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R&S®FSVA3000
AHann3aTop cnekTpa
N CUTHANOB

KpaTkoe onucaHue

Anannzatop cnektpa u curHano R&S®FSVA3000
NMEET BCE YTO HYXHO, YTOObI CNPABUTCS C TaKUMU
TpeboBaTeNbHbIMI M3MEPUTENBHBIMY 3a1a4amMu, Kak
n3mepeHus curHanoB 5G NR, a MeHHO nonoca aHa-
nn3a 400 MI'L, MCKMOUMTENBHO HU3KUI (Ha30BbIiA LyM
-120 nbH/Ty npu otctpoike 10 kI 1 GonbLLOK au-
HaMMYecknn amanasoH. bnarogaps BbICOKON CKOPO-
CTW U3MEPEHMIA 1 NPOCTOTE UCMOJb30BAHUS AaHHbIN
aHann13aTop SBASETCS NOAXOASLMM NPMOOPOM NS
OTBETCTBEHHbIX 3a[1a4 MO aHain3y CUTHANOB Kak B Na-
Oopatopuu, Tak 1 Ha NPOW3BOACTBEHHON INHUMN,

Bun nepeaneit nanenu npubopa R&S®FSVA3000

Anannaatop R&S®FSVA3000 obecneunBaeT ypoBeHb Npon3BoauTeNb-
HOCTW, paHee AOCTYNHbIiA b A5 060PYA0BaHNS BbICLIErO Knacca.

OH 0/IMHaKOBO XOPOLLO NOAXOAMT KaK 1 aHanU3a CUrHanos ¢ GbICTPON
NePEeCTPOIKOA YaCTOThI 1 LIMPOKOMONOCHBIX CUTHAN0B, Tak 1 AN nHea-
pr3aLmn xapakTepucTiK yeunutenei MolLHocTu. Mpnbop noanepxmsaet
BCE COBPEMEHHblE CTaHAapTbl COTOBOI M BECMPOBOAHON CBA3N; ero au-
anasoHbl YacToT 1 ONUMI NONOC NPONYCKaHWs MaganbHO COOTBETCTBYIOT
craHaapty 5G NR.

Anannzatop R&S®FSVA3000 otnnyaeTtcst BO3MOXHOCTbIO BbINOAHSTL
BbICOKOCKOPOCTHbIE M3MEPEHNS, He xepTBys BY xapaktepuctukamn. OH
00ecneynBaeT BbICOKYH0 MPOMYCKHYIO CMOCOOHOCTb U BbIXOZ, NPOAYKLIAN
Ha NPOW3BO/CTBE KOMMOHEHTOB 11 6a30BbIX CTaHLWMIA COTOBOI CBA3M, a
TakXe XOPOLIO MOAXOAMT NS UCCNEA0BATENbCKIX 1 CEPTUDUKALIMOHHBIX
nabopatopuii.

Anannzatop R&S®FSVA3000 ocHalleH hyHKUMAMM 1 NPUNOKEHUAMY,
KOTOPbIE NO3BOASIKOT IErKO U MPOCTO BbINOAHAT CAMbIE COXHbIE MOMb-
30BatenbCkie n3Meperus. Teneps 3afasarb BY napameTpsl ¢ NOMOLLBIO
XECTOB Ha CEHCOPHOM 3KpaHe Tak Xe NpocTo, Kak N0Mb30BaTLCS CMAPT-
bOoHOM. OYHKLMS aBTOHACTPOIKM aBTOMATUYECKI YCTAHABAMBAET BaXHEI -
Line napameTpbl M3MEPEHNs (4aCTOTY, YPOBEHb, MHTEPBaN CTPOOMPOBA-
Hus). Pernctpatop komaHg SCPI, KOTOpbI 3anM1CbIBAET M TPAHCANPYET
LEACTBIS B PEXMME PYYHOTO YNPaBAEHNs B CLEHAPWIA KOMaHT, ANCTaHLN-
OHHOTO ynpaBfeHus — 310 MeyTa Nto60oro paspaboTyrka NPOrpaMMHOMO
obecneyeHns ans U3MepUTENbHbIX cucTeM. MYHKLUMKM NpepbiBaHNiA NOMO-
ryT B OTNAJIKE UCTbITYeMbIX yCTPONCTB (1Y), 06ecneynBas 3axsar u Aoky-
MEHTUPOBAHME PEeaKMX COOBITUA.




KnioyeBble dakTbl

1 [nanasoH yactot ot 10 'y po 4 Mu, 7,5 M, 13,6 MMu, 30 IMTu, uan
44 TTu (no 500 My, npu NCNOAb30BAHWM BHELIHETO CMECUTENS Ha
BbICLLVX [apMOHMKax 0T komMnanuu Rohde & Schwarz)

1 Monoca ananusa o 400 My,

1 OHONONOCHBI Ga3osblil Wwym npu otcTporike 10 kI (1 1Tw):
-120 abH/Ty

1 Touka nepeceyermns Tpetbero nopsaka (TOI) Ha 1 Tu: +20 abmBT (T1n.)

1 YpoBeHb co6c¢TBeHHOrO Wwyma (DANL) Ha 1 TTu; -153 abmBT

1 YpoBeHb co6¢TBEHHOrO tyma (DANL) Ha 1 T ¢ onumoHanbHbIM
npenycunutenem: —167 abmBT

1 BO3MOXHOCTb UCNOAb30BaHNS s 06NaYHOr0 TECTUPOBAHMS

1 Cetesoit uHtepdeiic 10 Fout/c (onums)

1 MHTepdelic nonb3oBatens ¢ MyNbTUCEHCOPHON TEXHONOTWEN, perucTpa-
Topom komang SCPI n noanepxkoin npepbiBaxuil

1 V3mepnTenbHble NPUNOKEHUS 1S aHann3a aHanorosbIx 1 LINGPOBbIX
curnanos, Bkatoyas 5G NR

Bua 3apHert nanenu npubopa R&AS*FSVA3000

[lpenmyLlecTsa

CoBpeMmeHHbIli Nob30BaTeNbCKUI MHTEPGElic
[> cTpaHuua 4

ﬂponymaHHue 3JIieMeHTbl ynpaBieHusa
[> cTpaHnua 6

Jlyywme B cBOEM KJIacce NPOU3BOAUTENILHOCTbL U HAbOP
dyHKUUN
> cTpaHnua 8

Monpepxka ctaHaapTta 5G U Apyrux cTaHnapToB 6ecnpoBoLHOI
CBA3N
> cTpaHuua 9

Bbicokasi CKOPOCTb U3MepeHuii A NPON3BOACTBEHHbIX
MCNbITAHUIA
> cTpannua 10

Lnpokuii cnekTp u3meputeNbHbIX NPUNOXEeHU
> cTpannua 11
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COBPEMEHHbIN
NoJIb30BATESIbCKUN
NHTEPhENC

®yHkums MultiView no3sonsieT 04HOBPEMEHHO 0TOBPaxXaTb HECKONbKO M3MEPEHNii
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OKpaH ¢ NoAAePXKON MyIbTUCEHCOPHOM TEXHONIOTUM

[ins 0cHOBHbIX BY 13mepenui, kak npasuno, TpebyeTcst KOPPEKTHO 3a-
[aTb LEHTPabHYIO 4acToTy, nonocy 0630pa, YPOBEHb 1, BEPOSTHO, MO-
nocy paspeLuenus. Mpn M3MepeHnn HeM3BECTHOTO CUrHana MOXeT ObiTb
[0CTaTOYHO CNOXHO OMPEAENNTb MPABUbHBIE HACTPOWKN. AHanM3aTop
R&S®FSVA3000 ocHalleH CEHCOPHBIM 3KPAHOM C MOAAEPXKOA MyNbTI-
CEHCOPHOW TEXHONOTUY W UHTYUTUBHO MOHATHON CTPYKTYPOW MEHIO, YTO
00ecneynBaeT NCKMIOYUTENBHYIO MPOCTOTY ynpaBneHns. 4ol 3apatb
LIEHTPAIbHYIO YaCTOTY WK OMOPHBIA YPOBEHb, OCTATOYHO NPOBECTY Of-
HUM NasnbLeM no akpaHy. C NOMOLLbIO XEecTa ABYMS NaibLami MOXHO
noACTpouTL Nonocy 063opa Unu auanas3oH yposHeii. Mopxoasuime Ha-
CTPOVIKI 33[AI0TCS B CYATAHHBIE CEKYHTDI.

Ha 6onbliom 10,1-0t0/iMOBOM 3KpaHe MOXHO B OTAENbHbIX OKHaX OfIHO-
BPEMEHHO 0TOOPA3UTb HECKO/bKO M3MEPEHNIA. ITO 3HAYUTENBHO YNpO-
LaeT aHanna pesynbtatos. PyHkums MultiView otoBpaxaeT Bce Bknaakm
Ha 0[IHOM 3KkpaHe. bnarogaps GyHkumM 3aaaHns NOCNE0BATENbHOCTEN
Sequencer 3mepeHns BO BCEX KaHanax BbINOMHSAIOTCS NOCAEA0BATENbHO,
OfMH KaHan 3a apyrum. Monb3oBaTenb NoAy4aeT NOCTOSHHO ODHOBNSIEMbIE
pesynbTatbl 63 He06X0AMMOCTI B AOAMON HACTPOIKE NapameTpoB.

Peructpartop komana SCPI nnga ObicTpoii aBTOMaTU3aLUM
Ananusatop R&S®FSVA3000 copepxut peructpatop komang SCPI, ycko-
psioLLMiA pa3paboTky MCMONHAEMbIX CLEHAPMEB ynpaBneHns. Bee aeit-
CTBMS B PEXVME PYYHOrO YNPaBIEHUs TpaHCAMPYIOTCS B komanasl SCPI,
KOTOPbIE MOXHO 3KCMOPTUPOBATH B BUAE 00bIYHbIX KOMaHa, SCPI unu B
KOZ, Ha OfIHOM W3 CTaHAAPTHBIX S3bIKOB MPOrPAMMMUPOBAHMS, TaKIX Kak
C++, Python 1 Matlab.

Ecnu TpebyeTcs BPYYHYI0 U3MEHNTb KOZ, KOHTEKCTHO-3aBUCHMas OHNaliH
Crpaska COLEPXNT MCHEPMbIBAIOLLYI0 MHPOPMALIIO, BKIKOYAS KOMAHLb!
SCPI n ux napametpsl.

Sequencer
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Reslen 800 Sequencer
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Jwnanorosoe 0KHO GYHKLUM NPEepPbIBAHNIA

[lnsi ycTpaHeHust HencnpaBsHOCTEN NPy NPOBEAEHUN HaYYHO-MCCNe0Ba-
TENbCKNX W ONbITHO-KOHCTPYKTOPCKMX paboT 4acTo TpebyeTcs aHanu3npo-
BaTb €[MHNYHbIE COOBITUS, HANPUMED, NMPEBLILIEHNE NPELENbHBIX IMHUIA
nnu 3HaveHnii EVM. Ananusatop R&S®FSVA3000 no3BonseT 3afaBatb
npaswuna 06paboTky Taknx COOLITMIA, HANPUMEP, CoxpaHuTb |/Q AaHHble
AN CHUMOK 3KpaHa. VITOroBblIit OTYET COAEPXKNT BCE 3aXBaYeHHbIE COObI-
TUS 32 ANTENbHBIA NEPUOL BPEMEHN.

HacTporiku BLINOAHAIOTCS B NPOCTOM [paduyeckom uHtepdeice, BHeL-
HuiA MK anst AUCTaHLUMOHHOIO ypaBneHns He TpebyeTcs.

@yHKUMS aBTOHACTPOIKU

®yHKUNS aBTOMATUYECKON HACTPOMKI NO3BOASIET GbICTPO HACTPOMTb Ya-
CTO BbINOMHAEMBIE U3MEPEHNS, TAKMe Kak 3aHMMaemMas noaoca YacTor,
cnektp, TDP, CCDF, APD n C/N. C nomoLipbio GyHKLUMM aBTOHACTPOMKM
npubop ONpeLenseT napameTpbl NOLABAEMOr0 CUrHana 1 aBTOMaTUYECKN
YCTaHaBNMBAET YACTOTY, YPOBEHb, QYHKLMM 3anycka 1 CTPOBUPOBaHMS.
Takxe B COOTBETCTBUM C ONPEAENEHHBIMI CTaHAAPTaMMN CBA3W HACTPONKY
n3meperuii ACLR n SEM ycTaHaBnnBatoTCs aBTOMATUyYeCKM.

WuTennektyanbHoe ynpaeneHue [eHepaTopoM CUrHaNoB

Bo mHorux uamepenunsx Tpebyetcs [eHepatop curHanos ans Gopmmnpo-
BaHMS IMB0 NPOCTOr0 HEMPEPLIBHOTO CUrHaNa, 60 MOAYAMPOBAHHOM
HecyLen. [ins Takux cyyaes B3aMOAENCTBIE MEXTY aHaN3aTopOM
R&S®FSVA3000 1 eHepaTopoM CUrHanoB, HanpyuMep, BEKTOPHbIM [eHe-
paTopom curHanoB R&S®SMBV100B , BbixoauT Aaneko 3a pamku 00bly-
HOrO OTCNEXMBAHWS CUrHAN0B. bnarogaps aucnetyepy B3aMMOCBA3N aHa-
NN3aTOP MOXET HANPAMYIO YNPaBNSTh [ €HepaTopoM. MI3MEHeHNs 4acToTbl
AN YPOBHS B aHANM3aTOPE HEMOCPEACTBEHHO NepesatTcs [eHeparopy.
NHTepdelic nonb3osatens l'eHepatopa MOXHO 0TOOPa3uTL Ha aHann3a-
TOPE, YTO AT N0Mb30BATENO BOSMOXHOCTb YNPABAATL BCE YCTAHOB-
KOW C 04HOro 3kpana. Peructparop komang SCPI Takxe MOXHO CBs3aTb
¢ l'eHepaTopoM. PyyHble HacTPOIKM Ha NloBoM Nprbope 3anuchiBaioTcs B
00wWwmii cueHapuit. MOXHO BbINOAHSTL CAOXHbIE M3MEPEHNS NapaMeTpOB
yeunTens ¢ umdPOBbLIM NPEAbICKAXEHNEM. AHANM3ATOP HANPSMYKO ne-
penaet npeabiCKaxeHHbI curdan eneparopy. [ns yayywenns ¢asosor
CMHXPOHM3ALIMN MOXET DObiTb Pean30BaHa B3aMMOCBS3b HA annapaTHOM
YPOBHE C MOMOLLBIO OMLMOHAIBHOTO MCTOYHMKA OMOPHOrO TAKTOBOIO CHr-
Hana yactoton 11T,

Bo mHormx CNy4anx ananoroBoe OkHO HDepb\BaHMV\ ycTpaHaet HeoBX0AMMOCTb MCNOAb30BaHMS BHeLLHero K. BmecTo nporpaMmmMnpoBaHnsg KOMaH-

namu SCPI ¢ nomoupto Mpaduyeckoro uxtepdeiica 3anaiorcs komanapl una IF-THEN.
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[1p0ayMaHHbIE 3NEMEHTbI YPaBNEHNS

12,1" MynbTMCEHCOPHBIN Aucnneli C BbICO-
KUM paspeLleHnem

MaHenb UHCTPYMEHTOB 1 Paspewenne 1280 % 800 nukcenen
1 BbICTPBIA BOCTYN K 4ACTO UCMOJb3YEMbIM 1 MynbTUCEHCOPHOE ynpaBnexue
DYHKLMAM

1 3arpy3ka 1 CoxpaHenue KoHGUrypaumii
1 [TonyyeHre CHUMKOB aKpaHa

1 Macwtabuposanue padukos

1 HacTpoiika oTobpaxaemblx aNeMeHTOB

MacwrabuposaHue lpadukos
1 [paduyeckoe maciTabupoBaxue
L5 IeTaNbHOTO NPOCMOTPa

1 MultiView ons pasHbix o6nacreit o FSVA3030 - Signal & Spectrum Analyze
1 PerynupoBka annaparHbix
HacTpoeK Mo, OGJ’I&CTb : i MultiView &8 Spectrum X | Spectrum 2 x
# . Ref Level 0.00 dBm RBW 3 MHz
MaCLIJTa6VIpOBaHVIFI 1 4 [y Spectrum . 10dB SWT 44ms VBW 3MHz Mode Auto Sweep
! i [:] 1 Frequency Sweep
Peructparop SCPI

YnpoueHHas 'eHepaums nporpaMMHoro
kofa s aBTOMATUYECKNX U3MEPEHMIA B
pexunme ancCTaHUMOHHOro ynpasieHnd

L L
CF 2.2 GHz 1001 pts 440.0 MHz/

Ref Level -5.00 dBm ® RBW 30 kHz SGL

Spectrum 2
P Att 5dB SWT 8ms (~53 ms) ® VBW 300kHz Mode Auto FFT

SCPI (1 ACIR
Adj

Sl

®YHKUMN NpepbIBaHMil e ot S
- |« i 2 Result Summa W-CDMA 3GPP Fwd
1 Beoa 3anay IF TI—JEN npsimo 13 GUI ; 0 s Bandwidth Offset Power
1 3anyck no cAyyaitHbIM CoBbITAAM T (Ref 2340 Wiz %
1715 GbICTPOrO YCTPaHeHHs ' e SHHOMIE S 7005 dbe

Alt1 3.840 MHz 10.000 MHz -71.91 dBc

Henonanok

3anyck npunoxeHu

beicTpbiin foctyn k Windows-npo-
rpamMmam C paclUMpeHnem .exe
na .com

Tpu nopta USB 2.0

1 [Ing HocuTenen faHHbIX

1 [Ing nOAKN0YEHNS NPUHALNEXHOCTEN

1 [Ing aTynkoB MOWHOCTM ¢ pasbemom USB
(mononHutenbHble nopthl USB 2.0/USB 3.0 Ha 3aa-
Hel naHenu)




®yHkuum R&S®MultiView un

R&S®Sequencer
1 OtoOpaxeHue Bcex BKaA0K Ha OfIHOM
3KpaHe
1 [TocnenoBatenbHbIE M3MEPEHNS ®yHKuMA aBTOHACTPOIIKU
1 [locTosHHOE 0OHOBAEHWE Pe3yNnbTaToB 1 ABTOMaTMYeckas HacTpoKKka YacToThl,

YPOBHS, 3anycka 1 CTpoOMpOBaHMs Ha
OCHOBE BXOJHOTO CurHana

1 ABTOMaTUYeCKIit BbIOOP TabauLl
napametpoB ACLR n SEM B
COOTBETCTBUW CO CTAHAAPTOM

3anyck 4acTo UCMoMb3yeMblX
n3mMepeHuii
ACLR, OBW, TOI', C/N, SEM

‘ Freq. ]‘ Span } AS’“c:}el ]‘ ‘\Setto ] Mg.-m \@
‘ BW ]‘ Sweep ‘ Trace ‘Triggerl 'Fl\::;':vn ﬂ

=
‘ Me“ ‘ (!f)ﬁ’isg ‘ Lines [B‘:t;‘u/t [Smgle [ Cnnl '
CbeMmHbI TBEPAOTENbHbIN UCK
Onups

,
Span 4.4 GHz

MutaHne npo6GHMKOB
+15B=, -12,6 B= 1 3emnq

® 1Rm Clrw = Probe

Span 25.7 MHz Volume Ext. Mixer Noise Source Control Trigge
IF In [ Input

-
Cmr

Overview

Smart-nopt

1 [Ing nsmeputener MoLWHoCTH

1 [Inq uHTEANEKTyaNbHbIX NCTOYHIKOB
wyma

00630p HacTpoek
OtoGpaxeHue 1 perynnpoBka Bcex an-
napaTHbIX HACTPOEK HA OIHOM SKpaHe
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Jlydlumne B CBOEM
Knacce npousBoau-
TEJIbHOCTb M HAboP

QYHKLMN

Jing MHOTUX 3MEPEHNI, NPOBOAVMbIX B Chepe
0EeCnpPOBO/HbIX TEXHONOMUI, a3POKOCMIUYECKOM I
000POHHOM CEKTOPE W NPU NPOU3BOACTBE KOMMO-
HEHTOB, TPEOYETCS HU3KII YPOBEHb (a30BOro Lyma,
LIMPOKas nonoca aHann3a v OoNbLIOK AyHAMUYe-
CKMA AnanasoH. AHanns3atop CrnekTpa 1 CUrHanos
R&S®FSVA3000 asnsetcs naeanbHbiM nprbopom ans
TECTUPOBAHMS Ha NPOU3BOACTBE W BEpUdUKALWN Ch-
cTem OeCnpOBO/HO CBA3M 1 UX KOMMOHEHTOB, a Tak-
Xe 15 CEPBICHOO 1 TEXHUYECKOro 00CNyXMBaHNS
Ha PbIHKE a3POKOCMIUYECKOI 1 0OOPOHHOI OTPACHH.

Jlyuwas B cBoeMm knacce Npou3BOAUTENbHOCTb

Anannaarop R&S®FSVA3000 obecneunsaet BY xapaktepucTiku, paHee
[OCTYNHbIEe MMLLb 15t 060PYA0BaHNS BbICLIEro knacca. brarogaps ypos-
HIO 0iHONonocHoro $azosoro wyma —120 abH/Tu npu oTcTpoiike 10 kL
CTAHOBATCS BO3MOXHbI Y3KONOAOCHbIE M3MEePeHns BOAN3N HecyLeii. Mpu
Hanuyum onuun n3mepenns hasosoro wyma R&S®FSV3-K40 yposeHb
c06CTBEHHOr0 Ga30BOro LyMa 0Ka3biBAETCS AOCTATOMHO HU3KUM AN
n3mepeHns GasoBoro Lyma 60NbLIMHCTBA [€HEPaTOPOB, NCMOAb3YEMbIX
B cepe 6eCNPOBOHbIX TEXHONOMIA, @ TAKKe a3POKOCMUYECKOM 1 000-
POHHOM CEKTOpax.

MakcumanbHas nonoca aHanusa 400 MI'y He UMeeT aHanoros ans npu-
6opoB faHHOro knacca. OHa UrpaeT BaxHyio POb NPy aHanu3e LW1pPoKo-
MONOCHBIX CUTHAN0B, ONPEAENEHINN XapakTePUCTIK CUTHANOB C BbICTPOI
NepecTpOIiKOil 4acTOThl 11 AN 3axBaTa KPaTKOBPEMEHHbBIX COObITUIA. [In
CCNEN0BAHNS HEIMHENHOIO NOBEAEHNS YCUNUTENEI MOLLIHOCTY Takxe
TpebyeTca Wmpokas nonoca 4actor.

CBepxy AMHaMUYECKMIA Anana3oH, Kak npasuio, OrpaHnyeH TOYKON ne-
peceyeHnst TpeTbero nopsaka (TOI). Y aHanuzatopa R&S®FSVA3000
3HayeHne Toukn TOI coctasnset +20 abmBT Ha 1 TTu. 310 no3sonset
BbINOJHATb TOYHBIE M3MEPEHNs TapMOHUK 1 CMPOB [AXE B MPUCYTCTBUN
CWbHBIX CUTHANOB M 06€CNeYNBaET NPEBOCXOAHbINA ANHAMUYECKUIA AN-
anasoH [y1s N3MEPEHUs MOLLHOCTM B COCELHEM kaHane. MoxHO ¢ fo-
CTaTOYHbIM 3aNacoM NPOBOAMTL AEMOAYNAUNMIO 1 u3mepenus EVM anq
CUTHaOB C 04€Hb LIMPOKOV NONOCON YacTOT U 60AbLUNM KOIGOUUMEHTOM
amnauTyabl.

U3mepuTenbHble NPUNoXeHUs

Anannzarop R&S®FSVA3000 obnanaet 6onbluim HABOPOM U3MEPUTENb-

HbIX NPUAOXEHNHA, BKIIOYas:

1 Ananna aHanorosoit moaynsuun AM, YM 1 ®M curHanos

1 BEKTOPHbI aHanu3 CUrHanoB ¢ OAHON HeCyLUen 1 LMdpPOBOI MOayNS-
uven, Bkmoyas pacyet EVM 1 GyHKUMIO BbIpaBHUBAHMS

1 N3mepeHne KoahduumeHTa Wwyma u ycuneHus yeunuTtenei u
cmecuTenen

1 N3mepeHue $a3osoro wyma

1 YrnyGneHHbIA aHanu3 UMNYAbCOB 1 UX XapaKTEPUCTUK BO BPEMEHU

1 /3mepeHue napameTpoB ycunautenen, Bknoyas pexumsl AM-AM un
AM-®OM, unppOoBbIE NPEAbICKAXEHNS U OTCAEXIUBaAHUE OrubaroLLeit

1 V13mMepuTenbHble Onuuin st BCEX COBPEMEHHBIX CTaHAapToB 6ecnpoBo-
[HOV 1 COTOBOI CBSA3M



[lopaepxka cTaH-
napta 5G n gpyrux
CTaHaapToB Oecnpo-
BOAHOW CBA3N

PacwupeHHas nonoca aHanmsa

[ins COBPEMEHHbIX CUrHanoB CBs3n TpebyeTcs Bce Honee LWmpokas
nonoca aHanu3a. brarogaps nonoce aHannaa 400 MI, aHanusatop
R&S®FSVA3000 ycTaHaBnMBaeT HOBbIIA CTaHAAPT B CBOEM kiacce. OH Mo-
XET 3axBaTUTb CPasdy YeTbipe cocefnue Hecyume 5G NR. 310 akoHoMUT
BPEMS Ha U3MEPEHUS 1 NO3BOASET aHANN3MPOBATL B3aMMOLENCTBIE U
CUHXPOHM3ALMIO MEXY HecyLwmu. baarogaps onuyoHanbHON BO3MOX-
HocTu 06xoaa XUI-dunbTpa, nonoca 400 My, focTynHa BNAOTb 10 Mak-
CUMabHON YacTOTbl COOTBETCTBYHOLLEN Mofenn npubopa, T.e. A0 44 Tu.

Ananusatop R&S®FSVA3000 obnagaet OTnn4HbIM AMHAMUYECKAM apana-
30HOM, KOTOPbIV AAET NPEUMYLIECTBA HE TONbKO NPW N3MEPEHUM CNEKTPa,
HO 11 NPY aHann3e 1 AEMOAYNSALMNA CUTHANOB C BLICOKIM KOIDOULUMEHTOM
amnanTYabl, Takix kak curHansl OFDM uan curiansl ¢ BbICOKAM NOPSLKOM
moaynsuuu. MpeBocxodHble 3HayeHns EVM menee 1% pocturalorcs npu
pabote co 160-MTu, curHanamu WLAN Ha vactotax 2,4 Ty unm 5,8 ITu, a
Takxe ¢ curdanamu 5G NR Ha yactote 28 [Tw. 370 noBbIlWaeT 3anac ans
NY — MUHUMU3MPYETCS BANSIHUE U3MEPUTENBHOIO NpMbopa Ha peayibTa-
Thl UBMEPEHNS.

Moppepxka BCex COBPEMEHHbIX CTaHAapTOB 6ecnpoBOAHOI
CBS3M

B aHannsarope R&S®FSVA3000 nmetoTcs onumm aHanuaa CurHanos
LNS BCEX COBPEMEHHBIX CTaHAAPTOB GECNPOBOAHON 1 COTOBOIA CBS3N,
BKJIIOYAS

1 3GPP 5G NR

1 EUTRA/LTE/LTE-Advanced

1 NB-loT DL

1 WCDMA

1 GSM/EDGE/EDGE Evolution

1 WLAN 802.11 a/b/g/n/p/ac/ax

Ananua curana 5G NR ¢ onunein R&S®FSVA3-K144 (Hucxoaswmii kanan) n R&S®FSVA3-K145 (Bocxopsiumii kaHan)

m MultiView =2 Spectrum X 5GNR X

I~

Mode
Frame Count

Ref Level 0.00 dBm Freq 5.8 GHz
® Att 0dB
YIG Bypass
1 Capture Buffer

10of1(1) Frame 1

® 1 Clrw | 3 EVM vs Carrier

o~
0.0 Hz 9.83 MHz/

4 Alloc ID vs Symbol X Carrier
PBCH

IPBCH DMRSPDSCH DMRS|

1 [

0.0 ms

2 Result Summary
Frame Results Selected
EVM PDSCH GPS|
EVM PDSCH 16QAM

2.01 ms/ 20.1ms
Selected  Averaged
Mean

0.68

ng
Power (dBm)

Sync Found

Downlink, 100 MHz ~ Capture Time 20.1ms BWP/SS All

P

|
98.28 MHz 0.0 Hz

6 Constellation Diagram

Setup

«| Reference

©155¢2BWP0 5 Power Spectrum

«| Transducer

1 Alignment

«| Display

1229 MHz/  122.88 MHz

Network +
9 Remote

System
‘| Config

Service +
4 Support

-
Lmr

Overview

Measuring... L0 |
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Bbicokas CKOpOCTb
N3MepEeHni pns
NPOV3BOACTBEHHbIX
NCNbITAHNN

Ananusatop R&S®FSVA3000 pa3paboTaH A/ist BICOKOCKOPOCTHON paboThl
B aBTOMATU3MPOBAHHbIX TECTOBbIX CUCTEMaX. OH NO3BOAET NPOBOAUTL
N3MepeHus cnekTpa, AeMOAYNALMIO CUrHana 1 NepexsioyaeTcs Mexay
peXmUMamin M3MepPeHnii 3a MUHIMaNbHO BO3MOXHOe Bpems. CruHtesatop
4acToT Nprnbopa NO3BOASET BLICTPO NepPekioyaTh YacToTy. N3mepeHus
ACLR 1 SEM Ha ocHose BIN® nposoasTcs ObiCTpee, YeM N3Meperus
CMeKTPa ¢ Pa3BepTKOi Mo YacToTe, MpY 3TOM COXPaHsia TOT Xe AnHaMuye-
CKiA AManasoH.

Onuys NOBLILIEHHOI BLIYUCTMTENBHOM MOLHOCTY 106ABASET YEThIPEXb-

MePHbIA NPOLECCOP AN YCKOPEHUS AeMOAYNALMM LNdPOBbIX CUrHANOB.
Owa Takxe no6asnset BHyTpeHHiolo WwiHy PCle 3.0 ansg 6onee GbicTporo
0OMeHa JaHHbIMI U3MEPEHNIA.

B03MOXXHOCTb UCNONb30BaHMS i 00NaYHOrO TECTUPOBAHUS

B cuctemax 06nayHoro TeCTMPOBaHIS aHanu3 CUrHanoB BbINONHAETCS

Ha BHELWHMX BbIYUCAUTENbHBIX cUCTeMax. [ing aToro Tpebyetcs nepegaya
OrpoMHOro konnyectsa |/Q naHHbix. AHanuaatop R&S®FSVA3000 onyHo
B3aMOAENCTBYET C cucTeMami 061ayHoi 06paboTkn faHHbIX. Ero ap-
XUTEKTYpa 0DEeCneynBaeT MakcuManbHO BbICTPYIO Nepeaady 3MePEHHbIX
I/Q manHbix. OnupoHanbHbIi ceTeroit nHtepdeitc 10 Fout/c nossonser
nepeaaBaTh [laHHbIE B CETb AAXE NP BbICOKOI YacTOTE AMCKPETU3aLMMN,
Tpebyemoii ans aHanuaa ¢ nonocoii 400 Mru,

Pexxumbl amynauum

3ameHa ycTapesLLero 060pyLOBaHNS B @BTOMATU3MPOBAHHBIX TECTOBbIX
CMCTEMAX MOXET CTaTb CEpPbe3HON NpobaemMoN, eCv NPUAETCS nepeni-
CblIBaTb BECb YNPABASIOLMIA KOL.

Anannaatop R&S®FSVA3000 ynpoluaeT 3aMeHy ycTapesLuyx npubo-
POB. PeXmMbl AMyNALMN MHOTIAX YCTAPEBLLNX aHANM3aTOPOB, BKI0Yast
R&S®FSP, R&S®FSU/FSQ, R&S®FSV, PSA, PXA 1 HP 856x, nossonsiot
COXPaHWUTb CYLLECTBYIOLNIA KOA. HET HUKaK1X MPUYMH COMHEBATLCS Me-
pef, 06HOBNEHNEM Napka MMetoLLLErocs 060pya0BaHUS A0 aHann3atopa
R&S®FSVA3000.

N3amepeHnst ACLR Ha ocHoBe BI® o6ecneunBaioT 3HauUTeNbHbIA BLIMTPbIL B CKOPOCTU NO CPABHEHMIO C Pa3BEPTKON Mo yacToTe. Mpn

atom aHannaarop R&S®FSVA3000 no-npexHemy COXpaHsieT CBOI BEAMKONENHBIN ANHAMWYECKIA Anana3oH.

m MultiView =8 Spectrum

Ref Level -16.00 dBm ® RBW 30kHz
° Att 5dB ® SWT 100 ms (~236 ms) ® VBW 300 kHz Mode FFT
1ACIR

-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm

-70 dBm

)

-80 dBm

SCPI. | -90 dBm
EBA

k’) 110 dBm

e CF1.9501 GHz

2 Result Summary
Channel

-100 dBm

1001 pts 2.58 MHz/

W-CDMA 3GPP Fwd

Bandwidth Offset Power

Tx1 (Ref) 3.840 MHz -8.03 dBm

Tx Total -8.03 dBm

Channel Offset Lower
Adj 3. 5.000 MHz -73.01 dBc
Alt1 3. 10.000 MHz -74.72 dBc
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v Ch Power
SGL
CP/ACLR
i Standard
® 1Rm Clrw
ACLR Mode
Abs | Rel

Noise
Cancellation

=] CP/ACR
Config

Display

Span 25.8 MHz
‘I config

|_Bd ke

Upper Cm
-73.09 dBc
-74.84 dBc

Ready  [[[[][I[]] )
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LLInpokumn cnexktp nameputenbHbIX

\J
NPUIOXEHNIA

W3meputenbHbie GyHKLUM

WU3ameputensHoe
npunoxexue
R&S®FSV3-K6
NmnynbCHble n3MepeHns

R&SC®FSV3-K7

Avanns momynauum fns ot-
LENbHbIX HECYLLMX C MOAYNS-
Lmeit AM/YM/OM

R&S®FSV3-K18

3mepeHve napameTpoB ycu-
nureneir !

R&S®FSV3-K18D

MpsiMble namepenns DPD 2
R&S°®FSV3-K30

M3mepeHue koadduumeHTa
LUyMa W YCUNEHUS METOLOM
Y-caktopa®

R&S®FSV3-K40
M3meperre $a3oBoro wyma

R&S®FSV3-K70

BekTopHbIl aHann3 curHanos
R&S®FSV3-K70M
MHOroMoLynSLUMOHHBI aHa-
m3?

R&S®FSV3-K70P
M3mepeHue koadduumeHTa
BER ana PRBS-nocnenosa-
TenbHocTen ¥

WU3mepsiemble napameTpbl

MapameTpbl UMNYNLCOB:

1 Bpewms: AanTenbHoCTb, YacToTa NOBTOPEHNS, NEPUOA NOBTOPEHNS,
KO3QGUUMEHT 3aM0aHEHNs, BpeMs HapacTaHus/cnaaa, Bpems
YCTaHOBNEHMS, BPEMEHHASH METKa, BPEMS BbIKIOYEHNS

YacToTa: YacToTa HeCyLLei, MeXUMMYNbCHAs Pa3HOCTb YacToT, CKOPOCTb
V3MEHEHIS YaCTOTbl, AEBMALMS YACTOThI, OLIMBKA MO YacToTe
MOLLHOCTb: NMMKOBAS MOLLHOCTb, CPEAHSS MOLHOCTb, OTHOLIEHME
NUKOBON MOLLHOCTY K CPEAHEN, MEXUMMYABCHAS MOLLHOCTb

®asa: Gasa Hecyluen, MexUMnybCHas pasHocTb Gas, AeBraums hasbl,
owwmbka no dase

Amnautyga: cnag, nynbcauum, JAUTENbHOCTb BbIOPOCA, YPOBEHb
BEPLUMHbI/OCHOBAHHS, YCPEAHEHIE NO MOLHOCTH, CPEAHSIS
nepejasaemast MOLHOCTb, MUHMMaNbHas/MMKOBas MOLLHOCTb,
OTHOLUEHME MOLHOCTEN NMKOBas K CPeAHeit/nnkoBast K MUHMMANbHOIA,
MEXUMNYNIbCHOE OTHOLUEHUE MOLLHOCTE

Koadduument mogynsumn (AM)

[Jlesnaups yactotsl (YM)

[esunauys dasbl (PM)

YactoTa mogynsiumm

KHW (THD) n SINAD

MouiHocTb Hecylen

AM-AM, AM-OM, EVM

Tonwwka kpubix AM-OM 1 AM-AM

KoadbdunumeHt wyma
LLlymoBas Temneparypa
KoappuumeHt yeunenus
Y-takTop

OpHononocHblit hasosblit Wym (SSB)
OcratoyHas YM n OM
1 Dxuttep

AHanM3 OMHOYHBIX HECYLLVX YaCTOT C LM(POBOI MOLYNALMEN BNOTb A0
O1TOBOTO YPOBHS::

Mopynb BekTopa ownbok EVM

Koadduument owmbok moaynsumu MER

Ownbka no dase

Ownbka no amnantyze

[1orpewHoCTb HeCyLLel YacToTl

MOrpeLwHOCTb CUMBONBHOM CKOPOCTH

Copur 1/Q

Koadduument Rho

Cweuenme 1/Q, ancbananc I/Q, kagpatypHas owwmbka

Cnag amnauTy sl

MoLHOCTb

KoaddunumeHT 6rToBbix OLWMOOK N3BECTHbIX MOTOKOB AaHHbIX
KoadduumeHT 61ToBbIX OWNGOK NOTOKOB, CHOPMUPOBAHHBIX C MOMOLLbIO
peructpos PRBS (R&S®FSV3-K70P)

AHann3 BeKTOPHbIX MOAYNMPOBAHHbIX CUrHANOB C HECKONbKUMU BIALAMM
mozynauuu, Hanpumep, DVB-S2(X) (R&S®FSV3-K70M)

ToeGyeTca sexTopHuii feneparop curHanoe RES®SMW200A

ToeByercs onuns RAS®FSV3-K18.

TpeGyeTc eewii HeTouHMK Wywa, Kanpnwep Noisecom NC346

ToeByerca onuus RES®FSV3-K70

To4eYHble M3MEPEHNS MMMYNbCOB: YacTOTa, aMnNTYAa, 3aBUCMOCTb (hasbl
OT MNYNbCA, TPEHAB! 1 [MCTOrpaMMBbl 1l BCEX NapameTpoB

Craructuka no umnynscam: CKO, cpeaHee, MakcumyM, MURIMYM

Tabauubl IMNYNbCOB

3azaBaeMble N0Nb30BATENEM NapaMETPbl M3MEPEHHS

Cnektp 34

Cnextp BY

WHankauns curtanos 34

Gunbtpbl 34 (GHY 1 ©BY)

Basewwugarowme GpunbTpsl (CCITT)

Llymonopasnenne

06Lwue n3mepenns yeunureneii

Lindposoe npefbickaxeHne Ha 0CHOBE NoMHOMOB (R&S®FSV3-K18)
Mpsimoe undposoe npeabickaxetne (R&S®FSV3-K18D)

YnpasneHne 1 CUHXPOHN3aLMs BEKTOPHbIX [€HepaTopoB CHrHanos
R&S®SMW200A 1 R&S®SMBV100B

Koppekums Wwyma aHanuaatopa (koppekums 2-ro kackasa)
N3ameperue NY ¢ npeo6pa3oBaHnem 4acToTbl

Ynpasnetue ['eHepatopom B kauecTse FeTepoANHa Npn N3MepeHnsx ¢
npeobpa3oBaH1eM 4acToThl

SSB 1 DSB

[nanasoH otctpoek ot 1 Ty ao 10 My

BbI6OP N0NOCHI pa3peLLenms 1 KONMYECTBA YCPEAHEHMIA [N KaXaoro
[1anasoHa OTCTPOVKN

3afaBaeMble avanasoHbl aHanuaa ang ocratouHoin YM/GM
OTCnexmnsaHme curHanos

OnuvoHanbHoe NoAaBneHne napasuTHbIX N3ny4eHni

naskoBas anarpamma

[lvarpamma curHanbHoro co3sesams

BekTopHas avarpamMma

[ucTorpamma

SkBanainsep

Mopmarbl ¢ HECKOMIbKAMI BUAAMI MOZYASILMN, HANPUMED:

= o1 2FSK no 64FSK

= MSK, GMSK, DMSK

= Heckonbko PSK (Hanpumep, BPSK, QPSK, 8PSK, 3m/8-8PSK v np.)
= o1 16QAM o 1024QAM

= 16APSK (DVB-S2), 32APSK (DVB-S2), 2ASK, 4ASK

= Onpepnensiemble NOAb30BATENEM CUTHANbHbIE CO3BE3AMS

Rohde & Schwarz R&S®FSVA3000 Aranuaatop cnektpa u curhanos 11



WUamepuTenbHble NPUN0XEHUs 11 cucTeM 6eCnpoBOAHOI CBA3N

KayecTtBO Moaynsiumm

W3meputenbHoe npunoxe-
Hue / TexHonorns
R&S®FSV3-K544
Koppekuws yactotHoi
XapakTepucTukm

R&S®FSV3-K10
GSM/EDGE/
EDGE Evolution

R&S®FSV3-K72/-K73
3GPP FDD (WCDMA)

R&S®FSV3-K91

WLAN IEEE802.11a/b/g
R&S®FSV3-K91P
WLAN IEEE802.11p
R&S®FSV3-K91N
WLAN IEEE802.11n
R&S®FSV3-K91AC
WLAN IEEE802.11ac
R&S®FSV3-K91AX
WLAN IEEE 802.11ax

R&S®FSV3-K100/
-K101/-K104/-K105
EUTRA/LTE TDD

W FDD

ULuDL

R&S®FSV3-K102
EUTRA/LTE MIMO

R&S®FSV3-K103
EUTRA/LTE-Advanced UL

R&S®FSV3-K106
3Meperust HUCXOaALLMX
curhanos NB-loT

R&S®FSV3-K144
Hucxopswmit kaHan 5G NR
R&S®FSV3-K145
Bocxopsuwmii kaHan 5G NR

12

MowHocTb

1 SnP-daiin 8 Gpopmare
Touchstone

3mepeHre MowwHoCTH
BO BpeMeHHoi1 06nacy,
BK/IH04ast MOLHOCTb
HecyLen

MOLLHOCTb B KOLLOBOVA
obnactm

3aBICHMOCTb MOLHOCTH
B k0J10BOIA 06NacT OT
BPEMEHN

®yhkuns CCDF

3aBUCUMOCTb MOLLHOCTH
OT BPEMEHM

MOowHOCTb NaKeTHOro
curHana

Koadppuument
amMnamnTy bl

3MepeHre MOLHOCTI BO
BPEMEHHOI 1 YaCTOTHOI
obnactsx

®yHkuma CCDF

1 /3mepeHne MOLLHOCTY BO
BPEMEHHOIA 11 YaCTOTHON
obnactax

1 3aBUCMMOCTb MOLLHOCTH
OT BPEMEHM

Koppekums 4acToTHOM
XapakTepuCcTIKL
(amnauTygHOM M $ha3oBoi)
N3MEPHTENBHON YCTAHOBKN
Mopaynb BekTopa ownbok EVM
Ownbka no hase/yactote
[opasnexne UCXoaHoro
CMeLLeHNs

[lnarpamma CUrHanbHoro
€038e3aMs

Mogpynb BexTopa ownbok EVM
Muk. owmbka B KOL0BOW
obnact

[lnarpamma curHanbHoro
€038e3aMs

Cweluenne 1/Q

OcT. owwnbKa B KOA0BOI
obnact

[incGananc I/Q

[lncbanaHc yeunenus
TOrpeLHOCTb LIEHTP. YacToThl
(norpeLwHoCTb CKOpPOCTU
nepenayn aNemMeHToB
curana)

EVM (nunoTHbIii curkan,
NlaHHblE)

EVM ot Hecyuweit

EVM ot cumBona
[lnarpamma CurHanbHoro
€03Be3aus

Cwmeuenme 1/Q

[ucBananc 1/Q

[lncbanaxc yeunenus
[MorpewHoCTb LeHTPaNbHOM
4aCTOTbI

TorpewHoCTb TakTOBbIX
IMMYABCOB CYMBONOB
pynnoBoe Bpems 3aaepxkn
Mogynb Bektopa ownbok EVM
[lvarpamma CurHanbHoro
€03Be3aus

Cwmelenue 1/Q

[lncbanaxc yeunenus
KsapparypHas owwnbka
[orpewwHOCTb LigHTPanbHOM
4acToThl (MOrPeLHOCTb
TAKTOBbIX NMMYNbCOB
CUMBOIOB)

Cm. R&S®FSV3-K100/
-K104 (n3mepeHue kayecTsa
MOZYNSILUN) ANIS KaXA0ro
oTaenbHoro Tpakta MIMO

Mogynb Bektopa otwnbok EVM
[lnarpamma curHanbHoro
€03B€e3aus

Oww6ka no yactote

Ownbka auckpeTusaummn
Mogpynb BexTopa ownbok EVM
EVM xPDSCH

[lnarpamma curHanbHoro
€03B€e3aus

Cweluenne 1/Q

[incGananc I/Q

[lncbanaHc yeunenus
TOrpeLIHOCTb LEHTPaNbHOI
4acTOoTbI

CnekTpanbHble
n3mepeHmns
R&S®FSV3-K544
Koppekums 4acToTHOM
XapakTepucTukm

1 CnekTp MoaynsiLmm
1 CnekTp nepexosa

1 CnektpanbHas macka
1 Koadpduument ACLR
1 /3mepeHrue moLHocTy

CnekTpanbHas Macka
Koaddunument ACLR
13meperme MoLwHoCTY
HepasHomepHOCTb
cnextpa

CnekTpasnbHas Macka
Koadduument ACLR
/3Meperre MoLLHOCTU
HepasHomepHOCTb
cnekTpa

MHoroyacToTHbili ACLR
ana FDD n TDD

Macka SEM

N CMEXHbIX
arper1poBaHHbIX
HECYLLX

1 HepaBHOMEpHOCTb
cnektpa, ACLR, SEM

Mpoyee

SnP-caiin
B Gopmare
Touchstone

Tabnuua kaHanos ¢
kaHanamu 6a3oBoii
CTaHLMM
CwmeleHne
CUHXPOHN3aLMM
3aBMCHUMOCTb
MOLLHOCTM OT
BPEMEHN

BuToBBbIN NOTOK
Mone curnana
3aBMCMMOCTb
CUTHaHOTO
€03B€3aus 0T
HecyLLen

BuToBbIl noTOK
CBOJAHBIN CNMCOK
pacnpenenexns
YcpenHerue

M0 HECKOMbKIM
N3MepeHusIM

CBOJHbIN CNncok
pacnpegenexns

CBOAHbIN CIMCOK
pacnpezeneHus
Tabnmua kaHanos ¢
kaHanamu 6a30Boit
CTaHuum

CneuuanbHble GpyHKunN

1 Koppekuws 4acToTHoM
XapakTepuCcTUKI (aMnauTyaHON 1
$a3oBoit) N3MePUTENLHOI YCTAHOBKN

Of1HO- 1 MHOrONaKeTHbIiA CUrHan
ABTOMaTHYECKOE OBHAPYXEHINE
MozynsaumN

ABTOMATU4YECKOE OBHAPYXEHNE
aKTMBHBIX KaHaI0B 11 AeKOAMPOBaHNE
noNesHoil MHpopmaLim
AsToMaTnyeckoe 06HapyXeHIe kofa
WwndpoBaHus

ABTOMaTH4ECKOE OBHAPYXEHNE
dopmara moaynsiumm HSDPA
Moasepxka cUrHanos pexima cxarus
Moanepxka HSPA n HSPA+ (HSDPA+
1 HSUPA+)

AsTOMaTM4YeCKOE 0BHApYXeHe Tuna
NakeTHOro curHana

AsTOMaTH4YeCKOE 0BHAPYXEHNEe
unaekca MCS

ABTOMaTM4YecKoe 0bHapyxeHne
nonoCkl YacToT

AsTOMaTH4YECKOE 0BHAPYXEHNE
3aLUTHOTO MHTEpBana

OuieHKa [IMHbI MONEe3HON Harpyaku no
nakeTHOMY curHany

®opmarbl IEEE802.11ax PPDU: HE
SU PPDU, HE MU PPDU, HE Trigger-
Based PPDU, HE Extended Range
SU PPDU

AsToMaTiyecKoe 0BHapYXeH1e Mogy-
NSUMK, AVHBI LMKIYeCcKkoro npedukca
1 1D cotbl

Bbipasrusaxue MIMO no Bpemehn
s R&S®FSV3-K100/-K104
BpemeHHast CUHXpOHM3aLNs
BHYTPUNONOCHON arperaumin HecyLx

ABTOHOMHaS, B 3aLMTHOM AManasoHe
11 BHYTPUNONocHas pabota
AsTomarnyeckoe o6HapyxeHue ID
COTbI

ABTOMaTnyeckoe 06Hapyxerue D
coTbl

MoanepxKka HeCKONbKMX Y4acTkoB
nonochl 4YacTot



KpaTkne TeXHNYeCckne xapakrepucTnku

Kpatkue TexHu4eckme xapakTepucTuku

Yacrorta

[lnanasoH yactor

CrapeHue NCTOYHNKA ONOPHOI YaCTOThI

Monoca nponyckauus
Monocsl paspeLuenms

Monoca |/Q-pemoaynsumu

da3oBblii wym

CpenHuii ypoBeHb cobcTBeHHOro Wwyma (DANL)
Yposetb DANL ¢ npeaycunutenem (onums R&S®FSV3-B24)
WUuTepmopynauus

Touka NepeceyeHns MHTEPMOLYNALNOHHBIX COCTABASIOLMX
TpeTbero nopsaka (TOI)
06wwas NorpeLHoCcTb U3MepeHus

R&S®FSVA3004
R&S®FSVA3007
R&S®FSVA3013
R&S®FSVA3030
R&S®FSVA3044

¢ onupeit R&S®FSV3-B4
CTaHAAPTHbI GUALTP
bunbtp RRC

KaHanbHbI GuALTP
B1AeOUILTD
CTaHaapTHas MoAesb
¢ onumeit R&S®FSV3-B40
¢ onupeit R&S®FSV3-B200
¢ onumeit R&S®FSV3-B400
Hecywas 1My
otcTpoitka 1 kl'y,
otctpoitka 10 kI,
otcTpoiika 100 Iy
orcTpoitka 1 MIy,
11Ty
50 MMy < f<7,5MMy

11Ty

21Ty,

ot 10 Tu mo 4 Iy,
ot 10 Tumo 7,5 MMy
Ot 10 Ty no 13,6 My,
0110 'y no 30 Iy,
ot 10 'y po 44 M,
1x10°8Top
1x107BTop

ot 1Tu o 10 Ml

18 kT, (NADC), 24,3 kT (TETRA),
3,84 My (3GPP), 4,096 Mry
ot 100 My go 5 My,

ot 1Ty mo 10 Mly,
28 Mry
40 My
200 Mry,
400 Mry,

< -115 nbH
< -120 pbH
< -125 pBH
< -137 pBH
-153 nbmBT (Tvn.)
-167 nbmBT (Tvn.)

> 17 nbmBT, ™n. 20 ABMBT

0,29 nb

MHdopmMaums ong 3akasa

Ba3oBbIi1 610K

Ananusatop cnektpa 1 curanos, ot 10 T'u go 4 My
Anannaatop cnektpa 1 curtanos, ot 10 'y ao 7,5 I,
Ananuaatop cnektpa v curianos, ot 10 My go 13,6 MMy,
Ananuaarop cnektpa v curHanos, ot 10 'y 1o 30 My,
Anannsatop cnekTpa v curHanos, ot 10 'y o 44 My,
AnnapartHble onuun

BokoBble pyyKku s nepeHoCKM

Ayamonemopynstop

TepmocTaTupoBaHHbIii 0NopHbIA kBapLieBbli Fexepatop (OCXO)
JlononHuTenbHble HTEPGENCH

Ceresoii nHtepdeiic 10 Fout/c

YnpaeneHue BHeWHUM [eHepaTopom

06xoz XWT-npecenekropa

LLInpuHa nonocsl aHanuaa 40 M,

LwvpunHa nonocel aHannsa 200 M,

LLnpuHa nonocsl aHanuaa 400 MIy,

R&S®FSVA3004 1330.5000.05
R&S®FSVA3007 1330.5000.08
R&S®FSVA3013 1330.5000.14
R&S®FSVA3030 1330.5000.31
R&S®FSVA3044 1330.5000.44
R&S®FSV3-B1 1330.5700.02
R&S®FSV3-B3 1330.3765.02
R&S®FSV3-B4 1330.3794.02
R&S®FSV3-B5 1330.3820.02
R&S®FSV3-B6 1330.3913.02 Tpebyetcs onums R&S®FSV3-B114
R&S®FSV3-B10 1330.3859.02
R&S®FSV3-B11 1330.3865.02
R&S®FSV3-B40 1330.4103.02
R&S®FSV3-B200 1330.4132.02 Tpebyetcs onuna R&S®FSV3-B114
R&S®FSV3-B400 1330.7154.02 Tpebyetcs onums R&S®FSV3-B114
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3anacHoil XecTkui anck R&S®FSV3-B18 1330.4003.02 Tpebyetcs onuus R&S®FSV3-B20
CbeMHbI XeCTKNIA anck R&S®FSV3-B20 1330.3971.02

BY-npenycunutens ans R&S®FSV3004 1 R&SCFSV3007 R&S®FSV3-B24 1330.4049.07

BY-npenycunutens ans R&S®FSV3013 R&S®FSV3-B24 1330.4049.13

BY-npenycunutens ans R&S®FSV3030 R&S®FSV3-B24 1330.4049.30

BY-npenycunutens fns R&SCFSV3044 R&S®FSV3-B24 1330.4049.44

OneKTPOHHIN atTeHioaTop, war 1 Ab R&S®FSV3-B25 1330.4078.02

3atwwTa ot 3anuc Ha USB-Hakonutenn R&S®FSV3-B33 1330.4861.02

PaclmpeHHble BbIMUCANTENbHbIE BO3MOXHOCTH R&S®FSV3-B114 1330.4910.02

YnpaBneHne UCTOYHMKOM Liyma Yepe3 BNC R&S®FSV3-B28V 1330.6664.02

OnopHas yactora 1My R&S®FSV3-K703 1330.7502.02

Onuuu BcTpoerHoro MO

MmnynbCHble n3mepeHns R&S®FSV3-K6 1346.3330.02

AHanu3 aHanorosbix BuAoB mMogynsum (AM/4M/GM) R&S®FSV3-K7 1330.5022.02

Moanepxka AaT4NKOB MOLLHOCTI R&S®FSV3-K9 1346.3676.02

Ananua curHanos GSM/EDGE/EDGE Evolution/VAMOS R&S®FSV3-K10 1330.5039.02

3mepeHue napameTpoB ycunutens R&S®FSV3-K18 1346.3347.02

MpsMble U3MepeHus npeabickaxenuii (DPD) R&S®FSV3-K18D 1346.3353.02 Tpebyetcs onuns R&S®FSV3-K18
N3meperue koadduumenTa wyma R&S®FSV3-K30 1330.5045.02

3atuTa 0T 3anncy 4ns TBEPAOTENLHOMO HAKOMUTENs! R&S®FSV3-K33 1346.3360.02

3mepeHue $a3oBoro wyma R&S®FSV3-K40 1330.5051.02

N3meperre SMIM R&S®FSV3-K54 1330.5068.02

BeKTOpHbIt aHann3 curHanos R&S®FSV3-K70 1330.5074.02

MHOroMoayNAUMOHHbI aHanu3 R&S®FSV3-K70M 1346.3376.02 Tpebyertcs onuna R&S®FSV3-K70
N3vepenve BER PRBS R&S®FSV3-K70P 1346.3382.02 Tpebyetcs onums R&S®FSV3-K70
N3mepenue curtanos 6C 3GPP FDD (WCDMA), skntoyast HSDPA n HSDPA+ R&S®FSV3-K72 1330.5080.02

N3amepeHue curianos MC 3GPP FDD (WCDMA), sknioyast HSUPA n HSUPA+ R&S®FSV3-K73 1330.5097.02

N3mepenue curHanos WLAN 802.11a/b/g R&S®FSV3-K91 1330.5100.02 191 NOAAEPXKM MONOCHI aHaNN3a CUrHanos

> 28 MIy TpebyeTcst onunst R&S®FSV3-B40
nm R&S®FSV3-B200

N3mepenue curnanos WLAN IEEE802.11n R&S®FSV3-KIIN 1330.5139.02 Tpebyetcs onums R&S®FSV3-K91;
IN9 NOAAEPXKN NONOCHI aHaNM3a CUrHanoB
> 28 MI'y Tpebyetcs onums R&S®FSV3-B40
nm R&S®FSV3-B200

N3meperue curHanos WLAN IEEE 802.11ac R&S®FSV3-K91AC 1330.5116.02 Tpebyetcs onums R&S®FSV3-K91;
IN91 NOAEPXKN NONOCHI aHaNM3a CUTHaNoB
> 28 MIy Tpebyetcs onums R&S®FSV3-B40
i R&S®FSV3-B200

N3mepenue curHanos WLAN [EEE 802.11ax R&S®FSV3-K91AX 1346.3399.02 Tpebyetcs onuns R&S®FSV3-K91;
715t NOANEPXKM MONOCHI aHaNU3a CUTHaNoB
> 28 MIy Tpebyetcs onuus R&S®FSV3-B40
nm R&S®FSV3-B200

N3mepenue curHanos WLAN [EEE 802.11p R&S®FSV3-K91P 1330.5122.02 Tpebyetcs onums R&SOFSV3-K91

N3mepenme curkanos 6C EUTRA/LTE FDD R&S®FSV3-K100 1330.5145.02

N3mepenue curnanos AO EUTRA/LTE FDD R&S®FSV3-K101 1330.5151.02

N3meperue curianos 6C EUTRA/LTE MIMO R&S®FSV3-K102 1330.5168.02 Tpebyetcs onums R&S®FSV3-K100 nnm
R&S®FSV3-K104

N3mepeHrue Bocxopsiumx curhanos EUTRA/LTE Advanced R&S®FSV3-K103 1330.7231.02 Tpebyetcs onums R&SCFSV3-K101 nam
R&S®FSV3-K105

NamepeHue curianos 65C EUTRA/LTE TDD R&S®FSV3-K104 1330.5174.02

3mepenue Bocxoaswmx curianos EUTRA/LTE TDD R&S®FSV3-K105 1330.5180.02

3mepenue Huexoasumx curHanos EUTRA/LTE NB-loT R&S®FSV3-K106 1346.3418.02

M3mepenue Huexopsumx curHanos 3GPP 5G-NR R&S®FSV3-K144 1330.7219.02 Tpebyetcs onums R&S®FSV3-B200

N3mepeHue Bocxopsiuyx curianos 3GPP 5G-NR R&S®FSV3-K145 1330.7225.02 Tpebyetcs onums R&S®FSV3-B200

Monb3oBatenbckas KOPPEKLMS 4acToTbl ¢ NOMOLLBIO SnP-daiina (Koppekums YacToTHoi xa-  R&S®FSV3-K544 1346.3630.02

PaKTePUCTUKN — amnAUTYAHON 1 Ha30BOIA — N3MEPUTENBHON YCTAHOBKM)
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HanmeHoBaHue Kop 3aka3a MpumeyaHus

PekomeHayeMmble JOMONHEHS

MHTennekTyanbHble NCTOYHINKY LymMa AN 3MepeHns KoaGGUUMeHTa LWyma 1 yCuneHns 8 R&S®FS-SNS26/ 1338.8008.xx Tpebyetcs onums R&S®FSV3-K30
navanasote a0 55 My R&S®FS-SNS40/ (xx = 26/40/55)

R&S®FS-SNS55
[lepxatens ans 19-noiimMoBoit cToiiku 4 HU 1/1 R&S®ZZA-KN4 1175.3033.00
HaywHukn R&S®ERST.2 0708.3010.00 Tpebyetcs onuns R&S®FSV3-B3
KaGenb wuHbl IEC, pnHa 1 m R&S®PCK 0292.2013.10 Tpebyetcs onuns R&S®FSV3-B5
Kabenb wunbl [EC, gnnHa 2 m R&S®PCK 0292.2013.20 Tpebyetcs onuns R&S®FSV3-B5
Cornacytoulee yctpoiictso, 50/75 Om, ot 0 fo 2700 MI'w, cornacoBane no 0601Mm koHuam  R&S®RAM 0358.5414.02
Cornacyiouee yctpoiicteo, 50/75 Om, ot 0 go 2700 MIu, cornacoBaHne no ofHOMY KoHLy — R&S®RAZ 0358.5714.02
AHTNOANKOBAS MNEHKa R&S®FPL1-Z5 1323.1690.02
Brokuparop noctosHHoro Toka, ot 10 KTy ao 18 I, pasbem N-tuna R&SC®FSE-Z4 1084.7443.02

MporpammHoe oGecneyenue ans MK

Baszosas Bepcus M0 R&SCVSE 29 R&S®VSE 1345.1011.06
Bepcust M0 R&S®VSE ans npeanpustyii ¥ Bepcust MO R&S®VSE anq npeanpustuii 1345.1105.06
AnnapaTHblid KoY MMLEH3NN R&S®FSPC 1310.0002.03
AnnaparHbiii K04 MLEH3UN

AnnapaTHblid Koy MMLER3NN R&S®FSPC 1310.0002.03
AnnapartHblii KoY NAaBaoLLEen LEH3NN R&S®FSPC-FL 1310.0002.04

CepsucHbie onuum
ConposoxaeHue M0 R&S®VSE R&S®VSE-SWM 1320.7622.81

1) [uns nonyseHus NnasaLiei AMUEH3I Ha NOAYKT TPEBYETC 0N RESOFSPC-FL, a BMECTO K0aA 38KA3A KXKX.XXKX.08 HYXHO HCNOA30BATE KOR XKKK XXKX51.

ToeByercs onuns RES®FSPC.

3)  Heaocrynko ana RAS®FSPC-FL.

ToeByercs onuns RES®FSPC wnn RAS®FSPC-FL.

basosbiit 610k 3 Tona

Bce ocTanbHble anemeHTbl ) 1Ton

Onuun

PactumpeHue FapaHTuitHOro cpoka Ha oauH o, R&S®WET 06patutech B MECTHBI 0DUC NPOAAX GUPMbI
PacLupenite MapaHTuitHoro cpoka Ha aga [oga R&SCWE2 Ronde & Schwarz

PacwwmpeHne apaHTuitHoro cpoka Ha 0auH FOA, BK0Yas eXeroaHylo kanubposky R&S®CWA1

Pacwmperue MapaHTniiHoro cpoka Ha aga Moz, BKoYas eXerofxyto kannbposky R&S®CW2

PaclumpeHine FapaHTmitHoro cpoka Ha 0fuH [og, BKIt0Yas eXeroaHyio kanubposky B akkpe-  R&S®AWT
ZMTOBAHHOM METPOJIOTMYECKOM LIEHTPE
Paclumperue MapaHTnitHoro cpoka Ha aa Fofia, BKoYas eXerofHyto kannbposky B akkpe-  R&S®AW2
LMTOBAHHOM METPOJIOTYECKOM LIEHTPE

1) /AN YCTaHOBAGHHSX ONLUI NUMEHRETCA OCTAIILAACS [apanTHA 62308010 G10Ka, ec/u oKa npesbiluaeT 1 [0A. MCKIoHeHMe: BCe akkyMyNATOpHLIe GaTapen umeioT fapanTio 1 foa,

[ns NPUHATAS ONTUMANBHOTO PELLEHNS, OTBEYAIOLLEr0 BaLIMM NOTPEOHOCTAM, 06paTUTECh K TEXHUYECKOMY cnelmanucty koMmnaun Rohde & Schwarz.
Haiigute banxaiiiuee npeacTaBntenbcTBo komnaHum Rohde & Schwarz Ha caitte www.sales.rohde-schwarz.com
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Rohde & Schwarz

BosbLue Yem Cepauc pynna komnanuii Rohde & Schwarz, cneumanuanpyiowascst Ha npoms-

1 110 BCEMY MDY BO/CTBE 3N1EKTPOHHOr0 060PYA0BaHNS, NPeNaraeT MHHOBALIMOHHbIE

B peLLeHns B CNeayloLLyx 00nacTsx: KOHTPOMb U M3MEPEHYS, Tene- u

1 UHAUBMAYaNbHO U rmoko

- O e e pafvoBeLLaHNe, 3alMLLIEHHAs CBS3b, KUOEPOE30NACHOCTb, MOHUTOPHHT U
1 Ha NUTENbHYI0 NepenexTvay TecTupoBarue ceteit cea3n. OcHoBaHHas 6onee 80 neT Ha3aj, aTa He3a-

BMCUMAsH KOMNaHWs, WwTab-kBapTpa KOTOPOIt pacnonoxeHa B r. MioHxeHe
(Fepmanms), UMEET LUIMPOKYI0 TOProOBO-CEPBUCHYIO CETb 1 NPeacTaBieHa
ROHDE & SCHWARZ B POCCUU Gonee yem B 70 cTpaHax.

r. Mockea

117335, HaxumoBckuii npocnek, 58
Ten.: +7 (495) 981 35 60

e-mail: sales.russia@rohde-schwarz.com

www.rohde-schwarz.com/ru

r. Camkr-TleTep6ypr PecypcocGeperatoiye MeTofibl IPOEKTUPOBaHNUS

197101, yn. Iuserckas, 4. 1, odwcs 606 1 604 1 9konoruyeckasi 6e30MacHOCTb 1 3KONOTMYECKMIA cref,
Ten.: +7 (812) 448 65 08 1 9HeproaddEKTUBHOCTb 1 HU3KNIA YPOBEHb BbIGPOCOB
e-mail: sales.petersburg@rohde-schwarz.com .
1 ﬂ,OJ’IFMM CPOK Cﬂy)KﬁbI 1N ONTUMKU3NPOBaHHbLIE NPON3BOACTBEHHbIE
r. HoBocubupek pacxofbl
630132, yn. Kpactospckas, . 35, oduc 1603
Ten.: +7 (383) 23039 91 CepTuduumMpoBaxHas cuctema CepruduunposanKas cuctema
e-mail: sales.novosibirsk@rohde-schwarz.com MEHE[IXMEHTA KauecTsa 3KONOMYECKOrO MEHEAXMEHTa

r. KpacHosipck
660135, yn. Bechbl 3a, bL, «BecHa», oduc 410
Ten.: +7(391) 276 16 53

r. HwxHnii Hosropop

603000, yn. Makcuma Fopbkoro, 4. 117, oduc 509
Ten.: +7(831) 233 03 00

Ten.: +7(831) 233 03 01

e-mail: sales.nnovgorod@rohde-schwarz.com

r. PoctoB-Ha-[loHy

344018, yn. Texyyesa, 4. 139/94, Clover House, oduc 434
Ten.: +7(863) 206 20 29

Ten.: +7(928) 12522 74

e-mail: sales.rostov@rohde-schwarz.com

r. ExatepuHOypr

620142, yn. 8 mapta, 4. 51, oduc 702

Ten.: +7 (343) 311 00 72

e-mail: sales.ekaterinburg@rohde-schwarz.com

r. KasaHb
420034, yn. [lekabpuctos, 4. 856, opuc 712
Ten.: +7 (843) 567 27 51

e-mail: sales.kazan@rohde-schwarz.com o
CepBUCHbIi1 LLEHTP

000 "POLE u LLIBAPL, PYC"

117335, r. Mocksa, HaxumoBckuii npocnek, 58
Ten.: +7 (495) 981 35 67

dakc: +7 (495) 981 35 69

e-mail: service.russia@rohde-schwarz.com

r. BopoHex

394030, yn. Komuccapxesckoli, a. 10, oduc 1213
Ten.: +7 (473) 206 55 78

e-mail: sales.voronezh@rohde-schwarz.com




