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KPATKOE ONMMMCAHUE

CunbHbiMK CTOPOHAMK aHanu3atopa cnektpa u curHanos R&S®FSV3000 aensitoTcsi BO3MOXHOCTb
ObICTPOI1 HACTPOIKM U BbINONHEHNE CNOXHbIX U3MepeHuii. Hanpumep, n3amMepeHne 0AHMM HaXaTuem
KHOMKK, 3axBaT MHOpPMaLun 0 peakux codbiTuax Ha ocHoBe ¢yHkumn Event Based Actions unu
NpoCToe NPOrpamMmMupoBaHune CLeHapueB ¢ NOMOLLbIO peructparopa komaHg, SCPI. Ewe ogHum
Ba)XHbIM NPEMMYLLECTBOM SIBASETCS BbICOKAs CKOPOCTb U3MEPEHUIA, YTO NO3BOJISIET 00ecneynTb Ha
NPon3BOACTBE (B COCTAaBE aBTOMATM3UPOBAHHbIX CUCTEM) OOJbLLYIO MPOMYCKHYI0 CMOCOOHOCTL NpK
nNpoBeAEeHUN UCTbITAHUMN.

Ananuzatop R&S®FSV3000 ocHaleH GyHKLMSMU, KOTOPbIE NO3BOASIOT Ananuzatop R&S®FSV3000 pa3paboTtaH ans BbICOKOCKOPOCTHBIX 13Me-
NIErko 1 BbICTPO HACTpaMBaTh CaMble COXHbIE M3MepeHNs. 3afaBatb PEHWIA. ITO €ro raBHOE NPEUMYLLECTBO, 0COBEHHO NPY MPUMEHEHNM Ha
BY-napameTpbl C NOMOLLBIO XECTOB Ha CEHCOPHOM 3KPAHE Tak Xe npo- NpOM3BOACTBE, Befb OH 00eCneynBaeT GbICTPOE BbINONHEHNE CNEKTPaNb-
CTO, KaK N0Mb30BaTbCH CMapTPOHOM. DYHKLMS aBTOHACTPOIKN aBTO- HbIX M3MEPEHWI, BbICOKOCKOPOCTHYIO AEMOAYASLMIO CUrHana u 6bIcTpoe
MaTWYECKM YCTaHABNMBAET KIT0YEBbLIE NAPAMETPbI: 4aCTOTY, YPOBEHb W nepexioyeHne Mexay pasnuyHbIMN PEXUMaMI U3MEPEHNIA.

HacTPOIKK CcTpoOMpoBaHus. Pernctpatop komaxa SCPI, koTopblid nepeBo-

JUT OENCTBUS B PEXMME PYYHOIO YNPaBAEHNS B KOMaHbl AUNCTAHLMOHHO- R&S®FSV3000 no3BonseT NpoBoaMTL aHanM3 LMhPOBOI MOAYAALMN C

r0 YNpaBieHus, 3HAYUTENBHO YCKOPSET MPOrPaMMNUPOBAHIE CLIEHAPHEB. nonocoi aHanuaa a0 200 Ml ans cTaHAapToOB COTOBOIA 1 6ECNPOBOAHOIA
A dyHKUMM NpepbiBaHWiA nOMOryT B 0Tnaake MY, obecneynsas 3axeart u cBa3u, Btoyas cranaapt 5G NR.

[JOKYMEHTUPOBAHWE PeaKMX COObITUA.

R&S®FSV3000: Bua cnepeay.

[ Mutview = spectrum
Ref Level 0.00dBm  Freq 5.8 GHz Downlink, 100 MHz  Capture Time :
Tof1(1) Frame
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NPEUMYLLECTBA

» [lnanasoH yactot ot 10 Iy mo 4 /7,5 /13,6 [Tu/30 MMu/44 [Ty,
(mo 500 Iy, mpn MCMOMb30BAHWN BHELIHErO CMECUTENS Ha
rapmoHukax o1 komnaHum Rohde & Schwarz)

» [lonoca aHann3aa ao 200 My,

» OmHONONOCHbI $Ga3oBbii wym npu otcTpoiike 10 kI (1 ITi):
< -114 nbH/ly

» Touka nepeceyenns Tpetbero nopsaka (TOI) Ha 1 [Tu; +18 abmBT
(tun.)

» YpoBeHb co6¢cTBEHHOTO Wyma (DANL) Ha 1 ITu: -151 nbmBT

» YpoBeHb co6¢TBEHHOTO Wyma (DANL) Ha 1 [Tt ¢ onumoHanbHbIM
npemycunutenem: =165 gbmBT

» B03MOXHOCTb MCM0/b30BAHNSA A8 061a4HOr0 TECTUPOBAHNS

» LAN nHTtepdeiic 10 Fout/c (onuus)

» UHTepdelic nonb3oBarens ¢ MynbTUCEHCOPHLIM 3KPAHOM,
perncTpatopom komaHa SCPI 1 noaaepxkoi npepbiBaHuii

» l3mepuTenbHbie NPUNOXEHUS AN aHaNN3a aHanoroBbIX 1
UNhpOoBbIX CUrHanoB, Bkoyas 5G NR

R&S®FSV3000: Bupa c3aan
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COBEPLIEHHbIN MOJIb30BATENIbCKUH
NHTEP®ENC

B 3aBUCMMOCTU OT M3MePUTENbLHON 3aAa4M Ha aHanU3aTope CNekTpa U CMrHanoB HeobXxoaMmo
YCTaHOBUTb ONpefeNneHHble HaCTPOIiKKN. s NPOCTbIX U3MEPEHNIA cneKkTpa 3T0 MOXET ObiTb
BCEro napa napameTpoB. B ciyyae CNOXHbIX aBTOMATU3UPOBAHHBIX UCMbITAHUIA HA COOTBETCTBUE
MHOXECTBY KpUTepUeB MOXeT NoTpeboBaTbCs HanucaTb 00bLEMHBIN NPOrpaMMHbINi koa. Kakoi
Obl HU Obina 3agaya, aHanudatop R&S®FSV3000 otanyaeTtcs BbICOKOW CKOPOCTbIO NOYYEHUS
pe3ynbTaToB M3MepeHuii Gnarogaps NPOCTOi 1 OLICTPON HACTPONKE.

MynbTUCEHCOPHBIN 3KpaH Ha 6onbliom 10,1-0t0/iMOBOM 3KpaHe MOXHO B OTAENbHbIX OKHaX OfIHO-
[ins 0CHOBHbIX BY-n3meperuii, kak npasuno, TpebyeTcs 3afath LEHTpanb-  BPEMEHHO 0TOBPA3NTb HECKONBKO U3MEPEHMIA. ITO 3HAYUTENBHO YNPO-
HYIO 4acTOTy, NON0Cy 0630pa, YPOBEHb 11, BOMOXHO, MONOCY pa3peLue- LaeT aHanu3 pedynbtatos. PyHkuns MultiView otobpaxaeT Bce akTuBHbIE
Hus. TTpn N3MEPEHNN HEN3BECTHOTO CUrHANA MOXET ObiTb AOCTATOYHO N3MEPEHNs Ha OfHOM akpaHe. bnarofaps dyHkumm 3aaaHus nocnenosa-
CNOXHO ONPEeNeNnTb NaeanbHble HACTPOIKK. AHannaatop R&S®FSV3000 TeNbHOCTEN Sequencer N3MepeHUs BO BCEX kaHanax BbINMONHSOTCA NOChe-
OCHALLEH CEHCOPHBIM 3KPAHOM C MOANEPXKOIA MYNbTUCEHCOPHON Tex- [0BATeNbHO, OAMH KaHas 3a ApyruM. onb30BaTesb NoNy4aeT nOCTOAHHO
HONOTUI 1 UHTYUTUBHO MOHSITHOM CTPYKTYPOIA MEHI0, YT 06ecneynBaet 00HOBNSIEMbIE PE3ynbTaThl 663 HEOBXOAMMOCTN TPYA0EMKON HACTPOIKM

UCKNIOYUTENbHYI0 NPOCTOTY ynpaBneHust. Y1o6bl HACTPOUTD LIEHTPANbHYIO napameTpoB.
4acTOTY UK OMOPHbIA YPOBEHb, AOCTATOYHO NPOBECTW NANbLEM NO 3KPa-
Hy. Xectamn ByMs nanbLiaMmu MOXHO Perynnposatb noaocy 063opa uau
[Mana3oH YpoBHEN. HyXHble HACTPOKM 33[AK0TCS B CYUTAHHBIE CEKYHADI.

®yHkuns MultiView onHoBpeMeHHO 0To6paxaeT HeCKObKO akTVBHbIX M3MEPEHNIA.

E MultiView =8 Spectrum X VsA X  Spectrum 2 X  Spectrum3 X - Sequencer
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Peructpatop komang SCPI nnga ObicTpoii aBTOMaTU3aLumMu
Anannaatop R&S®FSV3000 conepxut pernctpatop komang SCPI, ycko-
PSIOLLMIA NPOrPaMMUPOBAHKME UCTIONHAEMbIX CLIEHAPUEB ynpaBneHuns. Bee
NeiiCTBIS NONb30BATENS B PEXMME PYYHOrO YNpaBAeHNs NePeBOASTCS B
komaHzbl SCPI, KOTOpblE MOXHO 3KCMOPTUPOBATh B BUAE 0ObIYHBIX KO-
maHg SCPI unm B koA Ha OIHOM M3 CTaHAAPTHBIX S3bIKOB MPOrPaMMUPOBa-
Hus, Takux kak C++, Python u MATLAB®.

Ecnu TpebyeTcs BPYUHYIO U3MEHUTb KOf, KOHTEKCTHO-3aBMUCHMAst OHNaiiH-
cnpaska 00eCneyuT NCYEPMbIBAIOLLYIO MHDOPMAUMIO, BKIOYAs KOMaHbI
SCPI n ux napameTpbl.

Ownanoroeoe OkHO GYHKLMKN NpepbiBaHUN

1191 BbISBNEHUS 1 YCTPAHEHUS HEMCMPABHOCTE NPU NPOBEAEHNN
HNOKP yacto Tpebyetcst aHanManpoBaTh eAUHUYHbIE COOLITUS, HAaNpK-
MEp, HapyLLeHne npeaenbHbIX IMHWA 1nn 3HadeHnii EVM. AHannsatop
R&S®FSV3000 nossonseT 3aaaBath npasuna 06paboTkn Taknx coBbITUIA,
Hanpumep, CoxpaHuThb |/Q-naHHbIe UAK CHUMOK 3kpaHa. UToroBbIil 0T4eT
COEPXUT BCE 3axBa4eHHbIE COObITUS 33 AUTENbHBI NEPUOL, BPEMEHMU.

HacTpoliku BLINOJHAIOTCH B NPOCTOM rpaduyeckomM UHTEPdEce, BHeL-
Huit TIK st AMCTaHLMOHHOTO YnpaBnexus He Tpedyercs.

ABTOHacTpoiika

®yHKUMS aBTOMATNYECKON HACTPOIKM NO3BONSET ObICTPO HACTpamBaTh
4aCTO BbINONHSEMbIE M3MEPEHNS, TaKIe Kak 3aH1MaemMas noioca 4acTor,
cnektp, TDP, CCDF, APD n C/N. bnaropapst GyHKUMM aBTOMATMYECKON
HaCTPOMKM NPUBOP ONpeaenseT napamMeTpbl BXOASLIEr0 CUrHana 11 aBTo-
MaTWNYeCcKun yCTaHaBNNBaET COOTBETCTBYIOLLME YACTOTY, YDOBEHb, Napa-
MEeTPbI 3amycka 1 cTpo6upoBaHus. [ins ctaHaapTHbIX uamepeHnit ACLR u
SEM HacTpoiku aBToMaTM4ecky KOHGUIypUpyIoTCs B COOTBETCTBUM C Bbl-
OpaHHbIM CTaHAAPTOM.

WHTennekTyanbHoe ynpaBneHne reHepatopomM CUrHanos

Bo MHOMMX U3mMepeHunsx TpebyeTcs reHepaTop CUrHanoB ans Gopmmupo-
BaHMs MO0 NPOCTOr0 HEMPEPLIBHOMO CUrHaNa, IMbo MOAYAMPOBAHHOI
Hecylwen. [ing Takux ciyyaeB B3aUMOAENCTBIE MEXY aHANN3aTopOM
R&S®FSV3000 1 reHepatopoM CUrHanoB, HanpuMep, BEKTOPHbIM reHepa-
TOpoM curHanos R&S®SMBV100B, BbIxoauT Aaneko 3a pamkit 0ObIYHOTO
OTCNeXxuBaHNs curHanos. bnarogaps ancnetyepy B3aMMOCBS3W aHanu3a-
TOP MOXET HANPAMYIO YNPaBAATb reHepaTopoM. MI3MeHeHus 4acToTsl niu
YPOBHSI B aHA/IN3aTOPE HaNpsMyI0 NepeaaioTces B reHepatop. NHtepdeiic
nonb30BaTENs reHepaTopa MOXHO 0TOBPa3UTb Ha aHanN3aTope, YTo AaeT
Mob30BATENIO BO3MOXHOCTb YNPABASATL BCEI M3MEPUTENBHON YCTAHOB-
KOt ¢ 0HOrO akpaHa. Peructpatop komang SCPI Takke MOXHO CBS3aTh C
reHepaTopoM. PyyHble HACTPOWKM HA Nt0BOM 13 NPUOOPOB 3aNUChIBAIOTCS
B 00LWWIA cLeHapuid. MOXHO BbINOAHSTL CNOXHbIE N3MEPEHUS NapaMEeTPOB
ycunuTens ¢ undpoBbIM NMPeabICKaXeHNeM. AHanM3aTop HanpsmMylo nepe-
[JAET NPEAbICKXEHHbI CUrHan Ha reHepatop. [nsg ynydwenus $hasosoi
CUHXPOHM3ALMI MOXET OblTh PEANM30BaHa B3aUMOCBS3b Ha annapaTHoM
YPOBHE C MOMOLLbIO ONLMOHANBHOMO MCTOYHMKA OMOPHOIO TAaKTOBOIO CHr-
Hana vacrotoit 1w,

Bo MHorux cnyyasix AnanoroBoe OKHO NpepbiBanuil yeTpaHsieT He0OX0AMMOCTb 1CMOoNb30BaHNs BHewHero K.

BmecTo nporpammupoBanms komanaamin SCPI ¢ nomowbto rpaduyeckoro nHtepdeiica 3agatotces komaxapl una IF-THEN.

m MultiView == Spectrum

Ref Level 0.00 dBm RBW 3 MHz
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HETKO CTPVYKTYPMPOBAHI-lbIVI, WHTYWUTUBHO
NOHATHbLIN TPAOUHECKUN UHTEPDENUC

10,1-710/iMOBBIVi MYNbTUCEHCOPHDIV 9KPaH
C BbICOKMM paspeLueHnem

MaHenb UHCTPYMEHTOB » 1280 x 800 nukceneit

» BbICTPbIN JOCTYN K YaCTO UCNOMb3YEMbIM BYHKLNSM » MynbTUCEHCOPHOE YNpaBneHne

» 3arpyska 1 CoxpaHeHne KoHburypaumm

» CHUMKN 3KpaHa

» MaciutabupoBaxue rpadukos

» HacTpoiika 0To6paxaembix ANEMEHTOB

Maciutabuposanue rpapmkos
» MacutabupoaHue rpadukos s
NETAIbHOO U3y4eHNs

1 Frequency Sweep

» OOHOBPEMEHHOE MacLUTabMpOBaHNe o FSV3030 - Signal & Spectrum Analyze
HECKONbKMX 00nacTeil s

» Peryn1poBka annaparHbix HacTpoex o BN cvecrum S| spednima e
nop 061acTb MacLLTabUpoBaHus Fol o ; RS

Peructpartop komang, SCPI
» YnpoLleHHOe co3aanne koga ans
aBTOMATUYECKMX, INCTAHLMOHHO

CF2.2 GHz 1001 pts 440.0 MHz/

YMIPaBASEMbIX U3MEPEHNT] — 15Y
g Ref Level -5.00 dBm ® RBW 30kHz SGL
! Sgl Spectrum2 . 5dB  SWT 8ms (~53ms) ® VBW 300kHz Mode Auto FFT
1ACR
4E Alt1 =1 | —eE e
DeiicTBUS HA OCHOBE COOLITHIA = [
(Mcnonb3oBaHMe NpepbIBaHMuii) \ | rr——— ST
> HaCTpOVIKa VI anMeHeHMe i e 2 Result Summary . W-CDMA 3GPP Fwd
Channel Bandwidth Offset Power
3agay tuna IF-THEN npsiMo B TxLBel S840 Wiz e dEm
rpaduieckoM uHTepdeiice — B0 e T ~70.09 dbc

Alt1 3.840 MHz 10.000 MHz -71.91 dBc

» 3anyck no cnopagmyeckum
COObITUAM ANs ObICTPOrO
BbISIBNEHMS HEMONAA0K

®yHKuMa 3anycka NpunoXeHuii
» BbICTpBIA LOCTYN K .exe- uin .com-
nporpammam Windows

Tpu nopta USB 2.0

» [lnq HocuTenel nHdopmaLmmn

» [l1s NOAKMIOYEHUS NPUHAANEXHOCTEI

» [ln7 §aT4MKoB MOLLHOCTK C pasbemom USB
(nononHutensHble noptel USB 2.0/USB 3.0 Ha
3a/iHei naHenm)




®yHkuum MultiView n Sequencer

» OToOpaxeHie BCeX akTUBHbIX U3MePEeHUIA
Ha OfIHOM 3KpaHe

» ocnenoBarenbHoe U3MepeHine BO BCEX
kaHanax

» [onyyeHne HenpepbiBHO 0OHOBASIEMbIX
pesynbTaToB

ABTOHACTpOliKa

» ABTOMaTMYECKAs YCTAHOBKA YACTOTHI,
YPOBHS, QYHKLMIA 3anycka v
CTPOOMPOBaHNS
B 3aBMCUMOCTY OT BXOAALLErO CUrHana

» ABTOMATMYECKMI BbIOOP TabnnL,
napameTpoB ACLR v SEM cornacHo
COOTBETCTBYIOLLEMY CTaHAAPTY

- 10 Hz-30 GHz

| Freq, I‘ = J AST;:}':/]‘ AS‘t‘O ] [Marker\
‘ Sweep ‘ Trace ‘ Trigger ‘FT:;:%W‘ Mﬂ‘ ¥ | j

3anyck 4acTo UcnoJib3yembix
n3mepeHui
» ACLR, OBW, TOI, C/N, SEM

—_———————
‘ MeD‘ g‘,:ﬁ ‘ Lines ‘},".}’,‘M [ Si“l:‘g"le }[ com. |8

CbeMmHbIl TBEPAOTENbHbIN AUCK
» Onuus

i il
Span 4.4 GHz

® 1Rm Clrw

MutaHne npo6GHMKOB
» +15B, -12,6 B 1 3emns

» = Probe

Sp:m 25.7 MHz Volume Ext. Mixer Noise Source Control Trigge
IFin Power Senso Input

mm-
Upper Cmr’

9.93 dB ;

1.98 dBc Ouenew AFOut L0 Out/IFIn

Ready 11 X

Smart-nopt

» [lns aT4MKOB MOLLHOCTH

» [Ins nHTENNeKTyansHbIX
MCTOYHMKOB LymMa

00630p HacTpoek
» OToOpaxeHie 1 U3MEHEHNe BCeX
annaparHbIX HACTPOEK Ha OIHOM 3KpaHe
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NOAAEPXKA 5G U APYTNX CTAHAAPTOB
BECMPOBOAHOU CBA3U

Ananusatop cnektpa u curiano R&S®FSV3000 naeanbHO NOAXOAUT ANS aHANM3a CUrHaNoOB
OecnpoBoaHON CBA3K Ha pa3nuyHbix aTanax HUOKP, cuctemHoro TecTupoBaHus, KOHTPOJIbHbIX
NpPoOBepOK 1 NPOU3BOACTBA.

PacwupeHHas nonoca 4yacTot Moapepxka Bcex COBPEMEHHbIX CTaHAAPTOB 6ecnpoBOAHOI
[ins COBpEMEHHbIX CUTHANOB CBA3M TpebyeTcs Bce 6onee Wwmpokas CBA3MK

nonoca 4actot. bnarogaps nonoce aHanuaa 200 MI'u, aHannsatop B aHanu3atope R&S®FSV3000 umetoTcs onuym aHanuaa CUrHanos Ans BCex
R&S®FSV3000 ycTaHaBnMBaeT HOBbI CTaHAAPT B CBOEM knacce. OH COBPEMEHHbIX CTaHAAPTOB GECMPOBOAHON 1 COTOBOIA CBSA3M, BKIIOYAs

3GPP 5G NR
EUTRA/LTE/LTE-Advanced
Hucxopawmn kaHan NB-loT
WCDMA

GSM/EDGE/EDGE Evolution
WLAN 802.11 a/b/g/n/p/ac/ax

cnocobeH 3axBaTbiBaTh Cpasy ABe coceanne Hecylume 5G NR. 310 ako-
HOMUT BPEMS Ha U3MEPEHNS 1 NO3BONSET aHANM3MPOBATb B3AUMOLEN-
CTBME 1 CUHXPOHU3AUMIO MEXAY Hecylwmmin. bnarofaps onumoHanbHoi
BO3MOXHOCTH 006xoaa XUI-dunbtpa nonoca 200 MI'y, gocTynHa BAOTh
J10 MaKCUManbHOIA 4aCTOTbl COOTBETCTBYIOLLEI MOoAenn npubopa, T.e. 10
44 Ty,

vVvyvyvVvyyvyy

Ananuzarop R&S®FSV3000 o6nagaet oTAMYHbIM AUHAMUYECKUM AK-
anasoHOM, KOTOPbI AeT NPEUMYLLECTBA HE TONbKO MK UBMEPEHUN
CMeKTpa, HO M NPY aHanu3e N LEMOAYNSLMIA CUTHANOB C BbICOKAM KO-
3O ULMEHTOM aMNANTYabI, Takux kak curHansl OFDM uau curHansl ¢
BbICOKVM NOPSAAKOM MOaynsumi. NpeBoCcxoaHble 3HaveHus EVM meHee
1% nocTuraiotcs npu pabote co 160 MIy, curHanamm WLAN Ha yacTo-
Tax 2,4 [Ty m 5,8 M, a takxe ¢ curHanamn 5G NR Ha yactote 28 [T,
970 NOBLILLIAET 3aNaC 41s UCCNeayeMblX YCTPOUCTB (MY) — MuHUMU3K-
PYETCS BANSHWUE N3MEPUTENLHOTO NPUOOPa Ha Pes3ynbTaTbl UIBMEPEHNS.

Ananua curdana 5G NR ¢ nomotibio onumm R&S®FSV3-K144 (Hucxoasumii katan) n R&S®FSV3-K145 (Bocxoasiumii kaHan).

m MultiView =2 Spectrum X 5GNR X Setup
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BbICOKAS1 CKOPOCTb U3MEPEHWUI AN4
NPUMEHEHWUA HA MPON3BOACTBE

Ha aBTomaTtn3anpoBaHHOM NPOW3BOACTBE KOMMOHEHTOB, MOAY/El U YCTPOICTB TpebyeTcs
NPOBOAUTbL U3MEPEHMS CNEKTPA U AEMOAYNALUIO CUTHANOB. AHaNM3aTop cnekTpa U CUrHaaoB
R&S®FSV3000 3a MMHUMaNbHOE BPEMS BbINOJNHSAET AaXe CaMble CJI0XHble U3MEPEHUS.

Anannsarop R&S®FSV3000 paspabotaH A5t BLICOKOCKOPOCTHO pabo-
Tbl B @BTOMATM3MPOBAHHBIX UCTbITATENbHBIX CUCTEMAX. OH N03BOASET
NPOBOANUTb N3MEPEHMS CMEKTPA, AEMOAYNALMIO CUrHANA 1 NepexnioYaThb-
s MEXTY PexvMmamn N3MepeHuii 3a MUHAMasbHO BO3MOXHOE BPeMS.
CuHTesatop wactoT npubopa obecneynsaeT ObICTPOE NepekoyeHne
yactoThl. M3mepermust ACLR 1 SEM Ha ocHose BIN® nposoastcs ObicTpee,
4eM U3MEePEHNst CNEKTpa C Pa3BepTKON No YacToTe, MPW COXPaHEHUM TOro
Xe AIMHAMMYECKOr0 iManasoHa.

Onuus R&S®FSV3-K147 no3sonseT BbINONHATL KOMOUHMPOBAHHbIE 11 aB-
TOMaTN3npOoBaHHbIe 3meperns napamerpos ACLR, SEM 1 EVM gnis Huc-
xoasumx curHanoB 5G NR. 91a GpyHkuus 0becneynaeT 3HaunTeNbHbIE
NPenMyLLECTBA B CKOPOCTY Gnaroaaps pacnapanneMBaHunio BblYUCIEHNI
11 afianTupyembIM HAacTpOiikam 3anycka. [laHHas onums 0CODEHHO nonesHa
s adupHoro (OTA) onpeaenerns xapakTepucTiK YCTPONCTB, Noapasy-
MEBaIOLLET0 BOMbLLOE KONNYECTBO N3MEPEHMIA.

OI'ILI,VIﬂ MOBbILUEHHON BbIYUCAUTENbHO MOLLIHOCTW COLePXUT YeTblpexbd-
JepHbIi LeHTpanbHbIi npoueccop (LIM) u uitepdeiic PCle 3.0, obecne-
ynBas 60Mee BbICOKNE TaKTOBbIE YACTOThI, GOMbLLYI0 CKOPOCTb NEpefayy
JlaHHbIX 11 60NbLUINA 0ObEM NaMSTH 1 YCKOPEHS AEMOAYASLMN LUNdPO-
BbIX CUTHANOB.

B03MOXHOCTb UCNOMIb30BAHUS A1 00N1aYHOIO
TEeCTUPOBaHUS

B cuctemax 061a4HOro TECTUPOBAHIS aHaNM3 CUTHAIOB BbIMOMHAETCS HA
BHewwHux L. [ins atoro Tpebyetcs nepefada orpoMHOro konnyectsa 1/Q
JaHHblx. AHanmnsatop R&S®FSV3000 otnnyHo B3anMoaeicTBYeT ¢ cucTe-
Mamu obnayHoit 06paboTki faHHbIX. Ero apxutektypa obecnednsaeT mak-
cuManbHo ObICTRYI0 Nepesady uaMepeHHbIx |/Q-aaxHbIX. OnumoHanbHbli
LAN wnntepdeiic 10 F6uT/c no3BoNSIET NepeaaBath JaHHbIe B CETb AAXE
MpU BbICOKOW 4aCcTOTe AMCKPETU3aLIK, KOTopast HeoOXoayuMa Ans aHanmaa
¢ nonocoit 200 Mrw,

Pexumbl amynsiumm ang yctapeswmx npubopos

3ameHa ycTapeBLIero 060PyI0BaHMS B aBTOMATU3MPOBAHHBIX UCTIbITa-
TeNbHbIX CUCTEMAX MOXET CTaTb CEePbe3Hoil NPOGAEMON, eCin NpuaeTcs
nepenncobiBaTb BECb KOMI'IbIOTeprIVI KOA, ANCTaHUMOHHOrO ynpaBneHus.

Ananuaatop R&S®FSV3000 ynpoluaeT 3aMeHy ycTapesLunx npubo-

POB. PEXUMbI SMYNSLIAN MHOTUX YCTAPEBLLMX aHANU3aTOPOB, BKIIO-

yast R&S®FSP, R&S®FSU/R&S®FSQ, R&S®FSV, PSA, PXA n HP 856x/

HP 8560E, n03BONSKOT COXPaHNTb UMEKLWMACS NPOrpaMMHBIA ko, HeT
HUKaKIX NPUYUH COMHEBATLCS Nepe 0OHOBNEHMEM YCTapeBLLEro 060py-
noBaHus 1o aHanuaatopa R&S®FSV3000.

3mepenuns ACLR Ha ocHose Bl obecneunBaioT 3HaUMTENbHbINA BLIMIPBILI B CKOPOCTY MO CPABHEHNIO C Pa3BEPTKOI N0 YacToTe.

Mpw aTom aHannaatop R&S®FSV3000 coxpaHsAeT Hen3mMeHHbIM CBOI BENMKONENHbIA AMHAMUYECKI AxanasoH.

m MultiView =2 Spectrum

Ref Level -16.00 dBm ® RBW 30kHz
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2 Result Summary
[GELLE
Tx1 (Ref)
Tx Total
Channel
Adj
Alt1

Bandwidth
3.840 MHz

Bandwidth
3.840 MHz
3.840 MHz

1001 pts
W-CDMA 3GPP Fwd
Offset

Offset
5.000 MHz
10.000 MHz

2.58 MHz/

Power
-8.03 dBm
-8.03 dBm
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-73.01 dBc
-74.72 dBc

2 Ch Power

e CP/ACLR

‘| Standard
® 1Rm Clrw

ACLR Mode
Abs  Rel

Noise
Cancellation

Sweep
Time

Adjust
Settings

CP/ACIR
l Config

Span 25.8 MHz Display

9 Config

(=
Cm—

Overview

[LIIIIITL] 3

Rohde & Schwarz Ananusarop cnekrpa u curHanos R&S®FSV3000 9




LUINPOKWIA CNEKTP U3MEPUTEJIbHbIX

A\ 4
MPUJTOXEHUA

U3meputenbHoe npunoxexne UN3mepsembie napameTpbi

R&S®FSV3-K6

MMnynbCHbIE U3MepeHus

R&S®FSV3-K7
AHann3 MoZynsLAM Anst OTAENbHbIX
Hecywwx ¢ moaynaupeit AM/YM/OM

R&S®FSV3-K18

N3mepeHre napameTpoB yeunuteneii
R&S®FSV3-K18D

Mpsimble DPD-n3mepetms ?
R&S®FSV3-K18F

AYXnTB32

R&S®FSV3-K30
Mameperme koadduumenTa wyma u
ycunenus Metoaom Y-dakropa®

R&S®FSV3-K40

M3mepeHne $Ha3oBoro wyma

R&S®FSV3-K54
Wamepenne MM

MapameTpbl MNYNLCOB:

> Bpemsa: [aMTeNbHOCTb, YacToTa NOBTOPEHNA, NEPUOL, NOBTOPEHNS,
K03 OUUMEHT 3an0NHEHNs, BpEMS HapacTaHus/cnaza, Bpems
YCTaHOBNEHWS, BPEMEHHAR METKA, BPEMS! BbIKIIOYEHNS

» YacToTa: yacToTa HecyLLelt, MeXMNYNbCHas Pa3HOCTb YacToT,
CKOPOCTb M3MEHEHWS YaCTOTbI, AiEBIMALMS YaCTOTbI, OLWNOKa NO
yacrote

»  MOLHOCTb: NMKOBAS MOLLHOCTb, CPEAHAN MOLLHOCTb, OTHOLIEHWE
MUKOBOW MOLLHOCTM K CPEAHEN, MEXUMNYNbCHAs MOLLHOCTb

» Daza: hasa HecyLleil, MexMMnyNbCcHas PasHoCTb (a3, AeBuaLys
®hasbl, owmbka no dase

»  AMnauTyaa: cnag, nybcauun, LINTENbHOCTb BbIGPOCa, YPOBEHD

BEPLIHbI/OCHOBAHWS, YCPEAHEHNE MO MOLHOCTH, CPEAHSA

nepenaBaemas MOLLHOCTb, MUHIMAabHAS/MKOBAS MOLLHOCTb,

OTHOLLEHME MOLLHOCTEN NUKOBAs K CPEAHEN/NKkoBas K

MUHUMANBHOI, MEXMMNYNIbCHOE OTHOLLEHME MOLLHOCTEN

KoadbduumeHt mogynsumm (AM)

[lesnauus yactotsl (HM)

[JleBnaums dasbl (OM)

Yacrota Mogynsumm

KHW (THD) n SINAD

MowwHoCTb Hecyluen

vyVYyVYYVYYVYY

\4

AM-AM, AM-OM, EVM

TonuwwmHa kpusbix AM-AM 1 AM-OM
»  Mogynb, basa u B3 ot yactothl
(R&S®FSV3-K18F)

v

KoadbdunumeHt wyma
LLlymoBas Temneparypa
KoapduumeHt yeunexus
Y-dakTop

vyvyyvyy

v

0aHononocH.IN Gazosblit Wym (SSB)
OcraroyHas YM n GM
»  [bxutrep

\4

[warxoctika IMI v npefBapuTeNnbHbIe UCMbITaHNS Ha COOTBETCTBIE
KOMMEPYECKMM 11 BOEHHBIM CTaHapTam

> Hanpsixenue nomexu

»  MoLLHOCTb nomexu

> Vlanyyaemble nomexu

' TpebyeTcs BHELHWIA reHepaTop CUrHanoB, HanpuMep BEKTOPHBI reHepatop curianos R&S®SMBV100B.

2 Tpebyetcs onuns R&S®FSV3-K18.

9 TpebyeTcs BHELWHWIT NCTOYHMK WyMa, Hanpumep R&S®FS-SNSxx unn Noisecom NC346.

10

N3meputenbHblie GyHKLMK

v

VVYVYVYYVYYVYY

vy

ToyeuHble N3MEPEHIs B UMNYNIbCE: YacToTa, aMnautyaa, ¢pasa
OT MMNYAbCA, AnarpamMmbl TPEHAOB W FUCTOrPaMMbl ANS BCEX
napameTpoB

Cratuctuka no umnynscam: CKO, cpesHee, Makcumym, MUHUMYM
Tabnuupl UMNYNbLCOB

3anasaemble NoNb30BaTENEM NApaMETPbl U3MEPEHNS

CnexTp 34

CnexTp BY

NHavkauma curanos 34

®unbtpsl 34 (PHY 1 OBY)

B3sewwwmsaiowyme dunbpbl (CCITT)

LLlymononasnexne

06Lwme usmepeHus ycunuteneit

Lindposoe npefbiCkaxeHne Ha OCHOBE NONMHOMOB
(R&S®FSV3-K18)

Mpsimoe undpoBoe npeabickaxerne (R&S®FSV3-K18D)
YnpaBneHue 1 CUHXPOHM3aLWs BHELLHErO reHepaTopa CUrHanos,
HanpuMep, BEKTOPHOrO reHepatopa curianos R&S®SMBV100B
Onpepenexne AMHaMIYECKOro Avana3oHa [iByXnopTOBbIX
YCTPONCTB

Koppekuws wyma aHanuaatopa (koppekums 2-ro atana)
N3mepeHue 1Y ¢ npeobpa3oBaHneM YacToTbI

YnpasneHue reHepatopoM B Ka4ECTBE reTepoavHa npy
13MEPEHMsX ¢ PeobpasoBaHNeM YacToTbl

SSB n DSB

Jvana3on otctpoek ot 1Ty go 10 My,

BbIGOp NoN0Ck pa3peLleHns 1 KoNMYecTsa yepeaHeHni Ans
Kaxaoro AvanasoHa OTCTPONRKM

3afaBaeMble auana3oHbl aHanuaa Ans ocratoyHoit YM/OM
OTcnexusaHue curHanos

OnuvoHanbHoe NoAaBneHne nNapasuTHbIX U3ny4eHnii

Jetektopbl IMI 1 NOAOCHI pa3peLLeHist B COOTBETCTBUM CO
craHpaptamu CISPR 16-1-1, MIL-STD-461 1 DO-160
Bubnnoteka npeaenbHbIX IMHUA B COOTBETCTBUM C MOCAEAHAMN
cTaHgaptamu MM

ABTOMATM3ALMS UCTILITAHUA W OTYETHOCTb NS BBICTPBIX W
MOBTOPSIEMbIX N3MEPEHNI

KoadduumenTsl npeobpa3oBanus Ans aHTeHH, kabeneit,

LISN n 1.0

Mopnepxka MO ans AMC-uameperuit R&S®Elektra



I/Ismepmenbnble npuioxexHus o6u1,ero Ha3Ha4YeHus

N3ameputenbHoe npunoxeHue Wsmepsiemble napameTpbl

R&S°®FSV3-K60

13MepeHue NepexoHbIx NPOLLECCos

R&S®FSV3-K60C

I/I3mepeHme nepexofHbix NpoLeccos B

JI4M
R&S®FSV3-K60H

3mepenmre NepecTpoiki YacToThl

R&S®FSV3-K70

BeKTOpHbIV aHann3 curHanos
R&S®FSV3-K70M
MHOroMopynALMOHHbIA aHann3 ¥

R&S®FSV3-K70P

M3mepeHue koadoduumeqta BER ans

PRBS-nocnenosarensHocten ¥

4 Tpebyetcs onuus R&S®FSV3-K70.

N3meputenbHble GyHKLUM

CnekTporpamma v ceyeHne CnekTporpammbl, TabanyHoe
oTo6paxeHue, 4acToTa, oLmbKa no YacToTe, 3aBUCUMOCTb (asbl 1
amnauTyasl OT BpemeHn, bId-cnektp

®yHKUUM NaHOpaMMPOBaHNA ¥ MacLUTabupoBaHus Ans BbIOOpa
06nacTn aHanuaa ¢ 1Cnonb30BaHNEM CEHCOPHBIX XECTOB,
NOAZEPXMBAIOLLYMXCS NPK paboTe CO CNEKTPOrpamMMON 1 KpUBBLIMK
B YaCTOTHOM M BPEMEHHON 061acTsx

[lnarpammbl TPEH0B 1 MUCTOrPaMMbI N1 BCEX NapameTpoB
Craructuka JIYM n ckaukos: CKO, cpeaHee, MakCumym, MUHAMYM
3anasaemble N0Nb30BATENEM NAPAMETPbI M3MEPEHNS

peructpamu cagura PRBS (R&S®FSV3-K70P)
AHanN3 CUrHanoB C BEKTOPHO MOZYNSLMEN C HECKONbKIMM

v

>
»  CurHanbl co ckayko0BpasHoil NepecTpoikoi YacToTbl: BpEMs!
npe6blBaHNs, BPEMS YCTAHOBNEHNS, BDEMS NEPEKIIOYEHMS, >
[LeBMALIYMA YACTOTbI, MOLLHOCTb, AeBuaLys $hasbl, nynbcaumn
MOLLHOCTH
»  JI4M-curHansl: aeBnaums yactothl, Havano JIYM, aaunna JTYM,
CKOPOCTb M3MEHEHWS YacTOThl, AeBuUaLmsg cocTosHng JTYM, >
Aesuaums $hasbl, MOLLHOCTb, MYNbCALMI MOLLHOCTI >
>
AHanu3 oTAeNbHbIX HECYLLWX C LMdPOBOI MOAYNALMEN BNNOTb 40 OU-
TOBOT0 YPOBHS:
> Mogynb BekTopa owmbok EVM
»  Koadpdpuument MER >
» [lorpewHocTb Gasbl >
»  [lorpewwHoCTb amnanTyapl >
> [10rpeLHOCTb HECYLLEl YacToThI >
»  [lorpewwHoCTb CUMBOJILHON CKOPOCTU >
» |/Q-nepekoc >
»  KoadduumeHt Rho
> |/Q-cmelenne, |/Q-gucbanarc, ksagpatypHas owmnbka
» Cnag amnantygpl
» MowHOCTb
> KoadduumeHT 6UTOBbIX OLIMBOK N3BECTHOTO NOTOKA AAHHbIX
> KoadpuumeHT 6UToBbIX OLIMBOK BUTOBBIX NOTOKOB, FEHEPUPYEMbIX

BUAaMU Mogynsumu, Hanpumep DVB-S2(X) (R&S®FSV3-K70M)

naskoBas anarpamma

[lnarpamma CUrHanbHoro Co3Be3aNs

BekTopHas avarpamma
Tuctorpamma
OkBanainsep

®opmarbl MHOrOKPATHON MOAYNSLMM, HAMPUMED:

- ot 2FSK po 64FSK
- MSK, GMSK, DMSK

- MHorokpatHas ®MH (Hanpumep, BPSK, QPSK, 8PSK,

3m/8-8PSK 1 np.)
- ot 16QAM po 1024QAM

- 16APSK (DVB-S2), 32APSK (DVB-S2), 2ASK, 4ASK
- Onpegengembie nofb30BaTeNeM CUrHa/lbHbIe CO3BE3AVA

N3mepuTenbHble NPUNoXEeHUs A CUCTEM 6ECI1POBOJJ,HOVI CBA3U

N3meputenbHoe CnekTpanbHble
MouiHocTb Kayectso mogynsiuum Mpouee CneumanbHble GyHKLMK
npuIoOXeHne m, AYRALY n3MepeHuns P W UL
> Koppekuus 4acToTHOM . > Koppekuus 4acToTHOM
R&S®FSV3-K544 ; ppeKl > Koppekunsa > SnP-aiin PpexU ;
. » SnP-caiin B dopmate XapakTepucTuku . XapakTepuCTIKN (aMnanTyaHon
Koppekums 4acToTHOM . . 4aCTOTHON B Gpopmare . .
Touchstone (amnauTyaHoi 1 Ga3oson) 1 $a3oBoi) M3MEPUTENBHON
XapakTepucTuku o XapakTepucTiku Touchstone
N3MEPUTENBHON YCTAHOBKN YCTaHOBKM
» Mogynb BekTopa owmbok
> /13MepeHne MOLHOCTH EVM
R&S®FSV3-K10 P . » Ownbka no dase/yactore »  OfHO- 1 MHOFOMaKETHbIAl CUrHan
BO BPEMEHHO > CnexTp mogynsuum
GSM/EDGE/ » Tlopasnexne MCXoaHoro »  AsTOMaTyeckoe 0GHapyxeHue
) obnacTy, BKM0Yas » CnekTp nepexofa
EDGE Evolution . CMeLLeHNs dopmara Mmoynsumm
MOLLHOCTb HecyLLei
» [lnarpamma curHansHoro
€03Be3aMs
» Mopnynb BekTopa oLwnGoK
EVM »  ABTOMaTM4eckoe 0bHapyxeHue
»  [1koBas owmbka KOAOBOIA aKTUBHbIX KaHasI0B 1
obnact » Tabnuua kaHanos ¢ [€eKOAMPOBaHNe N0AEe3HOM
» MowHocTb B kofoBo — »  [lnarpamMma CuUrHansHoro KaHanamu 6a3oBoi NHbOpMaLMN
obnactin €03B€3aMS » CnekTpanbHas Macka CTaHLMN »  AsToMaTyeckoe 0BHapyxeHue
R&S®FSV3-K72/-K73 »  3aBUCMMOCTb > |/Q-cmelleHue > Koabduument ACLR  »  CmelueHne Koza WvdpoBaHns
3GPP FDD (WCDMA) MOLLHOCTM B KOA0BOI  »  OcTaTtoyHas owwmbka > lamepenne CUHXPOHN3aLMN »  AsTOMaTnyeckoe 06HapyxeHue
001acTin 0T BpEMEHN kozoBOW 06nactu MOLLHOCTH »  3aBuCuMOCTb dopmara mopynauum HSDPA
»  Oynkuns CCDF » |/Q-pucbananc MOLLHOCTM OT » Tloanepxka CurHanos pexuma
» [lncbanauc ycunexns BPEMEHN cxarms
»  TlorpeLHoCTb LEHTP. » loanepxka HSPA n HSPA+

4acTOoThI (MOTPELLIHOCTb
ckopocTn JTYM)

(HSDPA+ 1 HSUPA+)
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U3meputenbHbie NPUN0XeHUs pis cuctemM 6ecnpoBOAHOI CBA3M

U3meputensHoe
npunoxexune

R&S®FSV3-K91

WLAN IEEE802.11a/b/g
R&S®FSV3-K91P >
WLAN IEEE802.11p
R&S®FSV3-K91N >
WLAN [EEE802.11n
R&S®FSV3-K91AC >
WLAN IEEE802.11ac
R&S®FSV3-K91AX

WLAN [EEE 802.11ax

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

TDD 1 FDD

(BOCXOAAWWME W HUCXOAAWME P
CUrHanbl)

R&S®FSV3-K102
EUTRA/LTE MIMO

R&S®FSV3-K103
Bocxogsiume curHans!
EUTRA/LTE-Advanced

R&S®FSV3-K106
3MepeHue Huexoasawmx
CUrHanoB

EUTRA/LTE NB-loT

R&S®FSV3-K144
W3mepenme HUCXoasLmX Cur-
Hanos 5G NR
R&S®FSV3-K145
M3mepeHme BOCXOASLNX CHr-
Hanos 5G NR
R&S®FSV3-K147
KombuHMpoBaHHbIe n3mepe-
Hust ACLR/SEM/EVM curHa-
108 5G NR
R&S®FSV3-K148
PacwwupeHue 5G NR Bep. 16
[N N3MEPEHNS BOCXOAALLNX/
HUCXOAALLNX CUTHANOB

12

MolwHocTb

MOLLHOCTK OT BPEMEHN
MOLWHOCTb NakeTHOro

MSMepeHMe MOLLHOCTU

4aCTOTHOIA 06MacTAX

> VI3mepenre MOLWHOCTH

4aCTOTHOIA 06nacTAX

> 3aBuCMMOCTb
MOLLHOCTM OT BPEMEHM

KauectBo mopynsuum

vvyyvyy vyvyyy

v

v

vyvyyvyy

vy

vvyvyy

EVM (nunot, aaxHble)
EVM ot Hecyweii

EVM ot cumBona
[lnarpamma CurHanbHoro
€03Be3aUst
I/Q-cmeLeHve
|/Q-nncbanaHc
[ucbanaHc ycunetus
TMOrpeLwHoCTb LEHTP.
4acToThI

Owwmbka CUHXPOHN3ALIN
CUMBONOB

T'pynnoBoe Bpems 3afiepXkn

Mogynb BekTopa owwn6ok
EVM

[narpamma curHanbHoro
€03Be3aUst
I/Q-cmeLeHve
[JvcbanaHc ycunenms
KsagpatypHas owmbka
MOrpeWwHOCTb LIEHTP.
4aCTOTbI (OLMOKA CHHXP.
CUMBOJIOB)

N3mepeHne

KayecTsa MOAYNSLMM
R&S®FSV3-K100 n -K104
[N Kaxaoro 0TAeNbHOT0
Tpakta MIMO

Mogynb BekTopa owwn6ok
EVM

[narpamma curHanbHoro
€03Be3aust

Ownbka no yacrote
Ownbka auckpeTuaaumm

Mopynb BekTopa oLwn6ok
EVM

EVM xPDSCH
[lnarpamma CurHanbHoro
€03Be3aVSt
I/Q-cmeLeHre
|/Q-nncbanaHc
[JlvchanaHc ycunetus
MorpewwHoCTb LEHTP.
4acTOTbI

CnekTpanbHble

u3MepeHus

v

v

CnekTpanbHas macka »
Koadduument ACLR  »
M3meperune >
MOLLHOCTH
HepasHomMepHOCTb
cnektpa

CnekTpanbHas macka ™
Koadpduument ACLR  »
N3meperne

MOLLHOCTH >
HepaBHOMEPHOCTb
cnekTpa

MHOro4acToTHbIN
ACLR gnst FDD 1 TDD
Macka SEM

U151 CMEXHbIX
arperMpoBaHHbIX
HECYLLMX

HepaBHOMEPHOCTb >
cnektpa, ACLR, SEM

Mpoyee

BuToBEIN NOTOK
Mone curHana
3aBUCMMOCTb
CUrHaNbHOro
€03Be3aus 0T
HecyLen

BuTOBBIN NOTOK
Cnucok UToroBoro
pacnpenenexns
YcpenHerve

10 MHOXECTBY
13MEepEeHNi

Cnmcok uToroBoro
pacnpeneneHms

Cnmcok UToroBoro
pacnpeneneHus
Tabnuua kaHanos ¢
KaHanamu 6a3oBoi
CTaHUMM

CneuyanbHble GYHKLMM

»  ABTOMaTMyeckoe 0BHapyXeHne
TVNa NaKeTHOro curHana

> AsTOMaTiyecKoe 0OHapyxeHue
uHoekca MCS

»  ABTOMaTM4eckoe 0BHapyXeHne
nonoCkl 4YacToT

> AsTOMaTiyeckoe 0OHapyxeHue
3alLUTHOTO MHTEpBANa

»  OueHka A IHbI NoNe3Hon
HarpysKku No NakeTHOMy CurHany

»  ®opmarbl IEEE802.11ax
PPDU: HE SU PPDU, HE MU
PPDU, BbICOKO3dHEKTUBHBIN
OCHOBAHHbIiA Ha 3anycke no
PPDU, BbICOKO3DDEKTMBHBIIA
C pacLUMPEHHbIM A1anas3oHom
SU PPDU

ABTOMaTHYECKOE 0BHapyXeHue dop-
Mata MoAyNALMK, ANHbI LMKINYe-
ckoro npedukca 1 1D coTbl

»  Bbipasnusanne MIMO
10 BPEMEHM AN
R&S®FSV3-K100/-K104

> BHyTpuavanas. BbipaBHuBatue
N0 BPEMEHM arperauun HecyLLnx

» ABTOHOMHas, B
3aLUMTHOM [ManasoHe 1
BHYTPMAMANa3oHHas pabota

> AsTOMaTiyeckoe 06HapyXeHne
ID cotbl

> ATOMaTiyecKoe 0BHapyxeHue
ID cotbl

> [lonaepxka HeCKONMbKMX
Y4aCTKOB MOMOCHI YaCTOT



KPATKWE TEXHWHECKUE XAPAKTEPUCTUKMH

YactoTta

[lnana3oH yactot

CrapeHine reHeparopa OnopHoN YacToTbl

Monoca nponyckanus

Monoca paspeLuenus

Monoca 1/Q-gemoaynsumm

®daszo.biit wym (c onuumeit R&S®FSV3-B710)

CpeaHwii ypoBeHb CO6CTBEHHOTO Wwyma (DANL)
DANL ¢ npenycunutenem (onums R&S®FSV3-B24)
WnTepmopynsauus

Touka nepeceyenus 3-ro nopsigka (TOI)

06Las NOrpeLHoCTb U3MepeHUs

R&S®FSV3004
R&S®FSV3007
R&S®FSV3013
R&S®FSV3030
R&S®FSV3044

¢ onuvei R&S®FSV3-B4

CTaHAAPTHbIA GUILTP
dunsTp RRC

KaHanbHbI GuabTp

BUAEODUILTD

CTaHAapTHO

¢ onuvei R&S®FSV3-B40

¢ onuvei R&S®FSV3-B200

Hecywas 1My,
orcrpoitka 1 kI,
otcTpoiika 10 kI
otcTpoiika 100 Ky
otctpoitka 1 MIy,

11Ty

50 MMy < f< 31Ty

1My
2Ty

UHOOPMALIUA ANA SAKASA

Ba3oBblii 610k

Auanuaarop cnektpa v curdanos, ot 10 My go 4 My,
Anannsatop cnektpa 1 curtanos, ot 10 T'u, go 7,5 My,
Ananusatop cnektpa 1 curtanos, ot 10 'y, no 13,6 My
Ananuaarop cnektpa n curHanos, ot 10 'y 1o 30 MMy,
Ananusatop cnekTpa v curHanos, ot 10 My fo 44 My,
AnnapatHbie onuum

BokoBble pydku fns nepeHockm

Aynvopemonynstop

'eHepaTop OCXO 0nopHo 4acToThl
JlononHutenbHble HTEpdEnChbI

Ceresoit nHtepdeiic 10 rout/c
Monoca paspetuenus o 40 Mry,
YnpaBneHne BHEWHIM reHepaTopoM

06xon XWT-npecenektopa
LLupwnHa nonocel aHanusa 40 My,

R&S®FSV3004
R&S®FSV3007
R&S®FSV3013
R&S®FSV3030
R&S®FSV3044

R&S®FSV3-B1
R&S®FSV3-B3
R&S®FSV3-B4
R&S®FSV3-B5
R&S®FSV3-B6

R&S®FSV3-B8E

R&S®FSV3-B10

R&S®FSV3-B11
R&S®FSV3-B40

ot 10 My mo 4 My,

ot 10 My po 7,5 My,
ot 10 My ;o 13,6 Iy,
ot 10 'y fo 30 My,
ot 10 'y mo 44 TTw,
1x10%/rog
1x107/rog,

ot 1Ty po 10 My,

18 Iy (NADC), 24,3 kT, (TETRA),
3,84 My (3GPP), 4,096 My

ot 100 'y go 5 M
ot 1Tumo 10 My,
28 MTy,

40 Mry,

200 Mry,

< -109 pbu/Ty
< -114 pbH/Ty
< -119 pbu/Ty
< -135 pbH/Ty,
-151 obmBT (Tvn.)
-165 nbmBT (Tvn.)

> 15 nbmBT, 18 LBMBT (TWn.)

0,29 b

1330.5000.04
1330.5000.07
1330.5000.13
1330.5000.30
1330.5000.43

1330.5700.02
1330.3765.02
1330.3794.02
1330.3820.02
1330.3913.02

1346.4337.02

1330.3859.02

1330.3865.02
1330.4103.02

Tpebyertcs onuns R&S®FSV3-B114

1non0ca aHann3a cUrHanoB onpeaenseTcs on-
uvsmn R&S®FSV3-B40/-B200, Ho He onuueit
R&S®FSV3-B8E; BO3MOXHOCTb MOAEPHM3ALIN
nonb3oBarenem
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HaumeHoBaHne Kop 3akasa Mpumeyanus

Tpebyetcs onums R&S®FSV3-B114;

LLnpnHa nonocsl aHannza 200 MIy, R&S®FSV3-B200 1330.4132.02 Tpebyetcs onums R&S®FSV3-B11 ans
yactoT Bbiwe 7,5 Ty,
3anacHoi XecTkuit Anck R&S®FSV3-B18 1330.4003.02 Tpebyetcs onuna R&S®FSV3-B20
CbeMHbII XeCTKUit AUCK R&S®FSV3-B20 1330.3971.02
BY-npenycunutens fns R&S®FSV3004 n R&S®FSV3007 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 ans R&SCFSV3044 R&S®FSV3-B24 1330.4049.44
ONeKTPOHHbIN aTTeHioaTop, war 1 ab R&S®FSV3-B25 1330.4078.02
[MOBbILIEHHASH BLIYUCANTENbHAS MOLLHOCTD R&S®FSV3-B114 1330.4910.02
YnpasneHue UCTOYHUKOM Lyma yepe3 BNC R&S®FSV3-B28V 1330.6664.02
OnopHas yactota 1 My R&S®FSV3-K703 1330.7502.02
1346.4950.xx
MoBbILIEHHAs NPOU3BOANTENBHOCTb R&S®FSV3-B710 (xx = Tpebyetcs onuus R&S®FSV3-B114
04/07/13/30/43)
Onuun BcTpoexHoro MO
MMnynbCHble n3mepetms R&S®FSV3-K6 1346.3330.02
Ananns mogynsitm AM/4YM/OM R&S®FSV3-K7 1330.5022.02
Moanepxka AaT4NKOB MOLLHOCTI R&S®FSV3-K9 1346.3676.02
Wamepenue curHanos GSM/EDGE/EDGE Evolution/VAMOS R&S®FSV3-K10 1330.5039.02
A3MepeHme napameTpoB yeunuteneit R&S®FSV3-K18 1346.3347.02
MpsiMble DPD-n3mepenns R&S®FSV3-K18D 1346.3353.02 Tpebyetcs onuns R&S®FSV3-K18
N3meperne AYX R&S®FSV3-K18F 1346.4408.02 Tpebyetcs onuus R&S®FSV3-K18
W3mepenue koapduumenTa wyma R&S®FSV3-K30 1330.5045.02
3mepeHne $pasosoro wyma R&S®FSV3-K40 1330.5051.02
Wamepenne M R&S®FSV3-K54 1330.5068.02
3mepeHue nepexoaHbix NpoLeccoB R&S®FSV3-K60 1346.4350.02
M3ameperure nepexoaHbIx npoLeccos B JIYM R&S®FSV3-K60C 1346.4366.02 Tpebyetcs onuus R&S®FSV3-K60
/3mepeHue nepecTpoitkin 4acToTbl R&S®FSV3-K60H 1346.4372.02 Tpebyetcs onums R&S®FSV3-K60
BekTopHblii aHanua curHanos R&S®FSV3-K70 1330.5074.02
MHOroMOoayNALMOHHbINA aHaN3 R&S®FSV3-K70M 1346.3376.02 Tpebyetcs onuns R&S®FSV3-K70
Wamepenue koadduumenta BER ana PRBS-nocnenosarensHocTei R&S®FSV3-K70P 1346.3382.02 Tpebyetcs onuus R&S®FSV3-K70

3mepeHue curHanos 6a3oBblx ctaHumit SGPP FDD (WCDMA),

81, HSDPA 1 HSDPA+ R&S®FSV3-K72 1330.5080.02

ZIszﬁpSeSgZ ;errézE];):eroémanblx craHumit 3GPP FDD (WCDMA), R&SPFSV3-KT3 1330.5097.02

N3amepeHue curhanos WLAN [EEE 802.11a/b/g R&S®FSV3-K91 1330.5100.02

Wamepenue curianos WLAN IEEE 802.11n R&S®FSV3-KI1N 1330.5139.02 Tpebyetcs onuns R&S®FSV3-K91
N3amepenue curhanos WLAN [EEE 802.11ac R&S®FSV3-K91AC 1330.5116.02 Tpebyetcs onums R&S®FSV3-K91
Wamepenue curHanos WLAN IEEE 802.11ax R&S®FSV3-K91AX 1346.3399.02 Tpebyetcs onuns R&S®FSV3-K91
N3mepenne curhanos WLAN [EEE802.11p R&S®FSV3-K91P 1330.5122.02 Tpebyetcs onums R&S®FSV3-K91
M3mepenue curHanos 6a3osoi ctaHummn EUTRA/LTE FDD R&S®FSV3-K100 1330.5145.02

3mepeHue curHanoB aboHeHTckoro o6opyaosanus EUTRA/LTE FDD R&S®FSV3-K101 1330.5151.02

Vamepenue MIMO curtanos 6a3oBoii ctaHuyn EUTRA/LTE R&SCFSV3-K102 1330.5168.02 ;ngﬁg%ﬂso}:%l; RESEFSVS-K100 wn
3mepenue Bocxoaswmx curdanos EUTRA/LTE-Advanced R&S®FSV3-K103 1330.7231.02 gfggs;%o;fg: RES®FSV3-K101 wn
W3mepenue curtanos 6a3osoi craHummn EUTRA/LTE TDD R&S®FSV3-K104 1330.5174.02

N3mepeHue Bocxopslmx curdanos EUTRA/LTE TDD R&S®FSV3-K105 1330.5180.02

Mamepenue Hucxopswmx curhanos EUTRA/LTE NB-loT R&S®FSV3-K106 1346.3418.02

N3mepeHue Huexoasuwmx curdanos 5G NR sep. 15 R&S®FSV3-K144 1330.7219.02

V3ameperue Bocxoasumx curHanos 5G NR sep. 15 R&S®FSV3-K145 1330.7225.02

Kom6uHupoBaHHble nameperns ACLR/SEM/EVM curtanos 5G NR R&S®FSV3-K147 1346.4250.02 Tpebyetcs onums R&S®FSV3-K144
Pacwuperune 5G NR Bep. 16 4151 u3MEPEHNS BOCXOASALMX/HUCXOAALLNX CUTHANOB R&S®FSV3-K148 1346.4914.02 TE B CITE RS e

R&S®FSV3-K145
Monb3oBaTenbeckas KOPPEKLMS 4acToTbl ¢ NOMOLLBIO daitna SnP

. R&S®FSV3-K544 1346.3630.02
(koppekums A4X — mopyns 1 a3l — U3MEPUTENBHON YCTaHOBKN)
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HanmeHoBaHue Kop 3aka3a Mpumeyanus

BesonacHocTb npubopa
3aumra ot 3anucu USB-Hakonutens R&S®FSV3-B33 1330.4861.02
3atumTa oT 3anucu ans TBEPAOTENLHOMO AMcka R&S®FSV3-K33 1346.3360.02
Pekomenayembie LOMNONHEHUS!

R&S®FS-SNS26/

R&S®FS-SNS40/
R&S®FS-SNS55

1338.8008.xx
(xx = 26/40/55)

WHTenneKTyanbHblit MCTOYHIK LWyMa A5 UBMEPEHUs KoaddULMEHTA Lyma W YCUNeHus B

OFSV/3-
ananasoHe 1o 55 Iy Tpebyetcs onuns R&S®FSV3-K30

[epxarens ans croitku 19", 4 RU 1/1 R&S®ZZA-KN4 1175.3033.00
HaywHukm 0708.3010.00 Tpebyetcs onuns R&S®FSV3-B3
Ka6enb wuHbl IEC/IEEE, anvHa: 1 m R&S®PCK 0292.2013.10 Tpebyetcs onuns R&S®FSV3-B5
Kabenb wmHbl IEC/IEEE, anvHa: 2 m R&S®PCK 0292.2013.20 Tpebyetcs onuns R&S®FSV3-B5
Sgﬁ:nggu::z ze();ﬁ‘x;)gnrg;‘j;) Om/75 Om, ot 0 'y go 2700 Mrw, R&SCRAZ 0358.5714.02
AHTONMKOBAS MNEHKa R&S®FPL1-Z5 1323.1690.02
Bnokuposka nocTosHHoi cocTasasiowen, ot 10 kI'u, 2o 18 ITw, pasbem N-vna R&S®FSE-Z4 1084.7443.02

Haumenosanve Koa saxasa

MporpammHoe o6ecneyenmne pns MK"

Basosas Bepcus M0 RAS®VSE?% R&S®VSE 1345.1011.06
Bepcus MO R&S®VSE ans npeanpustvii ¥ Bepcus MO R&S®VSE ang npeanpustyii 1345.1105.06
AnnapartHblii KNNIOY INLLEH3UN

AnnapatHblil K04 IMLEH3MN R&S®FSPC 1310.0002.03
AnnaparHblit KNioY nnaBaloLLen INLEH3NM R&S®FSPC-FL 1310.0002.04

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

' ins nonyyeHus nnasalowlei nMueH3nm Ha npoaykT Tpebyetcs onuma R&S®FSPC-FL, a BMeCTo kofia 3aka3a Xxxx.xxxx.06 L0MKeH MCNOoNb30BATLCS KO XXXX.XXXX.51.
2 Tpebyetcs onuns R&S®FSPC.

3 Onuus R&S®FSPC-FL HepocTynHa s 3TOr0 NPOAYKTA.

4 Tpebyetcs onuus R&S®FSPC nnn R&S®FSPC-FL.

basoBbiit 610K 3 ropa

Bce ocTanbHble anemeHTbl ! 1rog

Onuum

lpoaneHre rapaHTUnHOrO CPOKa Ha OfIWH TOf, R&S®WE1

lMpoanexue rapaHTMAHOTO CPOKa Ha ABa roa R&S®WE2

TpoaneHme rapaHTUiHOTO CPOKa Ha OANH rof, BKI0YAs EXEroaHyI0 kannbposky R&S®CW1

MPOANIEHME rapaHTUItHOTO CPOKA Ha [1BA FOA, BKIIOYAs EXEroaHyI0 KanBpoBKy R&SCCW2 OBparutect & MeCTHbI 0w Mpoax

. ¢dvpmbl Rohde & Schwarz.
TpoAneHe rapaHTUHOTO CPOKa Ha OANH rOf, BKIOYAA EXErOAHYH0 KannbpoBKy B akKpean-

TOBAHHOM METPOJIOTMYECKOM LIEHTPE
I'Ipop,neHme I'apaHTVIVIHOI'O CpoKa Ha aga rofa, BKnto4as exeroaHyo KEU'II/I@pOBKy B akkpeaun-
TOBAHHOM METPONOrNYECKOM LIEHTPE

R&SCAW1

R&S®AW2

) lnf yCTaHOBNEHHBIX ONLMIA NPUMEHSIETCA 0CTaloWLascs rapaHTus 6a3oBoro 60ka, ecin oHa npesbilwaet 1 roa. Vickniouexne: Bce akkymynaTopHele 6atapeu MMeIoT rapaHTuio 1 rog,.

[Inst NpUHATIS ONTUMANBHOMO PELLEHNS, OTBEYAIOLLErO BalLMM NOTPEBHOCTAM, 06pPATUTECH K TEXHUYECKOMY cneumanncty komnanun Rohde & Schwarz.
Haiipute banxaiiilee npeactaButenbcTeo komnaHum Rohde & Schwarz Ha caiite www.sales.rohde-schwarz.com
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Rohde & Schwarz

bonblue yem cepBuc loynna komnannit Rohde & Schwarz, cneunanuaupytowlascs Ha npo-

» 110 BCEMY MUpY 3BOACTBE ANEKTPOHHOrO 0O0PYA0BAHMS, NpeaiaraeT MHHOBALMOH-

> Ha MecTe 1 IN4HO Hble peLLeHns B creayloLmx 061acTax: KOHTPOMb U U3MEPEHWS, Tene- 1
= B O L6 PafvoBeLLaHHe, 3aLLMLLEHHAR CBS3b, KNGEPGE30NacHOCTL, MOHUTOPUHT U

» C 6ECKOMMPOMUCCHBIM Ka4eCTBOM
» Ha [IMTENbHYIO NepCneKTUBY

TecTupoBaHue ceteit cea3u. OcHoBaHHas 6onee 80 net Hasan, aTa He3a-
BUCMMAs KOMNaHKS, WTab-KBapTMPa KOTOPOI pacnonoxeHa B r. MioHxeHe
(FepmaHms), IMEEeT LUMPOKYI0 TOProBO-CEPBUCHYIO CETb W MPELCTaBIeHa
Gonee vem B 70 cTpaHax.

www.rohde-schwarz.com/ru

PecypcocGeperatowe MeToabl NPOEKTMPOBAHUS
» Jkonoruyeckas 6e30MacHOCTb 1 3KOAOTUYECKMii Cneq
> OHeproaQdEKTMBHOCTb U HU3KMIA YPOBEHb BbIOPOCOB
» Jlonruii Cpok cnyx6bl M OMTUMU3MPOBAHHBIE MPON3BOACTBEHHbIE

pacxol
Certified Quality Management Certified Environmental Management
1SO9001 1SO 14001

Tpenuuru Rohde & Schwarz
www.training.rohde-schwarz.com

Cnyx6a noppepxku Rohde & Schwarz
www.rohde-schwarz.com/support

5216133418
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