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S8708A 5G Advanced Performance Test Toolset
MapTHomep: S8708A

BsepgeHue

5G pa3BmnBaeTcsa o4eHb ObICTPO. YcKopstoLeeca BO BCEM MUpe pa3BépTbiBaHME 5G OKa3blBaeT BMAHUE
Ha BCO MOBMAbHYIO 3KocUcTEMY. 5G TaKKe 03HAYaeT IKCMOHEHUMANbHbIMA POCT TEXHUYECKOM CIOXKHOCTH.
KntoueBasa npobnema cBA3aHa C MUNIMMETPOBbLIMM YacToTamun (mmWave), nossuswmmuca B 5G New
Radio (NR) v Tpebyowmmmn metogos TectuposaHus Over-the-Air (OTA). PacnpocTpaHeHue
MUWUNIMMETPOBbLIX BOJIH B cpefe OTINYaeTca OT TPaAULMOHHbIX PaANOCUIHAN0B. MUAIMMETPOBbIE BOHbI
pacnpocTpaHATCA NoA0OHO BUAMMOMY CBETY: NPENATCTBUA BNOKMPYIOT U PacCEUBAIOT CUTHaN, @ He
MPOCTO NO3BOAKT OCAAabAEHHOMY CUFHANY NPOXOAUTb YEPES Cpeay.

YT106bI COOTBETCTBOBATH OXKMUAAHUAM KOHEUYHbIX NO/Ib30BaTeNen, NPON3BOAUTENN YCTPOMUCTB U YNMNCETOB
[ONKHbI NPOBEPATb CBOU MPOAYKTbI B PEAIMCTUYHBIX YCIOBUAX TECTUPOBAHMA. [11A yCKOpeHUA BbIBOAA
Ha PbIHOK HOBbIX BbICOKOKQYECTBEHHbIX MPOAYKTOB HEOHX0AMMbI HAAEKHbIE MHCTPYMEHTbI
TEeCTUPOBAHMA NPOU3BOANTENBHOCTU YCTPONCTB 5G. YTo6bI NpeoaoneTb CIOKHOCTU NPOEKTUPOBAHNA U
orpaHuyeHua no cpokam, advanced performance test tools fonxHbl 6bITb MHTErPUPOBaHbLI B Workflow
pa3paboTKK yCcTpoiicTBa.

3GPP Performance Study Item, Tak»ke Ha3biBaembii MIMO OTA, B TR38.827 3aBeplLuUéH 1 onpeaenser
meTozbl TectupoBaHms MIMO OTA Device Performance ans FR1 n FR2. 3To BarkHas Bexa anA
obecneyeHUA KayecTBa YCTPONCTB 5G B peasibHbIX yC/10BUAX. He06X04MMO NOHMMATb, KaK YCTPOMCTBO
BenéT ceba B peanbHblx ycnosusax fading n npu 6aoknposke coegmHeHna npenatctemem. ns
MOBUABbHBIX YCTpOMCTB mmWave 3TO MOXKET NpomncxoamTb ObICTPO M HEMPEACKa3yemo.

S8708A Advanced Performance Test Toolset BxoguT B noptdens Keysight 5G Network Emulation
Solution, oxBaTbiBatowWmii Becb workflow pa3paboTku ycTponcTBa — OT paHHEro NPoOeKTUPOBaHMA A0
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acceptance n manufacturing. S8708A Advanced Performance Test Toolset no3BosaeT yckopuTb BbIBOA Ha
PbIHOK 5G-4MNCETOB U YCTPOICTB, NOABEPran X BO3AENCTBUIO TOYHbIX M PEANIUCTUYHBIX YCN0BUIA B
KOHTpOAIMpyemoit nabopaTopHoOl cpese.
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PucyHok 1. MeTopg TectupoBaHua onpeaenéH 3GPP ana oueHKn npon3BoauTenbHoCTH yeTporictea 5G NR.

Yto npeacrtasnset cobon S8708A Advanced Performance Test Toolset?

S8708A Advanced Performance Test Toolset KomnaHumu Keysight — 310 cKBO3HOE pelleHue ana
TEeCTMPOBaHMA BECNPOBOAHbIX YCTPOUCTB, KOTOPOE NO3BOAET NPOU3BOAUTENAM YMIMCETOB U YCTPOMCTB
COBMECTHO ¢ MOBUABbHBIMM ONepaTopamm U UCMNbITaTeNbHbIMM N1aBOPaTOPUAMM OLLEHMBATD U
ONTUMM3NPOBATb MPOU3BOAMTENBHOCTb YCTPONCTB 5G B 1abopaTopHOM cpeae. PelleHne obbeanHaer
BblcOKonpowunssoauTenbHbii PROPSIM 5G channel emulator n UXM 5G network emulator ¢
MHOro3oHA0BoM OTA-Kamepon n KomnoHeHTamu goctyna mmWave.

PelweHne npegnaraet NpoBepeHHbI Habop TecTos, pa3paboTaHHbIM 40 Bbinycka 3GPP FR2 MIMO OTA,
1 nossonsieT R&D-KomaHaam TeCTMPOBATb AMHaMMYeckoe beam management B 3D spatial fading
channel Ha mmWave-yactoTax.

Kpome TOro, pelieHme no3BoNseT Co34aBaTb N0Nb30BaTeNbCKUE TecTbl. OHO noaaepkmBaeT 3D spatial
channel modelling, Bkntoyan antenna library n antenna array tool 4na moaennMpoBaHUA aHTEHHbIX
PELWETOK 1 Nyden, a Takke amynaumio coT NR FR1/FR2 u LTE c advanced fading models (GSCM).

S8708A Advanced Performance Test Toolset no3sondeT nonyunTb npeacTtaBaeHUE O
NpPOMn3BOAUTENbHOCTU YCTPOMCTB 5G B peasibHbIX yC/I0BUAX pafMOKaHana.

e Bo3geicTBoBaTb Ha PaHHME NMPOTOTUMbI TOYHBIMU U PEATUCTUYHBIMMU YCIOBUSMMU C HECKO/TIbKMMM
Niydamu, npuxogawmmmn Kk DUT ¢ pasHbix HanpasaeHui B 3D OTA test environment.

® BbINO/IHATL CTPECC-TECTUPOBAHME YCTPOICTB M ONTUMU3NPOBATb NPOTOKOA ANA AOCTUNKEHUA
MaKCUManbHoM nponssoauTenbHocTH B ycnosuax 3D fading n mobility.

¢ [lpoBepaTtb phased antenna arrays ¢ nomoubto 3D MIMO OTA test B FR2.

e OueHuBaTb KPI B advanced u TouHbix channel conditions npu Kaxgom Bbinycke NPorpammHoOro
obecneyeHns U NPoayKTa.
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® YCKOPATb BbIBOA NPOAYKTA HA PbIHOK C MOMOLLbIO aBTOMATU3MPOBaHHOTO 1abopaTopHOro TecToBOro
peweHuna Keysight.

B 3TOM AOKYMEHTE onmncaHbl KOMNOHEHTbI U PyHKUMoHanbHocTb S8708A Advanced Performance Test
Toolset.

Komy noneseH S8708A Advanced Performance Test Toolset?

e [lpon3BOAMTENAM YUNCETOB — A/1A NPOBEPKM KOPPEKTHOM paboTbl beam management B cLueHapmax
6/10KMPOBKMU.

° npOM3BO,CI,MTeﬂF|M yCTpOﬁCTB — ONAa noarsepxAeHnA npons3sBognTeNbHOCTU yCTpOﬁCTB B pea/ibHbIX
yCnoBuAx paagmoKaHana.

* Mobile network operators (MNO), KoTopble ycTaHaBAnBatoT obs3aTtenbHble test plans 3GPP gns ceoel
3KOCUCTEMbI.

* McnbITaTeNbHbIM LeHTPaM 1 nabopatopuam — A1a NPOBEPKU COOTBETCTBMA YCTPOMCTB
cneundukaumam FR2 MIMO OTA u TpebosaHnam MNO K nponsBoanUTENbHOCTY.

Bo3moxkHoctu S8708A Advanced Performance Test Toolset

PeweHne npeanaraet:

e [0TOBOE KOMMJIEKCHOE peLleHne C roToBbIMM K 3anycKy test cases.

¢ [lpoBepeHHbIN Habop TecToB, pa3paboTaHHbIN 40 Bbinycka 3GPP FR2 MIMO OTA.

¢ [lpoBepeHHble channel models ana FR2 MIMO OTA B cootBetctBuu ¢ 3GPP TR38.901.

¢ FR1 MIMO/Massive MIMO advanced R&D tests.

e MpeponpeaenéHHble U HacTpaneaemble performance test cases gna beam management.

¢ [lonHoe end-to-end test solution, aganTMpoBaHHOE A5 KaXKA0ro USe case 1 No3BosiAloLlee
napameTpu3osaTh test cases.

e CoBpeMeHHbIe MHCTPYMEHTbI N0rMPOBAHMSA, BU3yanu3aumnm u otaaaku ana bonee bbicTporo
yCTpaHeHus npobaem.
YT1o otamuaer S8708A 5G Advanced Performance Test Toolset

¢ NHTerpupoBaHHoe test solution gna network u channel emulation 5G NR npu performance testing
yctpoicts B FR2 n FR1.

¢ Bbicokas fading capacity 6narogapa BbicokonpoussoautenbHomy RF channel emulator.

e Heckonbko RF output ports, obecneumsatomx OTA spatial fading ¢ HECKONbKMMM aKTUBHbIMMU
30HAAMM.

¢ Geometric spatial channel models c nonHot HacTpoiKkoi napameTpos B PROPSIM GCM 5G Tool.
e Multi-cell, Multi-RAT coherent RF fading.

I'IporpaMMHble MU annapaTtHblié KOMMNOHEHTbI

S8708A 5G Advanced Performance Test Toolset — nHTerpupoBaHHoe pelweHue, Bkatovatowee UXM 5G
Network Emulation, PROPSIM 5G Channel Emulation, MXA Signal Analyzer, Remote Radio Heads /
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M1740A, Test System PC 1 3D Multi Probe Anechoic Chamber, kKak noka3aHo Ha pucyHke 2. S8708A
Advanced Performance Toolset KomnaHuu Keysight npeaoctasnser eguHbii MHTEPdENC ans
BbINONHEHUA test cases, aHaM3a U GOPMMPOBAHMA OTHETOB.

3D MPAC Chamber

Creates a three-dimensional OTA test Radio Heads
Transmitand receive

- / mmWave signals between
5G device and test system

connection to the device under test

Signal Analyzer
Signal and spectrum measurement
with a multi-touch interface

UXM 5G Wireless Test Platform
Emulates 5G NR base station cell

Common Interface Unit
Controls multiple radio heads

Test System PC
Test case execution,

/ analysis and reporting

PROPSIM 5G Channel Emulator
Emulates real-world RF
propagation conditions

PucyHok 2. S8708A Advanced Performance Test Toolset 06begMHAET BO3MOKHOCTU 3MYNALMKN KaHana u cetu ¢ 3D OTA test environment.

S8708A Advanced Performance Test Toolset ynpouiaet cnoxkHoe mmWave performance testing,
obbeanHaa usmepuTenbHoe obopyaoBaHMe 1 TECTOBYIO Cpeay B OA4HOM pelleHuu. Monb3oBaTenb
nony4yaet goctyn K geometric channel models ¢ high-capacity fading options, a Takske K test cases B
eIMHOM NOo/b30BaTeNbCKOM MHTEpPdelice ¢ oT4éTamum U live test execution views ana KOHTponAa xona
BbINO/NIHEHUA TecTa. ITo No3BosiAeT R&D-KoMaHAam YCTPOCTB CpaBHUBATb NPOU3BOAMUTENBHOCTb
pa3nYHbIX COOPOK M NoAAepPKMBaATb acceptance testing ¢ NOMOLLbIO CMeLManu3MpoBaHHbIX OTYETOB.

Kpome Toro, S8708A Advanced Performance Testing Toolset o6n1agaeT BbICOKOW CTENEHbIO HACTPOMKMN
nog, pasnunyHble use cases 1 TpeboBaHUA. Pa3paboTymMKmn NpoTOTUNOB MOTYT MCNONb30BaTb toolset ana
NPOBEPKN NPON3BOANTENIbHOCTM YCTPOICTBA, NOABEPraA KOHCTPYKLUMIO cTpecc-TectTupoBaHuio 8 3D OTA
test environment ¢ multi-beam u angle of arrival (AoA), co3gatoWwmmM TOUHbIE U PEaNUCTUYHbIE YC/IOBUA.
MponsBoanTENM YNNCETOB MOTYT MCNONb30BaTb BO3MOXKHOCTM UXM 5G Wireless Test Platform ana
HacTpolKu test conditions npu pa3paboTke NPOU3BOAUTENBHOCTM YCTPOMNCTBA.
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PucyHok 3. S8708A Advanced Performance Test Toolset 06beguHaeT akcneptnsy Keysight 8 o61actn 5G Protocol network emulation n
PROPSIM 3D OTA Channel Emulation B komniekcHom test solution.

OcCHOBHbIe cueHapuu NpUMeHeHuUs

S8708A Advanced Performance Test Toolset — end-to-end peweHune, ynpouwatouiee cnoxkHoe mmWave-
TEeCTMpPOBaHMeE C MOMOLLbIO MOLLHbIX M NpoBepeHHbIX performance test cases. OnbITHbIE NO/b30BaTENN
MOTYT AONOMIHUTE/IbHO HAacTpanBaTb TECTUPOBAHKWE C Momollblo protocol scripting n geometrical channel
modelling tools, goctynHbix ana naatpopm UXM n PROPSIM. TMBKUIA 1 ya06HbI NO/Ib30BaTE/IbCKUIMA
nHTepderic N03BONAET NO/Ib30BATENAM C PAa3HbIM YPOBHEM OMbITa NETKO NO/YYaTb AOCTYN K MOLLHbIM
BO3MOXKHOCTAM benchmarking, cokpalyasa time-to-revenue HoBbix ycTpoicte 5G NR.

mmWave MIMO OTA

C nomoubto S8708A Advanced Performance Test Toolset moXHO NpoBepPATb NPOU3BOAUTE/IHOCTb
MIMO-aHTeHH MOBUNBHOIO YCTPOMCTBA B OKOHYaTeNbHOM dpopm-daKTope. Toolset noctaBnserca ¢
nposepeHHbIMM mmWave MIMO OTA test cases Ha ocHose 3GPP MIMO OTA TR38.872 — oHu byayT
0bHOBAATLCA NO Mepe pa3suTua npoueayp 3GPP MIMO OTA testing, Korga cooTBeTCTBYOLLME
06HOBNEHWSA CTAHYT AOCTYMHbI U NPUMeEHUMBI. Test cases ncnonbaytoT pasanyHble channel models (CDL-
C Urban Micro n CDL-A Indoor Office), a ocHOBHbIM KpuTepuem onpegeneHma atux channel models
asnaetca Downlink Physical Layer Throughput (BER/BLER). Toolset popmmpyeT oTUETbI B HECKONbKUX
dopmaTax.
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PucyHok 4. MpeacTaBneHve BbINONHEHUA TecTa B nporpammHom obecneveHmm S8708A Advanced Performance Test B pexxnme mmWave

mmWave Beam management

MIMO OTA.

C nomoubto S8708A Advanced Performance Test Toolset moXkHO npoBepaTb beam management
MobUNbHOro ycTpoiictea B ycnosuax fading u blocking. PeweHune ynpouwaet choxkHoe mmWave beam
management testing ¢ nomouw,bto NposepeHHbIx mmWave Multi-Beam OTA test cases. PeweHua Keysight
Network Emulation ncnonb3sytot obuime nHcTpymeHTbl Ha Bcém workflow paspaboTku ycTpoicTBa, 4To
YyNpoLaeT nepexoq, ¢ ApYyrux peweHnn ana onbiTHbIX Nonb3osateneit. Obumne NHCTPYMeHTbI protocol
scripting u geometric channel modelling moryT ncnosnb3oBaTbca 414 NOCTPOEHUA NOJ/Ib30BATENbCKUX test

cases.
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PuUcyHoK 5. MNpeacTasneHne nporpammHoro obecneyeHus 418 TecTupoBaHua beam management.

Test cases

3GPP Performance Study gna MIMO OTA B TR38.827 HepaBHO 3aBepluéH. OH onpeaensetT MeToapl
TectupoBaHuns MIMO OTA Device Performance ana FR1 n FR2. 3To Ba*kHbIM 3Tan gna obecneyeHumsn
KayecTBa YCTPOMNCTB 5G B peanbHbIx ycnosusx. NMpeasaputenoHoe tectuposaHne MIMO OTA FR2
nomoraet NoArotToBuTbCA K byaywmm test plans 3GPP n CTIA. S8708A Advanced Performance Test
Toolset npepocTaBnseT npoBepeHHble test cases g NPOBEPKU NPOU3BOANTENBHOCTU MOBUABbHbIX
ycTpoicTs B ycoBusx 3D spatial fading.

3GPP FR2 MIMO OTA test cases
Channel models CDL-C Urban Micro n CDL-A Indoor Office.

* [poBepKa npounssoguTenbHoct MIMO-aHTeHHbI MOBMIBHOTO YCTPOICTBA.

¢ Kntouesow Performance Indicator — Downlink Physical Layer Throughput (BER / BLER).

* Ha ocHose 3GPP MIMO OTA TR38.872 — B COOTBETCTBMM CO CNeAytoLLei BepCuen, Korga oHa cTaHeT
[OCTyMHa.

FR2 Multi-Beam OTA advanced R&D tests

Channel models 38.901 CDL-A, B, Cwn D.

MNpoBepKka beam management mobunbHoro yctpoiictea B ycnosusx fading n blocking.

¢ Kntouesble Performance Indicators — throughput n nsmepeHuns beam management yctpolictsa.
Multi-beam OTA test cases.

FR1 MIMO/Massive MIMO advanced R&D tests
¢ Channel models 38.901 CDL-x.
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¢ Mposepka MIMO/Massive MIMO performance mobuUnbHOro yCTPOMCTBA B CTaTUYECKUX U MOBUNbHbIX
YCNOBUAX.

e Kntouesble Performance Indicators — throughput 1 nsmeperuns mobility ycrpoicrsa.

Monb3oBaTenbCcKue TecTbl

C nomouwbto S8708A Advanced Performance Test Toolset moxkHO npoBepATb data performance
MOBMNBHOIO YCTPOMCTBA B CTAaTUYECKMX U MOBUIbHBIX YCNOBUAX, @ TaKXKe BaIMAMPOBATb MAaKCMMA/bHYIO
data throughput performance ycrpoiictea c cnonbsosaHuem channel models CDL-x, onpegenéHHbix
ctaHgapTom 3GPP 38.901. Toolset noctaBnseTca ¢ npeaonpeaenéHHbiM Habopom test cases Device
Maximum Data Throughput, nogaep»xusatowmnx NR FR1 1 FR2 cosmecTHo ¢ LTE gna NR Standalone n
Non-Standalone testing 8 mmWave u Sub-6 GHz frequency ranges. Mpon3BogUTENbHOCTb YCTPOICTBA
MOeT MPOBEPATLCA B PA3/INYHbIX KOHPUTrypaumax Massive MIMO snnotb o NR 8CC + 5CC LTE B spatial
fading Ha yacToTax Sub-6 GHz.

Keysight GCM 5G Tool no3BonseT co3gasaTb N0/b30BATE/NbCKME CLLEHAPMM NOBEPX NPOBEPEHHbIX
performance test cases. C nomoubto GCM nosb3oBaTe/IM MOTyT CO34aBaTb Pas/iMyHble massive MIMO
antenna arrays n beam patterns aHTeHH ycTpolicTaa.

PeweHusn Keysight 5G

CkBO3Hble pewleHns Keysight ona npoektnpoBaHna n TecTMposaHma 5G No3BoNAT MOBUAbHOM
NHAYCTPUM YCKOPUTL Pa3paboTKy NpoayKToB 5G oT pU3NYECKOro YPOBHA A0 YPOBHA NPUAOKEHUN U NO
Bcemy workflow — ot simulation, design u verification go manufacturing, deployment u optimization.

Keysight npegnaraet o6Lme nporpamMmMHble W annapaTHble NAaTGopPMbl, COOTBETCTBYHOLLME aKTya/IbHbIM
ctaHaapTam 3GPP, No3Bo/1Asi SKOCUCTEME BbICTPO U TOYHO BanMaupoBaTb 5G. MoXHO TecTMpoBaTh
YUMNCETbI, YCTPOMCTBA, 6230BbI€ CTAHLIUM U CETU, @ TAKIKE 3IMYIMPOBaATh CLEHAaPUM NoBeAEHUA
aboHeHTOB.

Ona pononHutenbHo MHPopmaumm o6 obopyaoBaHNM, YNTOMAHYTOM B AOKYMEHTE:

PROPSIM FS16 RF Channel Emulator
M1740A mmWave Transceiver

E7770A Common Interface Unit
E7515B UXM 5G Wireless Test Platform
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