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Notice 

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

All Rights Reserved. Reproduction, adaptation, or tran.slation without prior written 
permission is prohibited, except a.s allowed under the copyright laws. 

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

Hewlett-Packard Company 
Lea.rning Products Departm.ent 
24001 E. Mission 
Liberty Lake, WA 99019-9599 
U.S.A 

Ordering Information 

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

© Copyright 1993, Hewlett-Packard Company. All r ights reserved. . . . 
~ . . 
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Sound Emission 

Manufacturer's Declaration 
Thls statement is provided to comply with the requirements of the German Sound Emission 
Directive, from 18 January 1991. 

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

• Sound Pressure Lp < 70 d.B(A). 

• At Operator Position. 

• Normal Operation. 

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

Herstellerbescheinigung 
Diese Information steht im Zusa.mmenha.ng mit den Anforderungen der 
Maschinenlii.rm.informationsverord.nung vom 18 Januar 1991. 

• SchaUdruckpegel Lp < 70 dB(A). 

• Am Arbeitspla.tz. 

• Normaler Betrieb. 

• Na.ch ISO 7779:1988/EN 27779:1991 (Typpriifung). 

rev.03AUG93 
F/,;'8. HEWLETT 
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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 I 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 ma.in 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 throughout the instrument's 
documentation. 

This is the instruction manual symbol. The product will be marked with this symbol when it 
is necessary for the user to refer to the 

in.struction manual (refer to Table of Contents). 

This symbol indicates hazardous volta.ge.s. 

This symbol indicates earth (ground) terminal. 

Warning 

Caution 

' 
f., :-•t , t·;~ 

The WARNING symbol denotes a hazard. It calls attention to a procedw-e, 
practice, or the like, which, if not correctly performed 

or adhered to, could result in personal Injury. Do not proceed beyond a 
WARNING symbol until the indicated conditions are tully understood and met. 

The CAUTION symbol denotes a hazard. It calls attention to a procedure, 
practice, or the like, which, if not correctly performed 

or adhered to, could result in damage to or destruction of part or aJ.l of the 
product. Do not proceed beyond a CAUTION symbol until the indicated 
conditions are fully understood and met. 

'safety Considerations rev.03AUG93 
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Safety Considerations for this Product 

Warning 

0 

rev.03AUG93 

Any interruption of the protectlve (grounding) conductor (inside or 

outside the instrument) or disconnection of the protective earth tenninal will 
cause a potential shock hazard that could result in personal injury. (Grounding 
one conductor of a two conductor outlet is not sufficient protection.) 

Whenever it is likely that the protection has been impaired, the instrument must 
be made Inoperative and be secr.red 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 trained personnel only. To avoid 
dangerous electric shock, do not perform any servicing unless qualified to do 
so. 

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

capacitors Inside the Instrument may stll be charged even If the Instrument has 
been disconnected from its so11ce of supply. 

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

(for example, normal blow, time delay, and so forth). Do not use repaired fuses 
or short Circuited fuseholders. 

Safety Considerations ... ~ ·. 
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CERTIFICATION 

Hewlett-Packard Company certifies that this product met its published specifiCI!.tions at the 
time of shipment from the factory. Hewlett-Packard further certifies that its calibration 
measurements are traceable to the United States National Institute of Standards and 
Technology, to the eztent allowed by the Institute's calibration facility, and to the calibration 
facilities of other International Standards Organization members. 

WARRANTY 

This Hewlett-Packard instrument product is warranted against defects in material and 
workma.n.shlp 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, thls product must be returned to a service facility designated 
by HP. Buyer shall prepay shipping charges to HP and HP shall pay shipping charges, duties, 
and taxes for products returned to HP from another country. 

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

LIMITATION OF WARRANTY 

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

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

A PARTICULAR PURPOSE. 

EXCLUSIVE REMEDIES 

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

ASSISTANCE 

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

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

warranty rev.03AUG93 
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SOUTH EAST EUROPE 
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In This Book 

Th.is book contains operating information for the HP 8922G. 

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

Use Volume 1 to Jearn how to perform measurements. It can also be used to remind you of 
the basic steps in the measurement process. If problems occur, see the Solving Problems 
section of Making Measurements. Use the performance test disk to verjfy 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 th.is volume 
whenever you need more information about the product's features. 

rev.03AUG93 In This Book 
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Output RF Spectrum Measurements 
Using a 3-Pole Synchronously 
Tuned Measurement Filter 

OSM Recommendation 11.10 
and 11.20 set the requirement& 
for the out-of-channel 
performance of base station and 
mobile station transmitteTS with 
the Output RF Spectrum 
specification. The specification 
calls for the measurement of 
transmitted energy at several 
offsets from the carrier 
frequency. Two types 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 each type of measurement at 
specified frequency offsets. The 
GSM specified limits are based 
on a 5·pole synchronously tuned 
measurement filter. 

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 
5-pole filter. The size of the 
difference depends on the 
characteristics of the measured 
si~al (shape of the modulation 
spectrum and the shape of the 
si~al amplitude envelope). 
Therefore, it is impossible to 
detennine a correction factor 
that predicts the results of 
a measurement usini' a 5-pole 
filter from one using a 
3-pole filter. 

BP 8922 GSM Test Set 
Given the complexity of 
determining a correction factor 
for 3-pole measurements, 
another approach is to 
determine equivalent limits 
based on a 3-pole synchronously 
tuned filter. For the modulation 
case, this is done by 
detennining the difference 
between the GSM specified 
limits and measurements of an 
ideal signal using a 5-pole filter. 
This difference, called the 
specification margin, repre~nts 
the allowed deviation of the 
transmitted spectrum from the 
ideal spectrum. The 
specification margin is then 
added to the results of 
measurements of the same ideal 
signal using a 3-pole filter to get 
t.he desired specification limits. 

A similar approach is used to 
obtain the specification limits 
for Output RF Spe.ctrum due to 
Switching Transients. Because 
there is no ideal signal for this 
ease, a signal whose amplitude 
envelope conforms to both the 
amplitude versus time 
requirements and the switching 
transient specifications is u.sed. 
Again, the specification marefu 
is the difference between the 
GSM specified limits and 
measurements on this "ideal" 
signal using a 5-pole 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. 
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The differeDOe between measurements of the 
"ideal" s:ign.als usillg a 3-pole .filter and a S.pole 
filter are shown in tables 1 and 2. These values 
are added to the GSM specifieations to obtain 
equivalent limits for Output RF Speetrum 
measurements using a 3-pole synchrol'lOU!ly 
tuned measurement filter. The acijusted Output 
RF Spectrum limits based on a 3-pole filter are 
shown in tables 3 and 4. 

TUllo 1 Adju.lrtment tor Oulput RF Spectrum due to Modulation 
Spcdficatlon for 3-Pole Filter 

3-Pole ~lfication Difference 
Output RF Spectrum due to Modulation 

Offset from Carrier (ktb) 

100 200 2SO 400 roo to 
1800 

Oifferenoe 0 2.5 1.0 o.o 0 
(dB) 

T•ble 2 Adjustm•nt Oulput RF $peetlvm due to Swltc:hing 
Trant:lents Speolflc:ation for 3-Pole Fitter 

3-Pole Specification Ditfcfanoe 
Output RF Spedrum due to Sloltldllng 

Offset from Carrier (kHz) 

400 600 1200 1800 

Differ. nee 6 4 2 0 
(dB) 

It is important to note that these values are 
estimates based on simulation and 
measurements. They are intended to allow the 
user to estimate their transmitters conformance 
to the GSM Output RF Spectrum requirement. 

Although. the HP 8922 Output RF Spectrum 
measurements cannot gu.anmtee conformance to 
GSM standards, they provide an f.nd1cation of a 
mobile's performance and can be useful for 
comparative purposes. The measuremento will 
indicate trends in the manufacturing process 
affecting Output RF Spectrum perfonnan.ce. 

The BP 8922's 3-pole filter does not provide os 
much rejection as a 5-pole filter. This can result 
in higher adjacent cha.nnel levels when 
measured on an HP 8922 relative to 
measurements on a system with a 5-pole filter. 
If the HP 8922 measured value is better than 
the GSM specification {based on 5-pole filter), 
then the = obile is definitely good. 

Tallie 3 Adjusted 0utp111 RF Spec!rum due to Modutnon 
Specificatlo"S for 3-Pole Filter 

Adjusted Umlts 8ued on 3-f"ote f'llter 
Ou1put RF Spectrum Due to Modulrion 

Offset from C:arrier (kHz) 
Power 

Control 0 100 200 250 -coo 00010 Level 
1800 

0 OdB O.SdB -27.5 dB -32dB -51 dB ·70dB 
(43 dBm) 

2 0 .5 -27.5 -32 -51 ~ 
{39dBm) 

3 0 .5 -27.5 -32 -51 -64 
(37 c!Bm) 

~ 0 .5 -27.5 -32 ·51 -«> 
($33 dBm) 

Table 4 Adju61ed 0utp111 RF Spectrum due to Swltchlng 
Transients Specifications for 3-Pole Fllter 

Adjusted Umiu Ba•ed on 3-Pole Filter 
Ou1put RF Spectrum Due to Switdllng 

Power 
Offset from the Carrier (kHz) 

~ '100 600 1200 1600 
(dBm) 

43 -3dBm ·17 dBm ·19dBm -24dBm 

4 1 -6 -17 

39 ·7 · 17 

37 -9 · 17 

35 · 11 ·17 

33 ·13 ·17 

31 ·15 -19 

29 ·17 ·21 

'Z1 -17 ·22 

25 ·17 ·22 

23 -17 -22 

~~ ·17 -22 

Data truhjeet to change 
Printed iD USA 3192 
1000-1223 

·19 ·24 

·19 ·24 

·19 ·24 

-19 ·24 

·19 ·24 

-21 -26 

·23 ·28 

-25 -30 

·'Zl .;a2 

-29 -34 

.so .00 
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Installing Your HP 8922G 

Using this Chapter 

Equipment Supplied 

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. 

• Fuse Envelope and Fuse 
• LO IN f LO OUT cable 
• REF OUT/REF IN cable (Option 001 only) 
• Power Cord 

Installing Your HP 8922G 1-1 
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Installation 
Overview 

1 Unpack the HP 8922G. 2 If the LO IN and LO OUT connectors 
are present on your instrument, 
connect the LO OUT to LO IN using 
thf3 supplied cable. LO our 

' .• 
~ 

LO IN 

3 Connect a 1, 2, 5, 10. or 13 MHz signal to REF IN. If you have OPT 001, connect as 
shown with the supplied cable. 

OPT001 
REF OUT 

REF IN 

4 Connect the supplied power cord to the HP 8922G and power up the instrument. 

Q@l® il 000 @@) ~ 

0@@ 
0 0 

CfJ (j) 
Cj 10 

... 

""' """"' 
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5 Enter 10 MHz for OPT 001, or enter your signals reference. 

Select the Reference list of choices r Select the reference from the list 

10MHz 
swu 
2MH% 
1 MHt 

Installing Your HP 8922G 1·3 
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Fuses and Power 
Cords 

Caution I 
Line Voltage and Fuse 

Selection 

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

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. 

WARNING I 
To avoid tM pouibility of hazardous electric4l 
shock, de not operate this instrument at line 
volU!ies greater than 126.5 Vcu: with. li.n.e fre· 
queTJCU/$ 1Jreater than 66 l/2 (leakage c~Jtnnts 
ot these line seztings mcy e:r:e.ftd 3.5 mA). 

1. Open cover door, pull the FUSE PULL lever and rotate to left. Remove the fuse. 

2. Remove the Une VOltage SeleCtion Card. Position the card so the line voltage appears at top-left cover. 
Push the card finnly into the slot. 

3. Rotate the Fuse Pull lever to Its normal position. Insert a fuse of the cotT&Ct value in the holder. Close 
the cover csoor. 

Voltage Selection card and Fuse Installation 

1-4 lnstaffing Your HP 8922G 

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



.r . Power Cords 

--

r 
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General Information 

Operation and Storage 
Environment 

Instrument Options 

Specifications 

1·6 Installing Your HP 8922G 

Refer to General Specifications in the Specifications section of 
Verifying Performance for information about the operation or storage 
environment. 

Refer to Specifications in the Verifying Performance chapter for 
information about instrument options. (Also see the full-color 
brochure included in this manual.) 

Refer to Verifying Performance for instrument specifications. 

( 

I 

\. 
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Making Measurements 

Using This Chapter 

Method 1 

The HP 8922G provides you with 2 methods of ma.k.ing 
measurements on a GSM mobile station. 

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

An instructional video tape is included with your HP 8922G to 
demonstrate Method 1 tasks. It shows how to get a mobile station 
to camp on, how to originate and receive calls, and how t o run tests. 
If possible, watch the video as you perform these tasks, or view the 
video prior to doing Method 1 tasks. 

Method 2 Refer to Method 2 when you do not want to establish a link between 
the HP 8922G and your mobile station (such as when 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 8922G. 
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Method 1 

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

To Run Tests and Analyze 
The GSM Signal 

rev.01JUN93 

...:;..;.;.;; __ Part 1 consists of the steps to ouTput a 
broadcast channel from the HP 8922G 
and to get the mobile station to •camp 
on• to the broadcast channel . 

...;......o~- Part 2 consists of steps for entering 

..;.;;,;..;..._-

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 
sections of the mobile station (OSP 
Analyzer, Bit Error Test, Fast TX 
Canier Power). 
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Mobile Station Camp On 
... - · ..... 

·· .. / 
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MobUe Station Camp On 

,. · Connect your Mobile Station 
· to the RF IN/OUT port 

How to get the mobile station to 
•camp Onu the HP 8922G. 

2 Remove all previous settings from the HP 8922G memory: 

3 

r--- Press (The CELL 
r,=====~--------r---------------rm;~ OONRGURATION 

Enter the transmit power 
level of the HP 8922G 

4 

screen should 
cfrsplay.) 

Enter the Broadcast Channel 
ARFCN to be transmitted 

2-6 Making Measurements, Method 1 rev.01JUN93 
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Channel11 
1 

lll 
21: 
31: 
41: 
51: 
£I : 
?I: 
811 
911 

10!: 
111: 
121: 

M.obDe Station camp On 

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

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

~~~~~~~~~Select to complete choice 
to position the cursor In the table 

~-s.:IIMt 0 to exclude the dlannel number 

5 Select the channels for the BA table: 

8. Position CUIS<Ir in tabl9 
ttJ channel to incii.Jde 
M~~. ---------1-:f 
plJShknob 

rev.01JUN93 

5. Position curstX here, 
push Knob to 
ccmp/6t8 channel 
~s 
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MobDe Station Camp On 

Setect a control channel. The control channel (Control Ch fleJd) Is used when originating or placfng 
8 call. 

For lnformstfon describing the Control Ch fields refer to 
Screens: Cell Canfig (Control Ch) 

6 Select the control channel organization: 
Select the Jist of Control Channel choices 

r Select a choice 

7 Enter the ARFCN If SD/8 was selected In Step 6: 

2·8 Making Measurements, Method 1 rev.01JUN93 
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Mobile .Station Camp On 

Location Area Identification (lAI) fields must be 
entered. The Mobile Country Code (MCC field) and 
Mobile Network Code (MNC field) numbers must be 
part of the mobile station's Jist of allowable systems. 
The Jist of allowable systems is found in your mobile 
station's SIM module. 

Enter the Mobile Country Code (MCC) 

Enter the Mobile Network Code (MNC) 

Making Measurements, Method 1 2-9 
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MobUe Station Camp On 

10 

To begin transmitting the Broadcast Channel, the 
operating mode is 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. 

Select the list of opef8ting mode choices 

!Select Activated 

2·10 Making Measurements, Method 1 

{, 
I 

( 
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Originating and Receiving Calls 

.. ( 
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Originating and Receiving Calls 

How to originate and receive caJls. 

2 Enter the power level the 
mobile station will transmit 

1 

The correct sensitivity tor the RF 
Analyzer Input setting must be set 
based on the mobile station's transmit 
level. This can be automatic or 
manual. 

3 Select the RF Analyzer amplitude control mode: 

Select the fist of Control choices 

2-12 Making Measurements, Method 1 

select for automatically S8lling tile 
sensitivity based en the mobile stalion 
tJansmlt leYel. 
Seteat for rnanuaJJy selling the e:xpet:'PI' 
sensitivity at the~ transmit 
IIMtl. 

rev.01JUN93 
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Originating and Receiving cans 

Use the Echo field to verify that a link has been 
established and to make a subjective voice quality test 

4 To make a subjectiVe voice quality test: 

Select the Jist of Speech choices 

5 Enter a delay period if Echo Is selected in Step 4: 

Enter the delay time 

rev.01JUN93 Making Measurements; Method 1 2·13 
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Originating and Receiving CaDs 

7 

To place a call from the mobile trtation 
and •receive the call" on the 
HP8922G. 

2·14 Making Measurements, Method 1 

6 Q o oo 
Dail the number Q 0 
on the mobt1e station Q Q 
to send the eSM call";} Q Q 

Q 
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6A 

Originating and Receiving Calls 

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

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

7 A Enter the MS subscriber Identification number 

rev.01JUN93 

IIJlblliOII ' SIW'""f•---· 
ftS l rltl1nhl II!Hiktt 
Ut C..ut ...CT Ct1 l 

ftll • ' tlJU I l 

Itt f l(f l t1tl,t'l 

L.lnUI 

""'' ' IMtl l 
Utt I 

t'l~..rt .. .... 
-.;tMf!t,C4ot"iii\iiii -,, 
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Originating and Receiving CaD& 

9A 

Read and validate the results: 

Transmit quality 
level 

2-16 Making Measurements, Method 1 

Signaling state 

( 
·, 
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Display IItTY ampl/lUde 
Of phase view, Of clllt:i 
bits wfttltJfA re-aming 

PlmeErr 
Amp!Makl 
Amp! Rise 
Ampl Mid 
AmpiFall 
Da!a Bils 

Run Tests and Analyze GSM Signal 
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Run Tests and Analyze GSM Signal 

1 

3 

To test and analyze the transmitter section of the 
mobile station using the DSP Analyzer screen. 

2 
Gall Status: Connected 

Press to arm the measurement 

2·18 Making Measurements, Method 1 

Select DSP ANL 

( 

'· 
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Run Tests and Analyze GSM SlgnaJ 

4 Read and validate your measurement. 

No Error Message .., .. ,~ Results displayed 

•at I'Jrlu• ~,,., - Fltu-r-11<-• trr•r -
0.41 - 1.30 SyncStatus: No Error 

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

r- Select the View list of choices 

ut ltltfU,.'rTf l f ' "'Ui 

U fu .. lu•r - '''·'v.N' '"" - ~ Select the desired view from the list 0.41 - 1.30 .. 
PKN 11rfl - it:.l If~: .. 1.04 .. ,.,., Choioes: 

fai .w.w.: !1l.L.!!l1 
,. _, __ ,/ PhOse En ... lti, Otlu Arrcll Main - Alrcll Ri&e .. 

Amp! Mid 
AmpiFall 
Dati Bit; 
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Run Tests and Analyze GSM Signal 

To test and analyZe the transmitter section ofthe 
mobile station using the FAST PWR screen. 

1 2 
Call Status: Connected Select FAST PWR 

au. CW!t"n 

~._ ... I~J-' lUI C!M l Off c..-..1 e tiM: ... 1:~? • •~ •n •• ttabl i lei Jt....• 0 

JPS~t":$ '•• ..,, . -::-1::~ ~ Zl ~~ ;! I 
J: II 1J M l: t Mf'CI! U fCC 1 

e..... .... """"'""' n~·hr ~ !=~:" ~ §:51 !!I! 111111 :gt-1 lo1l..laU .. ·-s•- .11•• ;;; iiii-a rs: ... 
~ 

CM\ IH I 

h•U " n1..,..1 ;::-' "'jlf ... - . 
• -t(!f ( 4111>\nJ IIU~ T.l II:• * 1 .... """ '"' - r,_.,,.,. • 

iiiiiJ:. - 1-=-
" ... 

3 No Error Message~ 
,----- FfttT n tRmD 1'0111:1 - -7Jw::lLt;;;:>UI.r> displayed 

r.- Cc.rrhr PowH -

18.04 
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{ 

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

Run Tests and Analyze GSM Signal 

1 Demod Arm: Ann 

2 The mobile station must be In loopback mode: 

Select the Loopback mode 

rm- No loopbllcl< 

9 - l..l!>opbeel< on, Witt-­
--I..Qc)pCIOQkon, WllhCUbme-

3 The HP 8922G needs to send a Pseudo-Random Bit Sequence: 
Select the list of Speech choices 
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Run Tests and Analyze GSM Signal 

4 Select BIT ERROR to display the BIT ERROR 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 
erTOr tests are displayed at one time. The numbers 
selected In the Meas Num fteld determine which bit 
error tast Will be displayed. 

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

rse•tect a number to identify the bit error test results 

2·22 Making Measurements, Method 1 
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Run Tests and Analyze GSM Signal 

·' 

6 Select the type of bit error test results to display: 
l Select the Type 

Choices: 

7 
Enter the number of bffs to test 

Repeat steps 4 through 6 for the second measurement results to display 
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Run Tests and Analyze GSM Signal 

,~\ ,. 

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

Select Single or Cont(Oontinuous) 

9 Start the bit error test: 

Select Run 

1 Q Read and validate the bit error tests 

No Error Message -=:::--,.A 
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Method 2 Use this method when you do not wa.nt to establish a link between 
the HP 8922G and your mobile station (such as when testing 
modules). 

. . 
Ma1Q11g' M~ur.ments-~ethOd 2 

Making Measurements On 
Or Demodulating Signals 

With The HP 8922G 

0 

rev.01JUN93 

--- This section will show how to prepare the 
HP 8922G for measurements . 

....;....;;...;__ This section will show how to make 
measurements with the HP 8922G; 
Amplitude/Peak TX Carrier Power, 
Fast TX Carrier Power, 
Phase/Frequency Error, 
Data Bits, 
Pulse On/Off Ratio, 
Output RF Spectrum, 
and Digital Demodulation. 

~-- This section will help solve problems that 
occur during measurements and 
explainerror messages. 

Making Measurements, Method 2 2-25 
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What You Need to Provide 

GSM Signal Requirements 

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

If yon do not have the capability for generating a GSM sigllal 
that meets the requil'ements listed below, the HP 8922A KOl 
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. 

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 choose Amplitude in 
the Sync Mode field): 

1. Training Sequence Color Code (TSC) 0, 1, 2, 3, 4, 5, 6, 7. 

2. Random Access Channel (RACH). 

3. Synchronization Channel (SCH). 

• A known amplitude (to within ±3 dB). 

• For digital demodulation, an input signal that meets the following 
specifications: 

1. Frequency Error < 0.1 ppm 

2. RMS Phase Error < 5° 

3. Pea.k 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. 
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Setting Up 

Setting up the HP 8922G 

rev.01JUN93 

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

-+.~~~-RF Ana}yzer is set up 
to feceiW signal 

+.-:----:-~+- Trigger must be synch~ized 
1111!11 1he beginning of 1he burst 

0 ® ®® 
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Setting Up 

1 Press ta display the 
RF GENERATOR/ 
RF ANAL 'YZER sceen 

All GSM measurements begin with 
accessing the RF GENERATORIRF 
ANAL 'VZER screen to define the RF 
signal, and to select your signal's 
connection. 

t--r----l . ......... ~ Joo D q 

2 

3 

Press the PRESET key or cycle the 
power to the HP 8922 to place the 
instrument in a known state. 

Enter your signal's 
RF Frequency 

r-s~e/act the RF Input list of choices 

....---Select an RF input from the list 

2·28 Making Measurements, Method 2 

tf your signal's amplitude level range 
is -36 to +20 dBm. 
tf your signal's amplitude level range 
is 0 to +45 dBm. (Must be selected for 
Peak Transmitter Carrier Power or 
Pulse On/Off measurements). 
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•·· { 

4 Enter the expected 
amplitude of your signal 

If you want to demodulate clock and data from 
your signal, tum to Perfonning Digital 
Demodulation. For all other measurements ••• 

Continue the set up by accessing the 
MEASUREMENT SYNC screen to define the 
your signal's mlclamble or •burst• type. The 

/ burst type must be dlaplayed In the Burst Def: 
field before H can be selected. 

5 

6 

Setting Up 

Connect your signal to the HP 8922 
connector chosen in Step 8 

0 

Press to display the 
MEASUREMENTSYNC~n 

looool 

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

Select the Burst Type list of choices Choices: -select your 
~lttiiUUI!(III mu; / :;: signal's t..rn ltth•j JliM11Jh 

• • .. ,,, &trte• r t H OJOClU010:1COOOIIt00lUOJC TSC2 Burst Type kru h H : 
I\JU1 UAttfl, TSCa 

Burst Def is 1he llif1;1't'h h t U 
lit Puhhll• 'i TSC4 

list of currently 1f'h b cl1-- 'T5CS 
~ !W...!!1! ~ !.t.lUlAt TSC6 

defined burst - Jtu l •wrct l •rn S-ri v T5C7 

types ~ 5:' ~ - RACH 
J-4t tC'\ h • li 

... IU f ueo ilh C..tu SCH 

~~ O; rle I ~'~ "''' J:~/1;!11' FOH 
tdJQI - Useroet 2:ncs R:l:-J: Qp 

II• tltu 
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Setting Up 

8 Assign any of the 4 available Burst Numbers to your signals' Burst Type defined 
in Step7: 

Burst Def 
types will 
update -~:<'Vv.:il 

9 Select the Burst Number the HP 8922G will use In the measurement 

Select the BurstS I l"st f choices -, e l 0 

' IIE!m 1•1 ITit 

'" Select the Burst 
Number that 
corresponds to your 
signal's Burst Type nat's 

must 

ayed!Jl .. ,.u 
-= •?'~ 

Yoursig 
Burst Type 
be displ 
select -~ 

a.nc ••~~ .. I'., y,..,., 
..,., ., t.M1fli l l ••••1• tun 
lit Ptt U h •• " Trh '"II 

!uLSW .la&.lW - Trh $tfolte• 

.bi:LI..Ial. 
..)..,.., Tn-tt 

trh ltln 

Ql1tl$ 
IIIMII z; tses t'J,:r ., .... 

l e OIU 

. . 
I " U0$1 I 10101 UtOOOIIOi 11010 

Choices: 
Jk ~ .lloUxll. v 0 
... ' i!' ~IU 1-J.4"S 1 £,." L. n t~ ..... 

*""- f• h Ttol ' 2 
••rn 11n 

3 

10 ~Select the Trigger Source list of choie85 

r-•IR-CiliC 
" " ' h!fpl!l t fl IH,...l • I Select a Trigger Source from the list ktu ._..~~ • . v 

k ttC t.,..; 
t11 OtUI UOIOliOOOC(ItOOI U tlt 

.. f).t l"'"t\1 J I ., ...... '""' 
t ' t fMUI~I ' · Choices: 
Trh .. , ,, - -!tl!....W1 !Is: :w !aUlA IIIIIL..IDr. v ExtDemod r-Rear panel SYSTEM BUS connector - , ... So-ru ...... t ,.., 

twl...ll£ : ... ,£" RFRise r-Aising edge of the amplitude envelope h i-t Dthr 
.. ,., 1rHt 
o:TStS i biiC tl. ~ i•Dtll Ext Meas r-Frontpanel TRIGGER IN connector t ; 'tSCS I'J~::· ):Qaf 

Jlo Ocu -
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Setting 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 occur near bit 
o using the Trigger DeJay field (see Screens, Measurement Sync). 

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

11 Connect the trigger signal to the HP 8922G: 

SYSTEM BUS (Rear PaneQ 

TRIGGER IN (Front Pa.neQ 

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

See the following secUon 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 Ratio Measurement, 
Making an Output RF Spectrum Measurement, 
Performjng Digital Demodulation. 
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Malclng Measwements 

Making Measurements on Modules with the HP 8922G 
Making measurements on modules begins with selecting a 
measurement scr~ from the To Screen (in the lower-right corner of 
the display). After completing the measurement setup just described, 
all you need 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, a 
meter) or in a numeric format (a digital rea.dout). 

Demodulating Signals with the HP 8922G 
Digital demodulation begins with selecting DIG DEMOD from the 
To Screen (in the lower-right comer of the display). After completing 
the measurement setup just described, all you need to do is follow the 
instructions given in Performing Digital Demodulation. 

+A~~~~~a~n~ 
the JoslrUment in an actiW 
measurement mode 

+-'"'"":':""-i~The Blu6 shifted 
DATAFUNC'nON 
keys are used to 
customize <isplay 
I'II6UIIs. 

~..::;:_-'-'"'------'-i,;.4~-The HP 8922G $hould not 

2-32 Making Measurements. Method 2 

cfl6piay any error m gee 
and the SYNC STATUS field 
dl$play$ "No Errors". 
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Making Measurements 

· \ Choosing a Measurement or Demodulation 

I. 

rev.01JUN93 

After you have set up your instrument, choose one of the following 
procedures. 

Making an Amplitude/Peak Transmitter Carrier Pow~ Measurement 

The amplitude measurement provides 12 amplitude measurements, 
ta.ken from time-positions within the burst. You can choose your own 
time-positions, or use the default settings. 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 is calculated over the time 
that t he useful information bits are transmitted. Performing this 
measurement also displays peak± ilatness over the usefu.l bits in a 
measured burst. 

Making a Fast Transmitt~ 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 useful information bits are t ransmitted. Performing this 
measurement also displays peak± fta.tness over the u.seful bits in a 
measured burst. 

Measuring PhasejFrequency Error 

Phase error and frequency error measure the difference between a 
theoretical, expected phase t rajectory for a signal, and a sampled 
measurement of that signaL You can also view the phase error trace 
versus time. 

Making a Data Bits Measurement 

The Data Bits screen displays the demodulated data with midamble 
bits and R.F level error bits marked. 
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Making Measurements 

Making a Pulse On/Off 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 portion of the pulse 
trace. 

Making an Output RF Spectrum Meastrement 

Output RF spectrum measures the spectral power (due to the effects 
of ramping or modulation) a.t a. specified frequency offset. You can 
view the output 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 a.re output to 
the front-panel Demodulation Out connectors, and to the rear-panel 
System Bus connector. 
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Amplitude/Peak TX Carrier Power 

,-
I Making an AmplitudejPeak TX Carrier Power Measurement 

rev.01JUN93 

Display Any Phass V16W Or Data Bits 
AftBr The Msesut8ment Is Oomp/tJtsd 

(optiorral) 

0 @@@ 
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AmpfttudejPeak TX carrier Power 

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

The Peak Transmitter carrier Power 
will be valid if the the RF IN/OUT 
connector is chosen as the RF Input 

1 
Select DSP ANL 

2 
r- Select the Vtew Select Amp/ Main 

list of choices from the list 
t11 tJibmt• ,.. 

h ......... llur - h f'QM('t (f'tt• -

0.41 - 1.30 
•• h ur trnr - !!Hf! ... 1.0'1 llf t:rn, Choices: 

'"ii !:II.Wl tJ:U...lW .!!..!.!:Wm v .... 1;h Dt lU ktl l l-lirlt Ampl Main -• ... 

3 Enter the measurement time: 

in the measurement time, 

2·36 Making Measurements, Method 2 

The DSP ANAL VZER! AMPUTUDE 
Main screen displays 12 power 
measurements. The time displayed 
w1th each measurement Is relative to 
bit 0 of the GSM burst 

............ to 
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Amplitude/Peak TX Carrier Power 

It Is optional to set high and law measurement limits. If the measurement 
exceeds a limit, the Hi or Lo annuciators wm flash. 

Umlts can also be set far Pk Tx Pwr or Flatness measurements. 

4 Enter the measurement limit: 
Position cursvr 

5 Press to arm the measurement 
l 

JIEAS I -o oooo l!WEJool -

DIBoBioooo -

D DODD 

BIOIDDDD 
Q DODD 

-
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Amplitude/Peak TX earner Power 

6 Read and validate your measurement. 

No Error Message -=~ 
Ji~;=:r..i;.ijE~:'=~:l=~~~:::;:::::'?" Peak Tx earner Power 

'::IP.!i1~~--..- Fiatness Peak+. Peak-Amplitude 

7 Dlsplay portions of the amplitude envelope as a trace: 

l Select the desired view from the list 

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

- Select the Vew list of choices 
i 

' a.Tn'"~l r Select the desired view from the list ! '\ li i 
' ' ! ; ... ' ! l : n..!lj Choices: ' ; ! ! ... " ' : ! I·'¥"' PhaseMaln ' 

! Phase Err 
j i I Data Bits _, .. ,l, ' ,;, owl "" '" ~I "" OltU!I--.... ft ••• 
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Fast TX Carrier Power 
.--.. 

.· Making a Fast TX Carrier Power Measurement 
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Fast TX Carrier Power 

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

The Fast Transmitter Carrier Power will 
be valid only If the RF IN/OUT 
connector is chosen as the RF Input 

1 
Select FAST P\NR 

l m i (:r#uu jt .o. 
sf.a.1~lt!ll.l1 tnt 

lllhl .... 1-
,,.,,., . ...,..,..- . . 

•u tlGlill lOlttJM~~)ue;u;J 

J:::~ l::~~ ) • 7 
• an,.t 1t SH01 
,. • ._ •n u1 ... , " l M t btU -Jl:.u.J&!. .u.u..t:it ~ .:w..J:u. "' ';-I"''" h .. ; - &iiWii. Sntt S1ttN s·u • 11Sd .. .. 
I IJ.OI fn • c.~~u 
l : ttcs ~ ·~'·' h t f 

'" ,,, .. "' !;;;;;-
'"~"' ---. 

h N '" " ~ 
r;;; 1-

~,...., 1{11 - ~c!!;, 1:· '-'~tt eu t 
f==:: W O> -

It Is optional to set high and low measurement limits. If the measurement 
exceeds a limit, the HI or L.o annuctators will flash. 

2 Enter the measurement limit: 
Position cursor 

~~==~~=r-~==~==~==~~ 

,.---- fiSt~ tlUU t 

1'1 { I H1fT h trrt 

18 .0~ 
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3 

Fast TX Carrier Power 

r-- Select the Trigger Source list of choices 

,..---- - '"' "<tlt!lt ..... -----. 

l)t (H1'Ut •tnr -

18.04 

I Select a Trigger Source from the list 

Choices: 

Ext Demod 1-Rear panel SYSTEM BUS connector 

~ ~ .!!..!.w1J ;- RF Rise r- Rising edge of the amplitude envelope 
...... M\i t~rn ~~ T'r< l.t'Yd 

~ iiiiliiiil .... Ext Meas r- Front panel TRIGGER IN connector 
L_ __ J:~::~==~ .. ~·~::~--~:=~~~ 
Trigger stgnaJs 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: 

SYSTEM BUS (Rear PaneO 

RF Rise (from signal) Z if . 
I A g_o~ ~i~ ~~:1 

I ILI ~.V~ Q g~~ ®~~~~~ 
j-= o.. ® ®® · .. 

c ® e e o ® ® ® ffifGGER IN .(Front Panel) 

5 Read and validate your measurement. 

No Error Message~ 
r:----- 11!11 "'t.lnltl , .... -----, 

Tx Carrier Power 
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1 · · Measuring PhasejFrequency Error 

Display Any Amplltvds V/BW Or Dara Bits 
After 1M ~remfHif Is Ccmpi#IIIKI 

(optiona)) 

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

2 Select the View Choose PhaseMain 

list of chOices hum the Hstl 
ov ..... nu: •"fR 

I .. xu f•n• - ·-·~ 0.41 - 1.30 
, ~ , ..... Lto·t - i:! -t::t.. . 1· 4 "' ""' Choices: 
! .!:.1m: b>...!!u l!...lalmL v 'ti h 

~ ,AI' H I•· Phase Main 
":• • 

...---1· '" WilUtl ..... ·---.. 
w f hu t h ttr - ' ' " ... " tr~tr -

0.41 -1 .30 

Phase/Frequency Error 

1 
Select DSP ANL 

It is optional to set high and low 
measurement limits. If the 
measurement exceeds a UmH, the HI or 
Lo annuclator will flash. 

then enter the limit value 
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·, 

Making a Data Bits Measurement 

Display Any~ Or~ VJeW 
AlttK 'The MBasurBrnent /$ Comp/etBd 

(optJDnafJ 
Pha9eM81n 
Pha&eEtr 
~Main 
~Rise 
An"C)I Mid 
An"C)I Fall 

0 

Data Bits 
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Data Bits 

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

2 r-Select the VIew Select Data Bits 
list of choices from the list .... "' AI_Ai'I'Utl fdSl' 

.. t ..,, ,,.,.., 
0.41 - h-nlf-ct !tte.f -

- 1.30 
'"' Au• ,,., - iW ffitu 1.04 .. ,~,._, 

Choices: 
Ita = 8UL1ll! ~ v f.h~ 

~ Data Bi1s .. 
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3 Press to ann the measurement 
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Data Bits 

4 Read and validate your measurement. 

No Error Message -===[p Results displayed 

I II 
tttUOltlt t OOUOIIU 

.. 
U OOOOU1t 

.. ouuomu .. .. "' IIICIIUIOU HIUtJhtl "fCOl.OO.ll -uo i~IUUJO '" IIIMUOI1 IUO:JOG4 

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

- Select the View list of choices 

r.• JMLm t• 1m un 

" 
. .. r Select the desired view from the Jist "' " lltHOIIIO OOChOtut OOOOi tO:.NI UIOIIIIUOCI ,.,:. 

" 
'"1). ' 

' "' •• I""Utl tWD01tt1 '=~} i==~ ... , Choices: 
) " "' Ill 

p/ nll1 lOI J UOUltUt UttOIIHU itlfllllll F'haseMain -.. , . I U "'-En' 
tH:Oiltlt ouuuoo. J010100G Al\1ll Main 
.... , ..... .. 'h • • ., 1 ..... 1 • ...,., AmpiP.i&e .. 

' hhthr ·I frh O•t•j l Alnpj Uld 
[Amp! Fall 
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Pulse On/Oft 

r 
r I, Making a Pulse On/Off Measurement 
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Pulse On/Off 

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

1 Select PULSE to display the 
PULSE ON/OFF RA TJO screen 

The Trigger Source for this 
measurement must be Ext Demod or 
Ext Meas, see Step 10 of Setting Up 
The HP 8922G. 

2 The Pulse measurement must be calibrated within 6 minutes of making a 
measurement: 

r-- Position cursor here, 
push the Knob to calibrate 

~"- -(wait a few seconds for calibration' 
t.J r W I U fJ 

-95.71 -34.17 -

1::: I;"J., "' ,,., 
bh t.IU..bL 1l.d...l!.u ~ 

~-~ hh0.1" .~ 

sw ·< .. . ... -
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It Is optional to set high and low measurement 
limits. If the measurement exceeds a limit, the HI or 
LO annucia1or will flash. 

3 Enter the measurement limit: 

Pulse On/Off 

Position cursor here, ...... then then enter the limit value 

r---- .$lM1011tUU---.. 

,..,. , .. ~l«f JdJ -

-94.47 
hlu C.I"CII t b • 

-95.74 

-
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Pulse On/Off 

4 Press to arm the measurement 5 Read and validate your measurement if" No Error Message 

..----"M~· , Results displayed 
"1 " WOH t tu ; •• t- 1wu • ""-~;·.!,'7 - I - 95.74 .., , 

~:! fmu -· ,,,., ~blal::::7:-:--r:w~.-=,-:-, -.-:,-,.,-;,,,;,;,~",..,~"'.,.:.':::::"'::::..' SyncStatus 
"'Itt u •• ,... ~ liiili. No Error 
~ ...... - II .... ww.. .. -

6 A trace view of the rising or falling portion of the pulse can be displayed: 

r- Select the View list of choices 
f'IA.St ..,.,. tun 

.. lu h'fft t aw -hib t W t U ftU - ~Set -95.74 -94.47 

t::: tm., .. ,,,., Choices: 

ect the desired view from the list 

ol.u ~ l!&&.lW I .. ... ,,.It v Yl•• ,..... ,,,, 0.1 t• Flise - " ~ ! Fall ..... .. 
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Output RF Spectrum 

Making an Output RF Spectrum Measurement 
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Output RF Spectrum 

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

The HP 89226 must be set up before 
starting this measurement, see Setting 
Up The HP 8922G. 

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

Posftion cursor here, push the Knob to calibrate (wait a 
few seconds for calibration) 

3 A reference must be established: 

f s -Select the Mode list o choice 

lkl,..,, "",..... 
- IJ "'"' .. ;.----, 

"·· - tru lm .. 

lect the desired reference measurement 
m the list 

~se 
fro 

0 f3 ... ,.. 
Choices: 

-"1._U...J!o:j ! L.a.! !w..1!a ~ v ., .. 
·~· ,~,. -.:~ ... ... ]''"' Ramp Ref -- ....., ....... - ~ "'' Mod Ref -

For Output RF Spectrum due to pulse ramp 

For Output RF Spectrum due to modulation 
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,~ 

'· 

Output RF Spectrum 

4 Press to establish a reference---------------. 

Message 
must 
display 
before 
continuing 

0 
5 Select the mode that corresponds to the established reference (Step 3): 

6 

rev.01JUN93 

r-- Select the Mode list of choi ces 

~Jt tf' $ttCTtOII 

IM1•1A u-s ..... - ~.!l t:;! •• 43 lit ,, •• 

f<t..!LI!.u ~ ~ ~ 
' I"' .... 

~ r··U~lh. -- ''"~· ffhtl ... 

Enter an RF Frequency 
Offset 

v 
I 

Choices: 

Ramping 
Modulatn 

elect Ramping or Modulation 
om the Jist 

8 
ffl 

tt is optional to set high and low 
measurement llmtts. H the measurement 
exceeds a limit, the HI or LO annunciator 
will flash. 
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Output RF Spectrum 

7 Enter the measurement limit: 
Position cursor here, ...... then 

r------ ~Dftmn------~ 

~-.. ,, ., 

8 Press tD ann the measurement 

then enter the limit value 

9 Read and validate your measurement. 
~ No Error Message 

~- -~·- - Results disp,layed 
0.43 

1 0 A trace view of RF power versus time can be displayed: 

Select the View list of choi 
uu~ 

,...M II a...c_,,.. - t::: P.F.., I Set 
0.43 .. ,,,.r 

ect Trace from the list 

Choices: 
4..I!.J.ul IW..Id JluU<U ' v 1'i~ - Ttl• fthf ... ! U''* Trace - ~ - ''"' ~fut 

... ... 
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Performing Digital Demodulation 

rev.01JUN93 

S616c1Ths 
D/GfTAL DEMOD Str8Bn 

DIGOEMOO 

0 

Digital Demodulation 
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Digital Demodulation 

The HP 8922G must be set up before 
starting this measurement, see Setting 
Up The HP 8922G. Steps 1 through s. 

1 Select DIG DEMOD to display the 
DIGITAL DEMOD . 

The DIGITAL DEMOD screen Is used to define your signal's mldamble 
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 Choices:---Select your signal's 
Burst Type TSCO 

-I UtiTlt."" TSC1 
JliW. u ~ .l:.:u.!I=J JcU..Ja!..l. TSC2 
~,.n h u I I..PH , ,..., S,,H f•H ·~"' , .... TSC3 - -toh tlltl ,,~~ kt! :'u • 1...._1 Td• ~~~ TSC4 - - - - TSC5 
~ -.u:.ll ~ .Ill.:...: / TSC6 
''"" Trn .sawc:·• flltn l.e l f t : t f .e¥1'(t TSC7 - -1'ri• C•l~ s:~ . .. , .. 

:~"~. 
RACH -... ,, .,(' 
FCH 

... ~~- ..... - UsefOef 
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Digital Demodulation 

3 Select the Burst Number the HP 89220 will use in the measurement: 

4 

J.I!:&UitA,R 

"'"' ''" -lrU Ovt' 

r-s feet th B t N. rst f h ·ces e e urs um 1 0 c OJ 

tiC It IOICO 
.lwUa.J liiW.!>!o..l ~ IWUI&.l ! 
.... , t rM liliWiiii. liiWilit .. ,.,,_ ChOices: - -Tt h htl ~ ~ ~ / - 0 
Jwu.:. .llaiUU1 ts: ..lla - v 1 
tuu , .... c.. ••• hH\ ftl iili.llil - - - 2 

""' 14ht ~:11'~:w. ta~"t .. ....., 3 
; .. , ... 

r-- Se/ ct th 7i . So fst fCh ·ces e e ng urce 1 0 01 

- Select the Burst Number 
that corresponds to the 
your signal's Burst Type 

-IJUTAI. Kat 

I&Ul<U ~ lsi:U...bA..l I Select a Source from the list 

"'- ~t'l , ,... 

~ - -•• h•l Trh ..,, , Tr-tt I••! Choices: - --=- l llfj kU& R1ill.lm - v ExtDemod ... Rear panel SYSTEM BUS connector 

Rising edge of the amplitude envelope 

Front panel TRIGGER IN connector 

P:ll• 1 'I• hWCf • .,.,..1. "1 lrh t .. '"* - - - - RF Rise ..... 
•rtt OfJn ""'' U•h• 

su,, • ....., .. "''' •. h··· 
·r ... .... Ext Meas --
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Digital Demodulation 

Trigger signals on the SYSTEM BUS or 
the TRIGGER IN front-panel connector 
must occur near bit 0 of the 
transmmed 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 automa1Jcally generated 
when the rising edge of the amplitude 
envelope Is detected. 

5 Connect the trigger signal to the 
HP8922G. 

SYSTEM BUS (Rear Panel) 

miGGER IN (From Panel) 

6 Select Arm to arm demodulation 

7 Validate your measurement. 

No Error Message ~ 
.--..... -

2-62 Making Measurements, Method 2 rev.01JUN93 

' "\ 

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



If You Have Problems 

If You Have Problems with a Measurement 

rev.01JUN93 

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

• Message Line Messages 

• Sync Status Messages 

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

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

~tToArmorOullry ~ Chockthatameasuramentscreenhas 

~Inactive M-._ • . ! I been selected from !he To Screen. 

r,_.,..,.., ! I ""'-~"'"'" 
"~ rngg.r delay ! 

DO 

D 
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If You Have Problems 

Possible solutions to Message Line errors. 

Trigger Timing 
0 a. Check if the trigper i'$ being received. 

On 1ht MEASUREMENT SYNC sc:teen elleCk if the correct burst type haS been 
defined. See StepS 1 0 and 11 in Setting Up the HP 89.22G. 

0 b. Ct1«k lf !he tffgger is being receiVed at th8 ccrrect tilrl6. 
The First Bit 1ield on the DATA BrTS aa'M/1 dlspla)'51he till18 diffe1'811Ce 
between when a tnggar Is being reoeM!d and when 1he 11rst bit of a burst 
occured. The time difference i$ only valid if FMEnCount is o. 

Trigger Range 
For Pulsed RF 

rev.01JUN93 

Trig Oelayfield 

" H:t~OhiD .. 
to:~u:eu 

·~· 

First Bit 1ield 
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If You Have Problems 

Is an error message displayed In the SyncStatus field? 

D 

2·88 Making Measurements 

Digital Demodulation 811"0( • I)OOonn a 
PhaseJFrequency Error measurement 
to identify which of 1he SyncS1alu$ 
ellO!S listed below may be the possible 

..1.....-IL...o problem. If ' No Error" is the result, 
• ~1he measured 

P~ error to the 0.3 
GSMK Data RecoYery speeification. 

F===FM=Enots====h ..__ 1~ 
;::::==s=hortButst====:'' :. .

1 
See solllliOnS , ,4. 

Lsve/Late f· ... See solutions , .2.3,4. 

:::=====:-
See solulions 1.2,3,4. 

, __ 
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1. Trigger Timing 

o~.,.-.. tW~g­
OIIbe~SVNCSCttCI"lCll'ledtJo.CCWTectoc.mtyper.s beer\ 
-see s-1o w 111n~ u.u. HP8922G. 

0 O>od<l li»-irtWig""*-!llli»-­
,.,._B<_on..,OATASITS-~me--.aoo _...., ... ,.~-n..,..,.....,.biolo"'"' 
OOOtnd. Tbetlmo dil....,. if.OI'fyVIId 1!1 FUEnCccn • o. 

Trigger Rang& 
For Pulsed RF 

Possible solutions to Synesta1us errors. 

2. Mldantble Sync 
QC/>ed< ... _O(_...,. ..... _ 

On OO.IEASUREMOO S'VNC......,"*XIi>o BlntSolllold. Soo - 7-
9. in St>ing U. ... HP 811220. 

QCI>oc* ... Oi_ol __ 

Prbm a Dal:aSita ~ Att "M' _. ~ Lmet 01e bG lhat are 
iderdeiJ • b midanflle blt..S. ~a DataSiis .........._ 

3. Level 
Q ~ ... -.;,g-.. IIIORFGee!ATOMIFJNJJ..I'2!il!­
f-field ilr ... """"' ft-.-Sllop2 1ns.aitlg U9 ... HP -AFiflcu1ielcftoi._CICII!'f«<~choice.MeSiillp3tl~UphW ....... 
A'lll' ..... lilldilr .. _ _... ... Soo941nSIIIInoUp ... HP -NlC J4ode; field. If .._Open or AAIG it a. ........ tnCJdt. c:tlOC:klhe '4due n 
1he ();len LDop MC ValUe 1leld. W Oioeod .. 1he ll8lected mod&. c:tlec* u.t 0. 
lultio_(ll_l_-v2......,. 
""""""(li"V*-I>iMdlE>IorHopTrlg,_,._ 

oa-,..aw~~or ... _...,. -·-lX_CIITiot_s.o_ .. 
~TXcomor,__ 

4. Amplitude Envelope 
QCilorrc*ilthe~~i:!l~fdBdJM..,..,....,.ctri!p,.U!J/IIIU 

pa'ftt/U.b&nt 
KFMEmn: - ·Doll:! Bits-..--... ... ciOf>IIY-Ihlbls - .. 
wn&ftpo.., .liOiow, ·S..~aOiU.Si:l~ 

lt Net fM &ron;: -·---Come<:IPULSE, DeMOOUI.ATION OUT........., O>$COPE 1>1, MOAS\IRE Q00100C00r. 

'I!' .......... 

ff Yoo Have Prob,lelr6 

.----""~' ""*'"'~ 
~'"'"' ll. ... ;" s:....- ~-Itt! 

·-~ C.::: ..... ~ ;.."x.:::t.:._ r,_, . •·:;;:e-~ 
:;_"" r..* ... r-... :1..: ... , l< ...... 

' ::...''""' :1.. ..... , , rJ...~rr..."".' 1\.o .. 
•• l" •• !! "'**'• ......... .... :_ ' •. , ... .. .. -... ___ ,_,_ 
.... . ....... 'lili.liii!j 
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3 
Verifying Performance 

Setting up the Tests 

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 manna!. If the instrument passes this verification, 
its operation a.nd speqfi.cations axe assured within the measurement 
uncertainties provided in the performance test print out. Because of 
the specialized nature of the HP 8922 and the equipment required 
to support it, it is recommended that calibration and repair be 
performed only by specially equipped Hewlett-Pa.cka.rd service 
centers. 

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

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 equipment 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.06MAY82 

Performance Test Software describes how to i11sta.ll and operate the 
HP 8922 Performance Test software. 

Test Descriptions contains a description of each test that is 
performed by the Performance Test software. This description is 
intended to help locate problems if the software fails to execute 
properly or to help users nndersund 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 contains a matrix that describes which hardware 
modules would be the most likely to cause certain performance tests 
to fail. This section is intended to be used in conjunction with the 
8922 Assembly Level Repair Manual to isolate 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 

Eqaipment HP Model Number 

Measuring Receiver HP 8902A 

Sensor Module HP 11722A 

Audio Analyzer BP 8903B 

Voltmeter HP 3456A 

SigDa.l Generator HP 8657B 

Multifunction Synthesizer HP 8904A. Opt. 001, 002 

Pulse Generatoi HP 8116A 

Spectrum Analyzer HP 8566B 

Technical Computer with Rocky HP 9000 Series 200/300 
Mountain BASIC and DS Disk Drive 

BP-IB printer HP 2225A 

Installing and Operating the Software 

3-2 Verifying Perfonnance 

Performanee Test Software is supplied on a 3.5-inch, double­
sided floppy disk a.nd is written to l1lil with BASIC 5.0 and later. 
Modifications to the program should be limited to changing the 
default addresses a.nd storing copies for back-up purposes. 

rev.06MAY92 
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To Load the Program 1. Put the disk in the disk drive. 

2. Type LOAD "PT_8922", then press (ENTER). 

To Configure the HP·IB Addresses 

1. With the program loaded, type EDIT DEFAULT_ADDRESS, then press 
(ENTER). 

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 RON, then press (ENTER). 

rev.06MAY92 

2. Follow the directions as they appear on the screen. 

Notes on Running the Program. 

The first screen which appears is the HP-IB status of each piece of 
test equipment that is supporteO,. It is only necessary to have the 
instruments responding that will be used in each particular test. 
Make certain that each instrument you will be usillg is responding a.t 
the proper address. Duplicate addresses may make an instrument 
appear to be responding but this is not allowed. Press "I" (for 
Ignore) to continue past this screen. 

The second screen which will appear is the main Performance Tests 
selection menu. Three options are available on this screen; 

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

• Turn the printer function ON or OFF. If the printer function io 
turned on it must be responding over HP-IB or the program will 
lock up. 

• Exit from the program. 

Press the key corresponding to the option tha.t you would like to 
perform. 

The other screens tha.t appear a.re 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 

RP 8902A . .. ......... . ......... . ............. Measuring Receiver 
HP 11722A ................... .. ...... .. ..... . ..... Sensor Module 

Theory of the Test 

The UUT is set to generate CW signals at various levels and 
frequencies. The HP 8902A/HP 11722A is used as a power meter to 
measure high level signals and the HP 8902A tuned RF level function 
is used to measure low level signals. 

Things To Check In Case Of Problems 

• The HP 8902A/HP 11722A must be calibrated and zeroed for 
accurate measurement results. The HP 11722A calibration factors 
must be entered into the HP 8902A. 

• Low level signals from the HP 8922 must be very stable to be 
measured by the tuned RF level function of the HP 8902A. The 
instrument timebases should be locked together. Also, if the HP 
8922 source has unusually hlgh residual FM it may cause the low 
level measurements to fall because the HP 8902A cannot lock onto 
the signal. 

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

Test 02: Signal Generator Spectral Purity 

3-4 Verifying Performance 

Equipment Required 

HP 8566B ................... . ................. Spectrum Analyzer 

Theory of the Test 

The UUT is set to generate a CW signal at various levels and 
frequencies. The HP 8566B is used to measure the signal level and 
then the level of the ha.rmonics or spurious signals. 

Things To Check In case Of Problems 

• The instruments should have their timebases locked together to 
assure that the frequency offsets for the spurious measurements are 
accurate. 
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Test 03: Signal Pulse Modulation 

Equipment Required 

H.P 8116A .......... - .. - .. - . . . . ..... - ......... . .. Pulse Generator 

Theory of lhe Test 

HP 8922AjB 

The pulse generator drives the pulse input of the UUT and causes 
it to generate pulsed RF signals. These signals are detected with 
the internal UUT pulse demodulator and analyzed with the UUT's 
oscilloscope. The UUT is set to generate two different on/off ratios: 
30 dB and 80 to 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 loop back 
feature of the 8922E/G. No external equipment is required. 

Things To Check In Case Of Problems 

• The oscilloscope is used to automatically measure rise and fall 
times. If the RF signal has high video feed through, it may cause 
the oscilloscope to ma.ke a faulty reading by triggering on the video 
feedthrough instead of the actual pulse. 

Test 04: Signal Generator 0.3 GMSK Modulation 

rev.06MAY92 

Equipment Required 

HP 8904A Option 001, 002 . . .. . ........ Multifunction Synthesizer 

Theory of lhe Test 

HP 8922A/B 

The HP 8904A is used to generate a. 270.833 kHz clock 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 8922E/G 

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

Things To Check In Case Of Problems 

• Thls test should only be performed if the UUT analyzer is known 
to be accurate. Run test # 9 fust if there is a.ny question about the 
accuracy of the UUT analyzer. 
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• Even when the accuracy of the UUT a.nalyzer is known, its 
specification is such that this test still has a high degree of 
measurement uncertainty. 

• It is possible to verify a.n instrument t hat fails this test by using 
a second HP 8922 to analyze the signal or by using the HP 
11836A 0.3 GMSK measurement software. This software (a.nd its 
associated hardware) has a lower measurement uncertainty but 
is not currently supported with the HP 8922 Performance Test 
software. 

Test 05: Audio Frequency Generator 

Equipment RequiTed 

HP 3456A ..... . ........ ... .......... . .. . ... . ........... Voltmeter 
HP 8903B . . ....... . ............ .... . ... . .. . ..... . Audio Analyzer 
HP 8902A ....... . .....•........ . ............. Measuring Receiver 

Theory of the Test 

The UUT is set to generate audio signals at various levels a.nd 
frequencies. The voltmeter measures AC and DC level accuracy, 
the audio analyzer measures Tesidual distortion, and the measuring 
receiver measures frequency accuracy. 

Things To Check In Case Of Problems 

• The measuring receiver and the UUT should have their timebases 
locked to make accurate frequency measurements. 

Test 06: Audio Frequency Analyzer 

3·8 Verifying Perfonnance 

Equipment Required 

HP 8904A Option 001, 002 ............. Multifunction Synthesizer 
HP 3456A ............ .. .... .... . .... . . .... .. ... .... . . .. Voltmeter 

Theory of the Test 

The HP 8904A is used to generate accurate test signals which are 
analyzed by the UUT. The voltmeter is used to reduce measurement 
unceJ:tainty by accurately characterizing the test signal level to 
predict the correct response of the UUT. T he voltmeter is used in the 
AC level, DC level, SIN AD, and distortion measurements. Distortion 
test signals are generated by summing two sinewaves in the HP 
8904A; one as the desired signal, the other as a distortion product. 

Things To Check In Case Of Problems 

• For frequency accuracy measurements the HP 8904A timebase 
should be locked to the UUT. 

• The voltmeter reading is used a.s a reference to normalize the 
reading from the UUT. The output "measured" result is the 
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Test 07: Oscilloscope 

Test 08: RF Analyzer Level 

rev.06MAY92 

aetual reading from the UUT normalized by the actual reading 
from the voltmeter. If the voltmeter makes a. faulty reading, it 
will normalize the actual UUT response and cause 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 cause. 

Equipment Required 

HP 8903B ... ..... .. . ..... ....... . ... . .......... . . Audio Analyzer 
HP 3456A .......................................... . . .. Voltmeter 

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 used to normalize the reading from the UUT 
oscilloscope. The oscilloscope measurements a.re taken using the UUT 
marker function which is set to the peak of the input sinewave. 

Things To Check In Case Of Problems 

• The voltmeter reading is used 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 faulty reading, it 
will normalize the actual UUT response and cause 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 cause. If the oscilloscope triggers incorrectly, the peak 
search may not find the actual peak response on the display. 

Equipment Required 

HP 8657 A/B ................................. . .. Signal Generator 
HP 8902A ........................ .. .......... Measuring Receiver 
HP 11722A .. .... ....•........ , .. ..... . ............ Sensor Module 

Theory of the Test 

The signal generator is used to generate CW signals a.t various 
frequencies and power levels. These are accurately characterized by 
the HP 8902A/HP ll722A and used a.s a reference. The CW signals 
are then used to test the UUT which. is compa:red to the reference 
reading taken by the HP 8902A/ HP 11722A. 
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Things To Check In Case 01 Problems 

• Mismatch uncertainties cause a high level of measurement 
uncertainty in this measurement. If the HP 11722A or HP 8657 
has a high SWR, the accuracy of the results may be reduced. 

Test A: RF Analyzer Pulse Demodulation 

Test B: Spectrum Analyzer 

3·8 Verifying Performance 

Equipment Required 

HP 8657B Option 003 ................... . ....... Signal Generator 
HP 8116A ...... . .. .. ........ ... .. . . . ...... .. .. .. Pulse Generator 

Theory of the Test 

The Pulse generator drives the signal generator to generate Pulsed 
RF signals 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 speciftcations. 

Things To Check In Case Of Problems 

• The oscilloscope measurement functions are used to measure the 
10% to 90% rise and fall time. If t he demodulated waveform has 
significant video feedthrough or the oscilloscope ca.D.D.ot trigger the 
measurements properly, an incorrect measurement may result. 

Equipment Required 

HP 8657B ......... ..... . . . .. ... .. ... .......... .. Sigrial Generator 

Theory of the Test 

The signal generator is used to stimulate the UUT spectrum analyzer 
at various frequencies . At each frequency, the spectrum analyzer is 
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 01 Problems 

• The absolute accuracy of the signal generator causes a significant 
measurement uncertainty in the log linearity measurements. A 
more accurate measurement is to reduce the signal level using a 
precision attenuator. This is an accept able secondary manual test 
if the UUT fai1s the automated test. 
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Understanding Test Failures 

P~a.n.c:t! 'l"f:St 

Sis G•n Levt=l 

Sls- Gen Sptten-..1 Purlty 

Sif; Gon P u!H Mod 

S.lg Go.$ GMSK 

A.F G-eracrator 

A'F Al>alYHl' 

Oscill<d«>!><' 

1\F Ac:al)f'ur Power 

R.P A,aalytooo!\r QM.g:JC Mod 

RF Analyzer Pulse De.mod 

Speetnrtn An.&Jp.e:r-
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This section is intended to be used in conjunction with the 8922 
Assembly Level Repair Manual for assembly level repair and 
t roubleshooting. If a performance test fails and hardware 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 ca.rd diagnostics (supplied with 
the Assembly Level Repair Manual) should also be run to help verify 
which assembly is defective. 

ASSl:MBl.IES TESTED (P:Primuy S=S""cuularY) 

A2 A3 At .u .u "' All Al.2 AU Alt AlS .ua AlT AU All A23 A2 t A25 1.2.6 1.27 

s s p s p s s s s 

s s s s s s $ s s 

s I' s I' s ' s s 3 s 

p ! s s s s ! s s !' 

s s 

I' p s 

s s 

s p 

l> ~ " " s 

s p s s 

! s s p s 
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HP 8922G Specifications 

SPECIFICATIONS 
09c<rt>o lho fncvo.IIMI'IfS ~ pe~ and II'Piy ,.,., ~ 30 
min..co ~. on- SPECIFICATKlNS.,. vaid .,..., its ep.~o.g I 
Envitcntnerul Riln9e unless ~ -. 

GSM Functionality 

Blt!Frarfte &for Rlllll u-enta: Cklss Ill. lb. and 
Class If bits In bolh ruw and 
residual form. 

MS P- OUtput Level Control: 0.15 wi1h RF Malyzet 81.110 
aqusl 

Btoeclca~Jt c:t-oMI Capability: BCCH.CCCH « 
BCCH.CCCH o SOCCH14. 

Control c:tlannela (SOCCH, I'ACCH, SACCH): 
BCCH+CCOH. 
BCCH+CCCH+SOCCH/4. 
SOCCH/8 (non-hopped), 
and SACCHJFACCH. 

0.11 Control CllpebillU.: BS originallld call (FS). MS 
originated call (FS), MS camp on. 
BS call dsronneet, MS call 

Traffic Chann.&s: 
Timing: 

Hopping : 

disconnect. 
TCHJFS. 
Aulc. manual, uplink-dlnmlink offli&t 

rnaasurument 
Cyclic orly, IWO lnCSependent MA 

tables wi1h offaets. 
Digital Aucfio lnlerfac:e (DAI): NonnaJ operalion and lest of 

acouSIK: ~ces and AID & 0/A 
(according 10 GSM Rile. 11.1 o 
ser;tion III.U ). 

Speech Enoodlng/Deoodlng: Ful ra18 speed!. 
Echo Modo: User s&laclable delay. 0 Ill 6 sec. 
Ueasur.ment Coclfdinat~ion: Flexible eolllrol of burst and 

ARFCN. 
SACCH MEAS RwuiW: RXLEV. RXQUAL. and timing 

Encryption: 
.. ~. 

Futum finnw311l rulo3se will suppon 
ON, OFF, User supplied kay. 

El.c1ricai Man ~lachine lntemce: Future firmware release will 
suppon WI HP·IB. 

'GSM ..._""Y boind$ ar9 890 to 915 MH2 and 935 to !160 MHz. 
...,.,.,,If _.,;(~ ~from 890 to 935 1o1Hz and 935 to 
880t.CHL 
"Speclaation W'* 10 the lower ltvelln 30 cl8 ..._. mode. 
'l.......r ~ degrade$ 02 d8 ..._ wing lhe I'll' WO..C cont~Qetor 
for bolt> I'll' Genor.oto< and I'IF Anolyur. 

$UPI'UIMIHTAL CKAI'IACT1iRISTIC$ 
(shown ... ilab) .,.. ~ lo p....a eddiciclnal .......... ,..,\A 
in opp¥ng tho inst~nt by gMng l)'pical ~~. but net warral'(· 
ed p811otrnanat para~~ n... ~.,.. _., l.olic:s 
ar iMIMd z ~. •\&NOlo 10·. or 'nornir\ar. 

RF Generator Specifications 

Frequency 
Ral!ge: 10 MHZ 10 1 GHz. 
f!Molution: 1 Hz. 
Accunocy: Relvtvnoe ·~ ::1: 0 .5 Hz. 
St.bility: Same as Reiervnce.' 
Supplement.ll CJaiWGt&i j~-
FfWIA In~ OtletrMge: to 1015 MHz wiln ~d ourput 

and t'lttJdU8Iicn. 
Slllhdt~ Speed: 577 ps tNef lh6 GSM fr~~q~JBrocy 

Output 
RF In/out Connec1or 

Lev.& R~~nge: 
L..nl R•olution; 
L.w.& Acwrac:y' 
GSM~e'! 

10UIU-1 GHz: 

SWR: 
An RF OU1 Connector 

Level Renge: 
Level Resolution: 
L..,.. Accvr11Cy 

GSM Mllds': 

10 U Hz • 1 GHz: 

Spectral Purity 

bands' in hop ~ ,,..,., 10 
o..s GMSK modulabon $~>«$). 

·U r.o ·127 <Sm. 
0.1 dB. 

HO ciB', Iovols ~- 127 dBm. 
~1.0 dB'. rypicsly lor l!avllls 
2!·127 d8m wftiltl ht>pplng 
:1:1.5 dB, le...SS i!·107 dBm. 
±2.0 <S, IIIwls ·10710 ·127 dBm. 
~ walls c:on:inucus. 
100 w;ms tar 10 seeondslmlnUII!. 
1.5:1. 

• 7 tD ·127 dBm. 
0 .1 dB. 

:1:1.0 dB. levels ~ 107 dBm. 
:1:1.5 dB, levels -107 to ·127 dBm . 
:H .O d8, typr...ltfly fQf level$ 
i! ·127 d8m whi;. hopping. 
:1:1.5 dB, levels 1!·107 dBm. 
:t2.0 c:IB. level$ ·107 10 ·127 dBm. 
200 mliwau. 
2-0:1, lelo'&l ~ dBm. 

s,.un..... Signal• (f« S.1 d8m output liM>! at lwx R~ Ovt ot 

S·2S dBm OUipYt level at RF lniOut}. 
Harmonica: <•25 d&. 
No,....rmonic: Spuriouw: <·50 dBc. >5kHz offset frQm 

c:arrier. 
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0.3 GMSK Modulation 
Aller one timeslol sn ).LS. from an isolated RF GeneratOC' 

Hop Trigger in the GSM frequency bards'. 
~Error: ~1· rms. 
Peak Pttwe En-or: £4• pG;lk. 
freqvenoy Error: :t{0.02 ppm (18 Hz) + rvferei'IClO 

Amplitud& Aatness: 
Clocfc Input 

fnqvenoy: 

1Avel: 
Data Input 

accuracy), for nonnal bursts. 
T~lly t(O.OS ppm (27Hz) + 
rete- aCJ:.UfliCY), for RACHs.. 

:i<l.2.5 dB PNk 

270.833 kHz :!: 2 Hz (rvlalivu 1D 
referunce). 

TTL 

FOf'INit: Non ~ntialy encoded input'. 
Level: TTL 

SupplorMntal ctulrecleristics 
A!tRr thiw ~$lots, 1.73 ms, from an ~Wd RF Gfln11tator 

Hop Triggtir in 1M GSM fr~~qwncy b¥/ds'. 
Ph.- Error. so.s· rms. 
PNk Ph.e Emm S2..o• peak. 
Ftwquenr:y Enor. #0.01 ppm (9 Hz) + ntfllfSnctJ 

Pulse Modulation 

ltCClJI'3CY), /'(){ no/JTI.IJJ b<.lms. 
:t(O.OZ ppm (18 HZ) • refiKM09 

acwracy), for RACH bur$ts. 

Input level$: TTL 
RiM*.U Tillie 
(10- 90%): s5 JL$. 
SUppl«Mnral c#tlnef<tri$rh:s 
On/off rario: >80 dB. 

30 dB Pulse Modulation 
All timeslots 30 dB higher than desitedlaeti~~e timeslot, 1D 18st 

&qaeent titneslot rej&dlon. 
Input Levels: lil. 
R~rrme 
(10 · 90%): SSJL$. 

Delay runes: 
SUpplemen!al Characteristics: 
Tr-ilion from +30 or 0 dB to +24 dB: 8.9:!: 2 J1S. 
T,_i1ion from +30 dll to"' dB: 15:!: 3.5 J1S. 

AM for Level Con!R>I 
Fa< output levels lO+ 1 dBm Ill Aux RF Out or s-25 dBrn at 

RF In/Out 
Suppiemon'UII CharaoiiH'i•riC$ 
Input 

lUnge: 
lmpedll~: 

SensitiviTy: 
C.libr.tion: 

Ri~alll~ 
{10· 90%): 

·1.0 v 10 ..0.6 v. 
600 !l nominal, DC c:oupkxf. 
100% AM per vol!. nominal. 
0 VDC inpllt produces ca6br:n8d 

olltpllt from t11e RF Generator. 

STO JJS. 

•ean 1;>9 swno::hoxf to a"""Pt cbta ~ has alnoady t-n cfff&<vnlially 
enc:oded. 
'when s.tting up the RF Analyzer lor measurem9nts, the .....,, Will ne9d 

3·12 Verifying Performance 

to en~er the value lor IIMI incoming signal wtl'in 1he fmlt u-n lor 
~1*1--
~0 caloulale -..cy, add or Slblratl the o.s dB IICT'Or (0.6 dB tcr 
fi>Nk T~ Carrillr P,.....r) 1rom 111o 111b$o11M _.er ill dBm lhlln 
COfMII1 to mW &I'd add 0< slbtrac:l the 0.7$ mW ~ e!IO<t. 

RF Analyzer Specifications 

Frequency 
Range: 
RMolutioft: 
Hop Mode· 

R-tution: 
OtfNt Ftwquency: 
Offaet "-ooution: 

10 Mkz 1D 1 GHz. 
, Hz. 

100 kH2. 
sso kHz. 
1 Hz lor digital dala IVCOVO!Y and 

mock.llallon aa:uracy 
ftleiiSI.ftt!IGnts. 

RF In/Out SWR: <1.5:1 . 
Suppl«rwrfal Chatat:tM.uc. 
Frequency ""-'range: to 1015 MHz. 
cm-t ~urion: 5CO Hz for FM D«nodu~tion Out 

CW FtF Frequency Measurement 
Range: t 0 MHz 1P 1 13Hz. 
1Avel R.nge 

RF ki/Ovc 0 m ~ dBm. 
Aux RF IN: -36 to +20 dBm. 

Input Frequency Sening Error': :!:500 ~ 
Accunocy: :1;(1 Hz + re!Wvncv accuracy). 
Supp,.,.,.ntal ctulracr.ri•ti" 
Minimum R.olllfion: t Hz. 

CW RF Power Measurement 
RF In/Out only 
RMve: +10 1D +45 dam. 
Input Frequency Sening Error': :!:500 kHz.. 
AccsJrw:'(': ~.5 dB±~ effects (0.75 mW). 
Supp/Mr~M~tal C#uii'IIC~C$ • 

lti'IIJimum R.olution: 0.01 d8. 

Peak Transmitter C8rrier Power Measuremem 
RF lniOu! only. After one lime ..rot. $77 liS· from an isolated 

Aeceiwr Hop Trigger in the GSM bands'. 
Flaftge: + 10 1D +45 c!Bm. 
Input Frequency Serting Error': ±10 kHz. 
Input Lew! Setting Error': :t.3 dB. 
Accurwcy": ~.6 dB± noise effece (0.76 mW). 
S41pplemental Chanlc'U!Irisr/cs 
Minimum ~on: 0.2 dB. 

PUlse ON/OFF Ratio Measurement 
ON power is aw1a9ed owr the UMful pan of the burst OFF 

power Is awrag&d owr e 1 bit inll!rval centered at a user 
speci6fld time Non·hopped modo.> only. 

Input Frequency Setting Error': ±10kHz. 
Input Lew! Setting Error': :1:3 dB. 
T~ming ACC~Uaey: :1:1 .7 liS (:1.1 JJS ryplcaO 
Aoouracy (ON/OFF ~40 dB. RF ln!Out only): 

Amplitude Envelope Measurement 
After one tilne$lol sn f.L$. from an isolated F«oceiver Hop 

Trigger In the GSM trequency bands'. 
w-ur.m ... t Rang .. 
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OR'-
OMQA' _ __, 

.-, 
..at ... , o;:a.4 di "'·' . .,.,... 
., .. 40 

~·· 
.,.,.,~ 

.a .. .:n ~7d8 af .1 • ,_, 

... 11045 1004 az. I • .,.r.:.ry 

Rf WOut: 0 1D ~ dBm. 
Aux RF In: -36 to +20 dBm 

Input Frequency Setting Error': ±"1 0 kH%. 
IN!cQif'KY due to Noise (for OYIM~IS ~ dB): 

..... &.--. ,_. -.._ 
~- ~~-... C0.1541hl< dQ.2 .... .... eO.l ell d0.2 ell 

.ecll <-o3,0 ciS -c.2d8 
o3.8ell ·Ud8 

Phase and Frequency Measurement 
(• deacrib.d in GSM ,_nsmendetion 11.10) 

·---«0.2 .... 

~ell 

«0!.2<18 
·Ud8 

A fuu one time&lot. S77 1'5· &om an isoWecl ~wr Hop 
Tri9gef i'l ile GSM fnlquency ~·. 

Range 
RF lri/Oul: o 110 ~ d9m 
Aux Rl' In: -36 to • 20 dBm. 

Input Ft9queney Setting Error': ±10 lcH%. 
Input Lew! S.Uing Error': ~ dB. 
RMS PMte Em>r Acc:uFKY: 51• nne 
PMit PMse Emir ACICUniO)': sc• peak 
Fnquency &Tor AcQ.Irec:y: :t(0.02 ppm (18 Hz) +,.terence 

accuracy). for normal bursts. 
Typically, :t(O.OS ppm {27 Hz) .. 

refaf'MCf accuracy), for RACHs. 
SUppi«Nnr.J Chlurtct«i$lics 
~r lhrH timWots. 1.73 tTl$, from an is~t.d R«:eevw Hop 

Trigger ;, d'HI GSM frvquerq band$'. 
RAIS PNIM EmN 1.~: so.s• ,_. 
PNk PhMe ElrO' A#Uraey: sr t*k 
FtequMcy Error~ :t(D.01 ppm (9Hz) . ""~ 

ll!CC:Ufi)(;}'). lor f'tOfTMI butsts. 
%{0.02 ppm (11 Hz} • ,.,.,..,_ 

.ccvracy), for RACH blnls. 

0.3 GMSK Data Recovery 
Ahilr one timeslot. S77.,s, from an isolated~ Hop 

Trigger in lhe GSM ~ency b<lnds' . 
Aanile 

RF In/Out: 0 ID +45 dBm. 
Aux RF IN: -36 10 +20 d8m. 

Input Ft9quency Setting Ettor': ±100Hz. 
Required Input ~ 

Accur..:y: 
Demod11lallon Duty 

Cycle: 
Outputs: 

~· rms. S2()• peak. 

1 limeslol per lnlme. 
Dala, Clocl<, and Dllla Valid 

Cloclcad 111 1 MHz ram. 
S1 lrame (-'.S2 ms). 
TTL 

FM Demodulation Output 
Rang. 

RF INIOUT: 0 1D ~ dBm. 
AUX RF IN: -36 10 +20 cSm. 

Senaitivlty: 20 11VJIU :t 5% (mto gpun cin:ui1). 
~npcn Fnquenay s.n~ns Error': :!:50~ w~V~ stoo kHz p11 

dllvlal!on. 
Input Lew! Sellin5 En-ol': :t3 dB. 
SuppiMWital ctwact«iMics 
3 dB s.ndwidlh: DC tom mz. 
Outpuf 111, 

1 

- : 600 Q. 
DC Off.t: s5 mV. 

Pulse Demodulation OUtput 
~ 

RF lrVOut; 0 1D ~ dBm • 
Au11: RF In: -36 to .. 20 dBm. 

lnplnl'nq\Mftcy &etllng Enor': :!:50 kH!. 
lnpull.aWI Selling Ettof': :t3 dB. 
Riae litr\e (10 • 90%): S2..5 ji.S. 
Fall time (90. 10%): $:2.5 ji.S. 

SUpp,.,.,~J Chllr.cl«i$lics 
0111pur ,__: 600 Q. DC~. 

011tpur ~Aft/: 2 Vp« irt«11111 open cin:ui:. 

OUtput RF Spectnlm Me111rtment 
A1tM - *naslot. sn floS, tDm .n lsala:ad Reollivw Hap 

Trigger In 1'18 GSM ~bands'. 
Range 

RF In/Out: 0 to ~<IBm. 
AuK RF IN: -S6 to +20 dBm. 

lnllut ~ for Optimum DyMmic Rllnge 
RF lniOvl; + 13. +23. +33, -+43 dBm. 
Aux RF IN: ·23, ·13. -3, +7 d8m. 

Input Frequency Setting Error': :10 kHz 
lnpul Lave! Setling En-ol': :t3 dS. 
Suppltmtentel CMr.ct«i.tics 
Log a-ity: :t0.4 dB 
Atnpliri.IH Fie~: ~1.0 dB 
Amp/irllde "-oouflan: OA dB 
Dynamic FWtge (dB): T1tls desctibes 1M ~m ~·f 
~ bendwfdfh fiber~ 10t1en measuring~ RF 
$pearlml. 1M ~ rang. ol th6 mNSI¥41metll riJ be ~ 
t:JOtnbinDon o1 this flref response .M tM tnodulalion 
~ ol,. Incoming signal • 

MootlftHt' 

1110 - - -- -to ·-
~(dB/ ~ 45 51 S3 n 15 

H-: Wh•n using 0utpur FIF ~""" diJf 1<> Ramping m.,_,.,.,t 
tbll d)Nmic tang• Js ~ l>y 12 dS 1- "'Ptutl< Hold} 
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Spectrum Analyzer Specifications 
F~eru:y ~ge: 10 MHz 10 1 GHz. 
,,..,.nc:y Span/Rwolvtion 

Bandwfiflll (CIIUI)led): !2!!!. landwidlh 
<50 kHz 300 Hz 
<200 kHz 1 kHz 
<1 .5 MHz S kHZ 
S4MHz 30kHz 

D!.pley: Log, 10 dSidiv. 
Dlepley Range: 80 dB. 
Log ~ty: ±1.1 dB. 
~l.ewiRMge 

RF ln/0111: ....&810 ·18 dBm. 
Aux RF In: •23 10 .SS dBm. 
~onicSp~ 

R•p onsw: -50 d& !!All. ~ ilp.riS S-30 dBm. 
RMiduel RMpD-: <·70 dBm (no Wlput signal. 0 dB 

IUIII!UIIion). 
1JM0e Rejee1ion: ::.50 dB. 
SUppletr»ntlll CNffiCWtatics 
L.wl Accuncy: ::2-5 dB. 
/ftq~~«~cy OwiT8nge: To 1015 MHz. 
~A~ Noi.. ,_.,: <·116 dBm (0 dB auenualion, 

<5() ldU $p817$). 

Audio Source Specifications 
Frequency 
Range: DC 10 2S kHz. 
Accur.cy: 0.02S'lrt of selling. 
Suppi«MDW Chll~cs 
Minimum ~: 0.1 Hz. 
Output Level 
Rang~ 
llluimum Ou1put 

Cu,..t: 
OUiput Impedance: 
Accu111CY: 

Ra.ldual Distortion 
(THO+nolse, amplirude 

0.1 mV104 v_. 

20 rnA poak. 
<1 Q_ 

±(2% of selling • resclulion). 
Levell!: 

>200 mV..): 0.1%, 20Hz to 25kHz in 80kHz BW. 
Supp~tlll CllluKtwfstics 
llinimum "-solution: !Mvel S0.01 V: 50 vv. 

Lsvel so.1 V: 0.5 m V. 
Lsve/S 1 V: 5 mV. 
Lsvel> 1 V: 50 mV. 

DC CDupled OW.r: <50 mV 

Audio Analyzer Specifications 
Frequency Measurement 
Range: 20 Hz 10 400 kHz. 
Aoc:u111CY: :t(0.02% + 1 c:ount + reference 

acx:uraey). 
Ex1ernallnput: 20 mv_ to 30 v_ 
Supplomentlll Chllracteristics 
Minimum Resolution: f < 10kHz: 0.01 Hz. 

f < 100 ldU: 0.1 Hz. 
f~ 100kHz: 1 Hz. 

3·14 Yertfytng Perlormance 

AC Voltage Measurement 
Votwge R.nge: 0 1D 30 v_ 
Aoalr.cy (20Hz ID 15kHz. 

inpur > 1 mv ..J: ±3'1(, of reading. 
Reeidual NoiM • TKO (15kHz BW): 175 ~tV. 
~~ Ctutracferiaic:s 
3 tiB 84.ndwidth: 2 Hz 10 100 kHz. 
1npctr .,..,_: 1 M 0 145 pF B1 AUDIO IN. 
lllnlmum &eolulion: 4 digh:; for~ ;a 100 mV. 

3 6gJts fttt lf'91Jt.S <1 00 m V. 

DC VOltage Measurement 
VOIIIige Range: 100 mv., 42 V. 
Accurw:y: ::t{1 .0% of raadng + DC O!tset). 
DC OffMt: :US mV. 
Suppi«Mnt.el c:Mracr.riiltic:s 
Jlinim&lm Reeolulion: 1 mV. 

Distortion Measurement 
F~enllll Fr.queney: 1 kHz± 5Hz. 
Input L."' Ranve: 30 mv_ 111 30 v_. 
~ ~ge: 0 .1% 10 100% .. 
Aceureey: :t1 dB (0.5 tD 100"k dislionion). 
RMiduel THo.HoiM 

(15kHz BW): 1he ~alllt of -60 dB or 175 v.V. 
Suppltlment.l CNracteristics 
Minimum R..olution: 0 .. 01" DisiMion. 

Audio Alters 

Audio Detectors 

SO Hz HPF 
SOC Hz U'F 
15kHz LPF 
1 kHz DOII.'ft. 

3(X) Hz HPF 
3kHz LPF 
7SOj1Sdoernph;lsis 

RMS Pk• Pk-
Pk+hOid Pk-hold P1tVc! 
Pk:t:/2 hold Pld:max Pktmax hold. 

Oscilloscope Specifications 
Frequenc:y RMge (3 dB): 2 Hz 10 SO kHz. 
~sion: 10 mV to 10 V in 1. 2. 5. 10 steps. 
Amplitude Ac=r.cy (20 Hz Ill 

10kHz): ~1.5% of rvading ± 0.1 civision. 
Tint&'Divlllion: 1 o liS Ill 100 ms In 1. 2, s. 1 0 mps. 
Extemel Trigger LA¥el : TTL 
Supp,_,_,.l ctt~uac,.,.;.liC$ 
3 dB S.ndwidth: Typically >100kHz. 
ln1emal DC OffMI: S0.1 civi5icn fw 0!:50 tNidiv 

a;en$ilivity. 
lluimum Vofr.ge: 
Scope In: 
Audio In: 

sv,. 
sov_ 
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Remote Programming 
HP-18: Hewlett Paekard·s implemen~ation of 

IEEE Stant1ar(l 488.2. 
Function. Implemented: SH1, AH1, T6, LA. SR1, RL1, LEO. 

TEO. PPO, 001, OT1. C4, 011 .E2. 
R$-232; 3-wirB RJ-11 connec;tQr used lw &erial 

da!a in and OUl 
Baud Rates: 300, 1200, 2400,4800, 9600. 

aiiCI 19200 IAI&elable. 

'General Specifications 

Siza1 177H X 426W X ~40 mm. 
(7x 16.75 x 23 in). 

w.;gtu: 32 1CQ. 10 lb!. 
Operating Temperature: o• to .ss•c. 
Stonge Tempenmue: -40" 10 +75"C. 
Po-: 100, 120, 220, 240 Vat:., 48 to 

440 .u. :t10% of line ¥OIIage. 
appnmmamly 450 v A. 

EMI: Condueled and racialed imerfamnce 
m9e!S FTZ 104$. FTZ 62&'527, and 
MIL STD 4618 RE02, CE03 
natrowband, and CE03 brDadband 
above 200 I<Hz. Condueted 
susceptibility ~Is MIL 4619 CS01 
w csoa. Radialild W$C8plibifity 
meets IEC 801..3 RS1. 

Scipp/«Mn~/ Cha~twmii:IS 
LN.t.ge: At RF GenortllOI output 19Vtlls 

<40 dBm, rypit:allaakatJB is <1 pV 
WAictld irJ a I8SOnant d'tpele 

antMna 1 inch away from any sur­
,_ ~pl the rear panfll. Spurious 
~~ ltiVflls a/11 typicaJJy c 11V 
in a teSOnant d'tpO/e anrenna 1 inch 
away from any wrfa~ B.IIC'fiPI ihe 
rear panel. 

Reference Specifications 
(The aco;uracy ~ tor 1Bstiog GSM racios require lhe uniiiD 
b9 operallld with lhe High Slabili~ Retamnce (Opt 001) or an 
external high stabUity reference.) 

Accurw::y (al1Br warm up): f{(Tme since calibmion x Aging 
Ram) • T8mj)erature Etfllcts + 

Accuracy of calibration J 
Ex1M-naJ RefeN~>ee Input 
F~*!u.nc:y: 13. 10, 5. 2. or 1 MHz. :!:30 ppm. 
Level: 0 1D + 10 dBm. 
Nomlnal lmpedllnoe: 50 n. 

SUpp~ntlll c;..raet¥ist;cs 
TO MHz OUT (rear paMI BNC) 
~/: +8 dBm nominal 
l~nc.: 50 Q nominal. 

13 MIV OUT (rear panel BNC) 
L•veJ: +8 dBm nominaL 
tmpt:ds~: son nominal. 

Axed Reference Mode 
Aging: .:2 ppmoyear. 
r-,_.-. &:lability: ±1 ppm (O• Ill ..SS•O). 
Wlfm~ Ttme: <30 secoods, ±2 ppm of final 

flvquenc:y. 

Tunable Reference Mode 
Allows offselling !he inlltmal refe.-.noe by a &elected amount 
~live tD the High Stability R&tereoce (Opt 001) or an 
External Ralerenee. 

Requited External R.fw-
Accu..-.cy: %0.5 ppm. 

r- Range: ±30 ppm. 
Refer- ACCI.he)' (after 

caflbnl.tion): ±1 ppm + accuracy of External 
Reierenoe or High Stability 
R&t..renoe (Opt001). 

Tern~ Stability (aftilr 
calibralion, 00 10 5500): :!04 ppm. for 5Gie=ed offsets of up 10 

:t30 ppm. 

High Stability Reference (Option 001) 

c:Sx10"' ppnlday attar 24 hour 
warm-up. 

<0. 1 PJIIIIIYaar for ccnlinuous 
operalian. 

1'-pamura Stability: <2.5x10° ppnFC (0"· .ss•o). 
WMm up time: Within 5x10"' ppm of final value 

10 min. aflllr tum oo, a1 2500. 
Su~/Cha~C$ 
Opt ()01 Ref Ovt (rflal p;mel BNC lll be COftii(Jt;fSd rD R81 In) 
Ft.quwu::y: 10 Mrtz Mmins/ly. 
t.wl: •7.5 dBm nominally. 

Transit Protection {Option 002) 

Oplion 002 adds acaessories whic:tl pral'ld lho HP 8922G during 
handing and ll'a!ISporL This option add$ a 11199«1 front panel 
CXI\IIIr, &XIIInd&d IIIBl' feet and at1 ac:oessory pouch. The 
~ front oover proleds the CRT and Iron! panel &om 
impact damage. The 9XIII11ded rear..,.: allow the I.Wiit 1o 
C1and wrtically wi!h c:abfes alladled 1o !he rear panel. 

Protocol Logging (Option 003) 

Wdh Option 003, the H? 8922G copies P'QIOcol messages sent 
and recelv9d whikl mainlaining a simulaled mobile 111 base 
station link and $ends them 1o the PT -3001500 via !he data 
output port Onc:e rvceilllld. praloe01 messages am togged by 
the PT-3001500 lor YO!ffic:alloo 111\d lt.r!h&r analysis. 

Verifying Performance 3-15 
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Ordering Information 

HP 8922G GSM MS Test Set 

Oplion 001 ~ S!abiil)' Refvntnc:e. 
O,llon 002 Transit PrvalcOon (PnMdes fronl panaiCXMtr, and 

lllll8ndad raar laet). 
Option 003 Prot:x:ol Lcggilg (edds data OlllpUt pott and 

fW'rrlwin fot use Wilh HP IDA COM PT -300 or PT .SOO ProiDcof 
Analyzers. 

Option .-so PrciYid8s a total of two Ats or Opetalioo Manu.ds 
(01822·80011) and Service~ (01822-90006). 

Oplion 813 Rack Mount Ran~ t<it (6062-4072). 
Oplioft 815 Adds SeMoll Manuel (08322·90006). 

AssOCiated Equipment 

HP 113210A S.W. Killndudes e.dender baards and cables, 
ciagnostie software, and ISSefnbly leYel "'P8ir manual, 
(08922·90006). 

HP a5700A 32 Kby111s statie RAM nwmory c:arc1. 
HP lf702A 128 l<llytes Slatie RAM memory eard. 
HP 86704A 256 l<llytes Sialic RAM mamory card. 
HP 857DSA 5121<l!ytes statie RAM memcty carcl. 
HP 8S'101A 128 l<lly18s OTP ROM rntmOry c:ard. 
HP 1570SA 256 KbytAn OTP ROM memory card. 

01122-'1012 H'!ih StabiliiY Refenlnc:e (Option 001 ) 
nmlfil ldt 

019?2.61070 Transit Pnlteclion (Option 002) rwtrofit klt 

08922~079 P!Qt.x:ol LoggW!g (Option 003) 1'8$'01it kit. 

8211-2M2 Transit Cll$8. 

921l-1303 Opelllling Case (8.75· height to ac:commodale 
- igllt). 

&1emal Monitor: The HP 1822G llllWIInal CRT outp~~~IUqlires 
a ~ync moniiDr Cllp:lble of lookl'l; 111 a hcrtmnral scanning 
traquenc:y of 19.2 kHz. 

HP Systems Engineering Assistance 

Exn c=ls1111100 flum Hewloli·Packard In tho tonn sys111111 instal­
lalion, producli\'!ly ~oe. programmer or user training. or 
aolurion COftSL.fting ll/9 available on a consulting basis. Call 
Hewleii·Paekard fot 11 quollt. 
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Index 

1 
15kHz low pass filter 

AF Analyzer, 4-38 

2 

<20Hz high pass filter 
AF Analyzer, 4-38 

3 

300Hz high pass filter 
AF Analyzer, 4-38 

300Hz low pass filter 
AF Analyzer, 4-38 

3kHz low pass filter 
AF Analyzer, 4-38 

5 
50Hz high pass filter 

AF Analyzer, 4-38 

7 

750 JJ.S de-emphasis filter, 4-37 

9 
99kHz low pass filter 

AF Analyzer, 4-38 

A 

absolute radio frequency channel number, 4-10, 
4-11, 4-16 

absoute radio frequency channel number, 4-74 
access burst, 4-45 
ac coupling 

AF generator, 4-107 
AC Level 

AF analyzer, 4-35 
Activated 

Cell Configuration, 4-9 
activated state of HP 8922G 

settling time, 7-157 
address 

external disk, 4-29 
Address 

Hop Control (RF Analyzer), 4-65 
Hop Control (RF Generator) , 4-68 

adja~t cell, 4-16 
adjacent timeslot pulse mode, 4-4 
Adj Cell 

Cell Control, 4-16 
Adj TS 

Bit Error Test, 4-4 
Adjust Mode 

Digital Demod, 4-44 
AF analyzer input, 4-35 
AF analyzer subsystem, 7-8 
AF Anl In 

AF Analyzer, 4-35 
AF Cnt Gate 

AF Ana.ly-~r. 4-36 
AF Freq 

AF Analyzer, 4-36 
AF Frequency measurement 

selection, 4-36 
AF generator, 4-107 
AF generator subsystem, 7-11 
AGC 

RF analyzer, 4-108 
AGC Mode 

RF Analyzer, 4-108 
AllFS, 4-8 
AM input 

connector, 6-12 
AM Mod 

AF Analyzer, 4-35 
Ampll-12 

DSP Analyzer {Amp) Main View), 4-47 
amplitude 

negative peak, 4-48 
positive peak, 4-48 
RF genera.tor, 4-5, 4-10, 4-16 

Amplitude 
AF Generator, 4-107 
Bit Error Test, 4-5, 4-10, 4-16 
CW Meas, 4-41 
DSP Analyzer (Ampl Fall View), 4-54 
DSP Analyzer (Ampl Main View), 4-47 
DSP Analyzer (Ampl Mid View), 4-52 
DSP Analyzer (Ampl Rise View), 4-50 
DSP Analy2er (PhaseMain View), 4-58 
Fast TX Carrier Power, 4-62 
Output RF Spectrum (Main View), 4-92 
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Output RF Spectrum (Trace View), 4-95 
Pulse On/Off Rat io (Fall View), 4-104 
Pulse On/Off Ratio (Main View), 4-98 
Pulse On/ Off Ratio (Rise View), 4-101 
RF Analyzer, 4-108 
RF Generator, 4-111 
Spectrum Analyzer (RF Gen Controls), 4-118 

amplitude measurement, 2-33, 2-35, 2-39 
analog meter, 5-5 
analyzing GSM signal, 2-17 
AnqAc:k, 10-6 
ANSI Terminal, Configuring, 10-6 
ARFCN, 4-ll 

Cell Configuration, 4-10 
Cell Control, 4-16 
Measu.mnent Sync, 4-74 

arming, 4-45 
digital demodulation, 4-63 

uming measurements 
settling time, 7-159 

Atten Bold 
Bit Error Test , 4-5 
RF Generator, 4-111 

audio frequency commands 
measuresu~, 7-51 

audio frequency generator, 4-107 
Audio In 

AF Analyzer, 4-35 
Audio In Lo 

AF Analyzer, 4-36 
audio input 

floating, 4-36 
grounded, 4-36 

Audio Out 
AF Analyzer, 4-35 

audio speech configurations 
settling time, 7-158 

Auto 
Bit Error Test, 4-5 

auto all 
range hold, 4-32 

automatic gain conttol 
RF analyzer, 4-108 

automa.tie level control 
speaker, 4-40 

Auto/Norm 
Oscillo.scope (Trigger Co.ntrols), 4-88 

Au.x BCCB 
Cell Configuration, 4-11 

Au.x RF In 
Configure, 4-28 

Au.x RF Out 
Configure, 4-29 

a.verage tra.nsmi~ted power , 4-51, 4-53, 4-55 
a.veraging 

lndex-2 

measurements, 5-2 
Avg TX Pwr 

DSP Analyzer (Amp! Mid View), 4-53, 4-55 
DSP Analyzer (Amp! Rise View), 4-51 

8 
BA 

Cell Configuration, 4-11 
backing up 

memory cud. tiles, 10-23 
bad synt message, 9-3 
Bad Syncs 

Cell Control, 4-17 
base station allocation, 4-11 
base station identity code, 4-15 
battery 

disca.rding, 10.24 
in SRAM memory cuds, 10-23 
replacing on memory cards, 10-24 
warning, 10-24 

battery holder, 10-24 
baud :rate, 4-33 

EMMI, 8-3 
BCC 

Cell Configu:ration, 4-12 
BE Count 

Bit Error Test, 4-5 
Beeper 
Confi~. 4-29 

beeper loud, 4-29 
beeper oft, 4-29 
beeper quiet, 4-29 
BE Ratio 

Bit Error Test, 4-S 
bit error test 

progra.rnming example, 7-a32 
settling time, 7-158 

bit error test commands 
measure subsystelll, 7-54 

bit error t.est subsystem, 7-12 
Bits Tested 

Bit Errol'" Test, 4-5 
Bits to Test 

Bit Error Test, 4-6 
brightness 

screen. See intensity, Configure 
Burst Length 

Measurement Sync, 4-74 
Burst Number 

Measurement Sync, 4-75 
Burst Sel 

Digital Demod, 4-44 
Measurement Sync, 4-75 

burst selection 
measurement syuchronization, 4-75 
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·, 

burst type 
FCH, 4-45 
frequency channel, 4-45 
RACH, 4-45 
SCH, 4-45 
training sequence codes, 4-45 
TSC (digital demodulation) , 4-45 
user defined, 4-45 

Burst Type 
Digital Demod, 4-45 
Measurement Sync, 4-75, 4-76 

Burst Used 
Measurement Sync, 4-76 

c 
CA 

Cell Configuration, 4-12 
Cali brate 

Output RF Spectrum (Main View), 4-93 
Pulse On/Off. Ratio (Main View), 4-99 

call count 
reset , 4-23 

call counts 
frame errors, 4-18 
pages, 4-21 
RACHs, 4-22 

Caller 
Cell Control, 4-17 

calls 
originating and receiving, 2-11 

Call Status 
Cell Control, 4-17 

camp on, 2-5 
programming example, 7-114 

earner power 
measuring, 2-35, 2-39 

carrier power measurement, 2-33 
cell allocation, 4-12 
cell configuration subsystem, 7-13 
cell control subsystem, 7-17 
Center fieq 

Spectrum Analyzer (Main Controls), 4-116 
Center Freq (Marker To) 

Spectrum Analyzer (Marker Controls), 4-120 
center frequency 

spectrum analyzer, 4-116, 4-120 
Clear Log 

Logging, 4-72 
Clear to End 

Hop Control (RF Generator), 4-69 
Clear To End 

Hop Control (RF Analyzer), 4-65 
clock input 

connector, 6-3 
clock input selection, 4-11 

cloek output 
connector, 6-3 

closed-loop AGC 
RF analyzer , 4-108 

Code files, 10-2 
Code Files, 10-38 
colour code, 4-12 
command line, 10-14 
c.omments 

for the Output Heading field, 10-32 
communication failure message, 9-1 
completed bits tested 

Bit Ertor Test, 4-5 
condensing command statements, 7-3 
CONFIGURE, 10-4 
CONFIGURE Screen 

·Aux RF Out, 4-29 
configure subsystem, 7-26 
Connect 

Cell Control, 4-18 
connectors 

10 MHz output, 6-12 
13 MHz output, 6-12 
AM IN, 6-12 
AM input, 6-12 
AM/Speech input, 6-5 
audio input (high), 6-5 
audio input (low), 6-5 
audio output, 6-7 
AUX IF IN, 6-13 
auxiliary RF input , 6-1 
au..'<iliary RF output, 6-2 
clock, 6-3 
clock output, 6-2 
data input/output, 6-6 
data output, 6-4 
EMMI bus, 6-13 
FM output, 6-4 
BP-IB, 6-15 
LOIN, 6-16 
LO OUT, 6-16 
monitor, 6-7 
MONITOR OUT, 6-16.1 
opt 001 reference output, 6-16.1 
oscilloscope input, 6-9 
PCN Interface, 6-16.2 
protocol interface, 6-16.2 
pulse modulation, 6-8 
pulse output, 6-7 
refeience input, 6-16.2 
reference output, 6-16.1 
RF input/output, 6-8 
serial port, 6-16.3 
speech, 6-7 
system bus, 6-16.3 
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trigger input, 6-9 
•-alid data, 6-10 
video output, 6-16.3 

Control 
Fast TX Carrier Power, 4-63 
RF Analyzer, 4-109 

Control Ch 
Cell Config, 4-12 

control channel, 4-12 
Control mode, 4-30 
Controls 

Oscilloscope, 4-86 
Spectrum Analyzer (Auxiliary Controls) , 

4-122 
Spectrum Analyzer (Main Controls), 4-115 
Spectrum Analyzer (Marker Controls), 4-120 
Spectrum Analyzer (RF Gen Controls), 4-118 

Cont/Single 
Oscilloscope (Trigger Controls), 4-88 

COPY _pL program, 10-21 
COPY _PL program 

how to run, I0-23 
country code, 4-14, 4-15 
Coupling 

AF Generator, 4-107 
Creating A Library, 10-46 
Creating A Procedure, 10-46 
CRT 

for showing test results, 10-32 
CW commands 

measure subsystem, 7-61 
CW Fl:eq 

CW Meas, 4-42 
CWFl:eqErr 

CW Meas, 4-42 
CW Power 

CW Meas, 4-42 
CW subsystem, 7-32 
cyclit>redundancy-eheck, 4-6 

0 

data bits, 4-56 
data bits measurement, 2-33, 2-47 
Data Collection, 10-37 

record size, 10-37 
data input selection, 4-11 
Data Length, 10-6 

Configure, 4-29 
Date 

Configure, 4-29 
DC AM 

RF Generator, 4-111, 4-112 
de coupling 

AF generator, 4-107 
DC Level 

lndex-4 

AF Analyzer , 4-36 
de level measurement 

selection, 4-36 
DCS1800 

input attenuation, 4-123 
De-Emp Gain 

AF Analyzer, 4-37 
De-Emphasis 

AF Analyzer, 4-37 
de-emphasis filter 

setting gain, 4-37 
Delete 

Hop Control (RF Analyzer) , 4-66 
Hop Control (RF Generator), 4-69 

demodulation, 2-59 
digital, 2-32, 2-34 

detector 
average peak bold, 4-37 
maximum peak, 4-37 
maximum peak hold, 4-37 
negative peak, 4-37 
negative peak hold, 4-37 
peak average, 4-37 
positive peak, 4-37 
positive peak hold, 4-37 
rms, 4-37 

Detector 
AF Analyzer, 4-37 

detector selection, 4-37 
device programmer, 10-23 
digital demodulation, 2-32, 2-34, 2-59, 4-44, 

4-45 
arming, 4-45, 4-63 
burst selection, 4-44 
burst type, 4-45 
trigger source, 4-46 

digital demodulation. subsystem, 7-33 
digital signal processing, 4-47 
discontinuous t ransmission, 4-19 
disk address, 4-29 
display subsystem, 7-34 
Distn 

AF Analyzer, 4-37 
distortion measurement 

selection, 4-37 
Do Open Cal 

RF Analyzer, 4-109 
Download A Program, 10-9 
download code files, 10-23 
DRX 

Cell Control, 4-19 
DSP An alyzer 

Amp! Main, 4-47 
DSP analyzer commands 

mea.~u.re subsystem , 7-62 
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I 

' 

DSP a~alyzer measurement 
programming example, 7-151 

DSP analyzer sub$)'stem, 7-37 
DTX 

Cell Control, 4-19 

E 

echo, 4-30 
Echo Delay 

Cell Control, 4-19 
electrical man machine interface, 8-1 
electrical man-machine interface subsystem, 

7-39 
EMMI, 8-1 

baud rate, 8-3, 8-4 
da.ta, 8-4 
reset, 8-3 
statU$ event, 8-2 
timeout mobile station response, 8-6 
timeout mobile station XON, 8-7 

ending a eall 
progran:uning example, 7-128 
settling time, 7-157 

equipment supplied, 1-1 
ERROR 85, 10-21 
error message 

what to do, 2-63 
Execute 

Cell Control, 4-19 
external disk specification 

Conftgure, 4-29 
external load .resistance, 4-38 
Ext Load R 

AF Analyzer, 4-38 

F 

Fall Pos 
Pulse On/Off Ratio (Fall View), 4-104 
Pulse On/Off Ratio (Main View), 4-99 

fast ttansmitter carrier power measurement, 
2-33, 2-39 

fMt TX carrier power 
measure subsystem, 7-71 
trigger source, 4-64 

File Descriptions, 10-38 
Filter 1 

AF Analyzer, 4-38 
Filter 2 

AF Analyzer, 4-38 
Firmware 

Con:flgw:e, 4-29 
firmware revision date, 4-29 
First bit 

Measurement Sync, 4-76 
First Bit 

DSP Analyzer (Data Bits), 4-56 
Flatness 

DSP Analyzer (Ampl Main View), 4-48 
Flush Log 

Logging, 4-72 
FM Demod 

AF Analyzer, 4-35 
FM error meslo-age, 9-3 
FM Enors 

DSP Analyzer (Data Bits), 4-56 
Measurement Sync, 4-76 

fonn feed 
for test results printout, 10-37 

frame erasure, 4-6 
frame enors 

eall counts, 4-18 
Frame Enors 

Cell Control, 4-18 
Freq 

Spectrum Analyzer (Auxiliary Controls) , 
4-122 

Spectrum Analyzer (Main Controls) , 4-116 
Spectrum Analyzer (Marker Controls), 4-120 

Freq Offs 
Output RF Spectrum (Main View), 4-93, 4-96 

frequency 
CW, 4-42 
Spectrum Analyzer (RF Gen Controls) , 4-118 

Frequency 
AF Generator, 4-107 
CW Meas, 4-43 
Bop Control (RF Analyzer), 4-67 
Bop Control (RF Generator) , 4-70 
RF Analyzer, 4-109 
RF Generator, 4-112 
Spectrum Analyzer (RF Gen Contro.ls) , 4-119 

frequency analyzer test, 3-6 
frequency correction burst, 4-45 
frequency enor 

continuous wave, 4-42 
Frequency Enor 

DSP Analyzer (Pha.seMain V iew), 4-58 
frequency error measurement, 2-33, 2-43 
frequency generator test, 3-6 
frequency, non-hopped 

CW Mea.s, 4-43 
frequency offset 

output RF spectrum, 4-93, 4-96 
spectrum analyzer, 4-116 

frequency span 
spectrum analyzer, 4-117 

fuse, 1-4 
FW Revision 

Configure, 4-29 
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G 

Gain CuU 
AF .Analyu:r I 4-38 

gain control, 4-38 
gate time 

AF analyzer, 4-36 
frequency counter, 4-36 
RF Analyzer, 4-43 

global keys, 6-10 
GMSK 

RF Generator, 4-112 
GMSK modulation test 

RF analyzer, 3-8 
signal generator, 3-5 

GSM ll.lO Aspect ill, 8-1 
GSM900 

input attenuation, 4-123 
GSM signal 

analysis, 2-17 
GSM signal requirements, 2-26 

H 

high limit 
setting, 5-3 
tum off, 5-3 

high pass ffiter 
AF Analyzer, 4-38 

high-pass ruter 
AF Analyzer, 4-38 

high stability time base 
option 001, 4-30 

hold all 
range hold, 4-32 

hop 
large, 4-67 
normal, 4-67 
sequence, 4-66, 4-70 

hop address, 4-65, 4-68 
ad~, 4-66 
inserting, 4-70 
reset., 4-66 
resetting, 4-70 

hop co.ntrolnbsystem, 7-42 
hop frequency 

deleting, 4-66, 4-59 
Bop Meas Freq 

RF Analyzer, 4-109 
Rop Mode 

Hop Control (RF Analyzer), 4-66 
Hop Control (RF Generator), 4-69 
RF Analyzer, 4-109 
RF Generator, 4-112 

Bop O&et 
CW Meas, 4-43 
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RF Allal}'%er, 4-109 
Spectrum Analyzer (Main Controls), 4-116 

hop source, 4-67, 4-71 
hop table, 4-65, 4-68 

elearir!&, 4-65, 4-69 
Hop Trig 

Hop Control (RF ADalyzer), 4-66 
Hop Control (RF Generator), 4-69 
RF Analyzer , 4-110 
RF Generator, 4-112 

hop trluer 
arming, 4-66, 4-69 

BP Adva.nceLink, 10-6 
HP-IB 

addn$$, 10..37 
EMMl subsystem, 8-3 
instrumen.ts on the "700" bus, 10-37 
status subsystem, 8-2 

HP-TB address, 8-3 
selecting, 4-30 

HP-lB Adrs, 10..4 
Configw:e, 4-30 

HP-lB commands 
abbreviation.a, 7-2 
angle braclrets, 7-3 
AVG, 7-6 
colon, 7-3 
comma, 7-3 
comment lines, 7-7 
condensing statements, 7-3 
FNUM, 7-4 
FNUM_MOD, 7-4 
INUM, 7-4 
MET, 7-6 
MM, 7-4 
MM_MOD, 7-6 
multiple entries, 7-3 
optional command$, 7-4 
optional parameters, 7-2 
pound sign, 7-7 
query, 7-2 
question mark, 7-2 
quotation mark, 7-2 
semicolon, 7-3 
separator, 7-3 
square brackets, 7-2 
string entries, 7-2 
units of measure, 7-3 
variable ehoiees, 7-3 
vertical bar, 7-2 

HP-IB command syntax, 10..3 
HP-IB connector , 6-17, 6-30 

pin number overview, 6-17, 6-30 
HP-IB Mode, Control, 10..3 
HP-lB Mode, Tal.lckListen, 10..3 
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HF-IB port , 10-4 
HP-IB printer, 10-32 
HP-IB program examples, 7-113 
HP-lB programming, 7-1 

!BASIC computer 
initializing memory cards, 10-21 
to configure external instruments, 10-37 

!BASIC compuler 
may be programmed, 10-2V 

IBASIC Echo, 10-6, 10-8 
Configure, 4-30 

IBASIC programming-language code, 10-29 
!BASIC programs 

:file struc:tu,res, 10-29 
HP 11807A, 10-29 
u.ser written, 10-29 

IEEE 488.2 common commands, 7-46 
IF input 

auxiliary connector, 6-13 
IMEI request 

settling time, 7-159 
initializing memory cards, 10-21 
input amplitude 

CW Meas, 4-41 
Input Atten 

Spectrum Analyzer (Auxiliary Controls) , 
4-123 

input attenuation 
DCS1800 radio, 4-123 
GSM900 radio, 4-123 

input a.ttenua.tor 
specttum analyzer, 4-123 

Input G&in 
AF Analyzer, 4-38 

Insert 
Bop Control (RF Analyzer), 4-66 
Hop Conttol (RF Generator), 4-70 

installation 
overview, 1-2 

installing software, 3-2 
Inst Echo, 10-6, 10-8 

Configure, 4-30 
instrument setup 

recall , 5-6 
save, 5-8 

Intensity 
Configure, 4-30 

interfacing techniques, 10-29 
internal control bUE, 10-3 

K 
keys, 5-1 

assign, 5-2 
average, 5-2 
cancel, 5-2 
cell configuration screen, 5-2 
cell control screen, 5-2 
end call, 5· 3 
Gl , 5-10 
G2, 5-10 
G3, 5-10 
global (Gl, G2, G3), 5-2 
high limit, 5-3 
hold, 5-3 
HP-IB address, 5-2 
increment, 5-3 
11, 5-9 
12, 5-9 
local (Ll, L2), 5-2 
low limit , 5-4 
measiUement arming, 5-4 
measlllement syncluoniztion screen, 5-5 
me5$a.ge 5creen, 5-5 
meter, 5-5 
mobile station information screen, 5-5 
no, 5-5 
on/off., 5-5 
originate call, 5-5 
previous, 5-5 
print, 5-6 
recall, 5-6 
receive call, 5-6 
reference iet, 5-7 
release, 5-7 
RF analyzer screen, 5-8 
RF generator scr~n, 5-8 
save, 5-8 
tests screen, 5-8 
u.se memory, 5-8 
yes, 5-8 

L 

LAC 
Cell Config, 4-13 

LAI 
Cell Config, 4-14 

level 
oscilloscope, 4-86 

Level (div) 
OscillO$COpe ('fiigger Controls), 4-89 

level late message, 9--3 
level short message, 9-3 
level test 

RF Analyzer, 3-7 
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Signal Generator, 3-4 
Library files, 10-2 
Library Files, 10-38 
Limit 

Cell Control, 4-19 
lille voltage, l-4 
Loading A Progtam, 10.9 
local keys, 5-9 
location area code, 4-13 
location area identification, 4-14 
logging subsystem, 7-49 
Log/Pause 

Logging, 4-73 
LO input 

connector, 6-16 
Loop back 

Bit Error Test, 4-6 
Cell Control, 4-19 

loopback functions 
settling time, 7-158 

Loop Delay Speech Frames 
Bit Error Test, 4-7 

LO output 
connector, 6-16 

low level message, 9-3 
low limit 

setting, ~ 

turn off, S.4 
Lvl 

Oscilloscope (Main Controls), 4-86 
Oscilloscope (Marker Controls), 4-90 
Oscilloscope (Trigger Controls), 4-89 
Output RF Spectrum ('Ira.ee View), 4-96 
Pulse On/Off Ratio (Fall View), 4-105 
Pulse On/Off Ratio (Rise View), 4-101 
Spectrum .Analyzer (Auxiliary Controls), 

4-123 
Spectrum .Analyzer (Main Controls), 4-116 
Spectrllm .Analyzer (Marker Controls), 4-120 
Spectrum Analyzer (RF Gen Controls), 4-119 

M 
MAl 

Cell Configuration, 4-13 
Cell Control, 4-19 

MA2 
Cell Configuration, 4-13 

MAIOl 
Cell Configuration, 4-14 

MA102 
Cell Configuration, 4-14 

man machine interface, 8-1 
Ma.nual 

Bit Error Test, 4-7 
Marker 

lndex-8 

DSP Analyzer (Amp! Fall View), 4-54 
DSP Analyzer (Ampl Mid View), 4-52 
DSP Analyzer (Ampl Rise View), 4-50 

Marker Pos 
DSP Analyzer (Ampl Fall View), 4-54 
DSP Analyzer (Ampl Mid View), 4-52 
DSP Analyzer (Ampl Rise View), 4-50 
DSP Analyzer (Ph~ Err View), 4-60 
Output RF Spectrum ('Uace View), 4-96 

MarkerPos 
Pulse On/Off Ratio (Fall View), 4-105 
Pulse On/Off Ratio (Rise View), 4-102 

marker position, 4-52, 4-54 
DSP Analyzer, 4-60 
pulse on/off ratio, 4-102, 4-105 

Marker To Peak+ 
Oscilloscope (Marker Controls), 4-90 

Marker To Peak-
Oscilloscope {Marker Controls), 4-90 

Ma.rker To, Ref Level 
Spectrum Analyzer (Marker Controls), 4-121 

Mask 
DSP Analyzer (Amp! Rise View), 4-51, 4-53, 

4-55 
MCC 

Cell Config, 4-14 
Meas Cntl 

Bit Error Test, 4-8 
MeasMode 

Output RF Spectrum (Trace View), 4-96 
Meas Num 

Bit Error Test, 4-7 
Meas Reset 

AF Analyzer, 4-39 
Conligme, 4-30 
Oscilloscope (Main Controls), 4-87 
Oscilloscope (Marker Controls), 4-91 
Oscilloscope (Trigger Controls), 4-89 
Spectrum Analyzer (Auxiliary Controls), 

4-124 
Spectrum Analyzer (Main Controls), 4-ll6 
Spectrum Analyzer (Marker Controls), 4-121 
Spectrum Analyzer (RF Gen Controls), 4-119 

Measurement 
Bit Error Test, 4-7 

measurement averaging, 5-2 
measurement control, 4-8 
measurement setup, 2-27 
Measurement Summary 

DSP Analyzer (Ampl Main View), 4-48 
measurement summary message, 9-2 
measurement synchronization, 4-74 
measurement synchronization subsystem, 7-85 
measure subsystem, 7-50 
memory cards 
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backing up programs, 10-23 
batteries , 10-24 
COPY _PL prognm, 10-23 
initializing, 10-21 
iuserting and removing, 10-19 
SRAM and OPT part numbers, 10-20 
write-protect switcll, 10-22 

messages, 9-1 
bad sync, 9-3 
Communication Failures, 9· 1 
FM error, 9-3 
level late, 9-3 
level shaft, 9· 3 
low level, 9-3 
measurement summary, 9-2 
no error, 0-3 
protocol errors, 9-4 
RF overload, 9·3 
short burst, 9-3 
sync status, 9-3 

Midam.ble 
Measurement Sync, 4-77 

Midamble Start Bit Position 
Measurement Sync, 4-77 

MM 
Cell Control, 4-20 

MNC 
Cell Config, 4-14 

mobile allocation index offset 1, 4-14 
mobile allocation index offset 2, 4-14 
mobile allocation number, 4-19 
mobile allocation number 1, 4-13 
mobile allocation number 2, 4-13 
mobile country code, 4-14 
mobile network code, 4-14 
mobile station camp on 

programming example, 7-114 
mobile station commands 

measure subsystem, 7-59 
mobile station information, 4-82 
mobile station origni.nated call 

programming enmple, 7-121 
mobile station tim!Dg error, 4-22 
mobility management, 4-20 
Mode 

Cell Co.nt.rol , 4-20 
Configure, 4-30 
Output RF Spectrum (Main View), 4-93 

Mode field, lQ-4 

modulation 
output RF spectrum power, 4-93, 4-96 

monitor output 
connector, 6-16.1 

MS information sybsystem, 7-81 
MS TX power level 

settling time, 7-159 

N 
NCC 

CelJ Coxrliguration, 4-15 
Next 

Bop Control (RF Analyzer) , 4-66 
Bop Control (RF Generator), 4-70 

Next Peak (Marker To) 
Spectrum Analyzer (Marker Conttols), 4-121 

no error message, 9-3 
Norm 

Cell Control, 4-21 
norm.al burst, 4-45 
Notch Gain 

AF Analy~r , 4-39 

0 
Off, 4-8 
Offset 

Configure, 4-30 
One-Time Programmable 

OTP memory cards, 10-20 
On UUT Failure 

continue or stop, 10.30 
Open/ Auto DAC Value 

RF Analyzer, 4-110 
open-loop AGC 

RF analyzer, 4-108 
open loop AGC calibration 

RF analyzer, 4-109 
operating environm.ent, 1-6 
Opt 001 Ref Out, 4-30 
optiom, 1-6 
originating a call 

programming example, 7-118, 7-121 
settling time, 7-157 

originating calls, 2-11 
oscilloscope, 4-86 

a.rming, 4-88 
measurement point, 4-39 
triggering, 4-88 
trigger level, 4-89 

oscilloscope commands 
xneasure subsystem, 7-74 

oscilloscope subsystem, 7-87 
oscilloscope test, 3-7 
Output Destination 

CRT or Printer, 10-32 
Output Heading eo=ents, 10.32 
Output Results 

All or Failures, 10-3l 
Output RF Spectrum 

Output RF Spectrum (Main View), 4-93 
output RF spectrum co=ands 

tndex-9 
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measure subsystem, 7-72 
output RF spectrum measurement, 2-34, 2-55 
output RF spectrum subsystem, 7-91 
OutRFSpec 

Output. RF Sp~trum (Trace View), 4-97 

p 

pages 
call counts, 4-21 

Pages 
Cell Control, 4-21 

Paging 
Cell Control, 4-21 

parameters 
enter into Test Executive, 10-36 

Parity, 1~6 
Configure, 4-3) 

Pass Filter . 

Logg~, 4-73 
PCN interface 

connector, 6-16.2 
peak detector 

with de-emphasis, 4-39 
Peak (Marker To) 

Spectrum Analyzer (Marker Contl'ols) , 4-121 
Peak Phase Error 

DSP Analy~er (PhaseMain View), 4-59 
peak transmitted power, 4-48 
peak transmitter carrier power measurement, 

2-33, 2-35 
performance tests, 3-1 
perfonn.ance test software, 3-2 
perfonnance verification, 3-l 
phase error, 4-60 
phase error measurement , 2-33, 2-43 
Pk Det To 

AF Analyzer, 4-39 
Pk TX Pwr 

DSP Analyzer (Amp! Main View), 4-48 
Pis Demod 

AF Analyur, 4-35 
Polarity 

DSP Analyzer (Data Bits), 4-57 
POnOffFall 

Pulse On/Off Ratio (Fall View), 4-105 
POnOffR.ise 

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

Oscilloscope (Marker Controls), 4-91 
Spectrum Analyzer (Marker Controls), 4-121 

Pos/Neg 
Oscilloscope (Trigger Controls), 4-89 

power 
continuous wave, 4-42 

power cord, 1-4 

lndex-10 

power measurement, 2-35, 2-39 
power meter 

zeroin.g , 4-43, 4-49, 4-64 
power supply 

configure to HP-IB, 10-37 
ppm, 4-7 
PRBS, 4-21 
PRBS Pattrn, 4-21 
preset (*RST) 

settling time, 7-158 
Pre-Trig 

Oscilloscope (Trigger Controls), 4-89 
Print 

Configure, 4-31 
print address 

selecting, 4-31 
Print Adrs, 1~ 

Configure, 4-31 
printer 

configure to HP-IB, 1~37 
for showing test results , 10--32 
options, 1~37 
RS-232 or HP-IB, 1~32 

printouts 
for the test results, 1~31 

Prinl Title 
Configure, 4-31 

Print To, 1~4 
Configure, 4-31 

problem solving, 2-63 
Procedure files, 10--2 
Procedure Files, 10-26 
Program Development Tools d~k, 10-14 
Program Example, 10-38 
program examples, 7-113 
PROGram Interface Commands, 10--14 
Program L~ting Explanation, 10--43 
programming 

HP-IB, 7- 1 
programming example 

bit error test, 7-132 
DSP analyzer measurement, 7-151 
ending a call, 7-128 
HP 8922G origin<& ted call, 7-118 
mobile station camp on, 7-114 
mobile station originated call, 7- 121 
pulse on/ off, 7-146 

progrd.lllllling techniques, 10-29 
programs 

!BASIC file structures, 10-29 
user written or HP 11807 A, 10-29 

program status 
run indicators, 1~29 

Program Structure, 10-38 
protocol error messages, 9-4 

._ 
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protocol intenace, 6-16.2 
Pseudo-Random Bit Sequence, 4-21 
pulse 

adjacent timeslot, 4-4 
Pulse 

RF Generator, 4-113 
pulse demodulation test 

RF analyzer , 3-8 
pulse measutemeut, 2-34, 2-51 
pulse modulation 

RF generator, 4-113 
pulse modulation test, 3-5 
Pulse On/Off Fall 

Pulse On/Off Ratio {Main View), 4-99 
pulse on/ off measurement 

prograrn.rni.nl; example, 7-146 
pulse onjoff ratio, 4-98 
pulse on/off ratio Mmmands 

.measu:re subsystem, 7-76 
pulse on/off ratio measurement, 2-34, 2-51 
pulse on/ off. ratio s11bsystem, 7-92 
Pulse On/Off Rise 

Pulse On/Off Ratio (Main View), 4-99 

Q 

query measurements 
settling time, 7-158 

R 
RACBs 

call counts, 4-22 
Cell Control, 4-22 

radio frequency analyzer, 4-108 
radio frequency generator, 4-111 
radio specifications, 10-35 
radio tests 

reduce testing time, 10-34 
selectiog, 10-33 

rao1ping 
output RF spectrum power, 4-93, 4-96 

Range Hold 
Configuze, 4-32 

Rev Pace, 10-6 
Configure, 4-32 

read-only setting 
on the memory card, 10-22 

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

receive pacing 
setting, 4-32 

Receive/Transmit Pacing, 10·6 
receiving calls, 2-11 
record size 

for data collection, 10-37 
reference 

sett~, 5-7 
Reference 

Bit Etter Test, 4-7 
Configure, 4-32 

reference level 
RF input , 4-119, 4-121, 4-124 
RF Input, 4-117 
RF output, 4-119 

reference oscillator calibration 
settling time, 7-159 

reference output 
option 001, 4-30 

RtfL!vel 
Spectrum Analyter (Auxiliary Controls) , 

4-124 
Spectrum Analyz-er (Ma.i.n Controls), 4-117 
Specr.rum Analyzer (Mal'ker Controls), 4-121 
Spectrum Analyzer (RF Gen Controls ) , 4-119 

Ref Level (Marker To) 
Spectrum Analyzer (Market Controls) , 4-121 

Relative MS Timing Err 
Cell Control , 4-22 

ResAJJFS, 4-8 
reset 

call count, 4-23 
measlll'ement, 4-30, 4-87, 4-89 
SACCH Meas, 4-23 

Reset 
Cell Control, 4-23 
Oscilloscope (Trigger Controls), 4-89 

Reset Address 
Hop Control (RF Generator) , 4-70 

Reset Adrs 
Hop Control (RF Analyzer), 4-66 

ResTypel, 4-8 
ResTypeiA, 4-8 
ResTypelB, 4-8 
ResTypeli, 4-8 
RF analyzer, 4.- 108 
RF analyzer subsystem, 7-94 
RF An1 Amp! Control 

Cell Control, 4-23 
RF Cnt Gate 

CW Meas, 4-43 
RF generator, 4-111 

amplitude, 4-5, 4-10, 4-16 
RF generator subsystem, 7-96 
RFGen Volts 

Configure, 4-32 
RF In/ Out 

Configure, 4-33 
RF Input 

CW Meas, 4-43 
RF Analyzer , 4-110 
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Spectrum Analyzer (Auxiliary Controls), 
4-124 

RF Level Offset 
Configure, 4-33 

RF Output 
RF Generator, 4-113 
Spectrum Analyzer (RF Gen Controls), 4-119 

RF ovrload message, 9-3 
RF spectrum measurement, 2-34, 2-55 
RisePos 

Pulse On/Off Ratio (Main View), 4-99 
Pulse On/ Off Ratio (Rise View), 4-102 

RJ-11/R.S-232 adapter , 10-5 
RMS Phase Error 

DSP Analyzer (Pba.seMain View), 4-59 
RS-232 printer, 10-32 
RS-232 Serial port, 10-4 
*RST 

settling time, 7-158 
Run Mode 

Continuous or Single Step, 10-31 
running tests, 2-17 
Run/Stop 

Meas Cntl, 4-8 
Run Test, 10-13 

s 
SACC:EI Meas 

Cell Control, 4-24 
Save Programs On Memory Cards, 10-9 
scope. See oscilloscope 
Scope In 

AF Analyzer, 4-35 
Scope Lvl 

Oscilloscope (Trigger Controls), 4-89 
Scope To 

AF Analyzer, 4-39 
screens 

AF Analyzer, 4-35 
Bit Error Test , 4-4 
Cell Configuration, 4-9 
Cell Control, 4-16 
Configure, 4-28 
CW Meas, 4-41 
Digital Demod, 4-44 
DSP Analyzer, 4-47 
DSP Analyzer:Ampl Fall, 4-54 
DSP Analyzer:Ampl Mid, 4-52 
DSP Analyzer:Ampl Rise, 4-50 
DSP Analyzer:Data Bits, 4-56 
DSP Analyzer:Pbase Err, 4-60 
DSP Analyzer:PhaseMain, 4-58 
Fast TX Carrier Power, 4-62 
Hop Control (RF Analyzer), 4-65 
Hop Control (RF Generator) , 4-68 

lndex-12 

Logging, 4-72 
Measurement Sync, 4-74 
Message, 4-81 
MS Information I Signaling, 4-82 
Oscilloscope, Main Controls, 4-86 
Oscilloscope (Matker Controls), 4-90 
Oscilloscope, Trigger Controls, 4-88 
Output RF Spectrum (Main View), 4-92 
Output RF Spectrum (Tl:aee View), 4-95 
Pulse On/Off Ratio (Fall View), 4-104 
Pulse On/Off Ratio (Main View), 4-98 
Pulse On/Off Ratio (Rise View), 4-101 
RF Generator I RF Analyzer (AF Gen) , 

4-107 
RF Generator/ RF Analyzer (RF Analyzer), 

4-108 
RF Generator / RF Analyzer (RF Gen), 

4-111 
Service, 4-114 
Spectrum Analyzer (Auxiliary Controls), 

4-122 
Spectrum Analyzer (Main Controls), 4-115 
Spectrum Analyzer (Marker Controls), 4-120 
Spectrum Analyzer (RF Gen Controls), 4-118 

SD/4, 4-12 
SD/8, 4-12 
Serial Baud, 10-6 

Conftgure, 4-33 
Serial In 

Configure, 4-34 
Serial In Field, 10-6 
serial input port 

control, 4-34 
serial interface 

pin numbers, 6-16.3 
Serial Port, 10-5 
Serial Port Connections, 10-5 
serial word length, 4-29 
Service 

Configure, 4-34 
serving cell , 4-15 
Settabk 

CellConfiguration, 4-15 
settable state of HP 8922G 

settling time, i -157 
setting high limit, 5-3 
setting low limit, 5-4 
setting reference, 5-7 
Set tling 

AF Analyzer, 4-40 
Hop Control (RF Analyzer), 4-67 
Hop Control (RF Generator), 4-70 

sett ling time 
actived state of HP 8922G, 7- 157 
arming measurements, 7-159 
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between HP-IB commands, 7-158 
between !BASIC commands, 7-158 
bit error test, 7-158 
cllanging audio speecll configuntions, 7-158 
ending a call, 7-157 
lMEI request, 7-159 
loopback functions, 7-158 
MS TX power level, setting, 7-159 
originating a call, 7-157 
preset {'"RST), 7-158 
query measurements, 7-158 
reference oscillator calibration, 7-159 
setta.ble state ofHP 8922G, 7-157 
TMSI reallocation, 7-159 

set up 
measurrnent, 2-27 

SbortBnrst message, 9-3 
signaling, 4-82 
signal requiremenr.s 

GSM, 2-26 
SIN AD 

AF Analyzer, 4-40 
SINAD measure:men~ 

selecting, 4-40 
Single/Cont 

Meas Cntl , 4-8 
Measurement Sync, 4-77 

slow associated control cllannel, 4-24 
Source 

Hop Control (RF A.naly~er) , 4-67 
Hop Control (RF Generator), 4-71 

Spa.n 
Spectrum Analyzer (Main Controls) , 4-117 

speaker 
off, 4-40 
volume conttol, 4-40 

Speaker ALC, 4-4<> 
Speaker Vol 

AF Analyzer, 4-40 
specifications 

enter into Test Executive, l0-35 
spectral purity test, 3-4 
spectrum analyzer 

calibrating, 4-93, 4-99 
spectrum analyzer commands 

measure subsyst em, 7-80 
spectrum analyzer subsystem, 7-99 
spectrum analyzer tes~. 3-9 
Speech 

Cell Control, 4-25 
speecll configuration 

settling time, 7-158 
Speeeb Gain 

Cell Control , 4-26 
SRAM mem.ory cards 

contain a. battery, 10-23 
initiwi.ng, 10-21 
write protection, 10-22 

Sta.te 
Digital Demod, 4-46 
Fast TX Carrier Power, 4-63 

Stati<: Random-Access Memory 
SRAM memory cards, 10-20 

Status 
Digital Demod, 4-45, 4-78 

status subsystem, 7- 101 
Stop Length, 10-6 

Configure, 4-34 
sweep time 

oscilloscope, 4-87 
sweep trigget 

anning, 4-89 
syncllronization burst, 4-45 
synchronization errors 

digiw demodulation, 4-45 
DSP Analyzer, 4-48, 4-51, 4-53, 4-55, 4-57, 

4-59, 4-61 
measurement synchronization, 4-79 
output RF spectrum, 4-94 
Output RF Spectrum (Trace View), 4-97 
pulse on/off ratio, 4-100, 4-102, 4-105 

syncllronization mode 
measurement synchronization, 4-78 

Sync Mode 
Measurement Sync, 4-78 

Sync Pattern Start Position 
Measurement Sync, 4-77, 4-78 

Sync Status 
Digital Demod, 4-45 
DSP Analyzer (Ampl Fall View), 4-55 
DSP Analyzer (Ampl Main View), 4-48 
DSP Analyzer (Ampl Mid View), 4-53 
DSP Analyzer (Ampl Rise View), 4-51 
DSP Analyzer {Data Bits), 4-57 
DSP Analyzer (Phase Eu View), 4-61 
DSP Analyzer {PhaseMa.in View), 4-59 
Measurement Sync, 4-79 
Output RF Spectrum (Main View), 4-94 
Output RF Spectrum (Trace View), 4-97 
P~ On/Off Ratio (Fall View), 4-105 
P~ On/Off Ratio (Main View), 4-100 
Pulse On/Off Ratio (Rise View), 4-102 

sync status message, 9-3 
sync staus message 

what to do, 2-63 
system bus, 6-18 

pin number overview, 6-28 
signal descriptions, 6-18 

system subsystem, 7-107 
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T 

Talk~Li.stn mode, 4-30 
TCH Control 

Cell Control, 4-26 
TCB parameters, 4-26 
TCH Parms 

Cell Control, 4-26 
Test 

Cell Control, 4-27 
test equipment, 3-2 
Test Execution Conditions, 10-30 
Test Executive 

parameters, 10-36 
specifications, 10-35 
test sequence, 10-33 

test~ tho radio, 10-13 
testing time 

how to reduce, 10-34 
Test Library files 

backing up, 10-23 
Test Parameters, 10-36 
Test Procedure files 

backing up, 10-23 
tests 

for radios, 10-33 
Test Sequence 

running a, 10-13 
Test Sequence menu, 10-33 
Test Specifica.tiom, 10-35 
TESTS Subsystem, 10-1 
Time 

Configure, 4-34 
DSP Analyzer (Phase Err View), 4-61 
Oscilloscope (Main Controls), 4-87 
Oscilloscope (Marker Controls) , 4-91 
Oscilloscope (Trigger Controls) , 4-89 
Output RF Specmnn ('I'tau View), 4-97 
Pulse On/Off Ratio (Fail View), 4-105 
Pulse On/ Off Ratio (Rise View), 4-103 

Timel-12 
DSP Analyzer (AmpJ Main View), 4-49 

Time/ div 
Oscilloscope (Main Controls), 4-87 

Timeslot 
Cell Control, 4-27 

Timing Advance 
Cell Control, 4-27 

timing error 
mobile sta~ion, 4-22 

TMSJ reallocation 
settling time, 7-159 

traffic c:haDI1el control, 4-26 
trainmg sequence codes, 4-45 
tran.s1ent settling times, 7- 157 

transmit pacing 
setting, 4-34 

transmitter power, 4-27 
transmitter power measurement, 2-33 
Trig Delay 

Digital Demod, 4-46 
DSP Analyzer (Amp! Fall View), 4-55 
DSP Analyzer (Amp! Main View), 4-49 
DSP Analyzer (Amp) Mid View), 4-53 
DSP Analyzer (Amp! Rise View), 4-51 
DSP Analyzer (Data Bits), 4-57 
DSP Analyzer (Phase Err View), 4-al 
DSP Analyzer (PhaseMain View), 4-59 
Fa.st TX Carrier Power, 4-63 
Measurement S)'Dc:, 4-79 
Output RF Sptctru.m (Main View), 4-94 
Output RF Spectrum ('Jr~ View), 4-97 
Pulse On/Off Ratio (Fall View), 4-106 
Pulse On/Off Ratio (Main View), 4-100 
Pulse On/Off Ratio (Rise View), 4-103 

trigger delay 
digital demodulation, 4-46 
DSP Analyzer, 4-49, 4-51, 4-53, 4-55, 4-57, 

4-59 
fast TX carrier power, 4-63 
measurement synchrollization, 4-79 
output RF spectrum, 4-97 
pulse on/off ratio, 4-100, 4-103, 4-106 

triuer qualifier 
~ demodulation, 4-46 
meuurement synchronization, 4-79 

trigger source 
measurement S)'Dc:hronization, 4-79 
oscilloscope, 4-89 

trigger subsystem, 7-108 
Trig Qual 

Dj&ital Demod, 4-46 
Measurement Sync, 4-79 

Trig Source 
Di~tal Demod, 4-46 
Fa.st TX Carrier Power, 4-64 
Measurement Sync, 4-79 

ru.n.ing mode 
Configure, 4-32 

TX Carrier Power, 4-64 
TX Level 

Fast TX Carrier Powe-r, 4-64 
Type 

Cell Control, 4-27 
Type!, 4-8 
TypelA, 4-8 
TypeiB, 4-8 
Typeii, 4-8 
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u 
units keys, 5-10 
user defined burst , 4-45 
Using the Knob, 10-14 

v 
verifying performance, S-1 
Vert/d.iv 

Oscilloscope (Main Controls) , 4-87 
vertical offset 

oscilloscope, 4-87 
vertical sensitivity 

oscilloscope, 4-87 
Vert Offset 

Oscilloscope (Main Conl:l'ols), 4-87 
video bandwidth 

spectrum analyzer, 4-117 
Video BW 

Spectrum Analyzer (Main Controls), 4-117 
View 

DSP Analyzer, 4-49 
Output RF Spectrum (Main View), 4-94 

volume 
speaker, 4-40 

w 
wait times, 7-157 
write-protect switch 
~tting, 10-22 

X 

Xm1. Pace, 10-6 
Configure, 4-34 

Xon/Xoff, 4-32, 4-34 

z 
Zero Power 

CW Meas, 4-43 
DSP Analyzer (Amp! Main View), 4-49 
Fast TX Carrier Power, 4-64 
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4 
Screens 

Contents Field Types .... .. ...... . .................... . ...... .. . . page 4-2 
Bit Error Test .......................................... page 4-4 
Cell Configuration ...... . ... ....................... . ... . page 4-9 
Cell Control .... .... . .... .... .. ...... .... .. ............ page 4-16 
Configure .................. .. . . ....................... page 4-28 
CW Meas/AF Analyzer (A..F Analyzer) . .. ......... . ... page 4-35 
CW Meas/AF Analyzer (CW Meas) ................... page 4-41 
Digital Demod .... . ............... .. ....... . .......... pa.ge 4-44 
DSP Analyzer: Amplitude, Ampl Main View ........ . . page 4-47 
DSP Analyzer: Amplitude, Amp! Rise View ........... pa.ge 4- 50 
DSP Analyzer: Amplitude, Ampl Mid View .. .. ..... .. page 4-52 
DSP Analyzer: Amplitude, Amp! Fall View ............ page 4-54 
DSP Analyzer: Data Bits .. . .......................... pll{?;e 4.-56 
DSP Analyzer: Phase, PhaseMain View ........ .. .. ... page 4-58 
DSP Analyz~ Phase, Phase Err View .... . . .......... pll{?;e 4-60 
Fast TX Carrier Power ................................ page 4-62 
Hop Control (RF Analyzer) .......................... . page 4-65 
Hop Control (RF Generator) .......................... pll{?;e 4-68 
Logging . ... .. .... . . . . .......... . ........ . . . .. . ........ page 4-72 
Measurement Sync: Manual Meas Cntl ........ . ....... page 4-74 
Message ... . .. ..... . ...... . ... .. . ... . . ... ..... . ... . . . .. page 4-81 
MS Information ......................... . ............. page 4-82 
Oscilloscope, Main Controls ... ............ . ... .. . . .. . .. page 4- 86 
Oscilloscope, Trigger Controls . .. ............... ... .... p;){?;e 4- 88 
Oscilloscope, Marker Controls ........... . . . .. . ... . .... pll{?;e 4-90 
Output RF Spectrum, Main View .......... . .......... page 4-92 
Output RF Spectrum, Trace View ..................... page 4-95 
Pulse On/Off Ratio, Main View ..... . . .. ... . ...... . .. . page 4-98 
Pulse On/Off Ratio, Rise View ....................... page 4-101 
Pulse On/Off Ratio, Fall ...... .. ...... .. .. .... ..... .. page 4- 104 
RF Generator/RF Analyzer (AF Generator) .... ... . . . page 4-107 
RF Generator /RF Analyzer (RF Analyzer) .... . ...... page 4-1 08 
RF Generator/RF Analyzer (RF Generator) .......... page 4-111 
Service (documented in the service manual) ........ . . page 4-114 
Spectrum Analyzer, Main Controls . .. . ..... . .. . . .. .. . page 4- 115 
Spectrum Analyzer, RF Gen Controls ................ page 4-118 
Spectrum Analyzer, Marker Controls . ................ page 4-120 
Spectrum Analyzer, Auxiliary Controls ...... ......... page 4--122 
Tests (refer to chapter 10) ............................ page 4-125 
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Field Types 

1 2 

1. Alphanumeric 

2. Data Entry 

3. List of Choices 

4-2 Screens 

3 4 

5 

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 list of character a.nd 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; 

• Key in the value using the DATA keys. 
• Push the knob then, turn it to increment or decrement the value. 

This field type allows selection from a list of choices. 

To make a selection, position the cursor next to the field and pnsh 

the knob. A list of choices will appE>..ar in the bottom-right corner 

of the screen.. Position the cursor a.nd then push the knob to choose. 
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4. Underlined Entry This type of field allows selection between the two la.bels in the field 
separated by a. slash (/). 

To make a. selection, position the cursor next to the field and push 

the Jrnob. The underlined choice is activated. 

5. To Screen List This field allows selection of alternate screens. Position the 
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Bit Error Test 

Bit Error Test 

14 2.2 5 716176 

1. Adj TS 

4-4 Screens 

4,13 

Each time the Bit Error Test is run, four measurements are 
made (see Meas Num). Because of limited screen spa.ce, 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 further information, rea.d the field 
description for Meas Num. 

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

This field selects automatic pulse modulation for the adjacent 
timeslots. 

Choices 

• +30 dB automatically pulses the adjacent timeslots 30 dB higher 
than the RF generator amplitude setting. 

The entire preceding timeslot is 30 dB higher. The first few bits 
of the following timeslot a.re 30 dB higher. The remainder of the 
following timesloi is pulsed off. 

• OfF makes all timeslots the same amplitude. 
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Bit Enor Test 

2. Amplitude 

3. Atten Hold 

This field changes the R..F generator amplitude. It is a duplicate 
of the RF generator's Amplitude field on the R.F Generator/RF 
Analyzer screen. 

See Also 

Screens: RF Generator /RF Analyzer. 

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

See Also 

Screen: RF Generator /RI Analyzer 

4. Auto This field sets the loop delay automatically whenever a bit error test 
is started. 

5. BE 

6. Bits Tested (Completed) 

See also 

Screens; Bit Error Test (Speech F:rms) 

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

Choices 

• BE ColUlt displays the total number of bit errors. 
• BE Ratio calculates and displays the ratio of bit errors counted to 

the total number of bits measured (depends on measurement type). 

This field displays the nnmher of bits that were tested during the last 
fully completed test. 

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

7. Bits Tested (Intermediate) 

rev.02NOV92 

This iield displays the number of bits that have been tested during a 
measurement that is currently running. This number includes only 
bits that a.re tested by the selected measurement type. 

SCreens 4·5 
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Bit Error Test 

8. Bits To Test This field selects the number of bits which will be tested. 
This number includes only bits that are tested by the selected 
measurement type. 

9. Count or Ratio This field deternlines how the frame erasures or cyclk-redunda.ncy­
check ( CRC) errors will be displayed. 

Choices 

• Count displays the number of frame erasures or cyclic-redundancy­
check (CRC) errors. 

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

See Also 

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

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

11. Loopback 

4-6 Screens 

Choices 

• CRC displays cyclic-redundancy-check (CRC) errors. 
• FE displays frame erasures. 

See Also 

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

These fields select the loopba.clc mode for the mobile station. When 
one of these fields is selected, the liP 8922G will attempt to put the 
mobile station in the described loopba.ck mode. 

Choices 

• Off turns loopback mode off. 
• No FE turns off frame erasure. 
• FE selects loopba.ck mode and turns on frame erasure. 

See Also 

Screens: Cell Control 
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Bit Error Test 

12. Loop Delay Speech Frms 

This field is used to enter or display amount of delay (expressed in 
number of speech frames), before bits a.re compared. The HP 8922G 
uses this value to synchronize to the correct received PRBS speech 
frame. The correct number of speech frames can be determined 
automatically 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 measurements a.re desired or if the bit error ratio exceeds 20%, 
change the mode to manual. 

See Also 

Screens: Bit Error Test (Manual, Auto) 

13. Manual This field allows you to set the loop delay ill the upper field. 

14. Meas Num 

15. Measurement 1-4 

16. %, ppm (BE ratios) 

See Also 

Screens: Bit Error (Speech Frms) 

Use this field to define and display measurements 1 or 3. The right 
side of the screen allows access to measurements 2 or 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. 

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

See also 

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

17. %, ppm (FE or CRC ratios) 

18. Reference 

rev.02NOV92 

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

This field selects the HP 8922G internal reference's tuning mode. It 
is a duplicate of the field found on the Configure screen. 

See Also 

Screens: Configure 

Screens 4-7 

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



19. Run/Stop (Meas Cntl) 

Bit Error Test 

Run 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. Slngle/Cont (Meas Cntf) 

21. Sync Status 

22. Type 

Note 

4-8 Screens 

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

This field displays any errors that occurred while trying to 
synchronize to the midamble of demodulated. da.ta.. 

• Bad Sync appears if a synchronization error happened since the 
last Demodulation Arm (when Adjust Mode is disabled) or since 
the last change to 'Iiig Delay (when Adjust Mode is enabled with 
Demod Arm already selected). 

Possible causes of Bad Sync are: 
Power was too low. 
Demodulation trigger too early or too late. 
FM (bit) errors found while synchronizing to desired mid amble. 
RF overload (increase RF Analyzer Amplitude setting). 

• No Error appears when no synchronization error occurred. 

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

Choices 

• Type!A 
• ResTypelA 
• TypeiB 
• ResTypeiB 
• Typeii 
• R.esTypeii 
• Type! 
• ResTypel 
• AllFS 
• ResAllFS 
• Off 

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

Cell Configuration 

1,17 5 7 2 10 11 

3 

1. Activated 

Note 

rev.02NOV92 

8 4 14 9 15 

12 
13 

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

Most settings affecting cell conftguration are not settable (cannot be 
changed) while Activated. 

Choices 

• 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. 

• Settable means that most of the settings on this screen can be set . 
When Settable, the operating state of the HP 8922G is equal to the 
HP 8922A. 

When the HP 8922G operating state is changed from Settable to 
Activated, some fields are automatically changed or overwritten. 
Use the following table to locate the fields t.ha.t might affect your 
setup. 

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

Screens 4-9 
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Screen 

Hop Control 
Hop Control 
Hop Control 
Hop Control 
Hop Control 
Hop Control 
Hop Control 
Hop Control 
Hop Control 

Hop Control 
Hop Control 
Digital Dcmod 
Digital Demod 
Digital Demod 
Digital Demod 
Digital Demod 
Digital Demod 
Digital Demod 
Digital Demod 
Digital Demod 
Digital Demod 
Digital Demod 
Measurement Sync 
Mea.sw:ement Sync 

Field 

RF Gen, Hop Trig 
RF Ani, Hop Trig 
Hop Address, Address Source 
RF Gen, Settling 
RF Ao.alyzer, Settling 
RF Gen, Hop Mode 
RF Ao.alyzer, Hop Mode 
RF Ao.alyzer, Hop Frequencies Address 
RF Generator, Hop Frequencies 
Address 
Hop Address 
Hop Address Next 
Burst Num 0 Burst Type 
Burst Num 1 Burst Type 
Burst Num 2 Burst Type 
Burst Num S Burst Type 
Burst Num 0 Trig Qual 
Burst Num 1 Trig Qual 
Burst Num 2 Trig Qual 
Burst Num 3 Trig Qual 
Demod Sync, Burst Sel 
Demod Trig, Trig Source 
Demod Arm, State 
Meas Sync, Sync Mode 
Meas Sync, Burst Sel 

See Also 

Screens: Cell Configuration (Se't'table) 

Arm 

cell ConfigiD'ation 

State 

check setting 
Seq 
Normal 
Normal 
Hop 
check setting 
0 
0 

0 
check setting 
Depends on Serv Cell BCC 
RACH 
Depends on Serv Cell BCC 
RACH 
RF Power 
RF Power 
Normal 
Normal 
Ext 
Ext Demod 
Arm 
Midamble 
Ext 

2. Amplitude This field changes the RF generator amplit1,1de. It is a duplicate of 
the RF Gen Amplitude field on the R.F Generator/R.F Analyzer 
screen. 

3 . . ARFCN 

4-10 Screens 

See Also 

Screens: RF Gf>.nerator/RF Analyzer. 

This field sets the absolute RF channel number for the serving cell 
Broadcast Channel. 
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Cell Configuration 

4. Aux BCCH 

Note 

5. BA 

rev.02NOV92 

This field allows selection of data and clock outputs. 

Choices 

• Oft' causes the front-panel MODULATION IN/OUT DATA a.nd 
CLOCK connectors to be inputs. 

• Adjaeent caUBes data and clock signals to be output on the 
front-panel MODUALTION IN/OUT DATA and CLOCK 
connectors. These signals can be connected to a 0.3 GMSK 
generator (RP 8657 A/B Option 022.) A mobile station should be 
able to camp on to the Au.x BCCH. 

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

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

see Also 

Connectors and Timing Diagrams: CLOCK (MODULATION) 
Connectors and Timing Diagrams: IN/OUT DATA 
(MODULATION) 

This fi.eld is a. 124-element Boolean array defining which AR.PCNs are 
in the base station allocation. The serving cell ARFCN does not have 
to be set to a 1 in this table. 

Choices 

• Done exits the choices menu. 
• Position moves the cursor to the desired position in the array. 
• 0 means the ARFCN is not selected. 
• 1 means the ARFCN is selected. 

Screens 4-1 1 
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6. BCC 

7. CA 

8. Control Ch 

4·12 Screens 

Cell Configuration 

This field sets the base-station colour-code portion of the BSIC (base 
station identity code for the serving cell). 

Range 

0- 7 

This field is a. 124-element Boolean a.rray defini..ng which ARFCNs a.re 
in the cell allocation table. It is used to define the ARFCNs used in 
the TCH hop sequence. 

Choices 

• Done exits the choices menu. 
• Position moves the cursor to the desired position in the a.rray. 
• 0 means the ARFCN is not selected. 
• 1 means the ARFCN is selected. 

This field selects the control channel organization. 

Choices 

• SD/4 selects a. broadcast channel with a BCCH + CCCH + 
SDCCH/4 channel organization. The broadcast channel will be on 
the physical channel defrned under the Serv Cell ARFCN field, 
timeslot 0. 

• SD /8 selects a. broadcast chan.nel with a BCCH + CCCli 
organization. The SDCCH/8 control channel is defined by the 
following 2 fields . 
a. SDCCH/8 A.R.FCN 
b. SDCCH/8 Timeslot 

• 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. 

• SD/ 4+FA selects a BCCH + CCCH + 4 SDCCH/4 broadcast 
channel. All call signaling is done on FACCH channels on the 
TCH. 
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CeO Configwation 

9. LAC 

10. MA1 

11. MA2 

rev.02NOV92 

This :field is t.he loca.tion·a.rea.-code (LAC) portion of the location a.rea. 
identity (LAJ). 

Range 

0-65535 

This field is a. 64-element Boolea.n a.rra.y that defines which cell­
allocation absolute r adio frequency channel numbers (CA AR.FCNs) 
will be in mobile allocation number 1 (MAl). MAl defines which of 
the first 64 entries of ls in the CA will be pa.rt of the sequential hop 
sequence for MAl. 

Choices 

• Done exits the choices menu. 
• Position moves tb.e cursor to the desired position in the a.rray. 
• 0 does not select a.n ARFCN from the CA table. 
• 1 selects an ARFCN from the CA table. 

This field is a 54-element Boolean a.rray that defines which cell­
allocation absolute radio frequency channel numbers (CA AR.FCNs) 
will be in mobile allocation number 2 (MA2). MA2 defines which of 
the first 64 entries of ls in the CA will be part of the seque.ntial hop 
sequence for MA2. 

Choices 

• Done exits the choices menu. 
• Position moves the cursor to the desired position in the a.rray. 
• 0 does not select a.n ARFCN from the CA table. 
• 1 selects an ARFCN from the CA table. 

Screens 4-13 
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12. MAI01 

13. MAI02 

14. MCC 

15. MNC 

4•14 Screens 

CeO .Configuration 

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 

This field is the integer mobile-allocation index offset 2 (1viAI02). It 
offsets the cyclic hop-sequence by the specified number of TDMA 
frames. 

Range 

0 through 63 

This field is the mobile country-code (MCC) portion of the location 
area. identity (LA!). 

Range 

()-999 

This field is the mobile network-code (MNC) portion of the location 
area identity (LAl). 

Range 

()-99 
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Cell Configuration 

16. NCC 

17. Settable 

Note 

rev.02NOV92 

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

Range 

0 through 7 

This field, when Settable is displayed, mdicates that all Cell 
Configuration settings can be set or modified. 

When the HP 8922G Cell Configuration is changed from Activated to 
Setta.ble, some fields a.re automatically changed or overwritten. Use 
the following table to locate the fields that might affect your setup. 

Some fields are displayed on more tha.n one screen. Thls list will not 
show all field loca.tions. 

Screen 

Digital Demod 
Hop Control 
Hop Control 
Hop Control 
Hop Control 

Field 
Demod Arm State 
RF Gen Hop Trig 
RF Anl Hop Trig 
RF Gen Hop Mode 
RF Analyzer Hop Mode 

State 

Disarm 
Disarm 
Disarm 
Non-B.op 
Non-Hop 

Screens 4-15 
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Cell Control 

1. Adj Cell 

2. Amplitude 

3. ARFCN 

4-'16 screens 

Cell Control 

6 8 

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

Range 

1 to 6 

This field cha.nges the RF generator amplitude. It is a duplicate of 
the RF generator Amplitude field on the RF Generatorf RF Analyzer 
screen. 

See Also 

Screens: RF Genera.tor/RF Analyzer. 

This field selects the ARFCN .for TCH1 or TCH2 when the Mode 
field is set to Single. 

Other Settings 

• MAl or MA2 appears in this field when Mode i s set to Hopped. 
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Cell Control 

4. Bad Syncs 

5. Caller 

6. Call Status 

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. 

• MS indicates mobile station initiation. 
• BS indicates base station initiation. 
• - - indicates status call status is inactive. 

This field indicates the state of the current call. 

• Inactive 
• Setup Request 
• Alerting 
• Connected 
• Disconnect 
• Proceeding 

7. Call Status TCH State 

rev.01JUN93 

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

• Mode (Hopped or Sin,gle) 
• AR.FCN (this will be an integer if TCH Mode is single, otherwise 

MAl or MA2) 
• Timeslot 

8. Ciph: This field displays the current Ciphering mode of the mobile 
station. ff 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 

• Oif (disabled) 
• On (enabled) 

Screens 4-17 
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Cell Control 

10 

9. Connect This field selects how an MS originated call will be connected. 

Choices 

• Manual connection means that a mobile-initiated call must be 
answered manually using the RCV CALL key. 

• Auto connection means that a. mobile-initiated call will be 
answered automatically. 

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 demodulation. It is 
identical to the Demod Arm State field on the Digital Demod screen. 

Important 

~18 Screens 

This field is set to Disarm whenever a measurement screen (DSP 
Analyzer, Output RF Spectrum, or Pulse) is accessed. When Demod 
Arm is disa.rmed, the HP 8922G ca.nnot 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 Ann is re-armed, measurement results (DSP Analyzer, 
Output RF Spectrum, Pulse) are lost. 
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ceu comrot 

12. DRX 

13. DTX 

14. Echo Delay 

15. Execute 

16. Limit 

17. Loopback 

18. MA1, MA2 

rev.01JUN93 

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

This field turns the discontinuous 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 executes the function selected in the TCH Control field. 

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

Choices 

• BCCH is the broadcast channel. The instrument will not respond 
to R.ACHs. 

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

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

These fields select the loopba.ck 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 loopback mode. 

Choices 

• Ofi' turns loopback mode off. 
• No FE turns on loop back witll 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 

• MAl selects the MAl table for frequency bopping. 
• MA2 selects the MA2 table for frequency hopping. 

Other Settings 

• AR.FCN appears in this field when Mode is set to Single. 

Screens 4-19 
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4-20 Screens 

cen Control 

22 

19 
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19. MM 

20. Mode 

21 

24 

This field displays the latest events from the Mobility Management 
sublayer. 

• Loc Upd 
• Ident 
• Auth 
• TMSI 
• Inaetive 
• Active 

This field selects the mode for the traffic control channel selected in 
the TCH Pan:ns field. 

Choices 

• Single selects a single ARFCN. 
• Hopped selects a. hopped traffic control channel using a.n MA table. 

See AlSO 

Screens: Cell Config (MAl) 
Screens: Cell Conftg (KA2) 
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. . 
Cell Control 

21. Norm 

22. Pages 

23. Paging 

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 

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

24. PRBS Pattrn Thls field allows you to choose from 6 different bit patterns. The 
HP 8922G will send the selected sequence to a. mobile statio)l. 
The mobile station must be in.loopba.ck mode (see Loopba.ck field 
description) to return the bit sequence for bit error testing. 

rev.01JUN93 

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

Choices 

• CCITT-15 (215 - 1 bit pseud<r-random pattern, see CCITT Rec. 
0.151) 

• CCITT-23 (223 - 1 bit pseud<r-random pattern, see CCITT Rec. 
0.151) 

• 0 (all zeros) 
• 1 (all ones) 
• 01 (alternating 0,1) 
• 10 (alternating 1,0) 

Screens 4·21 
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25. RACHs 

26. Relative MS Timing Err 

4-22 Screens 

CeO Control 

29 

This field indicates the number of RACHs received during the current 
call or since the last Reset. 

This field displays the length of time between when the HP 8922G 
expected the uplink burst to arrive a.nd the time it actually arrived. 

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

Tlle HP 8922G norma.lly 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 reftects an additional HP 8922G delay of 4.65 T 
(468.75 + 4.65 = 473.4 T). 

The ac~acy of this measurement is ±0.25 T . For more accurate 
measurements, refer to DSP Analyzer, Data. Bits, First Bit. 

See Also 

Screens: DSP Allalyzer: Data Bits (First Bit) 
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Cell Control 

2:1. Reset (Call Counts) 

28. Reset (SACCH Meas) 

29. RF Ani Ampl Control 

This 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 

• MS TX Lev automatically sets the RF analyzer's amplitude setting 
based on the TX Level iield. 

• Manual requires manual setting of the R.F analyzer's amplitude. 

30. RR This fiel.d displays the current ly established logical channel as 
indicated by the R..a.dio Resource sublayer. 

rev.01JUN93 

• BCCH indicates that a broadcast channel is being transmitted, and 
the HP 8922G is ready to receive a R.ACH. 

• DCCH indicates that a control channel is established. The physical 
channel orga.ni.zation depends on the Control Channel setting (see 
Cell Configuration screen). 

• TCHl indicates that a traffic channel is established using the 
parameters from a TCHl setup (see TCH Pa.rms, Cell Control 
screen). 

• TCH2 indicates that a. traffic channel is established using the 
parameters from a TCR2 setup (see TCR Pa.rms, Cell Control 
screen). 

• None is displayed when the instrument mode is Setta.ble (see Cell 
Configuration screen). 
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Cell Control 

33 

31. SACCH Meas These fields indicate the measurement results of a slow associated 
control channel measurement. 

~24 Screens 

• TX Lev indicates the mobile station's reported transmitter power 
level. 

• Tim Adv is the mobile station's reported timing a.dva.nce. 
• Full RX Lev is the mobile station's received level of power from the 

serving cell using the Full measurement method. 
• Full RX Qual is the mobile station's received quality of signal from 

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

serving cell using the Partial measurement method. 
• Partial R.X Qual is the mobile station's received quality of signal 

from the serving cell using the Partial measurement met.b.od. 
• Adj Cell RX Lev is the reported level of power of the adjacent cell 

selected in the Adj Cell field. 
• Adj Cell ARFCN is the absolute radio frequency channel number 

of the adjacent cell selected in the Adj Cell field. 
• BSIC NCC reads the NCC: PLMN Colour-Code portion of the 

base station identity code (BSIC) of the adjacent cell selected in 
the Adj Cell field. 

• 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. 

rev.01JUN93 
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Cell Control 

32. Signaling 

33. Speech 

rev.01JUN93 

Choices 

• Normal will cause the call to follow the normal GSM recommended 
signaling to make a call. 

• Limited will eliminate normal call sign.aling and force an immediate 
transition to the final channel coxmguration permitted by the Limit 
field. 

This field selects the speech mode. 

Choices 

• None 
• Uneond (unconditioned) activates the MODULATION IN 

AM/SPEECH connector on the front panel, but the speech signal 
is not conditioned by filters, and no gain control is provided. 

• Cond (conditioned) activates the MODULATION IN 
AM/SPEECH connector on the front panel and conditions speech 
through filters. Gain control 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 MeasjAF Analyzer screen. Under AF Analyzer In, 
select SpeechOut. The audio signal will also be available at the 
Demodulation Out Mo~JSpeech Out connector. 

• Echo causes the HP 8922G to send back to the mobile station 
the speech that the HP 8922G receives. The echo delay is the 
additional. delay the HP 8922G inserts before sending back speech 
to a. mobile station. 

• PRBS generates a pseudo random bit sequence which is used for 
making bit error tests. When selected, a field ca.lled PRBS Pa.ttrn 
is displayed (refer to PR.BS Pattm field description). 

PR.BS is selected automatically when Run is selected on the Bit 
Error Test screen. 
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34. Speech Gain 

35. TCH Control 

36. TCH Parms 

4·26 Screens 

34 

3940 41 

This field sets the amplification of the Cond speech mode. 

This field selects traffic-channel control type. 

Choices 

• TCHl HO seleets an intercell handover based on t-he TCHl 
parameter selections. 

• TCH2 HO selects an intercell handover based on the TCH2 
parameter $elections. 

• TCHl Asgn selects a traffic channel assignment based on the 
TCHl parameter selections. 

• TCH2 Asgn selects a traffic channel assignment based on the 
TCH2 parameter selections. 

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

Choices 

• TCHl displays traffic channel 1 settings. 
• TCH2 displays traffic channel 2 settings. 

rev.01JUN93 
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Cell Control 

37. Test 

38. Timeslot 

Thls field tells the mobile station to select the "Test of acoustic 
devices and A/D and D/A" mode. Thls is done over the 
digital-audio interface (DAI). 

This field selects the timeslot for th.e traffic channel selected in the 
TCH Pa.rms field. 

Range 

2 through 6 

39. Timing Advance (mode) 

This fteld selects the timing advance mode, 

Choices 

• 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 (number) 
field. The mobile station's current timing advance, displayed in the 
SACCH Meas Tim Adv field , should match the Timing Advance 
number. 

• Auto automatically calculates a.nd sets MS timing advance. 

40. Timing Advance (number) 

rev.01JUN93 

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 use. 

42. Type 

Range 

0 through 15 

This field selects the traffic channel type for the TCH selected in 
T CR Panns. 

Choices 

• FS Full rate speech. 
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21 
24 
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25 
22 

. Configure 

32 7 20 17 29 1 0 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 ), OW Power, PK TX Power 
and Fast TX Carrier Power measurements are automatically reduced. 
(T he Spectrum Analyzer Ref Level is automatically decreased, so 
the trace position does not appear t o change.) 

Enter a negative value to indicate a. loss (such a.s 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 RF Level Offset field is set to On. 

See Also 

RF Level Offset 
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Configure 

2. Aux RF Out This field is used to indicate losses or gains between the AUX RF 
OUT port and the device under test. 

3. Beeper 

4. Data Length 

5. Date 

• Enter a. positive value to indicate a. gain (such as an amplifier 
gain). The RF Generator level is automatically set that amount 
bel01.0 what is indicated in the RF Generator's Amplitude field. 
(Example; if this value is 10 dB, and the Amplitude field shows 
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 Amplitude field. 

• Enter a negative value to indicate a loss (such as cable loss). The 
R.F Generator level is automatically set that amount above what 
is indicated in the R.F Generator's Amplitude 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 R.F 
Generator setting exceeds the maximum output level1 then an error 
occurs- lnP!Jt va lue out of ran99. In that case, reduce the Aux 
RF In setting, or decrease the Aux RF Out value. 

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

This field controls the beeper volume. 

Choices 

• Off 
• Quiet 
• Loud 

This field sets the Serial Port word length. 

Choices 

• 7 bits 
• 8 bits 

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

6. External Disk Specification 

7. Firmware 

rev.01JUN93 

This field sets the external disk address used by t he Tests screen's 
Location field when it is set to Disk. 

see Also 

Keys: Tests 

This field displays the firmware revision number for the 

current firmware. 
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8. HP·IB Adrs 

9. IBASIC Echo 

10. lnst Echo 

11. Intensity 

This is the RP-IB address entry field. 

Range 

0 to 30. 

Configure 

This field turns !BASIC echo on or off. When !BASIC Echo is on, 
non-graphic characters printed to the HP 8922G display during a 
"Print-to-Screen" operation, will also be printed to a PC terminal. 

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

or ASCII RS-232 terminal will appear on both the HP 8922G screen 
and the tm:nillal. 

This is the CRT intensity adjustment field. 

Range 

1 to 8. 

12. Meas Reset (Meas Cntl) 

13. Mode 

14. Offset 

15. OPT 001 REF OUT 

4·30 Screens 

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

• HI LIMIT 
• LO LIMIT 
• AVG 

See Also 

Keys: HI LIMIT, LO LIMIT, AVG 

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

Choices 

• Talk&Lstn sets the instrument to normal HP-IB operation. 
• Control turns the instrument into the HP-IB controller. 

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

This field turns the opt ional high stability timeba.se on or off (when 
installed). 

rev.01JUN93 
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Configure 

16. Parity 

17. Print 

18. Print Adrs 

19. Print Title 

This field selects pa.rity for the rear panel serial port. 

Choices 

• None 
• Odd 
• Even 
• Always 1 
• Always 0 

This field cancels printing. 

See Also 

Keys: Print 

This field sets the HP-IB print address. 

Range 

0 to 30 

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

Choices 

• Done 
• Position moves the cursor to a.ny position in the title block. 
• Over/Ira When the cursor 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. 
• Del End erases all the characters from the cursor position to the 

end of the string (including the character at the cursor). 
• Bk Space erases the characters in the space previous to th.e cursor. 
• Upper a.nd lower case lett~rs: A t hrough Z. 
• Numerals: 0 through 9 
• Special characters: space - " # $ % & ' ( ) * + , -. / : ; < = > ? 

@[ \]"'{1}-

20. Print To This 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 

• GSM900 
• DCS1800 
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22. Range Hold 

23. Rev Pace 

24. Reference 

25. RFGen Volts 

4-32 Screens 

Configure 

This field selects the ranging mode for the AF analyzer and the 
spectrum analyzer. 

Choices 

• Auto All selects auto ranging. 
• Hold All selects range hold, allowing manual setting of spectrum 
anal~er input attenuation and AF Analyzer gain control. 

See Also 

Screens: Spectrum Analyzer (Input Atten) 
Screens: CW Measf.U' Analyzer (Gain Cutl) 

This field is used to select if data will be paced through the serial 
port. 

Choices 

• None disables the Xon/Xoff function 
• Xon/Xoff sets ASCIT control codes Xon and Xoff to start a.n.d stop 

data transmission from the computer to the instrument. 

This field selects the external reference frequency that the instrnment 
locks to, and set s the reference tuning mode. 

Choi~s 

• 13 MHz 
• 10 MHz 
• 5 MHz 
• 2 MRz 
• 1 MRz 
• Normal locks the instrument to the external reference frequency 

selected. 
• Tunable enables the instrument to adjust its internal frequency 

reference. Frequency adjustment is relative to an external reference 
which the internal reference is calibrated to. 

• Calibrate calibrates t he internal reference to the external reference 
for use in Tu.na.ble mode. 

This neld selects between 50 ohm and emf voltage units for the RF 
generator amplitude settings. 
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26. RF IN/Out 

27. RF Level Offset 

28. Serial Baud 

rev.01JUN93 

This field is used to indicate losses or gains between the RF IN/OUT 
port and the device under test. 

• 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 
~nerator level is automatically set that amount below what is 
indicated in the R.F Generator 's Amplitude field. (Example; if this 
value is 10 dB, and the Amplitude iield 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 automatically reduced. 

• Enter a negative value to indicate a loss (such as cabie loss). The 
R.F Generator level out this port is automatically set that amount 
above what is indicated in the RF Generator's Amplitude field to 
compensate. 

When use<l as an input, the CW Power, PK TX Power, Fan TX 
Carrier Power measurements, and Spectrum Analyzer Marker 
(Lvl), are increased. 

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

This field enablesfdisabJes the effects of the RF In/Out, Aux RFOut, 
and Aux RF In fields below it. 

• When set to Y&s, the RF Generator amplitude and RF Analyzer 
power measurement are offset by the values entered in these fields. 

• When set to OH , the values in these fields are ignored. 

See Also 

Aux RF In 
Aux RFOut 
RF In/Out 

This field sets the baud rate for serial port. 

Choi~s 

• 300 
• 600 
• 1200 
• 2400 
• 4800 
• 9600 
• 19200 
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29. Serial In 

30. SERVICE 

31. Stop Length 

32. Time 

33. Xmt Pace 

4-34 Screens 

Configure 

This field configures the serial port (lnst) communication to the serial 
input port or !BASIC control of the serial input port. 

• lmt collfigures the serial port to connect to an external ASCll 
RS-232 terminal or computer. 

• !BASIC allows the !BASIC controller to read the serial port. 

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

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

Choices 

• 1 bits 
• 1.5 bits 
• 2 bhs 

This field sets the internal instrument clock. 

This field is used to select if data will be paced through the serial. 
port. 

Choices 

• None disables the Xon/Xoff function. 
• Xon/Xoff. sets ASCll control codes Xon and Xoff to start and stop 

the instrument from transmitting to the computer. 
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AF Analyzer 

CW Meas/ AF Analyzer (AF Analyzer} 
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1. AC Level This field displays the measured ac level of the AF analyzer input 
(AF Anl In) when Audio Out, Pls Demod, Audio In, Speech In, 
Speech Out, or Scope In is selected as the input. 

2. AF Ani In 

See Also 

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

This field selects the AF analyzer input. 

Choices 

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

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

• AM Mod In selects the IN AM/SPEECH (MODULATION) 
front-panel connector. 

• Speeeh In selects the IN AM/SPEECH (MODULATION) 
front-panel connector. 

• FM Demod selects the FM demodulation discriminator. 
• P ls Demod selects the pulse demodulation detector. 
• Audio In selects the IN (AUDIO) front-panel connector. 
• Audio Out selects the signal going to the AUDIO OUT front-panel 

connector. 
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3. AF Cnt Gate 

4. AF Freq 

AF Analyzer 

This field sets the frequency counter's gate time. 

Range 

0.01 seconds to 1 second. 

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 

• AF Freq me.asures the audio frequency. 
• DC Level measures the de level. 
• Dist11 measures the distortio11. 
• SINAD measures SINAD. 

See Also 

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

5. AM Depth This field displays t he measured AM depth of the AF analyzer input 
(AF Anl In) when AM Mod In is selected as the input. 

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

7. DC Level This field selects the type of measurem.ent to be made on the input 
signal. The input signal to be measured is selected in the AF Ani In 
field. . 

4-36 Screens 

Choices 

• AF Freq measures the audio frequency. 
• DC Level measures the de level. 
• Distn measures the distortion. 
• SIN AD measnres SIN AD. 

See Also 

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

8. De-Emp Gain 

9. De-Emphasis 

10. Detector 

11. Distn 
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This field sets the gain of the AF analyzer de-emphasis filter. If 
Gain Cntl is set to Auto, the value selected in this field may be 
overwritten. 

Choices 

• 0 dB 
• 10 dB 
• 20 dB 
• 30 dB 

This field selects the 750 p.s de-emphasis filter or turns off 
de-emphasis. 

This field selects the Detector used for AF analyzer measurements. 

Choices 

• R.MS selects the root-mea.n-squa.re detector. 
• Pk+ selects the positive peak detector. 
• Pk- selects the negative pe.ak detector. 
• Pk+-/2 selects the peak average detector. 
• Pk+ -Max selects the maximum peak detector. 
• Pk+ Hold selects the positive peak hold detector. 
• Pk- Hold selects the negative peak hold detector. 
• Pk+-/2 Bd selects the average peak hold detector. 
• P k+-MJt Hd selects the maximum peak hold detector. 

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 lD 
field. 

Choices 

• AF Freq measures the audio frequency. 
• DC Level measures the de level. 
• Distn measures the distortion. 
• 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 

AF Analyzer 

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

Range 

0.1 ohm to 1 megohm. 

This field selects the high-pa.ss filter at the AF a.na.lyzer input. 

Choices 

• <20Hz HPF 
• 50Hz HPF 
• 300Hz HPF 

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

Choices 

• 300Hz LPF 
• 3kHz LPF 
• 15kHz LPF 
• >99kHz LP 

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

16. Gain Cntl 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. 

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

Choices 

• 0 dB 
• 20 dD 
• 40 dB 
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AF Analyzer 

18. Meas Reset (Mess Cntl) 

19. Notch Gain 

20. Pk Det To 

21. Scope To 

rev.01JUN93 

Selecting Meas Reset will erase any accumulated measurements used 
for calculating a final result1 and re-start ;he measurement process 
for the following functions: 

• HI LIMIT 
• 10 LIMIT 
• AVG 

This field resets the AF Analyzer measurements. 

See Also 

Keys: HIGH LIMIT, LO LL\t1IT, AVG 

Thls 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 

• 0 dB 
• 10 dB 
• 20 dB 
• 30 dB 
• 40 dB 

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

Choices 

• De-Emp Places the de-emphasis filter in the signal path for 
peak-detected measurements. 

• Filters Measurements are made without the de-emphasis filter. 

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

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

Choices 

• Input selects the analyzer input. 
• Filters selects a point immediately following the filters. 
• De-Emp selects a point immediately following the de-emphasis 

filter. 
• Noteh selects a point immediately following the notch filter. 
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22. Settling 

23. SINAD 

24. Speaker ALC 

25. Speaker Vol 

4-40 Screens 

AF Analyzer 

This field selects the AF analyzer detector Settling. Slow is used 
for low-frequency audio measurements $200 Hz. Fast is used for 
higher-frequency audio measurements >200 Hz. 

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

Choices 

• AF Freq measures the a.ud.io frequency. 
• DC Level measures the de level. 
• Distn measures the distortion. 
• 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 ;maintains the speaker 
output a.t a. constant amplitude for audio signals/tones of different 

levels. Off allows the audio signal/tone level to determine the spea.ker 
output. 

This field turns the Speaker Volume off or directs control to the 
front-panel volume control. Pot selects front-panel volume control 

knob. Off turns t he speaker o:ff: 
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CW Meas 

CW Meas;AF Analyzer {CW Meas} 
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1. Amplitude This field is the input amplitude to be assumed at the seleeted RF 
analyzer input. The amplitude shown is for the port selected in the 

R.F Input :field. 

Range 

R.F IN/OUT: - 21.9 to +45.0 dBm. 
AUX RF IN: -58.0 to +20.0 d.Bm. 

See Also 

Screens: RF Analyzer /R:F Generator 
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CWMeas 

2. CW Freq, CWFreqErr This 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. 

3. CW Power 

4-42 Screens 

Choices 

• CW Freq displays the measured frequency. 
• CWFreqErr displays the measured frequency error relative to the 

continuous wave frequency set in the RF Analyzer's Frequency 
field. 

See Also 

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

This field displays the measured CW power. This measurement is 
valid only for non-pulsed signals a.t the front-pa.nel RF IN/OUT 
connector. This measurement is made at the frequency entered in the 

Frequency field. 

See Also 

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

4. Frequency 

5. Hop Offset 

6. RF Cnt Gate 

7. RF Input 

8. ZeroPower (Meas Cntl) 

rev.01JUN93 

This field sets the R.F analyzer's input frequency when the RF 
analyzer's Hop Mode is Non-Hop. This field is displayed only when 
the RF analyzer 's Hop Mode is Non-Hop. 

Range 

10.0 to 1015.0 MHz. 

This field sets the hop offset when the RF analyzer's Hop Mode is 
set to Hop. The frequency offset is applied to all of the frequencies 
in the RF analyzer's hop frequency table when the RF analyz~r is 
hopping. 

Range 

-50.000 to +50.000 kHz. 

This field sets the frequency counter's gate time. 

Range 

0.11 seconds to 1 second. 

This field selects the front-panel RF input for the RF analyzer. 

Choices 

• RFIN/OUT 
• AUX RFIN 

This field zeros the power meter. RF power must be· disconnected 
from the RF IN/OUT port when executing this function. 
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Digital Demod 

1. Adjust Mode 

2. Burst Set 

4-44 Screens 

IYrst Tnt 

Trh Out! 

6 5 

2 

Burst Tys.~ 

Trh o .. l 

The field enables or disables adjust mode. 

ChoiCe$ 

Digital Demod 

• Enabled allows Trig Delay to be changed even while digital 
demodulation js armed. Some demodulation triggers may be 
missed when changing Trig Delay with Adjust Mode enabled. 

• Disabled allows Trig Delay to be changed only when State is set to 
Disarm. 

This field selects the burst number that digital demodulation will 
synchronize to. This field cannot be changed when State is set to 
Arm. 

Choices 

• 0 
• 1 
• 2 
• 3 
• Ext is used for selecting burst number 0, 1, 2, or 3 in real-time 

using the SYSTEM BUS (rear-panel collllector) or using internal 
signals while Activated (see Screens: Cell Config (Activa-ted)). 

See Also 

Connectors: System Bus 
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Digital Demod 

3. Burst Type This field selects the burst type for demodulation synchronization. 

This field cannot be changed when State is set to ann. 

Choices 

a TSCO through TSC7, training sequence codes, are used for normal 
bursts. 

• RACB , random access channel, is used for access bursts. 
a SOH , synchronization channel, is used for synchronizat ion bursts. 
• FCH, frequency channel, is used for frequency conection bursts. 

This burst type is not supported at this time. 
• User Def, user defined, is used for user defined bursts. This burst 

type is not supported at this time. 

4. State This field arms or disarms triggering for digit al demodulation. 

5. Status (Use Mem) 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 function allows DSP measurements 
over one archived GSM burst.) 

6. Sync Status 

rev.01JUN93 

• No Data1 No data has been stored. 
• 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 ma.d.e on the data. 

• New Data: Data. is available for a measurement and Digital Demod 
has not been ilisarmed and then armed again since the data. was 
stored. 

See Also 

Keys: Use Mem 
Screens: Meas Sync (Status (Use Mem)) 
Screens: Digital Demod (Trig Source (Use Hem)) 

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 i5 enabled with 
demodulation ann already selected). 

See Also 

Ma.ldng Measurements: If You Have Problems with a Measurement 

scree.ns 4-45 
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7. Trig Delay 

8. Trig Qual 

Digital De.mod 

This :field sets the time delay between a valid trigger event and the 
digital demodulation. 

Trig Dela.y can only be changed under the following conditions: 

1. State is set to Disarm. 
2. Adjust Mode is set to Enabled. 

Range 

0 to 5000.000000 p.s. 

This field selects the type of trigger qualliier the digital demodulator 
will use. 

Choices 

• Normal, no trigger qualifier is used . 
• RF Power, trigger events will only be valid when R.F power is 

detected at the selected input. 

9. Trig Source (Demod Trig) 

10. Trig Source (Use Mem} 

4-46 Screens 

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 a.re generated interna.lly. 

Choices 

• Ext Demod selects triggering through RP ..DMOD_TRIG on the 
rear pa.nel SYSTEM BUS CONNECTOR. 

• RF Rise selects triggering when the rising edge of the RF signal is 
detected. RF Rise is used with pulsed R.F input signals. 

• Ext Meas selects triggering through the MEASURE TRIGGER IN 
connector. 

This :field selects the source of the trigger for Use Mem. When Use 
Mem is triggered, demodulated data is captured in memory. 

Choices 

• Bad Sync causes demodulated data to be stored when Sync Status 
becomes Ba.d Sync. 

• External causes demodulated data to be stored using the :rear­
panel system bus connector. USE- MEM-.EXT_TRIG is high a.nd a. 
valid demodulation trigger is received. 
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OSP Analyzer, Ampl Main 

OSP Analyzer: Amplitude, Ampl Main View 

1 

1. Ampl1-12 

2. Amplitude 

rev.01JUN93 
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These fields display the amplitude measured on the amplitude 
envelope at the corresponding time set in the Timel-12 field . 

See Also 

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

This is a copy of the RF 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 

Screens 4-47 
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3. Flatness 

4. Measurement Summary 

5. Pk TX Pwr 

6. SyncStatus 

4-48 Screens 

DSP Analyzer, Ampl Main 

This field displays the positive and negative amplitude peaks relative 
to the average power over the useful bits in the meas'lll'ed burst. 

• Pk+ is the positive amplitude peak, relative to the average power:. 
• 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 ID/LO limits set for the measurement 
display fields, (Ampll-12 a.nd flatness) were exceeded in the last 
measurement. 

see 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 meas11rement is 
only available when using the R.F lN/OUT port. 

See Also 

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

This field displays any errors that occurred while trying to 
synchronize to the demodulated data. 

See Also 

Making Measurements: Solving P roblems 
Messages 

·rev.01JUN93 
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DSP Analyzer, Ampl Main 

7. Time1-12 

8. Trig Delay 

9. View 

10. ZeroPower 

rev .o 1 JUN9.S 

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 fust useful bit in the measured burst. 

Range 

- 50.0 to + 593.0 p,s. 

This field sets the time delay between a. valid trigger event and the 
beginning of a measurement. 

Range 

0 to 5000.000000 p,s. 

This field selects alternate views of the measurement. 

Oloices 

• Phase Main 
• Phase Err 
• AmplMain 
• Ampl Rise 
• Ampl Mid 
• Amp) Fall 
• Data Bits 

This field zeros the power meter. RF power must be disconnected 
from the RF IN/OUT port when executing this functjon. 

Screens 4-49 
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DSP Analyzer, Ampl Rise 

DSP Analyzer: Amplitude, Ampl Rise View 

~-~-·~-·+--~+·-·-.. ·~~~=r-5 

1. Amplitude 

2. Marker 

3. Marker Pos 

4-50 Screens 

~a 

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 RF 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 dRm. 

See Also 

Screens: R.F Generator /RF Analyzer RF Analyzer 

These fields display the time a.nd level at the current marker position. 

This field sets the marker position. The marker position is setta.ble in 
units of division (div) only. 

rev.01JUN93 

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



DSP Analyzer, Ampl Rise 

4. Mask 

5. Pk TX Pwr 

G. SyncStatus 

7. Trig Delay 

This field turns the amplitude mask on or off. 

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 LIMJT, LO LIMIT, REF SET, AVG, Units 

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 a valid trigger event and the 
beginning of a measurement. 

Range 

0 to 5000.000000 f.IS. 

8. View This field selects alternate views of t.he measurement. 

Choices 

• Phase Ma.in 
• P hase Err 
• Ampl Ma.in 
• Ampl Rise 
• Ampl Mid 
• Ampl Fall 
• Data Bits 

rev.01JUN93 Screens 4-5"1 
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DSP Analyzer, Ampl Mid 

DSP Analyzer: Amplitude, Ampl Mid View 
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1. Amplitude 

2. Marker 

3. Marker Pos 

4·52 Screens 

3 7 1 

This view displays the middle portion of the amplitude envelope 
with the amplitude mask superimposed. The vertical range is -1.2 
to tL2 dB. The horizontal range is -10 to +160 or - 6 to + 96 bit 
periods depending on the burst type. 

This is a copy of the RF analyzer Amplitude field. This is the 
amplitude to be assumed a.t the selected input port. 

Range 

R.F IN/OUT: - 21.9 to +45.0 dBm. 
AUX RF IN: -58.0 to +20.0 dBm. 

See Also 

Screens: RF Generator/RF An.alyzer (RF Analyzer) 

These fields display the time and level at the current marker position. 

This field set s the marker position. The m.arker position ·is settable .in 
units of division ( div) only. 
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DSP Analyzer, A.mpl Mid 

4. Mask 

5. Pk TX Pwr 

6. SyncStatus 

7. Trig Delay 

This field turns the qmplitude mask on or off. 

This field displays the average power over the useful bits in the 
measured burst. It is measured from the center of the ftrst useful 
bit to tbe center of the last useful bit. This measurement is only 
available when using the R.F IN/OUT port. 

See Also 

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

This field displays any errors that occurred while trying to 
synchronize to the demodulated data.. 

See Also 

Making Measurements: Solving Problem.s 
Messages 

This field sets the time delay between a valid trigger event and the 
beginning of a measurement. 

Range 

0 to 5000.000000 p,s. 

8. View This field selects alternate views of the mea.sUiement. 

Choices 

• Phase Main 
• Pha.se Err 
• Ampl Main 
• A.mpl Rise 
• Ampl Mid 
• A.mpl Fall 
• Data Bits 
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DSP Analyzer, Ampl Fall 

DSP Analyzer: Amplitude, Ampl Fall View 

1--~~+~~-~-L--~~~-5 

8 

4 

1. AmpUtude 

2. Marker 

3. Marker Pos 

• t """='""- 6 

3 7 1 

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 +156 or +84 to + 96 bit 
periods depending on the burst type. 

This is a copy of the RF analyzer Amplitude fteld. 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 GeneratorjRF Analyzer RF Analyzer 

These ftelds 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 ( <liv) only. 
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DSP Analyzer, Ampl Fall 

4. Mask 

5. Pk TX Pwr 

6. SyneStatus 

7. Trig Delay 

This field turns the amplitude mask 011 or off. 

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 cellter of the last useful bit. This measureme11t is only 
available when usmg the RF IN / OUT port. 

See Also 

Keys: ON/01.-'F, HI LIMIT, LO Llt\1IT, R.EF SET, AVG, Units 

This field displays any errors that occurred while trying to 
SYI!chronize to the demodulated data. 

See Also 

Making Measurements: Solvillg Problems 
Messages 

This field sets the time delay between a valid trigger eve11t a.nd the 
beginning of a. measurement. 

Range 

0 to 5000.000000 fJS. 

8. View This field selects alternate views of the measurement. 

Choices 

• Phase Main 
• Phase Err 
• Ampl Ma.in 
• Ampl Rise 
• Ampl Mid 
• Ampl Fall 
• Data Bits 
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DSP Analyzer, Data Bits 

DSP Analyzer: Data Bits 

7 

1. First Bit 

2. FM ErrCount 

4·56 Screens 
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This screen displays the measured demodulated data bits a.nd tags 
indicating how each bit was interpreted by the m.ea.surement. 

This field displays the position in time of the first useful bit relative 
to the delayed measurement trigger. 

See Also 

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

This field displays the number of bit differences detected when 
comparing the demodulated data bits to the selected mida.mble 
or user defined synchronization pattern when Sync Mode is set to 
Mida.mble. This field will display 0 if Sync Mode is set to Amplitude. 

See Also 

Screens: Measurement Sync (sync Mocie) 

rev.01JUN93 

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



•' 

DSP Analyzer, Data Bits 

3. Midamble This field provides the option of specifying the bits used for 
calculating a.n ideal phase trajectory. (The DSP Analyzer calculates 
the ideal phase trajectory, then compa.res it with the transmitted 
signal's phase trajectory to determine phase and frequency error). 

Note 

4. Polarity 

Choices 

• Expected causes 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. 

• Measured causes the DSP Analyzer to calculate the ideal phase 
trajectory based entirely on demodulated data bits. 

When measuring noisy signals (apprax 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: Measurement Sync 

This field toggles t he polarity of the displayed bits. 

5. SyncStatus This field displays a.ny errors that occurred while trying to 
synchronize to the demodulated data. 

6. Trig Delay 

see Also 

Ma.kiug Measurements: Solving Problems 
Messages 

This field sets the time delay between a valid trigger event a.nd the 
beginning of a measurement. 

Range 

0 to 5000.000000 JlS. 

7. View This field selects alternate views of the measurement. 

Choices 

• Phase Main 
• P hase Err 
• Ampl Main 
• Ampl Rise 
• Ampl Mid 
• Ampl Fall 
• Data Bits 
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DSP Analyzer, PhaseMain 

DSP Analyzer: Phase, PhaseMain View 
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Thls is a copy of the RF 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 ~nera.tor /R.F Analyzer, RF Analyzer 

2. Frequency Error This field displays the derived Frequency Error over the useful bits in 
the measured burst. 

4-58 Screens 

See Also 

Keys: ON/OFF, HI LIMIT, LO LIMIT, R.EF SET, AVG, METER, 
Units 
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DSP Analyzer, PhaseMain 

3. Peak Phase Error This field displays the measured Pea.k Phase Error over the useful 
bits in the measured burst. 

See Also 

Keys: ON/OFF, HI LIMIT, 10 LIMIT, REF SET, AVG, METER, 
Units 

4. RMS Phase Error This field displays the measured RMS Phase Error over the useful 
bits in the measured burst. 

5. Sync Status 

6. Trig Delay 

See Also 

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

This field displays any errors that occurred while t rying t o 
synchronize to the demodulated 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 p,s. 

7. VIew This field selects alternate views of the measurement. 

Choices 

• Phase Main 
• Phase Err 
• Ampl Main 
• Ampl Rise 
• Ampl Mid 
• Ampl Fall 
• Data Bits 
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DSP Analyzer, Phase Err 

DSP Analyzer: Phase, Phase Err View 

1 5 2 

This view displays phase error versus time. The vertical range is 
scaled to the measurement. The horizoDtal 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 t race that phase error will be 
measured. and displayed. The marker position is settable m writs of 
clivision (div) only. 

4-60 Screens rev.01JUN99 
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DSP Analyzer, Phase Err 

2. Midamble Th.is field provides the option of specifying the bits used for 
calculating an ideal phase trajectory. (The DSP Analyzer calculates 
the ideal phase trajectory, then compares it with the transmitted 
signal's phase trajectory to determine phase and frequency error). 

Note 

Choices 

• Expected causes 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 wh.ich Burst Type is chosen. 

• Measured causes the DSP Analyzer to calculate 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. Th.is will 
eliminate the problem of bit errors causing gross peak phase errors. 

See Also 

Screens: Measurement Sync 

3. SyncStatus This field displays any errors that occurred while trying to 
synchronize to the demodulated data. 

4. Time 

5. Trig Delay 

See Also 

Making Measurements: Solving Problems 
Messages 

Th.is field displays the marker position in time relative to bit 0 of the 
received bun;t. 

This field ~ts the time delay between a valid trigger event and the 
beginning of a measurement. 

Range 

0 to 5000.000000 J.'S. 

6. View This field selects alterna.~e views of the measurement. 

Choices 

• Phase Main 
• Phase Err 
• Ampl Main 
• Ampl Rise 
• Ampl Mid 
• Ampl Fall 
• Data Bits 
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Fast TX Canier Power 

Fast TX Carrier Power 
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The Fast TX Ca.trier Power measurement assumes that the burst 
conforms to the GSM recommended amplitude mask. Deviation from 
the recommended amplitude mask may cause erroneous results. 

1. Amplitude This :field, which may be adjusted when in Manual control mode, 

4·62 Screens 

sets the expected input level of the RF Analyz;-er on the RF IN/OUT 
port. Thls level must be within ±3 dB of the actual level in order 
that fully calibrated measurements may ~ made. 

R.ange 

GSM900: 
DCS1800: 

See Also 

-21.9 to +45.0 dBm. 
-47.9 to +32.0 dBm. 

Screens: R.F Genera.tor/RF Analyzer, R.F Analyzer 
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Fast TX Carrier Power 

2. Control 

3. State 

4. Trig Delay 

rev.01JUN93 

This field toggles between manual setting of the expected input level 
or having the expected input level set automatically. 

Choices 

• Manual (Default) allows the Amplitude field to be adjusted. 
• MS TX Lev automatically sets the input level to the RF Analyzer 

according to the TX Level field. 

This field arms or disarms triggering for digital demodulation. 
The State field must be set to ArM to ma.ke fast TX Ca.uier Power 
measurements. In most situations, this field is automatically set to 
ARM when the 

Fast TX Carrier Power measurements screen is accessed. 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 a measurement. This field cannot be changed when the 
State field is set to Arrr•. It will be necessary to re-arm digital demod 
after changing this field to allow the measurement to resume. 

Choices 

• 0 T .is normally set when the Trig Source field is set to RF Rise. 
• 413.4 T (Default) is normally set when the Trig Source field is set 

to Ext DE>M•Jd. 
• A user determined value can be set when the Trig Source field is 

set to Ext H~as. 

Range 

0 to 5000.000000 JtS 
or 
0 to 1354.2 T 

Screens 4-63 
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5. Trig Source 

6. TX Carrier Power 

Note 

7. TX Level 

8. ZeroPower 

4-64 Screens 

Fast TX CaJTier Power 

This field selects the source of the trigger for digital demodulation, ( 
and fast TX power measurement. It cannot be changed when the 
State field is set to Arl'l. It will be necessary to re-arm the State field 
after changing this field to allow the measurement to resume. When 
activated (See Screens: Cell Configuration), triggers are generated 
internally. 

Choices 

• E:xt Demod sel&ts triggering through RP J>EMOD-TRIG on the 
rear pa.nel SYSTEM BUS CONNECTOR. 

• RF Rise sel&ts triggering when the rising edge of the RF signal is 
detected. R.F Rise is used with pulsed RF input signals. 

• E:xt Meas selects triggering through the MEASURE TRIGGER. IN 
connector. 

This field displays the measured TX carrier power. The fast 
power measurement requires that digital demod be arnied for the 
measurement to run. 

The measurement display will not update .if digital demod is set to 
Disarr1. 

The measurement display will not update if there is no signal to 
measure. This 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 

GSM900: 
DCS1800: 

0 to 15 
0 to 13 

This field zeros the power meter. RF power must be disconnected 
from the RF IN/OUT port when executing this function. 
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Hop Control (RF Ani) 

Hop Control (RF Analyzer) 

1 10 
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1. Address 

2. Address 

3. Clr To End 
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This field selects the hop frequency address and displays the 
corresponding hop frequency in the RF Analyzer Hop Frequencies 
field. Changing this field also changes the other Address iields. 

Range 
0 to 2047. 

This field is only displayed when Source is set to Seq. It works 
with the Next field to determine the hop sequence for both the RF 
Generator a:nd RF Analyzer. Changing this field also changes the 
other Address fields. 

Range 

0 to 2047. 

This field replaces all frequency entries from the currently displayed 
address onward with 0 MHz. 

If Source is set to Seq, this field is not di!;played . 

Screens 4·65 
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


