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YnpocTute co3gaHue CUrHanos

HesaBucumo ot Toro, pabotaete nun Bl ¢ ogHUM pagnodopMaTom unm UcnbiTanTe, npexae 4em

MHTerpupyeTe HECKOJIbKO $OpPMaTOB B OLHOM YCTPOWUCTBE, Hanu4yme KynuTb!

CUTHanoB onpefesieHHbIX CTaHAaPTOB YCKOPSIeT MPOBEPKY NPaBUIbHOCTH

NPOEKTHbIX peLleHn u noMoraeT obecnednTb GyHKUMOHANBbHYHO [ns oueHkn nHTepdenca nonb3osaTens

coBMecTuMoCTb. [IporpaMMHoe obecneyveHune Signal Studio nossonut 1 BO3MOXKHOCTEN No GpOPMUPOBAHUIO

YyNpOCTUTb U YCKOPUTb MPOLLECC CO3AaHUS CUTHAMOB. CUrHanoB BOCMOJb3yNTeCh 6ecnnaTHom
30-gHeBHOW Npo6HOM NnLeH3nen Ha N0

MO Signal Studio npeacTaBnseT cobon rmbkuin Habop cpencTs ons Signal Studio. Mpo6HY NNLEH3NI0 MOXKHO

CO3/[,aHUS CUTHAJIOB, KOTOPble COKPALLaloT BPEMS MOLESIMPOBaHUS 3arpy3uTb Ha canTe koMnaHumn Keysight

curHanoB. Ero aTasioHHble cUrHanbl paclUMPSIOT BO3MOXHOCTU ONpefesieHUs MO CChIIKE:
napameTpoB 1 BepuomKaumnm paspabaTbiBaeMbiX yCTPONCTB. Moaknounte www.keysight.com/find/SignalStudio_trial
reHepaTop K M0 Signal Studio n ynpocTuTe co3pgaHue curHanos.

COKpaTI/ITe BpeMda MogennpoBaHnAa CMrHanioB

MO Signal Studio no3BonsaeT co3paBaTb HyXHble BaM ucnbitatenbHble
CUrHanbl B MOAYNSAUMOHHON 06nacTu, a Takxe B B4-/CBY-gnanazoHax.
BbibepuTte npegBapuTenibHO CKOHGUIYPUPOBaAHHbIE UK CO3anTe
TpebyeMble BaM 3TanoHHbIe CUIHaNbI A1 TECTUPOBAHUS YCTPOUCTB B
COOTBETCTBMM CO CTaHAapTaMM COTOBOW CBSI3N, 6eCNpPOBOAHbIX CETEN U
umdpoeoro BewaHmsa. OnpenennTe TeCTOBbIe NOCe40BaTENbLHOCTY AN
COBpPEMEHHbIX 6eCNPOBOAHbLIX CUCTEM, UCMONb3YeMbIX A1 06HapyXKeHus,
NO3ULMOHMPOBAHMS, CJIEKEHUSA U HABUTALMU. YNYYLLINTE KAaYecTBO
TeCTUPOBAHMUS KOMMOHEHTOB C MCMO/Ib30BaHMEM NPaKTUYECKU CBOGOAHBIX
OT UCKAXEHUM UCNbITaTeNbHbIX CUrHanoB. OLueHUTe yCTOMYMBOCTb
NPUEMHUKOB NOCPEACTBOM CO34aHUS CUTHANOB C KaSIMBPOBaHHbIMU
no6aBneHHbIMU UCKaXKeHUaMU. Bcé aTo peanunsyeTtcs 6bICTPO U NPOCTO C
nomolLLbto MHTepdenca NonbL30BaTesNs C Mepapxn4yeckon HaBuraumen un
rpadunyecKMM napamMeTpmM30BaHHbIM KOHOUIYPUPOBAHUEM CUMHAJIOB.

KoHdurypmnporaHne napameTpoB

T Keysight Signal Studio for 3GPP LTE TOD - RF Output (for Signal Generator)® cCUrHana
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Ncnonb3ynTte cMrHanbl 4 TeECTUPOBAHMSA YCTPOMUCTB B PeasibHbIX YC/IOBUAX

Mocne Toro, Kak curHansbl
CKOHOUTYPUPOBAHbI, UX MOXHO 3arpy3unTb
B U3MepUTESIbHbIE MPUBOPLI Y CUCTEMBI
aBTOMATM3MPOBAHHOIO MPOEKTMPOBAHUS
komnaHuu Keysight. M0 Signal Studio
paclmpsieT BO3MOXHOCTU Npnbopos,
No3BONIAS aAanTUPOBaTh UX ANS
MCMNbITAaHUI B NpoLiecce pa3paboTky u
Npon3BOACTBA NPOAYKLUN. A, C yYETOM
NPU3HAHHOMO INAUPYIOLLEro Ha pblHKe
nonoxeHus komnanmm Keysight B
obnacTv Nogaep>KKM HOBbIX CTAaHAAPTOB,
MO Signal Studio nomoxxeT BaM Toxe
COXPaHATb NIMAMPYHOLLEE NOJIOXKEHWNE MO
Mepe pa3BUTUS HOBbIX 6ECNPOBOAHBIX
CTaHAapToB.

MpoBepka napamMeTpoB KOMMOHEHTOB U MoAyen

ONs nepenoBbiX CTaHAAPTOB CBA3M,
Takux Kak 802.11ac ¢ wupuHoi kaHana 160 Mly,
C nomoubio reHepaTopa curHanos MXG cepuum X.

CucTeMbl dBTOMAaTU3NPOBAHHOIO NPOEKTUPOBaAHUA

— 10 SystemVue: MogennpoBaHne cUCTEM, CXEM U MOayen 4Ns CUCTEM
6ecnpoBOAHON CBA3M, @ TAKXKe CUCTEM CBSI3M A8 a3POKOCMUYECKUX U
060POHHbIX MPUJTOXKEHUN.

BekTopHble reHepaTopbl CUrHANOB

— leHepaTopbl curHanos cepuu PSG: co3naHne aTasioOHHbIX CUTHANOB A1
A3POKOCMUYECKUX U 0BOPOHHbBIX MPUJIOXKEHUI, PAANOJIOKALNOHHBIX CUCTEM U
CUCTEM LLUMPOKONOSIOCHOrO BecnpoBoAHOro gocTyna ao 44 MMu.

— TeHepaTopbl curHanos MXG cepum X: pa3paboTKka M NPOBEPKa XapaKTepUCTUK
NPUEMHWKOB N1t 6a30BbIX CTAHLWIA COTOBOMN CBA3U, 6ECNPOBOAHbLIX CETEN,
L1MdpPOBOro BUAEO Y MHOFOIO APYroro

— leHepaTopebl curHanos EXG cepun X: obecneyeHre HOPMUPYEMbIX XapaKTepPUCTUK
npyv NPOn3BOACTBE KOMMOHEHTOB U MOAYJel

— leHepaTopebl curHanos cepun ESG 1 nepBoe nokosieHne reHepaTopoB CUFHANO0B
MXG: nepenpodunmpoBaHme CyLLeCTBYOLWMNX UCMbITATENbHbIX CUCTEM
NnocpeacTBOM OCHALLEHUSI UX HOBENLIMMWU BO3MOXHOCTSIMU CO34aHNS CUTHAJOB.

7 Keysight Signal Studio for WLAN N76178 - Untitled* - o x|
File Control System Tools Help
DE W@ 1

~Quick Setups \wiaveform Setup - IEEE 802.11ac Advanced ™ Hint |
B Hardware =

L. Instrument 1 Bl e
Capability Advanced

B 2. Waveform Basic

Waveform Name WLAN_802_11ac

Comment

Generation Mods VHT PPDU Format

Idle Interval 20.000000 us

160 MHz =l

Number of Frames 1
nis 21.600
Numbe; s in One Frame 12
nin One Frame 88.000000 us
1 Duration in One Frame 108.000000 us
B 3. Spectrum Control

Licenses
B Waveform Setup
B IEEE 802.11ac

Bt User 0
MPDU O

Oversampling Ratio 125
Deunclocking Rafio 1
Mirror Spectrum off
WWindoviing Length 16
Filter None
Wavefom1 |
CCDF Gaussian Reference [ Acquire Ref B Spectum  ~

£ Bumt CCOF =

10% 4.00 dB
6.90 dB
865 dB
10.15 dB
10.15 dB
10.15 dB
10.20 dB

Span 200000000Hz

Generation succeeded  Not Connected

leHepaTop MOAYIMPYIOLLUX CUTHAJIOB U 3MYNIATOP KaHana

— leHepaTop MOAYNMPYHOLWNX CUTHANOB U aMynaTop kKaHana PXB: oueHka ogHoO- n
MHOTOKaHasIbHbIX MOLYJIMPYIOLLMX CXEM B U€aNbHbIX YCJIOBUSAX, @ TaKXKe npu
YXYALIeHUN KayecTBa Nepefaym u UMUTaLMM 3aMUpPaHUs B peasibHOM BPEMEHMU.

TecTepbl MHTErpPanbHbIX CXEM C LMPOBLIM NOCef0BaTEbHbIM
MHTepderncoM, cooTBeTCTBYOWNM cTaHaapTy DigRF

— Jlornyeckue aHanusatopbl cepuinn 16800 n 16900: onpeneneHne napameTpoB
MHTEerpasbHbIX CXeM, KOTOPbIE UCMOMb3YIOT LMbPOBOM NOCNeA0BaTENbHbIN
UHTepdenc, cooTBeTCTBYOWMNA cTaHAapTy DigRF V3.

— Mogpynu tectepa DigRF N534xA: onpegeneHue napaMeTpoB UHTErPasibHbIX
CXeM, KOTopble UCNoNb3yT LNdpPOBOIM NocnenoBaTesibHbI MHTepdeNnc,
cooTBeTCTBYOWMN cTaHaapTy DigRF V4.
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N3mepuTenbHbI KOMNEKT AN TECTUMPOBAHMS 6eCnpoBOAHbIX CeTen

— M3MepuTenbHbIM KOMNEKT AN TecTupoBaHus 6ecnpoBofHbix ceTel cepumn EXT: TecTupoBaHue 6ecnpoBofHbIX YCTPOMCTB
6e3 UCMNoJsIb30BaHWNS CUMHAJIBHOTO peX1Ma B pafMoKaHaJsle Ha 3Tane NpoM3BOACTBaA.

Keysight LTE - Modulation Analysis
e e

SEMSE:INT| SOURCE OFF

ALIGN ALTO 09:51:57 PM Aug 06, 2012

o Trig: Free Run
Range: -2.00 dBm

Direction: Uplink
BW: 5§ MHz(25 RB)

m
Ref -15 dBm

Center 1 GHz
Res BW 1.27315 kHz

Span 6 MHz
TimeLen3 ms R

Ucnonbsynte MO Signal Studio c namepuTenbHbIM
KOMMIEKTOM AJ1 TeCTUPOBaHNA 6ecnpoBOAHbIX ceTen
E6607 EXT pns toro, 4yto6bl CUHXPOHMU3UPOBATb,
KOHTPONIMPOBATb M TECTUPOBATb QYHKLMOHMPOBAHME
6eCcnpoBOAHbIX YCTPONCTB.

MSG

MopyneHbie npmbopbl

— [eHepaTopbl CUrHANOB NPOU3BOSIbHOM
dopmbl N824xA/N603XA/MI33XA:
NCMONb3yNTE C reHepaTopoMm
curHanos cepuu PSG ons cospaHus
CUrHaNOB C NOJI0OCAaMU MOAYNSALNMU
no 1y

— [eHepaTop cUrHanoB NPOU3BOJIbLHON
dopmbl M8190A: dopMupoBaHue
LUMPOKOMOJIOCHbIX CUTHAMNOB C
nosiocon yactot ao 2 u.

— BeKTopHbIN reHepaTop CUrHANOB B
dopmaTte PXle M9381A: nosblwaeT
NPON3BOANTENBHOCTL, 06ecneyunBeas
HOBbIV YPOBEHb GbICTPOAENCTBUS
B MOAYJ/IbHbIX UCMbITATENbHbIX
cucTeMax c nosocaMm Moaynsumm
no 160 Mlu,.

a - Amplitude (dB|

Antenna PRI }

PRI Pattem {Sinusoidal v

PRI Statt.  [1ms
PRI Stop:  [9ms

Repeas [20 2] | DisyPRIPaten |

[V Enable the PRI Pattem

\Wobbulation Freq: [10Hz e

View PRI Configuration ‘

Time

Co3paHue, coxpaHeHue 1 BOCNPOU3BEAEHME TECTOBbIX NocnenoBaTenibHocTen curHanos PJI1C,
CKOHOUIypMPOBaHHbLIX B COOTBETCTBUM C 3a4aHHbIMU NapamMeTpamu, C pasinyHbIMU MOAENAMN
n3MeHeHusi nepuoAa nostoperHus umnynbcos (PRI) c noMmowbto reHepaTopa curHanos cepun PSG u
reHepaToOpOB CMTrHANIOB MPOV3BOJIbHON GOPMBI.
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KOH(bI/IpraLI,VIH CnrHasjioB B CooTBeTCTBUUN C 3aAaHHbIMU NMNapaMeTpaMn

MO Signal Studio MoxkeT ucnonb3oBaTbCs
OS5 LWMPOKOro Kpyra 3agaud npu
TeCTUPOBAHUM KOMMOHEHTOB U
npuémHukos. lNepep Hayanom

paboTbl HeobxoaMMO BbIGpaTh OAUH

13 OBYX UMEKOLLMXCS PEXMUMOB:

pPEeXUM BOCNPOU3BELEHWNS CUTHANIOB

WSV PEXUM peasibHOro BpeMeHMU.

Pe>xnM BocnponsBeneHUs CUrHanoB
noppepxueaeT 6a3oBbIN UK
PaCLINPEHHbIN YPOBHU GYHKLMOHANbHbIX
BO3MOXHOCTeN. PeXXxuM peanbHoro
BpeMeHu obecneymBaeT 6osnee WNpPoKue
BO3MOXHOCTM, TaKMe KaK ynpaBneHue

c 06paTHOM CBSA3b0 BO BPEMS
dopMupoBaHMS cUrHana.

Pexunm BoCnpomnseeneHuns
CUrHasnosB

Mcnonb3ynTe pexxnm Bocnpon3BefeHuns
CUIHaNOoB A9 CO3AaHUSA U HACTPOMKM
dannos curHanos, KotTopbie
HeobxoaMMbl AN TECTUPOBAHUSA
KOMMOHEHTOB U NPUEMHWKOB,

B COOTBETCTBUU C 3a4aHHbIMU
napameTpamu. [Ipy>XecTBeHHbIN
MHTepdenc nonb3oBaTens No3sonseT
CKOHUTrypupoBaTb NnapameTpsbl
CUFHANoB, paccuyMTaTh pesynbTupyoume
CUrHanbl U 3arpysnTb Gannel ons
BOCMPOM3BEAEHUS B UIMEPUTESIbHbIE
npubopsbl Keysight.

Keysight W-COMA - ACP
RF

Ba3oBble BO3MOXHOCTH
BOCMNPOM3BEeAeHNN
CMFHaNOoB NO3BONSIOT
co34aBaTb YaCTUYHO
KOLOMPOBAHHbIE,
CTAaTUCTUYECKM
npaBUbHbIE CUTHANbI
0N n3MepeHun
MeToAOM CTUMy/
OTKAMK. Hanpumep, Bbl
MO>XeTe NPoBOAUTL
napameTpuyeckoe
TecTupoBaHue
ycunutenen,
MOAYNATOPOB, GUALTPOB L=

Ref -8.00 dBm

05:00:20PM Aug06, 2012

Span 24.68 MHz|

#VBW 1 MHz #Sweep 29 ms

‘sTaTUS.

M OPYrUX COCTaBHbIX
4yacTen Ha ypOBHE KOMMOHEHTOB.
Bbl MOXKeTe Tak»Ke NpoBepaTb
XxapakTepucTuku BY-nogcuctem
nepenaTyYMKoB 1 NPUEMHUKOB.

PaclmpeHHble BO3SMOXHOCTY MO3BONIAOT
C03[aBaTb CUTHAJbI C NOJHbIM
KaHasnbHbIM KOAUPOBAHMEM NS OLLEHKM
KoadduumneHTa 6utosbix owmnbok (BER),
KoadduumneHTa ownbok dpeiimos (FER),
Ko3adppuumeHTa 6110K0BbIX ownbok (BLER)
1 KoapounumeHTa owmnbok naketos (PER)
NPUEMHMKOB, TaK 4To Bbl MoxkeTe
NpoBEPSATb KOAUPOBAHWE NOACUCTEM
MOZAYJIMPYIOLLEro CUrHana B
cneunanuaupoBaHHbix UC, npoueccopax
umMdpoBon 06paboTKM CUrHaNOB

O6beanHuTe 6asoBble Bo3MoxHocTu 10 Signal
Studio n reHepatopa curHanos EXG cepun X ¢
K03 PULMEHTOM YTEYKM MOLLHOCTU B COCEAHUI
kaHan (ACLR) pns curvanos W-CDMA, paBHbiM
-73 pBH, Ansi TECTUPOBAHMUS KOMMOHEHTOB
(HanpumMep, ycunutenen).

(LLOC) u MHOTOE Apyroe. Bol MoXeTe
TaKXXe NPoBepsATb XapaKTEPUCTUKN 1
PYHKLUMOHMPOBAHNE MPUEMHUKOB BO
BpeMsi MHTerpauuu BY-/mMopynupyrowmx
y3710B, NPOBOAMTL TECTUPOBaHME Ha
CMCTEMHOM YPOBHE 1 np.

BcTpoeHHas BO3MOXHOCTb KoppeKkumu npepbickaxkeHnin B 10 Signal Studio N7621B pns MHOroToHOBbIX
VCKAXXEHWUM 3HAUYUTESIbHO yNy4dLlaeT XapaKTepPUCTUKM NOAAB/IEHUS UHTEPMOAYISALMOHHbBIX UCKAXKEHUN,
HepaBHoMepHOCTM AYX, nogaBieHmns 3epKanbHbIX OTKJIMKOB U MPOHUKHOBEHWUSI CUTHaNa HeCyLLen UCNbITaTeNbHOro
CUMHanNa, 4YTo NO3BOJIUT U3MEPSTb XapaKTePUCTUKKM TY, a He UCNbITaTeIbHOW CUCTEMBI.

HeckoppeKTUpoBaHHbIN UCMbITATENbHbIA CUTHA C
NPOAYKTaMMN UCKAXKEHWUN, CTEHEPUPOBAHHbIN

MO Signal Studio N7621B.

10 deidiv - Ref -0.02 dBm

Center 10.00051 GHz

#Res BW 3.0 kHz VBW 3.0 kHz

Mkr1 10.000 038 GHz
-55.71d

Span 21.57 MHz
Sweep 2.89 s (1001 pts)

VBW 3.0 kHz

Span 21.57 MHz,
Sweep 2.89 s (1001 pts)|

CKOpPPEeKTUPOBaHHbI MHOTOTOHOBbIV CUrHAJI.
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PaCLLII/IpeHHOG TecCTupoBaHume I'IpI/IéMHVIKa B peXXnme peasibHOro BpemMeHun

NcTouyHnK nomex

Basosas ctaHums (eNB)

BY

TecTupoBaHMe xapaKTepUCTUK
nNpuéMHuKoB 6a3oBow cTaHuuu LTE

¢ nomoubio GopMUPOBaAHUS CUTHANOB
B PeXKVMe peanbHOro BpeMeHMu.

3aMKHyTas Lenb 06paTHON CBA3N T’MEPUAHON CUCTEMbl aBTOMATUYECKOr0 3anpoca NoBTOPHOM Nepefayn
(HARQ)/HacTpoikn cuHxpoHusaumn (TA)

B MO Signal Studio nMuTauma peanbHbIX
CUTHANOB B PEXUME PeasibHOro BpeEMeHM
Nno3BONSeT onpefenaTb napaMeTpbl
HEMOBTOPSALNXCA CUTHANOB, YTO
Heo6X0AMMO A1 TeCTUPOBAHUS
NPUEMHMKOB. padunyecknin nHTepdenc
Signal Studio o6ecneunBaet
HenocpenCcTBEHHOE NOJKIYEHME K
npubopy ANs nepefayn napameTpos

M UHTEepaKTUBHOe ynpasneHue (unu
ynpasJieHve c 06paTHoW CBs3bio)

BO BpeMsl reHepauumn curHana.

. Koo Sgl St o Gl Navgstion el Syt
Helo

Bo3MoxxHOCTM paboTbl B pexume
peanbHOro BPEMEHMU AOCTYMHbI B
npoaykTax Signal Studio, koTopble
npefHa3HayeHbl And ciefyoLmnx
CTaHOapTOB.

- LTE FDD/TDD

- W-CDMA/HSPA+

- GSM/EDGE

- cdma2000°

— [nobanbHble HaBUTraLMOHHbIE
cnyTHUKoBble cuctemsl (THCC)

— Undposoe Bnageo

@PopMupoBaHUE CUTHAIOB B PEXUME
peanbHOro BpeMeHU no3BonseT
c03AaBaTb 0YEHb NPOAOIKUTESIbHbIE
W CNOXHbl€ CLLeHAapUW CUTHaJIOoB.
MpYMeHUTEeNbHO K HABUTaLMOHHbIM
CMYTHMKOBbLIM CUCTEMAM, reHepaTopbl

M’HCC

File System Tools Help

T Keysignt Signal Studio for real-time 3GPP LTE FDD*

curHanos MXG unu EXG MoryT
MMUTUPOBATL 00 56 KAHANOB CNYTHUKOB
B 30HE NPSIMOM BUAMMOCTU U
MHOr0J1y4€BOro pacnpocTpaHeHus

B TeYeHue 6osiee yeM 24 yacos. B
NPUNOXKEHNSAX LUPPOBOro TeNeBUAEHUS
(DVB) 370 pelieHve nogaepxKusaer
BOCMpOM3BEAeHNe CUrHaNoB
ONUTENbHOCTLI0 [0 2 YaCOB AN
HenpepbIBHbIX MOCeA0BaTENIbHOCTEN
DaHHbIX PN23. C nosBneHneM HoBeNLWNX
cTaHpapToB undpoBor 6ecnpoBofHOM
CBSA3M 0YEHb BAXKHO MPOBOAUTL
TeCTUPOBAHUE B peXXMMe YNpaBieHus ¢
06paTHON CBSA3bI, 0COOEHHO BO BpeMS
NPOBEPKW NPONYCKHOM CNOCOBHOCTM
peanbHblX KaHanos. B npunoxenunsx LTE
M0 Signal Studio B cBsi3Ke c reHepaTopom
CUrHanoB cepun X NOALEPIKMBAIOT
NOSIHbIN HABOp MCMNbITAHUN MPUEMHUKOB
Ha COOTBETCTBUE CTaHOAPTaM C
TeCTUPOBAHUEM XapaKTePUCTUK
3aMKHYTOW Leny o6paTHON CBA3M 6a30BbIX
npuémonepepatwwmnx ctaHumun (BTS).

[ Update from insrument | FeSSEt] [Power Search |
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B 2. Transmission Settings

Oceupied Resource Block Size

Occupied Resource Block Offset

DMRS Power

Detia 55

nDMRS(1)

nDMRS(Z)

Demodulation Reference Signal Settings

LTE FDD
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0.00dB

0

Group Hopping
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Co3panue curnanos gnsa HUOKP nnn nponssonctea

M0 Signal Studio ynpowiaeT co3gaHue curHanos, HeobxoAMMbIX 415 onpeaesieHns napaMeTpoB, BepuduKkaumm n TeCTUpoBaHus

KOMMOHEHTOB M yCcTpoNCcTB Ha cTagmun HAOKP nnu Ha npoM3BOACTBEHHOW NUHUM.

YnpowanTte co3gaHue
curHanos Ha ctagum HAOKP

Co3paBanTe cobcTBEHHbIE paboune
CTaHUWUW, MpeaHa3HavyeHHble Ans
co3paHuns curHanos Ha ctagun HUOKP,
nogkntoyme MO Signal Studio k
M3MepuUTeNbHOMY NpUBOPY KOMMNaHUK
Keysight uepes nopt LAN unun GPIB
nepcoHanbHoro komneiotepa (MK).
Mpou3BecTy Takoe NoaKtoyYeHne GbICTPO 1
npocTo 611arofapst BCTPOEHHbIM CPeACcTBaM
KoHoUrypupoBaHus. UHTepdenc
nonb3oBaTtensd 0 Signal Studio
No3BONSIET HEMOCPEACTBEHHO YNPaBAsATh
NOAKJTOYEHHBIM NPUBOPOM.

Onsa obecnevyeHns pacllMpeHHbIX
BO3MOXHOCTElN aBToOMaTU3aunm u
ynpaBneHus uMerLmnincs nuTepoenc
npvKnagHoro nporpammuposaHus (API)
oTobpaxkaeT napaMeTpbl CO34aHuUs

M reHepauum CMrHanoB. 3To TaKxKe
no3BosiseT pa3paboTaTb CO6CTBEHHbIN
UHTepbenc oNs co3faHus CUTHaNoB.

YcKopanTe TecTMpoBaHue
Ha NPON3BOACTBEHHOM JINHUN

[ns aKOHOMWUWN BpEMEHM BO BpeMs
aBTOMaTU3NPOBAHHOIO TECTUPOBAHUS
curHanel, co3paHHblie B cpepe M0 Signal
Studio, MOXHO 3arpy3nTb B
M3MepUTENbHbLIN NPUBOP M COXPaHUTb
B NamMaTuW. Bbi3oB 1 Bocnpon3seeHne
CUFHANOB MOXXHO UHULMMPOBATL
NporpamMMHbIM CMOCO6OM C MOMOLLbIO
koMmaHp SCPIl unu c nepepgHen naHenu.

Ecnwu curHansl, paspaboTaHHble

B COOTBETCTBUM C Tpe6OBaAHUSAMM
3aKa34ymka, HeobxoAMMO UcnonbL30BaTb
B HECKOJIBKMUX UCMbITaTeNbHbIX CUCTEMAX,
paclwmpseMble TMLEH3MM Ha NPaBo
MCNOMb30BaHUSA CMNOCOOHbI yUUTbIBATh
TeKyLue noTpebHOCTH, NNaHbl 1
6roKeTHble TpeboBaHMS Nob30BaTeSNIEN.
Hanpumep, nnueH3npoBaHue

CUFHaNOoB UAeaNbHO NOAXOANUT AN
3bPEeKTUBHOro MCNOJIb30BaHNUSA
ncnblTatenbHbix curHanos M0 Signal
Studio B Nnpon3BOACTBEHHbIX YCIOBUSIX.
Kaxpasa n3 aTux nuueH3un sensetcs
GUKCUPOBAHHOW M NPUBA3bIBAETCA

K 0AHOMY npubopy, HO AOCTYMHbI
NIMLLEH3UN Ha MaKeTbl, cocTosIWwMe U3

5 nnu 50 curHanos, KOTOPbIE MOXKHO
MCnonb30BaTb AJ19 pa3finyHbIX GopMaToB
curHanos. [ns nonyyeHus 6onee
noapo6bHon nHpopmaumm ob onumnax
NIMLEH3UPOBAHUSA CM. cTpaHuuy 21.

KnioueBblie cBOMCTBa 1 XapaKTepUucTuku

dopmMupoBaHue — MNonb3oBaTenbckue, OCHOBAHHbIE HA Tpeb6oBaAHUAX
CUrHanoBs CTaHOApPTOB M NpefBapuUTeNibHbIe YCTAaHOBKM ANA
pPacnpoCTPaHEHHbIX UCMbITATE bHbIX CUFHAM0B
— leHepauusa I/Q-curHanos npon3BosibHOM GOpMbI 1
I/Q-curHanoB B pexxnuMe peasbHOro BpeMeHu

AnOonTUBHbIE — WckaxeHus I/Q-curHanos

MCKaXXeHUs — KanunbpoBaHHbIN ananuTuBHbIN 6enbin rayccos wym (AWGN)
— MMUTaums 3aMUpaHui B pexxuMe peasibHOro BpeMeHMU ¢

mcnonb3osaHuem N5106A PXB

Mpaduku - 1(t), Qt), I(t) + Q(t), P(t)
— CnekTp, CCDF, CDP
— CtpykTypa ppenma
— Orubatowiast ypoBHEN MOLLHOCTU

MpocTou rpadpuyecknin
avcnnen Ans BU3yanmsaunu
1 BepuduUKaLmm CUrHaNoB..

1/Q Measured Polar Vector

BekTtopHas (nonspHas) guarpamma
1/Q-cnrHanos c fo6aBneHHbIMU
NCKaxeHusamu I/Q-curHanos.

KanvnbpoBaHHbIN apANTUBHbBIN
Genblit rayccos wym (AWGN)
0N MOAeNIMpoBaHusA cpenbl
C BbICOKMM YPOBHEM LLUYMOB.
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MporpammHble npoaykThl Signal Studio n coeMmecTuMblie npubopsl

Bo3Moxx- . FeHepaTop
BeKTOpHbIN PeweHune ans
HocTy reHeparop TecTMpoBaHus curhanos
Mpoaykr Signal Studio pa6oThbl B N5172B N5182B E8267D CUrHanoB N5106A E6607A cpencrs TecTepbl Npou3BOSIb-
poayKT Sig pexume EXG MXG PSG PXB  EXT pea . DigRF  Hoil dbopMbi
M9381A 6ecnpoBoaHoOW
PESABHOTO PXle cBa3n E6630A LIRS
BpeMeHn' E8241A)
B LIPETY (5

CoToBas cBfA3b

N7600B W-CDMA/HSPA+ (®

[ ] L] ° [ ] L] ° °
N}
(®
cdma2000/ o/
N7601B . . ° ° ° ° °
1xEV-DO (Tonbko
cdma2000)
(®
N7602B  GSM/EDGE/Evo - . . . . . . .
(Tonbko
GSM/EDGE)
TD-SCDMA/
N7612B HSDPA . . ° ° ° ° °
LTE/ (® .
N7624B | 1E_dvanced FDD <l ° ° * * . * °
(tonbko LTE)
LTE/ (® .
N7625B | 1E_Advanced TDD <l ° ° * * . * °
(tonbko LTE)
BecnpoBogHbie ceTn
N7606B  Bluetooth® . ° ° ° ° ° °
Mpodunu curtanos
PJIC ¢ dpyHKuUMen
N7607B  pvHamuyeckoro . . °
BbIBOpa YacToThl
(DFS)
N7613A  Fixed WiMAX™ °
N7615B  Mobile WiMAX . . ° ° ° ° °
WLAN
N7817B 02 11a/b/g/n/ac ° ° ° ° ° ° °
PapgvoBewaHue 1 Teneselanme
N7611B  PapuoBewaHue . ° ° ° °
N76238 ndposoe (@ N o . . . .

TB-Bewaxue N}

0O6GHapy)eHue, NO3ULUOHNPOBaHUE, CJIEXKEHUE N HaBUrauus

CucTeMbl { ((?
rnobanbHown ‘
N7609B CMYTHAKOBO# TonbKo . . . . ° .
Hasurauum (GNSS) Ha EXG,
MXG-B u PXB
Co3paHue
N76208 MMYIIbCHBIX N R o o
nocneposa-
TesflbHOCTEN

BY/CBY-curHanbi o6wwero HasHa4yeHUs

E8267D- BsepeHue
SP1 nXuTTepa

MHoroToHanbHble
N7621p  VICKaxeHus R . . .
(wmpokas/

y3Kas nonoca)

Ha6op
N7622B  WHCTpyMeHTasbHbIX ° ° ° ° °
cpeacTB

1. HecoBMmecTuMa co Bcemu npubopamu.
2. LTE-Advanced He noopepxuBaetcs E6607A EXT.
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CoToBada cBA3b

M0 Signal Studio 3cny»knno penyTaunto HaaexHoro cpeacTea GOpMUPOBAHNS 3TANOHHbLIX TECTOBbIX CUrHAN0B B MHAYCTPUN COTOBOM
CBSI3U, Npefasiaras BCeobbeMnowmii Habop TEXHUYECKUX PeLLUEeHN A8 CYLLEeCTBYHOLWMX U Pa3BMBAIOLLUXCS CUCTEM COTOBOM CBA3M
nokoneHun 2G, 3G 1 4G 1 UHCTPYMEHTLI, KOTOPbLIE COKPALLAIOT BPEMS, 3aTPayMBaeMoe Ha CO34aHNe CUTHAMI0B U MOAENMPOBaHMeE.

Mo Mepe pa3suTus TexHonorum cotoson cessn M0 Signal Studio Takxke coBepLUeHCTBYeTCS, NO3BOISAS YCKOPUTb NPOBEPKY
NPaBUbHOCTU MPOEKTHbIX PeLleHnn n 06ecneynTb COBMECTUMOCTb NPOAYKTOB, M CNOCOGCTBYET peLueHnio BCE Bosiee CNOXKHbIX
3apay B npouecce pa3paboTKM NPOAYKTOB M NPOU3BOACTBEHHbIX UCTbITAHUNA.

[T Keysight Signal Studio for 3GPP LTE FDD - Untitled®. == |
File wiew Control System Tools Help
D& | liE o

Quick Setups ‘Cenﬁgurat\an User Defined (Modified)
E- Hardware

Instrument +~Add Channel |  Delete Channel | %1 DL-SCH Carfig
Licenses
# | Channel [State [Power | Data [ Physical Channel Numbers
W fi Seti
& &) Carrior Agaregation 1 1 DLSCH on 0000 PN® 312
ggregation 2 BCH On 0000  PNS 1
Component Carrier 1
B Downlink
Physical Channel  Transport Channel 1-- DL-SCH R Hint
Resource Block B 1. General Setfings «|[Name

Compenent Carrier 2
EF Downlink
. Transport Channel
-~ Physical Channel
- Resource Block
Component Carrier 3
- Downlink
== Transport Channel
- Physical Channel B 2. UE-Specific Reference Signals (DM-RS)
- Resource Block
Compeonent Carrier 4 000048
E- Downlink na Configuration Auto

Transport Channel DM-RS Antenna Port Port 7 =l
Physical Channel

Resource Block [ cell Spectic RS | [ Physical Channel

Displays the name of the selected transport

Channel Number 1
DLSCH channel

000048 BCH = Broadcast Channel

312 )
p DL-SCH = Downlink Shared Channel

PNg

Ready

LTE/LTE-Advanced FDD

- Co3paHue CMrHasioB, COOTBETCTBYHOLWNX TPeOOBAHUAM CTaHLAPTOB
LTE/LTE-Advanced FDD, c o4HOM MM HECKONIbKMMW HECYLL UMM

- bBa3oBbIN pexuM ona paspaboTky 1 BepudrKaLum KOMMNOHEHTOB U
nepepatynKos 6a30Bbix cTaHuuit (BTS) n aboHeHTckoro o6opynosanus (UE)

— PacwupeHHbIN pexxunmM ans TeCTUPOBaHUs MPUEMHUKOB 6a30BbIX cTaHuun (BTS) n
aboHeHTCcKoro o6opynosaHus (UE) c KogmpoBaHMeM KaHaloB Ha TPAHCMOPTHOM
YypOBHE

— 3apaHee onpefenéHHble KoOHpUrypaumnm: Tectosble Mogenun E-UTRA,
duKcupoBaHHble onopHble kaHanbl (FRC)

- TleHepaumsa curHanos go 8x8 MIMO (pexum nepegaum TM9), B couetaHuu ¢
arperaumen HecyLmMx KaHaioB pa3HbiX NOJIOC U MEPEeKPECTHbLIM NJTaHUPOBaHUEM
HecyLwmnx

— Curnansl Bocxoasiwero kaHana (UL), cooteetcTeytowme Tpe6oBaHnam
cTaHpapTtoB LTE/LTE-Advanced B pexkuMe peanbHOro BpeMeHu, AJis NPOBEPKMU
Ha COBMECTUMOCTb NPUEMHUKOB 6a30BbIX cTaHuui (eNB) c 3aMKHYTOW Lenblo
06paTHOM CBA3U r’MBPUAHON CMCTEMbI AaBTOMATUYECKOr0 3anpoca NoBTOPHOM
nepepauun (HARQ) n HacTpoiKkm cuHxpoHuzaumm (TA)

- Hucxogsawmun kanan (DL): P-SS, S-SS, otaesnibHble NMA0THbIE (ONMOpPHbIE) CUTHabI
AN A4einKm (CoTbl), 0TAENIbHbIE MUOTHbIE (0NopHbIE) CUrHasIbl 4N aBOHEHTCKOro
o6opynoeanusa (UE), MBSFN-RS, PRS, CSI-RS, PDSCH, PDCCH, PBCH, PCFICH,
PHICH, PMCH

- Bocxopsawwmii kaHan (UL): PUSCH, PUCCH, DMRS, SRS, PRACH

- leHepaumsa cMrHanos MysibTUCTaHgapTHoro paavo (Multi-Standard Radio, MSR)
c nogpepxkonctaHgaptoB LTE/LTE-Advanced FDD n TDD, W-CDMA/HSPA+,
TD-SCDMA, GSM/EDGE/Evo, cdma2000/1xEV-DO

— [leHepauwus curHana ormbatoLen 1 ynpaBieHne CUHXPOHU3aLMen oS TECTUPOBAHUS
OTCJIeXKMBaHWUS OrMbatoLLen yCUAnTensiMmM MOLWHOCTU M UCTOYHMKAMU NMUTAHNS

www.keysight.com/find/N7624B
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CoTtoBas cBA3b (npogonxeHue)

LTE/LTE-Advanced TDD

— Co3paHue curHanos,
COOTBETCTBYHOLWMX Tpe6oBaHMAM
ctaHpapToB LTE/LTE-Advanced TDD,
C OOHOW USIN HECKOJIBKUMMU
HecywmMmm

— BasoBbin pexuM gnsa paspaboTku
1 BepudUKaLUNU KOMMOHEHTOB
1 nepepaTymkoB 6a30BbiX
ctaHuuit (BTS) n aboHeHTCKOro
o6opynosaHua (UE)

— PacwupeHHbIn pexum gns
TECTUPOBAHMUSA NPUEMHUKOB 6a30BbIX
cTaHuwuit (BTS) n aboHeHTCKOro
o6opynosaHus (UE) c kogmupoBaHueM
KaHanoB Ha TPAHCMOPTHOM YPOBHE

— 3apaHee onpepenéHHble
KOHMIrypaumm: TeCTOBbIE MOLENM
E-UTRA, duKkcrmpoBaHHbIe ONoOpHbIe
kaHasbl (FRC)

— MNoppep»ka Bcex KOHGUrypaumn
cy6dpenmMoB BOCXOAALLUX U
HUCXOASLWMX KaHanos

— leHepauwus curHanos go 8x8 MIMO
(pexxum nepegaum TM9), B couetaHun
C arperaumen HeCyLUMX KaHanos
pa3HbIX MOSI0C U NePeKPECTHLIM
NJaHNPOBaAHUEM HECYLLUX

- Hucxopswmn kanan (DL): P-SS, S-SS,
oTOesbHble NUMOTHbIE (OMopHbIE)
CUrHasnbl N8 a4erku (coTbl),
oTAeSIbHbIE MUOTHbIE (ONopHbIE)
CUrHasnbl onsi aBOHEHTCKOro
o6opynosanua (UE), MBSFN-RS,
PRS, CSI-RS, PDSCH, PDCCH, PBCH,
PCFICH, PHICH, PMCH

- Bocxopgsawmin kaHan (UL): PUSCH,
PUCCH, DMRS, SRS, PRACH

- TleHepauus curHanos
MYNbTUCTAHAAPTHOrO Paano
(Multi-Standard Radio, MSR)

C MoAOepXKONCTaHOapToB
LTE/LTE-Advanced FDD n TDD,
W-CDMA/HSPA+, TD-SCDMA,
GSM/EDGE/Evo, cdma2000/1xEV-DO

— leHepauusa curHana ornbarwouen
W ynpaBneHne CUHXpOHU3aunen
AN TEeCTMPOBAHMA OTCNIEXUBAHUSA
orvnbatoLLen ycunutTensamMm MoLLHOCTH
M UCTOYHMKAMU MUTAHUS

www.keysight.com/find/N7625B

[Connrason: 7131 20 (100 ) Frame 0 Setngs

T Test Mode Wiard | W Frame Swich

Gl Secic S| lProsica Croreel | I T el

esdy

W-CDMA/HSPA+

— Co3pgaHue cMrHanos, COOTBETCTBYHOLWMNX TpeboBaHMAM cTaHaapTos W-CDMA,
HSPA n HSPA+, c 04HOM UMY HECKONbKUMM HECYLUUMU

— basoBbiN pexum gnsa pa3paboTku 1 BepudUKaLMm KOMNOHEHTOB U
nepenatynMkos 6a30Bbix cTaHuui (BTS) n aboHeHTcKoro o6opynosaxms (UE)

— PaclmnpeHHbI peXxunM ans TeCTUMPoOBaHMA NPUEMHMKOB 6a30BbIX cTaHuumii (BTS)

1 aboHeHTcKoro o6opynoeaHus (UE) c KoanpoBaHMeM KaHasioB Ha TPAHCMOPTHOM

ypOBHe

— [lpepycTaHoBKkyM curHanos: TectoBble Mogenn, FRC, RMC, H-Set, curHanel cy6TectoB

- TleHepaumsa curHanos Bocxogsuwero kaHana (UL) onsa TectuposaHus CPC u
rMbpuAHOM CUCTeMbl aBTOMATUYECKOro 3anpoca noBTopHou nepegauv (HARQ)
n nagmkatopos CQI/PCl cuctem MIMO/MHorocoToBbIX (BKO4As 2-COTOBbIE,
3-coToBble U 4-COTOBbIE)

- ®usnyeckuit KaHan co caydaitHbiM gocTtynom (PRACH) c kogmpoBaHueM KaHana
Ha TPaHCMOPTHOM ypoBHe Ans TecTupoBaHua BER/BLER

- [NonHas oueHKa XxapaKTepuUCTUK NpMéMHNKa aboHeHTcKoro o6opynosaHus (UE) ¢
ncnonb3osaHmem DC, MIMO, DC+MIMO, CPC, pexuma Komnpeccum u T. g,

— MNopnep)xKa GyHKLUMIM peasibHOro BpeMeHu ania TpebyemMon 3aMKHYTon 06paTHOM
cBsizv ACK/NACK rubpuaHoin cucteMbl aBTOMaTUYECKOro 3anpoca noBTOPHOWM
nepegaqn (HARQ) Bocxoasuiero kaHana (UL) npu UcnbITaHWUsSIX HAa COOTBETCTBUE
TpeboBaHuaAM cTaHgapToB TS25.141 Hapaay ¢ ynpaBneHMeM c 06paTHOM CBSA3bIO
ypoBHeM BY-MowHOCTH, pexxnmMoM komnpeccum n nepektoveHnemM E-TFCI gna
®YHKLMOHANBbHOI0 TECTMPOBaHUS

www.keysight.com/find/N7600B

Kl Keysight Signal Studio for, W-COMA/HSPA-+ - Untitled*
File Control System Tooks Help
-2 = 1E o

Quick Setups

[BEIE]

[Ertmasim: Tt srFoec

-\Predefned Cortig. | ++Add Charrel | X Delte Charnel |

T [Soe [Powe  [Aoe  [SpeaiCoie Dta 3
e CH1:5-CCPCH. on 19.00 150 3 PNg.

SCRPCRH v 00 150 1 Pis

b CH3:PSCH on 14.00 150 Nt Nt r
e CH4:55CH on 14.00 150 Nt

£ CisCPICH o w180 0 conooooo

b CHE:PICH on 19.00 150 % Paging Indicator

bt CH7:DPCH on 2000 300 15 PNg.

b CHE:DPCH on 2000 300 2 PNg.

b CHI.DPCH on 21.00 300 ] PNg.

sCnooRCH  on 200 0 % Pus

b CH11:DPCH on 24.00 300 82 PNg.

Licenses
B Waveform Setup
B Carrier 1

Channel Setup

Chanel 1 - §-CCPCH I~ Hint
B 36PP

State on
Power -19.00 dB
Rate 15ksps.
Spreading Code 3

Timing Offset 0

PiotBis 0
Scrambiing Code: 0

Scramble Type sTD
Scramble Ofset 0

o |coor |
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CoToBas cBA3b (NpomonxeHue)

GSM/EDGE/Evo
D d 1E 4
- Cos LaHve CUTHasoB., G Gk Ses [Confaston - G e Timesits Noml osied
Instrument A Precefned Confg_| Bi-Tineskt Cofi
COOTBETCTBYHOLMX Tpe 6oBaHUSAM e setup Tinesol | State | Power | Timesht Type Moduaion Mol | Data Offet
& wrn Thela? bn 2000 Nemcknen aeK a1
ctanpaptos GSM, EDGE v EDGE Evo, e L =
C OAHOU NI HECKOJIbKUMHN Brmew  [Thems 2 BH midedn sk ¥ B
HecyLMMN S Fn
- Ba3soBbIf pexxum ana paspaboTku
1 BepudMKaLUN KOMNOHEHTOB s 5K 3t
1 nepenaTymkos 6a30BbixX DaaCia ©
ctaHumi (BTS) n aboHeHTCKOro
ETmesIot  Tinest | o |
o6opynosaHus (UE)
- lMpocToTa 3aNnoMWHaHKA U BbI30BA
3apaHee yCTaHOB/IEHHbIX U
onpenenéHHbIX NoJib30BaTesieM
KOH}Urypaunm HecyLLen T
— CMelaHHble Hecylme U KaHallbHble it
nHtepeansl GSM, EDGE n EDGE Evo ot o o

— 15 TMNoOB NakeToB C MoAynsumuen
(Manmnynsaumen) GMSK, 8-PSK,

16QAM, 32QAM, HSR QPSK, HSR cdma2000/1xEV-DO
16QAM, HSR 32QAM
- HacTtpauBaeMble napameTpsi - Co3paHue curHanos, cOOTBETCTBYLOWMX TpeboBaHusAM cTaHpapTos 3GPP2
KaHasbHbIX MHTEpPBasoB cdma2000 u 1xEV-DO (Rev. 0 & A), c 04HOW MIM HECKOJIbKMMU HECY LMY
(TaliMC10TOB): yPOBEHb MOLLHOCTH, — BbasoBbin pexum ana paspaboTku 1 BepudUKaLMm KOMNOHEHTOB U
TWN NaKeTa, CMeLeHme 4aHHbIX 1 nepenatynMkoB 6a30Bbix cTaHuui (BTS) n aboHeHTcKoro o6opynosanms (UE)
bYHKLMS AN9 NoALepKaHUS YPOBHS — PaclwupeHHbIi pexxum Ans TeCTUPOBaHUS MPUEMHMUKOB 6a30BbiX cTaHumi (BTS)
MOLWHOCTU B HECKOJIbKUX KaHaslbHbIX 1 aboHeHTCKOro 060py.l:|,oBaHI/Iﬂ (UE) c TexHonoruen 1xEV-DO
MHTepBanax - KoHourypmuposaHue napaMeTpoB KaHasIoB NpsiMoi 1 o6paTHOM CBA3MU
— PaclwunpeHHbIn pexum ¢ - TecTupoBaHue npuéMHUKoB 6a30Bbix cTaHuuit (BTS), cooTBeTCTBYHOLWMX
KOAMPOBaHMEM KaHasOoB Ha TpeboBaHuaM cTaHpapToB IS-95A 1 cdma2000, B pe)x1uMe peanbHOro BpeMeHu
TPaHCMNOPTHOM YpOBHE ANS — @DyHKUWM peanbHOro BpeMeHU TaKXe NoAAEePXKMNBAIOT ypaBieHne MOLWHOCTbIO C
TeCTUPOBaHUA NPUEMHUKOB obpaTHOM CBSA3bIO M BHECEHMe ownbok Ans TectupoBaHust BER n FER
Bocxopswero (UL) n Hucxopswero
kaHanos (DL) www.keysight.com/find/N7601B
- MoppepixKa WMPOKOBELLATENIBHOIO
KaHana (BCH) i Keysight Signal Studio for 3GPP2 cdma - Untitled® AEE
— @yHKUUMN peanbHOro BpeMeHu CELICRES zf‘
Quick Setups Configuration : 9 Channel Forward
TaKk>Xe noaAaep>XnBatoT ynpasnieHne T arament A Predefined Config_| -+ -Add Channel X Delele Charrel |
anbTepHaTUBHbLIM YPOBHEM Eg’x;%m setwp g:;’::r‘swﬁ [ :na\.:u;: [ ngcm \:Eaé;m I:mmtm \g::no I g
& Corrier 1 i Thar HEH bR Ravoou
MOLLHOCTM, BBOJ AaHHbIX U BHECEHUE el = mee:
ownbok ans TectuposaHusa BER n G AR " ™= RO g
F E R Channel 2 - PAGING I Hint
B 36PP2
www.keysight.com/find/N7602B s
0P |ccor |
7 BitReverse  +

Ready _|Not Connected
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CoToBas cBA3b (NpomonxeHue)

TD-SCDMA/HSDPA A R
DEFE &1
— Co3paHue curHanos, oy - — —
COOTBETCTBYIOWNX TPeBOBaHUAM a os” i
ctaHpapToe 3GPP TD-SCDMA : 1
LCR ¢ noaaepsKKoi TEXHOMOruu s ‘ e 5
HSDPA, c 04HO! UAN HECKONbKUMM T [omime i
HeCyL MMM e e o ]
— KoHdurypuposaHume napameTpoB ‘“’:‘“m :“?..;:‘
BOCXOASLLMX U HUCXOAALLNX e G
KaHaJl0B Ha TPAHCMOPTHOM W Srmmon
dU3NYECKOM YPOBHAX

— Ba3zoBbil pexxum ons paspaboTku
1 BepMOUKAUNU KOMMOHEHTOB
1 nepeaaTymMkoB 6a30BbiX
ctaHuun (BTS) n aboHeHTCKOro
o6opynosanusa (UE)

— PacwupeHHbIn pexum gns Pe—
TECTUPOBAHUSA NPUEMHUKOB 6A30BbIX
cTaHuuit (BTS) n aboHeHTCKoro
o6opynosanua (UE) c kogupoBaHuem
KaHasIoB Ha TPAHCMOPTHOM YPOBHE

www.keysight.com/find/N7612B

ﬂporpaMMHoe obecneyeHune P Keysight N7G49E Test Case Manager (=R
Test C M File(F) Control{@) Taols Help(H)
es ase Manager 2 B 1 e
4 Hardware Connections and Setings
— lMNpocToe n 6bicTpoe NpoBefeHUE Sigmal Ganerator DConnected)
N Signal Generator (1:Connected) 7.8 Recelver Intermodulation (Narrowband)
MCNbITAHWUWN Ha COOTBETCTBUE 4 Test Cases 4 -
4 [LTE] 526,141 Clause 7 Receiver Characteristics (Ot Sl I~
TpeGOBaHMﬂM CTaHOapTos., 4 FOD State
I3 E i i : =
obecneunBaloliee nosyyeHue 7 Rerence SonstonyLeve Sond Gerrao gl Geneator GConmered) ]
2 Dy Range Frequency 1950 000 000 000 GHz
L0OCTOBEPHbIX pe3ynbTaToB 7.4 In-Channel Selectivity (ICS) Amplitude ‘—QASOdEm \
7.5 Adjacent Channel Selectivity (ACS)
— TeHepauus NONE3HbLIX CUrHAMOB | T e o e (AC3 Channel Bandwicth (15 Mz -]
7.6 Blocking (E-UTRA) FRC (a3 -]
CUrHasoB nNoMex Cc UCNoJsib30BaHNEM 7.6 Blacking (CW) RE Offset [0 ']
7.8 Receiver Intermodulation
OAHOr0 NN HECKOJIbKUX 7.8 Receiver Intermodulation (Narrowband) | * 2 E-UTRA interferer
4 10D State 1
reHepaTtopos ‘Common Settings Signal Generator [Signal Generator (0:Connected) By
7.2 Reference Level
- Peructpauus komang SCPI, Extinitiivi Intrfrer Positon [ Upper =
7.4 In-Channel Selectivity (ICS) A Frequency 1026 Mz
yCKOpstoLwas aBToMaTnusaunto 7.5 Adjacent Channel Selectivity (ACS) Ampltad ‘
7.5 Narrow Band Blocking mplitude 2 0B
TeCcTMpoBaHusa 7.6 Blocking (E-UTRA) Channel Bandwidth |5 MHz -|
~ TMopaAepxKa TecTUPOBaHUS 75 Rt emodslaion Modationscheme.  [QPSK g
.. 7.2 Receiver Intermodulation (Narrowband) RE Size B ]
XapaKTepUCTUK NPUEMHUKOB — 0 |
6a30BbIX CTaHUMWM ceTen CTaHOapTa 4 3. CW interferer i
LTE State
AOns MeToaoB gocTtyna c Signal Generator [Signal Generator (D:Connected) -]
yactoTHbIM (FDD) 1 BpemeHHbIM (TDD) & Frequency (788 Mz .
pasneneHneMm KaHanos
H H O Wanted
www.keysight.com/find/TCM B e ererer
B oW Interferer
Channel BW
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BecnpoBogHbie ceTn

PopmaTbl 6ecnpoBOAHbIX NOKaNbHbIX ceTen, Takne kak WLAN n Bluetooth, npogon»katoT pazemBaTbes, 4ToObl YOOBNETBOPUTL
pacTywyto notpebHocTb B 6osiee 6bicTpon nepenave AaHHbIX. PaboTaeTe nv Bbl Haf co3naHmeM 6ecnpoBOAHbIX CETEN C ManbIM
unu 6onblIMM paguycom gencTeusi, komnaHus Keysight npepnaraet TexHuyeckue peleHns No CO3AaHMI0 CUTHAI0OB Ha CaMbIX
paHHMX 3Tanax pa3paboTKM HOBbLIX CTAHAAPTOB U TEXHOMOrMIA. B To BpeMs Kak Bbl npeanpuHuMaeTe ycunms no LOCTUXKEHUIO BCE
H6onee BbICOKMX CKOPOCTeN nepepaym gaHHbix, komnauus Keysight 6ynet npogomxkatb coBepweHcTBoBaTh 10 Signal Studio,
4YTO6bI Bbl MOFIM YCKOPUTbL NPOBEPKY NPaBUIbHOCTU MPOEKTHbIX pPeLleHni, obecneuynTb GyHKLNOHAIbHY COBECTUMOCTb U
NoBbICUTb 3P DEKTUBHOCTL Pa3paboTKM NPOAYKTOB U MPOU3BOACTBEHHbIX UCMbITAHUN.

'ﬁ Keysight Signal Studio for WLAN N76178 - Untitled
802.11a/b/g/n/ac (WLAN) Boratat sy ot
DEH B 1@
- Co3paHue curHanos 6ecnpoBOAHbIX T T —
nokaneHbix ceten (WLAN), ALY i Bz e T -
Licenses
COOTBETCTBYHOLLNX TpEﬁOBaHMﬂM © Wavehr Setup
. o [Signal Configuration]
ctaHpapTos 802.11 a/b/g/j/p, c ogHoM Mianber o Tarem s 2
Humber of Space Time Streams 2
N HECKOJIbKUMU HeCyLWnMu Mwnwuspnfnshnt?oam"ms ]
Shwc_mlmwd OFF )
- TecTupoBaHue cUCTEM CTaHAAPTOB T ConPl__
802.1 1 n M 802.1 1ac' VICI'IOJ'I b3y}OLL|.I/IX ‘;‘::;}:pmngl«aum g;ﬂ?msml|%543_U.I‘DHUE?8|IBBSJB:D?\]?I\IE?EH%EHE,-D?WI[E?EV
~ Scrambler Intizkzation 8B
TexHonoruto MIMO, c umuTaumen Convolionsl Coder o
Iriereaver ON
KaHanoB.: 2x2, 2x3, 2x4, 3x3, 3x4 v 4x4 =
Aggregation MPDL OFF
— BaBOBblm pe)KMM D,ﬂﬂ paBpaﬁOTKM O Payload PNS. 1024 Bytes Data; MAC Header ON; MAC FCS ON
1 BepudUKaLMN KOMIOHEHTOB | R e -
MAL Header Genetal Formst
nepenaTinkos Incanen Sogmoce o o
— PacwwupeHHbIN pexum ans b . e Famer iy T L ore it
TECTMPOBaHUA NPUEMHUKOB C T = = =
NOJIHBIM KOAMPOBAHMEM KaHaNoB CODF Gausion S <
www.keysight.com/find/N7617B
0000000
succeeded Not Connected

npod)mnm PJ—IC C d)yHKUaVIeM 7:'?‘ Keysight Signal Studio for Dynamic Frequency Selection Radar Profiles ‘ = & %
File Contrgr~lo,Susta™, Jasle WHaln
AVHaMu4yeckoro Bbibopa e fon
yacToTbl (DFS) & e i
' Instrument B 1. Basi
& DFs N;m:zcoﬂna\s 30
— Co3paHue curHanos PJIC B Pdor Type Type 1
COOTBETCTBUM C NpodunsamMu, i e Configuranion tou
2 PRI 1428.0
onpeaenéHHbiMu cTaHaapTamu FCC, Numbor of Puises per Burst .
ETSI n TELEC, ona tecTupoBaHus [ Radar Profte Display - FC Type 1 =)
dYHKLMN AMHaMMyecKkoro Bbibopa | E save &5 Load
Settings
yacTtoTbl (DFS) ( Y
— YHUKanNbHOE peryampyemMoe 4Yncno [
Pulse Number | Waveform o)
NonbITOK U CUTHANOB, reHepUpPyeMbIX T | |eme S s
'D‘n;l Ka)"(noﬁ noanTKM Download |0 W(l:) 1428.0 IZUISES 2(:750)40
— B03MOXHOCTb BOCCTAHOBJIEHUS Dotnioad |1 10 4280 |18 257040 N
o Download |2 1.0 1428.0 18 25704.0
cnyanHbIX Ha60pOB napaMeTpOB Download |3 1.0 1428.0 18 25704.0
Pﬂc Download |4 10 1428.0 18 25704.0
Download |5 1.0 1428.0 18 25704.0
Download |6 1.0 1428.0 18 25704.0
www.keysight.com/find/N7607B Dornload 17 10 14280 |18 257040
Download |8 1.0 1428.0 18 25704.0
Download |9 1.0 1428.0 18 25704.0
Download |10 1.0 1428.0 18 25704.0
Download |11 1.0 1428.0 18 25704.0
L4 Download |12 1.0 1428.0 18 25704.0
Ready |Not connected %
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BecnpoBogHble ceTu (npogonxkeHue)

Bluetooth

Co3paHue curHanoB Ha 6ase
ctaHpaptoB Bluetooth v2.1+EDR

N TEXHOJIOTUW C MasibiM NoTpebneHnem
aHepruu (Bluetooth 4.0)
KoHdurypuposaHue
MOLYMPOBAHHbIX MOTOKOB ALaHHbIX
Bluetooth n EDR pnsa TectupoBaHus
KOMMOHEHTOB M NepefaTYnMKoB
KoHourypmupoBaHue NonHoOCTbIO
KOOMpPOBaHHbIX NakeTos Bluetooth n
EDR ons TecTMpoBaHus NpUEMHUKOB
Pe>xuM ncnbitaHum ¢ “rpsizHbiM”
rnepefaTyMKoOM AN TECTUPOBAHUS
YYBCTBUTENBHOCTU NPUEMHUKA C
MCMNoSMIb30BaHWEM TUMOB NaKeToB
DHx, 2-DHx, 2-EVx, 3-DHx n 3-EVx
MpocTas onTMMM3auns TECTMPOBAHUS
BER c ucnonb3oBaHueMm pyHKLNMN
nocTpoeHus 3aesmcumocT BER ot
3aepXKn cCTPoBMpPOBaHMSA NONE3HON
Harpysku

www.keysight.com/find/N7606B

1 Keysight Signal Studio for Bluetooth - RF Output

Fie Control System Tools Format Help

Ded @1 E

[A]=1ES

Quick Setups

|Wavelorm Setup
= Hardware

[~ Hint

Signal Generator =
Licenses Wavetorm Name
= Waveform Setup Comment
= Bluetooth 2.1+EDR
Packst 1/0 Map
Owersampling Ratio
=]

CCDF  “Waveform
Spectium

-100 dB

1

Untitled

Normal
10

Ready Mot Connected
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BecnpoBogHble ceTu (npoaonxexue)

Mobile WiIMAX

- Co3paHue curHanos,
COOTBETCTBYIOLWUX TPeb6oBaHMAM
ctanpaptos 802.16 Mobile WIMAX n
WiBro, c 04HOM MM HECKONBbKUMU
Hecywmmm

— KoHdurypuposaHue napameTpoB
BOCXOASLUMX U HUCXOAALUMX KaHaNoB

— TectupoBaHue dyHkumm STC n MIMO,
a TaK»Xe CBOMCTB, NPeANUCaHHbIX
ctaHpaptom IEEE 802.16-2009

(npe>kHee Ha3BaHue IEEE 802.16Rev2),

Takux Kak ¢penmbl CDD 1 FDD/H-FDD

— bBa3oBbIN pexuM Ans paspaboTku u
BepudMKaLmMm KOMMNOHEHTOB U
nepenaTynKkos

— PacwupeHHbIN pexxum ans
TeCTUPOBAHUS NPUEMHUKOB C
MCNOMb30BaHMEM NMOSHOCTbIO
KOAMPOBAHHbIX CUFHAMOB C TMBKOMN
KOHUrypaLumen 30H 1M NakeToB

— BBepeHue apdekToB 3aMupaHus
npv TECTUPOBAHUN NPUEMHUKOB

"B Keysight Signal Studio for BOZ.16 WiMAX -
Fie Control System Took Help
D @113 &

Quick Setups

Camier 1\Upink\Zoreit], PUSC ™ Hint
Hardware __
Signal Generator E— 5
Features
waveform Setup subclhw £ isies On
= Carrier 1 ; ™
= Downlink Humber of Symbals lz
= Zonegl, PUSC
MAC Messagi
Burst#l a A“""_“““"m - On
: u,p[;':n.u puse D Fast Feedback Regon Seling State: On, Offset (3.15), Widkh: (3.10)
Fast Fandhag () Inkial Rangng Region Selting State: On, Offset: (0,0, Widh (3]
Initial Rangin B Periods: Riangng Regon Seting State: On, Offset (0,6). ‘width: (38
Periadic Ran( =
Burst#l +o x| 8l +| + T Hen
hraee Busth | Modustiont Codng | epsition | SymOffe | SubchOfis| Asgn St
Sy 1 aPskico)e None 3 0 %
2 160AM(CC) M4 Hone 1 8 »
» 3 sOAMICDIZE None [ i 3
P OL Gap(1T6)
2o :
e ne
Tt :
-
:
:
0000 e
< 5 Sm 1 =

Ready [Connected

www.keysight.com/find/N7615B

Fixed WIMAX

— Co3paHue curHanos,
COOTBETCTBYOLMNX TPe6oBaHMAM
cTaHpapTa 802.16-2004 Fixed
WIMAX, c ogHOM Hecywen

— KoHdurypuposaHue napameTpoB
BOCXOASLUMX U HUCXOAALLMX KaHaNoB
ONA TeCTUPOBAHMSA KOMMOHEHTOB,
nepefaTyMKOB U MPUEMHUKOB

— YCTaHOBKA WMPWHBI MONOCHI,
OTHOLUEHUS LUKITMYECKUX
npeoukcos (G), koappuuneHTa
pacTpupoBaHus (n), AnuHbl ppenma,
npeambysbl, ynpaBnsawLWwero
3aronoeka ¢penma (FCH) n naketos
LaHHbIX

— Bbl6op HeobpaboTaHHbIX N
NMOJIHOCTb KOAMPOBAHHBIX AAHHbIX
(c paHaOMU3aLMeEil, CBEPTOYHBIM
koampoBaHueM Pupa-ConoMoHa n
yepenoBaHueM) 1 cosgaHue 610KoB
naHHbix MAC PDU, BkntouatoLwmx
3aroJIoBKU U LUKINYECKUN
n36bITo4HbIN Kog (CRC)

www.keysight.com/find/N7613A

——
W Keysight Signal Studio for BO2.16-2004 [WiMAX) - WiMAX.xml =3
File Wiew Signal Help
D= B BiccoFs | EEFame | o Check Paiameters  [fGenerate 1 Download
Project
4 Quick Setup | |Praject Praperty Projected Waveform
. ﬁ ‘F':':D‘_:‘;"t'ems Ll =l ‘wawefarm Mame Data Paints
= - IMAE—Duwnlmk Starting Frame Mumber 0 i WAAR WD 128000
B o 1 :
MAr FOL Oversample Ratio 2 Signal Generator Settings
= ML DL Bursti2 Ranrtuith fbAH 71 L0 Frequency 1.000 000 000 000 GHz i‘
£ mac poy | | Built Frames Amplitude -10.00 dBrm 2
3 = 5 | Setrumberof i S
PAZoomUp PZoomDown  + +

gap(TTG]

B8 Gaussian B Rieference

0 |E4438C

1.000 000 000 000 GHz

B 4cquire Ref. B8 Waveform CCDF - =

-10.00 dBm

ﬂSpectlum

16.00 MHz




16 | Keysight | MO Signal Studio ans cosgaHus curianos - Bpolwiopa

PapnuvoBellaHne 1 BUgeoTpaHcnaumns

MoTpebHOCTb B MOBbIWEHMM KayecTBa MOOUIIbHbIX Pa3BieKaTeNbHbIX CYX6 NPUBOAUT K HEO6XOAMMOCTU UCNONb30BaHUs Gonee
LUIMPOKUX NOJIOC YacTOT M CXeM MOAyNsiLMmn 6osiee BbICOKOMO NMOPSIAKA B CUCTEMAX CBA3M U PyYHbIX ycTporcTBax. [pu paboTe Hag
CMNYTHUKOBbLIMU, HA3EMHBIMWU U MOBUABHBIMU CUCTEMAaMKM pagunoBeLlaHns u sugeotpancnsauum MO Signal Studio o6ecneunTt Bac
cpencTBaMu, KOTopbie MOMOTYT PewwnTb Npo6eMbl pa3paboTKU MOBUIIbHBIX YCTPOMUCTB M MPUCTABOK, @ TAKXKe NPOM3BOACTBEHHbIX

MCMbITaHUN.

Undposoe Bnaeo

— CospaHve undpoBbIX BUAEOCUTHANIOB
C OHOMN UJIN HECKOJIbKUMU HECYLLUMU
ONS TECTUPOBAHUS KOMMOHEHTOB
WU NPUEMHUKOB, COOTBETCTBYOLLMX
Tpe6oBaHWSAM CTAaHL,APTOB:

- DVB-T/H/T2/C/S/S2
- ISDB-T/T,/TS,/Tmm
- DTMBI(CTTB)

- CMMB

- J.83 Annex A/B/C

- DOCSIS DS

— ATSC nnun ATSC-M/H

— leHepauus B peasibHOM BPEMEHMU
CUrHaNoB, COOTBETCTBYHOLLMX
TpeboBaHMSAM CTaHOApPTOB
DVB-T/H/T2/C/S/S2 v ISDB-T

— Bo3MoxHocTb BbiGOpa 13
HECKONbKUX TUNOB NOJIe3HON
Harpy3ku: dann MPEG2-TS, curHan
uBeToBbIx nonoc ColorBar ans
Cy6BEKTUBHOM OLLEHKMW MV KOL0BbIE
nocnenoBaTesIbHOCTY AaHHbIX ANA
TectupoBaHusa BER

— B03MOXHOCTb UCMNONb30BaHMS
¢ N5106A PXB ons nposepeHus
MCMNbITaHUN B paboymnx ycnosusx,
BKJIHOYAKLWNX UMUTALMNIO 3aMUPaHUI
B peasibHOM BpeMeHu, nobaBneHue
afauTUBHOrO 6enoro rayccoea
wyma (AWGN), nsamepeHune ypoBHs
noMex U MHoroe apyroe

www.keysight.com/find/N7623B

K8 Keysight Signal Studio for Digital Video - RF Output*

Fio Control System Tools [URSY Helo
DSl &1 v DVBTH
VT2

Quick Setups DVB-C, 283 Annex AJC
= Hardware 15087

Signal Generstor | 1508-Tom
censes DB (ETTE) TSt [ Fomat TFroquencyOifsst [ Fower [
= Waveform Setup s o overm SO0 M 10008
o : o OVETH 000Hz 0008
ATSC-MH On DVBTH B00MHz 1000 B

oes
V852 T~ Hint
283 Arnex, 0OCSIS 05 |
e ootz

'

o
Inial Phase 0005eg
Power 0008

5 2. DVB-T Settings
Nurmber 01 Super Frames 1
RS Encoder on
Transmission NonHierarchical

Hode x®
Banduidh S
Moduatin Type oPsK.
Guard Interval i
CellID Enabled Fabe
Code Aate 1”2

5 3.DVB-H Setiings
5 4.DotaSource Setings

) Pajioad TestPattem
Data Source Type. TestPattem
PatemBis Al
SYNC Insetion True =

CCOF Wavefom

Mspe. -

Ready When continuous payload needed, please set the 'Number of Super Frames' parameter to proper value. See the hint for the paramet

PapuoBelaHue

— Co3spaHue cMrHanoB Ans TeCTUPOBAHMNS KOMMNOHEHTOB MV NPUEMHUKOB B
COOTBETCTBUM C TPeBOBAHUAM CllefyOLWNX CTaHAAPTOB:
- FM Stereo/RDS/RBDS
- DAB/DAB+, T-DMB 1 DMB-Audio
— Bo03MOXHOCTb BbIGOPa U3 HECKOMIbKMUX TUNOB MOJIE3HOM Harpysku: ayanodamn
dopmata WAV, MP2 nnu AAC+, dainn noToka niam KogoBOW NocnenoBaTebHOCTH
naHHbix ETI (Ensemble Transport Interface) unu STI (Service Transport Interface)
— [lpepocTtaBneHue dannos 06pasLoB 3ByKa B undposon ¢opMme n pemodanna
notoka ETI (Ensemble Transport Interface) ons cy6beKTUBHOro TeCTMPOBaHMUSA
— Bo3MoxHocTb ucnonb3soaHusa ¢ N5106A PXB ans npoBefeHUs UCbITaHWUNA,
UMUTUPYIOLLUX peasibHble YCN0BUS

www.keysight.com/find/N7611B

K8 Keysight Signal Studio for Broadcast Radio - RF Output*

Fie Control System Tools (R Help
DSE &1 FsesoRos ‘
o
G s e
Hardware
Signal Generator x|
Lcenses N TSoniests | T
£ Waveform Setup Sericed sevel iz 1
& Carrier 0 Seveel  sevis2 i3 1
& Ensemble Sece2  sawied i9iet i
& Services 0
Service Companent o e
& Services 1 =

Service Component 0

B Services 2

T - Servics Component 0
Service Components

Ensenble |d 49152

/B 2. Clock-time and dale.

|E 3. FastInformation Configuraion

ETI Demo (6.703) =iz
P Zoomin PZoomout CIF Structure.

Ready
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O6Hapy»XeHne, NO3MLMOHUPOBAHNE, CNIEXKEHME U HAaBUTaLMS

Mpwv BepuduKaLum NPUEMHUKOB NHCTPYMEHTalbHblE CPeACTBA CO3AaHUS CUTHANOB 06ecneymBatloT BbICOKOPEANNCTUYHOE
MofAeniMpoBaHue paboymx cpef cUCTEM 06HAPYIKEHUS, MO3MLMOHUPOBAHUS, CNEXEHUS U HaBUraunn. To, 4To paHbLue TpeboBaso
MCNOoNb30BaHUS CNeLMann3mpoBaHHbIX MPOMBILLIEHHbBIX CTOEK C UCMbITaTeslbHbIM 060pyA0BaHNEM, TENEPb MOXKET OblTb LOCTUTHYTO
C NMOMOLLbI0 UCMONb30BaHMS Boslee 3IKOHOMUYHBIX M3MepuTenbHbIX Npubopos K M0 Signal Studio.

[MobanbHble HaBUTALMOHHbIE e — S
D d
cnyTHuKoBble cucTemsl (THCC)  |emmme— e e M ==
& Gnss Relaive 1]
— Co3paHue B pexxuMe peasibHOro E—n;:, S e i e s - - e
enano e b1 [ 4 [t] 000 -100.00 2045360350 000 966851 0 Taps
BpPEeMeHU CUrHanoB obuiero e 2 T @ v 5 w Rl E o o
ooy rion = - :
nonb3oBaHus ans FHCC: GPS (CLUA), : a @2 ETET e EE e
. r [4 E E aps
FIOHACC (Poccus), Galileo (EC) unu OSSN
H i 7 r G17 2 u 0.00 -100.00 2331816376 000 3632579 0 Taps
Beldou (BDS' TaK)Ke M3BeCTH0M no'u' 8 r G2 12 u 0.00 -100.00 24951310.35 0.00 2731714 0 Taps
Ha3saHuem Compass) (KHP) T BT e o RN o W o
- MMVITaU,VIH no 15 CUrHasnoB 1 = =) 3 £l 000 -100.00 2559277579 000 2746034 0Teps
12 r E4 2 El 0.00 -100.00 23492539.98 000 763329 0 Taps
CNYTHUKOB B 30HE npﬂMOﬁ 13 = E5 4 El 0.0 -100.00 24890656.46 00 719,694 0 Taps &
o " r 23 4 El [ 0000 | 2559667637 000 220525 0Taps
BNWOUMOCTU ONA KaXXO0uU 15 [= =] 2 £l 000 0000 | 2333451029 00 478049 0Teps.
hil a non FHCC
16 r E25 2 El 0.00 -100.00 2465780623 000 -1596.113 0 Taps
- Wmutauma po 40 kaHanos & r = v @ w Rl wss | ot
18 r R5 2 1 0.00 -100.00 23528008.83 000 -4006.813 0 Taps
A8 CUrHanoB CNyTHUKOB B r " v . o0 | om0 | isermze 3 Sezas52 o 7een
' 20 r R7 12 5 0.00 -100.00 20386050.47 0.00 2361.586 0 Taps
npﬂMOM BMAMMOCTM VI cmrHanOB 21 r R20 2 12} 0.00 -100.00 2262421819 0.00 -3808.490 ﬂTa:s
2 r 12 4 0.00 -100.00 1930006498 000 -1065.010 0 Taps
MHOr0Jly4eBOro pacnpocTpaHeHUs 2 r v : w Db e e
onsa J'|P060l;1 KOM6MH3UMVI CUrHanoB 2 [= [4 B1 000 0000 | 3772593607 000 145001 0 Tops.
F r 2 B1 0.00 -100.00 3822850633 000 32420 0 Taps
GPS nnu INMOHACC L1 c kogom C/A = r v m | ow | wm | wmes | ow w5 | ot
. 27 [ [ B1 0.00 -100.00 38886360.97 000 142952 0 Taps
nnu curHanos Beidou B1, a Takxxe = o 4 e oo | awm | wmeme | o B o7 z
(Group
16 0OMONHUTENIbHBIX KaHaNoB e «
LS CUTHANOB CNYTHUKOB

NpsMoON BUAUMOCTU U CUTHANOB
MHOTr0J1y4eBOro pacnpocTpaHeH s B
Aunana3soHe yactot E1 THCC Galileo

- Mopaep)kKa cTaTMYECKUX CLieHapueBs
ONS CTaUMOHAPHbIX NPUEMHUKOB
VNN OUHAMUYECKUX CLLeHapueB Ans
LOBVXKYLLMXCS NPUEMHUKOB

- WMuTtaums B TeyeHmne po 24 yacos
C UCNO/Ib30BaHNEM COXPaHEHHbIX
dannos cueHapues, nnbo
6onee onuTeNbHbIE UMUTALMUN
C UCNOJIb30BaAHUEM pPEXMMA
HenpepbIBHOW reHepaLumn CLLeHap1eB

— BO3MOXHOCTb ynpaBrieHus
BUOMMOCTbIO CMYTHUKA, MOLLHOCTbIO
CUrHana, MHOrony4YyeBbIM
pacnpocTpaHeHUeM 1 owmnbKaMu
NnceBAOAANbHOCTY B peXxuMe
peanbHOro BpeMeHu

- Co3paHue 1 peflakTMpoBaHue
CLeHapueB B COOTBETCTBUM C
Tpe6oBaHMAMM 3aKa3unKa

- MogenvpoBaHue guarpammsl
HanpaBAEHHOCTU aHTEHHbI
NpUEMHMKA

- YTunuTta reHepaTopa TpaekTopuu
ONA ABUXKYLLUNXCA MPUEMHUKOB

- Ba30BbIN pexuM npegocTaBnseT
dannbl CUrHanoB, KoTopble
UMUTUPYIOT OOUH CNYTHUK ANS
GPS, INMOHACC, Galileo, Beidou
(Compass), SBAS unu QZSS ons
NPON3BOACTBEHHbIX UCTbITAHUN

www.keysight.com/find/N7609B
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O6Hapy»XeHune, NO3MLMOHUPOBAHNE, CNIEXKEHME U HAaBUTaLMs (npogonxeHue)

Co3paHue MMNYJNbCHbIX
nocrnenoBaTesIbHOCTEN

Co3paHune CNOXHbIX TECTOBbIX
MMMNYNbCHbIX MOC/Ief0BaTENIbHOCTEN
C MOMOLLbIO OAHOr0 FreHepaTopa u
NOBbILIEHNE KaYeCcTBa CUTHAJIOB C
MCNONb30BaHMEM NpPeAbICKaXKeHUMn
MOLYNMPYIOLLErO CUrHANa
Co3pnaHune GUBNOTEKN UMMYNBCOB,
KOOO0BbIX MOCNef0BaTENbHOCTEN,
PJ1C pa3nunyHbix TUNOB,
BapbUpyeMbIX NEPUOLOB 06yUeHUs
uenu PJIC n pexxuMoB CKaHMpoOBaHui
aHTEHH
MMnopT/3KcnopT cueHapues 13
dannos .csv n ASCII
— MpuMeHeHWe BHYTPUUMMYbCHON
MOAYNSALUUK: IMHENHOW U
HenmHenHon UM (FM chirp),
cTyneH4yaton UM, ctyneHuyaton AM,
OBOVYHON $a30BOM MaHUNyNALNM
(BPSK), kBagpaTypHoi da3osoin
maHunynsumm (QPSK), kogos
Bapkepa
— Co3paHue, coxpaHeHue 1 BbI30B
MMMYNbCHbIX NOC/Ie[0BATENIbHOCTEN,
COOTBETCTBYHOLMNE TPEOOBAHUAM
3aKa34MKa, C OTHOLUIEHNEM YPOBHEN
umnynbc/nay3a 80 ob n nonocon po
80 My, 160 My, 1 I'My, unu BbiWwe
- YcTaHOBKa MHTepBasna NoBTOpPeHUs,
yucna NoBTOPEHWUN, YacToTbl, dasbl U
CMeLLeHNI MOLLHOCTM OT UMMYSbCa K
UMNynbCy
— Wcnonb3oBaHue nHtepdenca
NPUKNagHOro NporpaMMMpoBaHma
(API1) Ha ocHoBe Mogenu
KOMMOHEHTHbIX 06bekToB (COM)
AN [0CTyna K CPeAcTBY CO34aHUs
MMMNYNbCOB U3 COBCTBEHHON Cpe bl
NporpaMMUpPoOBaHUSA NoSib30BaTeNs

www.keysight.com/find/N7620B

i Keysight Signal Studio for Pulse Building - Untitled1.pbp i [ S
File Edt WView New System Download Hslp %

O % B X "W 1 - » | [(lewiie NN NswPattem = HNewPattemnltem ~

Pattemns Pattern Details

Pulse Doublet 1

Pulse Doublet 2 | Fraquency |15 GHz Amplituds |0 dBm Compact ‘
Pulse Doublet 2 —I
Doppler [100 kHz] —Signal —ALC —Marker

Doppler [150 kHz)

Doppler [200 kHz) Signal Bandwidth [80 MHz W ALC hotive Evertl |SinalStat  »
id test pattem A

id test pattem B

id test pattern C Baseband Filter |40 MHz ™ Attenuator Hold Event 2 Pulse Gate 7
Pulse repetition jiter

Pulse droop 1 Hodulator Atten |12 4B Aiteruator |08 Event3  |PuseStat =
Pulse droop 2

Pulse droop 3

Pulse DnulEIel 4 —Ah ALC Level  [0dBm ™ ALC Hold Line

Pulse Doublet &

Pulse Doublet 7

Plse width jitter
Sensitivity patterm 1
Sensitivity pattern 2

FH Chrip [10 MHz dev)
Fi Chirp [20 MHz dev]

FM Chirp [30 MHz dev]
Complex antena sean &
Complex antenna scan B
Complex antenna scan C
BPSK/QPSK test pattern 1
BPSK/QPSKE test pattem 2
BPSK/QPSK test pattem 2

SampingFlate  [100MHz | qpgge ¥ Pulse Modulatar On
SempieClock  [Iniemal 7] Mods [More | | ofes
uputvatage [TV e T | FeqOifeet [OMHz
Filter || Polariy [Pastive =] nplofset 08
Filer Bardyidt [OMFE Delay  [0ps ™ Minor Spectum

Index | Start Time | Duration | Dbject Type | Object Mame | Dbject Length | Riepetition Interval | Fiepeat | Edge Jiter
y | 0s 203us Puke oW 202us 203us 1 Mone
12 203us |203us  Pulse Cwl 202 us 203us 1 Mane
e 206us  |203us  Pulse Cwi3 205 us 203us 1 Mane
T Bl9ue  (203us Pulse Cw3 205w 03w 1 Mone
s #.2us 203us Pattem Pulse droap 1 0s 203us 1 Maore
A AT Fe (91 Dawemn Dt Arnn e M2 1

| ’ |

Pulse Library Pattern Library
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BY- n CBY-curHanbl obwero HasHayeHusa

B lwmpokoM granasoHe npunoxeHui, ncnonbsyrowmx BY- n CBY-curnansl, M0 Signal Studio cokpawaeTt BpeMsi pa3paboTku 3a
CYET YyNpPOLLEeHMS UCMbITaTeNIbHON CUCTEMbI U CHUXXEHUS 06LLeil CTOMMOCTY UCNbITaHWUWA. IHHOBaLMOHHbIe CpeACcTBa CO34aHuUA
CUFHANOB M ONTUMMU3ALMU XapaKTEPUCTUK MOMOTYT YCKOPUTb NpoLecc pa3paboTKy U MPOM3BOACTBA NPpMEMONEpefaTUNKOB U
KOMMOHEHTOB, BXOASALMX B UX COCTaB. Bbl MoXKeTe co34aBaTb MHOFOTOHOBbIE CUTHAJbI U CUTHASbI C U3BECTHLIM KO3 PULNEHTOM
MowHocTu wyma (NPR) onsi TecTMpoBaHMS YPOBHSA UCKAXKEHMI M YMEHbLIATb NOrPELIHOCTb U3MEPeHUiA, MPUMEHSS KOPPeKUuio ANs
MUHUMU3ALUN HESTMHENHbBIX UCKAXKEHWUIN BXOAHbIX UCMbITAaTENbHbIX CUTHANOB.

M HOFrOTOHOBbIE MCKAaXXeHUnd ﬂ Keysight Signal Studio for Multitone Distortion = (O] il
Fle Contol System Mode Tools Help
LLInpokononocHbie CUrHanbl DSH| » =l *

— Co3paHue curHanos retepoaunHa ~QLick Setups W Hirt
¢ BbICTPOM CKauKoo6pasHom s T oo =
nepecTPONKON YacToThl B nojioce - signal Gener | FF Output On
2 rru yacToT C peryﬂleyeMblM Freguency 1.000 00O DOD 00D GHz

Amplitude 0.00 dBm
nopaBsieHNEM 3epKaJibHbIX U Fresuency Offset 0.00 Hz
Hecyuien yacToT Amplitude Offset 0.00 dB =

- Co3spgaHune cB060AHbIX OT UCKaXKEHNN T T e—
2-TOHOBbIX U MHOTOTOHOBbIX Add | Del.| mp.| Exp.| Add | Del. |
curHanos (go 4097 ToHoB) B nonoce

2 I_([P' ) TDnl |Frequency |Power |PhE‘ | |ID|Start Freque ‘Stop Freque |Level
HacTor L 1 ¥ -3 MHz 000dB B9

— CospaHue ncnblTaTeNbHbIX CUFHAOB | 2 ¥ -2MH:  0O0dB 40
ons namepenus NPR ¢ rnybuHon | |3 ¥ -1MHz  000dB 187
pexekuun 6onee 60 oBH 1 4 g OHz 00008 E;lll
HepaBHOMEPHOCTbI CMEeKTpa WyMa J ] ’

He Bonee i0-5 AB Tone PreviewlCCDFI
Y3K0OMNon0CHbIe CUrHabl 728

— CospaHve npaKTUYecKn cBO6OAHbIX ‘gg
OT UCKaXXEeHNI 2-TOHOBbIX 1 s
MHOFOTOHOBbIX UCMbITaTeIbHbIX 7 | ¥ 10 MHz 0 11 MHz
CUTHaNOoB C YMCsIoM TOHOB A0 4097 ‘ ey | ‘

(c nogasneHnem

WHTEPMOAYNSALUMOHHBIX UCKAXKEHUN
6onee 70 obH)

- CospaHve ucnbiTaTeNbHbIX CUTHAJOB
ans namepenus NPR ¢ wypuHomn nonocel
wyma go 100 My, rnybuHom pexekuun
6onee 60 oBH M HEpPaBHOMEPHOCTHIO
cneKkTpa wyma He 6onee +0,5 ob

ﬁ Keysight Signal Studio for Multitone Distortion

Fle Control System Mode Tools Help

=lol x|

CDSE 1 » =i

- Qlick Setups
~MNoise Power Ra

W Hint

B Hardware = 1. Basic i)
y “-gignal Gener | RF Output On
06"”'”e cBoncTBa Frequency 1.000 000 000 000 GHz
Arnplitude 0.00 dBm —
- yl'lpaBJ'IeHl/le 38KOHOM Frequency Offset 0.00 Hz
pacnpegesieHna Moayna un ¢a3b| Amplitude Offset 0.00 dB
(cnyyaiiHbii, napabonuyeckuii, ALC Stte on
.« ) El 2 Noise Signal
NOCTOAHHbLIN) ANA VlH,U,VlBVIP,yaﬂbelX i e s R NPR.
TOHOB C nNpeaBapuTesibHOU Tone Count 801 =
T, i 100 Lk

YCTaHOBKOW M0 TOHaM AJ1s1 KOHTPONA
xapaktepucTtuk CCDF

— BBepeHue npepbiCKaXkeHuUn ons
MOBbILIEHUS KAYeCTBa CUrHana u
MWHWMM3AL MM NOTrPELLHOCTHU
n3MepeHunn

— YMeHblUeHMe NPOHNKHOBEHUSI
CUrHana Hecyllel ¢ UCNosib30BaHNEM
BO3MOXHOCTU CMelLLeHnst ToHa/wyma/
4YacTOTbl PeXEKUUN

— YnopsinoYeHue CUrHanoB C MOMOLLbHO
nHTepderica APl ona crnaxkueaHums
nepexonoB MeXay CUrHanamu

- ABTOMaTM3auus KOHGUrypupoBaHus
W reHepaLmun CUrHasoB C NOMOLLbIO
o6bexkToB COM 1 .NET API

www.keysight.com/find/N7621B

Tone Preview | CCDF'
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BY- n CBY-curHanbl obuiero Ha3HavyeHUs (npoaosixkeHue)

BeepeHune pxxutrtepa

- BBepeHue kanubpoBaHHOro
OXUTTepa ¢ LMbpPOBOM TOYHOCTbIO
0N U3MEpPEeHUN oMNYyCKOB

— 3apaHee onpefenéHHble TUMbl
oxutTepa: ITU-T G.8251-0C-48,
0C-192 n OC-768

— Tunbl NepnoanYecKoro AXxuTrepa:
CUHYCOMAaNbHbIN, MPSMOYTOJIbHbIN,
TpeyrosibHblM, NTUN006pPa3HbIN,
3KCMOHEHLUMaNbHbIN U 3a/,aBaeMblI
nosfib3oBaTesieM

— 3HayeHus YyacToTbl U pa3Maxa
OXUTTepa, 3af4aBaeMble
nonb3osaTenem: go 20 My npu
pasmaxe 0,15 Ul (eguHuyHoro
WHTepBana)

— HacTpouku cnyyamHoro gxutTepa:
cpefHeKBaapaTUYecKoe OTKJIOHEHME
1 cflyyalniHoe HayanbHoe 3anosiHeHne
ONA YMeHbLUeHUs NoKasaTens
cnyyanHocTm o 1 x 1078

www.keysight.com/find/E8267D-SP1

Habop MHCTPYMEeHTaNbHbIX
cpepncTs Signal Studio

- BecnnatHasa ytunuta gns
3arpy3Kku u BOCNpou3BeneHuns
nonb3oBaTeNbCKUX ¢pannos
I1/Q-curHanos

- MpunoxeHue (wizard), obnervatoiee
coepMHeHMe annapaTHbIX CPeAcTs,
ynpoLaeT noAKJ4YeHne npubopos

— Noppepxka wectn dopmaToB
dannos: MATLAB “MAT File 5", ASCII,
16-61TOBBIN U 14-6UTOBBIN KOMNAHUK
Keysight n MmHorne gpyrue

www.keysight.com/find/N7622B

Keysight Signal Studio - Jitter Injection
File Plot

Configuration  Help
O=HE .1 2]

r Jitter Configuration

—v Periodic Jitter
" OC-48 |

=

= |
=
|

" 0C-192 |

" OC-768 |

Ul Type: |Sinusoidal  ~

[Biea.

 Flexible |1 bHz

—v Random Jitter

Standard Deviation: 0.01ul Fandom Seed:| 93991
— Signal Generation Setup Signal Information
[ Auto Frojected Length: 10000
Wiaveform Size: | 10000 Event1 Mkr.  Start of Waveform
Sample Rate: | 100 MHz Event 2 Mkr.  Start of Waveform

— Signal Generator Configuration

Fe: 20 |GHz «| Amplitude: 0 dBm
Calculate |

Mame:| Jitter Advanced...
Download | Refresh |

-
'ﬁKevsighl Signal Studio Toolkit 2 - Internal Arb*
Fie Control System Tools Help

O &k IE L

Quick Setups
= Hardware
Internal Arb Waveform Gener
Signal Generator
Waveform Setup

Restore Defaults

Hint

Source File Type

Source File Type Mat-File 5 ~ | Double-click or use the drop-down

Saurce File “Imenu to zelectthe source file type

| Data The selected fila type determines

[ Data which waveform properties are

Use Markers Yes el

Marker Data Select one ofthe file types ta
navigate to that topic and view the

= associated waveform properties;
A  Mat-file 5

Arb Destination File trnptefrin « AC|

Minar Spectum i « AgliEnt 16 bits

Waveform Scaling Auto On o Agilent 14 bits

o Tek-Arb Floating File Type

Use &b Sample Clock Yes o Tek-Arb Pattern File Type

< | &

Ready Simulsted Hardware Real Time: Off
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[MbKoe NuueH3npoBaHme

MO Signal Studio MoxxHO ycTaHOBUTb Ha nto6or MK 1 ncnonb3oBaTh A9 CO3A4aHUS CNYXKeOHbIX GanioB CUrHaNoB. Tun NMLEeH3UK
onpepensieT, rae aTu Gannbl 6yayT BOCMPOU3BOAUTLCS.

Tvn nuueH3un MpumeHeHune Bocnpou3BepneHue curHanos
®PukcupoBaHHas OcHoBHoe: HUOKP HeorpaHuyeHHoe 41Cno CUrHANOB

BTopunyHoe: nponMsBoAcTBO BocnpouseefeHue Ha ogHOM naeHTudukatope xocta (host D)’
MepemMewaemasn? OcHoBHoe: HUOKP, apeHpa HeorpaHuyeHHoe Yucno curHanos

BTopuyHoe: nponsBoacTBO BocnpounsBeneHne Ha HECKONbKUX UAEHTUPUKATOPAX

xocTa (host ID) (ogHOBpeMeHHO Ha 04HOM, NepeMeLLeHmne
orpaHuyeHo go 10 pa3 B Mecsu)

MnaBatowan? OcHoBHoe: HUOKP, MopenupoBaHne HeorpaHu4yeHHoOe YUCII0 CUFHANOB

Mcnonb3yetcs ¢ SystemVue BasupyeTtcsa Ha uncne pabounx mecT
Ha curnanbi®* OcHoBHOE: NPOU3BOACTBO C orpaHuuyeHMeM nNo Kon4ecTBy
(nakeT u3 5 unmn 50 curHanos) BrtopuyHoe: HUOKP o 545 curHanos

(KaXablM CUrHan MHAUBUAYANbHO INLLEH3UPpYeTCa Ans
oaHoro naeHTudukaTopa xocta (host ID))

Mpo6Hasn, c orpaHuyeHHbIM  [Ansa nwobbix uenen C orpaHn4eHHbIM CPOKOM AeCTBUSA
CPOKOM AelCTBUSA Bocnpoun3seneHue Ha ogHoM naeHtTudmkarope xocta (host ID)
(ooHopa3sosasn, 30-aHeBHas)

1. WpeHtndukartop xocTa (host ID) 06bI4HO NpeAcTaBnsieT 0ANH M3MepUTeNbHbIN Npubop nnu MK. [ns MoaynbHbIX MPOAYKTOB NporpaMMHoe obecrnevyeHune
Signal Studio nnueH3upyeTcs B NpUBA3KE K KOHTPOJISIepy, yCTaHOBJIEHHOMY B LLACCK, K KOTOPOMY TaKxe 06palLaloTcs Kak K naeHTudukatopy xocra.

2. CTouMocCTb NepeMelLaeMbiX U NNaBawWmx nuueH3un Ha 30% Bolwwe.

3. HecosmecTuma c nporpammoi Signal Studio gnsa cozpanus umnynoscos N7620B nnu nporpammoit Signal Studio ana MHOroToHoBbIX Ucka)keHut N7621B.

4. Onuuu c HauMeHbLen CTOMMOCTbI0. [loNb30BaTeNb MOXKeT NpUobpecTn [0 AEBATU NAKeTOB M3 5 cMrHanoB Unu fo aecaTn naketos u3 50 curHanos.
(MXG/EXG/ESG/EXT, onuwnun 221-229; N7650B gns MoayfnbHbIX NPOAYKTOB, onuumn 221-229)
(MXG/EXG/ESG/EXT, onuwuun 250-259; N7650B ans MoaynbHbiX npoayKToB, onuun 250-259).

www.Keysight.com/find/SignalStudio

[lonoNHUTENbHbIE pecypchl

lNporpaMmHoe obecneyeHue Signal Studio

LocTyn K ncyepnbiBatoLLeN JOKYMEHTALMUN B 3N1IeKTPOHHOM BuAe, KoTopas BKAw4YaeT nonHyto CMPABOYHYH CUCTEMY no
nporpamMMHoMy obecrneyeHunio:
www.keysight.com/find/SignalStudio
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PassusaeMcs c 1939 ropa Poccuiickoe otaeneHue
Keysight Technologies

YHUKanbHoe coYeTaHne Hawmx NpMbopos, NporpaMMHOro obecneyeHuns, ycayr,
3HaHWU U OMbITa HALLUX MHXKEHEPOB MOMOXET BaM BOMJIOTUTb B XXU3Hb HOBbIE UAEW.
Mbl OTKpbIBaeM ABEpY B MUpP TeXHOJIOrMIA ByayLiero.

O1 Hewlett-Packard n Agilent k Keysight.

115054, MockBa, KocMogaMuaHckas Hab.,
52,cTp. 3

Ten.: +7 (495) 7973954

8800500 9286 (3BOHOK Mo Poccum
6ecnnaTHbIi)

dakc: +7 (495) 7973902
e-mail: tmo_russia@keysight.com

www.keysight.ru

CepBucHbIn LleHTp
Keysight Technologies B Poccun

115054, MockBa, KocMogaMunaHckas Hab,

52,
myKeysight myKeysight cTp. 3
www.keysight.comfind/mykeysight Ten.: +7 (495) 7973930
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3apervucTpmpoBaB cBou Npubopsbl, Bbl Noay4mTe AOCTYN K MHGOpMaLmm o
COCTOSIHUM FrapaHTMM U YBEAOMJIEHUSIM O BbIXO[e HOBbIX NMy6ivKaumi no
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KOTOpble FrapaHTUPYIOT, YTO Balle obopynoBaHue byadet paboTaThb B
COOTBETCTBWM C 3asiBIEHHON Mpou3BoAWTeNeM cneundukaumen, a Bol Gynerte
yBepeHbl B TOYHOCTU CBOMX U3MEPEHUN.

Toprosble napTHepbl Keysight
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cdma2000 siBnseTcs 3aperncTpupoBaHHbIM 3HAKOM cepTuduKaLmm
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(Telecommunications Industry Association - TIA) CLLUA. Wcnonb3yertcs no
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WiIMAX, Mobile WiMAX, WiMAX Forum, norotnn WiMAX Forum, WiMAX
Forum Certified n norotun tWiMAX Forum Certified logo sBnsitotcs
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Bluetooth v norotunsl Bluetooth aBnstoTca ToBapHbIMM 3HaKaMu, KOTopbie
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komnaHuen Keysight Technologies, Inc.
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