurement is specified to —=30 dB. You can also
view the rising, middle, or falling portions of the amplitude trace.

Peak transmitter carrier power averages the transmitter carrier
power for a single burst. The average iz calculated over the time
that the useful information bits are transmitted. Performing this
measurement aleo displays peak+ flatness over the vaeful bitsina
measured burst.

Making a Fast Transmitter Carrier Power Measurement

Fast transmitter carrier power averages the transmitter carrier
power for a single burst. The average is calculated over the time
that the nseful information bits are transmitted. Performing this
measurement also displays peakL fatness over the useful bitsin a

measared burst.

Measuring Phase Frequency Emor

Phase error and frequency error measure the difference between a
theoretical, expected phase trajectory for a signal, and a sampled
measarement of that signal. You can also view the phase error trace
vErsus tims.

Making a Data Bits Measurement

The Data Bits screen displays the demodulated data with midamble
bits and RF level error bits marked.

rev.01JUNS3 Making Measurements, Method 2 2-33

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



2-34 Making Measurements, Method 2

Making 3 Pulse On/OH Ratio Measurement

Pulse on/off ratio measures the ratio of the average transmitter-
power (pulse on) to a specified time-position when power is reduced
(pulse off ). You can view the rising or falling partion of the pulse
trace.

Making an Output AF Spectrum Measurement

Output RF spectrum measures the spectral power (due to the effects
of ramping or modulation) at a specified frequency cffset. You can
view the ontput RF spectrum trace.

Performing Digital Demodulation

Digital demodulation demodulates 0.3 GMSK clock and data from
the RF input signal. The demodulated clock and data are gutput to
the front-panel Demodulation Out connectors, and to the rear-pane
System Bus connector.
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Amplitude (Peak TX Carrier Power
Making an Amplitude/Peak TX Carrier Power Measurement

Mﬁmmﬁ@&
Peak Transmitter Carrier
Power Measurement
Select The !
DSP ANALYZER: PHASE screan |
DER ANML :

Salact An Ampilics View

Femipibilin
Ampi Risn
A i

Agnpl Fall
NS
Enter A Moasuramant Tina

[Ampiviain sorten)

I units of B Paniads (T kay)
b Uity of Whcrosaconds (145 k)

St
1. Erﬂlm“ui

HI LIMITT ey
LDy LIWATT by

W

Arm And Trigoer
The Megsuremert

S

= =5 RS

| Vabtate Ths Messurement Besuls
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Ampiitude Peak TX Carrier Power

The HP 8822G must be set up before
starting this measurement, see Setting
Up The HP 8922G,

The Peak Transmitter Carrler Power
will be valid if the the RF INJOUT
connector is chosen as the RF Input

Salect DSP ANL

L e |

Buras Smasr J ORI RIERILIEG IIII.III.HI

Fin [eest

1 Laea
L e e P |
[N TRET i

Teiw beali

T TR DT TR T TR

| 1 ric dssvis| feesi Gal | Geer Guetas
| "L T . "-lﬁ Ly [ {2 S

S

aig
i B

- Select the View Select Ampl Main
list of choices from the Hist

S — A1 TTL
'-.li--bnrl - ] l‘.|.-| -
v h-n-l-'ﬂr = H-'

i ﬁ.,;ﬁr,?wm

The DSP ANALYZER: AMPLITUDE
Main screen displays 12 power
measurements. The time displayed
with each measurement Is relative to
bit 0 of the GEM burst

to enter the time in bit peniod, press

lo enler the time in uS, press —

=T oo oolciot

|

| =

L SO g L
=

—l

:Eﬁ‘:

o

¥

7Tﬁ
QG
0
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Amplitude /Peak TX Carrier Power

It is optional to set high and low measurement limits. if the measurement
exceeds a limit, the Hi or Lo annuciators will flash.

Limits can also be set for Pk Tx Pwr or Flatness measurements.
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Ampiitude/Peak TX Carrier Power

6 Read and valldate your measurement.

’ i—ji-r rHI e mn ¥
iy L iy 1

After a DSP Analyzer measurement has been made, any of the phase views or data
bits can be chosen without re-arming and triggering.

— Selact the View list of choicas

i T B A . 5
} 3 - I =
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Making a Fast TX Carrier Power Measurement

rev. 01 JUNS3

Fast TX Carrier Power

Making A Fast TX Carrier

Power Measurament
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Fast TX Carrier Power

The HP 8822G must be set up before R

starting this measurement, see Setting e e

Up The HF 8822G. o ol | e s——
N

The Fast Transmitter Carrier Power will Frpnl pomn ul:.::‘“:-_l

be valld only If the RF IN/OUT '.ii |m.mm|_m__h_.

connector is chosen as the RF Input. e PRV PN

It Is optional to set high and low measurement limits. if the measurement
axceads a limit, the Hi or Lo annuclators will flash.

2 Enter the measuremant limit:
Position cursor here.......then press SHIFT, a LIMIT key, and enter limit value

FIET "0 ANRLR e

1 lic

eI
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Fast TX Camier Power

Select the Trigger Source list of choices

—— | Rl T SAEERE i

'— Select a Trigger Source from the list

T Choicas:
Ext Demod — Rear panel SYSTEM BUS connector
i T T IRF Rise — Rising edge of the amplitude envelope

| #sda ; | |
“'ﬂ&ﬁf_‘ Ext Meas — Front panel TRIGGER IN connector

Trigger signals on the SYSTEM BUS or the TRIGGER IN front-panel connector
must occur near bit 0 of the transmitted burst, or be delayed to occur near

bit 0 using the Trigger Delay field (see Screens, FAST PWR).

If RF Rise is chosen as the Trigger Source, the trigger is automatically
generated when the rising edge of the amplitude envelope is detected.

4 connect the trigger signal to the HP 8922G:

5 Read and validate your measurement.
No Error Message——2"

Mg e pRATI FRaC]

n tml.'lld.'ﬁ'lﬁ. mm @7' Fast Tx Carrier Power
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Phase/Frequency Emor
Measuring Phase/Frequency Error

Making A Phase/Fraquency
Error Measurement

Saiset The !
DSP ANALYZER: PHASE screen |
BSP AML |

il g n
| Phase Er
; R
Ermter A Messuramant Limi

{omtonall

HI LIMIT by
LO LT kay

NS

[ Salact A Phase View
i r
|

Arm And Trigger
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Phase/Frequency Emor

Making A PhasaFrequency

E

Lod LN
slse|

lfaﬂ
& i
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Phase /Frequency Emror

The HP 8922G must be set up before
this measurement, see Setting
Up The HP 8822G.

Select DSP ANL

P —— L ] —
R 8 i [HrdieidLe
.

E: m !-l:: 1B 1 v g
[T, TP
Bimaryia deir
bid Fawinims il
]
S fel ) mmutoly | Seooleor | Ses S

3 e Bimpny

2 Select the View Choose PhasalMain
list of choices from the list

e —— e RN AR VR

W miss Berse (R frmppme L
I =| .30

It is oplional to set high and low

measuremeant limits. If the
1'™os ™ tedme Ghob measurement exceeds a limit, the Hi or
- G — Lo annuciator will flash.
; W/W“m
il -
aEnlnrmlmmmntlhnh:
Posltion cursor here.,......then press SHIFT, a LIMIT key, then enter the imit value

B igi rrar

041

i ""u-1lﬂ'!' L]

A el

—

1T

ir o
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Data Bits

Making a Data Bits Measurement

Making A Data Bits
Measurement
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Data Bits

The HP 8922G must be set up before
starting this measurement, see Setting
Up The HP 8322G.

| S LT Rl TH H e

-ﬂl s F | LU L LT rp.q- IHlIIHII. &
hml. L

I-ll hf'-.':a" L2

T el

— Select the View  Select Data Bits
list of choices from the list

EE— AT
l.-l.-rl- L g1 ll-H.dH-Ierr-
IlI'H-I-'rl-r-

an lllll.l

3 Prass to armm the measuremsant
e
A

— |___||:. C 111 )

MQL:::_:ﬂ'
LI__[:L:::—H"

--nIF—-—--—-

e el el i |

:Iw_r_||_|
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Data Bits

4 Read and validate your measurament.

it Iwiw

lIIIIIIIlH Illllllllll.l -HII.'rhln_l' Simsmis A

I::llIlHI:Il :hﬂln: l’m}&
ﬁlﬂ ‘I'ﬂll-l-lll Irﬂﬂl. :L:tlh:

i o
[LE L ST TE IFTRRTE] 1T

¥ & agimaliby Wiy = v i laml wrewr
=

v ir l“ Fria dr ey

Mo Eror Message —» /{ Results displayed

views can be chosen without re-arming and triggering.
~ Select the View list of cholces

L L]

I‘_h L]

L.:H-'II rmllﬂll 4 L] I'“IJI-I

] 13 1l
IR uibinied TR,

After a DSP analyzer measurement has been made, any of the phase or amplitude
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Pulse On/OH

Making a Pulse On/Off Measurement

 Measurement

I
Select PLLSE OMOFF RATIO sorman |
| PULSE

Amm And Trigoe

H&E‘Mﬁnm |
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Pulse OnfOft

The HP 8922G must be set up before
starting this measurement, see Setting
Up The HP 8922G.

The Trigger Source for this
measurement must be Ext Demod or
Ext Maas, see Step 10 of Satting Up

The HP 8922G.

1

Salact PULSE to display the
PULSE ON/OFF RATIO screen

By fstjunyjge lu..u.n.m

h-rll. “"Fl i H:Il:l|||._::|.'m1_.;||||
h-rll LEEE

AL E GLER
[T H||| s ilE

Tepn Bauln IR

! 4

laal iz | Smanoy

b :|& i

g
d1aecE

2 The Pulse measurement must be calibrated within 5 minutes of making a

— Position cursor here,
push the Knob fo calibrate

[ (wait a few seconds for calibration)
~95.74 AT T

measurement:
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Pulse On/Of

it Is optional to set high and low meaasurement
limits. f the measurement exceeds a limit, the Hl or
LO annuciator will flash.

LT TR B L) T I

=54 47
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;
g

4 T o —— 5 Read and validate your measurement.
| No Error Message
| I_"'__"_'__H_'.ﬁ__ | n.;:..wlhll:u-
— 1 | B OO -34.47 |
] ' ]
IIJZEEEﬁEEE!u iveiiiiin
— 11 | | — S
!:I:IJ—.J: =000 | No Error
3l ) [Pee= |
| O % [OOo0oo L|
= ——

6 A trace view of the rising or falling portion of the pulse can be displayed:
[~ Select the View list of choiges

AT WP mi
e P L Il—wﬂiﬂmmﬁmﬂlﬂﬂﬁ'

hlﬂ'lr
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Dutput AF Spectrum
Making an Output RF Spectrum Measurement

Lhspiay The AF Powsr ‘
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Output AF Spectrum

1 Select OUT RF SP to display the
OUTPUT RF SPECTRUM screen

ST S
e

CH in
" ¥
| CHLE =T T ]

The HP 8522G must be set up before

starting this measurement, see Setting il
Up The HP 8822G. = '__ Frergy e

"ryE WEeE | el D Bemi Bipmi

i

L 1"'.'.-—. &
.

B Ty

§ v || |
E i;ﬁm e

(1] |
L ﬂ“ll 1

2 Spectrum Analyzer measurements must be callbrated within 5 minutes of
making a measurement:

— Position cursor here, push the Knob fo calibrate (wait a

| few seconds for calibration)

i 'T:Illlqri L H’Ep

bt ] Snede | Emilil | Bl

P N S e

3 Areference must be established:
— Select the Mode list of choices

~ For Quiput RF Spectrum due to pulse ramp
= For Output RF Spectrum due to modulation
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Output AF Spectrum

4 Press to establish a reference

—— . 1, i
—_ | Tmll —

must "i____: g PP P e . v | = IS ] | - | :|

| B # e — | — T 1T ]
display | = | e e —
befor | e - \ Tl': - - - AL
continuing i I B | I

= = VY ===l

| .
| |

5 select the mode that corresponds to the established reference (Step 3):

— Salect the Mode st of choices
— e Sﬂmnﬂmpwmm.iﬂﬂﬂﬂ
i from the list
G " e I |
Choices:

— Enfer an RF Frequency
Difset
I.,........,. - v It is optional to set high and low
L b measurement limits. i the measurement
el T B exceeds a limit, the HI or LO annunciator
I Al |
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Output RF Spectrum

7 Enter the measurement limit:
Position cursor here,......then press SHIFT, a LIMIT key, then enter the limft value

FPress to am the measurament

|
fu'
E_EE: i
-;:chjd'

ooool

N | icooall
%JIZD“DL

v =) il o

I[__]['I_L!_[_PH

L] |

10 A trace view of AF power versus time can be displayed:
Select the View list of choices

T — A L
P e \rﬁﬁbdﬁmﬁwnﬂmﬂm‘
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Performing Digital Demodulation

rev.01JUNS3

Performing Digital Demodulation
r

| Lol The
OIGITAL DEMOD seraan

1:;%_‘7

ri

Dafina Tha LIUT Burst Typa
TaCD - TaCT

Arrs Ard Trigror

Wakdms The Messreman! Aasits
"o Ermr* cispiayed i Synciisies

o &
e

|

3

Digital Damodulation
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Digital Demodutation

|
The HP 8822G must be set up before s Iiﬁhfﬂm
starting this measurement, see Setting i B, e _~
Up The HP 8822G. Steps 1 through 5. _ e —
Wimice| 8 e B | EAuas Eﬁ
%I%lllﬂr |I‘.'ll|=|
ﬁ“hu—

The DIGITAL DEMOD screen Is used to define your signal's midamble
or "burst" types.

A burst must be defined before it can be selected. The currently

assigned Burst Types are displayed In the Burst Num 0, Burst Num 1,
Burst Num 2, Burst Num 3 columns.

2 Define your signal’s Burst Type:

Select the Burst Type list of choices  Choicas: ——— Select your signal’s
| TSCO Burst Type
(154, 1 THI.'.'!I
Al | Epmes | lemswe | RemiSeed ez
"* h"“ h et Tres TSC3
i i= | w i r\-l-rﬂl / m
B by | i-ur.n _.m.||.._|; | TECE
- ll-l",?l:'l m
LUser Def
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Dightal Demodulation

3 Select the Burst Number the HP BS22G will use in the measurement:
— Salact the Burst Num list of choices

Select a Source from the list

Ext Demod —Rear panel SYSTEM BUS connector
|RF Rise —Rising adge of the amplitude anvelope

[Ext Maas —Front panel TRIGGER IN connector
— _._--_._-_
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Digital Demodulation

Trigger signals on the SYSTEM BUS or 5 Connect the trigger signal to the
the TRIGGER IN front-panel connector HP8822G.

must occur near bit 0 of the
transmitted burst, or be delayed to
occur near bit 0 using the Trigger
Delay field.

If RF Rise is chosen as the Source, the
trigger is automatically generated
when the rising edge of the amplitude
envelope is detected.

i
e

- A
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If ¥You Have Problems

If You Have Problems with a Measurement

This section tells you what to do if either of the following screen
display events occurs.

= Message Line Messages
m Sync Status Messages

See the Messages chapter in volume 2 for more information about
Messages.
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If You Have Problems

s A Message Line displayed at the top of the screen?

Message Line Is....
g e
J Trigger too lads, ~—— a0 Triggar Timing b,
Trigger ioo warly, -

m— San Trigger Timing b.

[ ncrease tngger delay
|

Wiz H:H.:F‘ [ 15

Moazsuramand Armmed, -!-ﬂ_—ﬂuTw'Tml.

|

Triv eal

Pidamibe

LT ||-'"1II|II||TI-'III.IINI

LR
| THT

o

iR
-4

B bl | e Dol | Saas W | Beid i

i froicaws

E

N

000000 |
4

N
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H You Have Problems

Possible solutions to Message Line errors.

]
[ Check if the trigger is baing received. v e
O the MEASUREMENT SYND screan chack f 1he comsct burst typs has bean | o “'“\.I“'"' [T S A
h btadil w“m ﬂ:--\..l.: =.1:'| 2E. l.TJ.lq.p.- :Lum: *
| '.II :._n Jl‘;l..‘
Dg_ m#“wﬂmm-mwm | I_u::‘m me'._- =lm|.-| -L!,lnum ..
The Frst Bt Geid on the DATA BITS screen dsplays T time difference - L‘.'-_.....I"'- - oy
batwaan whan & triggor i boing moskwed and whan tho firs b2 of 8 burs L
actuned. The time diflemsrcs 8 anhy vald i FMEmCount i 0. b e i | R o amahire. |
MH" — !
Trigger Range
For Pulsed RF
[ w
I i i N
WP I
Fue g o
Fagines (On O Feaa
| ot
] Y
s e o E 1Y am |
| Digh Bemod pLiss | ptidey |
- . i
i .
g mnga o 2R ATRE |
| Ot AP S P . i
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If You Have Problems

Is an error message displayed in the SyncStatus field?
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o iy wihech of T SyncStatus
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Possible solutions 1o SyncStatus errors.
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Verifying Performance

The tests in this chapter verify the electrical performance of the

HP 8922 Test Set using the HP 8922 Performance Test Software
provided with this manunal. If the instrument passes this verification,
its operation and specifications are assured within the measurement
uncertainties provided in the performance test print out. Becanse of
the specialized nature of the HP £922 and the equipment required

to support it, it is recommended that calibration and repair be
performed only by specially equipped Hewlett- Packard service
canters.

A list of specifications is found at the end of this chapter.

Setting up the Tests

This chapter contains the following information:

Getting the Right Test Equipment

Required Test Equipment lists the test equipment needed for the
performance tests. This is the only eguipment supported by the HP
8922 Performance Test Software and is required to verify instrument
operation. Equipment substitutions or manual performance tests are
not recommended or supported by Hewlett-Packard.

Installing and Operating the Software

Understanding the Tests

rev.0EMAYBZ

Performance Test Software describes how to install and operate the
HF 8022 Performance Test software.

Test Descriptions contains a description of each test that 1s
performed by the Performance Test saftware. This description is
intended to help locate problems if the software fails to execute
properly or to help users nnderstand the test methodology that is
used in each performance test. The descriptions are not step-by-step
procedures for manual performance tests.
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Understanding Test Failures

Test Failures comtains a matrix that deseribes which hardware
modules would be the most likely to canse certain performance tests
to fail. This section is intended to be wsed in conjunction with the
8922 Assembly Level Repair Manual to isclate hardware problems.

Getting the Right Equipment

The following equipment is required to do all of the performance
tests. The test descriptions have an equipment list that specifies the
equipment used for each particular test.

Required Test Equipment

Equipmont HP Model Number
Measuring Receiver HP 89024
Semsor Module HP 117224
Andic Analyzer HFP 83038
Voltmeter HP 3456A
Signal Generator HF 86078
Multifunction Synthesizer HP 8004A Opt. 001, 002
Pulse Generator HP E116A
Snectrum Analyzer HF E566B
Technieal Computer with Rocky HP 9000 Series 200,300
Manneain BASTC and DS Diiak Drive
HP-IB printer HFP 2225A

Installing and Operating the Software

Performanee Test Software is supplied on a 3.5-inch, double-
sided floppy disk and is written to run with BASIC 5.0 and later.
Modifications to the program should be limited to changing the
defaunlt addresses and storing copies for back-up purposes.
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To Load the Program 1. Put the disk in the disk drive.
2. Type LOAD "PT_8922", then press

To Configure the HP-IB Addresses
1. With the program loaded, type EDIT DEFAULT _ADDRESS, then press

2. Modify each line to indicate the proper instrument address
(700-730).

It is now possible to re-store the program as “PT_8922" or store it
under a different name.

To Run the Program 1. Type RUN, then press (ENTER)
2. Follow the directions as they appear on the screen.

Motes on Running the Program.

The first screen which appears is the HP-ID status of each piece of
test equipment that is supported. lt is only necessary to have the
instruments responding that will be used in each particular test,
Make certain that each instrument you will be using is responding at
the proper address. Duplicate addresses may make an instrument
appear to be responding but this is not allowed. Press “T" (for
Ignore) to continue past this screen.

The second screen which will appear iz the main Performance Tests

selection menu. Three options are available on this screen:

m Select the performance test to run. Remember, the test
instruments and UUT must be responding over HP-IR.

# Turn the printer function ON or OFF. If the printer function is
turned on it must be responding over HF-1B or the program will
lock up.

m Exit from the program.

Press the key corresponding to the option that you would like to

perform.
The other screens that appear are connection instructions, error
messages and output results.
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Understanding the Tests

This section describes the theory of each performance test, lists the
equipment needed for the test, and provides some problem solving
information.

Test 01: Signal Generator Level

Equipment Required
BP BIR . ocvasvrnssarisesmmmnnsonssessnrois Measuring Receiver
BE LETEER: oo ivnnsnmsmiinnni sy eanvasmii s siin Senser Module
Theory of the Test

The UTUT is set to generare CW signals at various levels and
frequencies. The HP 89024 /HP 117224 is used as a power meter 1o
measure high ievel signal: and the HP 80024 tuned BF level function
is used to measure low level signals.

Things To Check in Case Of Problems

s The HF E902A /HP 117224 must be calibrated and zeroed for
accurate measurement results, The HP 117224 calibration factors
must be entered into the HP S0024A.

m Low level signals from the HP 8922 must be very stable to be
measured by the tuned RF level function of the HP ES02A. The
instrument timebases should be locked together. Also, if the HP
8922 source has unusually high residual FM it may canse the low
lavel measurements to fail becanse the HP BOO2A cannet lock onto
the signal.

n Mismatch uncertainty causes a high level of uncertainty in this
measurement.

Test 02: Signal Generator Spectral Purity
Equipment Required

Theory of the Test

The UUT is set to generate a CW signal at various levels and
frequencies. The HP 85868 is used to measure the signal level and
then the level of the harmonics or spurious signals.

Things To Check In Case Of Problems

# The Instraments should have their timebases locked together to

asgure that the frequency offsets for the spurious measurements are
ACCUTATE,
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Test 03: Signal Pulse Modulation

Equipment Required
TP RITMIRIR oo a6 A AT FPul=e Generator

Theory of the Test

HP BBZZA/B

The pulse generator drives the pulse input of the UUT and canses
it to generate pulsed RF signals. These signals are detected with
the internal UUT pulse demodulator and analyzed with the UUT":
oscilloscope. The UUT is set to generate two different on/off ratios:
30 dB and B0 1o 90 dB. Rise time and fall time for each of these is
measured,

HP 8922E/G

The reference signals for this test are generated using the loopback
feature of the 8922E/G. No external equipment is required.

Things To Check In Case Of Problems

m The oscilloscope is used to antomatically measure rise and fall
times. If the BF signal has high video feedthrough. it mayv cause
the oscilloscope to make a faulty reading by triggering on the video
feedthrough instead of the actual pulse.

Test 04: Signal Generator 0.3 GMSK Modulation

rev.DEMAYS2

Equipment Required
HF 8904A Option 001, 002 ............. Multifunction Synthesizer

Theory of the Test

HP 8822A/B

The HP B90MA is used to generate a 270,833 kHz dock and random
data. This drives the UUT RF generator to generate the 0.3 GMSK
modulated signals with random data. This signal is then analyzed by
the UUT to assure that the frequency and phase errors are correct.

HP B922E/G
The reference signals for this test are generated using the loophack
feature of the 8922E/G. No external eguipment is required.

Things To Check In Case Of Problems

s This test should only be performed if the UUT analyzer iz known
to be accurate. Run test #9 first if there is any question about the
accuracy of the UUT analyzer.

Verifying Performance 3-5

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



m Even when the accuracy of the UUT analyzer is known, its
specification is such that this test still has a high degree of
measurement uncertaiaty.

s It iz possible to verify an instrument that fails this test by using
a second HP 8922 1o analyze the signal or by using the HP
11836A 0.3 GMSK measurement software. This software (and its
associated hardware) has a lower measurement uncertainty but
it not corrently supported with the HP 8922 Performance Test
software.

Test 05: Audio Frequency Generator

Equipment Reguired
PP BRI o a o om i s om0 AR A B Voltmeter
HP 8003B ......ccccviniimnnnnnissansssssnssnssss- o Analyser
IR TR o e o s e e N 8 Measuring Receiver
Theory of the Test

The TUT is set to generate andio signals at various levels and
frequencies. The voltmeter measures AC and DT level accuracy,
the audic analyzer measures residual distortion, and the measuring

receiver measures frequency accuracy.
Things To Check In Case Of Problems

® The measuring receiver and the UTUT should have their timebases
locked to make accurate frequency messurements.

Test 06: Audio Frequency Analyzer
Equipment Required
HP 3904A Option 001,002 ............. Multifovction Synthesizer
RO oo L R R A AR Voltmeter
Theory of the Test

3-6 Verilying Performance

The HP 8804A is used to generate accurate test signals which are
analyzed by the UUT. The voltmeter iz used o reduoce measurement
uncertainty by accurately characterizing the test signal level to
predict the correct response of the UUT. The voltmeter is used in the
AC level, DC level, SINAD, and distortion measurements. Distortion
test signals are generated by summing two sinewaves in the HP
89044 one as the desired signal the other as & distortion produet.

Things To Check In Case Of Problems

m For frequency accuracy mersurements the HP 30044 timebase
should be locked to the UUT.
® The voltmeter reading is used as a reference to normalize the

reading from the TUT. The output “measured” result is the

rev.0BMAYSZ
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Test 07: Oscilloscope

Test 0B: RF Analyzer Level

rev.06MAYS2

actnal reading from the TUT normalized by the actual reading
from the voltmeter. If the voltmeter makes a faulty reading, it

will normalize the actual UUT response and canse it to appear
faulty also. If the front panel reading from the UUT is significantly
different than the printed “measured” response, the normalization
may be the canse.

Equipment Reguired
BP BHIBE ....crervammrrmsmmesnnrsirssmrnsrenessns Andio Analyzer
1 g T R R R L S e L Veltmeter

Theory of the Test

The audio analyzer is used to generate CW reference signals which
are characterized by the voltmeter and fed into the UUT. The
voltmeter reading is nsed to normalize the reading from the TUT
oscilloscope. The oscilloscope measurements are taken using the UUT
marker function which is set to the peak of the inpul sinewave.

Things To Check In Case Of Problems

m The voltmeter reading 12 psed as a reference to normalize the
reading from the UUT. The output *measured” result is the
actual reading from the UUT normalized by the actual reading
from the voltmeter. If the voltmeter makes a faunity reading, it
will normalize the actual UUT response and cause it to appear
fanlty also. If the front panel reading from the UUT is significantly
different than the printed “measured” response, the normalization
may be the canse. If the oscilloscope triggers incorrectly, the peak
search may not find the actnal peak response on the display.

Equipment Required
HE BEBTAIH oosusseenarnunmensunspssnrmrssrmuani Signal Generator
R e S L e S Measuring Receiver
R LTTERI o s v v e s s i o P Sensor Module
Theory of the Test

The signal generator is used to generate CW signals at varicus
frequencies and power levels. These are aceurately characterized by
the HP 8902A HT 11722A and used as 2 reference. The CW signals
are then used to test the UUT which is compared to the reference
reading taken by the HF 8902A /HF 11722A.
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Things To Check In Case Of Problems

» Mismatch uncertainties cause & high level of measurement
uncertainty in this measurement. If the HP 117224 or HP 8657
has a high SWR, the accuracy of the results may be reduced.

Test A: RF Analyzer Pulse Demodulation

Equipment Regulred
HP BESTE Optlon OD8 ........ccvcvvcvmissnsinnss Signal Generator
HE BLIAR oovsivimsnnimsninvanssmsnnseseiasassss i TN GEDETEIOT

Theory of the Test

The Pulse gensrator drives the signal generator to generats Puolsed
RF zignals at various frequencies. The UUT demodulates these
signals and the oscilloscope measures the rise and fall time of the
demodulated waveform, This test verifies the demodulator rise and
fall time specifications.

Things To Check In Case Of Problems

® The oscilloscope measorement functions are veed to messure the
10%% to 90% rise and fall time. If the demodulated waveform has
siguificant video feedthrough or the oscilloscope cannot trigger the
measurements properly, an incorrect measurement may result.

Theory of the Test

The signal generator i= used to stimnlate the UUT spectrum analyzer
at various frequencies. At each frequency, the spectrum analyzer s
tuned to measure its own image and spurious responses. The level of

the signal generator is set to various levels to determine the spectrum
analyzer's log-linearity.

Things To Check In Case O Problems
m The absolute accuracy of the signal generator causes a significant

measurement uncertainty in the log linearity measorements. A

more accurate measurement is to reduce the signal level using a
precizion attennator. This is an acceptable secondary manual test

if the UUT fails the automated test.
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Understanding Test Failures

This section is intended to be used in conjunction with the 8922
Assembly Level Repair Manual for assembly level repair and
troubleshooting. If a performance test fails and bardware is
suspected, the following table is a guideline to help identify the
hardware assemblies most likely to cause each failure. Before
replacing an assembly, the memory card diagnostics (supplied with
the Assembly Level Repair Manual) should also be run to help verify

which assembly is defective.
ASIEMBLIES TESTED (P=Primsry S=8scoadary)
Performancs Teas AR | A A4 | AS PAE | RS AT | ATE &Y | AvE | ALE | ATE | AT | ALE | ATE | AEE | A5 | A0S | A AT
Slg Oen Lawsl | | F - | L o 1 L - ] 5
II-_I.; Ben Specira]l Parliy 5 5 ] ] | L 3 L] L]
Sig Sen Fule Sod | L] j E | | 1 | ] 1
Sig Gen 8 SMSK | - ] g ¥ ] L} |- B L] i ]
AF Gansratar ] g
AF Agalvaar Flr E
Dpealloscops B F
RF Anslyzer Power ] P
RF Anaiyees QMEFE bdad ¥ | fa o &
RF aAnayser Pulse Damod s r|s ]
L T 1T | s |ls|® E
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HP 8822G Specifications

SEECIEICATIONE

Cesarnn T INOIEaTERT L RETISL perieTTBnGR Bhd apply & 8 310
minule sarmeup. These SESCIFICATIONS are valbed over B Dpsrating |/
Erverorumantsl Flngs wniees offwrwine Aot
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BivFrames Eror Rme Masasurements: Class B b, and
Class I b in both mey anvdl
sl foem

M5 Powsr Dutpart Level Confrad: 015 wel BF snahyTer auts
kst

Brosdees| Chenmsl Capsbility: BOCH-GOOH or

BCCH-CECH-BDC0HA.

Control Channals [SDCCH, FACCH, BACCH):
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BLCHACLCH-BDLCHY,
EDLCHE (ron-hoppad),
mhe ERCCHFACCH.
Call Cantrol Capabilites: BS onginamd saf [F5), M5
onginated cal [F5), ME camp on,
BS cal disconemct, WS call
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Tradfic Channels; TEHFS,
Timing: Az, mananl, uplnk -cewnink o)
RRESLFTEEEIL
Hepaing: Cyolic only, wo indapandant bMA
hisn with ofinet
Dugital Audic intertace |DAL: Mormal operatan and wsl of
mcoufht diwot and LD & Duk
{aoording o G50 Rec. 11.10
wocion Bl 1.4),
Spench Encoding Decoding: Ful ran speoch.
Echa Missda: Liser snlscanble delay, 08 6 see.
Massuramen! Coordinaben: Flarib conmal af burs! and
ARFGM,
SACCH MEAS Results; RAXLEV, RXDUAL, and Sming
achvance.

Encryplion: Fusure frmware misase will suppan
Elsctrical Mun Machine imierisce: Fusrs bmenss ralanss
sippan via HP4E.

R regmncy by are BB0 1o 018 i and 00 1o B0 B4
HMMHhHHH“ el 995

(T
*epaol caben appies to e kewor iBvel i 30 S5 puise mads,
Lavel Aoourary degrates (2 of whee mmine the BF IOl corecton
e ety AF Gereraics ard AF Anabroer
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RF Generator Specifications

Frequency
Rarge: 10 MHr & 1 GHz
Haspeborberan | 1He
Aoourecy; Fabsrenss acsmacy = 0.5 Hz.
Etmbsility: Bare ai Relsrvecs
Surppemantal
Fraquancy Chvarmanpe: o 1015 MHT with cncaBrmted sepos
aned meciudaten
Lwvreiing Spasd - S77 i over e G5
Bands” i hop made [reder i
L3 GUSK moduisbon specs).
Crurtpart
RF 'Ot Connecior
Levil Rarge: A% t0 127 dEm,
Level Aewalution: 6.1 d8
Lewal
GEM banda': #1.0 62", lovels 5127 dBim
£1.0 65, nypecally far kv
E-187 i whils
18 g1 GHe- 215 @8, wvels 3-107 diim

420 d8, iewels <107 0 <127 dBm.
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GEM banda": 21,0 d8, levels =107 dBm.
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&30 &8, vl -107 0 -
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0.3 GMSK Modulation
Afer one hmeskol, 577 ps_ from an isolated AF Generator
Hop Triggar in the G5 Faguency bands’,

Phmsse Error: £1"° rmi.
Peak Phawe Error: S4° posk,
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Minumum Resalution: 007 &8

Peak Transmitter Carrier Power Measurement
RF In/Cut only. Alter one timaslal 57T s from an solswed
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iunl.mmulirru"; %3 dB.
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wm
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imput OM pownr & averaged ovar the usahd part of the burst OFF
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Culitration: 8 VDC input produces cafbrated Inpul Level Setling Error’; 23 dB.
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En Maasurem
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RF it 0o «d5 dBm.

Az AF In: 35 19 « 20 dBem
inpul Freguency Sefting Emod®; 210 kHz
Insccursey dus 1o Mome [l ovenshool £ 9B )

Typizally, 2{0 03 ppm (27 HE) -
medavancs accuracy), ke FASHS,

accuracy),
2{0.0F pom (TF HI) « relerwnoe
mecuracy), lor RASH bursl

0.3 GMSK Data Recovery
Adwer ore limeslol, 577 pd, from an molsbed Reowhver Hop

Trigeer in the GEM frequancy bands’,
Rangse

RF In'On: 0 o +48 dBm,

Auzx AF IN: 3£ 1o + 20 dBm
Inpiut Fraquancy Setting Ermar’: 2900 Hz
Reguired Inpui

Accurscy £5° rms, SI0° paak,
Do dulation

Cyaie: 1 smasatl par frame
Chitpirs: Datn, Clock, and Dai Viskd

Duts Outpunt Clock:  Clockad at | Mz rate

[Dindey, dmin: &1 trame (463 ms).
g L TIL
FM Demodulstion Ouiput
Rangs
RF B/OUT: 0 0«5 dBm,
AUX RF IN: <36 1o +20 B,

Sermitivity: 20 pVHz = 5% (o opon o),
input Fraquency Setting Error’; 250 kHz, with 5100 kHz pk
daviation

inpat Lswel Bamting Errer™: 3 dBl

S peiersiita) Chusrme i Sticy
3 JdF Bardwactth; D o 70 iz
Curipnst irmpeciames; &N
DC Ofeei: =5 ml.
Pulse Demodulation Cutput
Rangs
RF n/Cut; 0 & +45 dBm.
Auz RF In: =36 1o + 20 dBm.
inpart Froquancy Betting Errer'; 50 kHr
Inpart Lavel Samng Error’: 43 88
Riss time (10 - 30%) S25us
Fall ime (B0 - 10%):  S25ps
Suppiermental Charee lefshiss
Ouripud! Impedance: 800 0. DE coupied,
Owrtpurt Lewad: & Vpk imio an open cioull.
Output RF Spectrum Measurement
Afwr ona Bmasiot, 577 s, rom an Solesd Raceer Hep
Trigoar in e GSM fequency bands'
Fanpe
RF in/Dut: 0 1o w5 dBm.
Aux RF M: =38 to + 20 dim.
Inpui Levsis for Optimum Dynamic Range
RF In/Ouit; +13, +23, +33, 43 dBm.
Auz BF B 23, <13, -3, <7 i,

Input Frequency Batting Error': +10 kHz
Ingart Lawni Satting Error’: 13 dB

Suppiemeantal Charsd tenstics
Log Linsarify: 0.4 a8
Amplivde Flainess: 1.0 of

Ampiinede Ressiution: 04 d8

Dymamie Range (48] This deserdbes the gpacinem anafye
mesaltion banceadth e Lsad whan measuring Dutpot AF
Specium  The dymame rangs of P messuremen! will be 2
combenghion of fur e esporss e the modulaton
SpectLeT of T COME RN

Bioie: W i) O FF Spectram due I Aammng medsiremel
S ST NS 1 Secvaeias Dy 10 08 jdue o Paae Mol
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Spectrum Analyzer Specifications AC Volage Measurement
Freguancy Runge: 10 MiHZ 1 | GHZ. Vohsge Range: 0wV,
mm mﬁﬁiuuﬁlﬂ
Eamdwidih m ] m
' ﬁﬁu W‘ Residual Noiss « THD (15 iz BW): 175 gV,
1 kHz Sopplireanite] Charsctenictics
-:'Iihl-h: 3 Mz 2 o Bandwdih; 2 Wz o 100 ke
€4 MHr 30 kMr Input impedance. T MO 145 pF ot AUDIO I,
Dimpliry Log, 10 diidiv. blinimum Ressluton: 4 dighe kr inputs 2 100 mV.
Dimploy Rmnge: &3 di. & digits for imputs < T00 M.
Liog Linmarity: +1.1 B
Retersnce Lavel Range DC Voltage Measurement
RF imiCut: =df i 18 gBm h-..n-.g 100 WV B 423 V.
Aux RF bn: =22 & 55 dBm. 2{1.0% of rading + DG Offaat)
Monharmonic Spurious S5 mY,
Respomen 450 dbc man. for inputs £-30 dBm. Wm
Rasidusl Assponess: <70 dBm (no input signal, 0 o Minimum Resolution: 1 mVy.
Imnage Rapeetion: =50 dB. Distortion Measurement
Supplamanta! Charsclaristics Fundamentsl Frequency: 1 kHz 25 M1
Level Accurscy: 22588 input Lovel Range: 30 mV 1030V,
Freguency Dwermampe:  To 1015 MHE Diaplay Rangs: 0.1% = 100%.
mem =118 o [0 dF afaniabon, m =|£{nj‘mm'
<50 iz gpans ). Fasidunl THO«Moms
Audio Source Specifications (15 kiz BW): the greater of 60 &8 ar 175 pV,
m Supplamentsl Charsclerisfics
Range: DG w25 kHT. Minimum Resolution: 0.01% Dakion
TRy 0.025% of satbng
Suppiemenial Charscierishics Audic Flters
binenum Resolution: 0.0 Mz lﬂl'ﬁll-m -':HH:ILI-'I:F
Ourtpunt Level %00
Rangs. GlmVimd v 16 kHz LPF 750 ps doamphassis
Maximurm Sugit 1 iz neimh.
Currenit: 20 mA paak.
Output Impadance: <10 Audio Delectors — = -
m’: Hm-m "
ﬂ; , Pshold  Pihold  Pee2
50 m Pici® hold Piomnax  Plomas hold,
FRasidual Distariion Oscilloscope Specifications
(THD=naise. amplnde . Fraquency Renge (3 88 2 HI I 50 kHz
>200 M) 0.9%, 20 Hzto 25 kHz in BO BHZ BW. g e mivision: W mVic 10Vin1, 2,5 10 steps.
- REAaisrabas implitode beoursey (20 Hz =
Minimum Resclution:  Lewed 0,017 ¥, 50 V. 10 iz #1.5% of remding = 0.1 division
Levw 50,1 V. 0.5 mV. TimaDivisian: 1ops® 100 msin 1, 2 6 10 swps
Levels T V. §mV, Extarnal Trigger Lawvel: TTL
Lovel= 1V S0mV. Suppksmarntsl Chars: tersdics
DC Coupind Offsst: <50 ml 3 dB Bandwidth: Typically »100 ki
Indemal DC Ofaet: 20,1 divigion for 250 pVidiv
Audio Analyzer Specifications BRRLITVTY
Frlq.llrmllﬂmﬂr! Maximum Voltage:
20 Haz o 400 KMz, Scopa In: SV,
.I-i.ll'ﬂft #{0.00% + 1 count + relerence dudes b 80 Vo,
OCUTRCY ).
Erarnal Input: fomi_ m BV
Supplemendal Chiraciorahies
Mirwmum Resclirtron: (< 10kHE 007 He
I« 100 kHz 01 Hz
= 100 Kz 1 M2
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Remote Programming

HP-iE: Hirwlen Packard s mplamersation of
IEEE Standard 488 2

Functions Implemented: SH1, AM1, TE, L4, SR, ALY, LED,
TEQ, PPO, DC1, DT, &4, 611 E2.

BS-333: Fwre A1 conmecior ued for caral
cata n and out
Baud Rtz 500 1200, M00, 4500, B600,

and 16200 salctabla
General Specifications

Size: 1TTH x £428W x §74D mm
{7 %1675 ¥ 21 in).

Wamight: a2 kg, 70 ba

Cparating Temparaturs: 0% o L8540

Siorege Tamparaiure: <807 B 750

Proveres; 105, 120, 220, 340 Ve, 48 &
did Hz, $17% of Ine volage
appromimaialy 450 Vi,

EMi: Conduried and mdamnd inerdfomencs

MiL §TD #6168 RECE, GBS
narewhand ard CED3 bmacdhand
mbave 700 kHz. Concushd
suscaptbidy mests MIL 4518 C501
and CE0Z. Radiated
maets |EC BO1-3 RS,
Suppiemental Charsctorstios
Leakmge: Ar RF Gonarator putpu! kel
<) ifim, fyninal laskape it <1 b
inducad in & mssnant dpois
sataana 1 inch sway from any sur
fece axcapt D ridr pane. Spurious
bsaknge evels ane Dpeally <5 gV
in & resona dipols anlenna 1 inch
mway from any suriam ecoepd e
rmar panel

Reference Specificalions

{The accuracy reseds for testing GSM edics requing the unit 1o
b oparabed with B High Stabelity Redererss (Opl 001) or an
exteral high stabiilty roferonoe |

Aouracy |afsr warm up): 4 Time since calibration ¥ Aging
Ralg) + Temperatune Efects -

Accuracy of calibrabon]
External Refersncs Inpul
Fregquency: 13, 10, 5, 2, or 1 kiHz 30 ppm.
Larval: 0 = +10 d8m.

Mamina! Impedanes: 5000
Supplemental Charmeiarfaiics

10 MHr OUT (rear pana! BNG)
Lavel; +& dlm novwrainal
Impedance: 290 nomina
13 MMz OUT (rear panai BNC)
Level: T
Impedanee: 500 neminal

Artisan Technology Group - Quality Instrumentation ...

Fixed Reference Mode

Aging: <2 ppmivaar

Temparsturs Stsbility:  +1 ppm [0° & <550

Wisrme-anp Teme: <30 seconds, 22 ppim ol Tl
fregquancy,

Tunable Reference Mode

Alyers offsaiSng the memal relemncs by & seacied amound

miatve 0 the High Sabidity Relerence (Opt, 001) o an

Examal Ralersnce.

Aegquueed Extamal Relsrence

Aceypracy; #0.5 pom.

Tuma Ranpe: 30 ppm.

Ralerencn Aecurssy (afer

calibration): =1 ppm « mccvracy of Extemal
Raemnacss or Hgh Suabdity
Ralemnaos [Opt 001),

Temparature Stability [after

ﬂwn‘uﬂ‘:}: 4 ppm. ior seecied ofises of up o

PR

High Stability Reference (Option D01)

Aging: <Sx10™ pomidey aher 24 hour
wamm-up.

=01 ppméysar ior continuous

aparmtian
Temperature Swbility: <2 Sx10® ppm=G [0 «55°C).

Wismn up time: Within 5210 ppm of Enad value
10 mir, wher bom o, &l 25°C.

Srpplements! Charscieristics

Opl 001 Rel Out fraar pana! BNG o be connactad 1o Raf in)

Freguenoy: 10 Mtk

Lavwad: +7.5 dfm powdnaily.

Transil Proteclion (Oplion 002)

Cpion D02 acds secossanies which prowet the HP 85226 during
handing and tanapon. This option adch & nigpsd front paral
omar, ariansdad mar ieet and mn scoasasey pouch. The
BRAR-oN frond cover protects the CHT and fronl panel flom
npac! damags. The ertended mar feel slow the wnil D

etard vortically with cables aSwched 1o $e mar pansl

Protocol Logging (Option 003)

With Opbon D02, e HP B9220 copes profocel messagos sent
ared rpcEboed! whilk mainning 2 smulaied mobile © baso
stben Ek and sends them o the PT-300500 via. e data
ouipyl port.  Dince receivod, promecsl messages are lsaged by
the PT-300/500 for vorificaden and hurthar anakmis

Veritying Performance  3-15
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Ordering Information
HP 8322G GSM MS Test Set

Option D07 High Stabikty Relerence.
Option 802 Transh Promaon (Prvices ont pansl cover, and
srendad fear ot

Opton D03 Prowond Logorg [ades dats sutms pom and
frmwars for e with HP IDACOM PT-300 or PT-500 Protocsl

Aty hers.

OpGon 0 Provde: & aal of teo sets of Operasen banuals
{BBEZ2-B001 1) and Service banusls [08522-S0006)

Opthon ] Rack Mouni Fange ki (B0E2-4073)

Optean 015 Adcy Sanvss Uanu (08502 S000E),

Associated Equipment

HIF a0l Bervies K incudes armnde: boards and cabias,

dagrasts soeams and atanmbly s reear manual
(ORI22-0000E).

HP B5TDOA, 32 Kines stabc FAM memory card,
HP BST02A 128 Ebyies sinbe FRAM mamery e,
HP 5T044 256 Kbyues mate FAM mbmeny anrd,
HP AETDSA 512 Khyuas sete FLAL mamesy e
HP B5TTHA 120 Kbytes OTF ROM maemary card
HP 05TDEA, 258 Kbytes OTF RO memory card,

GEETI-H108] High Suabdity Rederence [Option 001)
el kKL

CESZZE10TD Traret Prosaction [Opson 007) metrofit it
B922510TY Protcel Logging (Dption 003] retroli kit
B211-2882 Transh Case.

SN0 Oparating Case (B TE" haight 1o accommodate
weaghi).

External Monlior: Tha HF 220 axemal CAT oupe mauines
a mulisync morisr aapabie of locking © a horbons! scanning
imqueney of 16.2 kHz.

HP Systems Engineering Assistance

Extra psskmncs bom Hewios Paskard in tha torm 5EET nsml
lation, producEvity assisanos, progrRmMmeT o Used Taining, oF
enlution consulting are avaliahls on & cormultng baus  Call
ettt P ackaey for B quisE
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Index

1

15kHz low pass filter
AF Analyzer, 4-38

<2Hz high pass filter
AF Analyser, 4-38

300Hz high pass filter
AF Analyzer 4-38

300Hz low pass filter
AF Analvier 4-38

3kHz low pass filter
AF Analyzer, 4-38

50Hz high pass filter
AF Analyvzer, 438

7
T50 p= de-emphasts filtar, 4-37

99kHz low pass filter
AF Analyzer, 4-38

[

absolate radio frequency channe] number, 4=10,
411, %16
absouts radis frequency channe] number, 4-74
access burst, 445
ae eonpling
AF generatar, 4-107
AC Level
AF analyzer, 4-35
Activated
Cell Configuration, 4-0
acstivated state of HP 80220
settling time, 7-167
address
external disk, 4-29
Address
Hop Control (RF Analyser), 4-65
Hop Control (RF Generatior), 4-68

adjacent c2ll, 416
adiacent timeslot pulse mode, 44
Adj Cell
Cell Contral, 416
Adj TS
Bit Error Test, 4-4
Adjuat Mode
Digital Demod, 444
AF analyser input, 4-35
AF analyper subsystem, 7-8
AF AnlIn
AF Analyzer, 4-15
AF Cot Gate
AF Analyzer, 4-36
AF Freq
AF Anpalyzer, 4-36
AF Frequency measarement
selection, 4-36
AF genesator; 4-107
AF generator subsystem, 7-11
AGC
RF analyzer, 4108
AGC Mode
RF Analyzer, 4-108
AlIFS, 48
AM input
connectar, 6-12
AM Mod
AF Analyzer, 435
Ampll—12
DSP Analyzer (Ampl Main View), 447
amplitude
pegative peak 4-48
positive peak, 448
RY generator, 45, 410, 4-16
Amplitude
AF Generator, 4-107
Bit Error Test, 4-5, 4-10, 416
CW Meas, 441
DSP Analyzer (Ampl Fall View), 454
DSP Analvzer (Ampl Main View), 447
DSP Analyeer (Ampl Mid View), 452
DSP Analvzer (Ampl Rise View), 4-50
DSP Analyzer (PhaseMain View), 4-52
Fast TX Carrier Power, 4-62
Output RF Spectrum (Main View], 4-82
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Output RF (Trace View), &85
Pulse On/Off Ratic (Fall View), 4104
Pulse On/Of Ratio [Main View), 4-98
Fulse On/Of Ratic (Rise View), 4101
RF Analyzer, 4-108
RF Generator, 4-111
Spectrum Analyser (RF Gen Controls), 4115
amplitude measurement, 2-33, 2-35, 2-3%
analog meter, 5-5
analyzing GSM signal, 2-17
AngAck, 10-8
ANSI Terminal, Configuring, 10-6
ARFCN, £11
Cell Configuration, 410
Cell Control, 4-16
Measurement Sync, 474
arming, 445
digital demodulation, 463
aming measurements
settling time, 7-159
Atten Held
Bit Error Test, 4-5
RF Generator, 4111
audio frequency commands
measure subsysiem, T-51
sudio frequency generator, 4-107
Audic In
AF Analyrer, 4-35
Audie In Lo
AF Analvier, 36
sudio input
floating, 436
grounded, 4-38
Andie Ouat
AF Analyzer 435
sudio speech configurations
sattling time, 7-158
Auto
Bit Error Test, 4-5
auto all
range hold, 432
sutomatic gain contrel
RF analyzer, 4-108
automatie level contral
speaker, &40
AutsMorm
Oscilloscope (Trigger Cantrols), 4-88
Aux BCCH
Cell Configaration, 411
Aox RF In
Configure, 428
Aux RF Qut
Configure, 470
average transmitted power, 4-51, 4-53, 4-556
AVETAZINE

Index-2

meRsurements, 32

Avg TX Pwr
DSP Analvzer (Ampl Mid View), 4-535 4-55
D5F Analyzer (Ampl Rise View), 451

BA
Cell Configuration, 4-11
backing up
memory card files, 10-23
bad sync message, 5-3
Bad Syncs
Cell Control, 4-17
base station allocation, 411
base station identity code, 415
battery
discarding, 10-24
in SRAM memory cards, 10-23
replacing on memory cards, 10-24
warning, 10-24
battery holder, 10-24
baud rate, 433
EMMI, &3
BCC
Cell Configuration, 4-12
BE Count
Bit Error Test, 4-3
Bespes
Cenfigure, 4-29
becper loud, 4-29
beeper off, 4-29
beeper giiet, 4-20
BE Ratic
Bit Errar Test, 4-5
bat srror test
programrning example, T-132
settling time, T-158
bit error test commands
measure subsvstam, T-54
bit error test subsvetem, 7-12
Bits Tested
Bit Errar Test, 4-5
Bits to Test
Bit Error Test, 4-6
brightness
screen. See intensity, Configurs
Burst Length
Measurement Sync, £74
Burst Namber
Measurement Svac, £75
Burst Sel
Dhgital Demod, 4-44
Measurement Syne, 4-Th
burst ssleetion
measurement synchronization, 4T85
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burst type
FCH, 445
frequency channel, 4-45
RACH, 4-45
SCH, 445
training sequence codes, 4-45
TSC (digital demodulation), 4-45
user defined, 4-45
Burst Type
Dagital Demod, 4-45
Meoasurement Syne, 4-76, 476
Burst Used
Measurement Sync, 4-76

=

CA

Cell Configuration, 4-12
Calibrate

Outpat RF Spectrum (Main View), 4-93

Pulse On/Of Ratio (Main View), 408
eall conmt

reset, 4-23
eall connts

frame errors, 4-18

pages, 421

RACHSs, 4-22
Caller

Cell Contral, 4-17
calls

originating and receiving, 2-11
Call Statos

Cell Control, 4-17
camp om, 2-3

programming examphe, 7-114
CATTIET POWET

measuring, 2-35, 2-39
CArTier power measurement, 2-53

Spectrum Azalyzer (Mam Controls), 4116
Center Freq (Marker To)
Spectrum Analyzer (Marker Controls), 4120
center frequency
gpecirum analvzer, 4-116, 4120
Clear Log
Logging, +72
Clear w End
Hop Countrel (RF Generator), 4-69
Clear To End
Hop Contrel (RF Analyaer), 4-65
clock input
connector, 63
clock input sedection, 4-11

clock output
connector, 63
clossd=laop AGC
BF analvzer, +108
Code files, 10-2
Code Files, 10-38
enlour code, 413
eommand line, 10-14
EOTTNATES
for the Output Hending field, 10-32
eommunication failure message, 8.1
completed bits teated
Bit Error Test, 4-5
eondensing command statements, T-3
CONFIGURE, 10-4
CONFIGURE Scresn
Aux RF Out, 4-29
coafigure subsystem, 7-26
Coonect
Cell Conirol, 4-18
connectons
10 MHz cuiput, 6-12
13 MB:z cutput, 6-12
AM IN, 6-12
AM input, 6-12
AM,/Speech input, £-5
audio mput (high), 6-5
audio mput (low), G-
audio gutput, 6-T
AUX IF IN, 6-13
awciliary RF inpus, 6-1
awdiliary RF cutput, 62
clock, 63
clock output, 6-2
data mputfoutput, 6-6
data outpuot, G-4
EMMI bus, &-13
FM output, 64
HP-IB, 6-15
LO IN, 6-16
LO QUT, 6-16
maoniter, 67
MONITOR OUT, 6-16.1
opt 001 reference output, 6=16.1
oecillescope input, 6-9
FCN Interface, 6-16.2
protocol interface, 6-16.2
pulse modulation, 6-8
palse cutput, 6-7
reference input, 6-16.2
reference cutput, 6-16.1
RT foput/output, 6-8
setial port, 6-16.3
speech, 6-7
system bus, 6-16.3
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trigger input, 6-9 AF Analyzer, 435

valid data, 8-10 de level measurement
vides cutput, 6-16.3 selection, 4-36
Coatrel DCSIE00
Fast TX Carrier Fower, 463 input attenuation, 4-113
RF Amalyzer, 4109 De-Emp Gain
Comntzel Ch AF Analyzsr, 437
Cell Config, 4-12 De-Emplasis
control channel, 4-12 AT Analyzer, 437
Control mode, 430 de-ermphasis filter
Controls setting gain, 4-37
Oacillogcops &35 Dielete
Spectrum Anslyrsr [Awdlisry Controls), Hop Control (RF Analyrer), 4-68
12 Hep Contral (RF Generater), 4-69
Spectrum Analyzer (Main Controls), 4-115 demedulation, 2.59
Spectrum Analyser (Marker Contrals), 4120 digital 2-32, 2.34
Spectrum Analyzer (RF Gen Controls), 4-118 detector
Cont /Single average peak hold, 437
Oseilloszope (Trigger Controls), 4-88 maxirmum peak, 437
COPY_PL progeam, 10-21 maxirmum peak hold, 4-37
COPY_PL program negative peak, 437
bow to ron. 1023 nezative psak hold, 437
eountry code, 414 £15 peak average, 4=37
Coupling positive peak 4-37
AF Generator, 4-107 positive peak hold, £-37
Creating A Library, 10-46 rms, 4-37
Creating & Procedore, 10-46 Dietector
CRT AF Analyser, £37
for showing test results, 10-32 detectar selaction, 4-37
CW commands devies programmer, 10-23
messure subsystem, T-61 digital demadulation, 2-32, 2-34, 2-50, 444
CW Freq 445
CW Meas, 4-42 arming, 4-45 4-63
CWFreqEn burst selection, 4-44
CW Meas, 4-42 burss type, 445
CW Power trigger source, 4-4F
CW Meas, 4-42 digital demodulstion subsystam, 7-33
CW subsystem, 7-12 digital signal processing 4-47
eveliesredundancy-sheck, 46 discontinuous transmission, 415
disk address 4.29
D display subsystem T-34
dats bits, 456 Distn
data bits measurement, 2-33, 2-47 AF Analyzer, 437
Data Collection, 10-37 distortion messarement
record size, LO-37 salection, 437
data inputl selection, 411 Do Open Cal
Data Length, 10-6 RF Anniyzer, 4-109
Configure, 4-2% Download A Program 10-0
Dat= downland code files, 10-23
Coofigure, 429 DRX
DC AM Cell Cantral, 418
RF Generator, 4111, 4-112 DSP Analyzer
de Eﬂll.]?llﬂ] .hmpi Hﬂﬂ. 447
AF generator, £107 DEP analyzer commands
DO Level mensure subaystern, T-62

Index-4

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



DSP analyrer measurement
programming example, 7-151
DSF analyser subsystem, 7-37
DTX
Cell Control, 4-19

E
echo, 4-30
Echo Delay
Call Centrel, 4-18
electrical man machine interface, 8-1
electrical man-machine interface subsvstem,
T30
EMMI, 8-1
baud rate, B3, §-4
datas, &=4
reset, B-3
STALOS ewent, B2
timeont mobile station respoase, 5-6
timecnt mobile station XON, 87
ending a call
programming example, 7-128
settling time, 7-157
equipment sapplied, 1-1
ERROR 85, 10-21
AFPOT MAMEEE
what to dao, 2-63
Execuca
Cell Contrel, 4-19
extarnal disk specification
Configure, 4-29
external load resisiance, 4-34
Ext Load K
AF Analveer, 438

Fal] Pos
Pulse On/Of Ratio (Fall View), 4-104
Pulse On/Off Ratio (Main View), 4-988
fast cransmittsr carrier power measurement,
2-33, 2-39
fast TX carrier power
measure sohayscem, T-71
trigger source, 4-64
File Deseriptiona, 10-38
Filter 1
AF Analyzer, 4-38
Filter 2
AF Analyrer, 438
Firmware
Configure, 4-28
firmware revision date, 4-29
First bit
Measursment Sync, 476
First Bit

DSP Analyzer {Data Biis), 4-58
Flatness
D5F Analyser (Ampl Main View), 4-48
Fhash Log
Logging, 472
FM Demod
AF Analyser, 4-35
FM error message, 8-3
FM Errema
DSE Analyzer {Data Bits), 4-56
Measurement Svac, 476
form feed
for test results printout, 10-37
frame srasure, -6
frams srroes
call counts, 4-18
Frame Frrors
Cell Control, 4-18
Freq
Spectram Analyzer (Awdliary Controls),
=122
Spectrum Analyzer (Main Controls), 4116
Spectram Analyrer (Marker Controls), 4-120
Freq Offa
Output RF Spectrum (Main View), 493, 4-96
frequency
CW, 442
Spectrum Analyzer (RF Gen Controls), 4118
Frequency
AF Generator, 4-107
CW Meas, 4-45
Hop Control (RF Analyzer), 467
Hop Control (EF Generatar), 470

RF Analyzer, 4108
RF Generator, 4-112

Spectrum Analvzer (RF Gen Conirols), 4-118

continuous wave, 4-42
Frequency Error
DEFP Analyaer (PhaseMain View), 4-58
frequency error measurement, 2-33, 2-43
frequency generator test, 3-6
frequency, non-hopped
CW Meas, 4-43
frequency offset
cutput RE spectram, 493, 4-96
spectrum analyzer, 4116
frequency span
spectrum apnalvzer, 4=117
fuse, 1-4
FW Revision
Configurs, 4-20
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signal generator, 3-5
GSM 11.10 Aspect 111, &
GEMB00
input attenuation, 4-123
GSM signal
analysis, 3-17
GSM signal requirsments, 2-28

H
tugh Limit
setting, 5-3
turn off, 53
high pass filter
AF Analyser, 4-38
high- pass filter
AF Analyzer 4-38
high stabifity time base
option 001, 4-30
bold all
range haold, 4-32
bop
large, 4+-87
normal, 4-87
sequence, 466 4-T0
bop address, 4-85, 4-68
adding, 488
inserting, 470
roset, 4-86
resetting, 4-70
bop control subsystem, T-42
bop frequency
deleting, 4-66, 4-50
Hop Meas Freg
RF Analyzer, 4108
Hop Muode
Hop Control (RF Analyzer), 4-86
Hop Control (RF Generator), 4-60
RF Analyrer, 4-109
RF Generator, 4-1132
Hop Ofiset
CW Meas, 4-43

Index-6
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RF Analyzer, 4-109

Spectrum Analyser (Main Controls), 4-116

hop source, 467, 4-T1
hop table, 465, 4-58
clearing, 463, 4-69
Y Ror ol (1
Analyzar),
Eﬂ]’-ﬂmhﬂ(ﬂl"ﬂuu:hi} 4-68
RF Analyzer, 4-110
RF Generator, 4-117

m". ?'i

question mark, 7-2

quotation mark, 7-2

semicalon, 7-3

separator, T-3

square brackets 7.2

string entries, 7-2

units of measure, 7-3

variable choices, 7.3

vertical har, 7-2
HP-IB command svotax, 10-3
HP-IB conmector, 6-17, 6-30

pin number overview, 6-17, 6-30
HP-1B Mode, Contrcl, 10-3
HP-IB Mode, Talkd:Listen, 10-3
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HP-1B port, 10-4

HP-IB printer, 10-32

HP-IB program sxamples, 7-113
HP-1B programming, 7-1

IBASIC computes
initializing memory cards, 10-21
to configure external instruments, 10-37
IBASIC computer
may be programeed, 10-29
IBASIC Echo, 10-6, 10-8
Configure, 430
IBASIC programming-language code, 10-26
IBASIC programs
file structures, LO-I0
HF 11807TA, 10-33
user written, 10-239
IEEE 4882 commop commands, 7-46
IF imput
sumxliary connectar, §-13
IMEI request
settling time, 7-159
initializing memory cards, 10-21
input amplituds
CW Meas, 4-41
Input Atten
Eputru.; Analyter (Auxiliary Controls),
i1
input attenuation
DCS1800 radis, 4123
GSM%00 radie, 4123
imput attspmaator
spactram analyzer, 4-123
Input Gain
AF Analyrer 438
Insert
Hop Contral (RF Analyrer), 466
Hop Control (RF Ganerator), 470
installation
overview, 1-2
installing software, 3-3
Inst Echo, 10-8, 10-2
Configure, 4-30
imskrument setup
recall, 5-8
save, 5-8
Intensity
Configure, 4-30
interfacing techniques, 10-20
internal contral bus, 10-3

keys, &1
nssign, 5-2
average, &2
cancel, 5-2
cell configuration sereen, 52
cell control screen, B2
end call, 5-3
(1, 5-10
G2, 6-10
Ga, 5-10
global (G1, G2, G3), 52
high limit, 5-3
hold, 5-3
HP-18 address, 5-2
incremment, 5-3
L1, &8
L3, 59
local (L1, L2), 52
eASUTenEnt arming, S-4
measurement syochroniztion screen, 5
MSSEAEE SIIeED, -3
m#ter, 5-5
mobile station information screen, 5-5
ne, 55
oofoff, 5-5
originate call, 5-5
Pravious, -3
print, 56
recall, 5-8
recaive call, 56
reference set, 5T
release, 57
RF apalvzer screen, 5-8
RF generator screen, 5-8
ave, =8
tests screen, 58
use memory, -8
ves, 3-8

L

LAC

Cell Config, 413
LAL

Cell Config, 414

level

oscilloscope, 486
Level (duv)
Oscilloscope (Trigger Controls), 4-88
level late message, §-3
level short message, 9-3
leval test
RF Analveer, 3=7
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Signal Generator, 34

Library files, 10-2

Library Files, 10-38

Limit
Cell Control, 4-1%

line voltage, 1-4

Loading A Program, 10-9

loeal hﬂr 9

location area code, 413

location ares identifcation, 4-14

logging subsystem, T-4%

Log/Pause
Logging, 473

LO imput
connector, G-14

Loopback
Bit Errar Test, 45
Cell Contral, 4-18

loopback functions
settling time, 7-158

Loop Delay Spesch Frames
Bit Error Test, &7

LO output
copnector, 6-16

low level message, &3

low lizmit
setting, o4
turn off, 5-4

Lvl
Oscilleseope (Main Controls), 4-85
Oscilleseope (Marker Contrals), £80
Oscilloscope (Trigger Controls), 4589
Catput RF Spectrom (Trace View), 486
Pulse On,/Of Ratio (Fall View), 4105
Pulse On/Off Ratio (Rise View), 4101
Spectrum Analveer [Auxilisry Controls),

4173

Spectrum Analyzer (Main Controls), 4-118
Spectrum Analyzer (Marker Cantrols), 4120
Spectrum Analyzer (RF Gen Controls), 4118

MAl

Ceall Configuration, 4-13

Ceall Control, 4-18
MAZ

Cell Configuration, 4-13
MAIO1

Cell Configuration, 4-14
MAIO2

Cell Configuration, 4-14
man machine interiace, &1
Manual

Bit Error Test, 47
Marker

ndex-8

DSFP Analyzer (Ampl Fall View), 454
DSP Analyvzer (Ampl Mid View), 452
DSP Asalyzer (Ampl Rise View), 450
Marker Pos
DSP Analvzer (Ampl Fall View), 4-54
DSF Analyzer (Ampl Mid View), 452
DSF Analyrer (Ampl Rise View), &50
DSF Analvzer (Phase Err View), 4-60
Output RF Spectrum (Trace View), 486
MarkerPos
FPulse On /Off Ratic (Fall View), 4-105
Pulse On/Off Ratie (Rite View), 4-102
macker position, 452, 4-54
DSP Analveer, 4-60
pulse onfoff ratin, 4-102. 4106
Marker To Peak+
Dseilloseope {Marker Controls), 4=80
Marker To Peak—
Oscilloscope (Marker Controls), 4-80
Marker To, Ref Level
Spectrum Analvzer (Marker Controls), 4121
Mask
DSP Analyzer (Ampl Rise View), 451, 4-53,
4-56
MCC
Cell Config, 414
Meas Cntl
Bit Error Test, 4-8
Meas Mode
Ouatput BF Spectrum (Trace View), 4-86
Meas Num
Bit Error Test, 4-7
Meas Feset
AF Analvzer 4-39
Configure, 4-30
Oscilloseope (Main Contrals), 487
Oscilloscope (Marker Controls), 4-81
Oseilloscope (Trigger Contrals), 4-88
Epemn]; Analyzer (Anxiliary Contrals),
4
Spectrum Analyrer (Main Controls), &116
Spectrum Analvrsr [Marker Controls), 4-121
Spectrum Analyzer (RF Gen Controls), 4119
Measurement
Bit Error Test, 4-7
measurement averaring 53
measurement control, 4-8
messurement setup, 2-27
Messurement Summary
DSP Analvzer (Ampl Main View), 4-48
measurement summary message 93
messurement svnchronization, £74
measurément synchronization subsystem, T-B5
measure subsyvstem, T-50
memary cards
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batteries, 10-24
COFY.PL program, 10-23 N
imitializing, 10-21 NCC
inserting and removing, 10-18 Cell Configuration, 4-15
SRAM and OPT part numbers, 10-20 Nt
write-protect awiteh 10-22 Hop Contral (RF Analyzer), 466
mesaages 0.1 Hop Control (RF Generator), 4-70
bad syne, -3 Next Peak (Marker To)
Communieation Failurss, 8-1 Spectrum Analyzer (Marker Controls), 4121
FM error, 9-3 no arror message, $-3
level late, 3-3 Naorm
level shart, 8-3 Cell Control, 421
lewr level, 9-3 oormal burst, 443
mensureTment sommary, B2 Notch Gain
no exrar, 0-3 AF Analyver, 4-339
protocol errors, f-4
RF overload, 8-3 o
short burst, 8-3 Off, 4-8
gync staius, 9-3 Offsat
Midamhila Configure, 4-30
Messurement Sync; 477 OneTims Programmable
Midamble Start Bit Position OTP memory cards, 10-20
Measurement Sync, 477 On UUT Failure
MM eontinue or stop, 10-30
Cell Centrol, 420 Open/Auto DAC Value
MNC RF Analveer, 4-110
Cell Config, 414 open-loop AGC
mobile allocation index offset 1, 4-14 RF analyzer, 4-108
mobile allocation index offset 2, 414 open loop AGC calibration
mobile allocation number, 4-19 RF analyzer, 4109
mobile allocation number 1, 4-13 operating environment, 1-6
mobile allocation number 2, 4-13 Opt 001 Ref Out, 4-30
mobile country code, 414 options, 1-6
mobile petwork code, 4-14 originating a call
mobile station camp oo programming example, 7-118, 7-121
programming example, 7-114 settling time, 7-157
mobile station commands originating calls, 2-11
measure subsystem, 7-58 osxilloscope, 4-86
mobile station information, 4-82 arming, 485
mobile station origninated call measurement point, $39
programming sxample, T-121 triggering, 4568
mobile station timing error, 422 trigger level, 4-80
mobility management, 4-20 oscilloscope commands
Mode measure subsystern, T-T4
Cell Contral, 420 oscilloscope suhsystemn, 7-87
Configure, 4=30 oscilloscope teat, 3-7
Output RF Spectrum (Main View), 4-93 Cutput Destination
Mode field, 10-4 CRT or Printer, 10-32
modulation Output Heading comments, 10-52
opatput RF spectrom power, 4-83, 4-86 Orutput Results
monitar ontput All or Failnres, 10-31
eonnector, 6-16.1 Datput BF Specirum
MS information sybsystem, 7-81 Output RF Spectrum (Main View), 433
M5 TX power level output RF spectrum commands
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measure subeystam, 7-72
putput RF epectrum measurement, 2-34, 2-55
output RF spectrum subsystem, 7-81
OutRFSpec

Cutput BF Spectrum (Trace View), 407

P

eall eounts, £-21
Pages

Cell Contral, 421
Paging

Cell Contral, 4-21
parameters

enter into Test Executive, 10-36
Parity, 10-6

Configare, 4-21
Pas= Filter

Logging, 4-73
PCHN interface

connestor, 8-16.2
peak detector

with de-emphasis, 4-30
Peak (Marker Ta)

Spectrum Analyzer (Marker Controls}, 4-121
Peak Phase Error

DEP Analyzer (PhassMain View), 4-50
peak transmitted power, 4-48
peak transrnjtier carrier power measurement,

233, 2-35

performance tests, 3-1
performancs test software, 3-2
performance verification, 2-1
phase error, 4-80
phase error measurement, 2-33, 143
Pk Det To

AF Analyser, 430
Pk TX Pwr

DEP Analvser (Ampl Main View), 448
Pls Demad

AF Analyzer, 435
Polarity

DSF Amnalyzer (Data Bits), 4-57
POnCHTFall

Pulse On/Of Ratio (Fall View), 4-106
POnOfRise

Pulse On/OfT Ratio (Rise View), 4-102
Position

Decilloscope (Marker Contrels), 4-81

Specirum Anpalyper [Marker Controls), 4-121
Pos/Neg

Decillogcope (Trigger Controls), 4-88
power

continuous wave, 4-42
power cord, 1-4
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power measurement, 2-35, 2-39
power meter

geroing, 4-43, 4-49, 4-64
power supply

configure to HP-IB, 10-37
ppm, 4-7
PRES, 4-21
PRES Pattrn, 4-21
pressi (YRET)

seitling time, 7-158
Pre-Trig

Oecilloscope (Trigger Cantrols), 4-80
Print

Configure, 4-31
print address

selecting, 4-31
Print Adre, 10-4

Configurs, 4-31

printes
configure to HP-1B, 10-37
for showing test results, 10.32
optiops, 10-37
RS5-232 or HP-IB, 10-32
printouts
for the test results, 10-31
Print Title
Configure, 4-31
Prnt To, 10-4
Configure, 4-31
Procedure files, 10-2
Procedure Files, 10-28
Program Development Tools disk, 10-14
Program Example, 10-38
program examples, 7-113
PROGram Interface Commands, 10-14
Program Listing Explanation, 10-43

programming
HF-IB, 7-1

programuning example
bit error best, T-132
DEP analyzer measurement, 7-151
ending = call, 7-128
HF 8922G ongnated call, 7-112
mobile station camp on, 7-114
mobile station originated call, 7-121
pulse onfofi, 7-148

programming techniques, 10-28

programs
IBASIC file structures, 10-20
user written or HP 112074, 10-29
program status
run mdicators, 10-29
Program Structure, 10-38
protocol error messages, 8-4



protocol imterface, 6-16.2
Pseudo-Random Bit Sequence, 421
pulse
adjacent timeslot, 44
Pulse
RF Generator, 4113
pulss demodulation test
RF analyzer, 3-8
pulss measurement, 2-34, 2-51
pulss modulation
RF generator, 4113
pulss modulation test, 3-5
Pulse On/Off Fall
Pulse On/Off Ratio (Main View), +39
pulss on/off measurement
programming exampls, 7-145
pulse on/off ratis, 4-08
pulse on/off ratis commands
measure subsystem, 7-T8
pulse on/off ratic measarement, 2-34, 2-51
pulse on/off ratis subsystem, 7-92
Pulse On/OF Rise
Pulse On/Off Ratio (Main View), 4.99

a

query measurements
settling time, 7-136

RACHs

call counts, 4-22

Cell Control, 422
radio frequency analyzer, 4-108
radio frequency generator, 4111
radio specifications, 10-35
radio tests

reduce testing time, 10-34

selecting, 10-33
ramping

cutput RY specttum power, 433, 486
Rangs Hold

Configure, 4-32
Rev Pace, 10-6

Configure, 4-32
read-only setting

on the memory card, 10-22
read-write sstting

oo the memory card, 10-22
receive pading

setting, 432
Receive Transmit Pacing, 10-6
receiving calls, 2-11
pecard size

for data callection, 10-37
reference

setting, 57
Reference
Bit Error Test, 47
Configure, 432
reference level
RF input, 4-119, 4-121, 4-124
RF loput, 4117
RF cutput, 4119
reference cgcillator calibration
settling time, 7-159
refarence cutput
option 001, 430
Ref Level
Epam Analyrer [Anxiliary Contrals),
Spectrum Analyser (Main Controls), 4-117
Spectrum Analyzer [Marker Contrals), 4-121

Spectrumn Analyzer (RF Gen Controlsl, 4119
Ref Level (Marker Ta)

Spectram Analyzer (Marker Contrals), 4-121
Relutive MS Timing Eer

Call Contral, 4-22
ResAIIFS, 4.5
reset

eall count, 4-23
measurement, 4-30, 4-87, 4-88
SACCH Meas, 4-23
Reser
Call Contrel, 4-23
Oscilloscope (Trigger Controls), 4-89
Reset Address
Hop Control (RF Gensrator), 4-T0
Resst Adrs
Hop Control (RF Analyzer), 4-68
ResTypel, 4-8
ResTypelA, 4-8
ResTypelB, 4-8
ResTypell, 4-8
RF analyzer, 4-102
RF anabeger subsysiem, 7-04
RF Anl Ampl Contral
Cell Contral, 4-23
RF Cot Gate
CW Meas, 4-43
RF peusrator, 4111
amplituds, 4-5, 410, 418
BF penerator subsystem, 7-96
RFGen Volis
Configure, 4-32
RF In/Qut
Configure, 4-33
RF lnput
CW Meas, 443
BF Analyzer, 4-110
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Spectronm Analyser (Auxiliary Contrale),
4-124
RF Leawvel (Hizat
Configure, 4-33
RF Output
RF Generator, 4-113
Spectrum Analysger (RF Gen Controls), 4-119
RF ovrload message, 9-3
RF spectrum meagurermnent, 3-34, 2-55
Rizas Pos
Pulse On/Off Ratio (Main View), 4-00
Pulse On /O Ratio [ Rise "ﬁuw}, 4102
RJ-11/RS-232 adapter, 10-5
RMS Phass Errer
DSP Analyrer (PhaseMain View), 4-58
R5-232 prineer, 10-32
RS-232 Serial port, 10-4
YRST
setiling time, 7-158
Run Mode
Continuous or Singls Step, 10-31
running tests, 2-17
Run/Stop
Meas Coil, 4-8
Eun Test, 10-13

SACCH Meas
Cell Contral, 4-24
Save Programs On Memory Cards, 10-8
seope. See cacilloscope
Leope In
AF Analvzer, 4-33
Seape Lvl
Daeilloseope [Trigger Controls), 489
Scape To
AF Analvier 4-39
screens
AT Analyzer, 4-35
Bit Error Test, 4-4
Cell Configuration, 4-8
Cell Contral, 4-16
Confignre, 438
CW Meas, 441
Digital Demoad, 4-44
DEP Analyrer, 4-47
DEP Analyzer:Ampl Fall, 4-54
DEP Analyzer:Ampl Mid, 4-52
DSP Analveer-Ampl Rise 4-50
DSP Analyzer-Data Bita, 4-56
DSP Analyzer:-Phase Err, 4-60
DSP Analyzer:PhaseMain, 4-58
Fast TX Carrier Power, 4-62
Hep Contral (RF Analyzer), 4-65
Bop Contrsl (RF Gensrator), 4-68

Index-12

Logging, 472
Measuremnent Swvae, 4=T4
Message 481
MS Information [ Signaling, 4-B82
Dscillaseope, Main Controls, 86
Cracilloseope (Marker Contrals), 480
Oecillosespe, Trigger Controls, 4-88
Cratput RF Speetrom (Main View), 4-02
Cruutput RF Spectram (Trace View), 4-05
Pulae On /O Ratio (Fall View), &104
Pulse On/OfF Ratio (Main View), 4-88
Pulae On/Off Ratio (Rise View), 4101
RF Generatar / RF Analvzer (AF Gen),
107
RF Generator [ RF Analyzer (BF Analveer),
4-108
RF Gensrator / RF Analyzer (RF Gen),
4111
Service, 4-114
Spectrum Analyzer (Auxiliary Controls),
4-122
Spectrum Analyzer (Main Contrals), 4-115
Spectrum Analyzer {Marker Conirols), 4-120
Spectrum Analyzer (RF Gen Controls), 4-118
S5D/4, 412
SDyE, 4-12
Serial Baud, 10-6
Configure, 4-33
Serial In
. 434
Serial In Field, 10-8
serial input port
control, 4-34
perial interface
pin numbers, §-16.3
Serial Port, 10-5
Serial Port Connectians, 10-5
serial word length, 4-20
Serviea
Configure, 4-34
serving cell, 4-15
Settahls
CellConfigurntion, 4-15
settable siate of HF ERIIG
getiling tima, T-157
selling high Limit, 5-3
getling low limit, 54
setting refersnce, 57
Seitling
AF Analyzer, 4-40
Hep Control (RF Amnalyser), 4-67
Hop Control (RF Generacar), £7T0
setiling tirne
actived state of HP 8022, T-157
arming messnrernents, 7-150
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between HP-IB commands, 7-158
betwesn IBASIC commands, 7-158
bit erTor test, T-108

changing audio spesch coafigurations, 7-158
ending a call, 7-157

IMEI request, 7-158

loopback functions, 7-158

M5 TX power Jevel, estting, 7-158
originating & eall, 7-157

preset (*RST), 7-158

qUuEry measurements, T-158
referance ogcillator ealibration, 7-150
settable sate of AP 3920G, 7-157
TMST reallocation, 7-159

measurment, 2-27
ShortBurst message, -3

signaling, 4-82
P ifE £

GEM, 2-28
SINAD
AF Analyzer, 4-40
SINAL measurement
selecting, 4-40
Single/Conk
Meas Cotl, 4-8
Measurement Syoc, 4=77
slow sssocated coptrol chaonel, 4-24
Souree
Hop Control (RF Analyzer), 467
SFHDP Control (RF Gensrator), 4-71
an
Spectrum Analyzer (Main Controls), 4-117

off, 4-40

vidume comtrol, 440
Speaker ALC, 440
Speaker Vol

AF Analyzer, 440
specifications

enter into Test Executive, 10-35
spectral purity test, 3-4
spectrum analyger

calibrating, 493, 400
spectrum analyzer commands

measure sobaystem, T-20
spectrum analyzer subsystam, 7-90
spectrum analyzer test 32
Speech

Call Control, 4-25
speech confipuration

settling time, 7-15%
Bpeech Gain

Cell Control, 4-28
SRAM memory cards

contain & battery, 10-23

initializing, 10-21

write protection, 10-22
State

Digital Demod, 4-45

Fast TX Carrier Power, 4-63
Static Random-Access Memory

SPAM memory catds, 10=20
Status

Digital Demod, 4=45, 478
status subsyvstem, 7=101
Stop Length, 10-6

Configure, &34
swesp time

oscillascops, =87
sWeep EHErer

arming, 459
synchronization burst, 4-45

ETTOIE
digital demodulation, 4-45
DSP Analyzer, 4-48, 4-51, 4-53, 4-55, 4-467,
454, 461
measurement synchronization, 4-78
output RF spectrum, 4-84
Outpui EF Spectrum (Trace Yiew), 4-87
pulse on/off ratio, 4-100, 4-102, 4-105
synchromzation modes
measurement synchromization, 4=78
Syvne Mode
Messurement Syne, 478
Sync Pattern Start Position
Messurement Syne, 477, 478
Sync Status
Digitel Demod, 445
DSP Analvzer (Ampl Fall View), 455
DSP Analyzer (Ampl Main View), 448
DSP Analyzer (Armpl Mid View), 453
DSP Aualyzer (Ampl Rise View), 4-51
DSF Analyzer (Dats Bits), 457
DSF Analyzer (Phase Err View), 4-61
DSF Analyzer (PhaseMain View), 438
Messursment Syne, 479
Output RF Spectrum (Main View), 494
Cutput RE Spectrum (Trace View), 4-37
Fulse On/Of Ratio (Fall View), 4105
False O/ Off Ratio (Main View), 4100
Fualss o /O Ratio (Hise View), 4102
s¥nc status message, B3
SVOC staus message
what to do, 2-63

system bus, 6-158
pin pumber overview, B-28
signal descriptions, £-18
svatern subsystem, T-107
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T

Talkk Lists mods, 4-30
TCH Contral

Call Control, 4-26
TCH parameters, 4-28
TCH Parms

Cell Control, 4-28
Tast

Cell Contral, 4-37
lesl equipment, 3-1
Test Execution Conditions, 10-30
Test Exscutive

parameters, 10-38

specifications. 10-35

tesl seguence, 10-33
testing the radio, 10-13
Lesling time

bhow to reduce, 10-34
Test Library files

backing up, 10-28
Test Parameters, 10-36
Test Procedure files

backing up, 10-23
tests

for radios, 10-33
Test Sequence
runping a, 10-13
Test Sequence menno, 10-3%
Test Specifications, 10-35
TESTS Subsystem. 10-1
Time
Coafigure, 4-84
DSP Analyaer (Phase Err View), 461
Orcillostope (Main Contrals), 4-87
ﬂr:!ﬂnlmpa (Marker Controls), 4-91
Oscilloscope (Trigger Controls), 4-89
QOuiput RF Spectrum (Trace View), 487
Pulse On/Off Ratio (Fall View), 4105
Pulse On/Off Ratio (Rise View), 4103
Timel-12
DSF Analyser (Ampl Main View), &40
Time/div
Oscilloscope (Main Controls), 4-87
Timeslot
Cell Control, 4-27
Tinung Advance
Cell Control, 4-27
timing ecror
mobile station, 432
TMSI reallocation
seltling time, 7-150
traffic channel control, 4-28
training sequence codes, 4-45
transient setiling times, 7-157

Index-14

transmit pacing
sstting, 4-34
Iransitier power, 427
transmitter power measurement, 3-13
Trig Delay
Digital Demod, 4-46
DSP Analyzer (Ampl Fall View), 455
DSP Analyzer {Ampl Main View), 4-48
D5P Analyser (Ampl Mid View), 4-53
DSP Analyser (Ampl Rise View), 4-51
DSP Analyser (Data Bits), 4-57
DSP Analyzer (Phase Err View), 4-81
DSP Asalyrer (PhaseMain View), 4-58
Fast TX Carrier Power, 4-83
Measurement Svuc, 4-79
Output RF Spectrum (Main View), 4-04
Output RF Spectrum (Trace View), 487
Pulse O /Off Ratio (Fall View), 4106
Pulse On/Off Ratio (Main View), 4100
Pulse On/Off Ratio (Rise View), 4103
trigger delay
digital demodulation, 446
DSP :;Irm. 445, 451, 453, 455, 4-57,
fast TX carrier power, 4-63
measurement synchrogization, 479
outpat RE spectrum, 4-97
pulse an/off ratio, 4-100, 4-103, 4106
trigger qualifier

Fast TX Carrier Power, 4-64

Type
Cell Contrel, 4-27
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u

units keys, 5-10

user defined burst, 4-45
Using the Knob, 10-14

v
veérifving performance, 3-1
Vert fdiv
Oseilloscope (Main Contrals), 4-87
vertical offset
oscilloscope, 4-87
vertical sensitivity
oacilloscope, 4=87
Vert Offser
Oscilloscope (Main Controls), 4-87
video bandwidth
spectrum analyzer, 4117
Video BW
Spectrum Analyger (Main Controls), 4117

View

DEP Analyzer, 4-40
Output RF Spestrum (Main View), 494
valume

epeaker, 4-40

W

wait times, 7-157

write-protact switch
setting, 10-22

X

Xt Pace, 10-6

Configore, 4-34
Xon/Xoff, 432, 4-34

F

Zero Power
CW Meas, 4-43
DSF Analyzer (Ampl Main View), 4-48
Fast TX Carrier Power, 464
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Screens
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DSP Analyzer: Amplitude, Ampl Rise View ........... page 4—30
DSP Analyzer: Amplitnde, Ampl Mid View ........... page 4—52
DSP Analyzer: Amplitude, Ampl Fall View . .. _...... page 4—354
DSP Analyzer: Data Bits ....coc0cenes P P P page 4—56
DSP Analyzer: Phase, PhaseMain View ............... page 4—38
DSP Analyzer: Phase, Phase Err View ....coccvvcuse .. page 4—60
Pt T'X Canvite POE oo covisainwisnbivnss svaahrey ns page 4—62
Hop Control (RF Generator) ...........eeeesesssernnns page 4—68
NI v i e s o A i A S S A B R ik page 4—T72
Measurement Sync: Manual Meas Catl | cinees. page 4—74
MEREENN o vl v s i i T s A S PR B R RS page 4—81
MIS IDEOUTMERON. .« o vovvsnnmnannnnnstnssssnnsnssessnms page 4—E82
Oscilloscope, Main Controls. . ...coovvmeniiienianienen. page 4—86
Oucilloscope, Trigger Controls .oooovviivniiniinincain, page 4—B8
Oscilloscope, Marker Controls ......cvviienvivnninnsans page 4—00
Cutput RF Spectrum, Main View .........convnvnnnnn, page 4—582
Qutput BT Spectrum, Trace View ......cocvvvevnnnnnns page 4—0835
Pulse On/Off Ratio, Main View .......................page 4—08
Pulse On/Off Ratio, Rise View .......ccoiiiieenninans page 4—101
Pulse On/Off Ratio, Fall .. cmwsneness Dlge 4—104
RF Generator/RF ﬂmi}':er {AI‘ Genmtﬂ} .......... page 4—107
BF Geperator/RF Analyzer (RF Analyzer) ........... page 4—108
RF Generator/RF Analyzer (RF Generator) .......... page 4—111
Service (documented in the service manual) .......... page 4—114
Spectrum Amnalyzer, Main Controls ...................page 4—115
Spectrum Analyrer, BF Gen Controls ................ page 4—118
Spectrum Analyzer, Marker Contrals .................page 4—120
Spectrum Analyzer, Auxiliary Controls ...........0uu. page 4—122
Tests (refer to chapter 10) ....ccvuvveiniciiinnnnvas.. page §=—125
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Field Types

2, Data Entry

3. List of Choices

4-2 SBcreens

Fou Modw T Birdin

igr Tris

This field type allows entry of names or titles.

To enter, position the cursor next to a character or edit function,
then push the knob to select it. (A lst of character and function
choices appears in the bottom-right corner of the screen.)

This field type allows entry of numeric values.
To enter a numeric value, position the cursor next to the field and
change the value in one of two ways:

m Key in the value using the DATA keys.
m Push the knob then, turn it t0 iIncrement or decrement the value.

This field type allows selection from a list of choices.
To make a selaction, position the cursor next to the field and push
the knob. A list of choices will appear in the bottom-right corner

of the screen. Position the cursor and then push the knob to choose.

rev.01JUNS3
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4. Underlined Entry This type of field allows selection between the two labels in the field
separated by a slash (/).

To make a selection, position the cursor next to the field and push
the knoh. The nnderlined choice is activated.

8. To Screen List  This field allows selection of alternaie screens. Position the

rev.01JUNS3 Boreens  4-3
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Bit Error Test

Bit Error Test

14 22 § 716176
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Each time the Bit Error Test is run, four measurements are

made (see Meas Num). Becauose of limited screen space, only two
measurements are displayed at one time. The upper left side of the
screen will display measurement 1 or 3, and the upper right side will
display measurement 2 or 4. For farther information, read the field
description for Meas Num.

The test results display area is separated into Intermediate results,
which are results obtained during & test, and Completed results,
which are results from the last completed test.

1. Adj TS  This field selects antomatic pulse modulation for the adjacent
timeslots.
Choices

m +30 dB antomatically pulses the adjacent timeslots 30 dB higher
than the BF generator amplitude setting.

The entire preceding timeslot is 30 dB higher. The first few bits
of the following timeslot are 30 dB higher. The remainder of the
following timeslot is puised off.

w Off mekes all timeslots the same amplitude.

#-4 Soreens rev.02NOVE2
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Bit Error Test

2. Amplitude

3. Atten Hold

4. Auto

5. BE

6. Bits Tested (Completed)

This field changes the RF generator amplitude. It is & duplicate
of the RF generator's Amplitude field on the RF Generator/RF
Analyzer screan.

See Also
Screens: RF Generator/RF Analyzer.

This field turns the RF generator's attenuator-hold off or on.

See Also
Screen: RF Generator/RF Analyzer

This fisld sets the loop delay antomatically whenever a bit error test
is started.

See also

Screens: Bit Error Test (Spesch Frms)

These fields select how bit errors will be displayed for both the
Intermediate and Completed results.

Choices

m BE Count displays the total number of bit errors.
s BE Ratio calenlates and dizplays the ratio of bit errors connted to
the total namber of bits measured (depends on measurement type).

This field displays the number of bits that were tested during the last
fuliy completed test.

Bit error tests may extend bevond the number entered in the Bits To
Test field so that the last spesch frame may be completed.

7. Bits Tested (Intermediate)

This field displaye the number of bits that have been tested during &
measurement that is currently running. This oumber includes only
bits that are tested by the selected measurement type.

Screens 4-5
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Bit Emor Test

B. Bits To Test This field selects the number of bits which will be testad.
Thiz number includes only bits that are tested by the selected
measurement TYpe.

8. Count or Ratio  This field determines how the frame erasures or cyclic-redundancy-
check {CRC) errors will be displaved.

Choices

m Connt displays the nomber of frame erasnures or cyclic-redundancy-
check (CRC) errors.

m Ratio displays the ratio of frame erasures or cyvelic-redundancy-
check (CRC) errors to total frames.

See Also

Keys: ON/JOFF, LO LIMIT, HI LIMTT, REF SET, AVG, Units

10. CRC or FE  These fields determine what data will be displayed.

Choices

m CRC displays cyclic-redundancy-check (CRC) errors.

m FE displays frame erasures,

See Also

Keys: ON/OFF, LO LIMIT, HI LIMIT, REF SET, AVG, Units

11. Loopback  These fields select the loopback mode for the mobile station. When
one of these fields is selected, the HP 8922G will attempt to put the
mobile station in the described loophack mode.

Choices

m Off turns loopback mode off.

a No FE turns off frame erasure.

m FE selects loopback mode and turns on frame erasure.
See Also

Screens: Cell Control

Screens rev.02NOVE2
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Bit Error Tesl

12. Loop Delay Speech Frms

This field is used to enter or display amount of delay (expressed in
number of speech frames), before bits are compared. The HP 8822G
uses thiz value to synchronize to the correct received PRBS speech
frame. The correct number of speech frames can be determined
antomatically by making a Bit Error Test using Auto Mode when the
bit error ratio is =<20% (Bit Error Test Type = All FS). Then, if
faster measurerments are desired or if the bit error ratio excesds 20%.
change the made to manmal.

See Also

Secreens: Bit Error Test (Mannal, Auta)
13, Manual This field allows you to set the loop delay in the upper field.
Sea Also

Screens: Bit Error (Speech Frme)

14, Meas Num Use this field to define and display measurements 1 or 3. The right
side of the screen allows access to measorements 2 or 4.

15. Measurement 1—4 These fields display a summary of the measurement Type definitions
for all measurements 1—4. To change these fields, use the Meas Num

and Type fields.

16. %, ppm (BE ratios) These fields select the units (ppm or %) for BE Ratios. When BE
Count is selected, these fields are blank.

See glso
Keys: ON/OFF, HI LIMIT, LO LIMIT, RET SET,

17. %, ppm (FE or CRC ratios)

These fields allow selection of units for FE or CRC ratios. When FE
or CRC count is selected, these fialds are blank.

1B. Reference Thig field selects the HP E822(G internal reference’s tuning mode. It
is & duplicate of the field found on the Configure screen.

See Also
Screens: Configure

rev. 02NOVE2 Ecrecns  4-T
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Bit Error Test

1. Run/Stop (Meas Cnt)

Hun starts a bit error test. The Speech field in the Cell Control
screen will automatically be set to PRBS. Digital Demod will
automatically be armed if it was disarmed.

Stop discontinues the bit error test in progress.

20. Single/Cont (Meas Cntl)

Single allows one test to be performed. Cont allows testing to
antomatically repeat (until Stop is selected).

21, Sync Status  This field displays any errors that ocenrred while trying to
synchronize to the midamble of demodulated data

m Bad Syne appears if 2 synchronization error happened since the
last Demodulation Arm (when Adjust Mode is disabled) or since
the last change to Trig Delay (when Adjust Mode is enabled with
Demod Arm already selected).

Posgible causes of Bad Sync are:
Power was too low,
Demodulation trigger too early or too late.
FM (bit) errors found while synchronizing to desired midamble.
RF overload (increase RF Analyzer Amplitude setting).
m No Error appears when no synchronization error occurred.

22. Type  This field selects the type of bit error test results to display. (Res
means residual).

Choices

n TypelA
w ResTypeld
u TypelB
= ResTypelH
n Typell
s ResTypell
n Typel

m ResTypel
m AlIFS

m ResAllFS
= Off

MNote i Intermediate results for measurement type “Off" will return zeros.
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Cell Configuration

Cell Configuration
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1. Activated

Note i

rev.02NOVI2

When Activated is displayed, the HP 8922 is operating as a base
station simulator, and calls can be attempted.

Most settings affecting cell confisuration are not settable (cannot be
changed) while Activated,

Choices

m Activated means that all of the Cell Configuration screen's settings
are in use (activated) and cannot be changed. Also, the Hop
Control screen functions cannot be changed.

m Settable means that most of the settings on this screen can be set.
When Settable. the operating state of the HF 8822G is aqual to the
HIP 8822A.

When the HP 8922G operating state is changed from Settable to
Activated, some fields are antomatically changed or overwritten.
Use the following table to locate the fields that might affact vour
setup.

Some fields are displayed on more than one screen, This list will not
show all field locations.

Screens 4-5

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Cell Configuration

Screen Field State
Hop Contrel RF Gen, Hop Tng Arm
Hop Contrel RF Anl, Hop Trig check setiing
Hop Condrel Hop Address, Address Source Seq
Hep Control EF Gen, Settling MNaormal
Hop Control RF Acalyzer, Settling Normal
Hop Control RF Gen, Hop Mode Hop
Hop Contral RF Analyeer, Hop Mode check setting
Hop Comtrol RF Analyver, Hop Froquencies Address 0
Hop Comntral RF Generator, Hop Frequencies i

Address

Hop Contral Bop Address 0
Hop Contral Bop Address Next check setiing
Digital Demod Burst Num 0 Burst Type Depends on Sery Cell BOC
Digital Demod Burst Num 1 Barst Type RACH
Digital Demod Burst ¥um 2 Burst Type Dwepends on Servy Cell BOC
Dagital Demod Burst Num & Bumst Type EACH
Dapital Demod Burst Num 0 Tng Qual HF Power
Digital Demod Burst Num 1 Tng Qual RF Power
Drgizal Demod Burst Num 2 Trg Qual Mormal
Digizal Demad Burst Nom & Trg Qual Normal
Digizal Demad Demeod Syne, Burst Szl Ext
Digital Demad Demod Trg, Trig Souree Ext Demod
Digizal Demad Demod Arm, State Arm
Mensurement Sync  Meas Syne, Sync Mode Midamble
Mengurement Syne  Meas Syne, Burst Sel Exi

4. ARFCN

2-10 Scroens

EBee Also

Screens: Cell Configuration (Settable)

This field changes the RF generator amplitnde. It is alduplil:ate of
the RF Gen Amplitade field on the BF Generator/BF Analyzer

RCTeR.

Eee Also

Screens: RF Generator/RF Analyeer.

This field sets the absolute RF channel number for the serving ceil

Broadeast Channel,

rev.02NOvS32
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4. Aux BCCH

rev.02NOVE2

5. BA

This field allows selection of data and clock outputs.

Cholces

m Off canses the front-panel MODULATION IN/OUT DATA and
CLOCK connectors to be inputs.

m Adjacent canses data and clock signals to be output on the
front-panel MODUALTION IN/OUT DATA and CLOCK
connectors. These signals can be connected o a 0.3 GMSK
generator (HP 8657TA/B Option 022.) A mobile station should be
able to camp on to the Anx BCCH.

The BCC (Basze Station Colour Code) is displayed in this field and
has a number plus 1 modulo 4 relationship with Serv Cell BCC.

The data output includes & midamble, which will result in discrete
sidebands. If random data is desired, use an HP 8904A Option 001
or 002 to generate random data and clock signals to the 0.3 GMSK

generaior.

See Also

Connectors and Timing Diagrams: CLOCKE (MODULATION)
Connectors and Timing Diagrams: IN/OTUT DATA
(MODULATION)

This field Is a 124-element Boolean array defining which ARFCNs are
in the base station allocation. The serving cell ARFCN does not have
to be ser toa 1 in this table.

Choloes

m Done exits the choices menu.

u Position moves the cursor to the desired position in the array.
m 0 means the ARFCN is not selected.

®m 1 means the ARFCN is selected.

Screens  4-11
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Cell Configuration

6. BCC This field eets the base-station colour-code portion of the BSIC (base
station jdentity code for the serving cell ).

Range
0—7

7. CA This field is a 124-element Boolean array defining which ARFCNs are
in the cell allocation table. It is used to define the ARFCNs used in
the TCH hop sequence.

s Doune exits the choices menn,

m Position moves the carsor to the desired position in the array.
s 0 means the ARFCN is not selected.

® 1 means the ARFCN is selected.

B. Contral Ch  This field selects the control channel organization.

Choices

m 5D/4 selects a broadcast channel with a BCCH + CCCH +
SDCCH/4 channel organization. The broadcast channpel will be on
the phyeical channel defined under the Serv Cell ARFCN feld,
timeslot 0.

m 5D/8 selects a broadcast channel with a BCCH + CCCH
organization. The SDCCH /8 control channel is defined by the
following 2 fields.

a. SDCCH/8 ARFCN
b. SDCCH/8 Timeslot

m FA (fast associated) sets the control channel to use stolen FACCH
frames on the TCH selected on the Cell Control screen. When this
choice is made, the BCH will have a BCCH + CCCH channel
organization. All call signaling is done on FACCH channels on the
TCH.

m 5D /44 FA selects a BCCH + CCCH + 4 SDCCH/ 4 broadcast
channel. All call signaling is done on FACCH channels on the
TCH.

#-12 Secresns rev.02NOVE2Z
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9, LAC  This field is the location-area-code (LAC) portion of the location area
identity (LAT).

Range
0—&5535

10, MA1 This field is & G4-element Boolean array that defines which cell-
allocation ahenlute radio frequency channel numbers (CA ARFCNs)
will be in mobile allocation number 1 (MAL). MAL defines which of
the first 64 entries of Is in the CA will be part of the sequential hop
sequence for MAL.

Cholces

um Done exits the choices menn.

= Position moves the cursor to the desired position in the array.
m 0 does not select an ARFCN from the CA table.

im 1 salects an ARFCN from the CA tahla.

11. MA2  This field is a 64-element Boolean array that defines which cell-
alloeation absolute radio frequency channel pumbers (CA ARFCNs)
will be in mobile allocation number 2 (MAZ2). MAZ defines which of
the first 64 entries of 1s in the CA will be part of the sequential hop
sequence for MAZ.

Choices

a Done exits the choices menu.

» Position moves the cursor to the desired position in the array,
m 0 does not select an ARFCN from the CA table.

m 1 selects an ARFCN from the CA table.

rev.02NOVE2 Scroans 4-13
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Cell Configuration
12. MAIO1 This field is the integer mobile-allocation index offset 1 (MAIOL). It

offsets the cyclic hop-sequence by the specified number of TDMA
frames.

Range
0 through 63

13. MAIO2  This field is the integer mobile-allocation index offset 2 (MAIO2). It
offsets the cyclic hop-sequence by the specified number of TDMA
frames,

Range
0 through 63

14, MCC This field is the mobile country-code (MCC) portion of the location
area identity (LAT).

Range
D—888

15. MNC  This field Is the mobile network-code (MNC) portion of the location
area identity (LAT).

Range
[—B9

4=14 Screens rev.02NOVE2
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rev 02NOVER

16. NCC

17. Settable

Hniﬂi

This field sets the NCC: PLMN Calour Code portion of the base
station identity code (BSIC) for the serving cell.

Range
0 throngh 7

This field, when Settable is displayed, indicates that all Cell
Configuration settings can be set or modified.
When the HP 8322G Cell Configuration is changed from Activated to

Settable, some felds are automatically changed or overwritien, Use
the following table to locate the fields that might affect your setap.

Some fields are displaved on more than one screen. This List will pot
show all field locations.

Scresn Fisld State
Digital Demod Detnod Arm State Disarm
Hep Control RF Gen Hop Trig Disarm
Hop Contrel RF Anl Hop Trig Disarm
Hop Contrel RF Gen Hop Mode Non-Hop
Hep Coptrel RF Analyzer Hop Mode Noo-Hop
Screens 4-15
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Cell Control

2. Amplitude

3. ARFCN

416 Screens

Cell Control
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This field selects which adjacent cell SACCH measurement result to
display. The adjacent cells are prioritized by power level. 1 is the
largest signal.

Range
1tof

This field changes the RF generator amplitude. It js a duplicate of
the RF generator Amplitade field on the RF Generator/RF Analyzer
ECreen.

See Also
Screens: RF Generator/RF Analyzer,

This field salects the ARFCN for TCH1 or TCH? whan the Maode
field is set to Single.

Other Settings
m MAl or MAZ appears in this field when Mode is set to Hopped.

rev.01JUNS3

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Cell Control

4. Bad Syncs

5. Caller

6. Call Status

7. Call Status TCH State

rev.01JUNS3

This field is a count of bad synchronization occurrences during the
current call, or since the last reset,

This field indicates who initiated the current call.
s MS indicates mobile station initiation.

m BS indicates base station imitiation.

m — = jpdicates status call status is inactive.

This field indicates the state of the current call.
» Inactive

m Setup Request

= Alerting

m Connacted

s Disconnect

® Proceeding

These fields give information about the current TCH. (I the
HP 8922G is not on a TCH yet, these will be blank.)

u Mode (Hopped or Single)

s ARFCN (this will be an integer if TCH Mode is single, otherwise
MA1 or MA2)

= Timeslot

This field displays the current Ciphering mode of the mobile
station. If Option 005 is installed in the HP 8922G. the Ciphering
Mode can be changed using the Ciphering field on the MS
INFORMATION /SIGNALING screen.

Choices

u Off (disabled)
= On (enabled)

Screens  4-1T
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Cell Control

i!ii hH"I Conproted H&,Eﬂﬂ
#rl E:TCEl  Combody

AR Boviss

\
15 14
9. Connect  This field selects how an M5 originated call will be connected.

Choices

# Manmal connection means that a mobile-initiated call munst be
answered manually using the RCV CALL key.

m Amio connection means that a mobile-initiated call will be
apswered sutomatically,

10. Decode Errors This field indicates the number of decode errors during the current
call or since the last Reset.

11. Demod Arm  This field arms or disarms triggering for digital demodualation. It is
identical to the Demod Arm State field on the Digital Demod screen.

Important This field is set to Disarm whenever a measurement screen (DSP
i Analyzer, Output RF Spectrum, or Pulse) is accessed. When Demod
Arm is disarmed, the HP 8022G cannot display information about
the uplink. When Demod Arm is re-armed, Cell Control fields that
display information about the uplink will resume normal operation.

When Demod Arm ie re-armed, measurement results (DSP Analyzer,
Output RF Spectrum, Pulse) are lost.

4-18 Screens rev.01JUNS3
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Cell Control
12. DRX

13. DTX

14. Echo Delay

15. Execute

16. Limit

17. Loopback

18. MA1, MAZ

rev.01JUNS3

This field turns the discontinuous reception (DRX) mode of the
mobile station on or off.

This field turns the discontinucus transmission (DTX) mode of the
mobile station on or off.

This field sets the echo delay when the Speech field Is set to Echo
mode.

This field execates the function selected in the TCH Control field.

This field selects what signaling state a call will be limited to.

Choices

s BCCH is the broadcast channel. The instrument will not respond
to RACH:.

m DCCH is the dedicated control channel. The instrument will not
assign to a TCH.

m TCH is the traffic channel. This is the normal operating mode.

These fields select the loopback mode for the mobile station. When
one of these fields is selected. the HP 80220 will attempt to put the

mobile station in the described loopback mode.

Cholces

n O turns loophack mode off.
s No FE turns on loopback with no frame erasure.
# FE turns on loopback with frame erasure.

This field selects which MA table on the Cell Config screen will be
used by the TCH selected when the Mode field is set to Hopped.
Choices

s MA] selects the MAI table for frequency hopping.

m MA2 gelects the MA2 table for frequency hopping.

Other Seltings

s ARFCN appears in this field when Mode is set to Single,

Screens 4-18
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4-20 Screcns
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This field displays the latest events from the Mobility Management
sublayer.

m Loe Upd

m ldent

= Auth

s TMSI

m Inactive

m Active

This field selects the mode for the traffic control channel selected in
the TCH Parms field.

Choices

a Single sslects & single ARFCN.

= Hopped selects a hopped traffic control channel using an MA table.
See Also

Secreens: Cell Config (MA1)
Screens: Cell Config (MA2)

rev.01JUNS3
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Cell Control

21. Norm

22. Pages

23, Paging

24. PRBS Pattrn

rew.01JUNS3

This field uses the digital-audio interface [DAI) to select the normal
operating mode for the mobile station.

This field indicates the number of pages made since the last Reset.

This field selects the paging mode.

Choices

m Single pages just once when attempting to make a call.
m Cont pages continuously until a connection is made.

This field allows you to choose from 6 different bit patterns. The
HP 8922G will send the selected sequence 1o a mobile station.
The mobile station must be in loopback mode (see Loopback field
description ) to retarn the bit sequence for bit error testing.

This field is displayed only when PRBS is selected in the Speech
field.

Choices

m CCITT-15 (2'® - 1 bit psendo-random pattern, see CCITT Rec
0.151)

w CCITT-23 (2** — 1 bit psendo-random pattern, see CCITT Rec.
0.151)

m 0 (all zeros)

m 1 (all ones)

m 01 (alternating 0,1)

w 10 (alternating 1,0)

Screans 4-21
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Cell Control

28 30 27
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25. RACHs  This field indicates the number of RACH: received during the current
call or since the last Reset.

26. Relative MS Timing Err

This field displays the length of time between when the HP 8022G
expected the uplink burst to arrive and the time it actually arrived.

Timing error measurements on the uplink burst are made from the
center of bit 0, and are relative to the default trigger delay value of
4734 T (see Measurement Svac, Trigger Delay).

The HF 8922G normally expects the uplink burst 468.75 bit periods
after the beginning of the downlink burst. The trigger delay’s default
value of 473.4 T reflects an additional HP 8922G delay of 4.65 T
(468.75 + 4.85 = 4724 T).

The accuracy of this measarement is £0.25 T. For more aceurate
measurements, refer to DSP Analyzer, Data Bits, First Bit.

See Also
Sereens: DSP Apalyzer: Data Bits (First Bit)
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Cell Contral

Z7. Reset (Call Counts)

28. Reset (SACCH Meas)

29. RF Anl Ampl Control

rev.01JUNSS

Thie field clears out the counts of pages, RACHs, synchronization,
and decode errors detected.

This field clears-out all of the SACCH measurements.

This field selects control of the RF analyzer's amplitude setting field.

Choices

s MS TX Lev automatically sets the RF analyzer's amplitude setting
based on the TX Level field.
s Manonal requires manual setting of the RF analyzer's amplitude.

This field displays the currently established logical channel as
indicated by the Radio Resource sublayer.

m BCCH indicates that a broadcast channel is being transmitted, and
the HP 28220 is ready to receive a RACH.

® DCCH indicates that a control channel is astablished. The physical
channel organization depends on the Control Channel setting (see
Cell Configuration screen).

» TCHI indicates that a traffic channel is established using the
parameters from a TCH1 setup (see TCH Parms, Cell Control
scresan).

s TCH2 indicates that a traffic channel is established using the
parameters from a TCH2 setup (see TCH Parms, Cell Control
scTeen ).

m None is displayed when the instrument mode is Settable (see Cell
Configuration screen).
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31, SACCH Meas

4-24 Beoresns
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These fields indicate the measurement results of a slow associated
econtrol channel measurement.

m TX Lev indicates the mobile station’s reported tranemitter power
lewel.

s Tim Adv is the mobile station’s reported timing advance.

m Full RX Lev is the mobile station's received level of power from the
serving cell using the Full measurement method.

m Full BX Qual is the mobile station’s received quality of signal from
the serving cell using the Full measurement method.

m Partial RX Lev is the mobile station's level of power from the
serving cell using the Partial measurement method.

m Pariial EX Qual is the mobile station’s received guality of signal
from the serving cell using the Partial measurement method.

m Adj Cell EX Lev iz the reported level of power of the adjacent cell
selected in the Adj Cell field.

m Adj Cell ARFCN is the absclute radio frequency channel number
af the adjacent cell selected in the Adj Cell field.

s BSIC NCC reads the NCC: PLMN Colour-Code portion of the
base station idemtity code (BSIC) of the adjacent cell selected in
the Adj Cell field.

m BSIC BCC reads the BCC: Base Station Colour-Code portion of
the base station identity code [BSIC) of the adjacent cell selected
in the Adj Cell field.

rew.01JUNS3
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Cell Control

rev.01JUNSI

33. Speech

Choices

® Normal will cause the call 1o follow the normal GSM recommended
signaling to make a call.

® Limited will eliminate normal call signaling and force an immediate
transition to the final channel configaration permitted by the Limit
field.

This field selects the speech mode.

Choices

s None

® Uncond (nnconditioned) activates the MODULATION IN
AM/SPEECH connector on the front panel, but the speech signal
it not conditiored by filters, and no gain control is provided.

m Cond (conditioned) activates the MODULATION IN
AM/SPEECH connector on the front panel and conditions speech
throngh filters. Gain contrel is available in the Speech Gain field.

DCAM must be off when Cond Is selected. See Screens, RF
Generator [RF Analyzer.

To hear the demodulated audio from the mobile station, go to
the CW Meas/AF Analyzer screen. Under AF Anslvzer In,
select SpeechOut, The audio signal will also be available at the
Demodulation Out Mon /Spesch Out connector.,

s Echo causes the HP 8922G to send back to the mobile station
the speech that the HP B8922G receives. The echo delay is the
additional delay the HP 3022 inserts hefore sending bhack speech
to a mobile station.

s PRBS generates a psendo random hit sequence which is used for
making bit error tests. When selected, a field called PRBS Pattrn
i displayed (refer to PRBS Pattrn field description).

PRES iz selected antomatically when Run is selected on the Bit
Error Test screen.

Screens 4-25
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34. Speech Gain

35. TCH Contral

36. TCH Parms
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This field sets the amplification of the Cond speech mode.

This field selects traffic-channel control type.

Cholces

s TCH1 HO selects an intercell handover based em the TCH1
parameter selections.

m TCH2 HD zelectz an intercsl] handover based on the TCHD?
parameter selections.

s TCH1 Asgn selects a traffic channel assignment based on the
TCH1 parameter selections.

m TCH2 Asgn selects a traffic channel assipnment based on the
TCH? parametsr selections.

This field selects which traffic channel parameter settings to display.
Choices

s TCH1 displays traffic channel 1 settings.
m TCH2 displays traffic channel 2 settings.

rev.01JUNS3
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Cell Control

a7. Test This field tells the mobile station to select the “Test of acoustic
devices and A /D and D/A™ mode. This is doae over the
digital-audio interface (DAI).
48. Timeslot  This field selects the timeslot for the traffic channel selected in the

TCH Parms field.

Range

2 through &

39. Timing Advance (mode)

This field selects the timing advance mode.

Choices

a Manual allows manual setting of the MS timing advance.
When Manual is selected, the mobile station"s timing advance can
be changed by entering a number in the Timing Advance (mumber)
field. The mobile station’s current timing advance, dizplayed in the
SACCH Meas Tim Adv field, should match the Timing Advance
number.

s Auto automatically calculates and sets M5 timing advance.

40. Timing Advance (number)

This field sets the MS's timing advance.

Range

0 through 63

41. TX Level This field selects the transmitter power for the mobile station to nse.
Range
0 through 15
42, Type This fiald selects the traffic channel type for the TCH selected in

rev.D1JUNS3

TCH Parms.
Choices
a FS Full rate speech.
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Configure

5311151813 8 284 4 31

32 7 20172910 9 12

1. Aux RF In  This field Is used to indicate losses or gains between the AUX RF IN
port and the device under test.

Enter a positive value to indicate a gain (such as an amplifier). The
Spectrum Analyzer Marker Level (Lvl), CW Power, PK TX Powes
and Fast TX Carrier Power measnrements are automatically reduced.
{The Spectrum Analvzer Ref Level is antomatically decreased. so
the trace position does not appear to change.)

Enter a negative value to indicate a loss (such as cable loss). The
Spectrum Analyzer Marker Level (Lvl), CW Power, PK TX Power
and Fast TX Carrier Power measurements are automatically
increased. (The Spectrum Analyzer Ref Level is automatically
increased, so the trace position does not appear to change. )

This field is only used when the &F Level 0ffset field is set to On

See Also
HF Level 0ffset

4-28 Screens rev. 01 JUNS3
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2 Aux RF Out  This field is used to indicate losses or gains between the AUX RF
OUT port and the device under test.

s Enter a positive valoe to indicate a gain (such as an amplifier
gain). The RF Generator level is antomatically set that amount
below what is indicated in the RFT Generator's Amplitude field.
(Example; if this value is 10 dB, and the Azmplitude field chows
0 dBm, the actual level out this port Is —10 dBm.) The value at

the output of the external amplifier should then be at the level
indicated in the dmplitude field.

m Enter 2 negative value to indicate a loss (such as cable loss). The

RF Generator level is antomatically sat that amount above what
iz indicated in the RF (Generator's implitude field to compensate.

The value at the opposite end of the cable (loss) should then be at
the level indicated in the Amplitude field; unless the resulting RI
(Generator setting exceeds the maximum output level, then an error
occurs - Input value out of rangs. In that case, reduce the Aux
RF In setling, or decrease the Aux RF Out valee.

This field is only nsed when the RF Level O0ffset field is set to On.

3. Beeper This field controls the beeper volume.

Choices

s Off
n Quist
m Lond

4. Data Length This field sets the Serial Port word length.

Choices

m T bits
m E hits

5. Date This field sets the date for the internal calendar. The Date can be
read by a controller nsing HP-IB, then printed on test resmlts.

6. External Disk Specification

This field sets the external disk address used by the Tests screen’s
Location field when it is set to Disk.

See Also
Eevs: Tests

7. Firmware This feld displays the firmware revision number for the

current firmware.
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8. HP-IB Adrs

9. IBASIC Echo

10. Inst Echo

11. Intensity

This is the HP-IB address entry field.

Range
0 to 30.

This field turns IBASIC echo on or off. When IBASIC Echo is on,
non-graphic characters printed to the HP 3422G display during 2
“Print-to-Screen™ operation, will also be printed to 2 PC terminal.

This field turns instrument echo en or off. When Inst Echo is set
to on, IBASIC commands entered into the HP 8922G through a
computer

or ASCII RS-232 terminal will appear on both the HP 8922 screen
and the terminal

Thiz is the CRT intensity adjunstment field.

Range
1to 4.

12. Meas Reset (Meas Cntl)

13. Mode

14. Offset

15. OPT 001 REF OUT

Selecting Meas Reset will erase any accumulated measurements nsed
for calculating a final result, and re-start the measurement process
for the following fanctions:

s HI LIMIT .
s LO LIMIT
m AVG

Ses Also
Keys: HI LIMIT, LO LIMIT, AVG

This field selects the remote, HP-IB operation mode.

Choices

w Talk&Lstn sets the instrument to normal HP-IB operation.
m Control turns the instrument into the HP-IB coatroller.

This field sets the reference frequency offset in parts-per-million
(ppm).

This field turns the optional high stability timehase on or off (when

rev.01JUNS3
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16. Parity This field selects parity for the rear panel serial port.

Choices

m None
m Odd

w Even
m Always 1
m Always 0

17. Print  This field cancels printing.

See Also
Keys: Print

18. Print Adrs This field sets the HP-IB print address,

Range
0 1o 30

19. Print Tithe  This field is used to enter a title, up to 50 characters, to be printed
at the top of all screen printouts.

Choices

n Done
m Position mowes the cursor to any position in the title block,
# Over/Ins When the carsor is blinking, you are In insert mode.

when the cursor is not blinking, you are in typeover mode

® Delete erases the character at the cursor.

m Del End erases all the characters from the cursor position to the
end of the string (incloding the character at the cursor).

s Dk Space erases the characters in the space previous to the cursor.

m Upper and lower case letters: A through Z.

m Numerals: 0 through

m Special characters: space - "F SR E"()*+,-. [ ;<=1
Y R £

20. Print To Thie field selects the printer port bus to print to, either serial or
HP-IB.

21. Radio Type  This field selects the type of radio to be tested.

Choices

s GSMB200
r DNCE18D0
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22. Range Hold

23. Rev Pace

24. Reference

25. RFGen Vaolts

Configure

This field selects the ranging mode for the AF analyzer and the
gpectrum analvrer.

Choices

» Auto All selects auto ranging.
» Hold All selects range hold, allowing manual setting of spectrum
analyzer input attermation and AF Analyzer gain contral.

See Also

Screens: Specirum Analyzer (Input Atten)
Screens: CW Meas/AF Analyzer (Gain Cotl)

This field is nsed to select if data will be paced throngh the serial
port.

Cholces

s None diszbles the Xon /Xoff fanction
# Xoo/Xoff sets ASCII control codes Xon and Xoff to start and stop
data transmission from the computer to the instrument.

This field selects the external reference frequency that the instrument
locks to, and sets the reference tuning mode,

Choices

= 13 MH=z

s 10 MHz

m 5 MH=z

= 2 MHz

s 1 MHz

#a Normal locks the instrument to the external reference frequency
selected.

m Tunable enables the instrument to adjust its internal frequency
reference. Frequency adjustment is relative to an external reference
which the internal reference is calibrated ta.

m Calibrate calibrates the internal reference to the external reference
for uee in Tunable mode.

This field selects between 50 ohm and emf voltage units for the RF
generator amplitude settings.

rev.01JUNS]
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26. RF IN/Out  This fleld is nsed to indicate losses or gains between the RF INJOUT
port and the device under test.

m Enter a positive value to indicate a gain (such as an amplifier
gain). When the RF IN/OUT port is used as an output, the RF
Generator level is antomatically set that amount below what is
indicated in the RF Generator's Amplitude fleld. (Example; if this
value is 10 dB, and the Amplitode field shows 0 dBm, the actual
level out this port is =10 dBm.)

When this port is used as an input, the CW Power, PK TX Power,
Fast TX Carrier Power measurements, and Spectrum Analyzer
Marker Level (Lvl), are antomatically reduced.

= Enter a negative value to indicate a loss (such as cable loas). The

RF Generator level out this port is automatically set that amount
above what is indicated in the RF Generator's Amplitude field to

compensate.
When used as an input, the CW Power, PK TX Power, Fast TX

Carrier Power measurements, and Spectrum Analyzer Marker
(Lwl), are increased.

This field is only used when the RF Level Dffset field is set to On.

27. RF Level Offset  This field epables/disables the effects of the RF In/0ut, dux RF0at,
and Aux EF In fields below it.

m When set to Yes, the RF Geperator amplitnde and RF Analyzer
power measurement are offset by the values entered in these fields.

m When set to 0f¢, the values in these fields are ignored.

See Also

inx RF In
Aux RFDat
RF In/Out

28. Serial Baud  This field sete the baud rate for serial port.

Choices

= 300

m G600

m 1200
m 2400
m 4300
= 5600
m 19200
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29, Serial In

30. SERVICE

31. Stop Length

32. Time

33. Xmt Pace

Configure
This field configures the serial port (Inst) communication to the serial
input port or IBASIC contrel of the serial input port.

m Inst configures the serial port to connect to an external ASCII
RS-232 terminal or computer.
m IBASIC allows the IBASIC controller to read the serial port.

This field in the To Screen list is only present on the Configurs
screen. It allows access to the Service screen.

This field sets the number of stop bits used for serial communication.

Choleps

m 1 bits
m 1.5 bits
m 2 bits

This field sets the internal instrament clock.

This field is nsed to select if data will be paced throsgh the serial
port.

Choices

m None disables the Xon/Xoff function.

m Xon/Xoff sets ASCII control codes Xon and Xoff to start and stop
the instroment from transmitling to the computer.

rev.01JUNGS
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AF Analyzer

CW Meas/AF Analyzer (AF Analyzer)
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2. AF Anl In

rev.01JUNEI

25 24 12 6

This fiald displays the measured ac level of the AF analyzer input
{AF Anl In) whes Audic Out, Pls Demod, Audio In, Speech In,
Speech Out, or Scope In is selected as the input.

See Also

Keys: ON/OFF, HI LIMIT, LO LIMIT, REF SET, AVG, METER,
Tnits

This field selects the AF analyzer input.

Choices

m Scope In selects the SCOPE IN (MEASURE) front-panel
connector.

m Speech Out selects the signal going to the MON/SPEECH
(DEMODULATION OUT) front-panel connector.

s AM Mod In selects the IN AM/SPEECH (MODULATION)
front-pansl connector.

u Speech In selects the IN AM/SPEECH {MODULATION)
front-panel connector.

s FM Demod selects the FM demodulation discriminator.

u Pls Demod selects the pulse demoduolation detector.

= Audio In selects the IN (AUDID) front-panel connector.

& Aundio Out selects the signal going to the AUDIO OUT frozt-panel
connector.
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3. AF Cnt Gate

4. AF Freq

5. AM Depth

6. Audio In Lo

7. DC Level

AF Analyzer
This field sets the frequency counter's gate time.

Range
0.0] seconds to 1 second.

This field selects the type of measurement to be made on the input
signal. The input signal to be measared is selected in the AF Anl In
field.

Cholces

® AF Freq measures the andio frequency.
s DC Level measures the dc level.

m Distn measures the distortion.

s SINAD measures SINAD.

See Also
Eeys: I‘JNJ"E!FF, HI LIMIT, LO LIMIT, REF S5ET, AVG, METER,
Units

This field displays the measured AM depth of the AF analyzer input
{AF Anl In) when AM Mod In is selected as the input.

This field sets the reference for the Audio In Lo BNC connector. The
choices are Float or God.

This field selects the type of messurement to be made on the input
signal. The input signal to be measured is selected in the AF Anl In
field.

Choices

s AF Freq measures the audic frequency.
® DT Level mensares the de level.

s Distn measures the distortion.

m SINAD measures SINAD.

See Also

Keys: ON/OFF, HI LIMIT, LO LIMIT, REF SET, AVG, METER,
Tnits

rev.0 1JUNS3
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AF Analyzer

8. De-Emp Gain This field sets the gain of the AF analyzer de-emphasis filter. If
Gain Cntl is st to Auto, the value selected in this field may be
overwritten.

Cholces

s 0dB
s 10 dB
m 20 dH
m 30 4B

8. De-Emphasis = This field selects the 750 us de-emphasis filter or turns off
de-emphasis.

10. Detector  This field selects the Detector nsed for AF analyzer messurements.

Choicas

s BMS selects the root-mean-square detector.

m Pk+4 selects the positive peak detector.

w Pk— selects the negative peak detector.

m Pk+—/2 selects the peak average detector.

8 Pk+—Max selects the maximnm peak detector.

s Pk<+ Hold selects the positive peak hold detector.

» Pk— Hold selects the negative peak hald detector.,

w Pk+—/2 Hd selects the average peak hold detector.

n Pk+~Mx Hd selects the maximum peak hold detector.

11. Distn  This field selects the type of measurement to be made on the input
signal. The input signal to be measured is selected in the AF Anl In
field.

Chaices

a AF Freq measures the andio frequency.
u DC Level measures the dec level.

m Distn measures the distortion.

s SINAD measures SINAD.

See Also
Keys: ON/OFF, HI LIMIT, LO LIMIT, REF SET, AVG, METER,
Units
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12. Ext Load R

13. Filter 1

14. Filter 2

15. FM Deviation

16. Gain Cntl

17. Input Gain

AF Analyzer

This field sets the AT analyzer external load resistance for displaying
AF analyzer measurement results in Watts.

Range
0.1 ohm to 1 megohm.

This field selects the high-pass filter at the AF analyzer input,

Choices

= <20H: HFF
m 50Hz HPF
m 100Hz HPFF

This field selects the low-pass filter ai the AF analyzer input.

Choices

s 300Hz LPF
s 3kHz LPF

s 15kHz LPF
s >»98kHz LP

This field displays the measured FM deviation of the AF analyzer
input (AF Anl In) when FM Demod is selected as the input.

This field selects the AF analyzer gain control. When Auto is
selected, gain is set automatically, based on audio level. When Hold
is selected, gain values can be set manually.

This field sets the gain of the AF analyzer input when Gain Cntl is
set to Hold. If Gain Cntl is set to Anto, the value selected in this
field may be overwritten.

Cholces

C
e M 4B
s 40 dB

rev.01JUNS3
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AF Analyzer

18. Meas Reset (Meas Cntl)

18. Notch Gain

20. Pk Det To

21. Scope To

rev.01JUNS3

Selecting Meas Resel will erase any accomulated measurements nsed
for calenlating a final result, and re-start the measurement process
for the following functions:

= HI LIMIT

s LO LIMIT
" AVG

This fisld ressts the AT Analyzer measurements.

See Also
Reys: HIGH LIMIT, LO LIMIT, AVG

This field sets the gain of the AF analyzer notch when Gain Cntl is
set to Hold. If Gain Cntl is set to Auto, the value selected in this
field may be overwritten.

Choices

a 048
= 1048
m 20 dB
s 30 dB
m 40 dH

This field selects whether the de-emphasis filter is used when making
measurements using a peak detector.

Choices

s De-Emp Flaces the de-emphasis filter in the signal path for
peak-detected measurements.
s Filters Measurements are made without the de-emphacis filzer.

This field selects the oscilloscope measurement point. It allows you to
ook at the signal at different points in the AF analyzer signal path.
Except for the Input setting. all Scope To choices are

ac-conpled. Use the Input setting to provide de-coupling if the signal
to be measured is <20 Hz.

Choices

u Input sslects the analvzer input.

m Filters selecis a point immediately following the filters.

® De-Emp selects & point immediately following the de-emphasis
filter.

m Notch selects a point immediately following the notch filver.
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22, Settling

23. SINAD

24, Speaker ALC

25. Speaker Vol

AF Analyzer

This fiald selects the AF analyzer detector Settling. Slow iz nsed
for low-frequency audio measurements <200 Hz. Fast is used for
higher-frequency andio measunrements >200 Hz.

This field selects the type of measurement to be made on the input
signal. The input signal to be measured is selected in the AF Anl In
field.

Choices

m AF Freq measures the audie frequency.
m DC Level measures the dc level.
m Disin measores {he distortion.

m SINAD measures SINAD.

See Also

Keys: ON/OFF, HI LIMIT, LO LIMIT, REF SET, AVG, METER,
Units

This field selects the Speaker ALC mode. On maintaing the speaker
output at & constant amplitude for audio signals ftones of different

levels. Off aliows the andio signal /tone level to determine the speaker
outpat.

This field turnzs the Speaker Volume off or directs control to the
front-pansl volume control. Pot selacts front-panel volume contral

knob. Off turns the speaker off.

rev.01JUNSE3

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



CW Maas

CW Meas/AF Analyzer (CW Meas)
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1. Amplitude  This field is the Input amplitude to be assumed at the selected RF
analyzer input. The amplitude shown is for the port selected in the

RY Input field.

Range

RF IN/OUT: =21.9 to +45.0 dBm.
ATUX RF IN: —58.0 to +20.0 dBm.

See Also
Screens: RF Analyzer/RF Generator
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2. CW Freq, CWFregErr

3. CW Power

CW Meas

Thie field selects the type of measurement to be made on the signal
at the RF input. This measurement is valid only for non-pulsed
signals.

Choices

m OW Freq displays the measured frequency.
8 CWFreqErr displays the measured frequency error relative to the
continuous wave frequency set in the RF Analyzer’s Frequency

field.
See Also
Keys: ONJOFF, HI LIMIT, LO LIMIT, REF SET. AVG, METER,
Units

This field displays the measured CW power. This measurement is
valid only for non-pulsed signale at the front-panel RF IN/OUT
connector. This measurement is made at the frequency entered in the

Frequency field.

See Alsp

Keys: ONJOFF, EI LIMIT, LO LIMIT, REF 5ET, AVG, METER,
Units
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CW Meas

4. Frequency  This field sets the RF analyzer's input frequency when the RF
analyzer's Hop Mode is Non-Hop. This field is displayed cnly when
the BF analyzer's Hop Mode is Non-Hop.

Range
10.0 to 1015.0 MHz.
5. Hop Offset  This field sets the hop offset when the RF analyrer's Hop Mode is

get to Hop. The frequency ofiset is applied to all of the frequencies
in the RF analyzer's hop frequency table when the RF analyzer is

Lbopping,

Range
=50.000 to +50.000 kHz.

6. RF Cnt Gate This field sets the frequency counter’s gate time.

Range
0.11 seconds to 1 second.

7. RF Input  This field selects the front-panel RF input for the RF analyzer.
Choices

s BF IN/OUT
= AUX RF IN

8. ZeroPower (Meas Cntl)

This field reros the power meter. BF power must be disconnected
from the RF IN/OUT port when executing this function.
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Digital Demod

Digital Demod

BIEITRAL DERgQ w—

Burgy Wow 0

1. Adjust Mode

2. Burst Sel

The field enables or disables adjust mode.

Choices

m Enabled allows Trig Delay to be changed even while digital
demodulation is armed. Some demodulation triggers may be
missed when changing Trig Delay with Adjust Mode enabled.

m Disabled allows Trig Delay to be changed only when State is get to
Disarm.

This fiald selects the burst sumber that digital demodulation will
synchronize to. This field cannot be changed when State is set 10
Arm,

Choices

m 0

.

.2

=3

m Ext is used for selecting burst number 0, 1, 2, or 3 in real-time
using the SYSTEM BUS (rear-panel connector) or using internal
signals while Activated (see Screens: Cell Config (Activated]).

See Also
Connectors: Svstem Bus

rev.01JUNS3
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Digital Demod
3. Burst Type

4, State

5. Status (Use Mem)

6. Sync Status

rev.01JUNS3

This field selects the burst type for demodulation synchronlzation.
This field cannot be changed when S5tate is set to arm.

m TSCO through TSCT, training sequence codes. are used for normal
bursts.

m RACH, random access channel, 15 used for access bursts.

m SCH, synchronization channel, is vsed for synchronization bursts.

s FCH, frequency channel, ie used for frequency correction bursts.
This burst type is not supported at this fime.

m User Def, user defined, is used for user defined bursts. This burst
iype &5 not supported ai this fime.

This field arms or disarms triggering for digital demodulation.

This field will indicate whether any data is available for a Use Mem
measurement, and whether current data has had a measurement
performed on it. (The Use Mem functioz allows DSP measurements
over one archived GSM burst.)

s No Data: No data has been stored.

s Old Data: Data is available for a measurement, but Digital Demod
has been disarmed and then armed again since the data was stored.
This indicates that a measurement was made on the data

m New Data: Data is available for & measurement and Digital Demod
has not been disarmed and then armed again since the data was
stored,

See Also

Keys: Use Mem
Screens: Meas Sync (5tatue (Use Mem) )
Sereens: Digital Demod (Trig Source (Use Mem) )

This field shows if a synchronization error happened since the last
demodulation arm (when Adjust Mode is disabled) or since the
last change to Trig Delay (when Adjust Mode is enabled with
demodulation arm already selected ).

See Also

Making Measurements: If You Have Problems with a Measurement

Screens 4-45
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Digital Demod

7. Trig Delay  This field sets the time delay between a valid trigger event and the
digital demodulation.
Trig Delay can only be changed under the following conditions:

1. State is set to Disarm.
2. Adjust Mode is set to Enahled.

Range
0 to S000.000000 us.

B. Trig Qual  This field selects the type of trigger qualifier the digital demodulater
will use.

Cholces

m Normal, no trigger qualifier is used.
s RF Power, trigger events will only be valid when RF powsr ig
detected at the salected input.

8. Trig Source (Demod Trig)
This field selects the source of the trigger for digital demodulation.
This field cannot be changed when State is set to Arm. When
Activated (see Screens: Cell Configuration), triggers for digital
demodulation are generated internally.

Choices

m Ext Demod selects triggering through RP_DMOD_TEIG on the
rear panel SYSTEM BUS CONNECTOR.

s RF Rise selects triggering when the rising edge of the RF signal is
detected. RF Rise is used with pulsed RF input signals.

m Ext Meas selects triggering through the MEASURE TRIGGER IN

connector.

10. Trig Source (Use Mem)

This field salects the source of the trigger for Use Mem. When [se
Mem is triggered, demodulated data iz captured in memary.

Choices

s Bad Syne canses demodulated data to be stored when Sync Statns
becomes Bad Sync.

» External canses demoduisted dats to be stored nsing the rear-
panel svstem bus connector, USE_MEM_EXT_TRIG is high and a
valid demodulation trigger is received.
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DSP Analyzer, Ampl Main

DSP Analyzer: Amplitude, Ampl Main View
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1. Ampl1—12 These fields display the amplitode measured on the amplitude
ervalope at the corresponding time set in the Timel-12 field.

Gee Also
Kevs: ON/OFF, HI LIMIT, L.O LIMIT, REF SET, AVG, Units

2. Amplitude Thiz is & copy of the RF analvzer Amplitude field. This is the
amplitude to be assumed at the selectad input port.

Range

RF IN/OUT: =21.9 1o +45.0 dDm.
AUX RF IN: =580 to +20.0 dBm.

Ses Also
Screeps: BF Geperator/RF Analyzer, RF Analvzer

rev. 0 1JUNSE Screens  4-47
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3. Flatness

4. Measurement Summary

5. Pk TX Pwr

6. SyncStatus

DSP Analyzer, Ampl Main

This field displays the positive and negative amplitade peaks relative
to the average power over the useful hits in the measured burst.

m Pk+ is the positive amplitude peak, relative to the average power.
s Pk~ is the negative amplitude peak, relative to the average power.

See Also
Keys: ON/OFF, HI LIMIT, LO LIMIT, REF SET, AVG, Units

This field displays whether HI/LO limits set for the measurement
display fields, (Ampl1-12 and Satness) were exceeded in the last
measurement.

Sea Also

Making Measurements: Solving Problems, Messages

This field displays the average transmitted power over the useful bits
in the measured burst. It is measured from the center of the first
useful bit to the center of the last useful bit. This measurement is
only available when using the RF IN/OUT port.

See Also

Keys: ON/OFF, HI LIMIT, LO LIMIT, REF SET, AV, Units

This field displays any errors that occurred while trying to
synchronize to the demodunlated data.

See Also

Making Measurements: Solving Problems
Messages

rev.01JUNES
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DSP Analyzer, Ampl Main

7. Time1-12  These fields select the time (relative to the center of bit zero) the
amplitude will be measured on the amplitude envelope. Bit zero is
the first useful bit in the measured burst.

Range
~B50.0 to +593.0 us.

B. Trig Delay  This field sets the time delay between 2 valid trigger event and the
begineing of a measnrement.

Range
0 %o S000.000000 .

8. View This field selects alternate views of the measurement.

Chaices

m Phase Main
» Phase Err
s Ampl Main
m Ampl Rise
» Ampl Mid
m Ampl Fall
m Data Bits

10. ZeroPower Thiz field zeros the power meter. RF power must be disconnected
from the RF IN/OUT port when executing this fonction.

rev.01JUMNES Screens 4-49
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DSP Analyzer, Ampl Rise

DSP Analyzer: Amplitude, Ampl Rise View

&

— BEF ML YIER: RFPLITHODE
i i Earipr = 2

T

1 ; |
e T
) i 5

=5

2. Marker

3. Marker Pos

4-50 Screens

This view displays the rising portion of the amplitude envelope with
the amplitude mask superimposed. The vertical range is —40 to
+5 dB. The horizontal range is —8 to +4 bit periods.

This is a copy of the BF analyzer Amplitude field. This is the
amplitude to be assumed at the selected input port.

Range

RF IN/OUT: ~21.9 to +45.0 dBm.
AUX RF IN: —58.0 to +20.0 dBm.

See Also
Screens: RF (semerator/RF Anzlyzer RF Analyzer

These fields display the time and level at the current marker position.

This field sets the marker position. The marker position is settable in
units of division (div) only.

rev.01JUNS3
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DSP Analyzer, Ampl Rise
4. Mask This field turns the amplitude mask on or off.

B. Pk TX Pwr This field displays the average power over the useful bits in the
measured burst. It is measured from the center of the first useful bit
to the center of the last useful bit.

See Also
Keys: ON/OFF, HI LIMIT, LO LIMIT, REF SET, AVG, Units

6. SyncStatus This field displays any errors that occurred while trving to
svonchronize to the demodulated data
Sea Also
Making Measurements: Selving Problems, Messages

7. Trig Delay  This field sets the time delay between a valid trigger event and the
beginning of 2 measurement.

Range
0 to 5000.000000 us.

B. View  Thiz field zelects alternate views of the measurement.

Choices

s Phase Main
® Phase Err
» Ampl Main
w Ampl Rise
= Ampl Mid
s Ampl Fall
m Data Bits

rev.01JUNSES Soreens 4-51
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DSP Analyzer, Ampl Mid

DSFP Analyzer: Amplitude, Ampl Mid View
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This view displays the middle portion of the amplitnde envelope
with the amplitude mask superimposed. The vertical range is —1.2
to +1.2 dB. The horizontal range iz —10 to 4160 or —6 to <4986 hit
periods depending on the burst type.

1. Amplitude  This is a copy of the RF analvzer Amplitude field. This is the
amplitude to be assumed at the selected input port.

Range

RF IN/OUT: ~21.9 to +45.0 dBm.
AUX RF IN: ~58.0 to +20.0 dBm.

See Also
Screens: RF Generator /RF Analyzer (RF Analyzer)

2. Marker These fields display the time and level at the enrrent marker position.

3. Marker Pog  This field sets the marker position. The marker position is settable in
units of division (div) only.

4.52 Ecreens rev.01JUNS3
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DSP Analyzer, Ampl Mid
4. Mask This field turns the amplitude mask on or off.

B. Pk TX Pwr  This field displays the average power over the useful bits in the
measured burst. It is measured from the center of the first useful
bit to the center of the last useful bit. This measurement is only
available when using the RF IN/OUT port.

See Also
Keys: ON/OFF, HI LIMIT, LO LIMIT, REF SET, AVG, Units

6. SyncStatus  This field displays any errors that ocenrred while trving to
synchronize to the demodulated data.
See Also
Making Measurements: Solving Problems
Messages

7. Trig Delay  This field sets the time delay berween a valid trigger event and the

beginning of a measurement.
Range
0 to 5000.000000 us.

8. View  This field selects alternate views of the measurement.

Choices

i Phase Maln
s Phase Err
m Ampl Main
m Ampl Rise
m Ampl Mid
s Ampl Fall
m Data Bits

rev.01JUNSS Screens 4-53
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DSP Anglyzer, Ampl Fall

DSP Analyzer: Amplitude, Ampl Fall View
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1. Amplitude

2. Marker

3. Marker Pos
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This view displays the falling portion of the amplitude envelope with
the amplitude mask superimposed. The vertical range is —40 to

+5 dBm. The horizontal range is +144 to + 1566 or +E4 to +86 bit
periods depending on the burst type.

This is & copy of the BF analyzer Amplitude field. This is the
amplitude to be assumed at the selected input port.

Range

RF IN/OUT: =21.9 to +45.0 dBm.
AUX RF IN: =58.0 to +20.0 dBm.

See Also
Screens: RF Generator/RF Analyzer RF Analyzer

These fields display the time and level at the current marker position.

This field sets the marker position. The marker pesition is settable in
units of division (div) caly.

rev.01JUNS3
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DSP Analyzer, Ampl Fall

4. Mask

5. Pk TX Pwr

6. SyncStatus

rev.01JUNS2

8. View

This field turns the amplitude mask on or off.

This field displays the average power over the usaful bits in the
measured burst, It is measured from the center of the first nseful
bit to the center of the last useful bit. This measurement is only
availahle when using the RF IN /OUT port.

See Also
Keys: ON/OFF, HI LIMIT, LO LIMIT, REF SET, AVG, Units

Thie field displays any errors that ocenrred while trying to
synchromize to the demodalated data

See Also

Making Measurements: Solving Problems
Messages

This field sets the time delay between a valid trigger event and the
beginning of a measurement.

Range
0 to 5000.000000 us.

This field selects zlternate views of the measurement.

Choices

a Phase Main
m Phase Err
s Ampl Main
m Ampl Rise
s Ampl Mid
= Ampl Fall
m Data Bits

BScreens  4-68
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D&P Analyzer, Dala Bits

DSP Analyzer: Data Bits
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1. First Bit

2. FM ErrCount

Artisan Technology Group - Quality Instrumentation ...

This screen displays the measured demodulated data bits and tags
indicating how each bit was interpreted by the messurement.

This field displays the position in time of the first nseful bit relative
to the delayed measnrement trigger.

See Also
Eevs: ON/OFF, HI LIMIT, LO LIMIT, REF SET, AVG, Units

This field displays the nomber of bit differences detected when
comparing the demodulated data bits to the selected midamble

or user defined synchronization pattern when Svnec Mode is set to
Midamble. This field will display 0 if Sync Mode is set to Amplitude.

See Also
Screens: Measurement Sync (3ync Mode)

rev.01JUNS3
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DSP Analyzer, Data Bits

3. Midamble

Note i

4. Polarity

5. SyncStatus

6. Trig Delay

rev.01JUNS3

7. View

This field provides the option of specifying the bits used for
calenlating an ideal phase trajectory. (The DSP Analyzer calculates
the ideal phase trajectory, then compares it with the transmitted
gignal’s phase trajectory to determine phase and frequency error).

Choices

m Expected canses the DSP Analyzer to calculate the ideal phase
trajectory using the bits displayed on the Meas Sync screen. This
field is called Midamble or User Defined Sync Pattern, depending
on which Burst Type is chosen.

m Measured canses the DSP Asalvrer to caleulate the ideal phase
trajectory based entirely on demodulated data bits.

When measuring noisy signals (approx 10 deg rms), define your entire
burst as & User Defined Sync Pattern, and select Expected. This will
eliminate the problem of hit errors causing gross peak phase errors.

See Also
Screens: Measurement Syoc

This field toggles the polarity of the displayed bits.

This field displays any errors that occurred while trying to
synchronize to the demodulated data.

See Also

Making Measurements: Solving Problems
Messages

This field ssts the time delay betwesn a valid trigger event and the
beginning of & measurernent.

Range
0 to 5000.000000 us.

Thic field selects alternate views of the measurement.

Choices

m Phase Main
m Phase Err
m Ampl Main
m Ampl Rise
s Ampl Mid
s Ampl Fall
m Data Bits
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DSP Analyzer, PhaseMain

DSP Analyzer: Phase, PhaseMain View
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1. Amplitude  This is a copy of the RF Analyzer Amplitude field. This is the
amplitude to be assumed at the selected input part.

Range

RF IN/OUT: —21.9 to +45.0 dBm.
AUX BF IN: =58.0 to +20.0 dBm.

See Also
Screens: RF Generator/RF Analyzer, RF Analyzer

2. Frequency Error  This field displays the derived Frequency Error over the useful bits in

the measured buarst.
See Also
Keys: ON/OFF, HI LIMIT, LO LIMIT, REF SET, AVG, METER,
Units
4-88 Secreens rev.01JUNIS
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D3P Analyzer, PhaseMain

3. Peak Phase Error

4. RMS Phase Error

5. Sync Status

6. Trig Delay

rev.01JUNS3

This field displays the measured Peak Phase Error over the useful
bits in the measnred burst.

See Also

Keys: ON/OFF, HI LIMIT, LO LIMIT, REF SET, AVG, METER,
Units

This field dicplays the measured RMS Phase Error over the useful
bits in the measured burst.

See Also

Eeys: ONJ/OFF, HI LIMIT, LO LIMIT, REF SET, AVG, METER

This field displays any errors that occurred while trying to
synchronize to the demodulated data.

See Also

Making Measurements: Solving Problems
Messages

This field sets the time delay between 2 valid trigger event and the
beginning of 2 measurement,

Range
0 to 5000.000000 us.

This field selects alternate views of the measurement.

Choices

s Phase Main
s Phase Err
n Ampl Main
m Ampl Rise
® Ampl Mid
m Ampl Fall
m Datz Bits
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DSP Analyzer, Phase Err
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DSP Analyzer: Phase, Phase Err View
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This view displays phase error versus time. The vertical range is
scaled to the measurement. The horizontal range is 0 to 147 or 0 to
87 bit periods depending on the burst type.

1. Marker Pos  This field sets the position on the trace that phase error will be
measured and displayed. The marker position is settable in units of
division (div) only.

4-60 Screens rev.0TJUNSS
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DSP Analyzer, Phase Ermr

2. Midamble

SyncStatus

‘lT‘rm

5. Trig Delay

rev.01JUNS3

B. View

This field provides the option of specifying the bits used for
calculating an ideal phase trajectory. (The DSP Analyzer calcnlates
the jdeal phase trajectory, then compares it with the transmitted
signal's phase trajectory to determine phase and frequency error).

Choices

s Expected causes the DSP Analyzer to calculate the ideal phase
trajectory using the bits displayed on the Meas Syne sereen. This
field is called Midamble or User Defined Sync Pattern, depending
on which Burst Tvpe is chosen.

s Measured causes the DSP Analyzer to celeulate the ideal phase
trajectory based entirely on demodulated data bits.

When measuring noisy signals (approx 10 deg rms), define your entire
burst as a User Defined Sync Pattern, and select Expected. This will
eliminate the problem of bit errors causing gross peak phase errors.

See Also
Screens: Measnrement Syne

This field displays any errors that occurred while trying to
svnchronize to the demodulated data.

See Also

Making Measurements: Solving Problems

Messages

This field displays the marker position in time relative to bit 0 of the
received burst.

This field sets the time delay betwean a valid trigger event and the
beginning of a measurement.

Range
0 to 5000.000000 ws.

This field selects alternate views of the measurement.

Choices

® Phasze Main
s Phase Err
m Ampl Main
s Ampl Rise
s Ampl Mid
s Ampl Fall
s Data Bits

Screens 4-61
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Fast TX Carrier Power

Fast TX Camier Power
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1. Amplitude

The Fast TX Carrier Power measurement assumes that the burst
conforms to the GSM recommended amplitude mask. Deviation from
the recommended amplitude mask may cause erroneous results.

This field, which may be adjusted when in Manual control moda,
sets the expected input level of the RF Analvzer on the RE IN/OUT
port. This level must be within +3 dB of the actual level in order
that fully calibrated measurements may be made.

Range

G5M900: =21.9 to +45.0 dBm.
DICS1500: =47.9 to +32.0 dBm.
See Also

Screens: RF Generator/RF Analyzer, RF Analyzer

rev.01JUNS3
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Fast TX Carrier Power

2. Control

3. State

4. Trig Delay

rev.0 1JUNSS

This field toggles between manual setting of the expected input level
or having the expacted input level set antomatically.

Choices
m Manual {Defanit) allows the Amplitude field to be adjusted.

m M5 TX Lev automatically sets the input level to the RF Analyzer
according to the TX Level field.

This field arms or disarma triggering for digital demodulation.
The State field must be set to Arm to make fast TX Carrier Power
measurements. In mosi siluations, this field is antomatically set to

ARM when the

Fazt TX Carrier Power meaturements screen 2 accessnd. However, if
no measurement results are displayed, check this field and arm digital
demod if necessary.

This field sets the time delay between a valid trigger event and the
beginning of & measurement. This field cannot be changed when the
State field is set to Arm. It will be necessary to re-arm digital demod
after changing this field to allow the measurement to resnme.

Choices

® 0 T is normally set when the Trig Source field is set to RF Rise.

w 473.4 T (Defanlt) is normally set when the Trig Source field is set
to Ext Damod.

m A user determined value can be set when the Trig Sonrce field is
set to Ext Mess.

Range
0 to S000.000000 s

O0to 13542 T
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5. Trig Source

6. TX Carrier Power
Note i

7. TX Level

8. ZeroPower

4-54 Screens

Fast TX Carrier Power

This field selects the source of the trigger for digital demodulation,
and fast TX power measurement. It cannot be changed when the
State fleld is sat to Arm. It will be necessary to re-arm the State field
after changing this field to allow the measurement 1o resume. When
activated {See Screens: Cell Configuration), triggers are generated
internally.

Choices

» Ext Demod selects triggering throngh RP_DEMOD_TRIG an the
rear panel SYSTEM BUS CONNECTOR.

m RF Rise selects triggering when the rising edge of the RF signal is
detected, RF Rise is used with pulsed RF input signals.

» Ext Meas selects triggering through the MEASURE TRIGGER IN
connector.

This field displays the measured TX carmer power. The fast
power measurement requires that digital demod be armied for the
measurement Lo ran.

The measurement display will not update if digital demod is set o
Digarm.

The measurement display will not update if there is no signal to
measure. Lhis includes the case where the expected input level has
been set much too high.

This field is used to command the mobile station to transmit at
the specified level. This field may be coupled to the *RF Analyzer
Amplitude” field by the *"RF Analyzer Control” field.

Range
GSMo00: 0to 15
DCS1800: 0to 13

This field zeros the power meter. RF power mnst be disconnected
from the RF IN/OUT port when executing this furction.

rev.01JUNS3
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Hop Control (RF Ani)

Hop Control (RF Analyzer)

1. Address

2. Address

3. Cr To End

rev.01JUNS3

¥38. ooz
15, B0

This field selects the hop frequency address and displays the
carresponding hop frequency in the RF Analyzer Hop Frequencies
field. Changing this field also changes the other Address fields.

Range
0 to 2047.

This field is only displaved when Source is set to Seq. It works
with the Next field to determine the hop sequence for both the RF
Generator and RF Analyzer. Changing this field also changes the
other Address fields.

Range
0 to 2047.

This fleld replaces all frequency entries from the currently displayed
address onward with 0 MH=.

Hf Source is set to Seq, this field iz not displayed.

Screens 4-65
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