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BeegeHwve

MporpammHoe obecnedueHne Keysight Measurement Framework 2017 (KS9000, nanee - KMF) npeacTasnseT co6oin
NPOCTYIO B MCMOb30BaHMM NPOrpaMMHyto NaaTdopMy AN TECTMPOBaHUS 0060pyA0BaHUS Ha OCHOBE NPOrPaMMHOM

cpenbl Microsoft Visual Studio .NET. 10 KMF no3BonsieT NpoBOAWTb TECTOBLIE M3MEPEHWS B PA3/IMYHOM MacluTabe.
MapannensHas 06paboTKa AaHHbIX MHOMOSAEPHbLIMK NPOLLECCOPaMM NO3BOSSIET AOCTUraTh HENPEB30MOEHHO BbICOKOWN
CKOPOCTM n3MepeHus 1 aHanmsa. CtanaapTtHbi nakeT [10 KMF 2017 BkntoyaeT B cebsa KopHeBble b1MbnMoTeky,
MHCTpyMeHTb! Visual Studio, a Tak»Ke HeCKOMbKO NPOrpaMMHbIX MOZYEN, MCNONb3YOLWMX GMPMeHHbIe anropmTMel Keysight
B dopmate .dllL.

[lonb30BaTENBCKOE NPOrPamMmMHoOe obecrneyeHme

09 NCMbITAHUW

[porpaMmHoe obecneveHne Keysight Measurement Framework
c nporpamMmHbiMn Mogynamu (NET)

KS9021A WCDMA EVM

_ KomnnekT gnsa paspaboTku
KS9045A LTE-A FDD EVM Visual Studio KS9600A

KS9065A LTE-A TDD EVM (BKNIOUAs cpeacTsa BM3yasm3aumm oTNagumnKka)

JInueH3ns Ha Moaynb [ rr——
TD-SCDMA EVM KS9089A

KopHeBble 61bnunotekn  [oTOK AaHHbIX, pacnpeneneHe pecypcoB, BEKTOPHAs MHDOPMALIMS, CPAaBHUTENbHbIN aHanm3
KS9400A croMoLLbto EAvHOM cucTeMbl BeeHWS XKypHaoB, yrpasneHvie bubnavoTekamu u ap.

PucyHok 1. ApxutekTypa nporpammHoro obecnedenms KMF 2017 ¢ kopHeBbIMU BubnmnoTekamu, nHctpymenTtamu Visual Studio n
nporpammHbIMn Mogynsmmn EVM
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MporpammHoe obecnedyeHme KMF 6a3npyeTtca Ha nHtepdence NpuKIagHoro NporpaMMmMpoBaHns

API, N03BONSIOLLIEr0 UCMOMb30BaTb KaK OfMH, Tak 1 HECKOSIbKO Moaynen (.dll) ons 06paboTku noToka
NaHHbIX. B KayecTse onumm MOXHO MCMOSIb30BaTh AOMNOHUTENbHOE N3MepUTebHOE 060pyA0BaHME U
mMoaynu aHann3sa lQ-curHanos. MNockonbKy NporpaMMHble MOAYSIM MOXHO CBOBOAHO KOMBMHMPOBAT,
NOMNOSHATL APYTMMU MOAYNSMMN U HAacTPamMBaThb, Bbl BCeraa naaTuTe TONbKO 3a Te GyHKLMW, KoTopble
BaM HY»Hbl, @ NP1 HEOBXOOAMMOCTH MOXKEeTe 006aBUTb HOBble MOAYSIM B 6yayuieM. OTKPbITbIN
NHTepdenc NporpaMMHbIX MOaYyen No3BoNseT 006aBNATL HOBblE GYHKLMM N0 Mepe AabHelnLero
pas3BuUTUA TexHonornn. B nioboe Bpems Bbl MOXKETe He TOSbKO SIerKo 3aMeHUTb CYLEeCTBYOLLNIA
MOAYNb MM [06aBUTb HOBbIM, HO M MOAKOYNTL HOBbIE YCTPONCTBA, NPaKTUYeCcKu He Tpebys
N3MEeHeHNst NPOrpamMMHOro Koaa.

Ha pucyHKke HMKe npuBeAeHa cxema aHanmaa IQ-curHanos ctaHgapta WCDMA, co3gaHHbIX nnm
NPUHATBLIX N0fIb30BaTeneM, npu noMolm Monyns WCDMA EVM c BbIBOAOM AaHHbLIX O MOZY/1e BEKTOPA
OWMBKMN.

Pe3ynbTaThl pacyeTa
MOAYJ1S1 BEKTOpa OLLIMOKHN

[MoToKk JaHHbIX

PucyHok 2. Tpumep 06paboTku IQ-curHanos ctaHgapta WCDMA mogynem WedmaEvm ¢ BbIBOAOM [aHHbIX O
MOZyJe BEKTOPA OLUMNOKN

MporpammHoe obecneyerre Keysight Measurement Framework o6nagaeT pagom npevmyLecTs
M0 CPaBHEHWIO C 06bIYHLIM MPOrPaMMHbLIM 0becneyeHreM NS TECTUPOBaHUSA 1 pa3paboTKy,
B YaCTHOCTM:

— lNporpaMMHas cpepa
KMF, onTnumansHoe gns paboTel B cpene Microsoft Visual Studio, oTKpbIBaeT camble WMpoKue
BO3MOXHOCTM pa3paboTKu ¢ ncnonb3oBaHvem komnoHeHTos .NET.

— CBoboaHoe KoHbUryprpoBaHue
Bbl MOXXeTe 13yuaTb, UCMONb30BaTh M YCTAHAB/IMBATL TOIbKO Te KOMMOHEHTLI (Moayn)
NPOrpaMMHOro o6ecneyeHns, KoTopble BaM HyXKHbI.

— MacwTabupyemocTb
Mogynu nobasnstoTcs B nporpamMmmHoe obecnedenvie KMF, He TpebyeT nameHeHns
ycTaHosneHHoro [10.

— MopynbHas cTpyKTypa
Mcnonb3oBaHue monynew 0 He TpebyeT naMeHeHWs apxmTekTypbl Bawwero 10.

— Bbicokas CKOpPOCTb
HanHoe M0 cneymanbHo paapaGOTaHo ONA MakCMManbHO 6blCTpOI’O pelweHnsa Ballnx 3anay,
TaK>Ke BKJIloYas B cebs NPOrpaMMHblE MHCTPYMEHTbLI ONTUMKN3AL NN CKOPOCTU.

— AnnapaTHasi TpaHchopMUpPYEMOCTb
COBMECTMMO C CaMbIM pa3HbiM 060pya0BaHMEM, He TpebyeT M3MeHeHNs NPOrpaMMHOro Koaa.

— OTKpbITOCTH
Karkpasa HoBas Bepcus KMF 6yneT BkatoyaTh B cebs HOBblE AOMONHUTENbHbIE MOAYIN.

— MHorosaga4HocTb
HacTpolika 1 BbINOSIHEHNE HECKOMTbKNX M3MEPEHUIA KaK NocsieqoBaTesIbHO, Tak M 0[IHOBPEMEHHO.

— HapexHocTb
B naHHoM 10 ncnonb3yloTcs Te XKe NPOBEePEHHbIE U HAZEXKHbIE aNrOPUTMbI, YTO B OCTaSIbHOM
npoaykumm Keysight Technologies.

- HocTynHas ueHa
Bbi6op TOSIBKO HYXKHbIX BaM MoAyNen A5 MaKCUMabHO TMOKOro ynpaBieHus LeHow.
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0b6nactn npuMeHeHus

Bepudrkaumsa paspaboTaHHbIX yCTPOUCTB U GYHKUMOHANbHbIE UCMbITaHNS YCTPOUCTB 6eCNPOBOAHOM
CBSI3M U UX KOMMOHEHTOB, HanpuMep, yCUimMTenen MoWHOCTU U MOZLyS1en CONpSKEHNS.

OcHOBHbIE npenmyLlecTBa

OcHOBHble 0OCTOMHCTBA NPOrpaMMHoro obecnedeHns KMF - HenpeB3onaeHHoe yaobcTBO, CKOPOCTh U
MaclTabnupyeMocTb N3MEPEHNIA.

— CoKpalueHune BpeMeHM pa3paboTkm
[TpocTom 1 NOHATHLIN MHTepdenc npuknagHoro nporpammmpoBannga NET APl ynpowaet
npoBeAeHNe CTaHAAPTHbLIX M3MEPEHWIA, MPU 3TOM NpeAsiaras Wrpoyanwme BOIMOXKHOCTH
KOHOUIYpPUPOBaHMS.

— Bblcokas ckopoCTb U3MepeHus
Kaablit KOMMNOHEHT (MoAyJb) MPOrpaMMHoro obecnedeHns obecneunsaet MakCUMasbHy
CKOPOCTb TECTMPOBAHMS, YTO BELET K NOBbILLEHMIO 3GDEKTUBHOCTU TECTUPOBAHNS
1 yBEMYEHWIO 06beMa BbiNyCcKaemol NPoayKLMH.

— Bblicokas ToUHOCTb U3MepeHus
Bce koMnoHeHTbl nporpaMMHoro obecrnedeHrs KMF nocTpoeHbl Ha 0CHOBe Tex »Ke anropuTMOoB,
YTO MCMOMb3YITCH B U3MepUTesbHbIX NpunoxeHunsx Keysight cepum X. 3To 03HayaeT, 4to Bbl
BCeraa Moxete ObiTb YBEpeHbl B TOUHOCTM M JOCTOBEPHOCTU Pe3yNbTaToB Ha NtoboM aTane
pa3paboTKM NPOAYKLMM.

— Hunskas ctoumocTb TecTupoBaHua
I'Ipl/lo6peTa9| HY>XHbl€ BaM MOLYJN, Bbl MJ1aTUTE TOJIbKO 3a USMEPEHNA, KOTOPblE BAM HYXHbI,
no mepe HEO6XO,EI,VIMOCTI/I ,EI,O6aBJ'IHH HOBblE MOLOYyN.
EVIHapHaH COBMECTMMOCTb NPOrpaMMHbIX MO,EI,yJ'IeI;I no3BonsieT 06HOBNATL U pacwmnpATb Bawy
CnCTeEMY B 3aBUCMMOCTM OT KOHKPETHbIX HYX .

— MacwTabupyemocTtb
[MockonbKy nporpammHoe obecneyeHne TpebyeT MUHNUMYM YCTAHOBOYHOIO MECTA, a TaKXKe
6naropnaps nHTepdency .NET APl Bbl cMOXeTe C 0AMHAKOBbIM yA006CTBOM NPOBOANTb KaK
oTOesIbHbIE M3MEPEHNS, TaK 1 006aBASTL B CUCTEMY HOBbIE M3MEPEHNS MO Mepe HE0BXOAMMOCTMU.
[Mpn aToM He TpebyeTcsa Kakoro-nnbo nameHeHus apxmTekTypbl 6asosoro M0 KMF.

— AnnapaTHasi TpaHchopMUpyeMocTb
B nporpamMmHom o6ecneyerHmn KMF npenycMoTpeH c/ioi annapaTtHbIX TpaHchopMaLumii
NoOAKSIYEHNI K Nprbopam (onuus), No3B0NAAOLLMA BHOCUTbL MU3MEHEHNS B TECTMPYEMOE
o6opynoBaHue (HanprMep, U3MeHEHNe UCMOSHEHWS C HAaCTOIbHOTO Ha MOAYJ/IbHOE), MPW 3TOM HET
HEO0bX0AMMOCTM N3MEHATL CTPYKTYPY M3MepeHnin, BbinonHseMsix [0 KMF,

KopHeBble bubnunotekn KMF (KS9400A)

KopHeBsble 6ubnnotekn KMF npeacTtaBnstoT cobo 0oCHOBY NporpaMMHoro obecnevyeHms
Keysight Measurement Framework 1 yctaHaBnmsatoTcs Bo Bcex KoHburypaumsx M0. K kopHeBbIM
BrbnunoTekaM TakKe NpuaraloTcs MOy aHaNM3a BEKTOPOB U MOLY/M aHaNM3a CUrHAMOB.

Mogaynb Vector Math Utility

[Mpennaraet anropnTMbl LMdPoOBOM 06paboTKM BEKTOPOB CUrHASOB, NpefHa3Ha4YeHHble A8 aHanu3a
0aHHbIX N0 BpeMeHu 1 yactoTe. [JocTynHble dyHKUMK: BI®, drnnbTpbl, NpOM3BOSIbHAS
nepeamcKpeTM3aumns, MHTEPNoAAUNS, PaCYeT CTaTUCTUKMN.

Moaynb Waveform Array Reader

(DyHKLI,MI/IZ npeo6pa3OBaHVle |Q-curHanos, CO30aHHbIX TN MPUHATBLIX NOJ1Ib30BaTes1IeEM, B MOTOK AaHHbIX,
CO34aHMe MeTaaHHbIX 414 BEKTOPOB, COr1acoBaHMe TOYEK NOTOKA AaHHbIX.

Bnarouapﬂ COrylaCcoBaHMO OTCYETOB MOAY/IN aHaMM3a HUCXOOALWMX KaHal0B onpeaenaT 0bbemM
OAHHbIX, KOTOPbIE O0J1XKHbI O6pa6OTaTb MOy aHan3a BOCXOOALUMX KaHa10B.
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NHcTpyMeHTbl pa3paboTku KMF Visual Studio (KS9600A)

NHcTpymeHTol KMF Visual Studio npenHa3HaveHbl gna pa3paboTKM 1M 0TNanKM B MPOrpaMMHom
cpene Microsoft Visual Studio. BkntoyatoT B cebs cpeacTsa BM3yanu3aumm otnagumnka

(KMF Vector Debugger Visualizer) n gonontenne Visual Studio 2013 nnun 2015 ong IVector,
no3sosstollee NpocMaTpMBaTh AaHHble B rpaduyeckon ¢opme. [laHHble MHCTPYMEHTSI
npeanaraloT pa3paboTymMKam BO3IMOXKHOCTb B X04e paboTbl BbINONHATL aHaNM3 AaHHbIX 1
MeTafaHHbIx (HaCTpoMKHM), KoTopbiMK 06MeHmBatoTca Mogynu KMF, B ToM uncine B rpaduyeckon
dopme (BM3yanusauus).

=
i

> @ [Keysight.Kmf.ComponentModel.Dataflow.OutputDataFactoryReferencePin<Keysight. Kmf.Data.Vector>] "Spectrum\\OutSpectrum”
& DataSource null
- A Value Q, ~ [float[2048] = 1024 complex points, DataMap = 3 keys, Metadata = 17 keys}

~  Vector Visualizer

ata Single[] Array
sComplex True
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n ki ) 'rh,. il
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|
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PucyHok 3. MHcTpyMeHTbl paspaboTku Visual Studio (KS9600A), Britovatowime B ce6a cpeacTsa BU3yann3saumm
otnaguuka (KMF Vector Debugger Visualizer)

Ha puc. 3 nokasaHo okHo Vector Debugger Visualizer ¢ nepuyHbiMK fgaHHbIMK no [Vector B Buge
rpacdumKa (B N€BOM Y4aCTW OKHA) U BCEMU COOTBETCTBYOLWMMMK AaHHbIMKU DataMap (B npasoi Yactu
OKHa). Ha rpaduke MOXHO M3MeHNUTbL GopMaT oToBparkeHus ocun Y, macwTab no ocu X/Y v nognucu
K rpaduky.
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Monyns WCDMA UL/DL EVM (KS9021A)

Pe3ynbTaTbl pacyeTa
MOLYNS BEKTOPA OLLINDBKM

[MoToK gaHHbIX

Moaynn WedmaDownlinkEvm 1 WedmaUplinkEvm npenHasHadeHbl s aHanm3a curHanos
W-CDMA (3GPP) 1 HSPA B cooTBeTCTBUM CO CedytoLumm cneumbunrkaumsamm 3GPP:

- TS 25.211 V8.4.0 (2009-03) Bbin. 8 (Dnsmnueckue kaHasbl U 0TOGPaXKeHMe TPAHCMOPTHbLIX KaHas0B
Ha GM3nYecKmne KaHasbl - YacToTHOe pasmenieHne KaHanos)

- TS 25.212 V8.5.0 (2009-03) Bbin. 8 (MynsTNeKCMpOBaHME U KaHalbHoe KOOVPOBaHue -
YacToTHOE pasgesieHne KaHasos)

- TS 25.213 V8.4.0 (2009-03) Boin. 8 (LnpwrHa nosockl 1 Mogynsaums - YacToTHoe pasgenerHme
KaHasos)
TS 25.214 V8.5.0 (2009-03) Boin. 8 (Mpouenypbl dr3nuyeckoro yposHs, Bkmodas HS-DSCH MIMO -
YacToTHOE pasgesieHne KaHasos)

— TS 25.141 V8.6.0 (2009-03) Bbin. 8 (TectupoBaHme 6a30BbIx CTaHLMI - YacToTHOe pasgeneHune
KaHasos)

- TS.34.121-1 V8.4.0 (2009-03) Bein. 8 (CnewumndmrKaLmm nonb308aTesIbCKoro 060pyaoBaHms -
YacToTHOE pasgesieHne KaHasnos)

[apameTpbl U3MEPEHUsT MOXKHO U3MEHWTb B 3aBUCUMOCTH OT MPOBOAMMOI0 U3MEPEHUS, B
YyacTHoCTM:

— lNopor BKloYeHWs KaHana

— Pexnm akTnBHOM noeHTudmKaummn

— MNapameTpbl KaHana MHOMKATOPa BXOXAEHWS B CUHXPOHM3M (AICH)

— MNapameTpbl KaHana MHOVKaTopa MyssTUMeaniHoro setanms (MICH)

— MapameTpbl NaoTHoro KaHana (PICH)

— MapameTpbl BTOPMYHOTO 06Lero Gpr3nyeckoro kaHana ynpasnexus (S-CCPCH)

— CKopoCTb Nepefayv 3/1eMeHTOB CUrHana

— ObHapy»<eHne NPepbIBUCTON Nepeaayy NakeTos

- Anbda-dunstp

— QUNbTP C XapaKTEPUCTUKOW TUNA «NPUMOLHSATHIA KOCUHYC»

— KomneHcauwms pasbanaHca IQ-kBagpaTyp

— 3epkasibHas yactoTa

- Mopaynb BeKTOpa OWKnBKHK, BKOYas cMelleHne IQ-curHanos

— OueHKa HeCKObKMX KaHanos

— OueHKa KaHafla no NMAoT-CMMBOJIAM BO BPEMEHHOW 06/1aCTK

— AnwvHa 3anucu

— [NapameTpbl cKpemMbanpoBaHma

— CnoT Hayana CMHXpoHU3aUum

PesynbTaTthl MOryT BK/ItOYaTh B cebs cnegyiollee:
— CocTaBHoW Mofy/lb BEKTOPA OWMBKM (TakXKe Ha3blBAeTCs TOYHOCTbIO MOAYALMN)
— OwnbKka cpeaHen Hecyllen YacToThl, Iy
— CmeLLeHmne cocTaBHoro IQ-curHana, ykasblBatoLee Ha BEIMYMHY MPOXOLHOr0 CMrHana HecylLlen
4acToTbl
BennumHa Mmooyns BekTopa ownbKn
Da30Bas KOMNOHEHTa MOLY/IS BEKTOPA OLLUNMOKM
HanbonbLwmi cocTaBHOM MOLYb BEKTOPA OWMOKM
- VHpeKc aneMeHToB c1rHana ¢ HambonbLWMM COCTaBHLIM MOAYSIEM BEKTOPA OLUNOKM
KayecTtBo Mmoaynsiumm Rho
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Mopaysnb LTE-A FDD UL/DL EVM (KS9045A)

Pe3ynbTathl pacyeTa
MOy BEKTOPA OLLIMOKM

[MoTok OaHHbIX

Mopynu LteAFddDownlinkEvm u LteAFddUplinkEvm npegHa3HayeHbl 415 aHanm3a CUrHanos
cTaHgapra LTE (Hucxoasiime v BOCXO4ALLME KaHaslbl) C YaCTOTHLIM pa3ae/ieHMeM KaHasloB CoriacHo
TpeboBaHMAM CleayoLMX CTaHaapToB.

- TS36.211 v.10.7.0 (2013-03) 3GPP TSG-RAN; PacluvpeHHbIi YHUBEPCAbHbIA Ha3eMHbIN AOCTYM
(E-UTRA); ®usunueckue Kananbsl u mogynaums (Beinyck 10)

- TS36.141 v.11.12.0 (2013-09) 3GPP TSG-RAN; PaclupeHHblit YHUBEPCasibHbIA Ha3eMHbIM JOCTYM
(E-UTRA); TecTuposaHve 6a308bix cTaHuuin (BS) (Bbinyck 11)

— TS36.521 v.10.6.0 (2013-06) 3GPP TSG-RAN; PacluvpeHHbIi YHUBEPCAbHbIA Ha3eMHbIN AOCTYM
(E-UTRA); Monb3oBaTenbckoe 06opynoBaHue - TeCTUpoBaHue nepeaadu U npueMa CUrHasnos
(BbInycK 10)

- T536.212 v.10.8.0 (2013-06) 3GPP TSG-RAN; PaclunmpeHHbiit yHUBEPCaNbHbIM Ha3EMHbI 40CTYN
(E-UTRA); Monb3osaTenbcKoe obopynosaHue - Pusmueckme kaHaisl u mogynaums (sbinyck 10)

- TS36.213v.10.12.0 (2014-07) 3GPP TSG-RAN; PaclumpeHHbii yHUBEPCabHbIA Ha3eMHbIV 40CTYM
(E-UTRA); Monb3osatesnbckoe 06opyaosaHue - MpoLenypbl pr3nyeckoro yposHs (Boinyck 10)

- TS36.214v.10.1.0 (2011-03) 3GPP TSG-RAN; PaclumpeHHbiin yH1BEpPCanbHbIA Ha3eMHbI 4OCTYM
(E-UTRA); Monb3oBaTenbckoe 06opynosaHue - GUsndeckuin yposeHs; Miameperus (Boinyck 10)

— TS36.101 v.11.4.0 (2013-03) 3GPP TSG-RAN; PacluvipeHHblit yH1BEPCanbHbIN Ha3eMHbIA AOCTYN
(E-UTRA); Monb3osaTenbckoe obopynosaHue - Mepenava v npuem curHanos (Beinyck 11)

— TS36.104 v.11.4.0 (2013-03) 3GPP TSG-RAN; PaclunpeHHbIit yHUBEPCasibHbIN Ha3eMHbI JOCTYM
(E-UTRA); Basosble cTaHuum - [epenaya 1 npuemM curHanos (sbinyck 11)

- T536.201 v.10.0.0 (2010-12) 3GPP TSG-RAN; PaclumpeHHbI yHUBEPCAIbHbIM Ha3EMHbIR 4OCTYN
(E-UTRA); LTE - ¢pusmueckuin yposeHb; 06uiee onucarue (Bbinyck 10)

MapameTpbl U3MEPEHNSI MOXKHO M3MEHWTL B 3aBMCUMMOCTM OT MPOBOLAVMOr0 M3MEPEHNS, B YaCTHOCTMU:
— [paHnupbl aHanm3a
- Hecywasn (ueHTpanbHasa) yacToTa
— Hecylme 4yacToTbl KOMMOHEHTOB, MOACYET HECYLLMX
— Unknnyecknin npedukc
- MUHUMKM3aUMS MOLYNS BEKTOPA OLLINBOKM
- VHTepBan naMepeHus, NOACYET CNOTOB CMELLEHMS, MOACYET CUMBOJIOB CMELLEHUS
— KoadduuneHT pecemnnmpoBaHms
— [OnvHa 3anuncu
- [paHunua ceMnaMpoBaHms
— PexXuUM crHXpoHm3aumm
— [paHunubl 3anycka
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Pe3ynbTaTbl MOTYT BKJIlOYATb B cebs cnemytoLlee:

CocTaBHOM MOZLY b BEKTOPA OLWMBOKM

Hanbonblumnin Moayfb BEKTOPA OLUINOKM

CpefHeKBaapaTMYecKoe 3HaYeHne MoayNsa BeEKTopa owmnbkn curiana PDSCH QPSK,
BblUMCIEHHOe cornacHo ctanaapTy 3GPP

CpelHeKBaApaTNyecKoe 3HaueHre Moays BeKTopa OWMOKM OMOPHOro cMrHana
CpeaHexkBaapaTMyecKoe 3HaYeHne Moaya BeKTopa oWwmnbkm curnana PDSCH (16 QAM nnun

64 QAM), BbluMceHHoe cornacHo ctaHaapty 3GPP

CpeaHeKkBaapaTMYecKoe 3HaUeHne KoppeKLn, NPUMEHEHHOM K KaXA0MY CUMBOJTY MpW MOMOLLM
MUHUMMU3ALMM MOLYS BEKTOPA OLLNBKM

CpelHeKBaApaTUyeckoe 3HaueHre MOAys BEKTOPa OLWMOKM N0S1b30BaTEIbCKOro KaHana
(curnan PDSCH - Huexomoswmi Kanan, unu curdansl PUSCH, PUCCH v SRS - BocxogsLmin KaHan)
Owmnbka cpeaHen Hecylen YacToTl,

KomneHcauus pasbanaHca IQ-kBagpaTyp

CmeleHue IQ-curHanos

Mepekoc kBampatyp IQ-curHanos (8 rpagycax)

MepeKoc BpeMeHHo auarpammsl |Q-curHana (B cekyHaax)

MHOeKc BCcnoMoraTelbHOM HeCyLLen, NPy KOTOPOM BO3HWUKAET HanbosIbLLIMIM COCTABHOM MOy b
BEeKTOpa oWnbKun

MHOeKe cMMBONa, NPY KOTOPOM BO3HUKAET HanBo/bLLIMIA COCTABHON MOLY b BEKTOPA OLWNGKM
OWwwnbKa N3MepeHHOW TaKTOBOWM YacToTbl cUrHana, I,

Koppenaumns mexay n3mMepeHHbIM curHanoM P-SS 1 onopHbiM curHanom P-SS
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Mopaysb LTE-A TDD UL/DL EVM (KS9065A)

Pe3ynbTaTthbl pacyeTa
MOZYNst BEKTOPA OWMNOKHK

[ToTOK maHHbIX

Mopynu LteATddDownlinkEvm n LteATddUplinkEvm npegHasHadeHbl 418 aHanM3a nosib30BaTebCKMX
curHanos ctaHgapTa LTE TDD (Hucxoasiive 1 BOCXOAALLIME KaHaslbl) COrnacHo TpebosaHmnam
cnenyoWmx CTaHaapToB:

3GPP TS 36.201 V9.1.0 (2010-03) ®Pusnueckuin yposeHs - ObLee onvcaHmne

3GPP TS 36.211 V9.1.0 (2010-03) Pusnueckue KaHasbl ¥ MOOYNALMNSA

3GPP TS 36.212 V9.4.0 (2011-09) MynbTUNIEKCUPOBAHME 1 KaHallbHOE KOAVPOBaHKue
3GPP TS 36.213 V9.3.0 (2010-10) Mpouenypbl GU3NYECKOro YPOBHSA

3GPP TS 36.214 V9.2.0 (2010-06) M3MepeHus, ocyLiecTBNsAEMble Ha U3NYECKOM YPOBHE
3GPP TS 36.101 V9.12.0 (2012-07) Mepenava v npuem CUrHasios nosib30BaTeIbCKOro
obopynosaHus

3GPP TS 36.104 V9.12.0 (2012-07) Mepepaya v npyveM curHanos 6a30B0iM CTaHLUK

3GPP TS 36.141 V9.10.0 (2012-07) TecTupoBaHme 6a30BbIX CTaHLMM

3GPP TS 36.521-1 V9.8.0 (2012-03) TecTpoBaHue nosib30BaTeIbCKOro 060pyaoBaHmns

[NlapameTpbl M3MepeHUsA MOXKHO M3MEHWUTb B 3aBUCMMOCTM OT NMPOBOAMMOr0 N3MEPEeHNs, B HaCTHOCTY:

[paHMubl aHanm3a

Hecyuwlas (UeHTpanbHas) yacToTa

Hecyume 4acToTbl KOMMOHEHTOB, MOACYET HECYLLMX
Lmknnyeckmm npedurke

MWHUMM3aUMS MOLYNS BEKTOPA OLLMBKM

MHTepBan naMepeHus, NOACYET CIOTOB CMELLLEHMS, MOACYET CUMBOJIOB CMELLEHUS
KoadpdurumeHT peceMnanpoBaHuns

O nvHa 3anuncu

[paHMua ceMnanpoBaHms

PeXK1MM CUHXpOoHM3aLmK

[paHmubl 3anycka

Pe3ynbTaThl MOryT BKAOYATL B cebs cnenymwulee:

CocTaBHOW MOAY/b BEKTOPA OLLINBKM

Hanbonbwuin Mmoaynb BeKTOpa oWnbKK

CpefHeKBagpaTMyecKoe 3HaYeHe MOAyY s BeKTopa owmnbkmM curHana PDSCH QPSK,
BbIYMCIEHHOE COornacHo ctaHnapty 3GPP

CpefHeKBagpaTMyecKoe 3HaYeHe MOAY S BEKTOPA OWMOKM ONOPHOro CUrHana
CpenHeKBaapaTMyecKoe 3HaveHne Moayns BeKTopa ownbkm curdana PDSCH (16 QAM nunun

64 QAM), BbluMcneHHoe cornacHo ctaHaapTy 3GPP

CpefHeKBagpaTMyecKoe 3HaUYeHNe KOPPEKLMM, MPUMEHEHHOM K KaXXA0MY CUMBOJTY MPK MOMOLLM
MUHUMU33aUMM MOLYNS BEKTOPA OLLINBKM

CpefHeKkBagpaTMyecKoe 3HaYeHe MOAYI1S BEKTOPA OWMOKM NOSb30BaTEIbCKOro KaHana
(curnan PDSCH - Hucxoaawmi kaHan, unm curdans PUSCH, PUCCH 1 SRS - BocxoaaLmi kaHan)
OwnbKa cpegHen HecyLlen 4yacToTsl,

KomneHcauus pasbanaHca IQ-kBagpatyp

CMmelleHune IQ-curHanos

Mepekoc kBaapaTyp |IQ-curHanos (B rpagycax)

lMepeKoc BpeMeHHoM Avarpammsl |Q-curHana (8 cexyHmoax)

HOeKc BcnoMoraTesibHOM HecyLwen, Npy KOTOPOM BO3HUKAET HanbobWWIA COCTaBHOM MOLY b
BEKTOpa OWmnbKH

MHOeKc cMMBOa, NPy KOTOPOM BO3HMKAET HaMbobLWMiA COCTAaBHON MOAYb BEKTOPA OLLINBKM
OwnbKa n3mMepeHHoN TaKTOBOW YacToTbl curHana, iy,

Koppensauusa mexkay U3MepeHHbIM curHanom P-SS n onopHbIM curHanom P-SS
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Moayne TD-SCDMA MS/BTS EVM (KS9089A)

Pe3ynbTaTthbl pacyeTa
MOZYNst BEKTOPA OWMNOKHK

[ToTok OaHHbIX

[aHHbI MOayb NpeaHasHayeH 415 aHanusa curdanos ctaHgapTa TD-SCDMA (MHO»KeCTBeHHbIN
[OCTYM C CUHXPOHHBIM Pa3AesieHnem no Komy v Bpemerm) cornacHo Tpebosannam 3GPP (N-TDD,

1,28 McumMs./c). MpefHasHaveH 01a AecKpeMbanpoBaHmus, AepacnpenenieHna u 4eMoaynaumm
MOZY/IMPOBaHHbIX CUrHanoB cTaHaapTa TD-SCDMA (Bocxopdauwme (MS) v Hucxopdaime kanans! (BTS)).
[MoCcKoNbKyY N0b30BaTE b MOXET HACTPaMBaTb NapaMeTpbl AeMOAYNALUMM, MOAYNb NOAXOANT ANS
N3MepeHns 1 aHanmsa CUrHanoB C HenealbHbIMU XapakTepucTukam. Moaynb BKoYaeT B cebs
WNHHOBALMOHHbIN LMPPOBOI AEMOAYNATOP, HE TPEBYIOLMA UCMONb30BAHUS CUMHANO0B C KOFepeHTHOMN
HecyLen.

MapameTpbl U3MEPEHNSI MOXKHO M3MEHWTL B 3aBMCMMOCTM OT MPOBOLAMMOr0 M3MEPEHNS, B YaCTHOCTMU:
Hemonynaums curHanos ctaHgaptTa HSPA/8PSK

[ nvHa 3anuncu

Co3faHve noAKaLpoB aHanm3a

BpeMeHHble cnoTbl aHanmsa

PexunMbl ceMnnposaHus (CBo60AHbIN, MOAKAAPkI, NaKeTHas nepenaya)

Kopnbl ckpeMbanpoBaHus

OnopHas yacToTa cnota

Mopor BKtoYeHUS

MeToabl CUHXPOHM3ALMM (MUIOTHBIN, MPOMEXYTo4YHaa nocsenoBaTesbHoCTb (midamble), 3anyck)
OnopHble CUrHanbl CUHXPOHMA3LUMM

[paHmubl 3anycka

M OeHTUUKALMS NMUIOTHBLIX CUTHAN0B (BOCXOAALLMIA KaHan)

Pe3ynbTaThl MOryT BKJOYATb B cebs crnepdytoLee:

— CocTaBHOM MOZy/b BEKTOPA OLUMBKM (TAKIKE Ha3bIBAETCA TOYHOCTHIO MOLYIALMM)
CocTaBHoe cMelleHure |IQ-curHanos
Hanbonblwuit cocTaBHOM MOAYSb BEKTOPA OLWMOKM
VIHAEKC 3N1eMEHTOB CMIrHana ¢ HamboNbLIMM COCTaBHbLIM MOYS1IEM BEKTOPA OLLIMOKM
KauecTso Mogynsunmn Rho
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NHdbopMaumsa onsa 3akasa

JlnueHsnn Ha nporpammHoe obecnedeHmne KS?000 2017

B aMHamMmnyHoM cpefie, rae npoeKThl MOryT TPaHCHOPMMPOBATLCS U MEHSATh CreLUdUKY,

a YUNCNEHHOCTb Paboymx rpynn MOXKET MEHSATLCS, BaXKHO BCErAa MMEeTb LUIMPOKKIA BbIGOp
BapuaHTOB NMLEH3MPOBaHMs NporpaMMHoro obecneveHus. Komnanus Keysight Bcerna rotosa
NpeaoXnTb ONTUMasbHOE pelleHne He3aBMUCKUMO OT TOro, MIaHKpPyeTe v Bbl UCMOJIb30BaTb
Ballle NporpaMMHoe obecrneyeHmne Ha NPOTAXEeHUN HECKOMbKIMX NeT UK BaM HE0BX0AMMO NULWb
MPOBECTU BaXKHbIE N3MEPEHUS.

M0 Keysight Measurement Framework 2017 npogaeTcs B BUAE NULEH3UI B 3@BUCMMOCTM OT
nprobpeTaeMbix onuuit. JIMLEH3MsA MOXKET OblTb MPUBS3aHa K oNpeaesieHHOMY KOMMbOTEpY,
NepeHoCUTHLCS C OIHOr0 KOMMbIOTePa Ha APYrol UM MCMO0SIb30BaTbCA Ha Pa3HbIX KOMMbloTepax
noA ynpaeneHveM cepsepa NnueH3ni. JINLEH3Ms MOXKET OblTb KakK HEeOrpaHNMYEHHON, TaK U
eXXerogHo obHOBIAEMON.

MNMPUMEYAHWME: Ha kaxxpom MK ¢ yctaHoBneHHbIM 110 KMF fonxHa 6biTh TakXXe yCTaHOBMEHa OfHa Konust
KopHeBon bubnnotekn KS9400A.

MocTosHHas nuueH3us  JInueHsus ¢ MnaBatowwas NUUeH3uns,
C NPUBSA3KOM K BO3MOXHOCTbIO ucnonb3yemasi Ha
onpegeneHHomy MK nepeHoca Ha gpyron MK Heckonbkux MK

KopHesble 6ubnunotekn KS9400A KMF (o6si3aTensbHoe TpeboBaHue)

HeorpaHuyeHHasa nuueH3uns KS9400A-1FP KS9400A-1FP KS9400A-1NP

JnueH3us cpokom 1 rog KS9400A-1FY KS9400A-1TY KS9400A-1NY
KoMmnnekT ans paspab6otku Visual Studio KS9600A

HeorpaHuyeHHasa nuueHsus KS9600A-1FP KS9600A-1TP KS9600A-1NP

JInueH3ns cpokom 1 rog KS9600A-1FY KS9600A-1TY KS9600A-TNY
Nnuensus Ha mogyns WCDMA UL/DL EVM KS9021A

HeorpaHuuyeHHasa nuueH3sus KS9021A-1FP KS9021A-1TP KS9021A-1NP

JInueH3wns cpokom 1 rof, KS9021A-1FY KS9021A-1TY KS9021A-INY
JNnuensus Ha mopynb LTE-A FDD UL/DL EVM KS9045A

HeorpaHuyeHHaa nuueH3us KS9045A-1FP KS9045A-1TP KS9045A-TNP

JnueHsus cpokom 1 rog KS9045A-1FY KS9045A-1TY KS9045A-1NY

Jnuensus Ha moaynb LTE-A TDD UL/DL EVM KS9065A

HeorpaHunyeHHas nuueH3us KS9065A-1FP KS9065A-1TP KS9065A-1NP

JlnueH3us cpokom 1 rof, KS9065A-1FY KS9065A-1TY KS9065A-1NY
JInueHnsus Ha mogynb TD-SCDMA MS/BTS EVM KS9089A

HeorpaHuyeHHaa nuueH3us KS9089A-1FP KS9089A-1TP KS9089A-1NP

JnueHsns cpokom 1 rog KS9089A-1FY KS9089A-1TY KS9089A-TNY

CuctemHble TpeboBaHMA

MuHMManbHas pekomeHayeMas KoHburypaums MK
— Microsoft Windows 7 Service Pack 1: Professional, Ultimate nnu Enterprise (64 6uT)
— Microsoft Windows 10: Professional, Enterprise vnu Education (64 6ur)
— MuHuMyM 2 [6anT cBOBOAHOr0 MECTa Ha KECTKOM AUCKe

HeobxoonMble aparnBepbl 1 NporpaMMHoe obecnevyeHme
— [Ans pa3paboTku M0: Microsoft Visual Studio 2013 nnn 2015, Professional, Ultimate nnu
Enterprise (pexomenayetcs). Mactep yctaHoskm 10 KMF Takke npeasioxnT yCTaHOBUTb
cpenbl NET n C++ Redistributable.

Bocnonb3ynrtech
nperMyLLecTBaMm
Hallero NporpaMMHoro
obecrneyeHmns

MolLLHbIE 1 yHUBEPCaSbHbIE
nporpaMmHble mogynun KMF
MOSIHOCTbIO M3MEHAT Balle
npeacTaB/ieHye 0 TeCTUPOBAHNUM
1 paspaboTke.

3arpy3uTe 30-OHEBHY0 NPOBHYO
BEPCUIO, HE OrPaHUYEHHYHO Mo
bYHKUMOHANBHOCTY.
www.keysight.com/find/KMF
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TexHMYecKas noagaepxKa

Od)OpMI/IB noanncKy Ha nporpamMmHoe obecneyeHne, MOXXHO BofbLe He AyMaTb O HeobxoaMMoCTH
NOCTOAHHbLIX OOGHOBAEHNN.

— Bawe N0 bygeT aBTOMaTUYECKM 0BHOBNATLCS A0 HOBEWLIEN BEPCUK, OTBEYAIOLLEN CaMbIM
nepenoBbIM CTaH4apTaM

— O6paTUBLLMCH 3@ MOMOLLbIO K HALLUM TEXHUYECKMM CreumanncTam, Bbl BCeraa HanaeTe pelleHne
Ntobo BO3HMKLLEN NpobieMbl

— Ctporoe cobntogeHmne rpadurka obcnyxmBaHus 6narogaps Masomy BpeMeHn 06paboTkm 3aKasa u
cucTeMe NpuopuTeToB

YCnyra no noanncKe Ha M0 BkNtoyaeT B cebst aBToMaTUYECKOE 0OHOBIEHNE U AOCTyn K TeXHN4YeCKnM
cneunanncTtaM B Te4eHMe BCero CpokKa ,EI,EI;ICTBI/IH noannCKN. ,D,J'Iﬂ 3TOro HeO6XO,EI,I/IMO Od)Ole/ITb
HEOrPaHMYEeHHYI JIMLIEH3NIO 1 NOANNCKY COOKOM 1ron, KOTOPYH MOXXHO 06HOBNATb eXXerogHo.

|_|pl/l Bbl60pe JIMUEH3NN CDOKOM 1 rop, B KOMMMEKT BXOOAMT NOAMNMCKA Ha TEXHMYECKYIO NoOOePXKY.

Takxxe koMnaHus Keysight npeanaraet WMPOKMI CNEKTP LONONHUTENbHBIX YCIYT, NPU3BAHHBIX
MaKCMMasibHO NoBbICUTbL 3QdEKTUBHOCTL pa3paboTku. Ons nonyyeHns noapobHon nHbopmaumm
obpaTnTech B BAMXKANLWLING OTAEN NPOAaXK KoMmnanum Keysight nnmn cBSXmTeCh Co CneumanmcTom no
cebinke www.keysight.com/find/services

HononHntensHas nHbopmaumns

MonpobHas nHbopMaumsa o nporpaMmHom obecnedverHnn KMF 2017, BKtoUas CCbIIKM Ha CKayMBaHme
NpoBHOM BEPCHM 1 TEXHWUECKYIO LOKYMEHTALMIO C MpUMepamu, NpefcTaB/ieHa Ha canTe Halwew
KomnaHum: www.keysight.com/find/KMF

ConyTcTBytoLLAa NPOAYKLNS

[Mnatpopma aBToMaTM3aumm ncnbiTanm Keysight KS8400A
www.keysight.com/find/ TAP

M3mepuTensHble npunoxkenns Keysight cepun X:
www.keysight.com/find/X-Series_Apps

MporpammHoe o6ecneyverue Keysight Signal Optimizer:
www.keysight.com/find/SignalOptimizer
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[TocToAHHOE ABWXXEHWE Brepen

YHUKanbHoe coueTaHue Halux Nnprbopos, MPOrpaMMHOro obecneyeHuns, CEPBUCHON NOLLEPIKKN,
3HaHWUI 1 OMbITa HALWLWX UHXXEeHePOB NO3BOJIUT BaM BOMIOTUTh B KM3Hb HOBblE UAEN.

Mbl OTKpbIBaeM IBEpU B MUP TEXHOJIOMMIA ByAyLLero.

OT1 HewlettPackard un Agilent k Keysight

mvKevsight myKeysight
yReysig www.keysight.com/find/mykeysight

[epcoHann3npoBaHHoe NpeacTaBfeHne NHTepecylowen Bac MHGopMaLmm.

KEYSIGHT SERVICES ~ Ycnyru Keysight

Accelerate Technology Adoption. - www .. keysight.com/find/service

Lower costs.
,D,J'Iﬂ TOro YToObI CO034aBaTb NepenoBblie pelleHnsa B obnactu pa3p660TKl/I,
TECTMPOBAHMSA N M3MEPEHWNI, Mbl MPUBEKAEM NTyYLLUMX B OTPACAW CNeLnanncTos,
npuMmeHdaeM CaMble CoBepLUIeHHble MHCTPYMEeHTbl M NpoLecChl. Mbl moMoraem
CBOVMM 3aKa34yMKaM BHepPATb HOBblIE TEXHOJTOMMK M NPOLEeCChl, MO3BONAOLWMNE
CHU3UTb 3aTpPaThl.

ToproBble napTHepbl Keysight

www.keysight.com/find/channelpartners

MonyynTe nyywee U3 ABYX MUPOB: r1y6oKMe NpodeccMoHanbHbie 3HaHUs B
061aCTV U3MEPEHWI W LUMPOKMI aCCOPTUMEHT peLleHnin KomnaHum Keysight 8
coyeTaHuu ¢ ynobcTBaMu, NpefoCcTaBASEMbIMU TOPrOBLIMI NMapTHEPAMMU.

Download your
next insight

[porpamMmHoe obecneyeHve KOMNaHUm
Keysight aBnseTcs BonnoLleHvem
nNpodeCcCUOHaNbHOMo OMbITa U 3HaHWN ee
COTPYAHWKOB. Mbl roTOBbI 06ECNeynTh
BaC MHCTPYMEHTaMW, KOTOPbIE MOMOryT
COKPaTUTb CPOKM cH0pa NePBUUHBIX
LaHHBIX U MPUHATUSA PELUEHNS Ha

BCeX 3Tanax — oT NpeABapuUTeNbHOro

bBonee noapobHas MHGopMaLms:
www.keysight.com/find/software

MOOeNMpoBaHUA U3nenna 0o OTrpy3Kn BecnnaTtHas |'|p06Haﬂ NLEH3US
rOTOBOrO MPOAYKTa 3aKa3umKy. Ha 30 oHein:
— CucTeMbl aBTOMaTU3MPOBaH- www.keysight.com/find/free_trials

Horo npoekTnposaHus (CAMP)
3/IEKTPOHHbIX YCTPOUCTB

— [NpvKnagHble Nporpammbl

— Cpepfbl NporpamMMmMpoBaHus

— [lporpammHble yTUAUTSI

KEYSIGHT

TECHNOLOGIES

Unlocking Measurement Insights

[ns nonyyeHns OONOIHUTENbHbIX
CBELEHNI 0 MPOAYKLMM, MPUITOKEHUSX U
ycnyrax Keysight Technologies obpatutecs
B MeCTHOe NpeACTaBUTebCTBO

KomnaHun Keysight. MonHbIn nepeyeHb
NpeACcTaBUTENbCTB NPVBELEH Ha canTe:
www.keysight.com/find/contactus

Poccuitckoe oTaenexve

Keysight Technologies

115054, MockBa,

KocmopgamuaHckas Hab., 52, ctp. 3

Ten.: +7 (495) 7973954

8 800 500 9286 (3BoHOK Mo Poccum becnnatHbii)
Qakc: +7 (495) 7973902

E-mail: tmo_russia@keysight.com
www.keysight.ru

CepBucHbin LeHTp

Keysight Technologies B Poccun
115054, Mockea,
KocMmopgamuaHckas Hab, 52, cTp. 3
Ten.: +7 (495) 7973930

Qakc: +7 (495) 7973901

E-mail: tmo_russia@keysight.com

KoHTaKTHble faHHble ANs CTpaH,
He NepeyncneHHbIX B CIIUCKE,
npuBeneHbl Ha CTPaHNLLe:
www.keysight.com/find/contactus
(BP-2-23-17)
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