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ICONFIQUIre PV TIMe . . e 399
ICONFIgUre:RHO . . . 403
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CONFIQUIE:SPECTIUM . . . ottt e e e e e e e e e 425
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CON I GUIE? L e e e 326
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DISPlay: TRACE N ST AT ] 2. . o ottt e e e e 333
DISPlay:WAVeform[n]:WINDow[m]:TRACe:Y[:SCALe]:PDIVision <power> ................ 338
:DISPlay:WAVeform[n]:WINDow[m]:TRACe:Y[:SCALe]:PDIVision? ....................... 338
:DISPlay:WAVeform[n]:WINDow[m]:TRACe:Y[:SCALe]:RLEVel <power>. .................. 339
:DISPlay:WAVeform[n]:WINDow[m]:-TRACe:Y[:SCALe]:RLEVel? .. ... ... ... .. ... ... ... ... 339
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:DISPlay:WINDow[:SELect] <number> . . ... ... . . . 339
DISPlay:WINDOW[:SELECE]? . ... e e 339
DISPlay:WINDow[1]]|2]3]4: TRACe: X[:SCALe]:COUPIe O1]JOff|ONn ....... ... ... ... ... 340
DISPlay:WINDow[1]|2|3]4: TRACe: X[:SCALe]:COUPIe?. . . .. ... e 340
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DISPlay:WINDow[1]|2|3]4: TRACe: X[:SCALe]:PDIVision?. ... ... ... i 340
DISPlay:WINDow[1]|2|3]4: TRACe: X[:SCALe]:RLEVel <number>. ....................... 340
DISPlay:WINDow[1]|2|314: TRACe:X[:SCALe]:RLEVel? . . . ... . 340
DISPlay:WINDow[1]]2]3]4:TRACe:X[:SCALe]:RPOSition <number 0.0 t0 10.0> .. .......... 341
DISPlay:WINDow[1]|2|3]4: TRACe: X[:SCALEe]:RPOSItioN?. ... ... ... e 341
DISPlay:WINDow[1]]|2]3]4:TRACe:Y[:SCALe]:COUPIe O1JOff|ONn ... ... ... ... ... ... 341
DISPlay:WINDow[1]|2|3]4: TRACe:Y[:SCALe]:COUPIe?. . . ... .. s 341
DISPlay:WINDow[1]]|2]|3]4: TRACe:Y[:SCALe]:PDIVision <number> .. ................... 341
DISPlay:WINDow[1]|2|3]4: TRACe:Y[:SCALe]:PDIVision?. ... ... ... i 341
DISPlay:WINDow[1]]|2]|3]4: TRACe:Y[:SCALe]:RLEVel <number>. ............. ... . ..... 342
DISPlay:WINDow[1]|2|3]4:TRACe:Y[:SCALel:RLEVel? . . . .. .. 342
DISPlay:WINDow[1]]2]3]4:TRACe:Y[:SCALe]:RPOSition <number 0.0 t0 10.0> .. .......... 342
DISPlay:WINDow[1]|2|3]4: TRACe:Y[:SCALe]:RPOSItioN?. .. .. .. ... e 342
FETCh:<measurement>[Nn] 2. . . ... e 343
FETCRACPIND. o oottt e e e e 356
FET ChiC D POWe N 2. o oo 364
FET ChiCHPOWEI N ? . o e e 383
FETCh:EVMOPSKIN] 2. . .o 384
FETCRIMIN? . e e e e e e e e e e 387
FETCh:MCPOWEI N ? . . oot e e e e 390
FETCH OBW N . ottt et e e e e e e e e e 392
FETCh:PCONLrol[N]? . . oo e e e e e 394
FETCh P STatistiClN] 2. . . . oo e e e 397
FETCh PV Time N 2. . oo e e 399
FETCh RHO N .. 403
FETCh:SEMaASKN]? . ..o 419
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ANSTrument:CATalog[:FULL]? . ..o e e 349
AINSTrument:INSELeCt <INteger>. . . ... e 349
INSTrument:NSELEC?. . . .. ... 349

:INSTrument[:SELect] BASIC|SERVICE |CD-
MA|CDMA2K|GSM|EDGEGSM|IDEN|NADC|PDC]|

WCDMA | CDMALXEV . . e 350
'INSTrument[:SELect] SA| PNOISE | BASIC | CDMA | CDMA2K | EDGEGSM | NADC | PDC | WCD-

MA[JCDMAILIXEV [NFIGURE . . ... e e e e e 350
INSTrumMeNnt:SELECE]?. . . .. 350
IMEASUIe AC P N o 356
IMEASUre:CD POWEI N2 . oo 364
IMEASUre:CHPOWEI N ? . .o 383
MEASUre:EVMOPSKIN] 2. . o o 384
MEASUINE: IMIN] 2. . 387
MEASUIre:MCPOWEI N2 . . oo o e e 390
MEASUIe: OB W N 2. . 392
MEASUre:PCONTIol[N]? . . o o 394
MEASUre: PSTatistiCIN] 2. . . . o 397
IMEASUre: PV TIme N o e 399
IMEASUre: RHO N . .o 403
IMEASUre:SEMaAsKN]? . .o 419
IMEASUre:SPE CTIUM| N ? . . . e 425
IMEASUre: WAV fOrm N2 . .. 428
READ:<measurement>N] 2. . .. .. 430
READ: ACP N 356
IREAD: CDPOWEI N . o o e 364
READ: CHPOWEI N2 .o o 383
READ:EVMOPSKIN] . . . 384
READ:IMIN]?. . o o oot e e e e e e e e 387
READ:MCPOWEI N . . oo e 390
READ:OBWN]?. . .« o oottt e e e e e e e e e e e e 392
READ:PCONTIOI N 2. . oo 394
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READ: PV TIME N . o 399
READ:IRHOINT? .o oottt e e 403
READ:SEMaASK N 2. . . .o 419
READ:SPECIIUMIN]? . .o 425
READ: WAV O M N . . o o 428
TRIGQer[:SEQuence]:AUTO:STATe OFFJONJOJL ... ..o e 583
TRIGQer[:SEQUENCE AU T O ST AT . . o ot e e e e e e 583
TRIGQer[:SEQuence] AUTO[TIME] <time> . . ... .. .. e e 583
TRIGQer[:SEQUeNCe:AUTOTIME]?. . . . oo e e e e 583
TRIGger[:SEQuence]:EXTernal[1]|2:DELay <time> . ... ... ... ... . . . . .. 584
TRIGger[:SEQuence]:EXTernal[1] | 2:DELay?. . . . .. ..o e e 584
TRIGger[:SEQuence]:EXTernal[1]|2:LEVel <voltage>. . . . .. ... ... ... 584
TRIGger[:SEQuencel:EXTernal[1] | 2:LEVel?. . . . . . e 584
TRIGger[:SEQuence]:EXTernal[1] | 2:SLOPe NEGative |POSitive ........................ 584
TRIGger[:SEQuence]:EXTernal[1] | 2:SLOPe? . . . . oo e 585
TRIGger[:SEQuence]:FRAMe:ADJUSt <time>. . .. .. ... .. e e 585
‘TRIGger[:SEQuence]:FRAMe:PERIod <time>. . .. ... .. . e 585
‘TRIGger[:SEQuence]l:FRAMEIPERIOA? . .. ... e 585
‘TRIGger[:SEQuence]:HOLDoff <time> . .. .. ... .. . . e 586
TRIGger[:SEQuencel:HOLDOM? . . . ... 586
‘TRIGger[:SEQuence]:IF:DELay <time>. . . . ... .. e 586
TRIGger[:SEQuencel:IF:DELAY? . . . ... 586
‘TRIGger[:SEQuence]:IF:LEVel <ampl>. . . ... 587
TRIGger[:SEQuence:IF:LEVel? . . ... 587
‘TRIGger[:SEQuence]:IF:SLOPe NEGative |POSitive. ... ... . . .. 587
TRIGer[:SEQUEeNCE IF:SLOPE? . . . . 587
‘TRIGger[:SEQuence]:RFBurst:DELay <time> . .. ....... ... e 587
TRIGger[:SEQuence:RFBUISt:DELAY? . . . .. .o e 587
‘TRIGger[:SEQuence]:RFBurst:LEVel <rel_power>. .. .......... . ... 588
‘TRIGger[:SEQuence]:RFBUrst:LEVel?. . .. ... . 588
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‘TRIGger[:SEQuence]:RFBurst:SLOPe NEGative |POSitive .. .......... .. ... . ... . ....... 588
"TRIGger[:SEQUeNcel:RFBUISL:SLOPE?. . ... . 588
[:SENSe]:ACP:AVERage:COUNt <integer>. . . . ... . e e 431
[SENSe]:ACP:AVERaAge:COUNTL?. . . ..o e e 431
[:SENSe]:ACP:AVERage: TCONtrol EXPonential [REPeat . . ........... ... ... ... ... .. ... 432
[[SENSe]:ACP:AVERage: TCONTrol?. . . .. ... e 432
[:SENSe]:ACP:AVERage[:STATe] OFF|ONJO|L ... . oo 431
[SENSElACP AVERAGE:STATE]? . . i e 431
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[:SENSe]:ACP:BANDwidth[n]| BWIDth[n]:INTegration?. .. ......... ... ... ... 432
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[:SENSe]:ACP:BANDwidth| BWIDth:INTegration <freg> .. .......... . ... ... ... 432
[:SENSe]:ACP:BANDwidth | BWIDth:INTegration? . .......... ... 432
[[SENSe]:ACP:FAST.:OFFSet:ADCIRANGE? . . ..ot e 434
[:SENSe]:ACP:FAST:OFFSet:ADC:RANGe

AUTO|APEak |APLOCK|MBPOIPEIPLI2IPLI8 P24 . ...\t 433
[:SENSe]:ACP:FAST:OFFSet: ADC:RANGe

AUTO|APEak |APLOCK[NONE|POIP6 P12 P18 . . ..ottt 434
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[:SENSe]:ACP:OFFSet:ABSolute <poOWer> . . . ... e 435
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ABSolute | AND |OR | RELative, ABSolute] AND |OR | RELative, ABSolute | AND | OR | RELative,

ABSOlute JAND JOR | RELALIVE . . . . . 444
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[:SENSe]:ACP:OFFSet:LIST[:FREQuency]

<f offset>,<f offset><f offset>,<f offset><f offset>......... ... ... . ... .. ... .. .. ... ... ... 438
[:SENSe]:ACP:OFFSet:LIST:FREQUENCY]?. . . . ot e e e 438
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[[SENSEe]l:ACP:OFFSet:RCARIIEI? . . o e 440
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[[SENSe]:ACP:OFFSet:RPSDENSItY?. . . . .o e 441
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[SENSE ACP:OFFSet: TEST 2. . . oo e e e e e 444
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[:SENSe]:ACP:OFFSet[:FREQUENCY]? . . ..ttt e e e e e e 438
[:SENSe]:ACP:OFFSet[n]:LIST:ABSolute

<power>,<power>,<pPoWer=>,<POWEr> <POWEE ™ . . . . .\ ittt e et e e e e e e 436
[:SENSe]:ACP:OFFSet[n]:LIST:ABSOIULE? . . . . . .. e 436
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[:SENSe]:ACP:OFFSet[n]:LIST:BANDwidth|[ BWIDth? .. ... ... ... ... .. . . . ... . . . . . ... 437

[:SENSe]:ACP:OFFSet[n]:LIST:RCARrier
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21

—
n
a
o
=4
o)
o
3
=
N
>
a
»




n
©
c
@©
€
€
o
®]
Y—
o
—
2
-

List of Commands

[SENSe]:ACP:OFFSet[n]:LIST:RCARIIEr? . . . o e 440
[:SENSe]:ACP:OFFSet[n]:LIST:RPSDensity
<rel_power>,<rel_power>,<rel_power>,<rel_power>,<rel_power>........... ... . ... ...... 441
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23

—
n
a
o
=4
o)
o
3
=
N
>
a
»




o
°
c
@©
£
£
o
O
—
o
-
2
4

List of Commands

[:SENSe]:CDPower:SFORMAt:MS . . ... . 457
[:SENSe]:CDPower:SFORMAt:MS?. . . ... e 456
[:SENSe]:CDPower:SPECtrum INVert[NORMal ... ... ... ... . . . 456
[SENSE]:CDPOWEr:SPECIIUM? . . . . o e e 456
[:SENSe]:CDPower:SYNC:MS DPCCh|PMESsage. . . ... ..o e 457
[SENSEL CDPOWEr: SYNC M S . o 457
[:SENSe]:CDPower:SYNC:SCRamble:MS <integer>. . ... ... . . i 458
[:SENSe]:CDPower:SYNC:SCRamble:MS?. . . ... 458
[:SENSe]:CDPower:SYNC:SCRamble[:BTS] <integer>. .. .......... .. 457
[:SENSe]:CDPower:SYNC:SCRamble[:BTS]:OFFSet <integer>. ... .......... ... ... ... 457
[:SENSe]:CDPower:SYNC:SCRamble[:BTS]:OFFSet? . .......... . .. i 457
[:SENSe]:CDPower:SYNC:SCRamble[:BTS]:TYPE LEFT|RIGHt|STANdard. ............... 458
[:SENSe]:CDPower:SYNC:SCRamble[:BTS]:TYPE? . . ... .. 458
[:SENSe]:CDPower:SYNC:SCRamble[:BTS]?. . . .. .. e 457
[:SENSe]:CDPower:SYNC:SYMBol:SPRead <integer>............... i, 458
[:SENSe]:CDPower:SYNC:SYMBOI:SPRead?. . . ... .. e 458
[:SENSe]:CDPower:SYNC:SYMBOI:SRATe <integer>. . ...t 459
[:SENSe]:CDPower:SYNC:SYMBOLSRATE . . .. . e 459
[:SENSe]:CDPower:SYNC[:BTS] CPICh|SCH|SYMBol|A2CPich ... .......... ... ... .... 456
[SENSE] CDPOWEr: SY N C BT S 2. o .t 456

[:SENSe]:CDPower:TRIGQer:SOURCE?. . . . .. o e e 460
[:SENSe]:CHPower:AVERage:COUNL <iNteger>. .. ... ..t 460
[:SENSe]:CHPower:AVERage:COUNTL? . ... ... e 460
[:SENSe]:CHPower:AVERage: TCONtrol EXPonential [REPeat. .. ......................... 461
[:SENSe]:CHPower:AVERage: TCONtrol? . .. ... .. .. e 461
[:SENSe]:CHPower:AVERage[:STATe] OFFJONJOJL ... ... o e 461
[:SENSe]:CHPower:AVERAQe[:STATE]? . . o oot e e 461
[:SENSe]:CHPower:BANDwidth | BWIDth:INTegration <freq>............... ... .. ........ 462
[:SENSe]:CHPower:BANDwidth | BWIDth:INTegration? .. ......... ... .. . ... ... 462

24



List of Commands

[:SENSe]:CHPower:FREQuency:SPAN <freq>. ... ... ... e 462
[:SENSe]:CHPower:FREQUENCY:SPAN? . . . . . e 462
[:SENSe]:CHPower:POINTS <INteger> . ... ... e 462
[:SENSe]:CHPower:POINtsS:AUTO OFFJONJO 1. .. .o e 463
[SENSe]:CHPower:POINtS:AUTO? . ... e e e e 463
[SENSEl:CHPOWEr POINTS? . .. e 462
[:SENSe]:CHPower:SWEep: TIME <time> . .. .. ... ... e 463
[:SENSe]:CHPower:SWEep:TIME:AUTO OFF|ONJOJ1. . ... ..o e 464
[:SENSel:CHPower:SWEep: TIME:AUTO? . . ... e e e 464
[[SENSel:CHPower: SWEepP:TIME? . . ... .. e e 463
[:SENSe]:CHPower: TRIGger:SOURce EXTernal[1]| EXTernal2| IMMediate ................ 464
[:SENSe]:CHPower: TRIGQErSOURCE? . . . . .. e e 464
[:SENSe]:CORRection:BTS[:RF]:LOSS <rel_power> . . ... .. i 465
[:SENSe]:CORRection:BTSRFILOSS? . . . .. e 465
[:SENSe]:CORRection:MS[:RF]:LOSS <rel_power>. ... ... e 465
[:SENSe]:CORRectioN:MS[:RF:ILOSS? . . . . o e 465
[:SENSe]:EVMQpsk:ADC:RANGe AUTO|APEak | APLock | M6 PO|P6]P12]P18|P24 .. ... .. 466
[:SENSe]:EVMQpsk:ADC:RANGe AUTO|APEak | APLock [NONE|PO|P6|P12|P18. ... ..... 466
[SENSel:EVMOQPSK:ADC RANGE? . . .. 466
[:SENSe]:EVMQpsk:ALPHa <NUMEeriC> . . . .. .. e 467
[SENSelEVMOPSK: ALPHaA? . . . ..o 467
[:SENSe]:EVMQpsk:AVERage:COUNT <integer> . .. ... ...ttt 467
[:SENSe]:EVMOQpsk:AVERage:COUNT? . . . ... e e e 467
[:SENSe]:EVMQpsk:AVERage: TCONtrol EXPonential[REPeat .......................... 468
[:SENSe]:EVMQpsk:AVERage: TCONTLrol? . . ... ... e 468
[:SENSe]:EVMQpsk:AVERage[:STATe] OFF|JONJOJL ... ... e 468
[:SENSe]:EVMOpPsk:AVERAQe: STATE]?. . . o e e e 468
[:SENSe]:EVMQpsk:CONStIn QPSK | RMC122 . . . ... e 468
[:SENSe:EVMOpPsk:CONSEIN? . . ... 468
[:SENSel:EVMOPSK:CRATE <freq>. . .. oo e e e 469
[SENSELEVMOPSK CRATE? . o oo e 469

25

—
n
a
o
=4
o)
o
3
=
N
>
a
»




o
°
c
@©
£
£
o
O
—
o
-
2
4

List of Commands

[:SENSel:EVMQpsk:RFCarrier MULTIiple|SINGle .. ... ... . . 469
[SENSElEVMOPSKIRFCAITIEr? . o o e e 469
[:SENSel:EVMQpsk:SPECtrum INVert[NORMal .. ... ... ... . . . i 470
[SENSE]l:EVMOPSKISPECTIIUM? . . . e e e e 470
[:SENSe]:EVMQpsk:SWEep:POINts <integer>. . ... ... e 470
[SENSel:EVMOQPSK:SWEeEP:POINTS?. . . ..o e 470

[SENSel:EVMOPSK: TRIGGEr:SOURCE?. . . .o oo e e 470
[:SENSe]:FEED RFJAREFerence [ IFALIGN . . ... ... e 472
[:SENSe]:FEED RF|IQ] IONLY| QONLy|AREFerence| IFALigN . ......... ... ...t .. 472
LSENSELFEED? . v vv ettt e e e e e e e e e 472
[:SENSe]:FREQuUeNCY:CENTer <freq> . . .. ... e e 473
[:SENSe]:FREQuency:CENTer:STEP:AUTO OFFJONJOJ1 .. ... ... 473
[:SENSe]:FREQuUency:CENTer: STEP:AUTO? . . .. ..ot 473
[:SENSe]:FREQuency:CENTer:STEP[:INCRement] <freq>......... ... .. ... .. ... . ...... 474
[:SENSe]:FREQuency:CENTer:STEP[[INCRement]? . . ... i 474
[SENSEelFREQUENCY:CENTEI? . .o e e e 473
[:SENSe]:IM:AVERage:COUNt <nUmMber>. . . ... .. e e 474
[SENSelIM:AVERAGE:COUNT? . .. oo e e e 474
[:SENSe]:IM:AVERage:TCONtrol EXPonential [REPeat ... ....... ... .. .. ... ... ... ...... 475
[:SENSe]:IM:AVERage:TCONTLrol? . . . ... e 475
[:SENSel:IM:AVERage[:STATe] OFFJON O L. ... .o e 475
[SENSEIM:AVERAQE: STATE]? . o e e 475
[:SENSe]:IM:BANDwidth | BWIDth:INTegration <freg> ........... .. ... . ... ... ... .. ..... 475
[:SENSe]:IM:BANDwidth | BWIDth:INTegration?. . . .. ... ... e 475
[:SENSe]:IM:BANDwidth | BWIDth[:RESolution] <freq>. .. ......... ... ... .. .. ... ... .... 476
[:SENSe]:IM:BANDwidth | BWIDth[:RESolutionAUTO OFFJONJO]J1. ... ... ... ... ... .... 476
[:SENSe]:IM:BANDwidth | BWIDth[:RESolutionAUTO? .. ... ... . i 476
[:SENSe]:IM:BANDwidth | BWIDth[:RESolution]? . . .. ... ... ... 476
[:SENSe]:IM:FILTer[:RRC:ALPHa <NUMEFIC> . . . . . . ... e 476

26



List of Commands

[SENSel:IM:FILTer[:RRCLALPHA? . . ... e 476
[:SENSel:IM:FILTer[:RRC][:STATe] OFFJONJOJ 1. .. ...t e 477
[SENSelIMFILTer: RRCI ST ATE]? . e 477
[:SENSel:IM:FREQuency:AUTO OFFJON O 1. .. ..o e 477
[SENSelIM:IFREQUENCY:AUTO? . ..o e 477
[:SENSe]:IM:FREQuUeNcY:SPAN <freq> . .. ... e 479
[SENSelIMIFREQUENCY:SPAN . . . o 479
[:SENSel:IM:FREQuency[:BASE]:DELTa <freq>. . ... ... e 477
[:SENSel:IM:FREQuUeNcy[:BASEL:DELTA? . . . ... o e 477
[:SENSel:IM:FREQuency[:BASE]:LOWer <freq>. . .. .. ... 478
[:SENSel:IM:FREQUeNCY[:BASELLOWeI? . . . .. e 478
[:SENSe]:IM:FREQuency[:BASE]:UPPer <freq> .. ... . e 478
[SENSel:IM:FREQuUeNcY[:BASEL:UPPEr? . .. . . . e 478
[:SENSe]:IM:MODE AUTOTWOTONe [ TXIM . . .. .ottt e e e 479
[SENSELIMIMODE? . ..o e 479
[:SENSe]:IM:REFerence AUTO|AVERage| LOWer|UPPer . ........... .. 479
[SENSELIMIREFREIrENCE? . . o . o e e 479
[:SENSe]:MCPower:AVERage:COUNt <integer>. . ... ... ..t 481
[:SENSe]:MCPower:AVERage:COUNT?. . . . ... e e 481
[:SENSe]:MCPower:AVERage:TCONtrol EXPonential [REPeat . .. ........................ 481
[:SENSe]:MCPower:AVERage:TCONLrol?. . .. ... e 481
[:SENSe]:MCPower:AVERage[:STATe] OFFJONJOJ L. . .. ...t 481
[:SENSe]l:MCPower:AVERAGE[:STATE]? . . . oo e 481
[:SENSe]:MCPower:FILTer[:RRC]:ALPHa <nuUMeric>. ... ... e 482
[:SENSe]:MCPower:FILTer[RRCLALPHA? . .. ... . e 482
[:SENSe]:MCPower:FILTer[:RRC][:STATe] OFFJONJO|1 .. ... ... 482
[:SENSel:MCPower:FILTer:RRCI:STATE]? . . . o e 482
[:SENSe]:MCPower:FREQuency[:BASE]:DELTa <freq> . ... ...t 482
[:SENSe]:MCPower:FREQuUency[:BASE]:DELTA? . . ... ...t 482
[:SENSe]:MCPower:OFFSet:LIST:ABSolute <abs_power>,<abs pwer>..................... 483
[:SENSe]:MCPower:OFFSet:LIST:ABSolUte?. . . .. .. e 483

27

—
n
a
o
=4
o)
o
3
=
N
>
a
»




o
°
c
@©
£
£
o
O
—
o
-
2
4

List of Commands

[:SENSe]:MCPower:OFFSet:LIST:RCARrier <rel_power>,<rel_power> ..................... 483
[:SENSe]:MCPower:OFFSet:LIST:RCARIIEr? . . ... e 483
[:SENSe]:MCPower:OFFSet:LIST:-TEST ABSolute] AND | OR | RELative, ABSo-

Iute JAND JORRELALIVE . . . ..o 484
[(SENSe]:MCPower:OFFSet:LIST:TEST? ... ... ... 484
[:SENSe]:MCPower:OFFSet:SELect ALL|TES|TOIl ... . 485
[SENSe]l:MCPoWer:OFFSet:SELECE? . . . .. .o e 485
[:SENSe]:MCPower:REFerence AUTO|AVERage|LOWer|UPPer .. ......... ... .. ... . .... 485
[SENSE]l:MCPOWEr REFEIrENCE? . . o . e e 485
[:SENSe]:OBW:AVERage:COUNt <integer> . . ... ... e e 486
[:SENSe]l:OBW:AVERAQGe:COUNTL? . . . ..o e e 486
[:SENSe]:OBW:AVERage: TCONtrol EXPonential [REPeat . ............. ... . ... . ... .... 486
[:SENSe]:OBW:AVERage: TCONTLrol? . . . ... e 486
[:SENSe]:OBW:AVERage[:STATE] OFFJONJO| L . .. .. oo e 486
[SENSel:OBW:AVERAGE[:STATE] . . ot e 486
[:SENSe]:OBW:BANDwidth| BWIDth[:RESolution] <freg> . ........... .. ... ... ... .. ... 487
[:SENSe]:OBW:BANDwidth| BWIDth[:RESolution]? .. ... ... ... . . .. . 487

[:SENSe]:OBW:FFT:WINDow[: TYPE]
BHA4Tap | BLACkman | FLATtop | GAUSsian |HAMMing |HANNing | KB70 | KB90 | KB110 | UNIFor

L 487
[SENSel:OBW:FFT:WINDOW:TYPE]? . .. e e 487
[:SENSe]:OBW:FREQUENCY:SPAN <freq> . . . ... e 488
[SENSe]l:OBW:FREQUENCY:SPAN? . . . o e e 488
[:SENSe]:OBW:TRIGger:SOURce EXTernal[1]] EXTernal2|FRAMe] IF | IMMediate | LINE | RF-

BUISE . . 489
[:SENSe]:OBW:TRIGger:SOURce EXTernal[1]] EXTernal2] IF | IMMediate |JRFBurst ......... 488
[:SENSe]:OBW:TRIGger:SOURce EXTernal[1]] EXTernal2] IF | IMMediate |RFBurst ......... 488
[SENSe]:OBW:TRIGQEr:SOURCE? . . . ..o e e e 488
[SENSe]:OBW:TRIGQEr:SOURCE? . . . ..o e e e e 488
[SENSe]:OBW:TRIGQEr:SOURCE? . . . ..o e e e 489
[:SENSe]:PCONtrol:BANDwidth | BWIDth[:RESolution] <freg> . ... ........... ... .. ....... 489
[:SENSe]:PCONtrol:BANDwidth | BWIDth[:RESolution]: TYPE FLATtop|GAUSsian. ......... 490

28



List of Commands

[:SENSe]:PCONtrol:BANDwidth | BWIDth[:RESolution]: TYPE? . . .. ....... ... .. ... ... .. 490
[:SENSe]:PCONtrol:BANDwidth | BWIDth[:RESolution]?. . ... ........ .. .. 489
[:SENSe]:PCONtrol:CAPTure:TIME <float> . ... ... ... . . . . . . . 490
[:SENSe]:PCONtrol:CAPTUIre:TIME? . . . .. e e 490
[:SENSe]:PCONtrol:CRATe <float>. . .. ... ... e 490
[SENSELPCONIIOl CRATE? . oo e 490
[:SENSe]:PCONtrol:FILTer[RRCL:ALPHa <float> .. ..... ... ... .. ... . ... . ., 491
[:SENSe]:PCONtrol:FILTer[:RRCLALPHa? . . .. ... e 491
[:SENSe]:PCONtrol:FILTer[:RRC][:STATe] OFFJONJOJ1. ... ... e 491
[:SENSe]:PCONtrol:FILTer:RRCI:STATE]?. . . oo e 491
[:SENSe]:PCONtrol:METHod WAVeform [CPOWer . . . .. . ... e 491
[SENSel:PCONtrol:METHOA?. . . . ..o e 491
[:SENSe]:PCONtrol:PRACHh:NFLOOK SPOWEI™> . . .. oot e e e e 491
[:SENSe]:PCONtrol:PRACKh:NFLOOI? . . ... . e 492
[:SENSe]:PCONtrol:PRACh:SIGNature <integer> ... ........ ..t 492
[:SENSe]:PCONtrol:PRACh:SIGNature:AUTO OFF|ONJOJ1. ... ... ..o, 492
[:SENSe]:PCONtrol:PRACh:SIGNature:AUTO? . . ... e 492
[:SENSe]:PCONtrol:PRACHh:SIGNAtUIe? . . . ... .. e 492
[:SENSe]:PCONtrol:SLOT:FORMat SFO|SF1|SF2|SF3|SF4|SF5 .. ... ... ... .. . ., 493
[:SENSe]:PCONtrol:SLOT:FORMaL? . . ... ... e 493
[:SENSe]:PCONtrol:SYNC:SCRamble <integer>. . .......... e 493
[:SENSe]:PCONtrol:SYNC:SCRamble?. . . . ... s 493
[:SENSe]:PCONtrol: TRIGger:SOURce EXTernal[1] | External2 | FRAMe| IF | IMMediate | RF-

BUFSt LINE . .o 493
[:SENSe]:PCONtrol:TRIGGEr:SOURCE? . . . ... e 493
[:SENSe]:PCONtrol:TYPE SLOT PRACh . . ... e 494
[SENSElPCONLIrolTY PE? . .o e e 494
[:SENSe]:POWer:1Q:RANGe[:UPPer] <power> [DBM]|DBMV|W. .. ... ... ... .. ... ..... 450
[:SENSe]:POWer: 1Q:RANGE[:UPPer]? . ... e e 450
[:SENSe]:POWer[:RF]:ATTenuation <rel_power> .. ........ ... 494
[:SENSe]:POWer[:RFL:ATTenuUation? . . ... ... e e 494

29

—
n
a
o
=4
o)
o
3
=
N
>
a
»




o
°
c
@©
£
£
o
O
—
o
-
2
4

List of Commands

[:SENSe]:POWer[:RF]:GAIN:ATTenuation <rel_power>. ... ......... ... 495
[:SENSel:POWer[:RFI:GAIN:ATTeNUAtION?. . . . . ..o e 495
[:SENSe]:POWer[:RF]:GAIN[:STATe] OFFJONJOJ1 . ... .. e 495
[SENSel:POWer [ RF:GAIN ST AT . . o e e 495
[:SENSe]:POWer[:RFI:RANGe:AUTO OFF|ONJOJ1 . .. .ot 496
[SENSel:POWer: RFI:IRANGE AUTO? . . . e 496
[:SENSe]:POWer[:RFI:RANGE[:UPPer] <pOWEr>. . . . ...t 496
[SENSel:POWer[:RFI:RANGE[IUPPer]? . .. e 496
[:SENSe]:PSTatistic:BANDwidth| BWIDth <freq> ... ... ... .. .. i 498
[:SENSe]:PSTatistic:BANDwidth | BWIDth? . . ... ... e 498
[:SENSe]:PSTatistic:COUNTtS <integer>. . . .. ... e e 498
[[SENSe]:PSTatistic:COUNTIS? . . ... ... e i e 498
[:SENSe]:PSTatistic:SWEep: TIME <time> . . ... ... ... e e e 498
[SENSe]:PSTatistic:SWEEP: TIME? . . . ... e 499

[:SENSe]:PSTatistic: TRIGger:SOURce EXTernal[1]] EXTernal2| FRAMe| IF | IMMediate | RFBurst.
499

[:SENSe]:PSTatistic: TRIGQErNSOURCE? . . . .. oo e 499
[:SENSe]:PVTime:AVERage:COUNt <integer>. . ... ... . e 500
[SENSel:PVTIme:AVERaAge:COUNT?. . . .. e 500
[:SENSe]:PVTime:AVERage:TCONtrol EXPonential [REPeat . .. .............. ... ... .... 500
[SENSel:PVTIime:AVERage:TCONLIol?. . ... o e 500
[:SENSe]:PVTime:AVERage:TYPE LOG | MAXimum | MINimum | MXMinimum|RMS. ........ 501
[:SENSe]:PVTime:AVERage: TYPE LOG | MAXimum | MINimum|RMS|SCALar ............. 501
[:SENSe]:PVTime:AVERage:TYPE RMS|MAXimum|MINimum . ......................... 501
[:SENSe]:PVTIime: AVERaAge: TYPE? . . . .. e 501
[:SENSe]:PVTime:AVERage[:STATe] OFF|ONJO| 1. . . ..o 500
[SENSe]:PVTIme: AVERAGE:STATE]? . . .ttt e 500
[:SENSe]:PVTime:BANDwidth | BWIDth[:RESolution] <fregq>. . ......... .. ... . ... ... .... 502
[:SENSe]:PVTime:BANDwidth | BWIDth[:RESolution]: TYPE FLATtop| GAUSsian ........... 502
[:SENSe]:PVTime:BANDwidth | BWIDth[:RESolution]: TYPE? . ........ ... ... ... ... ...... 502
[:SENSe]:PVTime:BANDwidth | BWIDth[:RESolution]?. . .. ... .. ... ... .. ... . . ... 502

30



List of Commands

[:SENSe]:PVTime:BURSt:STHReshold <rel_power>. . ...... ... ... ... . .. .. 503
[:SENSel:PVTime:BURSt:STHReshold? . . . .. ... .. e 503
[SENSel:PVTIme:CRATe <float> . . . ... .. e e 503
[SENSEl PV TIME CRAT? . ot e 503
[:SENSe]:PVTime:FILTer[:RRC]:ALPHa <float> ... ... ... ... . . . ... . 503
[SENSel:PVTIime:FILTer[RRCLALPHA?. . .. .. e 503
[:SENSe]:PVTime:FILTer[:RRC][:STATe] OJ1JOFF|ON . ... ... . . i 504
[SENSel:PVTImMe:FILTer RRCI:STATE]? . o e 504
[[SENSel:PVTIime:LIMIittMASK OFF[ONJO|1 . .. ..o e 504
[SENSel PVTIMe LIMItIMASK . . oo 504
[:SENSe]:PVTime:MASK:LIST:LOWer:RELative <rel_power>, <rel_power>, <rel_power>,
<rel_pOWEr>, <Irel POWEI > . . 504
[:SENSel:PVTime:MASK:LIST:LOWer:RELative?. . .. ... . e 504
[:SENSe]:PVTime:MASK:LIST:LOWer:TEST RELative| NONE, ,RELative] NONE, RELa-
tive[NONE, RELative[NONE, RELative[NONE. .. ... . . e 505
[SENSel:PVTIMe:MASK:LISTLOWErTEST?. . ..ot e e 505
[:SENSel:PVTime:MASK:LIST:PREFerence A|BICIDIE . ... .. i, 505
[:SENSel:PVTIime:MASK:LIST:PREFerence?. . . .. ... e 505
[:SENSe]:PVTime:MASK:LIST:SWEep:TIME <seconds>{, <seconds>} ..................... 506
[:SENSel:PVTime:MASK:LIST:SWEep:TIME? . .. ... e 506
[:SENSe]:PVTime:MASK:LIST:-TIME <seconds>{, <seconds>} . .............. ... ivo.... 506
[SENSel:PVTIMe:MASK:LIST:TIME? . . ... e 506
[:SENSe]:PVTime:MASK:LIST:UPPer:RELative <rel_power>, <rel_power>, <rel_power>,
<rel_powWer>, <rel POWEI> . . .. . 506
[:SENSe]:PVTime:MASK:LIST:UPPer:RELative? . .. ....... ... 506
[:SENSe]:PVTime:MASK:LIST:UPPer:TEST RELative|[ NONE, RELative [ NONE, RELa-
tive[NONE, RELative[NONE, RELative[NONE. .. ... . . i 508
[:SENSe]:PVTIime:MASK:LIST:UPPer:TEST? . . . ..o e i e 508
[:SENSe]:PVTime:MASK:REFerence TRIGger|RISEJCENTer . ........... ..., 508
[:SENSel:PVTIMe:MASKIREFEIreNCe?. . . . o ottt e e e e 508
[:SENSe]:PVTime:MASK:REFerence[:OFFSet]:TIME <time> .. ........... ... .. .......... 509
[:SENSe]:PVTime:MASK:REFerence[:OFFSet]: TIME? . . . . ... ... i 509

31

—
n
a
o
=4
o)
o
3
=
N
>
a
»




o
°
c
@©
£
£
o
O
—
o
-
2
4

List of Commands

[:SENSel:PVTime:TRIGger:SOURce EXTernal[1] | EXTernal2

|FRAMe|LINE]IFIMMediate [RFBUISt. . . .. ... 509
[SENSel:PVTIMeTRIGEEr:SOURCE?. . . ..t e 509
[:SENSe]:RADi0o:CONFigure:HSDPa[:STATe] OFFJONJOJ1 . ... ... 510
[:SENSe]:RADI0o:CONFigure:HSDPal:STATE]? . . . oo e 510
[[SENSe]:RADI0O:DEVice BTS|MS . . .. e 511
[SENSELRADIO:IDEVICE? .o 511
[:SENSe]:RHO:ADC:RANGe AUTO|APEak | APLock [NONE|M6]PO|P6]P12]P18|P24. . . . .. 511
[:SENSe]:RHO:ADC:RANGe AUTO|APEak | APLock [NONE |PO|P6|P12|P18.............. 511
[SENSELRHO:ADCIRANGE? . . oot e 511
[SENSel:RHO:ALPHA SNUMEKIC> . . . . oo e e e 512
[SENSELRHO: ALPHA? . . . oo 512
[:SENSe]:RHO:AVERage:COUNLt <integer> . . ... ... e e 513
[SENSel:RHO:AVERAGE:COUNIL? . . ... e e e 513
[:SENSe]:RHO:AVERage: TCONtrol EXPonential [REPeat. . ............. ... . ... ... .... 513
[:SENSe]l:RHO:AVERage:TCONTLIOl? . . . .o e e 513
[:SENSe]:RHO:AVERage[:STATe] OFF[ON O 1 . .. ..o e 513
[SENSel RHO: AVERAGE ST AT 2. o ot e e e 513
[SENSELRHO:CRATE <Ireq™ . . . oo e e 514
SENSEL RHO: CRATE? . oot e e 514
[:SENSe]:RHO:MCEStimator OFFJON O] 1. .. .. ... e 514
[SENSEl:RHO:MCESHIMALOr? . . ... e e 514
[:SENSe]:RHO:PRACh:SIGNature <integer> . .. ... e 515
[:SENSe]:RHO:PRACh:SIGNature:AUTO OFFJONJOJ 1. .. ..o e 515
[:SENSe]:RHO:PRACHh:SIGNature:AUTO? . . .. e 515
[:SENSe]:RHO:PRACKh:SIGNAtUre? . . . . .. e e 515
[SENSEe]:RHO:SBOUNAArY? . . . .. e e e e e e 515

[:SENSe]:RHO:SBOundary[:BTS] AU-
TO|TM1D16 | TM1D32| TM1D64| TM2]| TM3D16 | TM3D32| TM4 | TMA4CP|
TM1D16SC| TM1D32SC|TM1D64SC| TM2SC|TM3D16SC| TM3D32SC| TM5H2| TM5H4 | TM5H

32



List of Commands

[SENSEl RHO:SFORMAt:MS . . .o 517
[:SENSe]:RHO:SPECtrum INVert[NORMal . .. ... ... .. 517
[SENSELRHO:SPECTIUM? . . oo e e e 517
[:SENSe]:RHO:SWEep:TIME:SCH INCLude|[EXCLude. . . ... e 517
[SENSel:RHO:SWEep: TIME:SCH? . .. ..o e 517
[:SENSe]:RHO:SYNC:MS DPCCh|PMESaQge. . . .. .t e 518
[SENSEL RHO:SY N CIM S . 518
[:SENSe]:RHO:SYNC:SCRamble:MS <integer>. .. . ... e 520
[[SENSe]:RHO:SYNC:SCRamble:MS?. . . .. . e 520
[:SENSe]:RHO:SYNC:SCRamble[:BTS] <integer>. ... ... i 519
[:SENSe]:RHO:SYNC:SCRamble[:BTS]:OFFSet <integer>. . ............. i, 519
[:SENSe]:RHO:SYNC:SCRamble[:BTS]:OFFSet? . . ... ... e 519
[:SENSe]:RHO:SYNC:SCRamble[:BTS]:TYPE LEFT|RIGHt|STANdard. .................. 519
[:SENSe]:RHO:SYNC:SCRamble[:BTSLTYPE? . .. .. e 519
[:SENSe]:RHO:SYNC:SCRamble[:BTS]?. . . .. e 519
[:SENSe]:RHO:SYNC:SYMBol:SPRead <integer>. . ............ ... 520
[:SENSe]:RHO:SYNC:SYMBOI:SPRead?. . . .. ... e 520
[:SENSe]:RHO:SYNC:SYMBOI:SRATE <integer>. . . .. ..ottt 520
[[SENSel:RHO:SYNC:SYMBOLSRATE?. . . oo e 521
[:SENSe]:RHO:SYNC[:BTS] CPICh|SCH|SYMBol|STTD|A2CPich . ..................... 518
[SENSELRHO:SY N C BT S . o ottt e 518

[:SENSe]:RHO:TRIGQEr:SOURCE?. . . . .t e e e e e 521
[:SENSe]:ROSCillator:EXTernal:FREQuency <frequency>. ... ... ... ... 522
[:SENSe]:ROSCillator:EXTernal:FREQUENCY?. . . . . .. e 522
[:SENSe]:ROSCillator:QUTPUL? . . . ... e e 522
[:SENSe]:ROSCillator:OUTPUt[:STATe] OFF|JONJOJ1 .. ... ..o 522
[:SENSe]:ROSCillator:SOURce INTernal [EXTernal . . ... .. ... 522
[:SENSe]:ROSCIllator:SOURCE? . . . . .. e e e e 522
[:SENSe]:SEMask:AVERage:COUNTL <integer> . .. ... ...t 523
[:SENSe]:SEMask:AVERage: COUNT?. . . ... e e 523

33

—
n
a
o
=4
o)
o
3
=
N
>
a
»




o
°
c
@©
£
£
o
O
—
o
-
2
4

List of Commands

[:SENSe]:SEMask:AVERage[:STATe] OFF|ONJOJL ... ... 523
[SENSel:SEMask:AVERAQGE[:STATE]? . . . ot e 523
[:SENSe]:SEMask:BANDwidth[n]| BWIDth[n]:INTegration <freq> . ....................... 524
[:SENSe]:SEMask:BANDwidth[n] | BWIDth[n]:INTegration? ............... ... .. ... ..... 524
[:SENSe]:SEMask:BANDwidth[n] | BWIDth[n]:RESolution <freg>......................... 524
[:SENSe]:SEMask:BANDwidth[n]| BWIDth[n]:RESolution:AUTO OFF|JON]OJ1............. 525
[:SENSe]:SEMask:BANDwidth[n]| BWIDth[n]:RESolution:AUTO? .. ......... . ... ........ 525
[:SENSe]:SEMask:BANDwidth[n] | BWIDth[n]:RESolution? . .. ........ ... ... ... ... ..... 524
[:SENSe]:SEMask:BANDwidth | BWIDth:INTegration[m] <freg> ... ......... ... .. ........ 524
[:SENSe]:SEMask:BANDwidth | BWIDth:INTegration[m]? . ......... .. ... ... ... . . . ... 524
[:SENSe]:SEMask:BANDwidth| BWIDth:RESolution[m] <freq>.............. ... ... ..... 525
[:SENSe]:SEMask:BANDwidth | BWIDth:RESolution[m]:AUTO OFF|ON|JOJ1 .............. 525
[:SENSe]:SEMask:BANDwidth | BWIDth:RESolution[m]:AUTO? .. .. ........ ... it 525
[:SENSe]:SEMask:BANDwidth| BWIDth:RESolution[m]? .. ........ ... ... ... .. . ... 525
[:SENSe]:SEMask:DETector[:FUNCtion] AAVerage |POSitive ......... .. ... ... .. ... ..... 526
[(SENSel:SEMask:DETector[:FUNCTLION]?. . . . ... e 526
[:SENSe]:SEMask:FILTer[:RRCI:ALPHa <numeric> . . ... . i 526
[:SENSel:SEMask:FILTer[:RRCI:ALPHaA? . . . . ... e 526
[:SENSe]:SEMask:FILTer[:RRC][:STATe] OFFJONJOL. .. .. ... 526
[SENSel:SEMask:FILTer[:RRCI:STATE]? . . oot e e 526
[:SENSe]:SEMask:FREQuency:STEP[mM] <freq>. ... ... .. ... e 527
[:SENSe]:SEMask:FREQuency:STEP[M]:AUTO OFFJON|JOJL1 ....... ... . i, 528
[:SENSe]:SEMask:FREQuUency:STEP[M:AUTO? . . . ..ot e 528
[[SENSel:SEMask:FREQUENCY:STEP[M]? . . . . ... e 527
[:SENSe]:SEMask:FREQuency[n]:SPAN[mM] <freq> . .. .. .. ... 527
[:SENSe]:SEMask:FREQuency[nN]:SPANIM]? . . ... e 527
[:SENSe]:SEMask:FREQuency[n]:STEP <freq> . ... ... .. i 527
[:SENSe]:SEMask:FREQuency[n]:STEP:AUTO OFFJON|JOJ1..... ... ... . 528
[:SENSe]:SEMask:FREQuency[n]:STEP:AUTO?. . . . ... e 528
[:SENSe]:SEMask:FREQuUeNCY[N]:STEP? . .. . ... 527

[:SENSe]:SEMask:OFFSet:LIST[m]:BANDwidth | BWIDth

34



List of Commands

<res_bw>,<res bw>,<res_bw><res bw><res bw>. ... .. ... .. ... .. . .. 529

[:SENSe]:SEMask:OFFSet:LIST[m]:BANDwidth | BWIDth:AUTO

OFF|ON]O]1,0FF|ON|]O]1,0FF|ON|]O]1,0FF|ON]OJ1,0OFF|ONIJOJ1 ... ... ... ... ... 530
[:SENSe]:SEMask:OFFSet:LIST[m]:BANDwidth | BWIDth:AUTO?. . .. ......... . ... . ..... 530
[:SENSe]:SEMask:OFFSet:LIST[m]:BANDwidth | BWIDth:IMULti
<integer>,<integer>,<integer>,<integer>,<iNteger> . ... ........ ...t 531
[:SENSe]:SEMask:OFFSet:LIST[m]:BANDwidth | BWIDth:IMULti?. . ..................... 531
[:SENSe]:SEMask:OFFSet:LIST[m]:BANDwidth | BWIDth?. . . ... ......... ... .. ... .. .... 529
[:SENSe]:SEMask:OFFSet:LIST[m]:FREQuency:STARt

<f offset>,<f offset> <f offset>,<f offset>,<f offset>......... ... ... ... ... ... . ... ... ...... 532
[:SENSe]:SEMask:OFFSet:LIST[m]:FREQuency:STARt?. . .. ... ... 532
[:SENSe]:SEMask:OFFSet:LIST[m]:FREQuency:STEP

<f offset>,<f offset> <f offset>,<f offset>,<f offset>......... ... .. ... ... ... .. .. ... ...... 532

[:SENSe]:SEMask:OFFSet:LIST[m]:FREQuency:STEP:AUTO

OFF|ON]O|1,0FF|ON]O|1,0OFF|ON]O]1,OFF|ON]O]J1,OFF|JON]JOJL ................ 533
[:SENSe]:SEMask:OFFSet:LIST[m]:FREQuency:STEP:AUTO?. . . ... ... 533
[:SENSe]:SEMask:OFFSet:LIST[m]:FREQuency:STEP? . ... ... . .. i, 533
[:SENSe]:SEMask:OFFSet:LIST[m]:FREQuency:STOP

<f offset>,<f offset> <f offset>,<f offset><f offset>......... ... ... ... ... ... .. .. ... .. ... 534
[:SENSe]:SEMask:OFFSet:LIST[m]:FREQuency:STOP? . . . ... ... i 534
[:SENSe]:SEMask:OFFSet:LIST[m]:RAT Tenuation
<rel_power>,<rel_power>,<rel_power>,<rel_power><rel_power>......................... 535
[:SENSe]:SEMask:OFFSet:LIST[m]:RATTenuation?. . ... ... e 535

[:SENSe]:SEMask:OFFSet:LIST[m]:SIDE BOTH | NEGative | POSitive,
BOTH | NEGative | POSitive,BOTH | NEGative | POSitive, BOTH | NEGative | POSi-

tive,BOTH |NEGative [POSITIVE . . . . ..o e e 536
[:SENSe]:SEMask:OFFSet:LIST[M]:SIDE? . . . ... e 536
[:SENSe]:SEMask:OFFSet:LIST[m]:STARt:ABSolute

<abs_power>,<abs_power>,<abs_power>,<abs_power>,<abs power> ...................... 537
[:SENSe]:SEMask:OFFSet:LIST[m]:STARtABSolute? . . . ... . e 537
[:SENSe]:SEMask:OFFSet:LIST[m]:STARt:RCARTrier

<rel_power>,<rel_power>,<rel_power>,<rel_power><rel_power>......................... 538
[:SENSe]:SEMask:OFFSet:LIST[M]:STARtRCARFIEr?. . . ..o e e 538

[:SENSe]:SEMask:OFFSet:LIST[m]:STATe
OFF|ON]O]1,OFF|ON]O]1,0OFF|ON]O]1,OFF|ON]OJ1,OFFJONJOJ1 ...... ... ... . ... 539

35

—
n
a
o
=4
o)
o
3
=
N
>
a
»




n
©
c
@©
€
€
o
®]
Y—
o
—
2
-

List of Commands

[SENSel:SEMask:OFFSet:LIST M STATE? . . oo e 540
[:SENSe]:SEMask:OFFSet:LIST[m]:STOP:ABSolute

<abs_power>,<abs_power>,<abs power>,<abs_power>,<abs power>....................... 540
[:SENSe]:SEMask:OFFSet:LIST[m]:STOP:ABSolute:COUPIe
OFF|ON]O|1,0FF|ON]O|1,0FF|ON|0]1,OFF|JON|OJ1,0FFJONJOJL. ... ..o .. 542
[:SENSe]:SEMask:OFFSet:LIST[m]:STOP:ABSolute:COUPIe?. . ... ... ... ... ... 542
[:SENSe]:SEMask:OFFSet:LIST[m]:STOP:ABSolute? . . ... .. 540
[:SENSe]:SEMask:OFFSet:LIST[m]:STOP:RCARrier
<rel_power>,<rel_power>,<rel_power>,<rel_power>,<rel_power>............... ... ...... 542
[:SENSe]:SEMask:OFFSet:LIST[m]:STOP:RCARrier:COUPIe
OFF|ON]0|1,0FF|]ON|0]1,0FF|ON|O]1,0FF|ON]JO|1,OFFJONJOJ1.................. 544
[:SENSe]:SEMask:OFFSet:LIST[m]:STOP:RCARrier:COUPIe? . ...... ... ... . ... . ... .... 544
[:SENSe]:SEMask:OFFSet:LIST[M]:STOP:RCARIIer? . . ... .o 543

[:SENSe]:SEMask:OFFSet:LIST[m]:TEST

ABSolute | AND | OR | RELative,ABSolute | AND | OR | RELative,

ABSolute | AND | OR | RELative,ABSolute | AND | OR | RELative,

ABSolute JAND JOR | RELALIVE. . . . .. 545

[:SENSe]:SEMask:OFFSet[n]:LIST:BANDwidth | BWIDth
<res_bw><res bw><res bw>,<res bw><res bw> . ... ... .. ... ... 529

[:SENSe]:SEMask:OFFSet[n]:LIST:BANDwidth | BWIDth:AUTO

OFF|ON]O]1,0FF|ON]O]1,0FF|ON]O]1,0OFF|ONJOJ1,OFFIONIJOJ1.. ... ... .. .. .. .. 530
[:SENSe]:SEMask:OFFSet[n]:LIST:BANDwidth | BWIDth:AUTO? . . . ........ ... ... 530
[:SENSe]:SEMask:OFFSet[n]:LIST:BANDwidth | BWIDth:IMULti
<integer>,<integer><integer><integer>,<integer>.............. ... .. ... ... .. ... 530
[:SENSe]:SEMask:OFFSet[n]:LIST:BANDwidth | BWIDth:IMULti?. . ...................... 531
[:SENSe]:SEMask:OFFSet[n]:LIST:BANDwidth |[BWIDth?. . ........ ... .. ... . ... . ... .... 529
[:SENSe]:SEMask:OFFSet[n]:LIST:FREQuency:STARt

<f offset><f offset>,<f offset><f offset>,<f offset>. .. ... ... .. ... ... .. . . . .. ... ... ... . ... 531
[:SENSe]:SEMask:OFFSet[n]:LIST:FREQuUency:STARL? . . . .. ... 531

[:SENSe]:SEMask:OFFSet[n]:LIST:FREQuency:STEP
<f offset><f offset>,<f offset><f offset>,<f offset>. ....... ... ... ... .. . . . .. ... ... ... . ... 532

[:SENSe]:SEMask:OFFSet[n]:LIST:FREQuency:STEP:AUTO

OFF|ON]O]1,OFF|ON|O]1,0OFF|ON]O]1,OFF]ON|OJ1,OFFJONJO]J1. ... ... ... .. 533
[:SENSe]:SEMask:OFFSet[n]:LIST:FREQuency:STEP:AUTO?. . . .. ... .. e 533
[:SENSe]:SEMask:OFFSet[n]:LIST:FREQuency:STEP?. . . . . .. .. . e 532

36



List of Commands

[:SENSe]:SEMask:OFFSet[n]:LIST:FREQuency:STOP

<f offset>,<f offset> <f offset>,<f offset><f offset>......... ... ... ... ... . ... ... ... ...... 534
[:SENSe]:SEMask:OFFSet[n]:LIST:FREQuUeNcY:STOP? . . . . ... .. e 534
[:SENSe]:SEMask:OFFSet[n]:LIST:RAT Tenuation

<rel_power>,<rel_power>,<rel_power>,<rel_power><rel_power>......................... 535
[:SENSe]:SEMask:OFFSet[n]:LIST:RATTenuation? . . ... .., 535

[:SENSe]:SEMask:OFFSet[n]:LIST:SIDE BOTH | NEGative| POSitive,
BOTH | NEGative | POSitive,BOTH | NEGative | POSitive, BOTH | NEGative | POSi-

tive,BOTH | NEGative [POSITIVE . . . . ..o e 536
[:SENSe]:SEMask:OFFSet[n]:LIST:SIDE? . . . . ... e 536
[:SENSe]:SEMask:OFFSet[n]:LIST:STARt:ABSolute
<abs_power>,<abs_power>,<abs_power>,<abs_power>,<abs_power> ...................... 537
[:SENSe]:SEMask:OFFSet[n]:LIST:STARtTABSolute? ... ... ... . . . . .. 537
[:SENSe]:SEMask:OFFSet[n]:LIST:STARt:RCARrier
<rel_power>,<rel_power>,<rel_power><rel_power><rel_power>......................... 538
[:SENSe]:SEMask:OFFSet[n]:LIST:STARURCARTIEr? . . . ... 538
[:SENSe]:SEMask:OFFSet[n]:LIST:STATe
OFF|ON]O]1,0FF|ON]O]1,0FF|ON|]O]1,0FF|ONJOJ1,0OFF|IONIJOJ1 ....... ... ... ... 539
[SENSe]:SEMask:OFFSet N LIST: STATE? . . . oo e 539
[:SENSe]:SEMask:OFFSet[n]:LIST:STOP:ABSolute
<abs_power>,<abs_power>,<abs_power>,<abs_power>,<abs_power> ...................... 540
[:SENSe]:SEMask:OFFSet[n]:LIST:STOP:ABSolute:COUPIle
OFF|ON]O]1,0FF|ON]O]1,0FF|ON|]O]1,0FF|ONJOJ1,0OFF|ONIJOJ1 .. ... .. ... ... ... 541
[:SENSe]:SEMask:OFFSet[n]:LIST:STOP:ABSolute:COUPIe?. . .. ... . i, 541
[:SENSe]:SEMask:OFFSet[n]:LIST:STOP:ABSoIUte? . . ... ... e 540
[:SENSe]:SEMask:OFFSet[n]:LIST:STOP:RCARrier
<rel_power>,<rel_power>,<rel_power>,<rel_power><rel_power>......................... 542
[:SENSe]:SEMask:OFFSet[n]:LIST:STOP:RCARrier:COUPIle
OFF|ON]O]1,OFF|ON]O]1,0FF|ON]O]1,OFF|ON]OJ1,OFFJONJOJ1 ...... ... ... .. ... 544
[:SENSe]:SEMask:OFFSet[n]:LIST:STOP:RCARrier:COUPIe? ... ....... .. ... ... ... ..... 544
[:SENSe]:SEMask:OFFSet[n]:LIST:STOP:RCARFIEr?. . . . ..o e 542

[:SENSe]:SEMask:OFFSet[n]:LIST:TEST

ABSolute | AND | OR | RELative,ABSolute |AND | OR | RELative,

ABSolute | AND | OR | RELative,ABSolute |AND | OR | RELative,

ABSOlUute JAND JORRELALIVE . . . .. 544

37

L
»
@
o
=3
(@)
e}
3
3
i
>
o
»




o
°
c
@©
£
£
o
O
—
o
-
2
4

List of Commands

[:SENSe]:SEMask:REGion:LIST:BANDwidth | BWIDth

<res_bw><res bw><res bw><res bw><res bw> .. ... ... .. ... ... 546
[:SENSe]:SEMask:REGion:LIST:BANDwidth | BWIDth:AUTO
OFF|ON]O]1,0FF|ON]O]1,0FF|ON]O]1,0OFF|ONJOJ1,OFFIONIJOJ1...... .. ... ... .. 547
[:SENSe]:SEMask:REGion:LIST:BANDwidth | BWIDth:AUTO? . ....... ... ... . 547
[:SENSe]:SEMask:REGion:LIST:BANDwidth|[BWIDth? . .. ....... ... ... .. ... . ... ... 546
[:SENSe]:SEMask:REGion:LIST:FREQuency:STARt

<f_region>,<f region><f region>,<f region><f region>......... ... ... ... ... . ... .. ... .. 548
[:SENSe]:SEMask:REGion:LIST:FREQUEeNCY:STARL? . .. ... i 548
[:SENSe]:SEMask:REGion:LIST:FREQuency:STEP

<f_region>,<f region>,<f _region>,<f region><f region>......... ... .. ... .. .. ... ... . ... .. 548
[:SENSe]:SEMask:REGion:LIST:FREQuency:STEP:AUTO
OFF|ON]O]1,0FF|ON]O]1,0FF|ON]O]1,0OFF|ONJOJ1,OFFIONIJOJ1...... .. ... ... .. 549
[:SENSe]:SEMask:REGion:LIST:FREQuency:STEP:AUTO? .. . ... ... i 549
[:SENSe]:SEMask:REGion:LIST:FREQuUeNncy:STEP? . . .. .. ... . 548
[:SENSe]:SEMask:REGion:LIST:FREQuency:STOP

<f_region>,<f region>,<f _region>,<f region><f region>......... ... ... ... .. .. . ... . ... 550
[:SENSe]:SEMask:REGIion:LIST:FREQUENCY:STOP? . . . . ..ot 550
[:SENSe]:SEMask:REGion:LIST:RAT Tenuation
<rel_power>,<rel_power>,<rel_power>,<rel_power>,<rel_power>........... ... . ... ...... 551
[:SENSe]:SEMask:REGIion:LIST:RATTenuation? . .. ...t 551
[:SENSe]:SEMask:REGion:LIST:STARt:ABSolute

<abs_poOWer>,<abs POWEI > . . . .. 552
[(SENSe]:SEMask:REGion:LIST:STARt:ABSolute? . ... ... ... ... . . . i 552
[:SENSe]:SEMask:REGion:LIST:STARt:RCARrier
<rel_power>,<rel_power>,<rel_power>,<rel_power>,<rel_power>........... ... . ... ...... 553
[:SENSe]:SEMask:REGIion:LIST:STARt:RCARTriIer? . . ... .. e 553
[:SENSe]:SEMask:REGion:LIST:STATe
OFF|ON]O]1,0FF|ON]O]1,0FF|ON]O]1,0OFF|ONJOJ1,OFFIONIJOJ1. ... ... ... .. ... .. 554
[SENSel:SEMask:REGION: LIS T ST ATe? . . .o o e e 554
[:SENSe]:SEMask:REGion:LIST:STOP:ABSolute

<abs_power>,<abs_power>,<abs _power>,<abs_power>,<abs power>....................... 555
[:SENSe]:SEMask:REGion:LIST:STOP:ABSolute? . . ... ... e 555
[:SENSe]:SEMask:REGion:LIST:STOP:RCARrier
<rel_power>,<rel_power>,<rel_power>,<rel_power>,<rel_power>........... ... . ... ...... 556

38



List of Commands

[:SENSe]:SEMask:REGion:LIST:STOP:RCARrier:COUPIe

OFF|ON]O]1,0FF|ON]O]1,0FF|ON|]O]1,0FF|ON]OJ1,0OFF|ONIJOJ1 .. ... ... ........ 557
[:SENSe]:SEMask:REGion:LIST:STOP:RCARrier:COUPIe?. . . ........ . i 557
[:SENSe]:SEMask:REGIon:LIST:STOP:RCARFIEr? . . ..o e 556

[:SENSe]:SEMask:REGion:LIST:TEST ABSolute] AND | OR | RELative,ABSolute] AND | OR| RELa-
tive,
ABSolute | AND | OR | RELative,ABSolute | AND | OR | RE Lative,

ABSOlute JAND JOR | RELALIVE . . . . .. 558
[[SENSel:SEMask:REGION: LIST:TEST 2. . . ... e 558
[:SENSe]:SEMask:REGion[n]:LIST:BANDwidth | BWIDth
<res_bw>,<res_bw>,<res bw><res bw><res bw>....... ... . ... ... 546
[:SENSe]:SEMask:REGion[n]:LIST:BANDwidth | BWIDth:AUTO
OFF|ON]O]1,0FF|ON]O]1,0FF|ON|]O]1,0FF|ON]OJ1,0OFF|ONIJOJ1 .. ... . ... ... ... 547
[:SENSe]:SEMask:REGion[n]:LIST:BANDwidth| BWIDth:AUTO? . ....... ... .. ... . ...... 547
[:SENSe]:SEMask:REGion[n]:LIST:BANDwidth|BWIDth? ... ...... ... .. ... .. ... ....... 546
[:SENSe]:SEMask:REGion[n]:LIST:FREQuency:STARt
<f_region>,<f_region>,<f region>,<f region><f region> ........ ... ... ... .. ... ... ... 548
[:SENSe]:SEMask:REGion[n]:LIST:FREQuUency:STARL? . . . ... ... 548
[:SENSe]:SEMask:REGion[n]:LIST:FREQuency:STEP
<f_region>,<f_region>,<f_region>,<f region><f region> ........ ... ... ... .. ... ... ... 548
[:SENSe]:SEMask:REGion[n]:LIST:FREQuency:STEP:AUTO
OFF|ON]O]1,0FF|ON]O]1,0FF|ON|]O]1,0FF|ON]OJ1,0OFF|ONIJOJ1 ....... ... ... ... 549
[:SENSe]:SEMask:REGion[n]:LIST:FREQuency:STEP:AUTO? ... ... .. 549
[:SENSe]:SEMask:REGion[n]:LIST:FREQuUeNncy:STEP? . . ... ... e 548
[:SENSe]:SEMask:REGion[n]:LIST:FREQuency:STOP

<f_region><f _region>,<f region><f region><f region> ............ ... ... ... ... . ... ... 550
[:SENSe]:SEMask:REGion[n]:LIST:FREQuUency:STOP? . . . . . ... e 550
[:SENSe]:SEMask:REGion[n]:LIST:RATTenuation
<rel_power>,<rel_power>,<rel_power><rel_power><rel_power>......................... 551
[:SENSe]:SEMask:REGion[n]:LIST:RATTenuation? .. .......... ...t 551
[:SENSe]:SEMask:REGion[n]:LIST:STARt:ABSolute

<abs _PoOWer>,<abs POWEI . . . . . 552
[:SENSe]:SEMask:REGion[n]:LIST:STARtABSolute? . ........ ... . . . . i, 552
[:SENSe]:SEMask:REGion[n]:LIST:STARt:RCARrier
<rel_power>,<rel_power>,<rel_power>,<rel_power><rel_power>......................... 553
[:SENSe]:SEMask:REGion[n]:LIST:STARt:RCARrier? . . . .. ... e 553

39

—
n
a
o
=4
o)
o
3
=
N
>
a
»




o
°
c
@©
£
£
o
O
—
o
-
2
4

List of Commands

[:SENSe]:SEMask:REGion[n]:LIST:STATe

OFF|ON]O]1,0FF|ON]O]1,0FF|ON]O]1,OFF|ONJOJ1,OFFIONIJOJ1. ... ... .. ... ... .. 554
[SENSel:SEMask:REGION[N LIST:STATE? . .ot e e 554
[:SENSe]:SEMask:REGion[n]:LIST:STOP:ABSolute

<abs_power>,<abs_power>,<abs _power>,<abs_power>,<abs power>....................... 554
[:SENSe]:SEMask:REGion[n]:LIST:STOP:ABSolute:COUPle

OFF |ON O, OFF  ON O L} . o oo e e e 555
[:SENSe]:SEMask:REGion[n]:LIST:STOP:ABSolute:COUPIe? . ........ .. ... ... ... 555
[:SENSe]:SEMask:REGion[n]:LIST:STOP:ABSolUte?. . . . .. .. 554
[:SENSe]:SEMask:REGion[n]:LIST:STOP:RCARrier
<rel_power>,<rel_power>,<rel_power>,<rel_power>,<rel_power>........... ... . ... ...... 556
[:SENSe]:SEMask:REGion[n]:LIST:STOP:RCARrier:COUPIe
OFF|ON]O]1,0FF|ON]O]1,0FF|ON]O]1,0OFF|ONJOJ1,OFFIONIJOJ1...... .. ... ... .. 557
[:SENSe]:SEMask:REGion[n]:LIST:STOP:RCARrier:COUPIe? . . ... ... .. ... .. ... 557
[:SENSe]:SEMask:REGion[n]:LIST:STOP:RCARFIEr? .. ... e 556
[:SENSe]:SEMask:REGion[n]:LIST:-TEST ABSolute | AND | OR | RELative,ABSo-

lute] AND |OR | RELative,

ABSolute | AND | OR | RELative,ABSolute | AND | OR | RELative,

ABSolute JAND JOR | RELALIVE. . . . . . 558
[SENSel:SEMask:REGION[NLLIST:TEST? . . ..ot e e 558
[:SENSe]:SEMask:SEGMent OFFSet|[REGIoN ... .. .. ... 559
[SENSELSEMask:SEGMENT? . . . oo e 559
[:SENSe]:SEMask:SWEep:TIME <time>]|<no. ofchips> ... ....... ... ... .. ... . ... . ...... 559
[SENSel:SEMask:SWEepP: TIME?. . . ... e e 559

[:SENSe]:SEMask:TRIGger:SOURce EXTernal[1]| EXTernal2| FRAMe| IMMediate| LINE. . . .. 560

[[SENSe]:SEMask:TRIGGErSOURCE? . . ... i e e 560
[(SENSe]:SEMask: TYPE PSDRef . . . ... e 560
[SENSE:SEMasK: TY PE? . .o 560
[:SENSe]:SPECtrum:ACQuisition:PACKing AUTO|LONG | MEDIium|SHORt . .............. 561
[:SENSe]:SPECtrum:ACQUISItion:PACKING? . .. ... .. e 561
[:SENSe]:SPECtrum:ADC:DITHer[:STATe] AUTO|ON|OFF|2]2]0. .. ... ... ... .. 561
[[SENSel:SPECtrum:ADC  DITHer [ STATE]?. . . o e 561
[:SENSe]:SPECtrum:ADC:RANGe AUTO |APEak | APLock|[M6|PO|P6|P12|P18|P24 ... .... 561
[:SENSe]:SPECtrum:ADC:RANGe AUTO |APEak | APLock[NONE|PO|P6]P12|P18......... 561

40



List of Commands

[[SENSel:SPECtrum:ADC IRANGE?. . . .. . 562
[:SENSe]:SPECtrum:AVERAge:CLEAr . ... ... e 563
[:SENSe]:SPECtrum:AVERage:COUNt <integer>. ... ..., 563
[:SENSe]:SPECtrum:AVERage:COUNT?. . . ... e 563
[:SENSe]:SPECtrum:AVERage: TCONtrol EXPonential [REPeat . .. ....................... 564
[:SENSe]:SPECtrum:AVERage: TCONTrol?. . . ... ... e 564
[:SENSe]:SPECtrum:AVERage:TYPE LOG | MAXimum | MINimum |RMS|SCALar .......... 564
[:SENSe]:SPECtrum:AVERAQEe: TY PE? . . . . . e 564
[:SENSe]:SPECtrum:AVERage[:STATe] OFFJONJO]1. .. ...t e 563
[:SENSe]:SPECtrum:AVERAQe[:STATE]? . . o o e 564
[:SENSe]:SPECtrum:BANDwidth| BWIDth:IF:AUTO OFF|ONJOJ1 ........ ... ... ... . .... 565
[:SENSe]:SPECtrum:BANDwidth | BWIDth:IF:AUTO? . . . . ... e 565
[:SENSe]:SPECtrum:BANDwidth | BWIDth:IF:FLATness OFFJONJOJ1 . .................. 565
[:SENSe]:SPECtrum:BANDwidth | BWIDth:IF:FLATNESS?. . ... oo e 565
[:SENSe]:SPECtrum:BANDwidth| BWIDth:PADC OFFJONJOJL. ... ... ... .. ... 566
[:SENSe]:SPECtrum:BANDwidth | BWIDth:PADC? ... ... . i 566
[:SENSe]:SPECtrum:BANDwidth | BWIDth:PFFT:-TYPE FLAT|GAUSsian .. ............... 567
[:SENSe]:SPECtrum:BANDwidth | BWIDth:PFFT:TYPE? .. ..... ... . i 567
[:SENSe]:SPECtrum:BANDwidth | BWIDth:PFFT[:SIZE] <freq>. . ... ... ... ..o it 566
[:SENSe]:SPECtrum:BANDwidth | BWIDth:PFFT[:SIZE]?. . .. ... oo 566
[:SENSe]:SPECtrum:BANDwidth | BWIDth[:RESolution] <freq>. . .......... ... ... .. .... 567
[:SENSe]:SPECtrum:BANDwidth | BWIDth[:RESolution. AUTO OFF|ONJOJ1 ............. 568
[:SENSe]:SPECtrum:BANDwidth | BWIDth[:RESolution AUTO? . . . ... ... ...t 568
[:SENSe]:SPECtrum:BANDwidth | BWIDth[:RESolution]?. . ... ....... .. ... . ... .. .. .. ... 567
[:SENSe]:SPECtrum:DECimate[:FACTOr] <integer>. .. ... 568
[:SENSe]:SPECtrum:DECImMate[:FACTON]? . . ... e e 568
[:SENSe]:SPECtrum:FFT:LENGth <integer> . ... ... ... .. .. e 569
[:SENSe]:SPECtrum:FFT:LENGth:AUTO OFFJON|JO]J1. ... ... . 569
[:SENSe]:SPECtrum:FFT:LENGth:AUTO? . . . ... e 569
[:SENSe]:SPECtrum:FFT:LENGth? . . ... ... e 569
[:SENSe]:SPECtrum:FFT:RBWPoints <real>. . . . . . ... .. .. . 570

41

—
n
a
o
=4
o)
o
3
=
N
>
a
»




o
°
c
@©
£
£
o
O
—
o
-
2
4

List of Commands

[SENSe]:SPECtrum:FFT:RBWPOINTS? . ... . . e 570
[:SENSe]:SPECtrum:FFT:WINDow:DELay <real>. ... ... ... ... . . . .. ... 570
[SENSe]:SPECtrum:FFT:WINDOW:DELAY? . . . . ..ot e 570
[:SENSe]:SPECtrum:FFT:WINDow:LENGth <integer>............. ... . ... 571
[[SENSe]:SPECtrum:FFT:WINDowW:LENGth?. . .. .. ... . 571
[:SENSe]:SPECtrum:FFT:WINDow[:TYPE] BH4Tap | BLACkman | FLATtop | GAUSsian | HAM-
Ming |[HANNIng |[KB70 | KBOJKBIIOJUNIFOrM . . .\ttt e e e e 571
[SENSel:SPECtrum:FFT:WINDOW[:TYPE]?. . . .. e 571
[:SENSe]:SPECtrum:FREQuency:SPAN <freq> ... ... . . i 572
[[SENSe]:SPECtrum:FREQUENCY:SPAN? . . . . . e 572
[:SENSe]:SPECtrum:SWEep: TIME:AUTO OFF|ONJOJ1 .. .. ... 573
[[SENSe]:SPECtrum:SWEep:TIME:AUTO . .. ... e 573
[SENSel:SPECtrum:SWEeP: TIME? . . ... . e 572
[:SENSe]:SPECtrum:SWEep: TIME[:VALuUe] <time> ... ... .. .. .. . i 572
[:SENSe]:SPECtrum:TRIGger:SOURce EXTernal[1] | EXTernal2| FRAMe | IF|LINE | IMMedi-

Ate | R BUISE. . .. 573
[SENSel:SPECtrum:TRIGQer:SOURCE? . . .. .o e 573
[:SENSe]:VOLTage:1Q:RANGe[:UPPer] <level> . ... .. ... . . . i 450
[[SENSel:VOLTage: l1Q:RANGE[IUPPer]? . .. . e 450
[:SENSe]:WAVeform:ACQuisition:PACKing AUTO |LONG |[MEDium|SHORt ............... 575
[:SENSe]:WAVeform:ACQUISItioN:PACKING? . . . .o e 575
[:SENSe]:WAVeform:ADC:DITHer[:STATe] OFF|JONJOJ1 . ... ... 575
[:SENSe]:WAVeform:ADC:DITHEr[:STATE]? . . .t e e 575
[:SENSe]:WAVeform:ADC:FILTer[:STATe] OFFJONJO|1 .. ... ... 575
[:SENSe]:WAVeform:ADC:FILTer:STATE]?. . . o e e e 575

[:SENSe]:WAVeform:ADC:RANGe AUTO |APEak | APLock | GROund|M6|PO|P6|P12|P18]P24 ..
576

[:SENSe]:WAVeform:ADC:RANGe AUTO | APEak | APLock | GROund|[NONE|PO|P6|P12]P18.576

[:SENSe]:WAVeform:ADC:RANGE? . . ..o e e 576
[SENSel:WAVeform:APERTUIE? . . . . .. 577
[:SENSe]:WAVeform:AVERage:COUNt <integer>. . ... ...t 577
[:SENSe]:WAVeform:AVERage:COUNTL?. . . . ... e e 577

42



List of Commands

[:SENSe]:WAVeform:AVERage: TCONtrol EXPonential |[REPeat .......................... 578
[:SENSe]:WAVeform:AVERage: TCONTLrol? . . ... ... e e 578
[:SENSe]:WAVeform:AVERage: TYPE LOG | MAXimum | MINimum |RMS|SCALar. .......... 578
[:SENSe]:WAVeform:AVERage: TYPE? . . ... .. e 578
[:SENSe]:WAVeform:AVERage[:STATe] OFF|JONJOL1. ... ... oo e 577
[:SENSe]:WAVeform:AVERAQe:STATE] 2. . . . o e e e 577
[:SENSe]:WAVeform:BANDwidth:RESolution]:ACTual?. . .. ... ... .. . . . 579
[:SENSe]:WAVeform:BANDwidth | BWIDth[:RESolution] <freq>.......................... 579
[:SENSe]:WAVeform:BANDwidth | BWIDth[:RESolution]: TYPE FLATtop| GAUSsian. ........ 580
[:SENSe]:WAVeform:BANDwidth | BWIDth[:RESolution]: TYPE?. . .. ... ... . ... ... ..... 580
[:SENSe]:WAVeform:BANDwidth | BWIDth[:RESolution]? .. ......... ... ... ... ... ..... 579
[:SENSe]:WAVeform:DECimate:STATe OFFJONJOJ1 ... .. ... 581
[:SENSe]:WAVeform:DECImMate: STATE? . . . ..o e e 581
[:SENSe]:WAVeform:DECimate[:FACTOr] <integer>. .. ... 580
[:SENSe]:WAVeform:DECImMate[:FACTON 2. . . ..ot e e e 580
[:SENSe]:WAVeform:SWEep:TIME <time> . ... ... . ... e 581
[:SENSe]:WAVeform:SWEep:TIME? . . . ... e e 581
[:SENSe]:WAVeform: TRIGger:SOURce EXTernal[1]]

EXTernal2| FRAMe | IF|IMMediate|[LINEJRFBuUrSt . ... ... .. e 581
[:SENSe]:WAVeform: TRIGQer:SOURCE? . . . . ..o e e 582

43

—
n
a
o
=4
o)
o
3
=
N
>
o
»




List of Commands

o
°
c
@©
£
£
o
O
—
o
-
2
4

44



Introduction

This chapter provides overall information on the W-CDMA (3GPP) and
HSDPA communications system Options BAF and 210, and describes
W-CDMA (3GPP) and HSDPA measurements made by the analyzer.
Installation instructions for adding this option to your analyzer are
provided in this section, in case you purchased this option separately.
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What Does the Agilent PSA Series and
VSA E4406A Option BAF Do?

This instrument can be used for testing a W-CDMA transmitter
manufactured according to the following standards documents:

e 3GPP TS.34.121 v.3.13.0 (2003-06) R1999 (for user equipment or
mobile stations)

e 3GPP TS.25.141 v.3.13.0 (2003-03) R1999 and 3GPP TS.25.141
v.4.8.0 (2003-03) Rel 4 (for base stations or base transmission
stations).

This instrument is also capable of measuring HSDPA signals, and
gualifying them according to the following standards documents:

e 3GPP TS.25.211 V5.4.0 (2003-06) Rel 5 (for physical channels and
mapping of transport channels onto physical channels - FDD)

e 3GPP TS.25.213 V5.3.0 (2003-03) Rel 5 (for spreading and
modulation - FDD)

e 3GPP TS.25.141 V5.7.0 (2003-06) Rel 5 (for base station (BS) or
conformance testing- FDD)

These documents define complex, multi-part measurements used to
create and maintain an interference-free environment. For example,
the documents include standardized test methods for the measurement
of power in a carrier, a spectrum emission mask, intermodulation, and
other critical measurements.

The instrument automatically makes these measurements using the
measurement methods and limits defined in the documents. The
detailed results displayed by the measurements allow you to analyze
W-CDMA system performance. You may alter the measurement
parameters for specialized analysis. For infrastructure test, the
instrument will test transmitters of base stations in a non-interfering
manner by means of a coupler or power splitter.
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This instrument makes the following measurements of W-CDMA
(3GPP) and HSPDPA signals:

= Channel Power

= Adjacent Channel Leakage Power Ratio (ACPR or ACLR)
= Intermodulation Products

= Multi Carrier Power

e Spectrum Emission Mask

e Occupied Bandwidth

= Code Domain Power

= Modulation Accuracy (Composite EVM)
e QPSK EVM

= Power Statistics CCDF

e Spectrum (Freq Domain)

= Waveform (Time Domain)

= Power Control (Up Link)

= Power versus Time Mask

For more information on individual measurements see Chapter 2 ,
“Making Measurements,” on page 57.
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Installing Optional Measurement
Personalities

When you install a measurement personality, you need to follow a three
step process:

1. Determine whether your memory capacity is sufficient to contain all
the options you want to load. If not, decide which options you want to
install now, and consider upgrading your memory. Details follow in
“Do You Have Enough Memory to Load All Your Personality
Options?” on page 48.

2. Install the measurement personality firmware into the instrument
memory. Details follow in “Loading an Optional Measurement
Personality” on page 52.

3. Enter a license key number that activates the measurement
personality. Details follow in “Obtaining and Installing a License
Key” on page 52.

PSA Series Spectrum Analyzers must have Option B7J in order to use
most of the measurement personality options, including cdmaOne,
cdma2000, 1XEV-DO, W-CDMA, GSM, EDGE, NADC, and PDC.

Adding additional measurement personalities requires purchasing a
retrofit kit for the desired option. The retrofit kit contains the
measurement personality firmware and an entitlement certificate that
is used to generate a license key from the internet website. A separate
license key is required for each option on a specific instrument serial
number and host ID.

Do You Have Enough Memory to Load All Your
Personality Options?

If you want to operate the instrument with only 2 or less options
installed, you can skip ahead to the next section, “Loading an Optional
Measurement Personality” on page 52. If, after installing your options,
you get error messages relating to memory issues, you can return to
this section to learn more about how to optimize your configuration.

If you want to install your 3rd or more options, you should check to see
how much memory you have installed.

If you have 64 MB of memory installed in your instrument, you will
have ample memory to install 4 or more optional personalities, with
plenty of memory to spare for data and states.

If you have less than 64 MB of installed memory, depending how much
data you save, you are unlikely to have any memory issues until you
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want to install your 3rd or 4th option. If this is the case, you can either
swap the applications in/out of memory as needed, or you can upgrade

your hardware to 64MB of memory. 64MB will easily contain all current
options, and provide ample space for incidental data and state storage.

To see the size of your installed memory for PSA Series Spectrum
Analyzers:

1. Press the System key, MORE (1 of 3), and Show Hdwr keys.
2. Read Fl ash Menory size on the last line of the table.

To see the size of your installed memory for E4406A Transmitter
Testers:

1. Press the System key, MORE (1 of 3), and MORE (2 of 3) keys.

2. Read the File System Key - The total of the entries for Used and Fr ee
memory will total the installed flash memory, either 48 or 64 MB.

If you have 48 MB of memory, and you want to install more than 2 or 3
optional personalities, you may need to manage your memory resources.
The following section, “How to Predict Your Memory Requirements” on
page 49, will help you decide how to configure your installed options to
provide optimal operation.

How to Predict Your Memory Requirements

If you have 48 MB of flash memory and want to load four or more
options immediately, you should review your memory requirements, so
you can decide whether you have enough memory to operate efficiently.

For E4406A VSA, you can access the Agilent VSA Memory Calculator
web site. See:

http://sa.tm.agilent.com/E4406 A/memory/

For PSA series spectrum analyzers, you can access the Agilent PSA
Memory Calculator web site. See:

http://sa.tm.agilent.com/PSA/memory/

Input the installed memory size as determined in the previous steps,
and select the desired applications, and the Memory Calculator will tell
you if it will all fit. This is the most precise way to determine your
memory requirements, as there are many variables beyond the scope of
this section.

For PSA: After loading all your optional measurement personalities,
you must have a reserve of ~2 MB memory to facilitate mode switching.
Less memory will increase mode switching time. For example, if you use
up most of your free memory by saving files of state and/or data, your
mode switching times can increase to more then a minute.
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You can approximate your total memory requirements by adding up the
following allocations:

1. Core firmware and Operating System (varies with firmware
version): PSA and E4406A approximately 27-30 MB. Includes
Spectrum Analyzer mode for PSA and Basic mode for E4406A.

2. Program memory - Select option requirements from the table
“Measurement Personality Options and Memory Required” on
page 50.

3. PSA and VSA shared libraries - 3.5- 10 MB, depending on
application.

4. PSA (only) mode swap space- 0.5 MB

5. State memory - State file sizes range from 21 kB for SA mode to 40
kB for W-CDMA.. The state of every mode accessed since power-on
will be saved in the state file. File sizes can exceed 150 kB each when
several modes are accessed, for each state file saved.

6. Screens - .gif files need 20-25 kB each

TIP State memory retains settings for all states accessed before the Save
State command. To reduce this usage to a minimum, reduce the modes
accessed before the Save State is executed. You can set the PSA to boot
into a selected mode by assessing the desired mode, then pressing the
System, Power On/Preset, Power On keys and toggle the setting to Last.

Measurement Personality Options and Memory Required

< - - -

2 Personality Options 2 Option | File Size

= (for PSA series and E4406A) (PSA Rev: A.05)

3 (E4406A Rev: A.07)

=

B cdmaOne measurement personality BAC 1,900,000 Bytes®
NADC and PDC measurement BAE 2,400,000 BytesP
personalities (not available separately)
W-CDMA (only) measurement personality | BAF 4,700,000 Bytes °
W-CDMA w/ HSDPA measurement 210 5,000,000 Bytes®
personality
cdma2000 (only) measurement personality | B78 4,000,000 BytesP
cdma2000 w/ 1XEV-DV measurement 214 4,300,000 Bytes
personality
1XEV-DO measurement personality 204 4,800,000 Bytes”
Shared measurement library® n/a 4,300,000 Bytes
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Personality Options @ Option | File Size

(for PSA series and E4406A) (PSA Rev: A.05)
(E4406A Rev: A.07)

PSA only Options:

Phase noise measurement personality 226 2,800,000 Bytes®
Noise Figure measurement personality 219 4,800,000 Bytes®
Basic measurement personality with B7J Cannot be deleted
digital demod hardware

GSM (with EDGE) measurement 202 3,400,000 Bytes?
personality

HP8566B/HP8568B Programming Code 266 650,000 Bytes®

Compatibility

Shared measurement library® n/a 4,300,000 Bytes

E4406A only Options:

GSM measurement personality BAH 2,500,000 BytesP
EDGE (with GSM) measurement 202 3,400,000 Bytes?
personality

EDGE Upgrade from BAH € 252 3,400,000 Bytes?
iDEN measurement personality HN1 1,800,000 BytesP
Baseband 1/Q Inputs B7C n/a (hardware only)
Shared measurement library® n/a 4,300,000 Bytes
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a. Available as of the print date of this guide.

b. PSA Series and VSA E4406A personality options use a 4,300,000
Byte shared measurement library. If you are loading multiple per-
sonalities that use this library, you only need to add this memory
allocation once.

. Shared measurement library allocation not required

. This is a no charge option that does not require a license key.

e. For instruments that already have GSM Option BAH licensed,

order E4406AU Option 252 to add EDGE (with GSM).

o o

Memory Upgrade Kits

The PSA 64 MB Memory Upgrade Kit p/n is E4440AU Option ANE.
The VSA 64 MB Memory Upgrade kit p/n is E4406 AU Option ANE.

For more information about memory upgrade Kits contact your local
sales/service office, or see:

http://www.agilent.com/find/saupgrades
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Loading an Optional Measurement Personality

You must use a PC to load the desired personality option into the
instrument memory. Loading can be done from a firmware CD-ROM or
an internet location. An automatic loading program comes with the files
and runs from your PC.

To check the Agilent website for firmware versions available for
downloading, see: www.agilent.com/find/psa or
www.agilent.com/find/vsa, and refer to the link for “Firmware
Upgrades”.

When you add a new option, or update an existing option, you will get
the updated versions of all your current options as they are all reloaded
simultaneously. This process may also require you to update the
instrument core firmware so that it is compatible with the new option.

Depending on your installed hardware memory, you may not be able to
fit all of the available measurement personalities in instrument
memory at the same time. You may need to delete an existing option file
from memory and load the one you want. Use the automatic update
program that is provided with the files. Refer to the table showing
“Measurement Personality Options and Memory Required” on page 50.

The approximate memory requirements for the options are listed above.
These numbers are worst case examples. Some options share
components and libraries, therefore the total memory usage of multiple
options may not be exactly equal to the combined total.

Obtaining and Installing a License Key

If you purchase an optional personality that requires installation, you
will receive an “Entitlement Certificate” which may be redeemed for a
license key specific to one instrument. Follow the instructions that
accompany the certificate to obtain your license key.

To redeem your measurement “Entitlement Certificate” you need to
supply the instrument model number, host ID and the serial number.

Required Information: Front Panel Key Path:

Model #: (Ex. E4406A)

Host ID: System, Show System

Instrument System, Show System
Serial Number:
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Once you have obtained a license key, to install a license key number for
the selected personality option, use the following procedure:

NOTE You can also use this procedure to reinstall a license key number that
has been deleted during an uninstall process, or lost due to a memory
failure.

For PSA:

1. Press System, More, More, Licensing, Option to accesses the alpha
editor. Use this alpha editor to enter letters (upper-case), and the
front-panel numeric keys to enter numbers for the option
designation. You will validate your option entry in the active
function area of the display. Then, press the Enter key.

2. Press License Key to enter the letters and digits of your license key.
You will validate your license key entry in the active function area of
the display. Then, press the Enter key.

3. Press the Activate License key.
For E4406A:

1. Press System, More, More, Install, Choose Option to accesses the alpha
editor. Use this alpha editor to enter letters (upper-case), and the
front-panel numeric keys to enter numbers for the option
designation. You will validate your option entry in the active
function area of the display. Then, press the Done key.

NOTE Before you enter the license key for the EDGE Retrofit Option 252, you
must already have entered the license key for the GSM Option BAH.

2. Press License Key to enter the letters and digits of your license key.
You will validate your license key entry in the active function area of
the display. Then, press the Done key.
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3. Press the Install Now key. The message “New opti on keys becone
active after reboot.” will appear, along with the Yes/No menu:
press the Yes key and cycle the instrument power off and then on to
complete your installation process, or press the No key to cancel the
installation process.

Viewing a License Key

Measurement personalities purchased with your instrument have been
installed and activated at the factory before shipment. You will receive
a License Key unique to every measurement personality purchased.
The license key number is a hexadecimal number specific to your
measurement personality, instrument serial number and host ID. It
enables you to install, or reactivate that particular personality.
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Use the following procedure to display the license key number unique to
your personality option that is already installed in your instrument:

For PSA:

Press System, More, More, Licensing, Show License. The System, Personalities
keys show you the license key if the option has been activated.

For E4406A:

Press System, More, More, Install, Choose Option to enter the letters/numbers
for the option you want.You can see the key on the License Key softkey.
Press the Done key.

You will want to keep a copy of your license key number in a secure
location. Press System, More, then Personality for PSA, or Show System
for E4406A, and print out a copy of the display that shows the license
numbers. If you should lose your license key number, call your nearest
Agilent Technologies service or sales office for assistance.

Using the Delete License Keyon PSA

This key will make the option unavailable for use, but will not delete it
from memory. Write down the 12-digit license key number for the
option before you delete it. If you want to use that measurement
personality later, you will need the license key number to reactivate the
personality firmware.

Using the Delete License key does not remove the personality from the
instrument memory, and does not free memory to be available to install
another option. If you need to free memory to install another option,
refer to the instructions for loading firmware updates located at the
URL: http://www.agilent.com/find/psa/

1. Press System, More, More, Licensing, Option. Pressing the Option key
will activate the alpha editor menu. Use the alpha editor to enter the
letters (upper-case) and the front-panel numeric keyboard to enter
the digits (if required) for the option, then press the Enter key. As you
enter the option, you will see your entry in the active function area of
the display.

2. Press Delete License to remove the license key from memory.

Using the Uninstall Key on E4406A

This key will make the option unavailable for use, but will not delete it
from memory. The message “Appl i cati on Not Li censed” will appear
in the Status/Info bar at the bottom of the display. Record the 12-digit
license key number for the option before you delete it. If you want to use
that measurement personality later, you will need the license key
number to reactivate the personality firmware.
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Using the Uninstall key does not remove the personality firmware from
the instrument memory, and does not free memory to be available to
install another option. If you need to free memory to install another
option, refer to the instructions for loading firmware updates available
at the URL: http://www.agilent.com/find/vsa/

1. Press System, More(1 of 3), More(2 of 3), Uninstall, Choose Option to
access the alpha editor. Use this alpha editor to enter the letters
(upper-case), and the front-panel numeric keys to enter the numbers
(if required) for the installed option. You will validate your option
entry in the active function area of the display. Then, press the Done
key.

2. Pressing the Uninstall Now key will activate the Yes/No menu: press
the Yes key to continue your uninstall process, or press the No key to
cancel the uninstall process.

3. Cycle the instrument power off and then on to complete the uninstall
process.

Performing a Security Erase on PSA Series Spectrum
Analyzers

A Security Erase of a PSA can perform the following functions:
< Blank the display

= Erase user files

« Erase all memory including the operating system

To perform a security erase of your instrument memory you will need to
have PSA Option HS7, a free firmware option, installed. For more
information see:

http://ww:. agil ent.conm find/security

Instructions for security erase procedures and the PSA Option HS7
firmware upgrade are available for downloading.

Security Erase procedures can leave your instrument in an inoperative
state. Be sure to follow the instructions carefully.
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Making Measurements

This chapter describes procedures used for making measurements of
W-CDMA (3GPP) BTS or MS. Instructions to help you set up and
perform the measurements are provided, and examples of W-CDMA
measurement results are shown.
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W-CDMA (3GPP) Measurements

This chapter begins with instructions common to all measurements,
then details all W-CDMA (3GPP) measurements available by pressing
the MEASURE key. For information specific to individual measurements
refer to the sections at the page numbers below.

« “Channel Power Measurements” on page 66

e “ACPR (ACLR) Measurements” on page 61

« “Intermodulation Measurements” on page 86

e “Multi Carrier Power Measurements” on page 95

e “Spectrum Emission Mask Measurements” on page 116

= “Occupied Bandwidth Measurements” on page 99

e “Code Domain Measurements” on page 69

« “Modulation Accuracy (Composite EVM) Measurements” on page 90
e "QPSK EVM Measurements” on page 111

= “Power Statistics CCDF Measurements” on page 105

= “Power Control Measurements” on page 102

= “Power versus Time (PvT) Mask Measurements” on page 108
= “Using Option B7C Baseband I/Q Inputs” on page 120

= “Using Basic Mode” on page 127

These are referred to as one-button measurements. When you press
the key to select one measurement, it becomes the active
measurement, using settings and a display unique to that
measurement. Data acquisition automatically begins when trigger
requirements, if any, are met.

< “If You Have a Problem” on page 128
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Setting up and Making a Measurement

Making the Initial Signal Connection

Before connecting a signal to the instrument, make sure the instrument
can safely accept the signal level provided. The signal level limits are
marked next to the connectors on the front panel.

See “Input/Output Key Menu” on page 144 for details on selecting input
ports and setting internal attenuation to prevent overloading the
instrument.

For PSA only, “Input/Output Key Menu” on page 144 also provides
details of Int Preamp operation.

Using Instrument Mode and Measurement Presets

If you want to set your current measurement personality to a known,
factory default state, press Preset. This initializes the instrument by
returning the mode setup and all of the measurement setups in the
mode to the factory default parameters.

For PSA, note that pressing the Preset key will switch instrument
modes unless the type of preset is selected under System, Power
On/Preset is set to Mode or Save User Preset.

To preset only the parameters that are specific to an active, selected
measurement, press Meas Setup, then Restore Meas Defaults. Restore
Meas Defaults will return all the measurement setup parameters to the
factory defaults, but only for the currently selected measurement. The
Restore Meas Defaults key may not appear on the first page of the Meas
Setup menu. If not, press More until the key is available.
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The 3 Steps to Set Up and Make Measurements

All measurements need to be set up in 3 steps: first at the Mode level,
second at the Measurement level, then finally the result display may be
adjusted.

1. Select and Set Up the Mode

Press MODE - All licensed, installed Modes available are shown.
Press W-CDMA (3GPP), or select Basic mode to make measurements
of signals with non-standard formats.

Press Mode Setup - Make any required adjustments to the mode
settings. These settings apply to all measurement in the mode.

2. Select and Set Up the Measurement

Press MEASURE - Select a specific measurement to be performed (e.g.
ACP, Channel Power, or EVM). The measurement begins as soon as
any required trigger conditions are met. The resulting data is shown
on the display or is available for export.

Press Meas Setup - Make any adjustments as required to the selected
measurement settings. The settings only apply to this measurement.

3. Select and Set Up a View of the Results

Press Trace/View - Select a display format for the current
measurement data. Depending on the mode and measurement
selected, other graphical and tabular data presentations may be
available. X-Scale and Y-Scale adjustments may also be made now.

NOTE A setting may be reset at any time, and will be in effect on the next
measurement cycle or View.

Step Primary Key Setup Keys Related Keys

1. Select & set up | MODE Mode Setup, System
a Mode Input (E4406A),
Input/Output (PSA),
FREQUENCY Channel

2.Select & set up | MEASURE Meas Setup Meas Control,

a Measurement Restart
2 3. Select & setup | View/Trace (E4406A), | SPAN X Scale, File, Save, Print,
g a View of the Trace/View (PSA) AMPLITUDE Y Scale, | Print Setup, Marker,
g Results Display, Search (E4406A),
9 Next Window, Zoom | Peak Search (PSA)
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Figure 2-1

Making Measurements
ACPR (ACLR) Measurements

ACPR (ACLR) Measurements

This section explains how to make the adjacent channel leakage power
ratio (ACLR or ACPR) measurement on a W-CDMA (3GPP) mobile
station. ACPR is a measurement of the amount of interference, or
power, in an adjacent frequency channel. The results are displayed as a
bar graph or as spectrum data, with measurement data at specified
offsets.

Configuring the Measurement System

The mobile station (MS) under test has to be set to transmit the RF
power remotely through the system controller. This transmitting signal
is connected to the instruments RF input port. Connect the equipment
as shown.

Adjacent Channel Power Ratio Measurement System
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1. Using the appropriate cables, adapters, and circulator, connect the
output signal from the MS to the RF input port of the instrument.

2. Connect the base transmission station simulator or signal generator
to the MS through the circulator to initiate a link constructed with
the sync and pilot channels, if required.

3. Connect a BNC cable between the 10 MHz OUT port of the signal
generator and the EXT REF IN port of the instrument.

4. Connect the system controller to the MS through the serial bus cable
to control the MS operation.
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Making Measurements
ACPR (ACLR) Measurements

Setting the MS (Example)

From the UE transmission station simulator and/or the system
controller, perform all of the call acquisition functions required for the
MS to transmit the RF power as follows:

Frequency: 1,920 MHz (Channel Number: 5 x 1,920 = 9,600)
Physical Channels: DPCCH with 4 DPDCH

Scramble Code: 0

Output Power: -20 dBm (at analyzer input)

Measurement Procedure
Step 1. Press the Preset key to preset the instrument.

Step 2. Press the MODE, More (1 of 2), W-CDMA (3GPP) keys to enable the
W-CDMA (3GPP) measurements.

Step 3. Press the Mode Setup, Radio, Device to toggle the device to MS.

Step 4. Press the FREQUENCY Channel, 1920, MHz keys to set the center
frequency to 1.920 GHz.

Step 5. Press the MEASURE, ACPR (ACLR) keys to initiate the adjacent channel
leakage power ratio measurement.

Figure 2-2 ACPR-FFT Measurement Result - Bar Graph (Default) View

[RTLITIS |

% Agilent 05/09,/01 14:34:14

H-CDMA

BTS Ch Freq 1.92000 GHz

ACPR-FFT: RRC Filter On 3GPP

Bar Graph (Total Pwr Ref)

Total Pur Ref: 7.65 dBm/ 3.84 MHz
ACPR-FFT: RRC Filter On

Offset Fre Intey BH dBc
‘ 7 MHz -47.1
MHz

Lower
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ACPR (ACLR) Measurements

The ACPR- FFT Bar @& aph measurement result should look like

Figure 2-2. The bar graph (referenced to the total power) and a text
window are displayed. The text window shows the absolute total power
reference, while the lower and upper offset channel power levels are
displayed in both absolute and relative readings.

Step 6. Press the View/Trace, Spectrum keys to see the ACPR- FFT: Spect rum
graph with the bandwidth marker lines in the graph window. The
corresponding measured data is also shown in the text window. See
Figure 2-3.

Figure 2-3 ACPR-FFT Measurement Result - Spectrum Graph View

# Agilent 65/99,/01 14:35:24

H-CDHA

BTS Ch Freq 1.92000 6Hz
ACPR-FFT: RRC Filter On 3GPP

A R Y T a ']
R N e

Total Pur Ref: 7.71 dBm/ 3.84 MHz
ACPR-FFT: RRC Filter On
Lower

Offset Freq Intey BH dBm
C b L= 4 MHz
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Making Measurements
ACPR (ACLR) Measurements

Step 7. Press the Meas Setup, More (1 of 2), Sweep Type keys to select Swp. The
ACPR- SWP. Measurement speed becomes slower with the narrower
resolution bandwidth, but the measurement accuracy is improved. See
Figure 2-4.

Figure 2-4 ACPR- SWP Measurement Result - Spectrum Graph View

H Agilent 65,/09,/01 14:36:43 H-CDMA IRICIT]S |

BTS Ch Freq 1.92000 GHz

ACPR-SHP: RRC Filter On 2GPP

Spectrum (Total Pur Ref)

r,ﬂfﬂdﬂh‘(‘-r.n

B
L1 TN
L Lu,'-w‘
T,
St
A
e

Total Pur Ref: 7.59 dBm/ 3.84 MHz
ACPR-SHP: RRC Filter On
Lower

Offset Freq dBm
MHz 3
MHz
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ACPR (ACLR) Measurements

Step 8. Press the Sweep Type key one more time to change the Sweep Type to
Fast. The display will change to ACPR- FAST: Bar QG aph. The
measurement speed is faster than the ACPR- FFT: Bar G aph
measurement. (See Figure 2-5)

Figure 2-5 ACPR- FAST Measurement Result - Bar Graph View

i Agilent §5,/09/81 14:37:42 H-CDMA

BTS Ch Freq 1.92000 6Hz
ACPR-FAST: RRC Filter On 36PP

Bar Graph (Total Pwr Ref)

Center 1

Total Pwr Ref: 7.66 dBm/ 3.84 MHz
ACPR-FAST: RRC Filter On

Offset Freq

Lower
dBc
5

Step 9. Press the Meas Setup, More (1 of 2) keys to check what keys are available
to change the measurement parameters from the default condition.

If you have a problem, and get an error message, see “If You Have a
Problem” on page 128 or the “Instrument Messages and Functional
Tests” manual.
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Figure 2-6

Making Measurements
Channel Power Measurements

Channel Power Measurements

This section explains how to make a channel power measurement on a
W-CDMA (3GPP) mobile station. This test measures the total RF power
present in the channel. The results are displayed graphically as well as
in total power (dB) and power spectral density (dBm/Hz).

Configuring the Measurement System

The mobile station (MS) under test has to be set to transmit the RF
power remotely through the system controller. This transmitting signal
is connected to the instruments RF input port. Connect the equipment
as shown.

Channel Power Measurement System

SIGNAL GENERATOR CONTROLLER

o 5 8888 ©
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S Qg o
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Serial Bus Y,

1. Using the appropriate cables, adapters, and circulator, connect the
output signal from the MS to the RF input port of the instrument.

2. Connect the base transmission station simulator or signal generator
to the MS through the circulator to initiate a link constructed with
the sync and pilot channels, if required.

3. Connect a BNC cable between the 10 MHz OUT port of the signal
generator and the EXT REF IN port of the instrument.

4. Connect the system controller to the MS through the serial bus cable
to control the MS operation.
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Step 1.
Step 2.

Step 3.
Step 4.

Step 5.

Figure 2-7

Making Measurements
Channel Power Measurements

Setting the MS (Example)

From the UE transmission station simulator and/or the system
controller, perform all of the call acquisition functions required for the
MS to transmit the RF power as follows:

Frequency: 1,920 MHz (Channel Number: 5 x 1,920 = 9,600)
Output Power: -20 dBm (at analyzer input)

Measurement Procedure

Press the Preset key to preset the instrument.

Press the MODE, More (1 of 2), W-CDMA (3GPP) keys to enable the
W-CDMA (3GPP) measurements.

Press the Mode Setup, Radio, Device to toggle the device to MS.

Press the FREQUENCY Channel, 1920, MHz keys to set the center
frequency to 1.920 GHz.

Press the MEASURE, Channel Power keys to initiate the channel power
measurement.

The Channel Power measurement result should look like Figure 2-7.
The graph window and the text window showing the absolute power
and its mean power spectral density values over 5 MHz are displayed.

Channel Power Measurement Result
¢ Agilent 12:08:64 Oct 13, 2063 W-CDMA w/HSDPA

BTS Ch Freq 1.92000 GHz
Channel Power

Channel Power Power Spectral Density

-26.33 dBm/ 5.00000 MHz -93.32 dBm/Hz
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Making Measurements
Channel Power Measurements

Step 6. Press the Meas Setup, More (1 of 2) keys to check what keys are available
to change the measurement parameters from their default condition.

If you have a problem, and get an error message, see “If You Have a
Problem” on page 128 or the “Instrument Messages and Functional
Tests” manual.
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Figure 2-8

Making Measurements
Code Domain Measurements

Code Domain Measurements

This section explains how to make the code domain measurement on a
W-CDMA (3GPP) mobile station. This is the measurement of the power
levels of the spread channels in composite RF channels, relative to the
total power within the 3.840 MHz channel bandwidth centered at the
center frequency.

Code Domain measurement examples using a W-CDMA (UL) signal
and a HSDPA (DL) signal are shown in this section.

Configuring the Measurement System

For configuring the measurement system, the mobile station (MS)
under test has to be set to transmit the RF power remotely through the
system controller. This transmitting signal is connected to the
instruments RF input port. Connect the equipment as shown.

Code Domain Power Measurement System
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Serial Bus Y,

1. Using the appropriate cables, adapters, and circulator, connect the
output signal of the MS to the RF input of the instrument.

2. Connect the base transmission station simulator or signal generator
to the MS through the circulator to initiate a link constructed with
the sync and pilot channels, if required.

3. Connect a BNC cable between the 10 MHz OUT port of the signal
generator and the EXT REF IN port of the instrument.

4. Connect the system controller to the MS through the serial bus cable
to control the MS operation.
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Making Measurements
Code Domain Measurements

W-CDMA UL Measurement Example (Normal Mode)

Setting the MS (Example)

From the UE transmission station simulator and/or the system
controller, perform all of the call acquisition functions required for the
MS to transmit the RF power as follows:

Frequency: 1,920 MHz (Channel Number: 5 x 1,920 = 9,600)
Physical Channels: DPCCH with 4 DPDCH

Scramble Code: 0

Output Power: -20 dBm (at analyzer input)

Measurement Procedure
Step 1. Press the Preset key to preset the instrument.

Step 2. Press the MODE, More (1 of 2), W-CDMA (3GPP) keys to enable the
W-CDMA w/HSDPA measurements.

Step 3. Press the Mode Setup, Radio, Device to toggle the device to MS.

Step 4. Press the FREQUENCY Channel, 1920, MHz keys to set the center
frequency to 1.920 GHz.
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Step 5. Press the MEASURE, More (1 of 2), Code Domain keys to initiate the code

Figure 2-9

domain measurement.

Code Domain Measurement Result - Power Graph and Metrics
(Default) View - Uplink (MS) DPCCH and 4 DPDCH

%% Agilent 16:53:42 Sep 30, 2083  W-CDMA W/HSDPA

HS Ch Freq 1.92000 GHz

Code Domain 36PP _-

Power

Total Power: -20.43 dBm

To i H 1

The Code Domai n: Power measurement result should look like Figure
2-9 on page 71. The graph window is displayed with a text window
below it. The text window shows the total power level along with the
relative power levels of the various channels.

The DPCCH is shown as the green line at spread code 0 on the Q
channel (lower) graph. The DPDCH channels are shown with 2 DPDCH
on the | channel, and 2 on the Q channel.
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Making Measurements
Code Domain Measurements

Step 6. Press Peak Search (PSA) or Peak (VSA) to put a maker on the highest
power channel. (See Figure 2-10). The Q Branch marker #1
measurement data shows C2(2), which indicates code channel 2 with
SF =22 =4, It also indicates the channel data rate at 960ksps, and
provides the power measurement of —6.28 dB in that channel relative to
the total code power of the signal. The summary data show active
channels to be C1, C2, C5, and C6.

Figure 2-10 Code Domain Measurement Result - Power Graph and Metrics
View - Uplink (MS) DPCCH and 4 DPDCH w/ Peak Marker

5 Agilent 16:54:12 Sep 38, 2003 W-CDMA w/HSDPA

HS Ch Freq 1.92000 GHz

Code Domain 2GPP _-

Total Power: -20.43 dBm

Step 7. Press Marker, More, Mkr-> Despread to initiate the despreading and
decoding of the marked channel to allow EVM and other error
measurements to be conducted on the channel.
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Code Domain Measurements

Step 8. Press the View/Trace, Code Domain (Quad View) key to display a
combination view of the code domain power, symbol power, and 1/Q
symbol polar vector graph windows, with a summary results window as
shown below:

Figure 2-11 Code Domain Measurement Result - Code Domain Quad View

3 Agilent 16:25:56 Oct 2, 2003 H-CDMA w/HSDPA

HS Ch Freq 1.92000 GHz

Code Domain 3GPP | ]
Marker 128.500

Symb Power:C2(2)

amble

170 Symb Polar Vector: C2(2)

The original Code Domain Measurement is shown at the top left, while
the Symbol Power vs. Time (PvT) measurement of the marked channel
is at the top right. The solid area below the first gradicule (blue on the
instrument display) is the composite chip power versus time over the
entire capture interval, while the (yellow) horizontal line is Symbol
power versus time for C2(2). The 2 vertical white lines in the PvT graph
indicate the measurement interval, with the default measurement
offset of O slots. The graph of the 1/Q vector trajectory for C2(2) during
the measurement interval is shown at lower left. The summary data at
lower right indicates peak and RMS EVM, magnitude and phase errors,
powers of signal and channel.
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Step 9.

Figure 2-12

Making Measurements
Code Domain Measurements

Press the View/Trace, I/Q Error (Quad View) keys to display a combination
view of the magnitude error vs. time, phase error vs. time, and EVM vs.
time graph windows, with the modulation summary results window as
shown below:

Code Domain Measurement Result - I/Q Error Quad View

Agilent 14:05:57 Oct 3, 2003 H-CDMA w/HSDPA

MS Ch Freq 1.92008 GHz
Code Domain

Marker 128.500

Ref Mag Error
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Step 10. Press the view/Trace, Demod Bits key to display a combination view of the
code domain power, symbol power graph windows, and the 1/Q
demodulated bit stream data for the symbol power slots selected by the
measurement interval and measurement offset parameters.

Figure 2-13 Code Domain Measurement Result - Demod Bits View
# Agilent 94/12/08 B6:06:35 H-CDMA W/ HSDPA

BTS Ch Freq 1.00000 GHz

Code Domain 3GPP _-

Power J pSymb Power:C8(0)

The Demod Bits View displays the same Code Domain Power and
Symbol Power windows as the Code Domain (Quad View) shown in
Figure 2-11 on page 73

The demodulated bit stream displayed is the data contained in the
Measurement Interval (1 slot, with no offset, so it is the first slot) of the
Capture Interval of 2 frames. For details of these adjustments see “Code
Domain Keys” on page 164

Step 11. To make measurements repeatedly, press the Meas Control, Measure
keys to change the Meas Control from Single to Cont.

If you have a problem, and get an error message, see “If You Have a
Problem” on page 128 or the “Instrument Messages and Functional
Tests” manual.
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HSDPA DL Measurement Example (Test Model 5)

Configuring the Measurement System

The base transmission station (BTS) under test has to be set to
transmit the RF power remotely through the system controller. The
W-CDMA modulated interference signal is injected to the antenna
output port of the BTS through an attenuator and circulator. The
transmitting signal from the BTS is connected to the RF input port of
the instrument from the circulator port. Connect the equipment as

shown.
Figure 2-14 Intermodulation Product Measurement System
4 Frequency Reference

CONTROLLER BTS
= e N

10 MHz OUT

P-4 N

o = 888 ©

Q o 0o
o oo oo

: oo

O |b==—=—==—="l|oonooo o @

SIGNAL GENERATOR

kEXT REF IN
Z

S ==
o ==
==
==
==
o ==

e e o © @ BPF

Yy

0000 gooon

0 000000
0

(o]

PSA NPUT Output
OR E4406A Atten 500

ba88a

1. Using the appropriate amplifier, circulator, bandpass filter,
combiner, cables, and adapters, connect the unmodulated carrier
signal from the signal generator to the output connector of the BTS.

2. Connect the circulator output signal to the RF input port of the
instrument through the attenuator.

3. Connect a BNC cable between the 10 MHz OUT port of the signal
generator and the EXT REF IN port of the instrument.

4. Connect the system controller to the BTS through the serial bus
cable.
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Step 1.
Step 2.

Step 3.
Step 4.

Step 5.

Making Measurements
Code Domain Measurements

Setting the BS (Example)

From the base transmission station simulator and/or the system
controller, perform all of the call acquisition functions required for the
MS to transmit the RF power as follows:

Frequency: 1,000 MHz

Physical Channels: Test Model 5 with 8 HS-PDSCH
Scramble Code: 0

Output Power: -10 dBm

Measurement Procedure
Press the Preset key to preset the instrument.

Press the MODE, More (1 of 2), W-CDMA w/HSDPA keys to enable the
W-CDMA w/HSDPA measurements.

Press the Mode Setup, Radio, Device to toggle the device to BTS.

Press the FREQUENCY Channel, 1000, MHz keys to set the center
frequency to 1.000 GHz.

Press the MEASURE, More (1 of 2), Code Domain keys to initiate the code
domain measurement.
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Step 6.

Figure 2-15

Step 7.
Step 8.

Making Measurements
Code Domain Measurements

Press Meas Setup, More, Symbol Boundary, Predefined Test Models, Test
Model 5, Test Model 5w/ 8 HS-PDSCH.

Code Domain Measurement Result - Power Graph and Metrics
(Default) View - Downlink (BS) Test Model 5

5 Agilent 11:34:16 Aug 15, 2063  W-CDMA W/HSDPA L

BTS Ch Freq 1.00000 GHz

Code Domain 3GPP _-

Power

Total Power:

Tots: tive Ch: B dBc
dBc
dBm
dBm

The Code Domai n: Power measurement result should look like Figure
2-15. The graph window is displayed with a text window below it. The
text window shows the total power level along with the relative power
levels of the various channels.

Now let's examine a single HSDPA code channel in the code domain
more closely:

Press Marker, and enter the number 38 via the front panel keypad.

Press Marker, More, Mkr-> Despread to initiate the despreading and
decoding of the marked channel to allow EVM and other error
measurements to be conducted on the channel.
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Step 9. Press the View/Trace, Code Domain (Quad View) key to display the
combination view of the code domain power, symbol power, and 1/Q
symbol polar vector graph windows, and summary results window as
shown below:

Figure 2-16 Code Domain Measurement Result - Code Domain Quad View -
HSDPA DL Test Model 5

% Agilent 13:59:10 Aug 18, 2683 H-CDMA W/HSDPA

BTS Ch Freq 1.00000 GHz

Code Domain 36PP 1]
Marker 38.0000

f_l Mir #1: Ref-: 1 Symb Power:C7(9)

1/0 Symb Polar Vector: C7{9)

A

The original Code Domain Measurement with the marker at code
channel 38 is shown at the top left, while the Symbol Power vs. Time
(PvT) measurement of the marked channel is at the top right. The solid
area below the first gradicule (blue on the instrument display) is the
composite chip power versus time over the entire capture interval,
while the (yellow) horizontal line is Symbol power versus time for C7(9).

The 2 vertical white lines in the PvT graph indicate the measurement
interval, with the default measurement offset of 0 slots. The graph of
the 1/Q vector trajectory for C7(9) during the measurement interval is
shown at lower left. The summary data at lower right indicates peak
and RMS EVM, magnitude and phase errors, powers of signal and
channel.

The code channel at C7(9) is HS-SCCH, a new code channel for HSDPA
(See “What is HSDPA?” on page 607.) Because HS-SCCH and
HS-PDSCH don't have Pilot bit pattern data, the tDPCH (timing offset
from CPICH) cannot be detected. Therefor, for this example, the result
of 123 is incorrect.
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Step 10.

Figure 2-17

Step 11.

Step 12.
Step 13.

Making Measurements
Code Domain Measurements

Press the View/Trace, Demod Bits key to display the combination view of
the code domain power, symbol power graph windows, and the 1/Q
demodulated bit stream data for the symbol power slots selected by the
measurement interval and measurement offset parameters.

Code Domain Measurement Result - Demod Bits View - HSDPA
DL Test Model 5

% Agilent 13:59:23 Aug 18, 20683 W-CDMA w/HSDPA

BTS Ch Freq 1.00000 GHz

Code Domain 36PP ]
Marker 38.0000

Mkr #1: C ] 5@ Symb Power:C7(9)

The Demod Bits View displays the same Code Domain Power and
Symbol Power windows as the Code Domain (Quad View) shown in
Figure 2-11 on page 73

The code channel is detected as HS-SCCH, but the measured timing
offset t HS- SCCH (1237?) is questionable, as was explained in the
previous step.

The demodulated bit stream displayed is the data contained in the
Measurement Interval (1 slot, with no offset, so it is the first slot) of the
Capture Interval of 2 frames. For details of these adjustments see “Code
Domain Keys” on page 164. Let's look more closely at another HSDPA
code channel:

Press the View/Trace, Power Graph and Metrics keys to display the
primary code domain power view and summary results window.

Press Marker, and enter 140, ENTER via the front panel keypad.

Press Marker, More, Mkr-> Despread to initiate the despreading and
decoding of the marked channel to allow EVM and other error
measurements to be conducted on the channel.lt may be necessary to
press Restart if the Meas Control, Measure setting is on Single.
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Step 14. Press the View/Trace, Code Domain (Quad View) key to display the
combination view of the code domain power, symbol power, and 1/Q
symbol polar vector graph windows, and summary results window.

Figure 2-18 Code Domain Measurement Result - Code Domain Quad View -
HSDPA DL Test Model 5

% Agilent 14:00:81 Aug 18, 2663  W-CDMA wW/HSDPA

BTS Ch Freq 1.00000 GHz

Code Domain 1 ]
Marker 140.000

7 Symb Power:C4(4)

This code channel C4(4) is the HS-PDSCH, unique to HSDPA, and
present in Test Model 5. The difference in symbol power vs. time can be
clearly shown. The 16QAM modulation is also displayed, instead of the
normal QPSK for W-CDMA DPCH channels.

The Symbol PvT display clearly shows many “spikes” or drop-outs in
the symbol power (yellow line on color display). The 1/Q Polar vector
display as well as the summary data also show abnormally high EVM.
This example shows the significant impact on EVM by the SCH. Since
SCH is not orthogonal to the other code channels, it is not correlated out
of the code channel, and can appear to raise the code domain noise floor
and degrade EVM. To reduce this effect, you can use the SCH Suppress
function.
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Step 15.

Figure 2-19

Making Measurements
Code Domain Measurements

Press Meas Setup, More, More, Advanced, SCH Suppress (Subtract Power)
and toggle the setting to ON. It is not necessary to press Restart as the
SCH suppression calculation is performed on the measurement data
already captured.

The effect of SCH suppression can be seen in Figure 2-19 as less noise
in the Symbol PvT, improved EVM, and greater constellation symmetry.

Code Domain Measurement Result - I/Q Error Quad View
- Agilent 14:01:01 Aug 18, 2683 H-CDMA wW/HSDPA

BTS Ch Freq 1.00080 GHz

Code Domain 36PP I
Marker 140.000

Ref @ Mir #1; C4 7 : 7 Symb Power:C4(4)
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Step 16. Press the View/Trace, Demod Bits key again to display the 1/Q
demodulated bit stream data for the symbol power slots selected by the
measurement interval and measurement offset parameters.

Figure 2-20 Code Domain Measurement Result - Demod Bits View (Binary)
3% Agilent 16:48:48 Aug 15, 2003  W-CDMA

BTS Ch Freq 1.00000 GHz

Code Domain 3GPP _-
Marker 130.000

Ref ) 24 7 Symb Power:C4¢4)

The demodulated bits are shown in Binary format. You can also the
view the bit stream in Hexadecimal format.
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Code Domain Measurements

Step 17. Press the Display, Demod Bit Format key to toggle the demodulated bit
stream from Binary to Hex. (See Figure 2-21 on page 84) setting

Figure 2-21 Code Domain Measurement Result - Demod Bits View (Hex)

% Agilent 16:49:28 Aug 15, 2003  W-CDMA

BTS Ch Freq 1.000080 GHz

Code Domain 3GPP ]
Marker 130.000

Ref @ Mkr #1: C4 Ref-30.00 Symb Power:C4(4)

NOTE The Demod Bit Format key is only available 16 QAM modulated code
channels. For other code channels like the DPCH, only the Binary data
bit stream is available.

Step 18. To make measurements repeatedly, press the Meas Control, Measure
keys to change the Meas Control from Single to Cont.

If you have a problem, and get an error message, see “If You Have a
Problem” on page 128 or the “Instrument Messages and Functional
Tests” manual.
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Troubleshooting Hints

Uncorrelated interference may cause CW interference like local
oscillator feedthrough or spurs. Another cause of uncorrelated noise can
be 1/Q modulation impairments. Correlated impairments can be due to
the phase noise on the local oscillator in the upconverter or 1/Q
modulator of the UUT. These will be analyzed by the code domain
measurements along with the QPSK EVM measurements and others.

Poor phase error indicates a problem at the 1/Q baseband generator,
filters, and/or modulator in the transmitter circuitry of the UUT. The
output amplifier in the transmitter can also create distortion that
causes unacceptably high phase error. In a real system, poor phase
error will reduce the ability of a receiver to correctly demodulate the
received signal, especially in marginal signal conditions.
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Intermodulation Measurements

This section explains how to make the intermodulation products
measurement on a W-CDMA (3GPP) base transmission station. The
instrument, by default, measures the third- and fifth-order
intermodulation products of the base frequency signal. Either two-tone
or transmit intermodulation products are automatically identified.

Configuring the Measurement System

The base transmission station (BTS) under test has to be set to
transmit the RF power remotely through the system controller. The
W-CDMA modulated interference signal is injected to the antenna
output port of the BTS through an attenuator and circulator. The
transmitting signal from the BTS is connected to the RF input port of
the instrument from the circulator port. Connect the equipment as

shown.
Figure 2-22 Intermodulation Product Measurement System
4 Frequency Reference
_CONTROLLER BTS
e L N
10 MHz OUT
‘J N
o B gsEgo
Q [= =]
g Qs )
0 bese—ree—E2FEEEE n o
SIGNAL GENERATOR
EXT REF IN
\, <
3 =Rk
=38, o
o = O g8g
e o ® @ BPF
— RF T ut
PSA INPUT Output 5/
OR E4406A Atten 50 O

ba88a

1. Using the appropriate amplifier, circulator, bandpass filter,
combiner, cables, and adapters, connect the unmodulated carrier
signal from the signal generator to the output connector of the BTS.

2. Connect the circulator output signal to the RF input port of the
instrument through the attenuator.
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3. Connect a BNC cable between the 10 MHz OUT port of the signal
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Intermodulation Measurements

generator and the EXT REF IN port of the instrument.

4. Connect the system controller to the BTS through the serial bus
cable.

Setting the BTS and Signal Generator

From the system controller, perform all of the call acquisition functions
required for the BTS to transmit the RF signal. Set the signal generator
to output a 5 MHz offset carrier signal to make the intermodulation
measurement with the transmit IM and tone signals.

e BTS (transmit intermodulation signal)
Frequency: 2,110 MHz (Channel Number: 5 x 2,110 = 10,550)
Signal: Test model 1
Output Power: Specified maximum output power level

= Signal Generator (interference carrier signal)
Frequency: 2,115 MHz (Channel Number: 5 x 2,115 = 10,575)
Signal: CW (unmodulated carrier)

Output Power: Same level to the BTS output power at the BTS
antenna output port
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Step 1.
Step 2.

Step 3.
Step 4.

Step 5.

Figure 2-23

Step 6.

Making Measurements
Intermodulation Measurements

Measurement Procedure
Press the Preset key to preset the instrument.

Press the Mode, More (1 of 2), W-CDMA (3GPP) keys to enable the
W-CDMA (3GPP) measurements.

Press the Mode Setup, Radio, Device to toggle the device to BTS.

Press the FREQUENCY Channel, 2110, MHz keys to set the center
frequency to 2.110 GHz.

Press the MEASURE, Intermod Kkeys to initiate the intermodulation
measurement.

The | nt er nodul at i on measurement result should look like the next
figure. The intermodulation products are graphically displayed in the
graph window. The absolute and relative power levels and lower and

upper power spectral density levels are shown in the text window.

Intermodulation Measurement Result

5 Agilent §5/09,/01 19:67:14 H-CDMA

BTS Ch Freq 2.11000 GHz
Intermodulation 3GPP

v-l' 4
W 1
AT et

'1_ra oo ieip

:\ | 4 - aH .
HMeas Mode: Auto{Transmit IM) RRC Filter: On
Base Freq Auto Search: On Reference: Auto(Upper Freq)

Press the Meas Setup, More (1 of 2) keys to check what keys are available
to change the measurement parameters from the default condition.

If you have a problem, and get an error message, see “If You Have a
Problem” on page 128 or the “Instrument Messages and Functional
Tests” manual.

88 Chapter 2



Making Measurements
Intermodulation Measurements

Troubleshooting Hints

Intermodulation distortion (IMD) measurements can reveal degraded
or defective parts in the transmitter section of the UUT. Check the
following if further intermodulation distortion occurs:

Faulty DC power supply control of the transmitter power amplifier.
RF power controller of the pre-power amplifier stage.
1/Q control of the baseband stage.

Reduction in the gain and output power level of the amplifier due to
a degraded gain control and/or increased distortion.

Degradation of the amplifier linearity and other performance
characteristics.

Power amplifiers are one of the final stage elements of a base or mobile
transmitter and play a critical part in meeting the important power and
spectral efficiency specifications. Measuring the spectral response of
the amplifiers to complex wideband signals is crucial to linking
amplifier linearity and other performance characteristics to the
stringent system specifications.
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Figure 2-24

Making Measurements
Modulation Accuracy (Composite EVM) Measurements

Modulation Accuracy (Composite EVM)
Measurements

This section explains how to make the modulation accuracy (composite
EVM) measurement on a W-CDMA (3GPP) mobile station. Modulation
accuracy is the ratio of the correlated power in a multi coded channel to
the total signal power.

Configuring the Measurement System

For configuring the measurement system, the mobile station (MS)
under test has to be set to transmit the RF power remotely through the
system controller. This transmitting signal is connected to the
instruments RF input port. Connect the equipment as shown.

Modulation Accuracy Measurement System

SIGNAL GENERATOR CONTROLLER

o 5 8888 ©
e} [= =]
o CE:
3 oo B5E O D
o] ooo ooo o O
2

\
I

10 MHz OUT RF OQUTPUT

Frequency
Reference

Z
Q
[o]
oo
Il ‘ 288
o o oo nnnnllﬁl @;
—-— - RF INPUT
PSA

OR E4406A bag6a

EXT REF IN

Y

n]
n]

0000 gooon
0 000000

00oog
ooooo
0 .0

[
LRERREEL;)

u]

Serial Bus Y,

1. Using the appropriate cables, adapters, and circulator, connect the
output signal of the MS to the RF input of the instrument.

2. Connect the base transmission station simulator or signal generator
to the MS through the circulator to initiate a link constructed with
the sync and pilot channels, if required.

3. Connect a BNC cable between the 10 MHz OUT port of the signal
generator and the EXT REF IN port of the instrument.

4. Connect the system controller to the MS through the serial bus cable
to control the MS operation.
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Step 1.
Step 2.

Step 3.
Step 4.

Step 5.

Making Measurements
Modulation Accuracy (Composite EVM) Measurements

Setting the MS

From the base transmission station simulator and/or the system
controller, perform all of the call acquisition functions required for the
MS to transmit the RF power as follows:

Frequency: 1,920 MHz (Channel Number: 5 x 1,920 = 9,600)

Physical Channels: A coded signal with the DPCCH and at least one
DPDCH is required to make a composite EVM
measurement on a W-CDMA UL signal. (A W-CDMA
DL signal must contain either the SCH or the CPICH.)

Scramble Code: 0
Output Power: -20 dBm (at analyzer input)

Measurement Procedure

Press the Preset key to preset the instrument.

Press the MODE, More (1 of 2), W-CDMA (3GPP) keys to enable the
W-CDMA (3GPP) measurements.

Press the Mode Setup, Radio, Device to toggle the device to MS.

Press the FREQUENCY Channel, 1920, MHz keys to set the center
frequency to 1.920 GHz.

Press the MEASURE, More (1 of 2), Mod Accuracy (Composite EVM) keys to
initiate the modulation accuracy (composite EVM) measurement.

The Mod Accuracy: |/Q Measured Pol ar Vect or measurement
result should look like Figure 2-25.
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Making Measurements
Modulation Accuracy (Composite EVM) Measurements

Figure 2-25 Modulation Accuracy Measurement Result - Polar Graph
(Default) View

5 Agilent 94/11,/91 15:08:08 H-CDMA [RTCTTTS ]

H$ Ch Freq 1.92000 GHz
Mod Accuracy 3GPP

The modulation constellation is shown, along with summary data for
Rho, EVM, Peak Code Domain Error, and phase and magnitude errors.
For more information see “Modulation Accuracy (Composite EVM)
Measurements” on page 90 in the Concepts section of this manual.
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Step 6. Press the View/Trace, I/Q Measured Polar Constin keys to display a
combination view of the 1/Q measured polar constellation graph window
and the modulation summary result window.

Figure 2-26 Modulation Accuracy Measurement Result - Polar Constellation
View

# Agilent 04,/11,/01 15:09:38 H-CDMA

HS Ch Freq 1.92000 GHz
Mod Accuracy 3GPP

1/0 Measured Polar Constin

at

Magnitud
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Step 7.

Figure 2-27

Making Measurements
Modulation Accuracy (Composite EVM) Measurements

Press the View/Trace, 1/Q Error (Quad View) keys to display a combination
view of the magnitude error, phase error, and EVM graph windows, and
the modulation summary result window.

Modulation Accuracy Measurement Result - I/Q Error Quad
View

= Agilent 04,/11/01 15:11:00 H-CDMA [RTCTE]S |

HS  Ch Freq 1.92000 6Hz
Hod Accuracy 36PP Averages: 3 |PASS]

Phase Error

If you have a problem, and get an error message, see “If You Have a
Problem” on page 128 or the “Instrument Messages and Functional
Tests” manual.

For more information, see “Modulation Accuracy (Composite EVM)
Measurements” on page 90 in the Concepts section of this manual.

Troubleshooting Hints

A poor phase error often indicates a problem with the 1/Q baseband
generator, filters, and/or modulator in the transmitter circuitry of the
UUT. The output amplifier in the transmitter can also create distortion
that causes unacceptably high phase error. In a real system, a poor
phase error will reduce the ability of a receiver to correctly demodulate
the received signal, especially in marginal signal conditions.

If the error code 503 “Can not correl ate to i nput signal ”isshown,
it means that your measurement has failed to find any active channels
due to the lack of correlation with the input signal. The input signal
level and/or scramble code may need to be adjusted to obtain
correlation.
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Multi Carrier Power Measurements

This section explains how to make the multi carrier power
measurement on a W-CDMA (3GPP) base transmission station. Multi
carrier power measures the in-channel and out-of-channel power of the
intermodulation products from two or more carriers that are present at
the same time.

Configuring the Measurement System

The base transmission station (BTS) under test has to be set to
transmit the one RF carrier remotely through the system controller.
This transmitting signal is connected to the instruments RF input port.
Connect the equipment as shown.

Figure 2-28 Multi Carrier Power Measurement System
SIGNAL GENERATOR BTS
E S 8888 2 [ CONTROLLER
° % B8 o O )
O [5=s=——=—="oooooo o |h
10 MHz OUT
Serial
Frequency Bus
EXT REF IN

Output

RF

INPUT

OR E4406A A J
tten ba85a

1. Using the appropriate cables and adapters, connect the W-CDMA
modulated signal from the signal generator to the amplifier input
connector of the BTS.

2. Connect the output signal of the BTS to the RF input port of the
instrument, through the attenuator.

3. Connect a BNC cable between the 10 MHz OUT port of the signal
generator and the EXT REF IN port of the instrument.

4. Connect the system controller to the BTS through the serial bus
cable.
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Step 1.
Step 2.

Step 3.
Step 4.

Step 5.

Making Measurements
Multi Carrier Power Measurements

Setting the BTS and W-CDMA Signal Generator

From the system controller, perform all of the call acquisition functions
required for the BTS to transmit the RF signal. Set the signal generator
to output the 5 MHz offset second carrier signal. Make sure you do not
exceed the maximum safe input power to the analyzer.

= BTS (center carrier)
Frequency: 2,110 MHz (Channel Number: 5 x 2,110 = 10,550)
Signal: Test Model 1
Output Power: Minimum output power level

= Signal Generator (5 MHz offset second carrier)
Frequency: 2,115 MHz (Channel Number: 5 x 2,115 = 10,575)
Signal: Test Model 1

Output Power: Same level to the BTS output power at the BTS
antenna output port

Measurement Procedure

Press the Preset key to preset the instrument.

Press the Mode, More (1 of 2), W-CDMA (3GPP) keys to enable the
W-CDMA (3GPP) measurements.

Press the Mode Setup, Radio, Device to toggle the device to BTS.

Press the FREQUENCY Channel, 2110, MHz keys to set the center carrier
t0 2.110 GHz.

Press the MEASURE, Multi Carrier Power keys to initiate the multi carrier
power measurement.

The Multi Carrier Power: Bar raph (Total Pw Ref)
measurement result should look like Figure 2-29 on page 97. The bar
graph window and the text window show the relative and absolute
power levels for each carrier and offset channel.
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Figure 2-29 Multi Carrier Power Measurement Result - All Channels Mode

# Agilent §5,/09,/01 19:13:07 H-CDMA

BTS Ch Freq 2.11000 GHz
Multi Carrier Power 3GPP

Center Carrier: 2.110008 GHz -2.32 dBm/
Second Carrier: 2.115600 GHz -1.81 dBm/
LoWer
Offset Freq Integ BH dBc dBm
c 90 M ' cp -

D
Meas Mode: Rll Channels RRC Filter: On
Reference: Auto(Upper)

Step 6. Press the Meas Setup, 2nd Carrier Offset keys to make sure that the
+5 MHz key is highlighted. This means that the second carrier offset is
set to +5 MHz relative to the center carrier. You can change the offset
frequency when the second carrier frequency is changed.

Step 7. Press the Ref Chan, Upper keys to change the reference channel control
from the automatic mode to the upper carrier (the second carrier in this
example). Notice how the displayed measurement results change.
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Step 8.

Figure 2-30

Making Measurements
Multi Carrier Power Measurements

Press the Meas Mode, 3rd IM Only keys to measure the 3rd order
intermodulation products.

Multi Carrier Power Measurement Result - 3rd Order IMD
Mode

% Agilent §5/89,/91 19:16:11 H-CDMA [RTCTTTS |

BTS Ch Freq 2.116000 GHz
Multi Carrier Power 26PP

Center Carrier: 2 11008 GHz -2.19 dBm/ 3.5 Z -0.41 dBc
Second Carrier: 2.11500 GHz -1.78 dBm/ 2 0.00 dBc
Lower Upper
Offset Freq Integ BH dB JdBm dBc dBm

5,00 MHz MHz -56.35 -58.13 53 -41.62

A
B
c
D

Meas Mode: 3rd IM Only RRC Filter: On
Reference: Auto{Upper)

If you have a problem, and get an error message, see “If You Have a
Problem” on page 128 or the “Instrument Messages and Functional
Tests” manual.

Troubleshooting Hints

If there is a frequency channel dependency in the operating
characteristics of a multi carrier power amplifier, it might have channel
balance problems due to spurious response, distortion, and/or
intermodulation products.
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Figure 2-31
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Occupied Bandwidth Measurements

This section explains how to make the occupied bandwidth
measurement on a W-CDMA (3GPP) mobile station. The instrument
measures power across the band, and then calculates its 99.0% power
bandwidth.

Configuring the Measurement System

For configuring the measurement system, the mobile station (MS)
under test has to be set to transmit the RF power remotely through the
system controller. This transmitting signal is connected to the
instruments RF input port. Connect the equipment as shown.

Occupied Bandwidth Measurement System

SIGNAL GENERATOR CONTROLLER
~ )
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b——==—==—="l|000 ooo o O« ’
4

10 MHz OUT RF OQUTPUT

N
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Frequency
Reference

EXT REF IN
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Y

n]
n]

0000 gooon

0 o0000od
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[o]

o [=T=]
=0
] 0o
=g
=0

THHERE

o 28
E O oo ooo nlmlél @;
_— " RF INPUT
PSA
OR E4406A bag6a

Serial Bus Y,

1. Using the appropriate cables, adapters, and circulator, connect the
output signal of the MS to the RF input of the instrument.

2. Connect the base transmission station simulator or signal generator
to the MS through the circulator to initiate a link constructed with
the sync and pilot channels, if required.

3. Connect a BNC cable between the 10 MHz OUT port of the signal
generator and the EXT REF IN port of the instrument.

4. Connect the system controller to the MS through the serial bus cable
to control the MS operation.

Setting the MS

From the base transmission station simulator and/or the system
controller, perform all of the call acquisition functions required for the
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MS to transmit the RF power as follows:

Frequency: 1,920 MHz (Channel Number: 5 x 1,920 = 9,600)

Output Power: +21 dBm with Power Class 4 (or other power level for
the MS)

Measurement Procedure

Step 1. Press the Preset key to preset the instrument.

Step 2. Press the MODE, More (1 of 2), W-CDMA (3GPP) keys to enable the
W-CDMA (3GPP) measurements.

Step 3. Press the Mode Setup, Radio, Device to toggle the device to MS.

Step 4. Press the FREQUENCY Channel, 1920, MHz keys to set the center
frequency to 1.920 GHz.

Step 5. Press the MEASURE, Occupied BW keys to initiate the occupied
bandwidth measurement.

The Cccupi ed BWmeasurement result should look like the Figure 2-32.

Figure 2-32 Occupied Bandwidth Measurement Result

4 Agilent 64,/11,/61 14:37:34

H-CDMA

NS Ch Freq 1.92000 GHz
Occupied BH

Occupied BW

f_r.-._.‘r“".l ,,..'rfr"‘\I'.M,.r..u'w's-“-"uivﬂl’“r"y"v‘. |

”'v"U"’v-.,'h"-f'\h‘“f'ru’m"F""‘“-'l

Span 18

Occupied BH Total Power

4.1515 MHz -20.45 dBm

If you have a problem, and get an error message, see “If You Have a
Problem” on page 128 or the “Instrument Messages and Functional
Tests” manual.
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Troubleshooting Hints

Any distortion such as harmonics or intermodulation, for example,
produces undesirable power outside the specified bandwidth.

Shoulders on either side of the spectrum shape indicate spectral
regrowth and intermodulation. Rounding or sloping of the top shape
can indicate filter shape problems.

<
)
2
=
Q
<
©
2
o
=
)
3
)
=
=
n

Chapter 2 101



0
2
c
)
S
o
b
=)
()]
@
]
=
(o))
£
4
<
=

Figure 2-33

Making Measurements
Power Control Measurements

Power Control Measurements

This section explains how to make a power control measurement on a
W-CDMA (3GPP) mobile station. Power control measurements
characterize the ability of a mobile station to vary the power levels of a
digitally modulated signal, as directed by the base station

Configuring the Measurement System

For configuring the measurement system, the mobile station (MS)
under test has to be set to transmit the RF power remotely through the
system controller. This transmitting signal is connected to the
instruments RF input port. Connect the equipment as shown.

Power Control Measurement System

SIGNAL GENERATOR CONTROLLER

0 B BHER ©
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0 o0000od
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00oog
oooon
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Serial Bus Y,

1. Using the appropriate cables, adapters, and circulator, connect the
output signal of the MS to the RF input of the instrument.

2. Connect the base transmission station simulator or signal generator

to the MS through the circulator to initiate a link constructed with
the sync and pilot channels, if required.

3. Connect a BNC cable between the 10 MHz OUT port of the signal

generator and the EXT REF IN port of the instrument.

4. Connect the system controller to the MS through the serial bus cable

to control the MS operation.
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Step 1.
Step 2.

Step 3.
Step 4.

Step 5.

Figure 2-34

Making Measurements
Power Control Measurements

Setting the MS

From the UE transmission station simulator and/or the system
controller, perform all of the call acquisition functions required for the
MS to transmit the RF power as follows:

Frequency: 1,920 MHz (Channel Number: 5 x 1,920 = 9,600)
Physical Channels: DPCCH with one or more DPDCH
Output Power: -20 dBm (at analyzer input)

Measurement Procedure

Press the Preset key to preset the instrument.

Press the MODE, More (1 of 2), W-CDMA (3GPP) keys to enable the
W-CDMA (3GPP) measurements.

Press the Mode Setup, Radio, Device to toggle the device to MS.

Press the FREQUENCY Channel, 1920, MHz keys to set the center
frequency to 1.920 GHz.

Press the MEASURE, More (1 of 3), More (2 of 3), then Pwr Control keys to
initiate the power control measurement.

The power cont rol measurement result should look like Figure 2-34.

Power Control Measurement Result - RF Envelope View
% Agilent B4/12/08 01:55:08 H-CDMA W/ H5DPA

BTS Ch Freq 1.00000 GHz

Pwr Control 3GPP _-

RF Envelope:
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Step 6.

Making Measurements
Power Control Measurements

To make measurements repeatedly, press the Meas Control, Measure
keys to change the Meas Control from Single to Cont.

If you have a problem, and get an error message, see “If You Have a
Problem” on page 128 or the “Instrument Messages and Functional
Tests” manual.

Troubleshooting Hints

If an external attenuator is used, be sure to use the Ext RF Atten key to
include the attenuation value in the displayed measurement result.

The power control measurement, along with the power versus time
measurement and spectrum measurement, can reveal the effects of
degraded or defective parts in the transmitter section of the UUT. The
following are areas of concern which can contribute to performance
degradation:

= DC power supply control of the transmitter power amplifier, RF
power control of the pre-power amplifier stage, and/or 1/Q control of
the baseband stage.

= Gain and output power levels of the power amplifier, caused by
degraded gain control and/or increased distortion.

= Amplifier linearity.
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Figure 2-35

Making Measurements
Power Statistics CCDF Measurements

Power Statistics CCDF Measurements

This section explains how to make the Power Statistics Complementary
Cumulative Distribution Function (Power Stat CCDF) measurement on
a W-CDMA (3GPP) mobile station. Power Stat CCDF curves
characterize the higher level power statistics of a digitally modulated
signal.

Configuring the Measurement System

For configuring the measurement system, the mobile station (MS)
under test has to be set to transmit the RF power remotely through the
system controller. This transmitting signal is connected to the
instruments RF input port. Connect the equipment as shown.

Power Statistics (CCDF) Measurement System

SIGNAL GENERATOR CONTROLLER
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1. Using the appropriate cables, adapters, and circulator, connect the
output signal of the MS to the RF input of the instrument.

2. Connect the base transmission station simulator or signal generator
to the MS through the circulator to initiate a link constructed with
the sync and pilot channels, if required.

3. Connect a BNC cable between the 10 MHz OUT port of the signal
generator and the EXT REF IN port of the instrument.

4. Connect the system controller to the MS through the serial bus cable
to control the MS operation.
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Making Measurements
Power Statistics CCDF Measurements

Setting the MS

From the base transmission station simulator and/or the system
controller, perform all of the call acquisition functions required for the
MS to transmit the RF power as follows:

Frequency: 1,920 MHz (Channel Number: 5 x 1,920 = 9,600)
Physical Channels: DPCCH with one or more DPDCH
Output Power: -20 dBm (at analyzer input)

Measurement Procedure
Step 1. Press the Preset key to preset the instrument.

Step 2. Press the MODE, More (1 of 2), W-CDMA (3GPP) keys to enable the
W-CDMA (3GPP) measurements.

Step 3. Press the Mode Setup, Radio, Device to toggle the device to MS.

Step 4. Press the FREQUENCY Channel, 1920, MHz keys to set the center
frequency to 1.920 GHz.

Step 5. Press the MEASURE, More (1 of 2), Power Stat CCDF keys to initiate the
power statistics CCDF measurement.

The CCDF measurement result should look like the next figure.

Figure 2-36 Power Statistics CCDF Result
- Agilent §4,/11/61 15:22:30 W-CDMA [RTCTTTS |
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Making Measurements
Power Statistics CCDF Measurements

Step 6. To make continuous measurements, press Meas Control, Measure, Cont.

If you have a problem, see “If You Have a Problem” on page 128 or the
“Instrument Messages and Functional Tests” manual.

Troubleshooting Hints

The power statistics CCDF measurement can contribute in setting the
signal power specifications for design criteria for systems, amplifiers,
and other components. For example, it can help determine the optimum
operating point to adjust each code timing for appropriate peak/average
power ratio throughout the wide channel bandwidth of the transmitter
for a W-CDMA (3GPP) system.

As this measurement is a new method, there will be some correlations
between CCDF curve degradation and digital radio system
measurement parameters such as BER, FER, code domain power, and
ACPR. Some studies will help set standards for radio design by
specifying the maximum allowed CCDF curve degradation for specific
systems.
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Figure 2-37

Making Measurements
Power versus Time (PvT) Mask Measurements

Power versus Time (PvT) Mask Measurements

This section explains how to make a PvT mask measurement on a
W-CDMA (3GPP) mobile station. PvT mask measurements indicate
whether the timing of the transmission of the digitally modulated
signal is consistent with the 3GPP standards.

Configuring the Measurement System

For configuring the measurement system, the mobile station (MS)
under test has to be set to transmit the RF power remotely through the
system controller. This transmitting signal is connected to the
instruments RF input port. Connect the equipment as shown.

PvT Mask Measurement System
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1. Using the appropriate cables, adapters, and circulator, connect the
output signal of the MS to the RF input of the instrument.

2. Connect the base transmission station simulator or signal generator

to the MS through the circulator to initiate a link constructed with
the sync 