
(217) 352-9330 | sales@artisantg.com | artisantg.com

-~ ARTISAN® ~I TECHNOLOGY GROUP 

Your definitive source 
for quality pre-owned 
equipment. 

Artisan Technology Group 

Full-service, independent repair center 
with experienced engineers and technicians on staff. 

We buy your excess, underutilized, and idle equipment 
along with credit for buybacks and trade-ins. 

Custom engineering 
so your equipment works exactly as you specify. 

• Critical and expedited services • Leasing / Rentals/ Demos 

• In stock/ Ready-to-ship • !TAR-certified secure asset solutions 

Expert team I Trust guarantee I 100% satisfaction 

All trademarks, brand names, and brands appearing herein are the property of their respective owners. 

Find the Keysight / Agilent 8922M at our website: Click HERE

tel:2173529330
mailto:sales@artisantg.com
https://artisantg.com
https://www.artisantg.com/TestMeasurement/69920-5/Keysight-Agilent-8922M-GSM-Test-Set
https://www.artisantg.com/TestMeasurement/69920-5/Keysight-Agilent-8922M-GSM-Test-Set


Status Subsystem 

Operation Status Register: Status Byte Bit 7 

## The OPERation status register set contains conditions which 
## are part of the instrument's normal operation. 

condition register bit definitions: 

14 - PROGram running 

Communication Status Register; Status Byte Bit 0, 
Hardware 1 Status Register Bit 7 

condition register bit definitions: 

3 - Protocol Processor Communication Channel Failure 
2 - DSP Analyzer Co111111unication Channel Failure 
1 - Hop Controller Communication Channel Failure 
0 - Communication failure with Signaling Board 

CALibration Register: Status Byte Bit 3, 
Questionable Data/Signal Status Register Bit 7 

condition register bit definitions: 

6 - Reference caJ.ibrate failure 
5 - AGC Open Loop cal failure 
3 - Voltme'ter Self cal failure 
2 - Counter Self cal failure 
1 - Sampler Self cal failure 
0 - Spectrum AnaJ.yzer Self ca.l failure 
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statuS Subsystem 

EHMI Status Register: Status Byte Bit 0, 
Hardvare 1 Sl:a'tUS Register Bit 8 

event register BIT definitions: 

3 - Response timeout 
2 - MobHe XON timeout 
1 - .NAK 
0 - ACK 

## The STATus:EMMI:EVENt ? queries the EHMI STATus buffer. When an 
U EMMI:DATA <data entry> occurs, on.e of the above bits vill be set . 
## Reading the stat us vill clear all bits, subsequent ly setting the EMMI 
## status to idle. Based on the above bits, the status bu!:fer t:ill return 
## one of five numbers indicating the status of the last EMHl message sent by 
## the HP8922G. 
•• (0) There vas no da'ta sen't since 'that last sta'tus check and there vere 
## no events to report, or the last EMMI: DATA <data entry> had 
## improper :forma't . 
## (1) A message vas received and acknowledged by the mobile station . 
## Important: this does not mean that the mobile vas able to understand 
## or perform the operation (ACK received) . 
## (2) The .HP 8922G attempted to send a message, but the mobile station 
## did not receive the message in'tae-c (?UK received) . 
#-# (4) EMMI data vas sent, but the XON timeout expired before the 
## acknovledge vas received (EMMI:TIMEout:MS:XON). 
## (8) EMMl data vas sent, but the Response timeout expired 
## (EMMI :TIMEout:MS:RESPonse). 

U Condition regis-cer bi 'tS vill hold their stue until the condition changes . 
## Event register bits will be cleared as soon as they are read . .. 
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Status Subsystem 

( STAT is a symbol that designates the follo~ing list of optional 
commands that apply to given status subsystem. 

Included in STAT are the following commands: 

:CONDition? 
## Queries the contents of the CONDition register associated 
## with the stat:us structure defined in the command. 

:ENABle? 
:ENABle <value> I [INUM] 

## Sets/queries the ENABle mask ~hich allows true conditions 
## in the event register to be reported in the summary bit , 
## If a bit is 1 in the enable register and its associated 
## event bit transitions to true, a positive transition will 
I# occur in the associated summary bit. 

[:EVENt]? 
l# Queries the contents of the EVENt registQr associated 
## with the status structure defined in the command. 

; NTRansition? 
:NTRansition <value> I [INUM] 

## Sets/queries the Negative TRansition filter. Setting a bit in the 
t# negative transition filter causes a 1 to 0 transition in the 
t# corresponding bit of the associated CONDition regisur to cause a l to 
## be written in the associated bit of the corresponding EVENt register. 

;PTRansition? 
:PTRansition <value> I [INUMJ 

## Sets/queries the Positive TRansition :filter. Setting a bit in the 
## positive transition filter causes a 0 to 1 transition in the 
t# corresponding bit of the associated CONDition register to cause a 1 to 
## be written in the associated bit of the corresponding EVENt register. 
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STATus 

:CALibradon 
[STAT] 

:COMMunication 
[STAT] 

:EMMI 
[STAT] 

:HARDvare1 
[SU!] 

: HARDvare2 
(STAT] 

:OPERa don 
[STAT] 

:QUEStionable 
[STAT] 

:PRESet 

Status Subsystem 

t# PRESet configures the s'ta'Cus da'ta s'true'tures such tha't device-
,. depenlient events are r eported through the status-reporting 
t# mechanism. The preset command a:ffects only '!:he en.able register 
II and transition filter registers . (Presets aJ.l registers except 
## event status registers , service request enable register, 
#I event status enable register and condi 'tion register bits . ) 

#I NOTE - see IEEE 488.2 Common Commands for additional status commands. 
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System Subsystem 

SYSTem 

[:EIU\or)? 

System Subsystem 

#II Queries the SYSTem ERRor queue. This returns an error number a.ud 
J# a corresponding quoted message string separated by a comma. 
## Once the error is queried, it is removed from the queue. If the 
#t error queue becomes full , then the earliest messages are removed . 

tl Example : if e. comme.nd parameter is given that is out of range, then 
## SYST:ERR? vill return : 
t# -200, "Execution error ;Parameter value out ot range ." 
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Trigger Subsystem 

Trigger Subsystem 

TRIGger 

## TRIGger commands . 

NOTE: ASTate, SOURce, MODE [:DSPanalyzer] and UMEHory 
apply to the follovi.ng types of measurements : 

DSPana.lyzer - Phase, Amplitude, Data Bits 
PULSe - Pulse On/Off Ratio 
ORFSpectrum - Output RF Spectrum 

DELay and HTCH apply to Digital Demod and Bit Error Test 
as vell as the above measurements . 

NOTE: ABORt, [IMMediat;eJ, and MODE are remo'te-only commands and apply to the 
following types of measurements: AF Analyzer, CW Meas , OSCilloscope, 
and SANa.lyzer. 

:ABORt 
tt ABORts TRIGgering of a measurement -chat has been uiggered using 
•1 TRIGger:IMMediate. 

:ASTate? 
:ASTate 'ARK' I 'DISARM' 

tt Selects/queries the Arm STate of the currently select:ed measurement: . 
II This command is used for all appropriate measurements listed in the 
#I MEASure subsystem. 

:BET est? 
:BET est 'SINGLE' I 'CONT ' 

#t Selects/queries the TRIGger for Bit Error Test measurements 
#t for local operation . 
I# SIBGLE means each Bit Error Test measurement will just be made once 
tt (based on each measurement's definition of number of bits to 
II make the measurement over) . 
It CONT means make each Bit Error Tes't measuremen't continuously , 
It repeatedly, copying Intermediate results into Complete results as 
## one or more of the termination conditions are met . 
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## 
## 

Trigger Subsystem 

:MODE? 
:MODE 'RUN' I 'STOP' 
Selects/queri&s the Bit Error Test: measuxement TRIGger MODE. 

RUN initializes the Bit Error Test measurements to start and 
#I starts all Bit Error Test measurements. 
## STOP Bit Error Test measurements - this is useful in aborting 
## long Bit Error Test measurements. 

:DDEMod 

:ADJMode? 
:ADJMode 'EllABLED' I 'DISABLED' 

## Selects/queries the Digital DEMod TRIGger ADJust Mode . 
## Trigger adjust mode enable.s t he user t o change TRIG: DEL even 
II vh.ile Demod is arm.ed. Some Dem.od triggers l1ill be missed !ihile 
## changing trigger delay. 

:ASTate? 
:ASTate 'ARM' I 'DISARM' 

#I Selects/queries the Arm STate of the Digital DEMod TRIGger. 
## Must be on digital demod, cell configuration or cell control 
## screens to Arm Digital Demod. 

:SOURce? 
:SOURce 'EXT HE.AS' I ' EXT DEMOD' I 'RF RISE• 

## Selects/queries the Digital DEMod TRIGger SOURce. 
## EXT DEMOD means Demod is triggered from an external trigger 
## sigual that is normally intended for doing Demod. 
## RF RISE means the measurement is triggered automatically when a 
## rising edge is detected on the RF envelope of the input. 
## EXT HEAS means Demod is triggered from an external trigger 
#I sigual that i.s normally intended for doing measurements. 

:DELay? 
:DELay <(value) [units)> I [~ 

## Sets/queries the TRIGger DELay. This applies to measurements 
## as vell as Digital Demod. 
## HP-IB units are seconds (S), bit periods (T). 
## Default HP-IB unit is seconds (S). 
## Default display unit is bit periods (T). 
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Trigger Subsystem 

:HTCR 'SPECIFIC' I 'AUTO' 
## Selects/Ciueries the Hopped TCB ARFCN Trigger control. 
#I This only applies vhen TCH:MODE is 'HOPPED' and the Cell Configuration 
## is 'ACTIVATED' and the radio has been assigned to a TCH channel. 

:A.RFCn 

[:SPECific]? 
[:SPECific] < value > 

t# Sets/queries the SPECific ARFCn to use for a Hopping 
## TCR measurement vhen TRIGger: TCH is set to 'SPECIFIC' . 

:AUTO? 
Queries the ARFCn that is being used for a Hopping ## .. 

## 
## 

TCH measurement vhen TRIGger:TCH is set to 'AUTO' . 
This value is the lowest ARFCN in the currently used 
MA table (MA1 or MA2) . 

: [IMMediate] 
t1 IMMediately TRIGgers the currently active measurement . 

:MODE 

[:DSP]? 
[:DSP] 'SINGLE' I 'CONT' 

## Selects/queries the DSP TRIGger MODE as SINGLE or CONTinous. 
It This is used :for Phase, Amplitude , Output RF Spectrum, 
## Pulse On/Of:f Ratio and Data Bits measurements. 
#I NOTE: in CONTinous mode, the user does not manually arm 
#I the instrument, but must provide a trigger in ox:dar 
## for the measurement to complete. 
t# NOTE: This command is valid in both local and remote modes . 

: RETRigger? 
:RETRigger REPetitive I SINGle 

#I Selects/queries the RE!Rigger MODE for the currently active 
## measurement. Default setting is REPetitive. 
## IMPORTANT: The remote-only command vill override local triggering 
## colllmailds for continuous (repetitive) and single settings 
## for AF Analyzer, CW Meas, OSCilloscope, and SANalyzer. 
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Trigger Subsystem 

:SOURce? 
:SOURce 'EXT MEAS' I 'EXT DEMOD' I 'RF RISE' 

## Selects/queries the measurement TRIGger SOURce . 
## EXT MEAS means the measurement is triggered from an exterua.l 
## trigger signaJ. that is normally intended for doing measurements . 
## RF RISE means the measurement is triggered automatically when a 
## rising edge is detected on the RF envelope of the input. 
## EXT DEMOD means the measurement is triggered from an external 
## trigger signal that is normally intended for doing democl. 

:UMEMory 
tt Executes the Use MEMory function . This is the same as hitting the 
## USE MEM harclkey on the front panel. 

:SOURce? 
:SOURce 'EXTERNAL' I 'BAD SYNC' 

## Selects/queries the USE MEM (Use MEMory) TRIGger SOURce . 
## BAD SYNC means that the OMEMory (USE MEM) memory rill be 
## automaticaJ.ly filled lihen the Demod Sync Status changes from 
## 'No Error ' to 'Bad Sync' (DDEMod:SYNC:SSTatus?) . 
U EXTERNAL means that the UMEHory (USE HEM) memory will be 
tt automatically filled when an external line on the SYSTEM BUS 
## connector on the rear panel is in • particular state lihen a 
t# valid demod trigger occurs. 

:STATus? 
t# Retu:rns 'No Data • , 'New Data' or 'Old Data' . 
## HO DATA means that the UMEMory (USE MEM) memory contains 
It no valid da'ta. 
## NEW DATA means that the UHEMory (USE MEM) memory contains 
## newly captured data from the most recent time demod was 
## a.rmecl (TRIGger: DDEMocl: ASTa'te 'ARM') and bad synch:conization 
## occurred (midamble did not exactly match the bits in the 
#t defined midamble). 
I# OLD DATA means that the UHEMory (USE HEM) memory contains 
## previously captured data from a previous time demod vas 
## armed (TRIGger :DDEMod:ASTate 'ARM') or from a previous 
## DSP analyzer, Output RF Spectrum or Pulse On/O:ff Ratio 
#t measurement (TRIGger:ASTa.te 'ARM') . 
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.. HP-18 Program Examples 

The following examples illustrate control of the HP 8922G from an external controller through 
the RP-m interlace. There are eight examples: 

l. Mobile station "camp" on. 

2. HP 8922G originated call. 

3. Mobile station originated call. 

4. Ending a call. 

5. Bit error test. 

6. DSP Analyzer measurement during a call. 

7. P1llse On/Off measurement without call processing. 

8. High speed DSP Analyzer measurements. 

The examples were written with few subprograms or subroutines to make the program listings 
easier to follow. 
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MobUe Station Camp on 

Mobile Station Camp On Example 

10 
20 Example 01 
30 
40 Getting a Mobile Station to "Camp On": 
50 Se'ts up the HP 8922G to ou'tput a broadcas't channel and gets the 
60 mobile station to camp on to the broadcast channel. 
10 
80 !********************************************************************** 
90 System Configuration: 
100 ! - Connec't mobile station to 'the HP 89220 RF IN/OUT por't . 
110 
120 !********************************************************************** 
130 ! Declarations: 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
390 
400 
410 

ASSIGJ OTes't_set TO 714 

D!K Ba_'table$ (126) 

DIK System_error$(80] 

! System dependent parameters : 
Ncc=1 
Bcc=S 
Serving_arfcn=25 
Control_chalmel$="'SD/8'" 
Cont_ch._arfcn:30 
Con't_ch_tslota2 

Ba_'table$="'0000000000" 
Ba. tableS=Ba. table$t"OOOOOOOOOO" ! 
Ba_ 'table$=Ba_ 'table$&:"000010000011 ! 
Ba_ table$=Ba_ table$1:"0000000000" ! 
Ba_ t able$=Ba_ 'table$&:"0000000000"! 
Ba_ table$=Ba_ table$1"0000000000"! 
Ba_ t able$: Ba_ table$&:"00000000001'! 
Ba_ 'table$•Ba_ table$t"OOOOOOOOOO"! 
Ba_ table$=Ba_ table$1:"0000000000"! 
Ba_table$=Ba_uble$t"OOOOOOOOOO" ! 
Ba_table$=Ba_table$t"OOOOOOOOOO"! 
Ba_ table$=Ba_ table$!:"0000000000"! 
Ba_table$=Ba_ table$&:"0000'" 

7 ·114 HP·IB Program Examples 

Assigll an I/O path to 'the HP 8922G 
at HP-IB address 714. 
Base stat.ion allocation table string 
variable . 
System error message string_ variable. 

Netvork Color Code. 
Base station Color Code. 
Serving cell ARFCN. 
Control channel seJ.ection. 
Contro~ channel AR.FCll • 
Control channel time slot . 
Base station allocation table : 
ARFCN 1 through 10. 
ARFCN 11 through 20. 
ARFCN 21 through 30. 
ARFCN 31 through 40 . 
ARFCB 41 through SO . 
ARFCll 51 through 60 . 
ARFCN 61 through 70. 
ARFCN 71 through 80 . 
ARFCN 81 through 90. 
ARFCN 91 t hrough 100. 
ARFCN 101 through 110. 
ARFCN 111 t hrough 120. 
ARFCN 121 through 124. 
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420 
430 
440 
450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 
560 
570 
580 
590 
600 
610 
620 
630 
640 
650 
660 
670 
680 
690 
700 
710 
720 
730 
740 
750 
760 

Mobile Station Camp On 

Mcc:l 
Mnc=1 
Lae•1 

Set Up HP 8922G 

Instrumen~ Prese~. 

OUTPUT OTest_set; "*RST" 

Mobile Country Code. 
Mobile Network Code. 
Loea~ion Area Code. 

! Display the Cell Configura~ion screen. 
OUTPUT CTest_se't; "DISPLAY: SCREEN CCON" 

! Zero the power meter for future power measuremQnts. 
! Turn do1m RF Generator amplitude first to avoid interference. 
OUTPUT CTest_se't;"RFGENER.ATOR:AMPLITUDE1 -127 dBm" 
OUTPUT CTest_set; "CW:PMZERO'' 

! Set RF Generator output amplitude . 
OtrrPtrr ClTest_set; "RFGERER.ATOR:AMPLITUDE1 -85 dBm" 

! Set the Network Color Code and the Base station Color Code. 
OUTPUT CTest_se't;"CCONFIGURE:SCELL:NCC ";Nee 
OUTPUT 4l!est_set;"CCONFIGURE:SCELL:BCC ";Bee 

! Set the serving cell ARFCN. 
OUTPUT CTest_set; "CCONFIGURE:SCELL:ARFCN ";Serving_arfcn 

! Set the base station allocation table. 
OUTPUT 0Tes~_set; "CCONFIGURE :BA "tBa. table$ 

! Set the control channel organization. 
OUTPUT «<Test_set;"CCONFIGURE:CCBANNEL "tControl_cha:Jmel$ 
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MobDe Station Camp On 

770 
780 Se1: 'the cont:rol channel ARFCN and t:imeslot: . 
790 OUTPUT Otest_set ; 11 CCUNFIGURE : CCBANliEL :SDCCH8 :ARFCN 11

; Cont_ch_arfcn 
800 OUTPUT C!Test_set; "CCONFIGURE: CCHANliEL: SDCCH8: TSLOT "; Cont_ch_ tslot: 
810 
820 ! Set the Mobile Country Code , the Mobile Net~ork Code, and the 
830 ! Loca1:ion Area Code . 
840 OUTPUT OTest_set; "CCONFIGURE:LAI :MCCODE " ;Mcc 
850 OUTPUT OTest_set; "CCONFIGURE :LAI :MNCODE "; Mnc 
860 OUTPUT otest_set;''CCONFIGURE:LA.I:LACODE ";Lac 
870 
880 ! Selec't the Cell Configure Activated state. 
890 OUTPUT Ctest_set; "CCONFIGURE :STAT ' ACTIVATED' 11 

900 

910 · ------------------- ------------------------------------ --- - -----------
920 ! Wait for the HP 8922G to Output a Broadcast Channel 
930 ·--- ------------------------------------------------------- -
940 ! Wait for up to 20 seconds for BCCB. 
950 Tim.e_oat=20 

Timeout variable . 960 Ti.me_exceeded$=11N0 11 

970 Start_time=TIMEDATE 
980 

Time reference for timeout. 

990 ! Wait until BCCH is output. 
1000 REPEAT 
1010 I Short va.it to allow HP 8922G to process information. 
1020 WAIT .2 
1030 DISP "Waiting tor HP 8922G to provide a BCCH ... " 
1040 ! Query the Ce11 Control radio resource signaling state . 
1050 OUTPUT 0Test_se1:;"CELL:CALL:STATUS:RR?" 
1060 ENTER QTest_set;Call_status$ 
1070 
1080 ! Check to see if time allotted has beQll exceeded. 
1090 IF TIMEDATE- Start_t i.me>Time_out THEN Time_exceeded$="YES" 
1100 
1110 ! Exit the loop if a BCCH is present or time allotted has been 
1120 ! exceeded. 
1130 UliTIL Cal1_status$=11

"
11BCCH'"' 11 OR Time_exceeded$=11YES" 
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/ 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 

Mobile Station camp On 

! --------------------------------------------- - - --------------------------
! Validate Results 
! ----------------------------------------------------------------------
! Check for system errors. 
! Query all system errors that may be in the queue. 
REPEAT 

OUTPUT CTest_set; "SYSTEM:ERROR?" 
ENTER CTest_set;System_error$ 
Sys_err_number=VAL(System_error$) 

! System error number 0 corresponds to NO ERROR. 
IF Sys_err_number<>O tHEN 

PRINT "Results are invalid. 11 

PRINT "System Error: "tsystem...error$ 
END IF 

UNTIL Sys_err_number=O 

! Check to see if time allotted vas exceeded. 
IF Time_exceeded$•"YES" THEN 

DISP "Camp failure. No BCCH is present . " 
ELSE 

DISP "BCCH is present. " 
END IF 
EliD 

rev.01JUN93 HP·IB Program Examples 7·117 

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



HP 8922G Originated CaD 

HP 8922G Originated Call Example 

10 
20 Example 02 
30 
40 HP 8922G Originated Call: 
SO Sets up the HP 8922G with in!ormation about the mobile station and 
60 places a base station originated call. 
70 
80 !********************************************************~************* 
90 System Configuration: 
100 - Connect mobile station to the RF IN/OUT port. 
110 - KS should be camped (see example 01). 
120 
130 !********************************************************************** 
140 ! Declarations: 
150 
160 ASSIGN Uest_set TO 714 
170 
180 DIM System_error$[80] 
190 

Assign an I/0 path to the HP 8922G 
at BP- IB address 714. 
System error message string variable . 

200 ! Mobile station dependent parameters: 
210 Ms.tx_level=6 Mobile station transmit level. 
220 Imsi$:" '001010000000001'" Mobile station's International Mobile 
230 Subscriber Identity (IMSI). · . 
240 
250 !********************************************************************** 
260 

270 !----------------------------------------------------------------------
280 ! Set Up HP 8922G and Originate Call 

290 !-----------------------------------------------------------------
300 ! Display the Cell Control screen. 
310 OUTPU'l' CTest.set;"DISPLAY:SCREEN CELL" 
320 
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HP 8922G Originated Call 

330 ! Set the traffic chawlel parameters. 
340 ! Se1: "traffic channel mode "to non- hopped. 
350 OUTPUT QTest_set;"CELL:TCHl:MODE 'SINGLE'" 
360 
370 ! Set the traffic channel to ARFCN 62. 
380 OUTPUT QTest_set;"CELL:TCHl:ARFCN 62" 
390 
400 ! Set the tra:ffic channel type to full rate speech . 
410 OUTPUT QTest_set;"CELL:TCBl:TYPE 'FS'" 
420 
430 ! Set the traffic c.hawlel to time slot 4. 
440 OUTPUT @Tes't_se"t; "CELL: TCHl: !SLOT 4" 
450 
460 ! Set the mobile station transmit level. Wait a maximum of 1 second to 
470 ! allow "the mobile to process the command. 
480 OUTPUT QTest_set;"CELL :MS:TLEVEL ";Ms_tx_level 
490 WAIT 1 
500 
510 ! Set RF Analyzer amplitude automatically based on the MS t=ansmit level. 
520 OUTPUT Uest_set; "RFANALYlER:.AMPLITUDE :CONTROL 'MS TX LEV'" 
530 
540 ! Set the mobile station paging IMSI. 
550 OUTPUT Uest_set; "MSINFO :PAGillG:IMSI " timsi$ 
560 
570 ! Origina.te the call . 
580 OUTPUT QTest _set; "CELL: CALL: ORIGINATE" 
590 
600 ! ----------- - --- -----------------------------------------------------
610 ! Wai1: for the Call to be Connected 
620 I--- --------------------------------------------------·---------------
630 ! Wait up to 30 seconds for the call to connect. 
640 Time_out•30 
650 Time_exceeded$="HO" Timeout var"iable. 
660 Start_ time=TIMEDATE Time reference for "timeout . 
670 
680 ! Wait for call to connect. 
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HP 8922G Originated call 

690 REPEAT 
700 ! Short wait to allow HP S922G to process iniorm.ation. 
710 WAIT .2 
720 DISP "Wa.i ti.ng :tor mobile to answer . .. " 
730 ! Query the call status state . 
740 OUTPUT OTest_se't; " CELL : CALL : STATUS: StATE?" 
750 EBTER @Test_set;Call_status$ 
760 
770 ! Check to see i:f time allotted has been exceeded. 
780 IF TIHEDATE-Start_time>Time_out THEN Time_exceeded$="YES" 
790 
800 ! Exit t he loop if the call is connected or time allot ted has been 
810 ! exceeded . 
620 UNTIL Ce.J.J._sta.tu.s$•'' ""CO!UIECTED"" " OR Time_ex.;eed~itd$"'"YES" 

830 
840 !-------------------------------------------------------------------
850 ! Validate Results 
860 ! ---------- --------- --------- -------- - --- - - - --- ---- - ----- -
870 ! Check for system errors. 
880 ! Query all system errors that may be in the queue. 
890 REPEAT 
900 OUTPUT C!Test_set; "SYSTEK:ERP.OR?" 
910 ENTER ~Test_set;System_error$ 
920 Sys_err_number=VAL(System_error$) 
930 
940 I System error number 0 corresponds to NO ERROR. 
950 IF Sys_err_number<>O THEN 
960 PRIIIT "Resul.ts are invalid." 
970 PRIN'T "System Error: "!:System_error$ 
980 END IF 
990 
1000 UNTIL Sys_err_number=O 
1010 
1020 ! Check to see if time allotted vas exceeded. 
1030 IF Time_exceeded$="YES" THEN 
1040 DISP "Connection Failure. Call not connected. " 
1050 ELSE 
1060 DISP ''Call iu pr ocess •. . " 
1070 END IF 
1oso m 
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Mobile Station Originated Call Example 

10 
20 Example 03 
30 
4<l Receive a Mobile Station Originated Call: 
50 Sets up the UP 8922G t o receive a mobile station originated call. 
60 
70 '**********************················································ 
80 System Configuration: 
90 - Connect mobile station to the RF IN/OUT po~. 
100 - MS should be camped (see example 01). 
110 
120 '********************************************************************** 
130 ! Declarations: 
140 
150 
160 
170 
180 
185 
190 

ASSIGN OTest_set TO 714 

DIM System_error$[80] 
DIM Ms_o_number$[22] 
DIM llach_cnt$ [8] 

issign an I/0 path to the HP 8922G 
at BP_IB address 714. 
System error message string variable . 
MS originated number string variable. 
RACH count string variable . 

200 ! Mobile station dependent parameters: 
210 Ms _t x.level=S ! Mobile station transmit level . 
220 
230 , •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
240 

250 ·-------------------------------------------------------- -------------
260 ! Set Up the HP 8922G 

270 !----------------------------------------------------------------------
280 ! Display the Cell Control screen. 
290 OUTPUT OTest. set;"DISPLAY :SCREEN CELL" 
300 
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310 ! Set the traffic channel parameters. 
320 ! Use traffic channel 1 parameters. 
330 OUTPUT OTes't_set; "CELL:CALL:TCRCONTROL 'TCH1 ASGN' " 
340 
350 ! Set the tra:ffic chann.el mode to non- hopped. 
360 OUTPUT OTest_set ; "CELL: TCH1: MODE 'SINGLE"' 
370 
380 ! Set t;be traffic channel to ARFCN 62 . 
390 OUTPUT 0Test_set ; "CELL:TCH1:ARFCN 62" 
400 
410 ! Set the traffic channel type to full rate speech. 
420 OUTPUT fl!est_set;"CELL :TCH1:TYPE 'FS"' 
430 
440 ! Set the traffi c channel to t ime slot 4. 
450 OUTPUT flTest _set;"CELL:TCR1 : TSLOT 4 11 

460 
470 ! Set the mobile station transmit level. Wait a maximum of 1 second 1:0 

480 l alloli the mobile to process the command. 
490 OUTPUT QTest_set; "CELL: MS; TLEVEL ";Ms_ tx_level 
500 WHT 1 
510 
520 l Set RF Analyzer amplitude automatically based, on the MS transmit 
530 ! level. 
540 OUTPUT OTest_set;"RFANALYZER:AMPLITUDE:CONTROL 'MS TX LEV"' 
550 
600 Set the audio speech configuration to echo speech back to the mobile . 
610 Wait a maximum of 0 . 5 seconds to alloli the HP 8922G to process the 
620 commmand . 
630 OUTPUT fl!est_se't; "CELL :AUDIO: SPEECH: CONFIGUl\.E 'ECHO"' 
640 WAIT . 5 
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650 
660 Set tbe audio speech echo delay time to 1 second. 
670 OUTPUT OTest_set;"CELL:AUDIO:SPEECH:EDELAY 1 S" 
680 
690 Reset the call co\lllt fields to zero and vait for reset to take place. 
700 Wait a maximum of 1 second to allov the HP 8922G to process the 
710 command . 
720 OUTPUT OTest_set;"CELL:CALL:COUllT:RESET" 
730 WAIT 1 
740 

750 •-------------------------- --- --- ---------------- ----------------------
760 ! Wait For Mobile to Originate Call 770 ! ____________________________ , ________________________________________ _ 

780 ! Wait up to 120 seconds for the mobile to begin the call . 
790 T:ime_out-:1.20 
800 Tilne_exceededS="NO" Timeou.t variable. 
8 10 Start_time=TIMEDATE Time reference for ti:meout. 
820 
830 ! Wait for mobile to send a RACH. 
840 REPEAT 
850 ! Short vait to allov HP 8922G to process intormation. 
860 WAIT .2 
870 DISP "Waiting for mobile to call ... Originate a call from the mobile. " 
880 ! Query cal.l count for RACH received. 
890 OUTPur OTest_set;"CELL:CALL:COUliT:RACH?" 
900 ENTER OTest_set;Rach_cnt 
90S Racb_count;VAL(Rach_cnt$) 
910 
920 ! Check to see it time al.lotted bas been uceeded. 
930 IF TIMEDATE-Start_time>Tillle_out THEli Time_exceeded$="YES" 
940 
950 ! Exit l oop if a RACH has been sent or time allotted has beel;l 
960 ! exceeded. 
970 UNTIL Rach_c:ount>=1 OR Tillle_exc:eeded$:o:"YES" 
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980 
990 !----------------------------------------------------------------------
1000 ! Validate Results and Continue 

1010 !----------------------------------------------------------------------
1020 ! Check for system errors. 
1030 ! Query ill system. errors that may be in the queue. 
1040 REPEAT 
1050 OUTPUT O!es't_set;"SYSTEM:ERAOR?" 
1060 ENTER GTest_set;System_error$ 
1070 Sys_err. number=VAL(System_error$) 
1080 
1090 ! System error number 0 co=esponds to NO ERROR. 
1100 IF Sys_err_number<>O THEN 
1110 PRIJfl' "Results are invalid . '' 
1120 PR.DIT "System Error: "&System_error$ 
1130 END IF 
1140 
1150 UNTIL Sys. err. number=O 
1160 
1170 ! Check 'to see if time al~otted lla.s exceeded. 
1180 IF Time_exceeded$-"YES" TBEll 
1190 DISP "Connection Failure. No RACB 1ras received . " 
1200 ELSE 
1210 
1220 
1230 

!------------------------------~-------------------------------------
! Wait For Call to Reach Alerting State 

1240 · ------- ------------------ ---------------------------------------
1250 I Wait up to 20 seconds for the call to reach the alerting state. 
1260 Time_out=20 
1270 
1280 
1290 

Time_exceeded$="NO" 
Start_time=TIKEDATE 

Timeout variable. 
Time reference for timeout. 

1300 ! Wait for call to reach alerting state. 
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1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1460 
1470 
1480 
1490 
1500 
1510 
1520 
1530 
1540 
1550 
1560 
1570 
1580 
1590 
1600 
1610 
1620 
1630 
1640 
1650 
1660 
1670 
1680 
1690 

Mobile Station Orignated CaD 

REPEAT 
! Shor t wait to allow HP 8922G to process information. 
WAIT .2 
DISP "Waiting for call to reach alerting state. . . " 
! Query call status state. 
OtrrPUT &Test_set; "CELL: CALL: STATU~: STATE?" 
~~TER GTest_set;Call_status$ 

! Check to see it time allotted has been exceeded. 
IF TIMEDATE-Start_time>Time_out TREN Time_exceeded$:"YES" 

! Exit loop if call status state reaches alerting or time allotted 
! has been exceeded. 

UNTIL Call_status$•""" .u.ERTING" "" OR Time_ exceed.ecl$="YES" 

i -----------------------------------------·------------------------

! Validate Results and Receive Call 
·-----------------------------------------------------------------
! Check for system errors. 
! Query all system errors that may be in the queue. 
REPEAT 

OUTPUT CTest_set; "SYSTEM :ERROR?" 
ENTER ~Test_set;System_error$ 
Sys_err_number=VAL(System_error$) 

! Syst em error number 0 corresponds to NO ERROR. 
IF Sys_err_number<>O THEN 

PRINT "Resul'ts are invalid." 
PRINT "System Error; "ltSystem_errorS 

END IF 

UNTIL Sys_err_number=O 

! Check to see if time allotted was exceeded. 
IF Time_exceeded$="YES" THEN 

DISP "Connection Failure. Call did not reach alerting state." 
ELSE 

! Receive the call. 
OUTPUT OTest_set;"CELL:CALL:RECEIVE" 
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1700 

1710 !------------------------------------------------------------------
1720 ! Wait for the Call to be Connected 
1730 I---------------------·---,-------,----------------··----------· 
1740 ! Wait up to 20 secollds for the call to connect. 
1750 Time. out•20 
1760 Time.exceeded$="NO" Timeout variable. 
1770 Start_ time=TIMEDATE Time reference for timeout . 
1780 
1790 ! Wait for cal~ to connect. 
1800 REPEAT 
1810 ! Short wait to allow HP 8922G to process information. 
1820 WAIT .2 
1830 DISP "Waiting for call to be connected ... " 
1840 ! Query the call status state. 
1850 OUTPUT ~Test_set; 11CELL:CALL:S!AWS:STATE?" 

1860 ENTER GTest.set;Call_status$ 
1870 
1880 ! Check to see i:f time allotted has been exceeded. 
1890 IF TIMEDATE-Start_time>Time_out '!'BEN Time_exceeded$=11 YES 11 

1900 
1910 ! Exit loop i:f the call is connected or time allotted has been 
1920 ! exceeded. 
1930 Ulf!IL Call_status$="'"'CONNECTED""'' OR Time_exceeded$="YES" 
1940 

1950 !----------------------------------------------------------------
1960 ! Validate Results and Print MS Parame'ters 
1970 ! ---------------------------------------------- -------- ----
1980 ! Check :for system errors. 
1990 ! Query all system errors that may be in the queue . 
2000 REPEAT 
2010 OUTPUT f)Test_set; "SYSTEM: ERROR?" 
2020 ENTER OTest. se't;System.error$ 
2030 Sys_err_number=VAL(Syste:m_er:ror$) 
2040 
2050 ! System error number 0 corresponds to NO ERROR. 
2060 IF Sys. e,r:r_number<>O THEN 
2070 PRINT "Results are invalid." 
2080 PRINT "System Er:ror: "&System_error$ 
2090 END IF 
2100 
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2110 
2120 
2130 
2140 
2150 
2160 
2170 
2180 
2190 
2200 
2210 
2220 
2230 
2240 
2250 
2260 
2270 
2280 
2290 
2300 
2310 
2320 
2330 
2340 
2350 
2360 
2370 
2380 
2390 
2400 
2410 
2420 
2430 
2440 
2450 
2460 
2470 
2480 
2490 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2570 

Mobile Station Orignated can 

U!ITIL Sys_err_number=O 

! Che~k to see it time allotted vas exceeded. 
IF Time_exceeded$="YES" THEN 

DISP "Connection Failure. Call not connected." 
ELSE 

DISP "Call in process ... " 
! Dete~e the mobile station parameters. 
! Query and print the class mark pover class. 
OUTPUT IOTest_set;"MSINFO:KS:CMARK:PCLASS?" 
ENTER QTest_set;Pover_class 
PRINT "MS Pover Class is ";Pove:r_class 

! Query and print the MS originated number . 
OUTPUT OTest_set; "MSINFO :MS :ONUMBER?" 
ENTER QTest_set;Ms_o_number$ 
PRINT "MS Originated NUlllber i s ";Ms_o _number$ 

! Query and prin-e -ehe MS IMSI . 
OUTPUT IATest_set;"MSINFO:MS:IMSI?" 
ENTER QTest_set;Imsi$ 
PRINT "MS IMSI is " ; Imsi$ 

! CoJ>y 'the MS IMSI to the MS paging IMSI for future base station 
! originated ca.lls. 
OUTPUT OTest_set; "MSINFO: MS: IMSI :SPACING" 

! Request the IMEI from the MS . 
OUTPUT OTest_se't; "MSINFO: MS: IMEI :REQUEST" 
I 
! Query and print the IMEI. 
! Wait for MS to respond to IMEI request. 
DISP "Waiting for mobile 'to send IMEl ... " 
! The mobile may take up to 10 seconds to send the IMEI. Normally 
! the IMEI is sent in less than 2 seconds. 
WAIT 2 
! Query the IMEI. 
OUTPtrr ~Test_set; "MSINFO: MS : IMEI?" 
ENTER Oiest_set;lmei$ 
PRIHT "MS lMEI is "; lmei$ 

DISP "Call in progress .•. " 

END If 
END IF 

END IF 
END 
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Ending A Call Example 

10 
20 Example 04 
30 
40 Ending a Call From the HP 8922G : 
50 

60 '********************************************************************** 
70 System Configuration: 
80 - Connect mobile station to the RF IN/OUT port. 
90 - MS should be· camped (see example 01) . 
100 - Call should be in progress (see example 02 or 03). 
110 
120 '*************************"'***************************"'**************** 
130 ! Declarations: 
140 
150 ASSIGN CTest_set TO 714 
160 
170 DIM System_error$[80] 
180 

Assign an I/0 path to the HP 8922G 
at HP-IB address 714. 
System error message string variable. 

190 '********************************************************************** 
200 ! 
210 1

-------------------------------------------------------

220 ! End the Call and Wait for Call Statv.s State to Reach Inactive 

230 !---------------------------------------------------------------------
240 ! Display the Cell Control screen . 
250 OUTPUT CTest_set;"DISPLAY:SCREEN CELL" 
260 
270 ! End the call. 
280 OUTPUT IOTest_set;"CELL:CALL:END" 
290 
300 ! Wait up to 20 seconds for the call to reach the inactive state. 
310 Time_out•20 
320 Time_exceededS="NO" Timeout variable. 
330 Start_ time=TIMEDATE Time reference for timeout. 
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340 
360 
360 
370 
380 
390 
400 
410 
420 
430 
440 
460 
460 
470 
480 
490 
600 
610 
520 
530 
540 
550 
sso 
570 
580 
590 
600 
610 
620 
630 
640 
650 
660 

Ending a CaD 

Wait for call to reach inactive state. 
REPEAT 

! Short wait to allow HP 8922G to process information. 
WAIT .2 
DISP "Waiting for call to end ... " 
! Query call status state. 
OUTPUT IOTest_se't:; "CEll:C.ALL:STATUS:STATE?" 
ENTER «!Test_set;Call_status$ 

! Check to see if time allotted has been exceeded. 
IF TIMEDATE-Start_time>Time_out THEN Time_exceededS,."YES" 

! Exit loop 1t call status state reaches inactive or time allotted 
! has been exceeded. 

UNTIL Call_ status$ .. '"' "INACTIVE" 1111 OR Time_exceeded$•"YES" 

'-----------------------------------------------------------
! Validate the Results and Wait for Radio Resource State to Reach BCCR 
·-------------·--------------------------------------------·-----------
! Check for system errors. 
! Query all system errors that may be in the queue. 
REPEAT 

OUTPUT CTest_set; "SYSTEM :ERROR?" 
ENTER ~Test_set;System_error$ 
Sys_err.nwber=VAL(SystG_e:rrorS) 

! System error number 0 corresponds to NO ERROR. 
IF Sys_e:rr_number<>O THEN 

PRINT "Results are invalid . " 
PRINT "System Error: i•tsystem_error$ 

END IF 
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670 UNTIL Sys_e.rr_number-0 
680 

Ending a CaU 

690 ! Check to see if time allotted vas exceeded. 
700 IF Time_exceeded$="YES" THEN 
710 DISP "Call End Failure. Call status is not ' INACTIVE"' 
720 ELSE 
730 ! Wait for up to 20 seconds for radio resource s~a~e ~o reach BGCH . 
740 Time_out=20 
750 Time_exceeded$•"N0" Timeout variable . 
760 Start_time~TIMEDATE Time reference for timeout. 
770 
780 ! Wait for radio resource state to reach BCCH. 
790 REPEAT 
800 ! Shon wait to alJ.ov HP 8922G to process information. 
810 WAIT .2 
820 DISP "Wai~ing for call to end ... " 
830 ! Query the radio resource signalillg state. 
840 OUTPUT OTest_set;"CELL:CALL:STATUS:RR?" 
850 ERTER OTest_set;Rr_status$ 
860 
870 ! Check to see if time allotted has been exceeded . 
880 IF TIMEDATE-Start_time>Time_out THEN Time. exceeded$:"YES" 
890 
900 ! Exit loop if the radio resource signaling state is BCCH or ~ime 
910 ! allotted has been exceeded . 
920 UNTIL Rr_status$="""BCCH""" OR Time_exceeded$="YES" 
930 

940 !--------------------------------------------------------------------
960 ! Validate the Results 

960 !--------------------------------------------------------------------
970 Check for system errors. 
980 ! Que.ry all system errors that may be in the queue. 
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990 REPEAT 
1000 OUTPtrr CTest_set; "SYSTEM :ERROR?" 
1010 ENTER @Test. set;System_error$ 
1020 Sys_err_number=VAL(System. error$) 
1030 
1040 ! System error number 0 corresponds to NO ERROR . 
1050 IF Sys_err_number<>O THEN 
1060 PRINT "Results are invalid." 
1070 PRINT "System Error: "~System_error$ 

1080 END IF 
1090 
1100 UNTIL Sys_err_number=O 
1110 
1120 ! Check t o see if t ime allotted was exceeded. 
1130 IF Time. exceeded$="YES" THEN 
1140 DISP "Call End Failure. Signaling status is not ' BCCR " ' 
1150 ELSE 
1160 DISP "Call ended." 
1170 END IF 
1180 END IF 
1190 END 
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Bit Error Test Example 

10 
20 Example OS 
30 
40 Bit Error Test Example: 
50 Runs a TYPE IA test end a Residual Type II test simultaneously 
60 for 10,000 bits. 
70 First determines the l oopback loop delay for the desi gn of the 
80 mobile station under test. This only needs to be done once for a 
90 given mobile station design . It ~ill not change from mobile to 
100 mobile . 
110 Results for the first test are returned in terms of t ot al bit 
120 errors and ratio of frame erasures to total frames . Resul ts for t he 
130 second test are returned in terms of bit error ratio and total 
140 number of frame erasures . 
150 

160 '********************************************************************** 
170 System Configuration: 
180 - Connect mobile station to the RF IN/OUT port. 
190 - MS should be camped (see example 01) . 
200 - A call s.hould be in progress (see example 02 or 03) . 
210 
220 '********************************************************************** 
230 ! Declarations: 
240 
250 
260 
270 
280 

ASSIGN GTest_set TO 714 

DIM System_error$[80J 

Assign an I/0 path to the HP 8922G 
at BP-IB address 714 . 
System error message string variable. 

290 '********************************************************************** 
300 ! 
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310 
320 
330 
340 
350 
360 
370 
380 
390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 
560 
570 
580 
S90 
600 
610 
620 
630 
640 
650 
660 
670 

Bit Error Test 

1----------------------------------------------------------------------
! Measurement Se'tup 

·------------------~-------------------------------------------------
! Disphy the Cell Control screen. 
OUTPUT IOTest_se't ; "DISPLAY :SCREEN CELL" 
I 
! Make sure digital demodulation is armed . 
OUTPUT IOTest_set;"TRIGGER:ODEMOD:ASTAl'E ' ARM"' 

! Turn on loopba.c:k with frame erasure . Wait a maximum of 1 second to 
I allov the mobile to process the command. 
OUTPUT Ues't_se't; "CELL: AUDIO :LOOPBACK: FE" 
WAIT 1 

I Select the PRBS audio speech configuration. Wait a maximum of 2 
I seco11ds to allov the HP 8922G to process the command . 
OUTPUT tO! est_ set; "CELL: AUDIO: SPEECH: CONFIGURE 1 PRBS"' 
WAIT 2 

! Display the Bit Error Test scr een. 
OUTPUT OTest_set; "DISPLAY:SCREEN BET" 

! Set th~ measurement number to be displayed on the left and r ight side 
! of the Bit Error Test screen 
OUTPUT CTest _set; "DISPUY:BE!EST :MNUMBER:LEFT ' 1 '" 
OUTPUT OTest_se't;"DISPLAY:BETEST:MNUMBER:R.IGHT '2' 11 

! Set the Bit Error Test type. 
OUTPUT 0Test_set;"BETEST:TYPE1 'TYPEIA' 11 

OUTPUT C!est _set;"BETEST:TYPE2 'RES'l'YPEII' " 
OUTPUT QTest_set;"BETEST:TYPE3 'OFF' 11 

OUTPUT CTes't_set; "BETEST: TYPE4 'OFF' " 

! Set the number of bits to test. 
OUTPUT li2Test_set; "BETEST: BITSl 10000" 
OUTPUT li2Test_set; "BETEST:BITS2 10000" 
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680 ! Select the single measurement mode. 
690 OUTPUT CTest_set; "TRIGGER:BEIEST 'SI NGLE'" 
700 

710 !----------------------------------------------------------------------
720 ! Begin a Partial Bit Error Test to Determine the Loopback Loop Delay 

730 !----------------------------------------------------------------------
740 ! Set RF Generator output amplitude to a high level to minimize bit 
750 ! error s . 
760 OUTPUT 0Test_set;"RFGENERATOR:AMPLITUDE1 - 85 dBm" 
770 
780 Set the loopback loop delay automatically when the bit error tests 
790 are started. Start v i th a value of ~ . A:f'ter the measuremen't check to 
800 make sure the value changes. A valid loop back loop delay vill always 
810 be greater than one for a PRBS pattern. 
820 OUTPUT O!est_set; "BETEST: LOOPBACK :LDELAY: MODE 'tu.NUAL "' 
830 OUTPUT eTest_set;"BETEST: LOOPBACK:LDELAY 1" 
840 OU'I'PUT CTest_set; 11BETEST: LOOPBACK :LDELAY: MODE >AUTO"' 

850 
860 Reset the call counts. The call counts will be used to check tor 
870 sync errors during the bit error test. Sync status is not used ill 
880 this case because bad syncs are common vhen a call is first 
890 establish.ed . Reset'tin.g the call counts and then checlti.ng the number 
900 of bad syncs a:fter the measurement is complete checks for sync errors 
910 during the measurement itselt. 
920 A wait is not us ed aft er the reset in this case because there is 
930 enough time for the HP 8922G to process the command before the 
940 call count query. 
950 OUTPUT OTest_set;"CELL:CALL:COUNT :RESET" 
960 
970 ! Check for system errors that occurred prior to the bit error tests. 
980 OUTPUT OTest_set; "SYSTEM: ERROR?" 
990 ENTER OTest_set;System_error$ 
1000 Sys_err_number=VAL(Syst em_error$) 
1010 
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1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1340 

Bit Error Test 

IF Sys_err_uumber<>O THEN 
P!tlNT "Measurement Results Illvalid." 
PRINT "System En-or: "&System._error$ 

! Query all system errors that may be in the queue . 
REPEAT 

OUTPUT CTest_set;"SYSTEH:ER.RO!t?" 
ENTER OTest_set;Syste.m_error$ 
Sys_err_number=VAL(System_error$) 

! systEII!l error number 0 corresponds to NO ERROR. 
II Sys_err_number<>O THEM 

PRINT "System Error: "tSystem_error$ 
END IF 

UNTIL Sys_err_number=O 

DISP "Bit Error Tes't Failure. System error prior to t est." 
GOTO End_ of_ test 

.END IF 

! Run the partial bit error tests. 
OUTPUT OTest_set ; "TRIGGEll:BETEST:MODE 'RUN"' 

·----------------------------------------------------------------------
! Wait for Bit Error Test to Complete 1000 Bits 
I---------------------------------------------------------------------
! Wait up to 10 seconds for bit error test to complete 1000 bits. 
Time_out-=10 
Time_exceeded$• "N0" Timeout variable. 
Start_time:TIMEDATE Time refereuce for timeout. 

! Wait until 1000 bits have been tested. 
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1350 REPEAT 
1360 ! Short vait to aJ.lov HP 8922G to process information. 
1370 WAIT .2 
1380 
1390 DISP "Waiting for bit error test to complete 1000 bits ... " 
1400 ! Query the number of bits t ested. 
1410 OUTPUT CT est_set ; "MEASURE : BETEST: :rBTESTEDi?" 
1420 ENTER CTest_set;Bits_tested 
1430 
1440 ! Check to see if time allotted has been exceeded. 
1450 IF TIHEDATE- Start_time>Time_out THEN Time_exceededS="YES" 
1460 
1470 I Exit loop i f 1000 bits have been tested or time allotted has been 
1480 ! exceeded. 
1490 UNTIL Bits_tested>=1000 OR Time_e.xceeded$="YES" 
1500 
1510 ! Stop Bit Error Test . 
1520 OUTPUT OTest_set; "TRIGGER : BETEST: MODE 'STOP' " 
1530 
1540 ! ~-----------------------------------------------·---------------

1550 ! Validate Measurement and Query Loopback Loop Delay 
1560 ! ------ - ------------- --------- -------------------------------- ----- ---
1570 ! Check call counts for errors that occurred llhile synchronizing to 
1580 ! midamble of demodulated data. 
1590 OUTPUT CTest_set; "CELL: CALL: COUNT: BSYNC?" 
1600 ENTER OTest_set;Bad_syncs 
1610 
1620 ! Check for system errors that occurred during the bit error t ests. 
1630 OUTPUT CTest_set;"SYSTEM:ERROR?" 
1640 ENTER OTest_set; System._ error$ 
1650 Sys_err_number•VAL(Syste.m_error$) 
1660 ! 
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Bit Error Test 

1670 IF Bad_syncs>O OR Sys_err_number<>O THEN 
1680 PRINT "Measurement Results Invalid." 
1690 PRINT "Number of Bad Syncs: ";Bad_ syncs 
1700 PRINT "System Error: "&:System...error$ 
1710 
1720 ! Query all sys~em errors ~hat may be in t .he queue. 
1730 REPEAT 
1740 OUTPUT t!ITest_set;"SYSTEM:ERROR?" 
1750 ENTER ~Test_set;System_error$ 
1760 Sys _err_number:VAL(System_error$) 
1770 ! 
1780 ! System error number 0 corresponds to NO ERROR. 
1790 IF Sys_err_number<>O THEN 
1800 PRINT "System Error: "&:Sys-cem_error$ 
1810 END IF 
1820 
1830 UNTIL Sys_err_number=O 
1840 
1850 DISP "Bit Error Test Failure. Error during loop delay determina-cion." 
1860 GOTO End_of_test 
1870 
1880 END IF 
1890 
1900 ! Check to see if t:ill!e allotted -gas exceeded. 
1910 IF T:ill!e_exceeded$• "YES" THEN 
1920 DISP "BET Failure. Did not; determine loop delay llithin allotted t:ill!e." 
1930 
1940 GOTO End_of_test 
1950 
1960 ELSE 
1970 
1980 Query the loopback loop delay . This value vill be constant for a 
1990 giveD mobile station design. Once the value has been determined it 
2000 can be us ed until the mobile design changes. 
2010 OUTPUT OTest_set;"BETEST:LOOPBACK: LDELAY?" 
2020 ENTER trest_set;Loop_delay 
2030 
2040 ! Check l oop delay to make sure it 'llas changed from a value of 1 by 
2050 ! t he automa-eic loop delay process. 
2060 IF Loop_delay<=1 THEN 
2070 DISP "Bit Error Test Failure. Invalid toopbac.k Loop Delay . " 
2080 
2090 GOTO End_of_test 
2100 
2110 END IF 
2120 END IF 
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Bit Error Test 

2130 
2140 Set the loopback loop delay t o manual. mode using the delay detennined 
2150 in auto mode. 
2160 OUTPUT ~Test_set;"BE'l'EST:LOOPB.ACK:LDEL.AY:MODE 'MANUAL' " 
2170 

2180 !---------------------------------------------------------------------
2190 ! Begin the Bit Error Test 

2200 !--------------------------------------------------------------
2210 Reset the call counts. The call counts will be used to check for 
2220 sync errors during the bit error test. Sync status is not used in 
2230 this ca.se because bad syncs are comm.oD wheD a call is first 
2240 established. Resetting the call counts and then checking the number 
2250 of bad syncs after the measuremeDt is complete checks for sync errors 
2260 d.uri.Dg 't'he measuremeDt itself. 
2270 A vut is not used after the reset in this case because there is 
2280 eD.ough time for the BP 8922G to process the commcmd before the 
2290 call count query . 
2300 OUTPUT OTest_set;"CELL:CALl:COUJIT:RESEl'" 
2310 
2320 ! Set RF GeDerator output amplitude to a lov level for bit error test . 
2330 OU'l'PUT 0Test_set;"RFGE!JEB.ATOR:AMPLITODE1 - 100 dBm" 
2340 
2350 ! Run the bit error tests. 
2360 OUTPUT OTest. set;"TRlGGER:BETEST:KODE 'RUN"' 
2370 
2380 ! --------------- --------------------------------------------
2390 ! Wait for Bit Error Test to Complete 

2400 l---------------------------------------------------------------------
2410 ! Wait up to 10 seco11ds tor bit error test to complete . 
2420 Time_out=lO 

Timeout variable . 2430 'l'ime_exceeded$="10" 
2440 Start_timeaTIKEDATE Time reference for timeout. 
2450 
2460 ! Wait until measuremeD.ts have completed. 
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Bit Error Test 

2470 REPEAT 
2480 ! Short vait to allov BP 8922G to process information. 
2490 iiAIT . 2 
2500 
2510 DISP "Wai'ting tor bit error test to end ... " 
2520 ! Query the bit error test mode. 
2530 OUTPUT ~Test_set;"TRIGGER:BE'l'EST:KODE?" 
2540 ENTER OTest. set;Bet_status$ 
2550 
2560 ! Check to see it time allot'ted has been exceeded. 
2570 IF TIMEDATE-Sta:rt_time>Time_out THEN Time_exceeded$="YES" 
2580 
2590 ! Exit loop if bi't error test is completed or time allotted ha.s been 
2600 ! exceeded. 
2610 UN1'It Bet_s-eatus$='"'"STOP""" OR Time_exceeded$="YES" 
2620 I 

2630 
1
-------------------------------------------------------------------

2640 ! Validate Measurement and Prin-e Results 

2660 !----------------------------------------------------------------------
2660 
2670 ! Check call counts for errors that occurred vhile synchronizing to 
2680 ! midamble ot demodulated data. 
2690 OUTPUT tTest_set ; "C£LL:C1L.L:COUNT:BSYNC?" 
2700 ENTER ~Test_set;Bad_syncs 
2710 
2720 ! Check for system errors that occurred dllrill.g 'the bi't error tes'ts. 
2730 OUTPUT @!es-e_set; "SYSTEM :ERROR?" 
2740 ENTER GTest_set ;System_error$ 
2750 Sys_err_number=VAL(System_error$) 
2760 
2770 IF Bad_syncs>O OR Sys_e:rr_:C.umber<>O THEN 
2780 PRINT "Measuremen-e Results Invalid." 
2790 PRINT "Number of Bad Syncs ; ";Bad_ syncs 
2800 PRINT "System Error: "~System._error$ 

2810 
2820 ! Query all system errors tha't may be in 'the queue. 
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2830 
2840 
2850 
2860 
2870 

Bit Error Test 

REPEAT 
OUTPUT OTest_set;"SYSTEM:ERROR?" 
ENTER OTes't_set;System_error$ 
Sys_err_number=VAL(Sys'tem_error$) 

2880 I System error number 0 corresponds to NO ERROR. 
2890 IF Sys_err_number<>O THEN 
2900 PRINT "System Error: "tSystem_error$ 
2910 END IF 
2920 
2930 UNTIL Sys_err_number~ 
2940 
2950 END IF 
2960 

2970 ! Check to see if time allotted 1ras exceeded. 
2980 IF Ti.me_exceededS="YES" THEN 
2990 DISP "Bit Error Test Fall=e. Did not complete 'fi thin allotted time . " 
3000 
3010 ! Stop Bit Error Test. 
3020 OUTPUT OTest_set;"TRIGGER:BE'rEST:MODE ' STOP"' 
3030 ELSE 
3040 

3050 !--------------------------------------------------------------------
3060 ! Selee't Bov Test Results Will be Returned 

3070 !--------------------------------------------------------------------
3080 ! Select hov bit errors vill be returned. 
3090 OUTPUT OTast_set ;"MEASURE:BETEST :BESELECTl ' BE COUNT"' 
3100 OUTPUT 0Test_set;"MEASURE:BE'l'F.ST:BESELECT2 ' BE RATIO "' 
3110 
3120 ! Set b it error ratio units for measurement 2 to percent. 
3130 OUTPUT 0Test_se't;"MEASURE:BETEST:BERROR:B.ATI02:UNITS PC!" 
3140 ! 
3150 ! Se't 'frame loss type and selection for both measurements . 
3160 OUTPUT 0Test_set;"MEASURE:BETEST:FLTYPE1 'FE"' 
3170 OUTPUT 0Test_set;"MEASURE:BETEST:FLSELECT1 'RATIO ' " 
3180 OUTPUT OTest_set; "MEASl.JRE:BETEST:FLTYPE2 'CRC'" 
3190 OUTPUT &Test_set;"MEASURE :BE'l'F.ST : FLSELECT2 'COUNT'" 
3200 
3210 ! Set :frame erasure ratio units for mea.su:rement 1 to parts per 
3220 ! million . 
3230 OUTPUT CITest_set;"MEASURE:BETEST:FERASURE:RATIOl :UNI'TS PPM" 
3240 
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, .; 
' 3250 

3260 
3270 
3280 
3290 
3300 
3310 
3320 
3330 
3340 
3350 
3360 
3370 
3380 
3390 
3400 
3410 
3420 
3430 
3440 
3450 
3460 
3470 
3480 
3490 
3500 
3510 
3520 
3530 
3540 
3550 
3560 
3570 
3580 
3590 
3600 

Bit EtTor Test 

!--------------------------------------------------------------------
! Query and Prin't the Measure.men-c Ftesul ts 
!----------------------------------------------------------7---------
! Number of bits tested for measur·ement 1. 
OUTPUT CTen. se't;"MEASURE:BETEST:BTESTED1?" 
ENTER QTest. set;Bits. tested_l 
PRINT "Measurement 1: Bits tested= " ;Bi-cs. tested_1 

! Bit Error Count for measurement 1. 
OUTPUT OTest_set; "ME.A.SURE :BETEST:BERROR: COUNT1?" 
ENTER QTest.set;Bet.count_l 
PRill'! " Bi't Error Coun't = ";Be't_count_1 

! Frame Erasure ratio for measurement 1 . 
OUTPUT CITes-e_set;"MEASURE:BETEST:F'ERA.SURE:RATIOi?" 
ENTER CTest_set;Frame_erasure_l 
PRill'! 11 Frame Erasure R.a'tio (ppm) = 11 ;Frame_erasure_1 
PRINT 

! Numb~r of bits tested for measurement 2. 
OUTPUT CTest_set;"HEASURE:BETEST:BTESTED2?" 
ENTER 0Tes't_set;Bits_tes'ted.2 
PRIHT "Measurement 2; Bits tested= ";Bits_tested.2 

! Bit Error Ratio for measuraent 2. 
OUTPUT CTest_set;"HEASURE:BETEST:BERR.OR:R.ATI02?" 
ENTER 0Test_set;Bet_ratio_2 
PRIHT II Bit Error Ratio (X) = ";Bet.ratio_2 

I CRC Count measurement 2. 
OUTPUT OTest.set; "MEASURE:BETEST:CRC:COUNT2?" 
ENTER CTest.set;Crc.count_2 
PRIN1' " CRC Count = ";Crc_count_2 

DISP "Bit Error Test Complete." 
END IF 

3610 End. of_test: 
3620 END 
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DSP Analyzer Measurement Duling a Call 

DSP Analyzer Measurement During a Call Example 

10 
20 Ex~ple 06 
30 
40 Measurement Setup with Call In Process . 
50 Performs a phase error (RMS and Peak) and a frequency error 
60 measurement on a mobile station after a call has been placed . 
70 
80 
90 '************"'************************"'******************************** 
100 l System Configuration: 
110 - Connect mobile station to the RF IN/OUT port . 
120 -Mobile Station should be camped (see example 01). 
130 -A call should be in progress (see example 02 or 03). 
140 
150 !********************************************************************** 
160 1 Declarations: 
170 
180 ASSIGN QTest_set TO 714 
190 
200 DIM System_error$[80] 
210 
220 
230 

Traffic.arfcn=62 

Assign an I/0 path to the HP 8922G 
at HP-IB address 714 . 
System error message string variable . 

Traffic channel ARFCN. 

240 
250 

!********************************************************************** 

260 ·------ ----------------------------------------- --------------------
270 ! Measurement Setup 

280 !----------------------------------------------------------------------
290 l Set the measurement to be made. Digital demodulation is automatically 
300 ! disarmed vhen a measurement screen is displayed. 
310 OUTPUT ~Test_set; "DISPLAY; SCREEN DSP" 
320 
330 ! Make sure the RF Analyzer is not hopping. 
340 OUTPUT tQTest.set; "HOPCONTROL: RFANAL 1ZER: TRIGGER: !STATE , DISARM"' 
350 OUTPUT QTest_set; "BOPCONTROL :RFANALYZER: MODE 'NON-BOP"' 
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DSP Analyzer Measurement Owing a call 

360 
370 Set the RF Analyzer frequency to the traffic channel ARFCN. 
380 OUTPUT O!es,;_set;"RFANALYZER:FREQUENCY ";890+Traffic_erfcn• . 2;" Mllz" 
390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 
560 
570 
580 
590 
600 
610 
620 
630 
640 
660 
660 
670 

·--------------------------------------------------------------
! Ann the Measurement and Wait for the Measurement to Complete. 

!----------------------------------------------------------------------
! Ann the measurement. Wait a maximum of 1 second to alloll' the 
! HP 8922G to begin the measurement . 
OUTPUT OTest_set; "TRIGGER:ASTATE 'ARM"' 
WAIT 1 

! Wait up 1:0 20 seconds !or ,;he measuremeut to complete . 
Time_out.:.20 
Time_ exceededS="NO" 
Start. timeaTIMEDATE 
I 

Timeout variable. 
Time reference for timeout. 

! Wait for the trigger a.r:m sta'te to reach disarmed. 
REPEAT 

! Short vait to allov HP 8922G to process information . 
WAIT .2 
DISP "Waiting for measurement to complete ... " 
! Query the trigger arm state. 
OUTPUT CTest_set; ''TRIGGER:ASTATE?" 
ENTER CTest_set ; Arm_state$ 

! Check to see if time al.loted for measurement has been 
! exceeded. 
IF TIMEDA.TE-Start_ti.me>Time_out !'HEN Time_exceeded$="YES". 
! Exit loop if measuremeat is comple1:e or time allotted has been 
! exceeded. 

U1fl'I1. Arm_state$=" ""DISARM""" DR Time_ exceeded$="YES" 
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DSP Analyzer M eaSII"ement During a CaD 

680 

690 · ------------ ----- ----- - - -------------------------------- -------------
700 ! Validate Measurement end Print ~esults 

710 ·----------------------- -------------------------- ----- - ------ ---------
720 ! Check sync sta'tus :for error during the DSP Analyzer measurement. 
730 OUTPUT OTest.set; hME.ASURE:DSPANALYZER:SSTATUS?" 
740 ENTER GTest_set;Sync_status$ 
750 For DSP Analyzer, Outpu't RF Spec'trum, end Pulse On/Off measurements, 
760 the string returned for sync status is in mixed upper and lower case. 
770 To avoid confusion, and ensure :tu'ture sof't~:are compa'tibiliey , set the 
780 string to all upper case before making string comparisons using the 
790 sync status for these measuremen'ts. 
800 Sync.status$=UPC$(Sync_status$) 
810 
820 ! Check for sys'tem errors . 
830 OUTPUT GTest. set;"SYSTEM:ERROR?" 
840 ENTER GTes't_set ;System_error$ 
850 Sys.err . n1llllber=VAL (System._ error$) 
860 
870 IF Sync_status$<>"""NO ERROR""" OR Sys_err_number<>O THEN 
880 PRINT "Measurement Resul:ts ID.val.id." 
890 PRIHT "Sync S'tatus is: "t Sync_su.'tus$ 
900 PRIHT "System Error: "t System_error$ 
910 
920 ! Query all system error s t hat may be in the queue . 
930 REPEAT 
940 OUTPUT OTest_set ;"SYSTEM:ERROR?" 
950 ENTER OTest_set;System_error$ 
960 Sys_err_number=VAL(SyS'tem_error$) 
970 
980 IF Sys_err_number<>O THEN 
990 PRINT "Sys'tem Error: "tSystem. error$ 
1000 END IF 
1010 
1020 UNTIL Sys_err_number=O 
1030 
1040 END IF 

7-144 HP-IB Program Examples rev.01JUN93 

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



DSP Analyzer Meas&rement Dc.ring a CaU 

1050 
1060 Check 'to see if 'time aJ.1o't'ted vas exceeded. 
1070 IF Time_exceeded$="YES" THEN 
1080 DISP "Measurement Failure. Did no't comple-ce v i thin allot-ced -ci.me. " 
1090 
1100 ! Disarm the measurement . 
1110 OUTPUT CTest_set; "TRIGGER:ASTATE 'DISARM'" 
1120 ELSE 
1130 ! Query and print the measurement results. 
1140 OUTPUT &Tes't_set; "MEASUR.E:DSPANALYZER:PHASE:ERR.OR:RMS?" 
1150 ENTER ~Test_set;Phase_err_rms 
1160 PRINT "B.MS Phase Error = ";Phase_err_rm.s 
1170 
1180 OUTPUT OTest_set; "MEASURE : DSPAllALYZER:PRASE :ERR.OR:PEAK?" 
1190 ENTER OTest_set;Phase_err_peak 
1200 PRINT "Peak Phase Error = ";Phase_err_peak 
1210 
1220 OUTPUT OTes't_set ; "MEA.SUR.E:DSPiNALYZER:PHASE:ERROR: FREQUENCY? " 
1230 EliTER @Test_set;Freq. error 
1240 PRINT "Frequency Error = ";Freq.error 
1250 
1260 DISP 11 M.easu:rement complete." 
1270 
1280 END IF 
1290 END 
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Pulse On/Off Measurement without Call Processing 

Pulse On/Off Measurement without Call Processing Example 

10 
20 Example 07 
30 
4<> Measurement Setup vith No Call Placed. 
50 Performs a pulse on/off measurement on a device under test 
60 that does not ~ave call processing capabilities . 
70 
80 *******************"*******************************************•****** 
90 System Configuration: 
100 - Connect Device Under Test to the RF IN/OUT port. 
110 - Device Under Test should be set up to transmit as follovs: 
120 - RF output frequency: 902.4 MHz 
130 - RF output amplitude: 31 dBm 
140 - Midamble: TSCS 
150 I - A trigger signal should be provided that is synchronous with the 
160 transmitted signal. 
170 - The trigger signal ' s location, with respect to bit 0 of the burst 
180 to be measured, 'IIIUSt be kno~m wj:thin +1. 1 /-2 .0 bits . 
190 - Trigger signal should be co.nnected to Front Panel MEASURE: TRIGGER 
200 IR connector. 
210 

220 !****"'********************************************"'******************** 
230 ! Declarations: 
240 
2SO ASSIGN OTest_set TO 714 
260 
270 DIM System_error$[80] 
280 
290 ! Device Dependent Parameters: 
300 Rt_an_amplc31 
310 Rf_an_freq=902.4 
320 Trigger_delay=O 
330 
340 
350 Tsc$e"TSC5" 
360 Off_pos_rise=-28 
370 
380 
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Assign an I /0 path to the RP 8922G 
at BP-IB address 714 . 
System error me.ssa.ge strimg variable . 

RF Analyzer amplitude (in dBm). 
RF Analyzer frequency (in MHz) • 
Location of trigger signal, relative 
to the center of bit 0 of the burst 
to be measured (in bit periods) . 
Training sequence code. 
Measurement position for the rising 
edge ot the burst, relative to bit 0 
(in microseconds) . 
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390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 
560 
570 
580 
590 
600 
610 
620 
630 
640 
650 
660 
670 
680 
690 
700 
710 
720 
730 
740 

Pulse On/Off Measurement without Can Processing 

Off_pos_fall=28 Measurement position for the fall ing 
edge of the burst, relative to the 
last bit of the burst (in 
microseconds) . 

! ---------------------~------------------------------------------------
! Measurement Setup 

!----------------------------------------------------------------------
! Instrument Preset. 
OUTPUT 4!Test_set; "•RST" 

! Set the RF Analyzer amplitude (in dBm). 
OUTPUT CTest_set; "RFANALYZER:AMPLITUDE1 " ;Rf_an_al!!Pl 

! Set the RF Analyzer frequency (in MHz) • 
OUTPUT 0!est_set; "RFANALYZER:FREQUENCY ";Rf_an_freq;" MBz" 

! Set the measurement sync information: 
! Burst selected: 
OUTPUT CTest _set ; "MSYNC: SYNC: BSELECT '0 111 

! Burst type: 
OUTPUT OTest_set; "MSYNC:BURST :TYPEO '"tTsc$t" " ' 

! Set the tri gger source . 
OU1'PUT @Test_set;''TRIGGER:SOUR 'EXT MEAS ' " 
! OUTPUT 0Test_set ; "TRIG: SOUR 'EX! DEMOD' " 

! Set the trigger delay. 
OUTPUT OTes t_set;"TRIGGER:DEL.AY ";Trigger_delay; " T" 

! Set the measuremen't to be made . 
OUTPUT El!est_set; "DISPLAY : SCREEN PUI.SE" 

Set the measurement position for the r ising and f alling edges of 
the burst. 
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Pulse On/Off Measurement without Call Processing 

750 OUTPUT CITest_set; "PULSE: OPOSITION: RISE "; ot:f_pos_rise;" US" 
760 OUTPUT QTest_set; 1'PULSE:OPOSITION:FALL ";Off_pos_fall;" US" 
770 
780 Initiate a spectrum analyzer calibration. 
790 HP 8922G vill not process any nev commands until the calibration 
800 is complete. 
810 OU'l'PUT ll!Test_set; "PULSE:SACALIBRATE" 
820 

830 !-----------------------------------------------------------------------
840 ! Arm the Measurement and Wait for the Measurement to Complete 
850 ! -------------·----------------------------------------------------------
860 ! Arm the measurement. Wait a maximum of 1 second for the HP 8922 to 
870 ! begin the measurement. 
880 OUTPUT @Test.set;"TRIG:ASTATE 'ARM'" 
890 WAIT 1 
900 
910 ! Wait up to 20 seconds for the measurement to complete . 
920 Time.out=20 
930 Time_exceeded$="N0" 
940 St~_time•TIMEDATE 

950 

Timeout variable. 
Time reference for timeout. 

960 ! Wait for the trigger arm state to reac.h d isarmed. 
970 REPEAT 
980 ! Short vait to allov HP 8922G to process information. 
990 WAIT .2 
1000 DISP "Waiting for measurement to complete •• • " 
1010 ! Quexy the trigger arm sta'te . 
1020 OUTPUT QTest_set; "TRIGGER:ASTATE?" 
1030 ENTER flTest. set ;Arm.state$ 
1040 
1050 ! Check to see if time alloted for measurement has been 
1060 ! exceeded. 
1070 I F TIMEDATE· Start_ time>Time_out TBEN Time_exceeded$="YES" 
1080 Exit loop if arm sta't:e is 'DISARM' or time allotted has been 
1090 ! exceeded. 
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1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
1410 
1420 
1430 
1440 

Pulse On/Off Measurement without CaD Processing 

UNTIL A:rm..state$='""'DISARM""" OR Time.exceecieci$="YES" 

! ---------------------------------------------------------------
! Validate the Measurement and Print Results 

·---------------------------------------------- ------------------
! Check sync status for errors during the DSP Analyzer measurement. 
OUTPUT ti!Test_set; "MEASURE:PULSE:SSTATIJS?" 
ENTER OTest_set;Sync. status$ 

For DSP Analyzer , Output RF Spectrum, and Pulse On/Off measurements, 
the string returned for sync status is in mixed upper and lover case. 
To avoici confusion, and ensure future software compatibility, set the 
string to all upper case before malting string comparisons using the 
sync status for these measurements . 

Sync_status$=UPC$ (Sync_status$) 

! Check for system errors. 
OUTPUT OTest_set;"SYSTEM:ERROR?" 
ENTER OTest_set;System. error$ 
Sys_err_number=VAL(System_error$) 

IF Sync_status$<>"""NO ERROR" "" OR Sys_err.uumber<>O THEN 
PRINT "Measurement Results InvaJ.id." 
PRINT "Sync Status is: "tsync_status$ 
PRINT "System Error: "&System..error$ 

I Query all system errors that may be in the queue. 
REPEAT 

OUTPUT liiTest.set ; "SYSTEM:ERROR?" 
ENTER &Test_set ;System_error$ 
Sys_err_number=VAL(System_error$) 

! System error number 0 corresponds to NO ERROR. 
I F Sys_err_number<>O THEN 

PRINT "System Error : "tSystem_error$ 
END IF 
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Pulse On/Off Measurement without Call Processing 

1450 
1460 UNTIL Sys_err_number=O 
1470 
1480 END IF 
1490 
1500 ! Check to see if time allotted \las exceeded. 
1510 IF T:ilne_exceeded$="YES" THEN 
1520 DISP "Measurement Failure. Did not complete vi thin allotted time." 
1530 
1540 ! Disa.r.m the measurement. 
1550 OUTPUT ~Test_set; "TRIGGER:ASTATE 'DISARM"' 
1560 
1570 ELSE 
1580 ! Query and prim; 'the measurement results. 
1590 PRINT "Pulse On/Off:" 
1600 
1610 OUTPUT ~Test_se't; "ME.ASURE!PULSE!OOR.ATIO :RISE?" 
1620 ENTER CTest_set;Ooratio_:rise 
1630 
1640 PRINT " Rise Position = 11 ;O:ft_pos_rise;" USee" 
1660 Check for "No Measurement Results" indication. 
1660 ! Number returned of approxim.atley 1. 7E-t308 indicates there are no 
1670 ! results available for the query . 
1680 IF Ooratio_rise>1.E+300 THEN 
1690 PRINT 11 On/Off Ratio = ---- dB" 
1700 ELSE 
1710 PRINT " On/Off Ratio= ";Ooratio_rise;" dB" 
1720 END IF 
1730 PRINT 
1740 
1750 OUTPUT O!est_set; "MEASUR.E:PULSE :OOR.ATIO :FALL?" 
1760 ENTER 0Test_set; Ooratio_fall 
1770 
1780 PRINT " Fall Position = ";Off_pos_fall;" USee" 
1790 Check for "No Measurement Results" indication. 
1800 ! Number returned of approximatley 1. 7E-t308 indicates there are no 
1810 ! results available for the query. 
1820 IF Ooratio_tall>1.E+300 THEN 
1830 PRINT " On/Off Ratio ""' ---- dB" 
1840 ELS.E 
1850 
1860 

PRiliT II 

END IF 
1870 PRINT 
1880 

On/Off Ratio = "; Ooratio_fall;" dB" 

1890 DISP "Measurement Complete . " 
1900 
1910 END IF 
1920 END 
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High Speed DSP Analyzer Measurement 

High Speed DSP Analyzer Measurement Example 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 

Example 08 

Fast Characterization of Phase Noise with No Call Placed. 
Performs a S'tatistical analysis oi many phase error measurements 
on a device under test that dou not have call processing 
capabilities. 

Phase and txequency error measurements of a device under test 
'llill result in varying answers. This is primarily due to the 
windowing effect of the time during which the measurement is 
made. Larger low frequency phase noise llill tend to make these 
measuremenu more variable. By perfoming a sta'ti s'tical analysi s 
of many measurements, the user can be more certain :if a change 
in measurement results is due to a change in. radio perfoD!lance 
or due to the random nature of these measurements. 

!**"'***********"'*********"'******"'*******"'*"'**"'***************"'********* 
System Configuration: 
- Connec't Device Under Test to the RF IN/OUT port 
- Device Under Test should be set up to transmit as follows: 

- RF output 'frequency: 902.4 MHz 
- RF output amplitude: 31 dBm 
- Hidamble: TSCO 

- A trigger signa1 should be provided that is synchronous vith the 
transmitted signal. 

- Ihe trigger signal's location, 'IIi t .h respect to bit 0 of the burst 
to be measured, must be known within +50 /-20 bits. 

- Trigger signal should b e connected to Front Panel MEASURE: TRIGGER 
IN connector. 

'********************************************************************** 
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High Speed OSP Analyzer Measurement 

330 Declarations: 
340 INTEGER N,Meas_number,Error_flag,Error_count 
350 DIM AS [30] 
360 ASSIGN ~Test.set TO 714 Assign an I/0 path to the HP 8922 at 
370 HP-IB address 714. 
380 ON TIMEOUT 7,30 CALL Hpib.abort 
390 
400 
410 
4.20 
430 
440 Device Dependent Parameters: 
450 Rf_an_amp1=31 
460 Rf_~_freq=902.4 

470 Trigger_delay;O 
480 
490 
500 Tsc$="TSCO" 
510 Meas_number=20 
520 
530 
540 
550 

Call an error reporting subroul:ine 
if HP-IB is not working or if 
triggers are not present. 
The interface select code is 7 and 
a 30 second timeout is used. 

RF Analynr amplitude (in dBm) . 
RF Analyzer frequency (in MHz) . 
Location of trigger signal, relative 
to the center of bit 0 to be 
measured (in bit periods). 
Training sequence code. 
Number of measurements to take. 
The standard deviation of the mean 
decreases as the square root of 
the number of measurements. 

560 l----------------------------------------------------------------------
570 ! Measurement Setup 
580 l--------------------------------------- ---------------------------
590 CLEAR SCREEN 
600 
610 
620 Instrument Preset. 
630 OUTPUT CTest_set;"*RST" 
640 
650 l Set the RF Analyzer amplitude (in dBIII). 
660 OUTPUT ClTest_set;"RFANALYZER:AMPLITIJDE1 ";Rf_an_ampl 
670 
680 ! Set the RF Analyzer frequency (in MHz). 
690 OUTPUT CITest. set; "RFANALYZER:FREQUENCY ";Rf_an_freq;" MHz" 
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High Speed DSP Analyzer Measurement 

Set the midamble. 
OUTPUT €!Test_set; "MSYNC:BURST:TYPEO "'.tTsc$k" 1 " 

f Set the trigger source. 
OUTPUT ~Test_set; "TRIGGE'R.:SOURCE 'EXT MEAS'" 

! Set the trigger delay. 
OUTPUT QTest_set;"TR.IGGER:DELAY " ;Trigger_delay;" T" 

! Se"t "the measuremen"t "to be made . 
OUTPUT €!Test_set; "DISPLAY :SCREEN :DSP:VIEW ' PBASEMAIN'" 
OUTPUT C!Test_set; "DISPLA.Y:SCREEN DSP" 

Th.is is an optional line that vill save 50 milliseconds per 
measuremen"t . It saves "the time that vould be used to update the 
DSP phase screen. 

OUTPUT QTest_set; "DISPLAY RFG" 

!----,------------------------------------------------------------------
! Initialize s "tatistics variables 

!----------------------------------------------------------------------
Spk-=0 
Spk2=0 
Srms"'O 
Srms2• 0 
Sfreq=O 
Streq2--0 
Error_count=O 
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High Speed DSP Analyzer Measurement 

990 
1000 !----------------------------------------------------------------
1010 ! Make Meas_number measurements of phase and frequency error. 
1020 1

---------------------------------------------- ------------------------

1030 DISP "Making''; Mea.s.number ; "measurements ... " 
1040 FOR N=t TO Meas_number 
1050 
1060 Measure peak phase, RMS phase, and frequency. 
1070 Allow this set of measurements to complete even with occasional 
1080 detection errors. Consider a detection error to be likely if 
1090 peak phase is greater than 55 degrees or the sync statu.s reports 
1100 an error . 
1110 REPEAT 
1120 
1130 
1140 
1150 
1160 
1170 

OUTPUT CTest. set;"TRIG:AST 'ARM"' 
OUTPUT OTest_set;"MEAS:DSP:PHASE:PEAK?" 
ENTER ~Test.set;Peak 
OUTPUT @Test_set ;"MEAS :DSP:SSTATUS?" 
ENTER OTest_set;A$ 
A$=UPC$(A$) 

1180 Error_flag--0 
1190 
1200 ! Cheek for detection error. 
1210 IF Peak>SS OR !$<>'"'"NO ERROR""" THEN 

Arm measurement. 
Query peak phase. 

Query error status. 

Convert to upper ease . 

1220 Error_flag=l ( 
1230 E-~or_eount=Error_count+1 

1240 IF Error_count>=Meas_number THEN 
1250 DISP 
1260 PRINT "Measurement aborted due to" ;Error.count; "detection errors . .. 
1270 STOP 
1280 EJi'D IF 
1290 END IF 
1300 UNTIL Error_tlag=O 
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High Speed DSP Analyzer Measurement 

1310 
1320 
1330 
1340 
1350 

OUTPtrr &Test_set;"KEAS:DSP:PRASE:RMS?" 
ENTER ~Test_set;Rms 
OUTPUT CTest_set ; "KEAS:DSP:PHASE:FREQ?" 
ENTER &Test_set;Freq 

1360 ! Update statistics variables 
1370 Srms•Srms+Rms 
1380 Srms2=Srms2+Rms*Rms 
1390 Spk=Spk+Peak 
1400 Spk2cSpk2+Peak*Peak 
1410 Sfreq=Sfreq+Freq 
1420 Sfreq2•Sfreq2+Freq•Freq 
1430 NEXT N 
1440 

Query RMS phase. 

Query frequency error. 

1450 ! ------------------------------------------------------------------
1460 ! Calculate and output results. 
1470 ·------------ ----- -------------------- -------- -----------------
1480 DISP 
1490 
1500 ! Calculate average phase and frequency errors. 
1510 Srms=Srms/Meas_number 
1520 Spk:SpltiMeas_number 
1530 Sfreq=SfreqiHeas_number 
1540 
1550 ! Calculate standard deviations. 
1560 Srmsdev=SQRT((Srms2-Meas_number*Srms*Srms)/(Heas_number-1)) 
1570 Spltdev:SQRT( (Spk2-Keas_number•Spk*Spk) I (Mea.s_number-1)) 
1580 Sfreqdev=SQRT ( (Sfreq2- Meas_number*Sfreq•S:freq) I (Meas_number-1)) 
1590 Sqrt_n=SQRT(Meas_number) 
1600 Srmsmeandev=Srmsdev/Sqrt_n 
1610 Spkmeandev=Spkdev/Sq~_n 

1620 Sfreqmeandev=Sfreqdev/Sqrt_n 
1630 
1640 ! Output results. 
1650 PRINT " RHS phase peak phase frequency" 
1660 A$="18A,7D . 3D,15D.3D, 11D. 2D" 
1670 PRINT USING AS; "mean " , Srms, Spk, Sfreq 
1680 PRINT USING A$; "s'tandard deviati on" ,Srmsdev ,Spkdev ,Sfreqdev 
1690 PRINT USING A$;" stan dev of mean " • Srmsmeandev, Spkmeandev, Sfreqmeandev 
1700 END 
1710 SUB Hpib_abort 
1720 DISP 
1730 PRINT "Measuremen't abo~ed due to HP- IB tim.eou't . " 
1740 PRINT "This llill occur if HP- IB is not 11orking or if triggers are" 
1750 PRINT "not presen't . " 
1760 STOP 
1770 SUBEND 
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( '· Transient SettJing Times 
The following transient settling (waj t times) should be considered when executing HP-IB 
programs from an external controller or using the built-in !BASIC controller to execute 
programs. 

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

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

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

01JTP11T 714 o "c:EIJ. ;CAIJ. ; EJ»W 

BEI'&I.I 

OlJTPilT 714;"CELL:CAIJ. :STJ.TIJS :STlTE!" ! Q11U)' the c.aJ.J. Sh.tns 
EI!E1 714; Query$ 

OITD.. Que%J$:'" .. " II..lCTIV'!"' "'' 
IF c Qu&xy$=" liN II.&.C'T'Il"r''···) 

IEPS&T 
VJ.n Del.u.." 
OUTPUT 714 ; "CELL:CJ.LL:STJ.T:II?" 
EJTEil 714; QuuyS 

11JTIL ~ery$a""''BCCI'''''' 

EID IT 

I Query the II Cal.l, Statu 

b. Originating a Call. Must wait for CELL CONTROL Call Status to be 'CONNECTED': 

0'01"PtJT 714; ,.CELL :c.u.I.: OllC .. 
! &asvu c:lll. vile U.e aob:ll.• ~ 
ISPUT 

OlJTPilT 7S4;"CELL:CAIJ.:STJ.TIIS :STJ.TE!" ! Query the c.aJ.J. Shtu.s 
EI!E1 714; Query$ 

UITll. Qu~''''COIIECT!D''''" 

c. Setting the HP 8922G to an Activated state. Must wait for the CELL CONTROL 
Signaling (R.R.) Call Status to be 'BCCir'. 

01JTP11T 714; ''DISP <:COl " 
OIJTPQT 714;"CCOI:S'Ul' ' .lCTIVA'IEil'" 
DISP "VaitiJ>& for BP 89220 to proYida BCCB. 
IU!P&I.I 

VJ.IT DelU... t 
Otm'OT 714;~C!I.L:CW.:STJ.T :IIAt" ! Query tile lA Call S"tas 
!It'D 714; Query$ 

11ITIL Q1lery$d''''''BCCI'''.'' 

d. Setting the HP 8922G back to a Settable state. Must wait for the field to change its 
state. 

rev.01JUN93 

OIJTPlJT 714 ;"CCOI: ST.&T •SETTJ.BUi'" 
llEI'&I.I 

VliT Del.u_t 
OUTPOT 714;"CCOI:SUT?" 
EJl'D. 714; Query$ 

l1J"'.a Q'O.e.zy$:t''' ''S.E1'T.AII..£f' '' •• 
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e .. Doing a PRESET {*RST). Must make sure the call is ended (See (a)). 

f. RUDn.ing a Bjt Error Test measurement. Must wait for STOP after a RUN is.executed 
to query any measurement results. 

OutPtJr 714; "DISP BET" 
OutPtJr 714;"TUG:B£T:IIDDit •llll'•" 
l!.EPE.I.T 

OUTPUT 714 i 1'TRIG :BET :MOD£?" 

EJ'I'D 714; Qu~ 
tJJTn. Query$:*"11STQP""u 

! Query ~. Bit Error Test Trigger JIIOde 

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

2. The following operations may affect how much wait time is needed between HP-IB or 
!BASIC commands. 

a. !BASIC operation - especially tight query loops 

b. Continous measurements 

i. DSP Analyzer - Phase, Amplitude and Data. Bits measurements 

ii. Output R.F Spectrum measurements 

iii. Pulse On/Off Ratio measurements 

iv. Spectrum Analyzer measurements 

v. Oscilloscope measurements 

vi. CW measurements 

vii. AF Analyzer measurements 

c. Signaling operations: 

i. SACCH measurements 

ii. Intercell Handovers 

ill. Intracell Handovers 

iv. Trace views are active 

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

a. Executing Loopback functions - loopback on a.nd off: 1 second 

OUI'PilT 714,"CEI.l. :AIJ1l:LOOP :OFF" ! loopbac::lt of:f 
IUIT 1 

OtiTPO'T 711,"CEI.l.:I.ITD:Z..OOP:Fb" ! o:o rith frame erasure 
ll.liT 1 

OUI'PilT 714, "CELL:I.ITD:LOOP : I OF£'' ! o:o vithout traae erasure 
urr 1 

b. Changing Audio Speech Configurations to 'NONE' or 'UNCOND' or 'COND' or 
'ECHO': 0.5 second 

OutPUT 714,"CELL:&tTD:SPE:CDif 'COlD ' 
llilT O.S 
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........... 
c. Changing Audio Speech Configurations to 'PRBS': 2 seconds 

OUTPtJr 714, "CELI.:1lli) :$P£:COIF >Pla$ > 
IUT 2 

d. Setting the MS TX power Level: 1 second 

OU'IPOT 714, ••CEIJ. : !IS: n.BV 7" 
JliiT 1 

e. Arming DSP Analyzer, Output RF Spectrum or Pulse On/ Off measurements in Single 
mode from IBASIC - after sending the Arm comma.nd wait approximately 1 second. 

Olm'IFT 714, "IilG:iSr:u:e • AI!!'" 
v.nr 1 

f. Executing a Reference Oscillator calibration: 10 second 

Otn'JIUT 714, "COJf:!OSC:C41." 
un 10 

g. IMEl Request: 10 second 

OOTPUr 714 ,''I!SIJ :!S: DIEI : llEQ" 
- v•n to 

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

i. Read TMSI string OUTPUT 714, "MSIN:PAG:TMSI?" 

ii. Send TMSI Reallocation command OUTPUT 714, "MSIN:PAG:TMSI :REAl" 

iii. Wait until OUTPUT 714, "MSDl :PAG:TMSI?" returns a new string 

1) 10 seconds ma.ximum 

We expect users, operating remotely, to make measurements in single mode, maillly for 
speed reasons. However, if you operate iD continuous (CONT) measurement mode a.nd you 
change a. parameter that affects the measurement result, then (at a ma.ximnm) the thil'd 
measurement result queried will be an outcome of the new setup a.nd not the previous 
setup. 
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8 
EMMI (Electrical Man Machine Interface) 

The EMMI interface is a half-duplex communication link between the HP 8922G and a mobile 
station. GSM 11.10 Aspect ill describes pin assignments, logic levels, and timing requirements 
of EMMI connectors. 

This chapter provides descriptions of the EMMI and HP-IB programming examples for using 
the EMMI. 

You can use the EMMI program codes to do these things: 

• Simulate keystrokes on the handset's keypad. 

• Set operating states of the mobile station that aren't controlled by the handset's ~eypad. 

• Report the. mobile station's operating state. 

Refer to GSM 11.10 Aspect lll for message structure. 

Variables used in the descriptions and examples are as follows: 

DIM Data$ (255] , Err$ [255] 

REAL Xonti.me, Resptime 

INTEGER Baud, Sta~ 

EMMI (Electrical Man Machine Interface) 8·1 
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Using the Status Subsystem (HP-IB) with EMMI 
The Status subsystem can be used to find out whether EMMI messages were sent or received 
successfully. (For more information about the Status subsystem, refer to ch.apter 7, HP-IB.) 

STATus:EMMI:EVENT? 

STATus :EMMI :EVENT? queries a status buffer. The status buffer will return one of five numbers 
indicating the status of the last EMMI message sent by the HP 8922G. 

(0) EMMI Idle There was no data sent since the last status check, and 
there were no events to report. 

(1) Message Acknowledged A message was received and acknowledged by the 
mobile station. Important: This does not mean 
the mobile wa! able to understand or perform the 
operation. 

(2) Message Not Acknowledged 

(4) Mobile XOF 

(8) Timeout 

The HP 8922G attempted to send a message, but the 
mobile station did not receive it. 

The timer that waits for the mobile station to send 
XON e>..-pired (see EMMI:TIMEout:MS:XON) 

The timer that waits for the mobile station 
to send an ACK or NACK expired (see 
EMMI:TIMEout:MS:RESPonse ). 

EMMI Status Event Programming Example 

OUTPUT 714; "nat: :emmi :event:?" Check status of last data write. 

ENTER 714;Sta't 
PRINT Sta't 
+1 Last message sent was received and 

aclmowledged by the mobile station. 

8·2 EMMI (Electrical Man Machine Interface) 
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Using the EMMI Subsystem {HP-IB) 
The EMMI subsystem is used to read and write messages to the mobile station or to read 
the status of the mobile station. (For more information about the EMMI subsystem, refer to 
chapter 7, HP-IB.) 

RESet 

RESet will erase all messages that are in the HP 8922G's EMMI message buffer. When a reset 
is sent, the HP 8922G will also send an XON (rea.d,y to receive) fra.me to the mobile station. 

EMMI Reset Programming Example 

OUTPUT 714 ; "emmi:reset" Clear HP 8922G EMMI message l:nJffer 
and send XON to the mobile 

EMMI:BRATe: 

EMMI : BRATe; sets the baud rate of the HP 8922G EMMI port. The baud rate of the HP 
8922G must be set to the same baud rate as the mobile station. 

These are the allowable baud rates: 

• 600 bits per second 
• 1200 bits per second 
• 2400 bits per second 
• 4800 bits per second 
• 9600 bits per second (default value) 
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EMMI:BRATe?: 

EMMI: BRATe? queries the baud rate of the HP 8922G EMMI port. 

EMMI Baud Rate Programming Example 

OUTPUT 714;"emmi :brat?" 

ENTER 714;Baud 
PRINT Baud 

Query the HP 8922G for its current 
EMMI baud rate 

"9600" Current EMMI baud rate 
OUTPUT 714;"emmi:br a,; '4800'" Set the HP 8922G's EMMI baud rate 

to match the mobile's EMMI baud rate 
OUTPUT 714; "emmi :br at?" Query the HP 8922G for its current 

EMMI baud rate 
ENTER 714:Ba.ud 
PRINT Baud 
"4800" Current EMMI baud rate 

EMMI:DATA <data entry> 

EMMI :DATA. sends a message to the mobile station. The data entTy following the DATA 
keyword must be entered in the form shown in :figure 8-l. 

l. Determine the hexadecimal pa.irs in the messq.ge (a message identifier , possibly followed by 
additional hexadecimal pairs). 

Example: 3a 33 34 35 14 
2. Count t he number of hexadecimal characters in the message (this must be an even 

number). 

Example: 10 
3. Determine the number of digits in the hex character count. 

Example: 2 
4. Prefix the message with#. 

Prefix Message (10 Characters) 

1 t 
#2103a3334351411 

u OUTPUT 714; "emm.i : data 

Figure 8-1. EMMI Data Entry 
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EMMI Data Programming Example 

Note 

OUTPUT 714 ; "QIIIID.i: d ata #2103a33343614" Initiate a rrwbile Qriginated call using 
the statwn keys 3-/5: 
Sa = Perform keystrokes 
33 =KeyS 
3-/ =Key 4 
95 =Key 5 
14 =Send (function) 

OUTPUT 714; "stat: emm.i: event?" Check status of last data write 

ENTER 714;Stat 
PRINT Stat 
+1 Last message sent was received and 

aclmowledged by the mobile 

EMMI data format errors (no message sent) will result in system: error. 

OUTPUT 714;"emmi:data 112abc" Num-data-chars does not match data 

OUTPUT 714;"emmi.: data: #12xy" Non hu characters 

OUTPUT 714;"emmi:data #12lg" Non hu character 

OUTPUT 714 ; "emmi :data 11512345" Odd number of characters in themes­
sage portion of the data 

OUTPUT 714;stat :emmi:event?" Check status of last data write 

ENTER 714;Stat 
PRIH1' Stat 

+0 EMMI idle, no data sent since last 
status check 
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EMMI:DATA? 

EMMI: DATA? reads a. response message sent by the mobile station. 

Response messages are stored in a. message buffer in the HP 8922G. 

You can do the following: 

• Read all the messages in the message buffer by sending DATA? commands until # 10 (no 
data) is returned. (Messages are read fust -in-fust-out.) 

• Clear the message buffer by sending RESet. 

To monitor error messages, i t is recommended that you routinely read the message buffer after 
each request is sent to the mobile station. 

EMMI:DATA? Programming Example 

OUTPUT 714;"emmi:data #1237 Send request for the mobile 's power 
level: 37 = Request for power level 

OUTPUT 714; "sta"t: emmi: even-e?" Check stc,tus of last data write 

ENTER 714;Stat 
PRIHT Stat 
+1 

OUTPUT 714; "emmi:da:ta?" 

ENTER 714;Data$ 
PRIHT Data$ 
1145002 

EMMI:TIMEoutMS:RESPonse 

Last message sent was received and 
acknowledged by the mobile 
Read message buffer 

Returned date, from the mobile: 
5D = Response, p<nJJer level 
02 = power level 

EMMI:TIMEout:MS:RESPonse adjusts the time allowed for the mobile station to send an 
AGK or NACK to the HP 8922G. 

The following events will happen if the response timeout expires: 

• The HPIB bus is released (another message can now be attempted). 
• The STATus:EMMI:EVENT command will return an 8 (Response Timeout Exceeded). 
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EMMI TIMEout MS RESPonse Programming Example 

OUTPUT 714; " emmi : tillle:ms :r esp1" Query current moln1e response timeout 

ENTEll 714:Resptillle 
PRIBT Resptillle 
•1 • OOOOOOOOE+OOO Mobile response timeout is 1 second 

OUTPUT 714; " emmi :time :ms: resp 3" Set current mobile response t imeout to 
9 seconds 

EMMI:TIMEoutMS:XON 

EMMI:TIMEout:MS:XON adjusts a. timer that provides the time delay needed whep the 
EMMI bus is attempting to send a. message before the mobile station or 8922G are ready. 
Without this time delay, a. message would be rejected immediately if certain events have not 
occured. 

Example: If the mobile station sends a.n XOF to the HP 8922G, the HP 8922G c.a.n.uot send 
any messages to the mobile station until XON is received. Also, XON must be received within 
the length of time specified by EMMI:TIMEout:MS:XON. 

The following events will happen if time expires: 

• The HPIB bus is released (a.nother message can now be attempted). 
• The STATus:EMMI:EVENT command will return a 4 (Mobile XOF). 

EMMI TIMEout MS XON Programming Example 

OUTPUT 714; '1emmi :time :ms: xon?" 

ENTER 714 ; Xontime 

PRINT Xontime 

Query current :z:on timeout 

+1.00000000E+OOO Current zon timeout is 1 seoond 

OUTPUT 714; "emmi :tillle :ms : xon l.S" Set cummt xon timeout to 1.5 seconds 
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Example EMMI Program 
Start with the mobile station camped on: 

2350 1 

2360 Wait_2_camp:SUB Wait_2_camp 
2370 COM /Addx_22/ 0Addx_22 
2380 COM /String/ String$ (SO] 
2390 INTEGER Timeout 
2400 
2410 
2420 
2430! 
2440 

TilD.eout-40 
PRINT "Polling EMMI until the radio is camped. " 
ON DELAY Timeout GOTO No_camp 

repeat until camped 
REPEAT 

2450 give the mobile a chance to do something 
2460 WAIT 1 
2470 empty the emmi receive butter 
2480 Empty_emmi_b 
2490 request statuS indication 
2500 OUTPUT CAddx_22; "emmi:data. 11236" 
2510 
2520 
2530 
2540 
2550 
2560 
2570 

det~e status of the emmi data vrite 
OUTPUT CAddx _22; "statuS: emmi : event?" 
ENTER GAddr_22;String$ 
PRINT String$ 
IF (St ring$="+8") THEN 

PRINT 11EMMI IliTERFACE IS DEAD" 
STOP 

2580 END IF 
2590 IF (String$•11+4") THEN 
2500 PRINT "Mobile is in XOFF state." 
2610 STOP 
2620 END IF 
2630 IF (String$="+2") THEN 
2640 PRINT "Ma.x retries exceeded" 
2650 STOP 
2660 END IF 
2670 IF (String$"'"0") THEll 
2680 PRINT "CHECK DATA ENTRY" 
2690 STOP 
2700 END IF 
2710 read status indication 
2720 OUTPUT \Uddx _22; "emmi: data?" 
2730 ENTER Oiddr_22;String$ 
2740 UNTIL (String$"'"U45C01") 
2750 OFF DELAY 
2760 GOTO Bye_camp 
2770 No_camp:! 
2780 PRINT "ERROR: unable to camp after ";Timeout;"seconds" 
2790 Bye_camp:SUBEND 
2800 ! 

8·8 EMMI {Electrical Man Machine Interface) 
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Messages 

Messages can be reviewed by pressing (sHIFT ) (MEAS SYNC ). 

See Also 

Screens: Message 

Communication Failures 
The following messages require you to cycle power on the instrument to continue any 
operation. 

• DSP Analyzer Communication Failure 

• Hop Controller Communication Channel Failure 

• Protocol Processor Communication Channel Failure 

• Communication failure with Signaling Board 

9 
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Measurement Summary 
The Measurement Summary field on the DSP Analyzer Ampl Main screen diS])la.ys whether 
HI/LO limits set for the measurement display fields, (Ampll-12, pk+ :fiatness, or pk- flatness) 
were exceeded in the last measurement. The possible Measurement Summary displays are: 

Failed 

One or more measurement limit was exceeded. 

Passed 

No measurement limits were exceeded. 

No measurement limits are set, or, all of the Ampl and Pk measurement d.iS])lays are turned 
off. 

A blank field 

The blank field is displayed when the measurement is armed. It will remain blank until the 
measurement is complete. 
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.( Sync Status 
This neld displa-ys a.ny errors that occuned while trying to synchronize the demodulated data. 

Bad Sync (for demodulation only) 

This message appears if a synchronization error happened since the last Demodulation Arm 
(when Adjust Mode is disabled) or since the last ch.a.nge to Trig Delay (when .Adjust Mode is 
enabled with Demod Arm already selected). 

Possible causes of Ba.d Sync are; 

• Use:fo.l bits occurred while power wa.s too low. 

• Demodulation trigger too early or too late. 

• FM (bit) errors found while synchronizmg to desired mida.mble. 

• RF overload. 

FM Error 

At least one bit error was detect~d when comparing the measured midamble to the selected 
Midamble or User Deiined Sync Pattern, (Sync Mode=Midamble only). 

Level Late 

The amplitude of the burst did not rise until after the first few bits were received. 

Level Short 

The amplitude of the burst fell before the last few bits were received. 

Low Level 

The DSP analyzer's RF level did not rise high enough to make a. valid measurement. 

No Error 

No synchronization error occuned. 

RF Ovrload 

The measurement hardware overloaded during the measurement. (Increase RF Analyzer 
Amplitude setting to correct). 

ShortBurst 

The amplitude envelope was shorter t.ha.n the expected burst. 
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Protocol Error Messages 
A prototcol error ma.y be generated by one of six sources. 

• Expiry of a timer 
• An error detected by the physical hardware interface layer (PH) 
• An e.ttor detected by the Data. Link layer (DL) 
• An error detected by the Radio Resource sublayer (R.R.) 
• An error detected by the Mobility Management sublayer (MM) 
• An error detected by the Call Control sublayer (CC) 

The error may be fatal or nonfatal. Fa.tal errors will cause the call to be clea.red and will 
display an error message containing the timer name or the ahbreviatio.n for the layer or 
sublayer (PH, DL, RR, MM, CC), and an error code. Nonfatal errors ma.y only be observed 
by inspecting the signaling log. 

Errors are fatal for calls in progress or signalling being attempted. 

Timer names are taken from GSM Rec. 04.06, 04.08 and 05.08, with the exception of T3299, 
which is HP unique. 

TlOO has been disabled on the HP 8922. Normally this failure results in a radio link timeout 
(loss of SACCH uplink), but this has been disabled on the HP 8922 so that measurements 
may be made without clearing the call. 

The timer expiry appears at the top of the display and is of the form.: 

"Cal.l disconnected: timer T??? expired." 

An unknown timer is reported as: 

"Cal.l disconnec'ted: cause unknovn. 11 

9-4 Messages rev.01JUN93 
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Timers 
The following is a brief description of the timers. 

Physical Layer Timer 

T100 Radio Li.IIk Failure [Disabled in HP 8922] 
"Loss of SACCH on uplink." 

Data Link Layer Timers 

!200 Data Link Failure 
"Failed to receive R.R. or othe.r acknovledgement o:f an I :frame . " 

Radio Resource Management Timers. 

T3101 IMMEDIATE ASSIGNMENT timer 
"MS failed to seize the assigned channel." 

T3103 HAIDOVER timer 
"MS failed to seize the assigned channel. " 

!3105 Physical information repetition timer 

!3107 ASSIGNMENT COMMAND timer 
"MS failed to seize the assigned channel." 

!3109 Loss of communication timer 

!3111 Channel deactivation delay timer. 

!3113 PAGING REQUEST tillle.r 
"MS did not respond to page." 

TTOl TCH loopback tilller. 

Mobility Management Timers. 

!3250 TMSI_REAL_CMD or LOC_UPD_ACC timer 

!3260 

!3.270 

T3299 

rev.01JUN93 

"MS failed to acknoliledge a nell TMSI." 

AUTBEffLREQUEST timer 
"MS failed to authenticate." 

!DE.NTITY _REQUEST tilller 
"MS failed to identify." 

HP Unique timer: CIPHER_REQUEST 
"HP 8922 :f.ailed to configure :for ciphering." 
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Call Control Timers. 

!301 Call Recei ved timer 
11MS failed to connect. 11 

!303 Call Present timer 
11MS fa.iled to respond to SETUP vi'th CALL_CONF or .REL_COHP . 11 

!305 Disconnect Indication 'timer 
"MS :failed to respond to DISC vi th REI. or DISC. 11 

T306 Disconnect Indication Tone timer 
"MS fail ed t o respond to DISC with REI. or DISC." 

T308 Release Request timer 
"MS failed to respond to REL vith REL_COMP or REL." 

T310 Incoming call procuding tim.Qr 

"MS failed to ALERT , COHN or DISC on incoming caJ.l. 11 

T313 Connect Indication timer 
"MS failed to respond 'to CON vith CON_!CK. 11 

T323 Modify Request time:r 
" MS :failed to respond to MOD with MOD_COMP or MOD_ru::J ." 

Timer Values 

The timer values have been set as follows: 

Timer Values 

Timer Value (ms) Timu Value (ms) Timer Value (ms) 

T200 01 TS113 8000 T301 20000 

TTOl 2000 T303 10000 

T3101 5000 T305 10000 

T3103 5000 T3250 5000 T306 10000 

T3105 50 T3250 5000 T308 10000 

T3107 5000 T3270 5000 T310 10000 

T3109 5000 T3299 5000 T313 10000 

T3111 500 T323 10000 
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Disconnects 

Physical Layer Disconnects 

Physical Hardware interface layer error codes are proprietary to the liP 8922. The defined 
error codes are as follows: 

"Call discollllected : PB Error; OxOO??" 

Causes: 
Ox0096 - Ox009c 
Ox009d 
Ox009e 
OxOOaO 
OxOOal 
OxOOaS 
Ox00a6 
O.xOOa7 
OxOOaa 
OxOOab 
OxOOac 

Channel or Speech coder failure. 
Channel coder auto ncovery to BCCH . [Non- fatal] 
Channel coder failed, cycle power to recover. [Fatal] 
Channal. coder :tailure. 
Speech coder failure. 
Invalid GSM Protocol Processor ROMS. 
RTl failed to configure . 
Channel or Speech coder failed to boot. 
Channel or Speech coder I/0 overloaded. 
T100 expired. 
Protocol Message Allocation failed. 

Data Link Layer Disconnects 

Data Link layer error codes are proprietary to the HP 8922. The defined error codes are as 
follows: 

"Call disconnected: DL Error: OxOO??" 

Causes: 
OxOOc8 
O:r.OOc9 
OxOOca 
OxOOcb 
OxOOcc 
OxOOcd 
OxOOce 
OxOOcf 
OxOOdO 
OxOOdl 
Ox00d.2 
Ox00d3 
Ox00d4 
OxOOdS 
oxoOd6 
Ox00d7 

rev.01JUN93 

SAPI incorrect . 
Timer T200 expired . 
Re-establish link. 
Unexpected UA response. 
Unexpected DM response. 
Unexpected DM response in multiframe. 
Unexpected 5 frame. 
Frames out of sequence. 
Bad parameters in U frame. 
Bad parameters in 5 frame. 
Bad M bit in I frame. 
I frame length incorrect. 
Invalid frame. 
Unexpected 5ABM. 
SABM in I frame. 
Unexpected release. 
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Radio Resource Layer Disconnects 

The RR $ub-layer only generates timer expiry error codes. 

"Call disco:a:c.ected: RR Error: OxOO??" 

Causes: 
No RR reports are supported. 

Mobility Management Layer Disconnects 

Mobility Management sub-layer error codes are proprietary to the HP 8922. The defined error 
codes are as follows: 

"Call disco:a:c.ec"t:ed: MM Error: OxOO??" 

Causes: 
oxooo1 
Ox0002 

9-B Messages 

Au~horization procedure failed­
MS rejected . 

rev.01JUN93 
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Call Control Layer Disconnects 

Call Control sub-la.yer error codes are actually CC ca.use values as defined by R.ec. 04.08 Table 
10.53. The ca.use values used by the HP 8922a.re as follows: 

"Call disconnec-ced: CC Cause: OxOO??" 

Causes: 
OxOOOl 
Ox0002 
Ox0003 
Ox0006 
Ox0010 
OxOOll 
Ox0012 
Ox0013 
Ox001S 
Ox0016 
Ox001b 
Ox001c 
Ox001e 
OxOOlf 
Ox0022 
Ox0026 
Ox0029 
Ox002a 
Ox002b 
Ox002c 
Ox002f 
Ox0039 
O:r003a 
Ox003f 
Ox0041 
Ox0046 

Ox004f 
Ox0051 
Ox0058 
OxOOSf 
Ox0060 
Ox0061 
Ox0062 

Ox0063 
Ox0064 
Ox0065 
Ox0066 
Ox006f 
Ox007f 

rev.01JUN93 

Unassigned number . 
No route to specified transit netvork. 
No route to destination. 
Channel unacceptable. 
Normal call clearing . 
User busy. 
User not responding. 
User no ansver. 
Call rejected no good reason. 
Number changed • 
Destination out of order . 
Invalid IWIIIber . 
Response to ST.!niS_ENQUIRY. 
Normal, unspecified. 
Ho circuit/channel available. 
Network out of or der . 
Network temporary failure. 
Switching equipment congestion. 
Access information discarded. 
Requested circuit/channel not available. 
Resource unavailable. unspecified. 
Bearer capability not authorized. 
Bearer capabil.i-cy not available . 
Service or option not available, unspecified . 
Bearer service not impl~ented. 

Only restricted digital information bearer capability 
is available. 
Service or option not implemented, unspecified. 
Invalid call reference value. 
Incompatible destination . 
Invalid message, unspecified. 
Mandatory information element error. 
Message type non- existent or not implemented. 
Message not compatible 11ith call st ate or message t ype 
non-existent or not implemented . 
Information element non-existent or not implemented. 
Invalid information el ement contents . 
Message not compatible vith call state. 
Recovery on timer expiry. 
Protocol error , unspecified. 
Intervorking, unspecified. 
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Host 1/0 Error: 

"Call disconnected: Host I/0 Error . " 

Operating System Error: 

"Call disconnected: Operating System Error . 11 

Unknown Errors: 
"Call disconnected: OxOO??" 
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Instrument BASIC 

HP 8922 Instrument 
BASIC Overview 

IBASIC 

10 

The HP 8922 contains an HP Instrument BASIC computer that 
can run programs to control the HP 8922 and any connected HP • IB 
equipped instruments. This provides a powerful test instrument and 
test system controller in one package. 

Programs can be written on an external computer and loaded into 
the HP 8922, or can be typed directly into the HP 8922's Instrument 
BASIC computer. Programs can tben be stored on memory cards. 

The rest of this section of the manual refers to the HP .Instrument 
BASIC Language simply as !BASIC. 

In This Chapter The information in this chapter is divided into two broad categories: 
general illformation about !BASIC, and information about !BASIC 
programming using the TESTS subsystem. 

The TESTS Subsystem 
and IBASIC 

The general information category contains for sections: 

Configuration and Instrument Control ............ . .... Page 10-3 

Load.ing, Storing, and RUlllling . ....................... Page lG-9 

Entering and Editing Programs ...................... Page lG-14 

Memory Cards ............. ..... ......... . ..... ...... Page 10-18 

The !BASIC programming category contain~ information on 
structuring !BASIC programs to run in the TESTS subsystem and 
some of the features of the TESTS subsystem that can be used in 
writing programs. 

The !BASIC programming category contains one s~tion: 

Programming and Using the TESTS Subsystem ...... Page lG-29 

The RP 8922's !BASIC computer is the "core" of an automated test 
environment referred to as the TESTS subsystem. This environment 
is available by accessing the TESTS screen. · 

Programs can also be written that do not use the special TESTS 
subsystem capabilities, using only the !BASIC computer core. 

Instrument BASIC 10-1 
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10·2 Instrument BASIC 

Programs That Use the TESTS Subsystem 

The TESTS subsystem's capabilities were designed to allow the 
operator to "pick and choose" the tests and parameters they need 
from a larger set, eliminating unnecessary tests and reducing test 
time. This is especially helpful when a very large program has 
been written cont aining several' tests and a multitude of associated 
specmcations, test parameters and frequencies. 

Writing programs to run in this environment requires you to 
understand and adhere to the program structure and SYIJ.ta.x required 
by the TESTS subsystem. 

Programs That Do Not Use the TEST$ Subsystem 

If you have a common test routine that uses the same tests and 
parameters every time it is run, it may be easier to write your test 
program to run directly in the lBASIC computer without using the 
TESTS subsystem. 

These programs are much like any stand-alone program, and 
development of these programs will not be covered by this chapter. 
All of the general information sections of this chapter can be applied 
to t.hese types of IBASIC programs. 

By writing tests that do not use the TESTS subsystem, you lose 
the ability to easily access and change the test order and associated 
parameters with the subsystem's editing screens (although you can. 
write your program to provide operator input during the. test to 
change parameters). 
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Configuration and 
Instrument Control 

Controlling HP 8922 
Functions 

Controlling Connected 
Instruments 

Multiple Controllers 

f 

The HP 8922's !BASIC computer acts much like a system controller 
connected by a.n HP-IB cable to the HP 8922; but instead of a. cable, 
the HP 8922 has its own internal control bus connected to the 
!BASIC controller. 

The internal bus address is Sxx. (xx is any valid HP-IB address.) 
When you write programs to run on the HP 8922's !BASIC computer 
to address HP 8922 functions, you must use the "8xx" address to 
output commands. 

For example, if you want a program in the !BASIC computer to reset 
the HP 8922 at the start of a test procedure, the program code to do 
th.is would be written 
OUTPUT 814; "•RS!" 

When the HP 8922's HP-IB Mode field, on the Configure screen is set 
to~ it takes on the role of system controller. This allows it 
to control other test instruments connected by HP-IB cables. 

Instruments controlled by the HP 8922 use the norma1 7x:x HP-IB 
address prefl.x. 

For example, if two HP 8922's are used in a test system, a.nd the 
second instrument's HP-IB address is 715, a program running in the 
controlling HP 8922 would output the command 
OUTPUT 715; "*RST" 
to reset the controlled HP 8922. 

Only one system controller can be connected to the bus at any time. 
If the HP 8922 is used in a test system that has its own controller, 
the HP 8922 can not be used a.s a controller unless the system 
controller is turned off or disconnected from the bus. 

If an HP 8922 is used as a controller in a system with another 
HP 892- -IB Mode of the non-controller HP 8922 must be set 
to~-~~. 
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Hardware Connections 
and HP 8922 

Configuration 

HP 8922 provides an RS-232 Serial port and an HP-IB port for a 
variety of uses: 

• Controlling the HP 8922 using a connected controller 

• Controlling connected instruments using the HP 8922's !BASIC 
computer 

• Printing screen images and test results 

• Entering and editing IBASIC programs 

The HP 8922's CONFIGURE screen is used to conJigure these ports 
for the desired use. 

HP-18 Configuration For 1. Access the HP8922's CONFIGURE screen. 

Programming 2. Set the BP-IB Adrs to the desired address. 

3. Set the Mode field to m~. 

4. Enter the Print Adrs if an HP-IB printer is connected. 

a. Set the Print To field to iilf. 
5. Connect HP-IB cables to other instrument(s). 

This configuration prepares the HP 8922 to be controlled by a system 
controller, allowing program transfers over the bus. Refer to Entering 
arni Editing Programs , to start programming or editing. 

10-4 Connections and configuration 
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Serial Port 
Configuration for 

Programming 

RJ-11 Connectors 

9 

COMecting the Serial Port 

1. Connect an RJ-ll/RS-232 adapter (HP P /N 98642-66508) to the 
25-pin RS-232 connector of your terminal or personal computer 
(PC). (If your PC has a 9-pin R.S-232 port, use the appropriate 
adapter and use the table below to varify connections.) 

2. Connect a 4-conductor RJ-11 cable (HP P /N 98642-66505) from 
the adapter to the Serial Port of the HP 8922. 

RJ-11 cables and adapters can be wired differently. If you buy 
a cable or adapter from a supplier other than HP, verify the 
connections for the pins indicated in the following table before 
connecting cables to the instrument6. 

HP 8922 R1· 11 Terminal f PC T~/PC 
Serial Port 2S.Pin RS-232 9-Pin RS-232 

Pin 2 (RX) to pin 2 (TX) or pin 3 (TX) 

Pin 5 (TX) to pinS (RX) OI pin 2 (R.X) 

Pin 4 (GND) to pin 7 (GND) or pin 5 (GND) 

(Reserved) 

Figure 10-1. Serial Port Connections 
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Configuring the HP 8922 

Configuring Your 

1. Access the HP8922's CONFIGURE screell. 

2. Set Serial In field to !1M to allow the HP 8922's IBASIC 
controller to accept characters from a PC or ASCII terminal. 

~ 3. Set IBASIC Echo to Jm:!, l:':C:< 

4. Set Inst Echo to ~-

5. Set the Serial Baud to 4800. (Baud can be altered as required 
by your terminal.) 

6. Set Parity field to fg"J~~' 
~~ 

1s ~~ . et Data Len_g1;h to ~~~e~· 

8. Set Stop Length to tifi'~-

9. Set Rev Pace to fifii . 
.:;,;._F,..:I;"~,. 

10. Set Xmt Pace to fij~~· 

Terminal or PC confiQUI'ing an ANSI Terminal 

1. Select ANSI operati.il.g m.ode. 

2. Set Baud Rate to 4800 (if this rate is not a.va.ila.ble on your 
terminal, set it to a rate that can be selected on the RP 8922's 
CONFIGURE screen. 

3. Set Parity to none. 

4. Set Data Bits to 8. 

5. Set AnqAclc to no (or none). 

6. Set Receive/ Transmit Pacing to match the HP 8922'& settings. 

Your term.iD.al may have additional fields available for different 
configurations, but should be able to communicate with the HP 8922 
if these settings are made. 

Configuring an IBM-Compatible PC With HP AdvanceL.ink 

HP AdvanceLin.k is a. popular PC terminal emulator used to emulate 
a variety of terminals. If you are using a. different terminal emulator 
program on a PC, configure it using the above sett ings. 

10·6 Connections and Configuration 
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( 1. Load and run HP AdvanceLink on your PC. 
2. Set the Global Configuration settings. 

a. Keyboard: USASCII 
b. Personality: HP 
c. Language: ENGLISH 
d. Terminal Mode: Alphanumeric 
e. Remote To: (Enter your PC's serial port number.) 
f. Printer I/F: None 
g. Memory Size: 32K 
h. Plotter I/F: None 
i. HP Mode: Yes 
j. Video Type: (Select your display type.) 
k. Forms Path: (Enter path if used.) 
l- Screen S~: (Enter the size.) 

3. Set the Terminal Configuration settings. 
a. Terminal ID: 2392A 
b. Local Echo: OFF 
c. CapsLock: OFF 
d. Start Col: 01 
e. Bell: ON 
f. XmitFnctn(A): NO 
g. SPOW(B): NO 
h. InhEolWrp(C): NO 
i. Line/Page(D): LINE 
j. InhHndShk(G): No 
k. Inh DC2(H): NO 
1. Esc Xfer(N): YES 

m . ASCII 8 Bits: YES 
n. FldSeperator: US 
o. BlkTermina.tor: RS 
p. Retur:n.Def: CR 
q. Copy: Fields 
r . Type Ahead: No 
s. ROW Size: 80 
t. Host Prompt Character: Dl 
u. Horiz. Scrolling Increment: 08 
v. Large [+] Key: + 

4. Set the Remote Configuration settings 
a. Baud Rate: 4800 
b. Parity /Data Bits: None/8 
c. Eng Ack: No 
d. Asterisk: OFF 
e. Chk Parity: NO 
f. SR.(CH): LO 
g. Recv Pace: None 
h . Xmit Pace: None 
L CS(CB)Xmit: No 
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Verifying Serial Port to 
IBASIC Operation 

1. Access the HP 8922's TESTS screeii. 

2. Select fE]i .C· from the Test Function :field to access the IDA SIC 
Controller screeii. 

3. Position the cursor in the top left corner of the screen. (The top 
of the screen contains two command lines for eiltering commands 
and editing code.) 

4. Type SCRATCH, (Enter I :Note- this clears any eristing programs in 
memory. 

5. Type 10 PIUNT "HELLO WORLD", (Enter I. 
6. Type 20 EliD, ( Enw 1. 
7. Press @on the HP 8922 (or type RUN, [Enter I on your terminal) 

to run this two line program. 

8. HELLO WORLD should be displayed on the HP 8922 and the 
termina.l/PC's screen. 

After the cable and adapter have beeii connected, and the HP 8922 
and terminal (or PC) have been con:figured, you should be able to 
type on your terminal's keyboard and "talk" to the HP 8922. 

As you type ea.ch command, the letters appear on the HP 8922's 
command lines and the terminal/PC screen. The letters appear 
on the terminal/PC screen because the Inst Echo :field in the 
CONFIGURE screen is set to On. 

When the program is run, HELLO WORLD appears on the 
HP 8922's display area and on the termina.l/PC's screen because 
the !BASIC Echo field in the CONFIGURE screen is On. Any 
non-graphic character that is printed to the HP 8922's display area 
during a. "print-to- screen" operation (CAT, LIST, PRINT, .. ) is also 
printed to the terminal/PC. · 

Refer to Entering and Editing Programs , to start programming or 
editing. 

10·8 CoMections and C<Jnfiguration 
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Loading, Storing, 
and Running 

Loading An !BASIC 
Program From A 

Memory Card 

Loading an IBASIC 
Program From An HP·IB 

Disk Drive 

Downloading An !BASIC 
Program Into the 

HP 8922 

This section describes loading, storing, and rUillling both !BASIC 
programs and test procedures using the TESTS subsystem. 

1. Insert the memory card. 

2. Access the IBASIC Controller screen from the Test Function field 
on the TESTS screen. 

3. Using the knob, select the field and en~er the following command 
to load your program: 

GET 11 <filename> : INTERNAL 11 

1. Insert the disk into the drive. 

2. Access the !BASIC controller screen from the Test Function field 
on the TESTS screen. 

3. Using the knob, select the field and enter the following command 
to load your program: 

LOAD "<filename>:7xx,x " 

This procedure downloads an !BASIC program from your connected 
!BASIC computer to the HP 8922's !BASIC Controller. This 
procedure assumes your HP 8922's HP-IB address is set to 14. 

1. Access the HP 8922's IBASIC Controller screen. 

2. Loa.d your !BASIC program into your connected !BASIC 
computer. 

3. Enter the following commands on your !BASIC computer to copy 
the program into the HP 8922's !BASIC Controller: 

a. OUTPUT 714; "PROG:DEL" <enter> 

b. OUTPUT 714; "PROG ;DEF tO" <enter> 

c. LIST 1714 <enter> 

d. OUTPUT 714;" "END <enter> 
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Storing IBASIC 
Programs On Memory 

Cards 

Storing an IBASIC 
Program On An HP-IB 

Disk Drive 

Running Your Program 

Loading a Test 
Procedure 

1. Use the previous procedure to download your program into the 
HP 8922's RA..i.\1. 

2. Press [LOCAL), (SHIFT), (CANCEL I on the HP 8922 to perform an 
mASIC reset. 

3. If your memory card has not been initialized, insert your memory 
card into the HP 8922 and enter the following command on your 
computer: 

OUTPUT 714; "PROG :EXEC 'INITIALIZE"": INTERNAl"""' 

4. Insert the initialized memory card into the HP 8922. 

5. Define the memory card as the Mass Storage device by entering 
the following command on your computer: 

OUTPUT 714;"PROG:EXEC 'KSI "":INTERNAL"""' 

6. Save your program to the memory card by entering the following 
command on your computer: 

OUTPUT 714 ;"PROG:EXEC 'SAVE ""<filename>"""' 

7. Press (LOCAL~ 

1. Insert the disk into the drive. 

2. Access the ffiASIC controller screen from the Test Function field 
on the TESTS screen. 

3. Using the knob, select the field and enter the following command 
to save your program: 

STORE "<filename>: 7xx,x" 

Once the program is loaded into the mASIC Controller's RAM, 
it can be lllll~using the knob to enter the RUN command, or by 
selecting the ~field in the top right corner of the screen. 

A Test Procedure file includes all the user defined channels, 
frequencies, limits, and values from the Test Executive for the radio 
under test. You can make as many Test Proced11re files as needed for 
the different radios you are testing. 

1. Press the front-panel (TESTS ) key and select the Location :field. 
Refer to item (1) in :figu:re 10-2. 

2. Choose the location (Card, ROM, lL4..M, or Disk) where the 
Test Procedure is found . Refer to item (2) in figure 10-2. (The 
location you select appears in the :field (1) area.) 
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Figure 10-2. Loading a Test Procedure (1 of 2) 

3. Select the Procedure field . Refer to item (3} in figure lG-3. 

4. Choose the Test Procedure file that you wa.nt to download. Refer 
to item (4) in figure 10-3. (The Test Procedure you select 
appea.rs in the field (3} a.rea.) 

5. Rea.d the Co111111ent field to ensure that the loaded Test Procedure 
iile is the one yon want. Refer to item {5) in :figure 10-3. 

The Test Procedure file should have a. Test Library file with the same 
name. Refer to the Programming and Using the TEST Sttbsystem for 
descriptions of Test Procedure and Library files, and how these files 
relate to the program's code file. 

5 

Figure 10·3. Loading a Test Procedure (2 of 2) 
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Making or Deleting Test 
Procedure Files 

1. Select the front-panel (TESTs I key, and then select the Test 
Function field shown by item (1) in figure lG-4. 

2. Select P:roc Mng:r shown by item (2) in figure lG-4. 

- ;, I : ' ~. • :: ' f , o ; t , ' : ' f • I o o ' ! 

2 

Figure 10-4. Test Procedure and Test Library Files 

3. Select the Pr ocedure field shown. by item (3) in figure 1Q-5. 

4. Enter the Test Procedure filename that you want to make or 
delete by using the a.J.pha/numeric list of characters shown. by item 
(4) in figure 10-5. 

5. Select the Local:ion 'to Make or Delete field shown by item (5) in 
figure lQ-5, then select the file's location to be on memory card, 
R.!\M, or Disk from the list of choices shown in item (4). 

6. Enter np to two lines of comments to identify the new Test 
Procedure. Refer to item (6) in ngu.re lQ-5. 

7. Select whether the new Test Procedure will use the current Test 
Library or if it will use no library as shown by item (7) in figure 
lQ-5. (All HP 11807A Test Procedures must be tied to a Test 
Library, other !BASIC programs may not require an associated 
library file.) 

8. Select where the program for the Test Procedure is to be found. 
Reier to item (8) in :figv.re lQ-5. 

9. Select the Make Procedure field or the Delete Procedure field as 
shown in item (9). 

Use the Pass Humber field in the lower-right corner of the Procedure 
Manager menu to un-secure a Test Procedure file. The ROM program 
SECURE._ IT is used to secure Test Procedure files. 

10·12 Connections and Configuration 

) 

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



I 
5 6 

. . .. . - : ' -
~ • ! ' • • • 

Running a Test 
Sequence 

Note 

4 

Rg&re 10·5. Making a Test Procedure File 

~}t""'l" 

1. Select the ~Y!~ field. 

2. Follow directions and prompts on the HP 8922 screen according to 
the test sequence being run. 

3. When testing is complete, the HP 8922 will respond to front panel 
or remote input. If at any time you need to stop testing, press the 
front-panel (CANCEL } key. 

A program takes~ to 3 minutes to load into the HP 8922 and is 
loaded when the Ill§.~! field is first pressed. 

Press the front-panel @ii'fl (CANCEL I keys to abort from an error 
condition or to abort from the program. When you ~bort from 
loading the program, you'll need to clear HP 8922 RAM memory in 
order to correctly re-load the program at a later time. 

To clear HP 8922 RAM, select and run the ROM. program COPY_PL 
from the Procedure field in the TESTS menu. (Running COPY _PL 
deletes all SAVE/RECALL registers. So instead you ma.y want to 
load another program, run it, and then re-load the original program 
that was aborted. 
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Entering and Editing 
Programs 

Accessing the HP 
8922's !BASIC Controller 

Using the Knob 

The mASIC Controller screen is the "computer" for the TESTS 
subsystem. You enter and eclit programs just like any other !BASIC 
computer , with the exceptions that the HP 8922 does not have a. 
computer keyboard connected directly to it, and full screen edit.ing 
does not yet exist. 

Programs can be entered into the mASIC computer's RAM using a. 
va.riety of methods: 

• Using the IBASIC Controller screen and the Cursor Control knob. 

• Using an external IBASIC controller coDD.ected to the HP 8922 by 
HP-IB. 

• Using an external ASCII terminal or Personal Computer (PC) 
connected to the HP 8922 by RS-232. 

1. Access the TESTS screen by pressing (TESTS). 

2. Select the Test Function field at the bottom of the screen to 
display a list of choices. 

3. Select mr~; to display the IBASIC Controller screen. 

After accessing the mASIC Controller screen, position the cursor 
in front of the command line a.t the top of the screen and press the 
Cursor Control knob. A list of characters is displayed that you select 
from to enter your commands. A ma.ximum of 100 characters may be 
entered into the command line. After the command is entered on the 
command line, select 'Done' at the top of the list of ch~cters to 
execute it. 

Commands and program lines are entered just as you would enter 
them using a keyboard. For example, to set the default mass storage 
device to the memory card slot, you would enter the command 

MSI II: IN!ERN'AL" 

and select 'Done' 

To list the contents of the default mass storage device, enter 

CAT 

and select 'Done'. 
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' 
,( Using HP-IB 

Note 

The easiest way to enter and edit a program is to create it on your 
computer, using your computer's editing features, and then download 
it into the HP 8922. The usual development sequence is: 

1. Write the program on your computer to control the HP 8922 using 
the normal 7xx HP-IB address. 

2. Run the program to verify that it controls the HP 8922 correctly. 

3. Change the HP 8922's HP-IB address in your program to S:o:. 

4. Download the program into the HP 8922. (See Downloadin.g a 
Program Into the HP 8922.) 

5. Run the program on the HP 8922 to verify correct operation. 

6. Copy the program to a memory card for future use. 

PROGram Interface Commands 

The HP 8922's !BASIC Controller has a special Program Interface 
it uses to communicate with other computers over HP-IB. When 
sending a command to the HP 8922 from another computer, you 
must use a. 'PROG' command to tell the HP 8922 you need it to 
perform an operation. 

In the following list, 'Addt' is the address of the HP 8922, and 
' <filename>' represents the name of the file you are saviug or 
retrieving. 

For more information on memory cards, see the Memory Cards 
section. 

To initialize a memory card use this command: 

OUTPUT Addr; "PROG: EXEC 'INITIALIZE "" :INTERNAL""" ' 

To change the default Mass Storage device use this command: 

OUTPUT Addr; "PROG:EXEC ' MSI "": INT!RNAL"" "' 

To save a file to the default Mass Storage device, use this 
command: 

OUTPUT Addr;"PROG:EXEC ' SAVE '"'<filename>"'" " 

To retrieve a file from the default Mass Storage device, use this 
command: 

OUTPUT A<idr; "PROG:EIEC 'GET '"'<filen8llle>"'" " 
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Other PROG Commands 

Two additional PROG Commands are used to prepare the HP 8922's 
IBASIC Controller RAM for receiving programs. 

OUTPUT Addr; 11PROG: DEL II 

deletes a.ny programs currently residing in RAM. 

OUTPUT Addr; "PROG: DEF #011 

defines the address in RAM where a. downloaded program will be 
stored. 

Preparing the HP 8922 to Receive Programs 

1. Configure the HP-IB port as described in section 2 (HP-IB 
Configuration). 

2. Access the m ASI O Controller screen. 

Downloading A Program Into the HP 8922 

This procedure assumes your HP 8922's HP-IB address is 14. If it is 
not, change the address in the following procedure to match your 
instrument's address. 

1. Load the IBASIC program to be downloaded into your controller. 

2. Enter these commands to transfer the program to ~he HP 8922: 

10 DIM LINE$ [200] • FILE_NAME$ [120) 
20 Adcl.=714 
30 INPUT "NAME OF (ASCII) IBASIC FILE TO DO\IN-LOAD?", FILE_NAME$ 
40 ASSIGN QFILE TO FILE.NAME$; FORMAT ON 
SO ON END QFILE GOTO DONE 
60 OUTPUT Addr; 11PROG: DEL II 

70 OUTPUT Addr ; "PR.OG :DEF #0" 
80 WHILE (1) 
90 ENTER CFILE; LINE$ 
100 OUTPUT Addr ; L~NE$ 
110 END WHILE 
120 DONE: ! 
130 OUTPUT Addr ; II II END 
140 PRINT "Done vith dovn- load" 
150 END 

Figure 10·6. Download Program tor Computers using HP·IB 

To verify that your code was downloaded, type in the command­
OUTPUT 714; "PROG:EXEC ' LIST '". 
Your program should be listed on. the HP 8922's !BASIC Controller ( 
screen. 
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Using a Terminal 

Une-by-line Entry and Editing 

Program lines in the HP 8922's RAM can be entered and edited one 
line at a time from your computer using the PROG command -

OUTPUT Addr; "PROG: EXEC '<program line/ command> '" 

with <program/command> representing any command or program 
line you. want to enter. 

For example, to enter or change line 20 of a program to '20 A=3.14', 
you would enter the following command on your computer 

OUTPUT Addr; "PROG: EXEC '20 A •3 . 14 " ' 

Quoted strings, sud as those used in PRINT commands, must use 
double quotes. Example -

OUTPUT Addr; "PROG :EXEC '30 PRINT ""TEST'"' 'II 

A connected terminal, or PC using a terminal emulator, is used 
to enter characters directly into the HP 8922 IBASIC Controller's 
command line. 

Editing a program line requires you to re-enter the full line with 
corrections. 

Configuring your terminalfPC for this operation is explained in 
section 2, Serial Port Configuration for Programming. 

Entering Commands 

When program lines or commands are entered, you press the ENTER 
key on your terminal to execute the command. For example, to LIST 
a program in RAM you would type 
LIST, {ENTER) 

This differs from using the Cursor Control knob to enter characters 
where you select 'Done' to execute the command. 
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Memory Cards This section contains information about memory cards a.nd about 
programming the HP 8922. Programs may be either "user written", 
or taken from the HP 11807 A Radio Test Software. You .are also 
shown how to connect a ramo to the HP 8922 in order to run 
automated tests from the main radio-test screen (referred to as the 
"Test Executive" ). 

This section covers: 

• Using the Memory Card- Inserting and removing memory cards, 
setting write protection, baclcing up programs, and changing 
memory-card batteries. 

• Programming the HP 8922 -Using HP fnstrument BASIC, 
entering programs, downloading programs over HP-m, editing 
programs line-by-line over the serial port, and using HP 11807A 
software. 

• Automated &dio Testing - Connecting radios to the HP 8922, and 
using the HP 8922 Test Executive to test radios. 
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Using Memory Cards Figure 6-1 illnstl'ates how to insert a memory card into the HP 8922 
front panel To remove a memory card, simply pull it out. 
Pay attention to memory-card orientation as it's inserted; otherwise, 
the card will not be seated correctly in the slot. The memory-card 
label is marked with an arrow that must be inserted on the same side 
as the arrow shown on the front-panel slot. 

Memory cards may be inserted and removed with the HP 8922 powered 
on or off. 

Figure 10·7. Inserting a Memory Card 
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Types of Memory Cards (-......, 

Two types of memory cards may be purchased from Hewlett-Packard '-
as shown in table 6-1: 

• SRAM (Static Ra.ndom-Access Memory), or 
• OTP (One-Time Prouamm.able). 

Table 10-1. Memory Card Part Numbers 

Memory Type Part Number 

32 kilobytes SRAM HP 85700A 

128 kilobytes OTP HP 85701A 

128 kilobytes SRAM HP 85702A 

256 kilobytes OTP HP 85703A 

256 kilobytes SRAM HP 85704.A 

512 kilobytes SRAM HP 85705A 

512 kilobytes OTP HP 85706A 

SRAM memory cards require a battery to ma.inta.in stored 
information. OTP memory cards do not require a ba.ttery and will 
maintain stored information indefinitely. 
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Initializing an SRAM Memory Card 

An SRAM memory card must be initialized before it ca.n be used. 
Initialize the SRAM memory card by using the COPY _PL program 
(which at the sa.me time you can copy Test Procedure and Test 
Library files to the memory card). Otherwise, initialize the SRAM 
card using the !BASIC computer as follows: 

1. Press the front-panel (TESTS) key and then select the Test 
Function field (lower-left comer of screen) . 

2. Choose ~~~ from the Choices menu. 

3. Select the !BASIC field, then use the knob to type: 

INITIALIZE " :INTERNAL" 

Then select Done. 

The initialization process takes only a second to complete. 

4. Ensure that the SRAM memory card is initialized. Select the 
IBASIC field, then use the knob to type: 

CAT 

Then select Done. 

Information for the initialized memory ca.rd should appear on the 
screen. 

If the error message "ERROR 85 Medium uninitialized" appears on 
the screen, check the SRAM battery to ensure that it's charged and 
that its polarity is correctly oriented in the battery )).older. 
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Setting the Write-Protect Switch 

The SRAM memory ca:rd 's write-protect switch lets you secure its 
contents from being accidentally overwritten or erased. The switch 
has two positions as illustrated in figure 6-2: 

• Read-write - The memory-ca:rd contents can be changed or erased, 
and new files may written on the ca:rd. 

• Read-only - The memory-ca:rd contents can be read by the HP 
8922, but cannot be changed or erased. 
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Note 

Backing Up the Memory-card Programs 

SRAM memory cuds contain a battery to preserve its contents when 
the HP 8922 is t urned off or when the card is removed. Memory-card 
contents may be backed up using the following procedure: 

Procedure for Backing Up a Memory Card 

The program COPY _PL on HP 8922 ROM backs up Test Procedure 
and Test Library files onto a SR.AM memory card. The program 
COPY_PL also lets you to initialize the SRAM memory card. (Code 
ftles should reside on OTP memory cards; a.n e>.'ternal "device 
programmer" is required to download code ftles into an OTP memory 
card.) 

Test Procedure files are identitied in the IBASIC screen when 
a catalog (CAT) is done. A lowercase "p" is prefixed to a Test 
Procedure filename. Test Library ftlenames are prefixed with a 
lowercase "1." 

1. Press the front-panel (TESTS ) key. 

2. Select the program COPY_PL from ROM in the Procedure iield, 
and then select the ~ lield. (Refer to Loading a Test 
Procedure on page 6-18 for help.) 

3. Select the~ field. 

4. Read the instructions on the screen and continue with t he copy 
program when you are rea.dy. (Directions are provided on the 
screen as you continue.) 

5. Press the front-panel (PI$! ) key to exit the screen. 
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Warning G 

The Memory Card Battery 

A memory-card battery should last between 3 and 5 years depending 
on its use. Write the date a. battery is installed in the memory card. 
The date is important for determining when to replace the battery. 

When the battery needs replacing, insert the card into the HP 8922 
and turn the POWER. switch on. An inserted memory card ta.kes 
power from the HP 8922 preventing the card's contents from being 
lost. 

Replace the battery a.s shown in figure 6-3 with a 3 volt 2016 coin 
cell. Hold the card in toith your other hand while pulling the battery 
out. Also, be sure to install the battery toith the side marked "+D on 
the same side marked «+" on the battery holder. 

Figure 10·9. Replacing the Memory-Card Battery 

Avoid touching the fiat sides of the battery when replacing it. Finger 
oils may co11taminate battery contacts in the memory-card. 

Do not mutilate, puncture, or dispose of batteries in r~re. The batteries 
can burst or explode, releasing hazardous chemicals. Discard unused 
batteries according to the manufacturer's instructions. 
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( 
Programming and 
Using the TESTS 
Subsystem 

TESTS Subsystem File 
Descriptions 

This section describes the concepts and tasks associated with 
the TESTS subsystem. It is intended to help the ~erienced 
programmer develop programs, or modify existing programs. 

Three types of files are used in the TESTS subsystem to store 
different types of information. 

Code Files 

The first aspect of an automated definition is the code itself. This 
is just a standard !BASIC Code file that can reside either on the 
Memory card, on an external disk drive connected to the HP-IB port 
of the HP 8922, or in an internal R.A.t'\1 disk. The name of this file is 
preceded by a lower case 'c' . This tells the TESTS subsystem that 
this particular file contains program code. 

Library Fi.les 

A Library indicates all of the available test subroutines in the 
code, the set of all parameters that might be entere4 using the 
user-interface screens, and all specifications that might be used by 
the subroutines in the code to decide if a test point passes or fails. 

Only one Library is defined for each Code file. The name of this file 
is preceded by a lower case '1', telling the TESTS system that this is 
a Library file. Also, both the Library a.nd Code file should have the 
same base name to indicate the relationship between them. 

A Library is required if you want to use the user-interface screen 
functions of the TESTS subsystem. If the program is simple enough 
that there is no need for user-jnput, or if all the user-input is simple 
enough to be accomplished through INPUT statements, then a. 
(NO LIB] option is available. 
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Procedure Files 

A Procedure allows the user to define which of the test subroutines, 
parameters, a.nd specifications defined in the Library will be used to 
test a specific Radio. There may be many Procedures defined that 
use the same !BASIC Code and Library, each using a different subset 
of the choices available in the Library. These rues are preceded with 
a lower case 'p', but are not required to have the same base name 
as either the Libra.ry or the Code. The name of the corresponding 
Library (if any) is stored in each Procedure rue. 

Procedure 1 
pName1 

- Parameters, 

IBASIC Test Code TestUbrary 
Specificalions, and 
test for each radio 

cName !Name -
- Procedure2 

Code for all possible Set of all parameters, pName2 
radio tests specifications, and tests 

- ProoedureN 
pNameN 

Figure 10-10. TESTS Subsystem File Relationship 
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TESTS Subsystem 
Screens 

The TESTS subsystem uses several screens to crea.te, select, and copy 
files, and to run tests. 

The Main TESTS Subsystem Screen 

Refer to figure 10- 11. 

The Main TESTS screen is accessed by pressing the front panel 
(TESTS ) key. Notice that the first line shows the currently selected 
Procedure. The associated Library is listed, as well as the location of 
the code. 

The comment area. is simply available to give the user a more 
· complete explanation of this particular Procedure. 

To view all the Procedures available on the selected media, simply 
select the Procedure field. A menu will appear in the lower right 
corner of the sc.reen, displaying all the Procedures are available. This 
is not a listing of the full contents of the disk; it is only a list of the 
Procedures that have been stored. 

TE STS 
Pr oce dur e: l oca ~ ion Li br~ r Y P r o9 ra M 1 F: •.1 n T -2-" t 
tL H t·l E F _ F r·l .. H- AMER-FM : Car d 

T t·. 1 ~ r.· r ':' } ~~ '=' 1'1 r.· .:· t· t c .. ,. ,., .:: (~ •J t, a:• ,,, •: r o.? ,::f ' ·~:: ,. s t ·:· ,. 
F t·l t' ,, •:J 1 ·:· : • 

T ~s ~ Execution Co nd it i o n s s 

On UU T Fa il ur e Run Mo d e 
~ =···:·r.· ~··:.Jr,C~l.::. :.,.::.r.· To Sc r een 

OutPUt Re su 1 t s OutPu t Oes t i n nt i o n 
fLLl F ,, l 1 " ,. , ; G....t:....l F ,. 1 ,., t .:. r 

E •:J 1 f ( r"o t :; 

Figure 10·11. The Main TESTS Subsystem Screen 
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TESTS Subsystem 
User-Interface Screens 

The TESTS subsystem allows the user to easily modify the 
test subroutines, parameters, specifications and configuration to 
correspond to the requirements of a specific Radio. There a.re several 
user-interface screens that allow the user to do this. 

To access any of these screens, select the Test: Function field at the 
bottom of the main TESTS screen to display the screen choices. 

• The Edit Sequence screen lets you select the desired test(s) from 
the full set of available tests in the default Procedure file. 

• The Edit Specifications screen defines the specifications used to 
generate pass/fail messages during testing. 

• The Edit Parameters screen is used to define instrument settings 
and characteristics to match those of the radio being tested (audio 
load impedance, audio power, power supply voltage, .. etc.). 

• The Edit Configuration screen identifies all connected RP-m 
equipped instruments and their HP-ID addresses. 

• The P~ure Manager screen is used to make or delete 
Procedures. 
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.-
i IBASIC Programming 

( 

!BASIC gives you control over the internal functioncility of the HP 
8922, a.s well a.s control over a.ny external instruments connected to 
the HP-IB. 

Refer to the HP 8922 HP Instrument BASIC Programmer's Guide for 
details about !BASIC. The manual contains important information 
about the !BASIC programming-language code, Test Procedure 
and Test Library file structures, and programming and interfadng 
techniques. 

Program Status 

A single-character "run indicator" is displayed in the upper-right 
comer of the screen to indicate prog1am status: 

• If the screen is blank, the program is stopped. 
• An asterisk "*", indicates the program is IUllll.ing or doing other 

input f output. 
• A dash "·" indicates the program is paused. 
• A question mark "?" indicates the progTa.m is awaiting user input. 

Three alpha characters are also clisplayed in the upper-right corner of 
the screen to indicate status: 

• An "R." indicates the HP 8922 is iu remote operation; the absence 
of a.n "R." means the HP 8922 has changed to local operation .. 

• An "T" indicates the HP 8922 is "talking" on the HP-IB. 
• An "L" indicates the HP 8922 is "listening" on the HP-IB. 
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10·30 Instrument BASIC 

Setting Up the Test Execution Conditions. 

Five Test Execution Condition fields are shown in figure lQ-12. 
Set up each :field according to your testing need!. 

2 

4 
F"~gure 10-12. Test Execution Concfrtions 

To Have Testing Stop or continue on a UUT Fanure 

Refer to item (1) ill figure lQ-12. 

On UUT Failure ................... . .................... Continue 

Testing continues whenever the UUT {Unit Under Test) fails to meet 
its test speci.fica.tion limits. When this occurs, an error is listed on 
the test-results printout and/or js displayed on the CRT. 

On UUT Failure . ...... . ............. .. ... . .............. . ... Stop 

Testing stops whenever the UUT fails to meet test specification 
llinits. 

(}· 
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To Continue or Pause After Each Test 

Refer to item {2) in 'figure 1()-12. 

Run Mode .. . .... .. ..... .... ... .. ......... . ... .. . . . . .. Continuous 

All tests run in sequence. Testillg pauses only if the operator is 
required to interact with the UUT or HP 8922; interaction such as 
changing UUT channels, setting squelch, changing audio level, and so 
forth, cause testing to pause. 

Run Mode .•.......................................... Single Step 

The program stops running at the completion of each test. The 
test-system operator is prompted to select ~ to proceed with 
testing. 

To Select Printing Conditions 

Refer to item (3) in figtue 1()-12. 

Output Results . ........ .. ........ .. ..... . -· ....... .. ... ...... All 

All test results cue showu on the output device (CRT and/ or 
printer). Printouts include a "banner" listing the test conditions, 
measured values, lower and upper limits, and whether the test passed 
or failed. The Comment field is shown at the top along with any 
identifying information from the Output Heading field. D!Lte, and 
time is also output. 

Output Results .............. . ............... . ............ Failures 

Test results are shown only when a. UUT failure or software enor 
occurs. Printouts include a "banner" listing the test conditions, 
measured values, and lower and 11pper limits of the failed test. The 
Comment field and any identifying information fro.m the 01ltput 
Heading field is also output. 
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To Have Test Results Appear on a CRT or Printer 

Refer to item (4) in figure 10-12. 

Output Destination .. ... ... . .................. ..... . : . ........ Crt 

Test results are output to the HP 8922 CRT screen only. 

Output Destination ............. ... . ..... ...... . ... . ... . .. Printer 

Test results are output to the CRT 8lld printer. A printer must be 
correctly configured in order to get a. printout. 

• To configure a.n R.S-232 printer, refer to chapter 3 for 
CONFIGURE screen descriptions. 

• To conngure a.n HP-IB printer, refer to the instructions in. the 
following section titled Configuring External Instruments for HP-IB 
Control. 

To Enter Comments in the Output Heading Field 

Refer to item (5} in figure 10--12. 

1. Select the Output Heading iield. (An alpha/numeric list of 
characters appears in the lower-right corner of the screen.) 

2. Select characters one at a time using the knob in order to compose 
the comment you wa.nt to ma.ke. (Two lines of comments, 50 
characters in length, ma.y be entered.) ( 

3. Select Done when you are fu:llshed. 
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Making a Test Sequence 

The Test Sequence menu lets you select radio tests a.nd the order you 
want them performed. 

1. Select the ~~~[~j field. A test-sequence screen similar to that 
shown in figure lQ-13 appears. · 

2. Select the~ field or ~'g field as needed to insert 
or delete tests on the screen. Refer to item (1) in figure lQ-13. 

3. Select the Step t field a.nd turn the knob to the t est you want to 
change. Refer to item (2) in figure 1Q-13. (As you turn the knob, 
the test's step number, name, a.nd description changes. Refer to 
item (3) in figure 1Q-13.) 

4. Select the Tes't Name field and turn the knob to select t he desired 
test. Refer to item (4) in "figure 10-13. (As you turn the knob, 
the test name and description changes along with the test number 
s.hown in the Choices menu. Refer to item (5) in figure 10- 13.) 

5. Select the liD field a.nd decide if the test is to be run on all 
channels (select Yes), or if the test is to be run on prime channels 
only (select No). Refer to item (6) in figure 10-13. (Prime 

~::~.--4~ 

channels are selected from the ~¥.~ field.) 

6. Repeat steps 3- 5 as needed for each test. When fullshed, select 
the next Test .Function you wa.nt. 
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Four factors determine how long it takes to test a radio: 

• The number of tests selected in the sequence. 
• The kind of tests that a.re selected. 
• The order in which the tests are selected. 
• The number of points measured in a test. (This is determined by 

the start, stop, and step values in certain test parameters.) 

Tests can be selected in any order; but to reduce testing time, you 
should strategica.lly orga.nize the test sequence. Tests requiring 
operator intervention (changing volume, channels, and so forth) 
should be grouped together. 

4 3 6 
T£STS tECH s•""'""c"' 

···~ .;! ~: • ~ 

> I 

• 
• 
;,.. ..... : 

TX 4Uid ttx atcu'la-b" cv r-rt'u dral]- -· 
T)( •l.flct \ e'S \ Ho 

ITUT.OI 
TEST-02 
T£Sl.~3 
TUT.04 
TUT_OS 
TUT.O~ 
TEC"T -97 ,.,., rw; e,lon 
TEST.08 
TEST- O't u TEST-1~ 

} 
------

Figure 10·13. Test-Sequence Screen (Example from HP 11807A Option 001) 
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Note 

1 

S••c• 

-

Editing Test Specifications 

Test Specifications are the upper a:nd lower limit values that are used 
by the Test Executive to describe the manufactured specifications of 
the radio itself. For a radio to pass a test , the measured value must 
fall within the test's specified value (lower limit, upper limit, or both 
upper a:nd lower limits). 

1. Select the ~~ field. A test-specification screen similar to 
that shown in figure 1Q-14 appears. 

2. Select the Spec t field and turn the knob to the specification 
you want to change. (Hint: If you know the specification that 
you want by number, key in the number, push the knob, and 
the specification you want appears.) Refer to item (1) in figure 
10-14. (As you turn the knob, the test 's specification number, 
description, and limits change.) 

3. Select the Lover Limit or Upper Limit field you want t o change. 
Refer to item (2) in figure lQ-14. (The Units column show how 
the upper and lower limits will be term.ina.tedj for example, %, 
dBm, kHz, and so forth.) 

4. Select the Check field. Refer to item (3) in figure lQ-14. 

5. Select whether the test will verify upper, lower, both, or none of 
the specified limits. Refer to item (4) in figure lD-14. (Selecting 
both upper a.nd lower limits increases test timej however, this may 
be a necessary requirement.) 

6. Repeat steps 2-5 as needed for each specification. Wh.en finished, 
select the next Test Function you want. 

The tests you select determine the specifications that are required. 

2 3 
f£$ s (~dl• s:~•c lf u•' ion$J 

Rt:as:rl•~ l2n 
lov• r L, • it. Uoo• r l! • h l!..e..U..i .til ~· 

L 

. 
I I s 

RX ouei:io cli a tf'l 17 cUI ttelow ,..,cd 
% oov••• C:hoic • s• 

Z RX &\ltft.O CffS-1-0t'\ i on 
.u .... , 

Lo• • r s Rl< a"dio r ... , r••D d e h .o I r'O llll & d8~'on. eo~l'l • RX t.\ldf-o OU\0\it t•O'< Of fU ll r a t eo ..... N6f\• 
5 RX CTCSS o••nin -, le-v .. l 

' Rl< CTC.SS SIMfiO 4' o• •n l n" 
7 RX hu• """ no\$• s•w•l ch• d 

t •s:' Funct.io " 

Figure 10·14. Test-Specification Screen (Example from HP 11807A Option. 001) 
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Note 

Editing Test Parameter s 

Test Parameters are used to set functions on the test-system 
instruments, and to change characteristics of the test-system 
instruments in order to match those of the radio being tested. For 
example., audio-load impedance, audio power, power-supply voltage, 
and so forth. 

l. Select the Test: Funet:ion - · :. . . : (from the Test Executive 
lower-left corner). A test-parameter screen similar to that shown 
in figure lQ-15 appears. 

2. Select the Pam # field and tum the knob to the test parameter 
you want to change. (Hint: If you know the parameter that you 
want by number, key in the number, push the knob, and the 
parameter you want appears.) Refer to item (1) in figure lG-15. 
(As you turn the knob, the test parameter's number, description, 
and value changes.) 

3. Select the Value field and change the parameter's value. Refer to 
item (2} in figure lD-15. (The Unit:s column show how the value 
will be terminated; for example, %, dBm, kHz, and so forth .) 

4. Repeat steps 2 and 3 as needed for each parameter. When 
finished, select the next Test Function you want. 

The tests you select determine the parameters that are required. 

1 2 

2 RT full ~Q~ ~d SY$\•ft dvuia~ion 
~ ~T hi•h SU• • lY YOl'~·· • •1 to~ suo•lY vol~~•o 
5 RT no~in~l •u•~lY vol ta•• 
6 RX uudio lr•• r•s•oh•~ s••• fr••u~ncv 
1 AX oud i o 1oGd l~Ded&nce 

T'!"St. Funct.ion 
M 

Figure 10·15. Test-Parameter Screen (EXample from HP 11807A Option 001) 
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COnfiguring External Instruments for HP·IB Control 

Use the following instructions to configure the !BASIC computer to 
see external instruments on the HP-IB "700" bus. 

2. Select the Calling Name field and enter the instrument's name in 
upper-case letters. For example, PRINTER, POWER SUPPLY, DATA 
COLLECTION, a.nd so forth. Refer to item (1) in, figure 10- 16. 

3. Select the Model field a.nd enter the instrument's model number. 
There is no specific syntax for entering model numbers into this 
field. Refer to item (2) in figure 10-16. 

4. Select the Addr (address) field and turn the knob to enter the last 
two digits of the instrument's RP-IB address. Refer to item (3) 
in figure lQ-16. (The RS-232 address must be 9, and the Data 
Collection address must be 1.) 

5. Select the Options field (refer to item (4) in figure 6-16) and enter 
the instrument's option number(s) if any. This field may be left 
blank, or otherwise may include other calling name options, fox 
example: 

Printer options- LN"'I,START ,END 
Where • is the number of lines on each page. 
Where START causes a. form feed at the sta.:rt of each printout. 
Where END causes a form feed at the end of each printout. 

Data collection option - NN 
Where NN is the number of records (file size) for the mass­
storage location where data will be collected on disk or 
memory card. The default record size is "80" . 

6. Press the S,ii;"~ field or \~!.~~ field as needed or turn 
the knob to insert or delete as ma.ny instruments as needed. Refer 
to item (5) in figure lG-16. 
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4 
Figure 10-16. Instrument-Configuration Screen 

Program Structure for TESTS Subsystem Programs 

Writing programs tba.t take a.dva.nta.ge of the TESTS subsystem 
capabilities requires the programmer to understand how to structure 
the program to access the TESTS subsystem ~er-i.nterface screens. 

General Organization 

Here a.re the steps to a basic algorithm tha.t ca.n be ~ed to execute a. 
number of test subroutines at a number of different frequencies: 

BEGIN 

SET UP (Set up the COM a.rea to hold the global variables.) 

REPEAT (for all Test Frequencies) 

REPEAT (for all Defined Tests) 

DO SUBROUTINE (defined Test) 

tJNTIL (All Defined Tests Done) 

UNTIL (All Test Frequencies Tested) 

END 

SUBROUTINE! (Defined Test 1) 

SUBROUTlliE2 (Deiined Test 2) 

SUBR.OUTINE3 (Defined Test 3) 
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' ' . ( Program Example 

The following example !BASIC program uses the bask algorithm 
shown above and the TESTS subsystem to execute a. number of test 
subroutines at a number of defined test frequencies . Also included 
a.re examples of how to interact with the user-interface to allow a. 
user to access parameters, specifications, and configuration fields to 
define a specific set of te.st requirements. 

An expla.nation of the program example is given at the end of the 
listing . 

Note . This program is not designed for the HP 8922. 

Program Listing 

DEM0_1 10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 
120 

THE FIRST LINE MUST CONTAIN THE NAME OF THE LIBRARY 

I 
·-----------------------------~----------------------------

THIS PROGRAM IS A DEMO PROGRAM TO DEMONSTRATE THE USE 
OF THE TEST SUBSYSTEM ON THE HP 8922G 

REVISION: 1 APRIL , 1991 
1 

·-----------------------------------------------------------
130 COM / I_o/ I _o$[470] 
140 I INPUT OUTPUT STRING 
150 COM /Freq/ Rx_f,Tx_f 
160 ! PRESENT RX .AND TX FREQUENCIES IN MHZ 
170 
180 INTEGER Test_return 
190 ! TITLE SCREEN FOR OUR TESTS 
200 CLEAR SCREEN 
210 PRINT TABXY(2 ,2), " ___ DEMO PROGRAM FOR THE TESTS SUBSYSTEM ___ " 
220 
230 SET UP A SOFT KEY TO HALT THE PROGRAM 
240 ON KEY 1 LABEL "Stop Test",S GOTO Stp_test 
250 
260 CLEAR THE INTERNAL HP 8922 BUS 
270 CLEAR 800 
280 
290 ! NOW READ THE TEST FREQUENCIES IN ONE AT A TIME AND DO THE 
300 ! SEQUENCE OF TESTS ON THEM 
310 Ch.:1 
320 REPEAT 
330 OUTPUT 800; "TESTS:FREQ? "tVAL$(Ch) 
340 I_o$="" 
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350 
360 
370 
380 

ENTER 800;I_o$ 

Rx_f=VAL(I_o$[4;12]) 

390 Tx_f=VAL(I_o$[30;12)) 

SET THE VALUE OF THE RX FREQUENCY 

SET THE V .A.LUE OF THE Tl FREQUENCY 

400 SET WHETHER TO TEST THIS FREQUENCY 

410 
420 
430 
440 
4.50 
460 
470 
480 
490 

T_i1:$=I_o$ [56; 1] 

IF (LEN(I_o$)>57) THEN 
Prim~$=I_o$[58;1] 

ELSE 
Prime$="N" 

END IF 

IF T_it$=" Y" THEN 

SET IF THIS IS A PRIME FREQUENCY 

If THIS FREQUENCY IS TO BE TESTED 

500 PRINT T.A.BXY(2,6), "RX FREQUENCY = " , Rx_f 
510 PRINT TA.BIY(2 , 7). "TX FREQUENCY = ", Tx_f 
520 PRINT TA.BXY(2,8), "TEST THIS FREQUENCY ?",Lit$ 
530 Run_ts=l 
540 RUN THROUGH THE SEQUENCE OF TESTS 
550 REPEAT 
560 Done_t=O 
570 EHTER IN THE TEST SEQUENCE 
580 OUTPUT 800;"TESTS:SEQN? "tVAL$(Run_ts) 
590 
600 
610 
620 

I_oS="" 
ENTER 800;I_o$ 
Tst=VAL(I_o$[4;2)) 

IF THI S TEST IS TO BE SKIPPED THEN SET THIS 
630 IF I_o$[7; l)="N" THEN Tst=-Tst 
640 IF THIS IS A PRIME FREQUENCY RUN THE TEST 
650 IF Tstt<O AND Prime$="Y" THEN 
660 CALLS THE SUBROUTINE NAME T(ABS(Tst)) 
670 T(.A.BS(Tst),Test_return) 
680 IF (Test_return=1) THEN GOTO Test_error 
690 Done_t=l 
700 END IF 
710 IF THIS TEST IS TO BE DONE AND IS NOT A PRIME FREQUENCY 
720 IF Tst>O AND NOT Done_t !BEN 
730 CALLS THE SUBROUTnt"E NAME T(ABS(Tst)) 
740 !(ABS(Tst) ,!est_retur.n) 
750 IF (Test_return=1) THEN GOTO Test_error 
760 END IF 
770 Run_ts=Run_ts+1 
780 UNTIL Ts1:=0 OR Run_ts=51 
790 END IF 
800 Ch=Ch+1 
810 UNTIL Ch=Sl OR Tx_f=-1 OR Rx_f=- 1 
820 Stp_test: 
830 CLEAR SCREEN 
840 PRINT TA.BXY(2 ,10), "FINISHED TESTING" 
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. ( 850 GOTO End_program 
860 Test_error: 

( 

870 CLEAR SCREEN 
880 PRINT TABXY(2, 10), "PROGRAM STOPPED , TEST '' ,ABS(Tst), "FAILED" 
890 E.nd_program: 
900 END 
910 T01:SUB T01(Test_return) 
920 COM /I_o/ I _o$ 
930 COM /Freq/ Rx_f ,Tx_f 
940 DIM Calling. name$ [22] ,Model$ [22] , Options$ [22] 
950 TEST ROUTINE NUMBER 1 
960 PRINT TABXY(2,12),"DOIBG TEST HUMBER 1 FOR FREQ ",Rx_f 
970 GET THE URJ.METER 1 FOR THIS TEST 
980 OUTPUT SOO;"TESTS:PARM? "&:VAL$(1) 
990 I _o$="" 
1000 ENTER 800; Lo$ 

1010 IF THERE IS NO PARAMETER THEN PAUSE 
1020 IF Lo$ [1; 5] ="Error" TBER 
1030 PRINT TABIY(2 , 14), "ERROR IN RECALLING THE PARAMETERS FOR 
TEST 1" 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 

Tes't. returll=l 
EHD IF 
Parm._1=VAL (I_o$) 

OUTPUT SOO;"TESTS:CONF? "&:VAL$(1) 
I _o$="" 
ENTER 800; I_o$ 
Calling. nameS=I.o$[4;21) 
Model$=l_o$[27;21] 
I1addr=VAL(TRIM$(I_o$[50])) 
Options$=I. o$[54] 

OUTPUT 800;"TESTS:SPEC? "I:VAL$(1) 
I_o$="" 
ENTER 800;I_o$ 
IF I_o$[1;S]="Error" TBER 

GET CONFIGURATION 1 INFO FOR THIS TEST 

GET SPECIFICATION 1 FOR THIS TEST 

1200 
1210 

PRINT TABIY(2, 14) , "ERROR IN RECALLING THE SPECIFICATIONS FOR TEST 111 

Test.ret1lrll=1 
1220 END IF 
1230 tover.limit=VAL(TRIM$(I_o$[4])) 
1240 Upper_limit=VAL(TRIM$(I.o$[17])) 
1260 Test$=TRIM$(I_o$[30]) 
1260 SUBEND 
1270 T02:SUB T02(Test_return) 
1280 COM /I. o/ I . o$ 
1290 COM /Freq/ Rx_f,Tx_f 
1300 TEST ROUTINE NUMBER 2 
1310 PRINT TABXY(2,13) , "DOING TEST NUMBER 2 FOR FREQ " ,Rx_f 
1320 SUBEND 
1330 T03:SUB T03(Test_return) 
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1340 COM /I_o/ I _o$ 
1350 COM /Freq/ Rx_f , tx_f 

( 
1360 TEST ROU'l'IJlE NUMBER 3 
1370 PRINT TABXY(2,14) ,"DOING TEST NUMBER 3 FOR FREQ ",Rx_f 
1380 SUBEJiD 
1390 !:SUB T(N,Test_return) 
1400 I CALL THE PASSED TEST NUMBER (N) 
1410 SELECT N 
1420 CASE 1 
1430 T01(Test_return) 

· 1440 CASE 2 
1450 T02(test_return) . 
1460 CASE 3 
1470 T03(Te~t_return) 

un 

Uti 

Uti 

2380 CASE 49 
2390 T49(test_return) 
2400 CASE 50 
2410 TSO(Test_return) 
2420 END SELECT 
2430 SUBEND 
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\ Program Usting Explanation 

10: This first line must contain the name of the Library and the 
program. This is checked by the TESTS subsystem when loading the 
program. 

180: Establish a common LoS string for the ENTER statements. 

150: Establish common R.xJ and Tx_f that can be used by the 
subprograms (tests). 

180: The Integer Test..retum is used by the subprograms to 
indicate the test ended with some error condition. The meaning of. 
Test..return c¢uld be expanded to include the status of the test (ie 
PASS/FAIL). 

200: Clears the !BASIC Screen. 

210: Prints and indication that the Demo program is running. 

240: Allows the User to stop the program using a softkey. 

270: Clear the Internal Bus of the HP 8922G 

310: Ch keeps track of which channel we are currently testing. 

320: Now Repeat for all Frequencies: 

330: Request all the channel values from the HP 8922G. 

340: Lo$ gets the string return. 

370: The R.x frequency is pulled from the string. 

390: The Tx frequency is pulled from the string. 

410: T_it$ gets either a "Y" or an "N" depending on whether this 
frequency is to be tes~. 

430: If a Prime channel has been specified then Prime$ gets a value 
of "Y"-

490: If this frequency is to be tested: 

500-520: Print out some information on the test about to be 
performed. 

530: Run_ts holds the value of the test currently being run. 

550: Repeat for all Specified Tests: 

560: .Done_t is initialized to not completed. 

580: Get the Test specifier for the current Test. 

590: Initialize Lo$ to a null string. 

600: Lo$ holds the value of the return string. 

610: Tst now hold the value of the current t.est. This .. ..-aJ.ue is equal 
to the index of the Test N a.me in the Test selection list shown on the 
Test Seqn screen. 
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630: This tests whether this test is to be run for all channels. Ji not, 
the value is still kept around but is made negative. This will be used 
in later tests. 

650: Ji the number of the test is indeed negative but the channel is 
prime, then the test is done. 

670: This calls a subroutine that maps the number of t.he test with 
the subroutine that defines this test. 

680: Ji there is an enor, then the program stops and the error is 
reported. 

690: Done_t is set to completed. 

700: End this IF statement. 

720: 'ff Tst Js suppose to be done, and has not yet been done, then 
now do it. 

740: Again, This calls a subroutine tha.t maps the number of the test 
with the subroutine that defines this test. 

750: Ji there is an error, then the program stops and the error is 
reported. 

760: End this IF statement. 

770: Increment the step for the Test index. 

780: Ji there are no more steps specified, or if the number of tests 
run is 51, then leave the test seqn loop. 

790: End the Tst IF statement. 

800: Increment the Channel number. 

810: Stop stepping tb.rough the channels if the number of cb.a.n.nels 
reaches 51, or if t he Receive or Transmit frequencies are specined at 
·1. 

820: The goto location for the stop test softkey. 

830: Clear the screen 

840: Indicate that the test is fuUshed. 

850: Goto the end statement. 

860: The goto location if an error occurs in one of the subroutines. 

870: Clear the screen. 

880: Indicate that one of the tests have failed. 

890: The goto for the end of the program. 

900: End of the main program. 

910: Subroutine TOl·This corresponds with test #l. This subroutine 
illustrates how to enter values from the Parameters, Configuration, 
and Specification screens. 

r 
'· 
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920-930: Includes the common variables . 

940: Dimension some variables that will be used to store values from 
the configure screen. 

960: Indicate that the first test is now active. 

980: Enter the value of the first Parameter. This is the value of the 
first parameter on the Parameter Screen. 

990: Initialize the Lo$ string. 

1000: Enter the value. 

1020-1050: If there is no deftned parameter this string will catch the 
error and return it to the ma.in program. 

1080: Get the information for the first instrument stored on the 
configure screen. 

1090: Initialize the Lo$ string. 

1100: Enter the string. 

1110: Calling..nameS now holds the string associated with the 
Calling Name field on the configure screen. 

1120: Model$ now holds the string associated with the Model field on 
the configure screen. · 

1130: Ilad.dr equals the value in the Addr field on the conftgure 
screen. 

1140: Options$ now holds the string associated with the Options 
field on the configure screen. 

1160: Get the information for the first Specification listed on the 
Specification system. 

1170: Initialize the Lo$ string to null. 

1180: ENTER the Lo$ string. 

1190·1220: If there is no specification defined for this specification 
number, then an Error will appear in the Lo$ string. If this occurs, 
stop the test and return the error to the main program. 

1230: Set the lower limit from the value in the string. 

1240: Set the upper limit from the value in the string. 

1250: Set Test$ to whether "Upper", "Lower" , "Both", or "None" of 
the specs are to be tested. 

1260: End of this subroutine. 

1270-1380: These are the second a.nd third subroutines. They are 
labeled T02 and T03 to correspond with the second and third test 
routines defined on the Test Seqn screen. 

1390-2430: SUB T maps the calls from the main program to the 
correct subroutine. The mapping is quite simple, with the main 
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program specifying which test to run and this subroutine calling the 
correct subroutine based on the SELECT statement. 

Creating A Ubrary And Default Procedure File 

Once the Code file has been created, an associated Library and 
default Procedure file for the Code file can also be created. 

Creating A Procedure File Wrth No Library 

If you do not want your program to use the different user-interface 
screens of the TESTS subsystem, you can create a Procedure from 
your Code file that does not have a Library associated with it. When 
the test information is defined, [NO LIB] is selected for the Library 
Name. 

When creating a procedure to run without a Library, the first line of 
your Code file mu.st be an exclamation point followed by the Code 
file name. For example, if your procedure is called 'FM_TESTS' the 
first line of your Code file must be-

l ! FM_TESTS 
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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 Analyze: , 4-38 

7 

750 ps 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, 4-7 4 
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 

adjacent cell, 4-16 
a<ljacent time$lot 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, 4-36 
AF Cnt Gate 

AF Analyzer, 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 generator, 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 (Amp! Main View) , 4-47 
DSP Analyzer (Ampl Mid View), 4-52 
DSP Analyzer (Amp! Rise View), 4-50 
DSP Analyzer (PhaseMain View), 4-58 
Fast TX Carrier Power, 4-62 
Output RF Spectrum (Main View), 4-92 
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Output RF Spectrum ('Itace 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 Analyzer, 4-108 
RF Generator, 4-111 
Spectrum Analyzex (RF Ge.n Controls), 4-118 

amplitude measuzemen.t, 2-33, 2-35, 2-39 
analog meter, &-5 
analyzing GSM signal, 2-17 
AnqAc.k, 10-6 
ANSI Tetminal, Configuxing, 10-6 
ARFCN, 4-ll 

Cell Configuration, 4-10 
Cell Control, 4-16 
Measurement Sync, 4-74 

arming, 4-45 
digital demodulation, +a3 

arming measuremen.~ 
settling time, 7-159 

Atte.n Bold 
Bit Error Test, 4-5 
RF Generator, 4-111 

audio frequency commands 
measure subsystem, 7-51 

audio frequency generator, 4-107 
Audio In 

AF An.alyzer, 4-35 
Audio In Lo 

AF Anal~er, 4-36 
audio input 

ftoatin,g, 4-36 
grounded, 4--36 

Audio Out 
AF Analyzer , 4-35 

audio speech eonfigurations 
settling time, 7-158 

Auto 
Bit Error Test, 4-5 

auto all 
range hold, 4-32 

automatic gain control 
RF analyzer, 4-108 

automatic level control 
speaker, 4-40 

Auto/Norm 
Oscilloscope (Trigger Controls), 4-88 

Aux BCCB 
Cell Configuration, 4-1! 

Aux RF ln 
Configure, 4-28 

Aux RF Out 
Configure, 4-29 

average transmitted power, 4-51, 4-53, 4-55 
averaging 

mea.sureme.nts, 5-2 
AvgTXPwr 

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

B 

BA 
Cell Configuration, 4-11 

b&eking up 
memory card files, 10-23 

bad sync message, 9-3 
Bad Syncs 

Cell Contr ol, 4-17 
base station all.ocation, 4-11 
b~ station identity code, 4-15 
battery 

discarding, 10-24 
in SlUM memory cards, 10-23 
replacing on memory cards, 10-24 
warning, 10-24 

battery bolder, 10-24 
baud rate, 4-33 

EMMI, 8-3 
BCC 

Cell Configuration, 4-12 
BE Count 

Bit Error Test , 4-5 
Beeper 

Configure, 4-29 
beeper loud, 4-29 
beeper off, 4-29 
beeper quiet , 4-29 
BE Ratio 

Bit Error Test, 4-5 
bit error test 

programming example, 7-132 
settling time, 7-158 

bh error test commands 
measure subsystem, 7-54 

bit error test subsystem, 7-12 
Bits Tested 

Bit Error Test, 4-5 
Bits to Test 

Bit Error Test, 4-6 
brightness 

screen. See intensity, Configure 
BUISt Len~h 

Measuremen.~ Sync, 4-74 
BmstNumber 

Measurement Sync, 4-75 
Bmst Sel 

Digital Demod, 4-44 
MeasuremeJJ.t Sync, 4-75 

burst selection 
measurement synchronization, 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 
Digita.l Demod, 4-44i 
Measurement Sync, 4-75, 4-76 

Burst Used 
Measurement Sync, 4-76 

c 
CA 

Cell Configuration, 4-12 
Ce.libra.te 

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

ca.ll 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 
prograrruning example, 7-114 

carrier power 
measuring, 2-35, 2-39 

carrier power measurement, 2-33 
cell allocation, 4-12 
cell configuration &ubsystem, 7-13 
cell control subsy&tem, 7-17 
Center Freq 

Spectrum Analyzer (Ma.in Cou~Jeb) , 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 

doc]( 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 
comments 

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

Bit Error Test, 4-5 
condensing command li~tements, 7-3 
CONFIGURE, 10-4 
CONFIGURE Screeu 

Aux RF Out, 4-29 
configuN 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-l 
auxiliary RF output, 6-2 
clock, 6-3 
cloclc output, 6-2 
d.ata input/output, 6-6 
data output, 6-4 
EMMI bus, 6-13 
FM output, 6-4 
HP-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 
reference 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 
valid 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 

con~rol cha.nnel, 4-12 
Control mode, 4-30 
Controls 

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

4-122 
Spectrum Analyzer (Main Controls), 4-115 
Spectrum A.nalyzer (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, 10.23 
country code, 4-14, 4-15 
Coupling 

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

for showing U$t results, 10-32 
CW commands 

measure subsystem, 7~61 
CW Freq 

CW Meas, 4-42 
CWFreqEn 

CW Meas, 4-42 
CW Power 

CW Meas, 4-42 
CW subsystem, 7~32 
cyclic-redundancy-check, 4-6 

D 

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

record size, 10-37 
data input selection, 4-ll 
Data Le,nsth, W-6 

Configure, 4-29 
Date 

Configure, 4-29 
DC AM 

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

AF generator, 4-107 
DC Level 
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AF Analyzer, 4-36 
de level measurement 

selection, 4-36 
DCS1800 

input attenuation, 4-123 
D~Emp Gain 

AF Analyzer, 4-37 
De-Emphasis 

AF Analyzer, 4-37 
de-emphasis ffiter 

setting gain, 4-37 
Delete 

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

demodulation, 2-59 
<tigital, 2-32, 2-34 

detector 
average peak hold, 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 
nns, 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 transmission, 4-19 
disk address, 4-29 
display subsystem, 7~34 
Distn 

AF Allal.yzer, 4-37 
distortion measurement 

select ion, 4-37 
Do Open Cal 

RF Analyzer, 4-109 
Download A Program, 1()..9 
download code files, 10-23 
DR.X 

Cell Control, 4-19 
DSP Analyzer 

Amp! Main, 4-47 
DSP analyzer commands 

measure sub$Ystem, 7-62 

r 
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DSP analyur measurement 
programming example, 7-151 

DSP analyzer subsystem, 7-37 
DTX 

Cell Control, 4-19 

E 

echo, 4-30 
Echo Delay 

Cell Contiol, 4-19 
electrical ma.n machine interla1le, 8-1 
electrical ma.n-maclline interl~ subsystem., 

7-39 
EMMl, S-1 

baud rate, 8-3, 8-4 
data, 8-4 
reset, 8-3 
status event, 8-2 
timeout mobile station response, 8-6 
timeout mobile station XON, 8-7 

ending a call 
programming 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 

Configure, 4-29 
external load resistance, 4-38 
Ext Load It 

AF Analyzer, 4-38 

F 

Fall Pos 
Pulse On/Off Ita.tio (Fa.ll View), 4-104 
Pulse On/Off lta.tio {Main View), 4-99 

fut transmitter carrier power meuurement, 
2-33, 2-39 

fast 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 

Configure, 4-29 
firmware revision date, 4-29 
First bit 

Measurement Sync, 4-76 
First Bit 

DSP Analyzer {Data Bits), 4-56 
Flatu~ 

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

Logging, 4-72 
FM Demod 

AF Analyzer, 4-35 
FM error message, 9-3 
FM Errors 

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

fonnf~ 
for test results printout, 10-37 

frame erasure, 4-6 
frame errors 

call COUll~, 4-18 
rrame Errors 

Cell Control, 4-18 
Fleq 

Spectrum Analyzer (Auxiliary Controls), 
4-122 

Spedrum 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 
Hop Control (RF Analyzer), 4-67 
Hop Control (R.F Generator), 4-70 
RF Analyzer, 4--109 
RF Generator, 4· 112 
Spectrum Analyzer (RF Gen Controls), 4-119 

frequency analyzer test, 3-6 
frequency correction bmst, 4-45 
frequency error 

continuous wave, 4-42 
Frequency Error 

DSP Analyzer (Pha.~~eMain View), 4-58 
frequency error measurement, 2-33, 2-43 
frequency generator lest , 3-6 
frequency, non-hopped 

CW Meas, 4-43 
frequency offset 

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

frequency spa.n 
spectrum analyzer, 4-117 

fuse, 1-4 
FW Revision 

Configure, 4-29 
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G 
Gain Cut! 

AF Analyzer, 4-38 
gain control, 4-38 
gate time 

AF analyzer, 4-36 
frequency counter, 4-86 
RF Analyzer, 4-43 

global keys, 5-10 
GMSK 

RF Generator, 4-112 
GMSK modulation test 

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

GSM 11.10 Aspect Ill, 8-1 
GSM900 

input attenuation, 4-123 
GSM signal 

an&)ysis, 2-17 
GSM signal requirements, 2-26 

H 

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

high p~ filter 
AF Analyzer, 4-38 

high-p~ filter 
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 
adding, 4-66 
inserting, 4-70 
reset, 4-66 
resetting, 4-70 

hop control subsystem, 7-42 
hop frequency 

deleting, 4-66, ~69 
Bop Mea.s Freq 

RF Analyzer, 4-109 
Hop Mode 

Bop Control (RF Analyzer), 4-66 
Bop Control (RF Generator), 4-69 
RF Analyzer, 4-109 
RF Generat.or, 4-112 

Hop Ofl'set 
CW Meas, 4-43 
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RF Analyzer, 4-109 
Spectrum AD.alyzer (Main Controls), 4-116 

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

clearing, 4-65, 4-69 
Bop Trig 

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

hop trigger 
~. 4-66, 4-69 

BP AdvanceLink, 10-6 
BP-IB 

address, 10-37 
EMMI subsystem, 8-3 
instruments on the "700" bus, 10-37 
status subsystem, 8-2 

BP-JB address, 3-3 
selecting, 4-30 

HP-TB Adts, 10-4 
Con1\gure, 4-30 

BP-JB commands 
abbreviations, 7-2 
angle brackets, 7-3 
AVG, 7-6 
colon, 7-3 
eo~ 7-3 
comment lines, 7-7 
eond~ statements, 7-3 
FNUM, 7-4 
FNUM_MQD, 7-4 
INUM, 7-4 
MET, 7-6 
MM, 7-4 
MM_MOD, 7-6 
multiple entries, 7-3 
optional commands, 7-4 
optional parameters, 7-2 
pound sign, 7-7 
query, 7-2 
question mMk, 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 choices, 7-3 
vertical bar, 7-2 

HP-IB command syntax, 10-3 
HP-IB coMector, 5-17, 5-30 

pin number overview, 6-17, 6-30 
BP-lB Mode, Control, 10-3 
BP-IB Mode, TalkkListen, 10-3 
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BP-IB port, 10-4 
BP-JB printer, 10-32 
BP-IB program examples, 7-113 
BP-IB programming, 7-1 

!BASIC computer 
initializing memory cards, 10-21 
to configure external instruments, 10-87 

!BASIC computer 
may be programmed, 10-29 

!BASIC Echo, 10-6, 10-8 
Configure, 4-30 

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

file nructu.res, 10-29 
BP 11807A, 10-29 
user written, 1 (). 29 

IEEE 488.2 common coiiUnandi, 7-46 
IF input 

auxiliary connector, 6-13 
IMEI request 

settling time, 7-159 
initializing memory ca:t1is, 10-21 
input amplitude 

CW Mea.s, 4-41 
Input Atten 

Spectrum Analyzer (Awciliary Controls) , 
4-123 

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

input auenuator 
spectrum 8Jlalyzer, 4-123 

Input Gain 
AF Analyzer, 4-38 

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

w~e.tion 
overview, 1-2 

insW!int; software, 3-2 
lnst Echo, 10-6, 10-8 

Configure, 4-30 
instrument setup 

recall, 5-6 
save, 6-8 

Intensity 
Configure, 4-30 

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

K 
keys, 6-1 

assign , ~2 
average, ~2 
cancel, ~2 
cell configuration screen, fr2 
cell control screen, ~ 2 
end call, ~3 
Gl, ~10 
G2, 5-10 
G3, frlO 
global (Gl, G2, G3), 5-2 
high limit, ~3 
hold, S-3 
BP-JB address, S-2 
increment, ~3 
Ll, &-9 
L2, fr9 
local (Ll, L2), 5-2 
low limit, 5-4 
measurement o.rrnint;, 5-4 
measurement synehroniztion soree:n, S..ii 
m~ge screen, 6-5 
meter, 5-5 
mobile station information screen, ~5 
no, 6-5 
on/off, 6-5 
o~a.te call, s-s 
previous, 5-5 
print, S-6 
~.s-6 
receive call, 5-6 
reference set, 5-7 
release, 5-7 
RF analyzer screen, fr8 
RF generator screen, S-8 
save, ~8 
tests screen, 5-8 
use memory, S-8 
yes,~S 

L 

LAC 
Cell Config, 4-13 

LAI 
Cell Couflg, 4-14 

level 
oscilloscope, 4-86 

Level (div) 
OscillO&COpe (Trigger Controls), 4-89 

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

RF An~lyzer, 3-7 
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Signal Generator, 3-4 
Library files, 10-2 
Library Files, 10-38 
Limit 

Cell Control, 4-19 
line voltage, 1-4 
Loading A Prog1:am, 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 
Cel1 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,~ 
Lvl 

Oscilloscope (Main Controls), 4-86 
Oscilloscope (Marker Controls), 4-90 
Oscilloscope (Trigger Controls), 4-89 
Output RF Spectrum (Trace 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 
Spectru.m Analyzer (Marker Controls), 4-120 
Spectrum .Analyzer (RF Gen Controls), 4-119 

M 
MAl 

Cell Conflguration, 4-13 
Cell Control, 4-19 

MA2 
Cell Conflgura.tion, 4-13 

MAIOl 
Cell Configuration, 4-14 

MAI02 
Cell Configuration, 4-14 

man maclline interface, 8-1 
Manual 

Bit Error Test, 4-7 
Marker 

Index-a 

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

MarkerPos 
DSP Analyzer (Ampl Fell View), 4-54 
DSP Analyzer (Ampl Mid View), 4-52 
DSP Analyzer (Ampl Rise View), 4-00 
DSP Analyzer (Phase Err View), 4-60 
Output RF Spectrum (Trace View), 4-96 

MatkerPos 
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 

Marker To, Ref Level 
Spectrum Analyzer (Marker Controls), +121 

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

4-55 
MCC 

CeU Config, 4-14 
Meas Cntl 

Bit E~or Test, 4-8 
Meas Mode 

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

Bit Error Test, +7 
Meas Reset 

AF Analyzer, 4-39 
Conftgure, 4-30 
Oscilloscope (Main Controls), +87 
Oscilloscope (Marker Controls), 4-91 
Oscilloscope (Trigger Controls), 4-89 
Spectrum Analyzer (Awcil.iary Controls), 

4-124 
Spectrum Analyzer (Main Controls), +116 
Spectrum Analyzer (Marker Controls), 4-121 
Spectrwn Analyzer (RF Gen Controls), 4-119 

Measurement 
Bit Error Test, 4-7 

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

DSP Analyzer (Ampl Main View), 4-48 
measurement summary message, 9-2 
measurement syncluoniza.t.ion, 4-7 4 
measurement syncluoniz<\tion subsystem, 7-85 
measure subsystem, 7-50 
memory cards 

, ....... 
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backing up progtams, 10-23 
batteries, 10-24 
COPY _PL progtam, 10-23 
initializing, 10-21 
inserting and removing, 10-19 
SRAM and OPT part numbers, 10-20 
write-protect swikh, 10-22 

messages, 9-1 
bad sync, 9--3 
Communication Failures, 9-1 
FM error, 9--3 
level la te, 9--3 
level short, 9--3 
low level, 9-3 
measurement summary, 9--2 
no error, 9--S 
protocol errors, 9-4 
RF overload, 9--3 
short burst, 9-3 
sync status, 9-3 

Midamble 
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 of&et 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 ea.mp on 

programming example, 7-114 
mobile station comma.nds 

mea..sure subsystem, 7-59 
mobile station information, 4-82 
mobile station orignina.ted call 

programming example, 7-121 
mobile station timing error, 4-22 
mobility management, 4-20 
Mode 

Cell Control , 4-20 
Configure, 4-30 
Output RF Spectrum (Main View), 4-93 

Mode field , 10-4 
modulation 

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

connector, 6-16.1 
MS information syb$ystem, 7-81 
MS TX power level 

settling time, 7-159 

N 
NCC 

Cell Configuration, 4-15 
Next 

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

Next Peak (Marker Th) 
Spectrum Analy...er (Marker Controls) , 4-121 

no error me:s5age, 9-3 
Norm 

Cell Control, 4-21 
normal burst, 4-45 
Notch Gain 

AF Analyzer, 4-39 

0 

Off,4-8 
Offset 

Configure, 4-30 
One-Time Progtamma.ble 

OTP memory cards, 10-20 
On UUT Failure 

continue or stop, 10-30 
Open/ Auto DAC Value 

RF Analyzer, 4-110 
ope11-loop AGC 

RF analyzer, 4-108 
o])fln loop AGC calibration 

RF analyzer, 4-109 
operating environment, 1-6 
Opt 001 Ref Out, 4-30 
options, 1-6 
originating a call 

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

originating calls, 2-11 
oscilloscope, 4-86 

arming, 4-88 
measurement point, 4-39 
triggering, 4-88 
trigger level, 4-89 

oscilloscope comma.nds 
measure subsys~em, 7-74 

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

CRT or Prin.ter, 10-32 
Output Beading comments, 10-32 
Output Resul~ 

All or Failures, 10-31 
Output RF Spectrum 

Output RF Spectrum (Main View), 4-93 
output RF spectrum comman<U 

lndex-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 Spectrum ('!lace View), 4-97 

p 

pages 
caJl counts, 4-21 

Pages 
Cell Control, 4-21 

Paging 
Cell Control, 4-21 

parameters 
enter into Test Executive, 10-36 

Pa.rity, l0-6 
Configure, 4-31 

Pass Filter 
Logging, 4-73 

PCN interface 
connector, 6-16.2 

peak detector 
with de-emphasis, 4-39 

Peak (Marker To) 
Spectrum Analyzer (Marker Controls) , 4-121 

Peak Phase Error 
DSP Analyzer (PhaseMain View), 4-59 

peak transmitted power, 4-48 
peak transmitter carrier power measurement, 

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

AF Analyzer, 4-39 
PkTXPwr 

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

AF Allalyzer, 4-35 
Polarity 

DSP Analyzer (Data Bits), 4-57 
POnOffFall 

Pulse On/Off Ratio (Fall View), 4-105 
POnOffiUse 

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-11) 

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

zeroing, 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) 

setUing time, 7-158 
Pr&-Ttig 

Oscilloscope ('Iligger Controls), 4-89 
Print 

Configure, 4-31 
print address 

selecting, 4-31 
Print Adrs, 10-4 

Configure, 4-31 
printer 

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

printouts 
for the test results, 10-31 

Print Title 
Configure, 4-31 

Print To, 10-4 
Configure, 4-31 

problem solving, 2-63 
Procedure files , 10-2 
Procedure Files, 10-26 
Program Development Tools disk, 10-14 
Program Example, l0-38 
program examples, 7-113. 
PROGram Interface Commands, 10-14 
Program Listing 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 originated call, 7-118 
mobile station camp on, 7-114 
mobile station originated call , 7-121 
pulse on/off, 7-146 

programming techniques, 10-29 
programs 

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

program status 
run indicators, 10-29 

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

protocol interface, 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 measurement, 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 

programming e.xa.mple, 7-146 
pulse on/off ratio, 4-98 
pulse on/off ratio commands 

measure subsystem, 7-76 
pulse on/off ratio measurement , 2-34, 2-51 
pulse on/off ratio subsystem, 7-92 
Pulse On/Off Rise ·' ·~ 

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

Q 

query measurements 
settling time, 7-158 

R 
RACHs 

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

radio frequency analyzer,- 4-108 

~ .... 

,:.,· t,; 

radio frequency generator; 4-1Uv ·•' .;. f.':i» •• ·.•~0 

radio specifications, 10.35' . -r<. ' • • ;,.,., ... -
radio tests -: ! "= 1 r.. ,t;·. , • 

reduce testing time, 10-34 · . • -; 
selecting, 10.33 

•.• t 
' ' 

;:: : .i,.~ ' I 

ramping '· -·:· ·. 
output RF spectrum power,.:4-93, ~4<96. J ; • · 

Range Hold '· '..!. • ~· ,, • ' 
Configure, 4-32 ·- • ' ., ~· ~- -~ ·:, ~ • ,,, • · 1 

Rev Pace, 10.6 ~£'; · .;; . 
Configure, 4-32 .:. •• ,, ··• ~· v .. Jl 

read-only setting v "'' ·.· " ... . ;;.. . .v · 

on the memory card, 10-22 ·1:~· . ~ : •t · :· 
read-write setting .7L : :·t. .· ··•• . 

on the memory card·, 10-22· . d:"'. • ; ;;·~ · 1 
. . 

reeerve pacmg ·,' 
setting, 4-32 ~ · · •·· , 1 

Receive/Transmit Pacing, 10: 6 .. •. ~ 
reteiving calls, 2-11 
record size 

for data collection , 10-'37. • .· ..- ' • 
reference ·'·~. "''~ ·· ,, 

setting, 5-7 
Reference 

Bit Error 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 

Ref Level 
Spectrum Analyzer (Auxiliary Controls), 

4-124 
Spectrum Allaly~er (Main ControLs), 4-117 
Spectrum Analyzer (Marker Controls) , 4-121 
Spectrum Analyzer (RF Gen Controls) , 4-1!9 

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

Relative MS Timiug Err 
Cell Control, 4-22 

ResAllFS, 4-8 
reset 

call count , 4-23 
measurement , 4-30, 4-87, 4-89 
SACCB Meas, 4-23 

R.eset 
Cell Control , 4-23 
Oscilloscope (Trigger Controls), 4-89 

R.eset Address 
Hop Control (RF Generator), 4-70 

Reset Adrs ":'' :-:·~~··· 
Hop Control (RF Analyzer), 4-_66, •. . 

ResTypel, 4-8 .. . 

... ' ! 

ResTypelA, 4-8 
ResTypeiB, 4-8 
ResTypeli, 4-8 

~· .. , . 

R.F analyzer, 4-108 
RF analyzer subsystem, 7-94 
R.F Ani Amp! Control 

Cell Control, 4-23 
RF Cnt Gate 

CW Meas, 4-43 
RF gene:ra.tor, 4-111 

amplitude, 4-5, 4-10, 4-16 
R.F 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 

•t ... 

. .~ 

' ·; .. !! . -

• -:· f 

.~ 
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Spectrum Analy:er (Awciliary Controls), 
4--124 

RF Level Offset 
CoDJ\gure, 4-33 

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

RF ovdoad messb.ge, g..3 
R F spee~1.1m m.easutement, 2-34, 2-55 
RisePos 

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

RJ-11/RS-232 adapter, 10-5 
RMS Phase Error 

DSP Analyzer (PhaseMain View), 4-59 
:RS-232 printer, 10-32 
RS-232 Serial port, 10-4 
*RST 

settling time, 7-158 
Run Mode .. 

Contin.UOUji or S'mgl~ Stei!, 10-31 
runxring tests, 2-17 
Run/Stop 

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

• I 

s 
SACCH Mea$ >:<• , 

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

'"· 

AF Analyzer, 4-35 :J! 
Scope Lvl ,. t •. • • ~· •• ; : 1 

Oscilloscope (Triggcy Co..$ols), 4-89· 
Scope To , • 

M Analyz~ , -4-39 
screens , \ .. • 

AF Analyzer, 4..35. , .,.~ - • ~ 
Bit Error Test; 4-4. , ., r·. 
Cell Contigur~ion, 4-Q •· • ' 
Cell Control, 4-16 ,. , 
Configure, 4-38 . • 
CW M~,,....,..4J r 

Digital Demod; 4-4.4 
DSP Analyzer, '4-47 . 
DSP A\la.lyzer:Ampl Fall, 4-54 
DSP Analyzer:Ampl Mid, 4-52 
DSP Analyzer:Ampl Rise, 4-50 
DSP Analyzer:Data Bits, 4-56 
DSP Analyzcr:Ph.a.se Err, 4-60 
DSP Analyzer:PhaseMa.in, 4-58 
Fas~ TX Carrier Power, 4-62 
Hop Control (RF Analyzer), 1-65 
Hop Control (RF Generator), 4-68 

' ,. 

. ... ') 

, .. ,.:. .. 
' .. 

e •' ' 

: ! ,, .. • 

' .. ' ... 
\ .1 • ., 

Loggi.llg, 4-72 
Meas'!Iement Sync, 4-74 
Message, 4-81 
MS InfelDlat.:on /Signaling, 4-82 
Oscilloscope, Main Controls, 4-86 
Oscilloseope (Market Controls) , 4--90 
Oscilloseope, Trigger Controls, 4-88 
Output RF Spectrum (Main View), 4-92 
Output R.F Spectrum ('Th&Ge 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 / RF Analyzer (AF Gen), 

4-101 
R.F Generator f RF Analyzer (RF Analyzer), 

4-108 
RF Gener-ator / RF Analy:er (R.F Gen), 

4-111 
Service, 4-114 
Spernum Analyzer (Auxiliary Conuols), 

4-12?. 
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 Ba.ud, 10-6 

Configure, 4-33 
Serial In 

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

eoutrol, .:4-34 ' 
serial inter!~ 

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

Configure, 4-34 
serving cell, 4-15 :• · 
Settable 

CellConfi.gutation, 4-15 
settable state of .HP 8922G 

settling time, 7·167 
setting high limit, ~s 
setting low limitr 5-4_;., 

setting reference, ~ 7 • ,. · 
Settling 

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

settling time 
actived state of HP 89220;.'7-157 
anni.ng measurements, 7-159---
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between HP-IB comma.nds, 7.:15& .··.: ....... ,, ·' 
between !BASIC comma:n:d!i, 7".15&:>' : ;~. ·.•.rf 
bit error test, 7-158 r . ..;. .e~ :·.•.= • 
changing audio speeck. confit,'Ul'ati·o.oifl IT -158 
e.nding a call, 7-157 .·'! : · · · ·•:b 

IMEI request, 7-159. ' · · ·· .,, 
loopback fWlctions, 7-1:58 ,: • <·.H:~· • 
MS TX power level, setting;'ll-15"9 ·• ·::r~· !JL 
originating a call, 7-157 ·· ... "1~ ,._ 1_.r.!.! \.• 
preset (*R.ST), 7-158 · ·. r:C· :Y.11J''! 
query measurements, 7-158·' . ;<:ln'1 
reference oscillator calibra.tion,:?-1~9~ ·-··'•L 1 

settable state of liP 8912'G,.7-157:o.• '''~) 'l.il' 
TMSI reallocation, 7-159 iO .+ 

setup •r,., .. ,~~') ~.il 

measurment, 2-27 ~!.1 i -
ShortBurst message:-9-3 • • ' .r.s~~ctilD "iji 

signaling, 4-82 ' I l 
signal requirements 

GSM, ~26 
SIN AD 

AF Analyzer, 4-40 
SINAD measurement 

selecting, 4-40 
Single/Cont 

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

slow associated control channel, 4-.24 
Source 

Hop Control (RF Analyzer) , 4-67 
Hop Control (RF Generator), 4-71 

Span 
Spectrum Analyzer (Main Controls) , 4-'3iliP" 

speaker . t,,~J,_:t .!J ·!.~' 
off, 4-40 .. : _- •· . - ·•r~;, .-.·'l 
volume control, 4-40 ~~ . ·· ·"i. .. 

Speaker ALC, 4-40 - ,·, '-'- '!!"• .•f! . -,: ,. 
Speaker Vol ;:"'~ ~.,i.~.c··· ~-.o;o .. • :. ··i::' .. 

AF Analyzer, 4-40 -:• ·• .t • 

specifications ~. c.>. <>~::l.. ":~~-

enter into Test Executive, 10-3'5 -' •:<::· !l:J r P 

spectral purity test , 3-4 ;,k ·!j'" 

spectrum analyzer ·· · •ru•/';.._ : ·.t:""-•!l.: 1 

calibrating, 4-93, 4-99'., .. ,,. •:J:: · < ;;.~. •t. ;--..... 

spectrum a.nalyzer commandS • · ; • .. uJ ,p (;;• •· 
measure subsystem, 7-80 · .• ~ .~!.:l·,:i c~::· ~..l.li'·<: 

spectrum analy?.er subsystem,.;'i"-99-.{!. "''" ~.t!!F~<. 
spectrum analyzer test, 3-9 '· .. · ::.···· · • '.': ., 
Speech • ·: ~,. 

Cell Control, 4-25 , , .' ~ ' • ·- .. , 
speech configuration~ \., -.·.:V .• 1 1i k1if>'' :, ··i! 

settling time,.\7-158 ·"·•·11'·0 ".!.:: • --J·w i\ 
Speecb Gain .. 

Cell Control, 4-26 '" ~. · ~ J ··· ·, -
SRAM memory catds ·; ,•Jl'fl"f.i'l!l,.· 

contain a battery, 10-23 
initializing, 10-21 
write protection, 10-22 

State 
Digital Demod, 4-45 
Fast TX Carrier Power, 4-63 •- "' 

Static Random-Access Memory '1\ttl.,; ' • ' 
~ ~. '.:.: SRAM memory cards, 10...20 · ':1 lU~ 1 

• ·:;. 

Status .o:,~tJ'i·.tj~ .. r 
Digital Demod, 4-45, 4-78 ... •. :"'i 

status subsystem, 7~101 l .- , 

Stop Length; 10-6 · · · -~ '- '·' 1 

Configure, 4-34 ... ;o r ·. •· t,i 
sweep time ~ ri · :lf '"' 

oscilloscope, 4-87 
-. , 

sweep trigger 
arming, 4-89 

synchronization burst, 4-45 
synchronization errors 

digital demodulation, 4-45 
DSP Analyzer, 4-48, 4-Sl\ '4.:53, 41-'551.''4-57, 

4-59 4-61 - .. . ~: " ·~ · ~!U' 
1 • • \ •• 

measurement synchronization 4-79 r 'll.Jul 

output RF spectrum, 4-94 ' . ' ··: ··iL 
Output RF Spectrum (Tl'aee Vibw)', 4-=97 7. 
pulse on/off ratio, 4-100, 4-102, 4-105 

synchronization mode 
measurement synchronization, 4-1-8+' .:!~- ..:.? 

Sync Mode ·,) 

Measurement Sync, 4-78 
Sync Pattern Start Position 

Measurement Sync, 4-77, 4-78 
Sync Status < ~ 4 . ::•CY U. a..h. ] .{. 

Digital Demod, 4-45 ' 1 • , ::.·.:- ' 

DSP Anldy'zer~(Mn.pf'Fa•.U;o.Vie~)~ 4-55 •· .. ,:_;; . 
DSP Analyzer (Amp! Main View), 4-48 '' •-·:~~.­
DSP Analyzer (Amp! Mid-.View);4;'/;3.;. . < 
DSP Analyz~ (Ampl Rise View), 4-51 ~ ... .. ,, 
DSP Analyzer (Data Bits), ¥571'! i .. .11 : ~ 
DSP Analyzer (Phase Err:·View}, 1.4-61 ,::; .· 
DSP Analyzer (PhaseMain•·Vi&~H-~fi9"1 :,..-. 
Measmement Sync, 4-79 • • I . ~ ~ • .;r.;~~- :~· · 
Output RF Spectrum (Main 'l'liew);•·¢.'94• -, 
Output RF Spectrum (Trace View)i'<~-'97~'• ._, 
Pulse On/Off Ratio (Fall· Vie..P){ 4-'-!05-• ; ., 
Pulse On/Off Ratio (Mafu' V.-iew)~'~l'OO . '' 
Pulse On/Off Ratio (Rise V4ew~;;*40l2 ··· 

sync status message, 9-3 . rr :··: ·=~ ~ - ~-· ., • 
sync staus message , :: .. ; --:-": :·;(,.a..!. -:·~ ~ 

what to do, 2-63 l-·~ · ~:c·t'~!.l.'. <'' · r 

system bus, 6-18 .,(, .. -:~t.:d- <r,>1i 
pin number overview, 6-28 : :Y .. :! • J :~ ~-
signal descriptions, 6-18 ·. r ' ·. r'C' 

system subsystem, 7-107 .;: ' i,. : 
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T 

Talk&Listn mode, 4..30 
TCB Control '"~· r "'"'' 

('..ell Control, 4-26 
TCB parameters, 4-26 
TCB Parms 

Cell Control, 4-26 
Test 

Cell Control, 4-27 
test equipment, 3-2 
Test F..xecution Conditions, 10..30 
Test Executive 

parameters, 10..36 
spec.ffications, 10..35 
test sequence, 1()..33 

testing t he radio, 10..13 

.. r: 
•' ...•. 
·. 

w 

1'\ •• 

testin.g time ·, 
how to reduce, 10-34 · . .; ·•:-" ' !~ ~ 

Test Library flles '-!'-. ·:i1': ~~i r: ; 
backing uV, 1~3-- tt:ct. •f. .... ·· · ·i ·• · f~'.l 

Test Parameters, 10-36 ~ •s·R~~ .,, '111 1 ~:-: • _ ~ 

Test Procedure files 
backing up, 10..23 

tests 
for ra.dios, 1()..33 

Test Sequence 
running a, 10-13 

Test Sequence menu, 10..33 
Test Specifications, 10-35 
TESTS Subsystem, 10-1 
Time 

Configure, 4-34 
DSP Analyzer (Phase Err View), 4-61 
Oscilloscope (Main Controls), 4-87 
Oscilloscope (Millker Controls), 4-91 
Oscilloscope (Trigger Controls), 4-89 
Output RF Spectrum (Trace View), 4-97 
Pulse On/OfT. Ratio (Fall View), 4-105 
Pulse On/ Off Ratio (Rise View), 4-103 

Timel- 12 
DSP Analyzer (Amp! 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 station, 4-22 

TMSI reallocation 
settling time, 7-159 

traffic channel control, 4-26 
tra.ining sequence eodes, 4-45 
transient settling ~mes, 7-157 

transmit pacing 
setting, 4-34 

transmitter power, 4-27 
t ransmitter power measurement, 2-33 
'fiig 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 Aualyzer {Phase Err View), 4-61 
DSP Analyzer (PhaseMain View), 4-59 
Fast TX Carrier Power, 4-63 
Me<u>urement Sync, 4-79 
Output RF SpeJ:tr uJll (Main View), 4-94 
Output RF Spectrum (Trace View), 4-97 
Pulse On/OfT. Ratio (Pall View), 4-106 
Pulse On/Off Ratio (Main View), 4-100 
Puls~; 9n/Olf~ij~ (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 earrier power, 4-63 
measurement synchronization, 4-79 
output RF spectrum, 4-97 
pulse on/off ratio, 4-100, 4-103, 4-106 

trigger qualifier 
digital demodulation, 4-46 
measurement synchronization, 4-79 

trigger source 
measurement synchronization, 4-79 
oscilloscope, 4-89 

trigger subsystem, 7-108 
Trig Qual 

Digital Demod, 4-46 
Measurement Sync, 4-79 

Trig Source 
Digital Demod, 4-46 
Fast TX Carrier Power, 4-64 
Measurenwnt Sync, 4-79 

tuning mode 
Configure, 4-32 

TX Carrier Power, 4-64 
TX Level 

Fast TX Carrier Power, 4-64 
Type 

Cell Control, 4-27 
Type!, 4-8 
TypeiA, 4-8 
'l'ypeiB, 4-8 
Typell, 4-8 
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u 
;!ici~ •. ~ J;('l)'2!l$1J 

b.~ ~ •I ':T.iJ ~ ... ;. 

units keys, 5-10 l':'~ 
user defined burst, 4-4S!<<t'J .;;!"' " 

Using the Knob, 10-14 

!~·r,"<t "tt'-·:•m'1J. i• 

•,~:..s1~::: ~.~,.r 

v 

~ 10t:1.-' J .... ~.: .. :~b f,s;t~i_~ 

; ~ ~ ":- 1{1&-·\..;c.J.. qc.o. 
11·~-f. 

-1 • ""'"t:i ~~;:-"'~ .J:.J' J U.l 

J .. •...;r:-: ... :.·1·~~ iue:n:tt.uv.am 
\"\:; ·~ .(It.J'lJ.>,<p 'r.R W•:ttuo 

''; • ~ • .·•i"-': it\. \11•) ...ai.U<( 

· :rp 7!~:-:Q~::J 

.... 
17> -I- ,IJ<:Jlt~•'iLJc·d:;!I"~<t ' 'C'>UIU':t.::l 

~~ ·~ ~qc;~r:··,._, •. 
~ . . .rd fJ'i' ~ ;!~ 

lsu~; '1 

( ~ }i t 'I ~ E'!"!~& \.•_ 

·~·.· ~ ~.31! .t: ;n.-.L~~l~ 4-· '·~~~ 

!: .. "t:..' :•c:.. ~!"'::1 
~~' boal!i· i£;~ , '~ 

;~o~ :s' ~,_.-.: r~.t :u . xu· 1 .. ~··4 

~T ~ ,J .. rr~ ;: • -l!n:s: s;: ~ 

:>om ,. Ju. 

( .. J ,~:_t:-g,J •n ~ 
~ ~ 1:9?1 •• q :•( ;:u; .... ;J"' J 

L .... 1.1.~~r 
''<:·~ ,,!7!';)'~ !). ;:~.J;J Y. !~ ::u: 1 

~'I i' 

··-
p ~ (''(!~ 

~:,.- '""'uv7' 
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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 


