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[eHepaTopbl CUTHaNoB

cepum X

Jlydwve B oTpacnu
XapaKTepuCTUKM

AHasnoroBbIe 1 BEKTOPHbIE TEHEPATOPbI
curHanos MXG n EXG, pabotatoLive
B JuanasoHe YactoT oT 9 kI go 6 My,
obnapaiT aydwrMmn pabounmm xapak-
TEPUCTUKAMM B LUECTU KITHOYEBbIX
KaTeropusx: ypoBeHb GpazoBbix LWYMOB,
4MCTOTa CMEeKTPa, NoJioca YacToT
MOAYNSALMMI, MOAYSb BEKTOPA OWMBKM
(EVM], oTHOCUTENbHBIN YPOBEHb MOLL-
HocTu B cocefHeM kaHane (ACPR)

1 YPOBEHb BBIXOAHOIO CUrHana.

CI'IeLI,l/IaJ'Il/I3l/IpOBaHHbIe
MPUNOXKEHNA ONA peLlleHNd
3a[a4y B peajibHOM BpeEMEHN

BhinonHsiTe KOMMIeKCHbIE UCMbITaHNS
MPUEMHMKOB M0 HOBEMLLUMM CTaHAapTaM
C MOMOLLbIO FeHepaTopoB CUrHaNoB
MXG v EXG n nporpammHoro obecne-
yeHus Signal Studio: onpegengiiTte
napaMeTpbl CUTHaNoB, 3arpyxaiTe ux
B Np1bop 1 ucnonb3yiTe ynpaBneHue
¢ 0bpaTHOW CBSI3bIO UKW MHTEPaKTUBHOE
yrnpaBJieHve B MpoLiecce reHepauum
CUrHanoB.

Huskaa ctoMMocTb BllageHnd

leHepaTopbl CUrHANoOB cepun X Hagex-
Hbl 1 MPOCTbI B 0bcnyxmBaHum. OgHUM
113 NoKa3aTesbHbIX MPYMEPOB fBAsSETCS
cTpaTerust caMoobcnykuBaHus: ecnu
BO3HMKaeT NoTpebHOCTb B peMoHTe
Ha MecTax, OH MOXeT BbITb BbIMOJIHEH
MeHee YeM 3a [iBa Yaca bnarogaps
nporpamMme 0bMeHa BOCCTaHOBIIEHHbIMM
AeTansaMu.
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KntoueBble BO3MOXHOCTU 1 TEXHUYECKNe

XapPakKTepncTtnkn

MXG EXG
[nanasoH yacToT O19«lupgo6lTy OT9«klupoéblTy
YpoBeHb da30BbIx WymMoB Ha YyacTtoTe 1Ty -146 pBH/TL, -122 aBH/TL
npw otcTpoike 20 kIy,
Mapa3uTHble cocTaBnsiowme Ha Yactote 11Ty -96 nbH -72 nbH
(HerapMoHwnyeckue)
YpoBeHb BbIXOAHOMO cuUrHana Ha yactote 1 Ty +27 abm +27 nbwm
OTHOCUTENbHbIN YypOBEHb MOLLIHOCTM B coceaHeM  —73 abH -73 nbH
kaHane (ACPR] (BekTopHblii reHepatop)
ona curtanos W-CDMA, 64 DPCH
Moaynb BekTopa owwnbku (EVM) (BekTopHbiii 0,4% 0,4%
reHepatop) ang curHanos 802.11ac/LTE
Monoca Mogynaumm (BeKTopHbIN reHepatop) 160 MIy, 120 Ml
[aMsaTb CUrHaN0B NPOM3BObHON HOPMbI 1024 MBbID 512 MBbI6

(BekTOpHbIN reHepatop)
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[eHepaums CUTHaN0B C MPOBEPEHHBIMK XapaKTePUCTMKAMK

 ————ixG Vector Signal Ge
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YTobbl NyyLLIe U3Y4NTb XapakTepUCTUKL TecTu-
pyeMoro ycTpoicTBa, HeobXxo4UM WNPOKNii
CMeKTp UCMbITaHWA, U 3AeCb NMOMOTYT reHepa-
TOpbI CUTHanNoB cepumn X komnaHnm Keysight.
OHw co3paloT Bce HeobxouMble CUTHabI
IS VCnbITaHus pa3pabaTtbiBaeMbIX YCTPOMCTB
B Npefenax 1 3a npefenamu nx paboumx
YCNOBWIA: MPOCTbIE U CJIOXHBbIE, CrIeKTpasbHOo
4MCTble ¥ NpefHaMepeHHO UCKaXeHHbIe.

Curnansl, co3faBaeMble reHepaTopamu
cepuu X, MOAXOASAT 4J1st TECTUPOBaHUS CaMbix
BbICOKOKA4eCTBEHHbIX yCTpolicTB. Bes ce-
pust X — v reHepaTopbl MXG co cnekTpanbHo
YMCTBIMU U TOYHBIMU CUTHANaMW, U reHepa-
Topbl 3KoHOM-Knacca EXG — nomoraet
reHeprpoBaTb CUrHabl C MPOBEPEHHbIMY
pabourMu xapakTepucTUKamu.

,ELJ'I‘;! 6bICTpOFO Cco3aHnA CnrHanos, Co0oT-
BETCTBYHOLLNX Tpe6OBaHVI‘F|M KOHKPETHbIX

CTaHAapTOB W U3MepeHUit, Bbl MOXeTe
MCnonb30oBaTb NakeT npunoxeHnin Signal
Studio komnaHun Keysight, opneHTpoBaHHbINi
Ha cKCTeMbl COTOBOW cBSi3W, becnpoBoaHble
ceTu, ayfno- v BULEOCUTHaNbI, CUCTEMBI
obHapyxeHwus, onpegeneHys MecTonosno-
KEHWS, CNEXEHNs U HaBuraummn u gpyrue
npvknagHble 3agayun obLiero HasHayeHus.

leHepaTopbl cUrHanoB cepun X oTanyaloTes
BbICOKOI HafleXHOCTblo, bbICTpOAECTBMEM,
MPOCTOTON KanubpoBKHM, TEXHUHECKOTO
obcnyxunBaHusa u peMoHTa. CoBpeMeHHble
reHepaTopbl MXG v EXG Ha HoBOM ypoBHe
MCMOSb3YIOT TEXHONIOTUK, MPUMEHSBLLNECS
B reHepaTopax MXG npegbifylero nokosne-
HUS, KOTOpbIE M0 NpaBy cyuTaloTcs Havbonee
HaAEXHbIMU UCTOYHMKaMV CUTHANOB 3a BCIO
nctopwmio komnaHuu Keysight.

MeTon BHyTpeHHeN
KoppeKuuMu KaHana
paclunpseT nonocy

MOOyNnALUNKM U MOBbI-
LaeT TOYHOCTb

lenepatopbl MXG 1 EXG obecneyn-
BatoT nonocy moaynauuun go 120
nnn 160 Ml cOOTBETCTBEHHO.
[Mpu Takol Wrpokoi nonoce
MOZyNALMN MOAYNb BEKTOpPA
owmnbku (EVM] He npesbiiaet
0,4%, a HepaBHoMepHocTb AYX
nepxutcs B npepenax 0,2 b,
YTO AenaeT aTU NpMbopbl OTANY-
HbIM peLleHVEeM N1a CaMblX
OTBETCTBEHHbIX 3a4a4.

Takoe coueTaHKe WUPOKO Mosoch
4acToT U TOYHOCTU B reHepaTopax
cepun X gocturaetcs bnarofaps
1CMob30BaHMI0 NaTeHTOBaHHOM
cneumnanusvpoBaHHoi NIC=n kop-
peKLyKn KaHana ¢ UCronb30BaHVeM
3aBO/CKMX MacCKBOB KanmbpoBoY-
HbIX K03QdULIMEHTOB, KOTOpast
pacnpocTpaHsieTcst Ha TpakT

OT KBafpaTypHOro Mofynstopa

no PY Beixoga B nonoce Mogyasiumn.
Bce 310 BMecTe MUHUMU3MPYET
ownbku I/Q n obecneursaet Bbico-
Kyt0 TOYHOCTb U LUMPOKYIO MONOCY
MOAynsLVM 6e3 BMeLLaTeNbCTBa
nosb3oBaTens, HarnpuMep py4YHoun
HacTpoliku napametpos I/Q.
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TecTupyiTe yCTPONCTBA Ha Npeaene nx BO3MOXHOCTEN
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CnekTpanbHO YNCTble U TOYHbIE
curHanel reHepatopoB MXG

leHepaTopbl curHanos MXG cepum X, obecne-
4MBaloLLMEe CMEKTPANbHO YNCTblE U TOYHbIE
CUrHanbl, B MakCcMMasnbHOM CTeNeHu CooT-
BETCTBYIOT TpebOBaHUAM, NPeLbiBAAEMbIM
K 06pa3LoBLIM NepefaTyvkam npu nposege-
Hum HVIOKP. Hesasucumo ot Toro, npuxoanTcs
NIV 3aHUMATLCA 0TNadKon NMHeHbIx PY Lenel
WAV ONTUMU3aLMEN IHepreTnyeckoro banaHca
SINHWI CBA3W, aHANOroBble N BEKTOPHbIE
reHepaTopbl MXG obecneyat Bce Heobxo-
AnMble GYHKLMOHaNbHbIE BO3MOXHOCTY

n paboyne xapakTepmucTnKn: HU3KMe 3Ha-
YyeHns $Ga3oBoro Wyma v OTHOCKUTENbHOTO
YPOBHS MoLLHOCTY B coceHeM kaHare (ACPR),
KaHasbHOe KOLMpOBaHWe 1 MHOroe Apyroe.

leHepaTopbl MXG MoryT ncnonb3oBaTbcs

LS9 NPOBEPKM YyBCTBUTENIBHOCTU NPUEMHM-
koB PJIC, onpepeneHvs oTHoweHus curHan/
wym B ALM nnu cMecutene, oueHku cnocob-
HOCTW NprieMH1Ka obecrneynBaThb NoaaseHne
BHEMONOCHbIX CMrHanoB. Jlyuylwmii B oTpaciu

ypoBeHb $pa30BbIx WymoB —146 AbH Ha yacTo-
Te 1 [Tu 1 ypoBeHb NapasunTHbIX COCTaBNSA-
owmnx -96 obH Ha vactoTe 1 [Tl no3BonaOT

MOJIY4YUTb OT/INYHbIE pe3y/ibTaThl VIBMepeHVIM.

[eHepaTopbl Takxke MOXKHO NMPYMEHUTL 19
B0O3bY>X[EHWS yCUNUTENe MOLLIHOCTW 1 onpe-
[lesleHns napamMeTpoB X HEeMHENHOro
noBeAeHVs, UCNob3ys NepefoBO B OTPaC/M
ypOBeHb BbIXOAHOrO curHana +27 ob

npv OTHOCUTENbHOM YPOBHE MOLLLHOCTU

B cocefiHeM kaHane [ACPR), pasHoM -73 abH
(curHan W-CDMA, TectoBas mogens 1,

64 DPCH).

Obecneunsas Mogynb BekTopa owwnbku (EVM]
00 0,4% (pna curnanos 802.11ac v LTE)

1 nonocy mogynauuu 160 MTy ¢ HepaBHo-

MepHocTbio AYX He bonee yem +0,2 ob

(B pesynsTaTe 3aBoACKOM KoppekUmn), reHe-
patop MXG no3sonsieT NpoBOAWTb UCTbITAHNS
M onpeaensTb XxapakTepuCcTUKX ycunuTenei
MOLLHOCTN C MHOXECTBEHHbIMU HECYLLIUMMI

MW LUMPOKOMONOCHbIX MPUEMHWKOB

1 KOMMOHEHTOB, HaNpyMep MCMob3yeMbiX

B ycTpoiicTBax ctanfapta 802.11ac WLAN.

Hannyywnm

B OTPac/v YpoBeHb
$a30BbIX LYMOB

B reHepatopax MXG peannsoBaHbl
HOBaA TpexcTyneH4yaTas cucTema
$a30B0/ aBTOMNOACTPOMKM YACTOTbI
(@AMY) 1 nprHLUMN cxeMbl pac-
npefeneHus 4acToT, 3HaYUTENbHO
CHVXaloLLME YPOBEHb Ga30BbIx
WyMOB Kak BBAN3M Hecylei, Tak
W B LUMPOKOM MONOCE OTCTPOEK.
CxeMa pacrpefeneHns yactot
MpeArnonaraeT HeCKObKO Kiltoye-
BbIX MOMEHTOB: BbIGOP reHepaTopa
M OMOPHbIX YacTOT B CUHTE3aTOpe
W NpoBefeHe CBA3AHHbBIX C 3THM
NpeobpasoBaHms 4acToTbl
(cMecuTenein n ymHoxuTene)

N bunbTpaLmun.

[pUHLMM TPEXCTyNeHYaTon cxembl
aBTOMOACTPOIKM MO3BONSET OMTU-
MU3MPOBaTb Pa3HOC YacToT, YTo
obecneynBaet apdeKTUBHYIO
bunbTpaLmnio apTehakToB HeNm-
HeliHoro npeobpa3oBaHuns, Taknx
Kak 3epKalibHble cocTaBnsoLLye,
BbIBOJS MX 3@ Mpefesibl Mosoch
yacToT Lenen cuHTesatopa. B rexe-
patopax MXG cxema pacnpeneneHus
YacToT YNopsiAoYMBaET pa3MelLLieHre
OMOPHbIX YaCTOT 1 NpeobpasoBaHwit
4acToThbl Tak, YTO CaMble MOLLHble
apTedakTbl Npeobpa3oBaHmii oka-
3bIBalOTCA Aaleko 0T XKenaeMbix
4acToT, U yMepeHHas dunsTpauus
MOXeT CYLLLECTBEHHO 0CNabuTb
OCTaBLUMECS Napa3nTHble
cocTaBngoLiMe.
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CooTBeTCTBME CaMbIM XECTKUM
TpeboBaHUAM

[eHepaTopbl MXG paccunTaHbl Ha ynydlleHve
XapaKTepUCTUK 1 paclumpeHvie dyHKLMOHana
B COOTBETCTBMM C POCTOM BaLLMX TpeboBaHWIA.
B obnactn becnpoBofHbIX YCTPOWCTB, apMei-
CKMX CUCTEM CBA3UN W PaAMON0oKALMOHHbIX
CUCTEM MOBbILLEeHWe pabounx XxapakTepucTmK
MOXeT cnocobcTBoBaTL ocnabneHumio BAUSHNA
noMex, yBeMYeHWo NPOMyCcKHOR CNocobHo-
CTW NpUW Nepepave faHHbIX U NOBbILLEHNIO
4YyBCTBUTENBHOCTU NPYEMHMKOB.

CHUXeHMe YPOBHA pagnonomMmex

C pocTom 4mcna nonb3oBaTeneit, pagmnorex-
HMYeCKMX YCTPOWCTB 1 CTaHAAPTOB CBA3M
CHUXEHWE BNUSHNS NoMex B HecnpoBoAHbIX
cucTemax ctaHoBuUTCA Bce bonee TpyAHON
3apgaveit. [pu paspaboTke ycunutenei
MoLLHOCTW reHepaTop MXG nomoraeT
MUHUMM3NPOBaTL NoMexn bnarogaps
MEeHbLLIMM NCKaxeHnsaM, obecneynBas
OTHOCUTENbHbIN YPOBEHb MOLLHOCTH

B cocenHeM kaHane (ACPR) -73 nbH
(W-CDMA, TectoBasa mogens 1, 64 DPCH),
Y YPOBEHb BbIXOAHOMO cUrHana +27 nbm.

YBenunyeHve nponyckHomn
cnocobHocTM

ObecneueHune TpebyeMoi NponyckHOM cno-
COBHOCTM Ha rpaHuLe ceTei CTaHAapTOB
LTE-Advance n 802.11ac WLAN ctaHoButcq
Bce bonee cnoxHol 3afadvenn. bnaropaps
WwrpuHe nonockl mogynaumm 160 My

1 Moyt BekTopa owwnbku He bonee 0,4%,
reHepatop MXG no3BosifAeT COOTBETCTBOBATbL
CYWeCTBYIOLIMM 1 BO3HMKAIOLLMM
cTaHfapTam.

[ToBbIWEHME YYBCTBUTENBHOCTH
nprveMHMKa

OcHoBHoIM NpobieMoit A5 COBPEMEHHbIX
PJIC aBnseTcs obHapyxeHune Hebonblumx,
ManonoABVXHbIX Lenei. Inqa ee pewenns
Heobxo4MMO MOBbILLIEHWE YYBCTBUTESIbHO-
CTV NpuémHmka. ViMes HenpeB3oiaeHHble
XapakTepUCTUKN YPOBHS Ga30BbIX LLYMOB
(-146 nBH/T Ha vacTote 11T Npu oTCTpolike
20 k) 1 NapasnTHBIX COCTaBNAIOLLNX

(-96 nbH Ha wactoTe 1 ITu), reHepatop
MXG no3BongeT MakCMManbHO TOYHO
MCccnenoBaTh XapakTepucTUKy nepcnek-
TMBHbIX PJIC.
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Hy>XHble xapakTepuncTmnkm

CHUXEeHne CTOMMOCTH

BNnageHud

[eHepaTopbl cepun X OTANYAIOTCH BbICO-
KOV HaZeXHOCTbt0, ObICTPOAECTBUEM,
yn,0bcTBOM paboThl, a Takke SKOHOMUY-
HOW KannMBpoBKOW, MPOCTOTON TEXHW-
4yeckoro 06cny>KMBaHUA U pEMOHTA.
Bce 310 cnocobeTByeT cHuxXeHMIO
COBOKYMHOI CTOMMOCTUN BNafEeHMS.
[ns yBennyeHwvsi BpeMeHn besoTkasHoi
paboTbl COBpeMeHHble reHepaTopsbl
curHanos MXG n EXG Ha HoBOM ypoBHe
MCMONb3YIOT TEXHONOTMW, NMPUMEHSABLLN-
ecs B reHepaTopax MXG npegblayLiero
NOKOMIEHWS, MMEIOLLMX CpefiHee BpeMs
HapaboTku Ha oTka3 116 000 yacos.

YT0ObI CBECTU K MMHUMYMY BpeMs
MPOCTOS U CTOMMOCTb TEXHUYECKOro
obcnyxnsanug, reHepatopsl MXG

n EXG obnapaloT paclumpeHHbIMM
BO3MOXHOCTAMU CaMoobCyXnBaHuS,
KOTOPbIe BKIOYAIOT MOSHYIO BHYTPEH-
HIOI0 CaMOAMAarHOCTYIKY C onpeaeneHnem
MPUYMHBI HevcnpaBHOCTU. PekomeHao-
BaHHbI TPEXNETHUIN MEXXKaNMBPOBOYHbIN
VHTepBan 1 cTpaTerus camoobcenyxmsa-
HWSA MOMOTYT CHU3UTb PacXofbl, CBA3aH-
Hble ¢ noaAepXaHviem npubopa B pabo-
TOCNOCOBHOM COCTOAHUM, U YBEANYNTb
BpeMsi 6e30TKa3HOW aKcrtyaTaluuu.
Ecnv Bo3HuKaeT noTpebHOCTb B peMoHTe
Ha MecTax, OH MOXeT ObITb BbIMOHEH
MeHee yeM 3a ABa Yaca (6e3 Heobxoam-
MOCTHM B nocliegytoLein kanubposke)
Bnarogaps nporpamMme obMeHa Boc-
CTaHOBJIEHHLIMU AeTasiMU.

B paMKax boaxeTa
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3KoHOMMYHbIe reHepaTopbl EXG

Bnarofaps BbICOKON NPOU3BOAUTENBHOCTY
1 oAUTeNbHOMY BpeMeHu be3oTkasHol pabo-
Thl, 9KOHOMUWYHbIe reHepaTopbl curHanos EXG
cepun X SBASIOTCA ONTUMANbHBIM pelleHreM
[19 MCNONb30BaHWUS B XOfe NPOV3BOACTBEH-
HbIX UCMbBITaHWA. AHanorosas 1 BeKTOpHas
mMofenn obecneyrBaloT GopMmMpoBaHMe Bcex
HeobXoAMMbIX CUTHaNOoB A9 NapameTpuye-
CKMX UCMbITaHW KOMMOHEHTOB, GyHKLMOHaNb-
HOro TECTVPOBAHUS MPUEMHWKOB W APYrMX
aHaNOrMYHbIX Lienen.

BbicTpas 1 TouyHasa npoBepka
XapakTepucTmK

[MpoBepaiiTe XapakTepuCTUKN KOMNOHEHTOB,
MCNONb3Ys BbIXOAHOW CUrHa ypoBHS +27 AbM
NpW OTHOCUTENIBHOM YPOBHE MOLLHOCTU

B coceaHeM kaHane (ACPR), pasHoM -73 abH
(curHan W-CDMA, TectoBast Mmogens 1,

64 DPCH). OnHoBpemeHHoe nepeksiioyeHue
4acToTbl, YPOBHSA M TMNa CUrHana MeHee
yeM 3a 900 mkc nozBonseT obecneynTb
MaKCKMasbHY0 NPOV3BOANTENBHOCTb
NCnbITaHUN.

CHuXeHne obLLen CTOMMOCTH
NCNbITAHMN

Cepua X paccumntaHa Ha MOAepHMU3aLMIO:
npvobpeTas reHepatop ¢ TpebyeMbiM Ha Te-
KyLLIMIA MOMEHT ypoBHeM paboumnx xapakTtepu-
CTUK ¥ QYHKLMOHAbHBIX BO3MOXHOCTEN, Bbl
BMOCNELCTBUM MOXeTe J1IErKO ero yay4LlnTb.
EcTb Takke BO3MOXHOCTb NprobpeTeHuns
TOSIbKO HY>KHbIX BUOB CUrHanoB bnarogaps
rnbkow cucTeme NULLEH3MPOBAHNS.

Ecnu anga Bac BaxkHO, CKObKO MecTa 3aH1UMaeT
npvbop, paccMoTpuTe BO3MOXHOCTb Nprob-
peTeHus reHepatopa EXG — atoT npubop
BbicoTOM Bcero 2U vMeeT Takune onuuu,

KaK BCTPOEHHbIN MHOFODYHKLMOHANbHbI
reHepaTop W BO3MOXHOCTb MOAKIIOYEHNS
BHELUHWX M3MepuTeneit MoLWHOCTY

¢ wwHon USB.
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[IpocTol nepexof Ha HOBble reHepaTopbl ¢ NpubopoBs
cepun ESG nnn MXG npegbiayuiero nokoneHus

yJ'IyL—ILIJeHHaFl 3alnTa

KOHPUOEHUMANBHbIX
JaHHbIX

[Mpn paboTe Hapg npoekTamn

C OrpaHUYeHnsaMy fonycka nan
BbICOKOW CTEMEHbIO CEKPETHOCTH
BO3HWKAIOT A0MNONHUTENbHbIE
CNOXHOCTU. [1pu MCNOABL30BaHUN
npubopa COBMECTHO C ApYyr1MK
Nofb30BaTENAMM MU Ha Pa3HbIX
obbekTax HeobxoanMo 3almiLaTh

A evsicur MXG Vector Signal Generator
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Onumna 006 pna reHepatopos
cUrHanoB cepuu X BKJtlo4aeT
CbEMHbIV HaKoMUTENb JaHHbIX,
a Takke GyHKLMW ynpaBaeHuns

Ecnu Bbl yxe ncnonb3yete reHepatop ESG leHepaTtopbl EXG nprvMepHo cooTBeTCTBYIOT
namsTbio AN CTMpPaHUS 1 yaaneHus
nnu reHepatop MXG nepsoro nokoneHus, reHepaTtopam MXG nepsoro nokoneHus no o
5 ceKpeTHoM nHbopMaL M U3 Bcex
BaM byfeT HEeCNOXHO NepeiTh Ha HoBble NPON3BOANTENBHOCTH, HO MPEBOCXOAAT UX
A4eek NaMaTW BHyTpU npubopa.
mogenn reHepatopos MXG n EXG. Mo TakuM napameTpam, Kak ypoBeHb BbIXOL -
Horo curHana, ACPR, nonoca mogynsiumm
HoBble reHepaTopbl curHanos MXG npesoc- 1 obbeM namatn npu bonee nprBnekatenb-
xogAaT Mogenn ESG no Bcem knoyeBbIM HOWM HayanbHOWU UeHe. Ecnu Bnocnepcteum

xapakTepuctukam. OHu Takke obecnedrBatoT  BaM noTpebyeTcsa bonee MolLHbIN Nprbop, SRR
Donee WWpoknii Kpyr NpUKNagHbIX M3Mepe-  Bbl MOXeTe MOCTEMEHHO MOBbILWATL €ro

HIR, KOTOpble 0XBaTblBAOT CaMble nocnedHne XapakTepncTnkn N paclunpdaTb (I)yHKLI,l/IOHaﬂb-
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CTaHaapTbl. B aBTOMaT3npoBaHHbIx UCMbl-  HocTb. Hanpumep, 1o6aBuTh onuuio, KoTopas
TaTesbHbIX CUCTeMax nosHas obpatHas obecneunsaeT bosiee BbICOKWI ypOBEHb
COBMECTVMOCTb M0 KoAy Mo3sonseT BbIXOAHOIO CYrHana, uan reHepaTop Moay-
NPOBOANTL YCKOPEHHYIO MOLEPHM3aLMI0 SVpYIOLLEr0 CUTHaNa, KoTopblii paboTaeT
cucTeMbl be3 3MeHeHNs NPorpaMMHoro B peasbHOM BPEMEHMU, UK BCTPOEHHbI
KoAa UAn UHTErpaumm HoBbIX 4panBeposB. MHOMOQYHKLMOHaNbHBIN reHepaTop.

Bonee noppobHyto MHbopMaLmio MOXHO HaNTK
Ha caiTe komnaHuu Keysight no ccoinke:
www.keysight.com/find/ESG2MXG



Jlerko co3paBanTe curHanbl ¢ nomoubio Signal Studio

ba3oBble

MAW pacLlUMpeHHble
onumn Ha BbIbop

BazoBble onumm NoaLepkmBaloT cosnaHvie
YaCTUYHO KOAMPOBAHHbIX, CTAaTUCTUYECKN
NpaBWbHbIX CUTHAN0B ANA U3MEPEHN
METO0M «CTUMYI/OTKANK» — HanpuMep,
INS napameTpuyecknx UCnbITaHWI
ycuauTenen, MoLyasTopos, GuasTpos

W T. A. Ha YPOBHE KOMMOHEHTOB

Y TECTVPOBAHMWA NepenaTynKos,
npuemMHukoB 1 PY nogcucrem.

PaclumpeHHble onuuy No3BONAIOT CO3-
[,@BaTb CUrHaNbl C MOAHbIM KaHalbHbIM
KOLMPOBaHMEM [ OLLeHKM NapaMeTpoB
BER, FER, BLER 1 PER npuemHukoB.
370 N03BONSAET NPOBEPATH KOAVPOBaHME
NOACUCTEM MOLYMIALIMN B CXeMax creLmna-
nnsnposaHHbix VIC, npoueccopos LIOC
Y MHOTWX PYrWX YCTPOMCTB. TW onumm
NoALEepXMBaloOT Take TeCTUPOBaHVe
XapakTepUCTUK 1 GYHKLMOHANbHBIX
BO3MOXHOCTeV MPUEMHUKOB B NpoLiecce
MHTerpaumu cxem PY 1 gemogynsauymnm
WAV Ha CUCTEMHOM YpPOBHE.

Hezaswcumo ot Toro, paboTaeTe v Bbl C OQHNM
pafnodopmMaToM UV MHTErpUpyeTe B 04HOM
YCTPOICTBE HeCKoNbKo popMaToB, yaobHbIN
[0CTYN K He0BX0AMMBIM TECTOBbIM CUrHanaMm
ycKopsieT NpoBepKy NpaBuAbHOCTM paboTel
yCTpoMCcTBa 1 noMoraeT obecneunts GyHKLM-
OHaNbHYl0 COBMeCTMMOCTb. 3Ta paboTa MoxeT
BbITb yCKOpeHa € MOMOLLbI MPOrPaMMHOro
obecneyenus Signal Studio, rnbkoro Habopa
VIHCTPYMEHTaNbHbIX CPeACTB 151 YCKOPEHHOTO
MOZE/MPOBaHNA CTHAN0B. 3TaNOHHbIE CUrHASbI
Signal Studio, aTTecToBaHHble komnaHueit Keysight,
YAYULWa0T BO3MOXHOCTM ONpeAeeHuns
XapaKTepuCTUK 1 BepuduKaLmn ycTponcTs
nonb3oBaTens.
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[MporpammHoe obecneverne Signal Studio
MOxeT BbITb rMbKo HacTpoeHo ANs peLeHus
caMblx pa3Hoobpa3HbIX 3afa4 TeCTUPOBaHMA
KOMMOHEHTOB 1 NpueMHuKoB. CHavana cnegyet
BbIOpaTb OAMH M3 ABYX Paboynx pexxuMos:
PEXVM BOCMPOU3BEAEHNISI CUTHASOB MU PEXUM
peanibHoro BpemeHn. PexxiiM BocnponsseeHns
CWTHaNoB NoJLepXvBaeT 1Ba YPOBHSA GYHKLM-
OHabHOCTW: 6a30BbIN 1 paclUMpeHHbIi. Pexim
peasibHOro BpemeHu obecneynBaeT JONONHK-
TeflbHble BO3MOXHOCTH, HanpuMep, yrpasfieHue
c obpaTHoV CBA3bIO B NpoLiecce reHepaLuy
curHanos. Takoi ypoBeHb rmbkocTu nomoraeT
HalTW ONTUMaNbHOe COOTHOLIEHME LieHbl

1 GYHKLMOHANBHOCTY, COOTBETCTBYIOLLEE
BalMM TpeboBaHMaM.

[MporpammHoe obecneverne Signal Studio
NoAJEPXMBAET Takne COBPEMEHHbIE TEXHONOMUMN,
kak LTE-Advanced, Multi-Standard Radio (MSR),
802.17ac WLAN 1 cuctemsl rnobansHoi cnyT-
HMKOBOW HaBMrauuw, a Takxe npegocTaBaser
LWMPOKME BO3MOXHOCTU NMPUMEHEHNS

B clefytolwnx obnactax:

- dopMmupoBaHue curHanos obluero
Ha3HauyeHus;

- COTOBas CBA3b;

- becnpoBofHble ceTu;

- ayLno- W BUAEOCUTHANbI;

- obHapyxeHue, onpefeneHne MecTono-
NOXeHWs, CrexeHne U HaBuraums.
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MopennpoBaHune peanbHbIX CUTHANOB B PEXNME peanbHoro

BpeMeHN

Bepudvikaumsa npremHoit 4acti b6a3oBbix cTaHumii ctaHaapTa LTE ¢ ucnons3osaHviem
reHepaLiyv Nofe3HbIX 1 MOMEXOBbIX CUrHAJOB B peasibHOM BpeMeHU

YcTporicTBo
CYMMUPOBaHuA
curHanos

0
H
s

| —
McTouHumK nomex

Ba3oBas cTaHUWS ceTu
craHpapta LTE (eNB)

Obpathas ceasb HARQ/TA

B nporpammHom obecnevenunn Signal Studio
PEeXVM peasbHOro BpeMeHu 1Cnosb3yeTtcs
015 onpefieNieHns NapaMeTpoB HeMOBTOPSHO-
LUMXCH CUTHAN0B, HEODXOAMMBIX AN UCMbITa-
HWIA NpUeMHUKOB. [paduyeckunii nHTepdelic
Signal Studio obecneynBaeT HenocpefCcTBeH-
HOe nofkJloYeHve K Nprbopy A5 3arpy3ku
napaMeTpoB U MHTePaKTUBHOE yrnpaBreHne
(unm ynpasnexve ¢ 06paTtHoli cBA3bIO) B Npo-
Llecce reHepauuu curHana. BoamoxkHoctn
paboTbl B pexkviMe peanbHOro BpeMeHu

B HacTosilL,ee BpPeMs AOCTYMHbI B MPOAYKTax
Signal Studio, koTopble NpeAHa3HayeHbl
ANs CnefyoLimnx cTaHAapToB:

- LTE FDD/TDD;

- W-CDMA/HSPA+;

- GSM/EDGE;

- cdma2000°;

- cucTeMbl robanbHoON CNyTHUKOBOMN
HaBurauuu;

- undposoe BMAEO.

PexuM reHepalnu B peanbHOM BPEMEHM
noffepXMBAeT CO3LaHre CNOXHbBIX U 4jn-
TeNbHbIX CLieHapveB curHanos. [Ing cuctem
CMYTHWKOBOW HAaBUraL MM BEKTOPHbIE
reHepatopbl curHanos MXG unun EXG moryt
MMUTUPOBAaTL A0 32 KaHaN0B yKka3aHus
MECTOMOOXKEHNS U MHOTONTY4eBOr0 pacnpo-
CTpaHeHUs B TeueHue bonee yeM 24 4acos.
B npunoxeHusax umdposoro TenesuaeHuns
(DVB) 270 pelweHwve noaaepxusaeT [0 ABYX
4acoB BOCMPOW3BEAEHNS CUTHana unm
HenpepbIBHONM reHepauuu nocnefosatesb-
HocTel gaHHbix PN23.

VicnbiTaHus B pexume ynpasieHus

c obpaTHoii cBsi3blo cTaHOBSATCS BCce bonee
BaXXHbIMU C MOSIBIEHNEM HOBEMLLIMX CTaH-
[lapToB LUndpoBoit becnpoBofHOW CBA3Y,
0cobeHHO Npu TeCTUPOBAHWU NPOMYCKHOM
CNocobHOCTY peanbHbIx kKaHanoB. [ns ceTeit
LTE nporpammHoe obecneyerwne Signal
Studio 1 reHepaTtop curHanos cepumn X
obecneyunBaloT NosHbIN Habop ncnbITaHU
NPVYEMHUKOB Ha COOTBETCTBME CTaHAapTaM
C TECTUPOBAHMEM XapakTepUCTUK 3aMKHYTO
uenu obpaTtHol cBA3M ba3oBbIX NpuemMone-
pepatoLmx cranumit (BTS).

YBennyeHHas namMaTb

CUIHaN0B Npous-
BOJIbHOM GOPMbI

BocnpownzsegeHne daiina
cuUrHana npoun3BosibHON GOpPMbI
yacTo ABnsfeTca Hanbonee
NpOCTbIM CNOCOBOM MofEeN1poBa-
HWUS HeCTaHAAPTHBIX CUTHaNoB
WAW CUTHaNoB, LOCTYN K KOTOPbIM
orpaHuyeH. B atux cayyasx
BaXXHbIM, XOTS 1 MPOCTbIM
TEXHUYECKMM LOCTUXEHNEM
ABASETCS YBeNNYEHHAsA NaMATb.
leHepaTtop curHanos MXG
obecneunsaet rnybuHy namaTu
0o 1 Bbib, a EXG — no 512 MBbIb.

Obnapas rnyburor namatm 1 BbI6,
reHepatop curHanoB MXG cnocobeH
obecneynTb ANNTENBHOCTb BOC-
Npon3BefeHVs HempepbIBHOMO
curHana bes NoBTOpeHNiA OT NATH
CeKYHJ, 0 HECKONIbKMX 4acoB,

B 3aBMCMMOCTM OT YacToTbI
ouckpeTusaunm. B HekoTopbix
Cyyasx aT0 MOXeT CAYXMUTb
anbTepHaTUBON reHepaunm
CUrHana B peajbHOM BPEMEHMU.
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Hepe,ﬂlHﬂﬂ N 3aHAA MaHeJ 1IN aHaJIoroBbIX reHepaTopoB CUTHAJIOB

YnobHoe coxpaHeHune
¥ 3arpyska HacTpoek
npubopa ¢ nepeaHeit naHenn

BcTpoenHas cucrema
KOHTEKCTHO-3aBUCUMOMN
crnpaBsku

MXG Analog Signal Generator
\:W KEYSIGHT nsis18
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® 3arpyska ¢paitnoB KoHGUTYpaLUUW, MULEH3NIA UK AaHHbBIX CUTHAanNa, PY Bbixop ¢ 3aLLMTON
nnbo nogknoyeHne fo Yetoipex USB-n3ameputenein MoLLHOCTK OT NpeBbILLIEHNS YPOBHS
Keysight uepes nopt USB 2.0 (tnn A) oTpaxeHHol MowHocTn fo 50 Bt

Bbixon, LF OUT ans BbiBOga CHHyco- Bbixog curHana cHXpoHu- Bxop umnynbcHo 3arpyska ¢aiinos KoHbUrypaumu,
MAANbHBIX CUTHANOB UM CUTHANOB 3alMKN BHELLHWX YCTPOICTB MOAYAALMN — UMNYNBChI SMLEH3NIA UK [aHHBIX CUTHana,
MHOToQYHKLMOHANbHOro reHepaTopa ¢ Hanpsikernem ot 0 go 10 B, c ypoBHamu TTJT unn nmbo nofkstoyYeHre 40 YeTblipex
¢ yactoton go 10 MIy (onuwmsa 303) NpoMnopLMOHanbHbIM Wary KMOTT gnutensHocTb0 USB-v3meputeneit MoLHOCTM
CBMNMPOBaHMS meree 20 He Keysight uepes nopt USB 2.0 (tvn A)
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CyMMUpoBaHue curHanos KoHduryprposaHve pasbemos @ [UcTaHUMOHHOe yripaBieHne @ CbeMHbil TBEpPAOTENbHbIN HAaKo-
Bxognos EXT 1 v EXT 2 gna TRIG 1 nnwn 2 B ka4ecTBe BX0OL0B 1 3arpyska ¢dalinos yepes nuTesb, NOCTaBASEMbIN C onumnen
KOMMO3WTHOM aHaNorosou [151 NOTOYHOTO 3aMycka B pexume noptbl 1000Base-T LAN, 006 (sawmTa KoHPUaAEHUMANBHBIX
MOAYNALMMK, COCTOSALLEN CBMMNUPOBAHMS UK B KavecTse GPIB unun USB (tun B) naHHbIX)
13 AM 1 YM/OM, nubo undpo- BbIXO[I0B CUIHasa yCTaHoBNeHUS
BOE CyMMMPOBaHUWe C CUTHaNoM MCTOYHVKA, BULEOVMMYIbCa
MHOrOQYHKLMOHaNbHOIO WAW CUTHana MMNyabCHON
reqeparopa (onuus 303) CUHXPOHU3aLWM

[pumMeyaHue: aHanorosble reHepatopbl curHanos MXG n EXG cepun X umetoT ognHakoBoe pacnonoxeHne pa3beMoB.
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Hepe,ﬂ,Hﬂﬂ N 3adHAA MaHE N BEKTOPHbIX reHepaTopoB CMIHaJ1oB

YnobHoe coxpaHeHue v 3arpyska

BCTpOEHHaﬂ CnCTeMa KOHTEKCTHO-

HacTpoek npubopa ¢ nepefHelt naHenu

3aBUCUMON cnpaBku
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¢ 3arpyska ¢ainoB KoHGUrypaLuu, MMLEH3UA UAW LaHHBIX CUrHana,

nnbo nofknodeHve fo Yetbipex USB-n3mepuTenein MoLWwHoOCTH

Keysight uepes nopt USB 2.0 (tnn A)

ObecneueHne dpaszoBoii kKorepeHTHOCTU Mexay PY
CUrHaNaMu HeCKosbKKX reHepaTopos cepun X Ans
cuctem PJIC ¢ dasnpoBaHHOM aHTEHHOW peLLeTKon uiu
bopMUpOBaHUA AvarpaMMbl HanpaBJeHHOCTU B CUcTeMe
MIMO ¢ ncnonb3oBaHem pasbeMos BxoAa/Bbixoaa

retepoauta (LO IN/OUT) (onuna 012)

& CTuMynauWs cructeM MOLYIMPYIOLLLMX
curranos 1/Q ¢ nomoLLbio CTaHAapTHLIX
aHanoroBbiX HECUMMETPUYHbBIX UK
anddepeHumansHbix Boixonos 1/Q
(onuma 1EL)

KoHdurypnposaHvie pasbemoB

BB TRIG 1, 2, unn EVENT 1, nnun
PAT TRIG pnsa pa3nuuHbix 3aad
reHepaLuy MOLYIMPYIOLNX CUT-
Hanos I/Q. MpruMepoM MoxeT bbiTb
KOHGUIypMpoBaHWe Bxoga 3anycka
[/19 CMHXPOHM3aLMK reHepaTopa
KOZ0BOM NocnefoBaTenbHOCTI/
Kanpa npu TecTupoBanunm koadbdu-
uveHTa butosbix owwnbok (BER)

AHanoroBble

MoakmoueHne K reHe-
paTopy MOZYIMPYIOLLINX
curHanos N5106A PXB
AN AMYAALUN KaHana
(c samuparmnem)

Bxobl 1/Q

PY Bbixog ¢ 3awwmTon
OT NPEBbILIEHNS YPOBHS

OTpa)KeHHOVI MOLHOCTU

KoHuryprposaHue Bcnomo-
raTeNbHOro pasbemMa BBOAA-
BbIBOJA AN Nepefayu

B peasibHoM BpeMeHu
curHanos, Takux kak HARQ,
TPC vnn HacTponku cuHxpo-
HU3aLMKN NS CUTHANoB
craHpaptos HSPA, LTE

Y MHOTUX ApYrX

no 50 Bt

3arpyska ¢aiinos koHbUrypaumm,
JIVLLEH3WIA MW AaHHBIX CUrHana,
nnbo nofkYeHre 10 YeTbipex
USB-un3meputeneit MoLLHOCTH
Keysight uepes nopt USB 2.0 (tnn A)

CbeMHbI TBEPAOTENBHBIN
HakonuTesb, NocTaBnse-
MbI ¢ onuueint 006
(3awmTa KoHOUAEHUM-
anbHbIX fAaHHbIX)

[puMeyaHue: BekTopHble reHepatopbl curHanos MXG n EXG cepum X MetoT oflMHakoBoe pacnojoXeHve pa3beMosB.
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