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KPATKOE OMNMUCAHUE

Bbicokonpon3BoguTtenbHblli aHanu3aTop cnektpa u curdanoB R&S®FSW nomoraet uxhxeHepam
pewartb camble CnoXxHble 3agaun. LLinpokas nonoca aHanu3a npubopa NO3BOASET NONYYaTh
XapaKTePUCTUKN LLMPOKONONOCHbLIX KOMMOHEHTOB U CMCTEM CBA3U. becnpeueaeHTHO HU3KUIA
ypoBeHb $a30Boro wyma obneryaet pa3paboTky reHepaTopoB € BbiAAILMMMUCS TEXHUYECKUMU
XapaKkTepucTukamm, Hanpumep, Takux, KOTOpble NCNONb3YIOTCH B PaAUO0IOKALMOHHBIX CUCTEMAX
(PJ1C). CoBpeMmeHHbIli MynbTUCEHCOPHbI Aucnnen ¢ NoALepPXKoN XecToB ob6ecneymBaeT NpocToe u
MHTYUTUBHO-NOHSATHOE ynpaBieHne npubopom. BetpoeHHbiin peructpatop komang SCPI no3sonser

JIerko co3naBatb UCMNOJIHAEMbIE CLLeHapUn.

Ananusatop R&S®FSW o6nanaet nonocoit aHanuaa ao 8,3 M, obe-
cneynBast U3MEPEHNE CUTHaN0B C LUMPOKOMONOCHON MOZYNALMER 1an
CUrHanoB ¢ ObICTPOII NEPECTPONKOI YacTOTbl NOA0OHbIE TEM, KOTOPbIE
MCNOAb3YIOTCS B HOBOM CcTaHaapTe 5G New Radio v B aBTOMOBUAbHbIX
1 UMNYAbCHbIX PJIC.

Monoca aHann3a B peansHom maclutabe Bpemenn 800 My nossonset

KOHTPO/IMPOBATb NI0ObIE COBBITUS, MPOMCXOAALLME B LIMPOKOI CNEKTpab-

HOW NOJI0CE W BLINOMHATL 3aMyCK N0 CUrHanNam KOPOTKOM ANUTENLHOCTY.

Ananusatop R&S®FSW cnocobeH 0oHOBPEMEHHO NPOBOAMTL N3Mepe-
HISI HECKOMbKMX CTaHOAPTOB UMY UCMONb30BATh HECKOMbKO U3MEPUTENb-
HbIX NPUAOXeHNiA. Monb3oBaTenn MOryT BbICTPO W Erko 06GHapyXMBaTb U
YCTPaHsiTh OLLIMOKN, BbI3BaHHbIE B3aUMOAGNCTBUEM MEXTY CUTHANamu.

Bnarogaps MynbTUCEHCOPHOMY ANCTINEI U UHTYUTUBHO-NOHSATHON CTPYK-
Type MeHto aHannsatop R&S®FSW obecneynBaeT NCKMIOUNTENbHYIO NPO-
CTOTY paboThl. PasnnyHble BUAbI NIBMEPEHMA MOTYT OAHOBPEMEHHO OTO-
OpaxartbCs B OTAENbHbIX OKHaX Ha 6onblioM 12,1-A10AMOBOM 3KpaHe,
3HAYMTENbHO 0BNEerYast MHTEPMPETALMIO PE3YNbTATOB.

Bua cnepean
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i1Z  FSW - Signal & Spectrum Analyzer - 2 Hz - 43.5 GHz

KnioyeBbie dakTbl

» [lnanasoH yactot ot 2 'y £o 90 My (zo 500 My, ¢ BHeWwHUMY
CMECUTENSIMI Ha rapMOHIKax)

» Huskui yposeHb $azoBoro wyma: —140 abH/Tu, npn oTCTpOIIKE
10 kl'u, =143 pbH npu otctpoiike 100 kIu, (Hecywas 1 TTw)

» [InHamuyeckuii ananasoH CBOOOAHbINA OT NapasUTHBIX COCTABASIOLLMX
(SFDR) 60 nbH st BHYTpEHHEN nonocsl aHanuaa 2 Ty co
BCTPOEHHbIM ALLM

» BHyTpenHss nonoca aHanu3a o 8,3 My,

» AHanu3 B peasibHoM Maclutabe BpemeHn ¢ nonocoi ao 800 Mru,
obicTpoaeiicTauem 2,4 man BId/c, POI 0,46 MKC 1 MHTEpPEACOM
noTokoBoi nepeaayn 1/Q aanHbix 500 MI'y B peansHOM BpeMeHu.

» Peructparop komana SCPI, ynpouaiouin reHepaumo koaa
YAANEHHOTO ynpaeneHus npubopom

» Hosblit an3aitH 1 onepauyorHas cuctema Windows 10 ¢ nogaepxkoil
MYIbTUCEHCOPHBIX XECTOB

» B03MOXHOCTb NapannefbHOro 3amnycka 1 0TOOPaXEHN HECKONbKIX
M3MEPUTENbHBIX MPUIOXEHNI

EEE )
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BbIAAOLUECA BY-XAPAKTEPUCTUKH

Mpubop R&S®FSW meHsieT npeacTaBneHns 06 aHanu3atopax CnekTpa u CUrHanoB BbICLLEro
Knacca, npegjniaras npeBoCXo4Hble PaANOTEXHNYECKME XapaKTEPUCTUKU, B TOM YACAE B OTHOLLUEHMN
¢$a30B0ro wyma, cpeaHero ypoBHs COOCTBEHHOrO LWyMa, NOAaBNEHUS UHTEP-MOAYAALNOHHbIX
COCTaBNSIIOLMX U SMHAMUYECKOr0 amana3oHa ans uamepenus koapduumenta ACLR u ypoBHs
rapMOHMK.

HenpeB30iaeHHbI ypoBeHb $Ha30BoOro Wwyma — ugeaneH eTcs ypoBeHb $ha3oBoro wyma —140 abH/Tu, ang Hecywei 1 TTu v ypo-
19 U3MepeHus reHepaTopoB, NPUMEHIeMbIX B CUCTEMAX BeHb —131 nbH/Tu, ans Hecywei 10 ITu. Mpnubop Takke xapakTepuayetcs
papuonokauuu n cBa3un NCKIIOYUTENbHBIM YPOBHEM BAXHEro Gasosoro wyma —114 nbH/My npu
Pa3paboTunki reHepaTopoB, CUHTE3ATOPOB YacTOThl MW NepeatoLLyX otctpoiike 100 Iu. B 3aBUCMMOCTI OT 4acTOThI 1 Anana3oHa OTCTPOEK
CUCTEM MOTYT BOCNO/Ib30BATLCA BENMKONENHbIMY BY-XapakTepucTtikamm aHanmsatop R&S®FSW obecneynBaeT NpeBOCXOACTBO Haf, APYruMI aHa-
aHanu3atopa R&S®FSW anq nposeagHus ameperuii GasoBoro Lyma. nM3aTopamu BbicLero knacca bonee yem Ha 10 gb.

Mpw otcTpoiike 10 kI, 0T Hecylel B aHanu3atope R&S®FSW pocTura-

SR« FAAIA@AD L@

MultiView &8 Spectrum nr ! x Phase Noise

®a3oBblit Lym npu otcTpoitke 10 kI, OT HecyLueit
10 IMTu: Tun. =133 abh/My

SRehiiieeBENEECE> *X@

Multiview &8 s

Spectrum

1 Frequenc

1 Frequency Sweep

3MepeHmne rapMOHUK C BKITIOYEHHBIM (CBEPXY) U

1001 pts

BbIK/IOYEHHbIM (CHW3Y) GUALTPOM BbICOKMX 4ACTOT)



LWnpokuii puHammnyeckuin guanasoH ans u3mepeHus
napasuTHbIX U3Ny4eHuii Gnarogapsa HU3KOMY YPOBHIO
COOCTBEHHOrO WyMa

Q6nanas HU3KUM CpeHUM YpOBHEM coBCTBEHHOTO Wwyma (DANL)

-159 nbmBT/I'y Ha 2 T, n -150 abMBT/I'y Ha 25 [T, 6e3 ucnonb3oBa-
Hus npepycunutens, aHannaatop R&S®FSW obecneunsaet BbICTPOE 1
HaIeXHOE M3MEPEHIe NapasuTHbIX M3NYYEHNIA B LLMPOKOM Anana3oHe
4acToT. BCTpOEHHBINA NpeaycuanTeNb AOMNONHUTENBHO CHUXAET YPOBEHb
DANL Ha 15 ab, a nepekntoyaemas GyHKUMS WyMONOAABNEHNS YyyLLaeT
DANL no 13 ab. B pesynbtate nonb3osarenn MOryT MaeHTMOUUMPOBATH
Jaxe camble HE3HAYUTENbHbBIE MApa3NUTHbIE M3NYYEHNS, KOTOPbIE paHee
OblK CKPbIThI HA YPOBHE LyMa, 1 C 60blLE 3GDEKTUBHOCTBIO BbINON-
HSATb OMTUMM3ALMIO CUCTEM NEPeaym.

MpocToTa u3mepeHus rapmoHuK 6narogaps BCTPOEHHbIM
¢unbTpam BEpXHUX YacToT

[in n3mepeHuii rapMOHUK B NEPeSaloLmX CUCTEMAX aHaNn3aTop
R&S®FSW MoxeT ObITb 1OMONHUTENBHO OCHALLEH NEPEKNIOYaEMbIMA
dunbtpammn BepxHix yactot (R&S®FSW-B13) ons Hecywmx ¢ 4acToToi A0
1,5 ITu. Takas npecenekums 06ecneynBaeT 04EBMAHOE YNYYLLEHNE AMHA-
MWYECKOro nanasoHa no CpaBHEHNIO C 0ObIYHBIMYM aHaNM3aTopamm Crek-
Tpa. CTaHOBATCH HEHYXHBIMW BHELLHWE GUABTPLI, YTO B CBOI 04epedb
YNPOLLAET CXEMbI UBMEPUTENBHBIX YCTAHOBOK.

Bbicokasi 4yBCTBMTENbHOCTb AaXe HAa HU3KMX YacToTax
YposeHb DANL aHanu3atopa R&S®FSW Ha HK3Kux 4acToTax NpUMEPHO A0
40 My ynyywaetcs nyTem HanpaeieHUs BXOAHOTO CUrHana Henocpea-
CTBEHHO Ha aHaNoro-LudpoBoit npeobpasosarens. Takoil noaxon aaet
BbICOKYI YyBCTBUTENBHOCTb —120 ABMBT/I'L Ha 2 'L Aaxe B AnanasoHe
3BYKOBbIX M MOZYNMPYIOLLMX YACTOT, MPEBOCX0AS CPABHUMbIE aHANM3aTo-
pbl Ha 20 ab.

R ELdel®

Multiview =2 Spectrum

1 Frequenc

1001 pts

Funelion

= dBm -152
=98.51 dBm =163
-170.33 dBm/Hz

=-105.12 dBm

Ruacy

Bbicokasi TOMHOCTb

Anannzatop R&S®FSW o6ecneunBaeT BbiCOKYIO TOYHOCTb M3MEPEHNS
ypoBHS. OH N3MEePSIET YPOBHM CUTHAIOB C 0BLUEN NOTPELIHOCTbIO MEHEE
0,37 ob ons yactoT < 8 1T,

HenpeB30iiaeHHbIin guHammyeckuii gnanasod go 1My
Onarogaps oTAeNnbHOMY NPUEMHOMY TPaKTy

Ananuzatop R&S®FSW nmeeT oT1€eNbHbIA NPUEMHBIV TPAKT, ONTUMI3M-
poBaHHbIN Ans 4acToT A0 1 ITu. OH NO3BONSET NONYYUTb HEAOCTUXIMbIIA
paHee AMHAMUYECKMIA ANana3oH, HaNPUMEP, Ans U3MEPEHNIA B Paanocu-
cTemax, obecneymBatoLinx 06LLECTBEHHYIO BE30MACHOCTb.

CBepXxwmnpoKonosocHble GUALTPLI B PEXNUME Pa3BepPTKU
CraHpapTbl CBEPXILUMPOKONONOCHON CBS3M, B YaCTHOCTM CTaHAAPT

EN 302065, npeaycmatpusatot 50 MIu pa3peluarowmii GuabTp, KOTOpbIiA
[OJIXEH MCMONb30BaThCS AN M3MEPEHNS NMUKOBOW MOLLHOCTY (M3Mepe-
HWe, Nerko BbiNonHaemoe ¢ nomoulpio R&S®FSW). Obnapas onuuoHans-
HbiMW nonocamu paspetuerus 28 My, 40 MIu, 50 My, v 80 Mru, aHa-
nn3atop R&S®FSW obecneunBaeT yHuKanbHble BOAMOXHOCTU N3MEPEHMS
LIMPOKOMONOCHBIX CUTHANOB.

AdPekTBHOE NOJABNEHNE 3ePKaNbHbIX YaCTOT B
Iamana3soHe go 85 Iy,

XWUr-npecenekTop Ha Bxoae aHanu3atopa R&S®FSW obecneunBaet
MofiaBneHne 3epkasbHbIX YaCTOT U BHEMONOCHBIX MOMEX.

Ananuaatop cnekTpa v curdanos R&S®FSW85 cnekTpa ocHatlueH XTI -
npecenekTopom ans yactot ot 8 [ 10 85 M. OH obecneynsaet cnek-

TPpabHbIN aHanu3 6e3 3epkasbHbIX COCTABASIOLIMX Ha O4EHb BbICOKMX Ya-
CTOTaX, UCMOMb3YEMbIX, HanpKUMep, B aBTOMOOUAbHbIX PJIC.

x
Markar

Marker 3

Marker 4

Norm Delta

All
Markers
atr

Marker
| caniiy

fio R CpepHuit ypoBeHb cobCTBEHHOTO Lyma (DANL)
3 dim/ Hz aHanusatopa R&SCFSW43 ¢ npeaycunutenem u

Ll YEHHBIM/BLIKTIOYEHHbIM LLYMOMOABAEHUEM
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MACLUTABUPYEMAS NMOJIOCA AHAJTU3A

TpeboBaHMs K Nonoce aHann3a HenpepbiBHO NoBbiwaioTca. AHannsatop R&S®FSW ¢ BHyTpeHHeil
nonocoi aHanu3a ao 8,3 My, roToB NPUHATbL 3TOT BbI30B.

BapuaHTbl pacluMpeHuns nonockl aHanm3a Ans pasnuyHbix mogeneit R&S®FSW

1

3)

4)

[mana3oH yactoT

|
el R&S®FSW-B512

|
R&SFSW13 R&S®FSW-B512

R&S®FSW-B80, R&S®FSW-B160, R&S®FSW-B320,

R&S®FSW26 R&S®FSW-B512
R&S®FSW-B1200, R&S®FSW-B2001

R&S®FSW-B80, R&S®FSW-B160, R&S®FSW-B320,

R&S®FSW-B512

R&S®FSW-B1200, R&S®FSW-B2001
R&S®FSW-B4001

R&S®FSW-B6001

R&S®FSW-B8001

R&S®FSW43

R&S®FSW-B80, R&S®FSW-B160, R&S®FSW-B320,

R&S®FSW-B512

R&S®FSW-B1200, R&S®FSW-B2001
R&S®FSW-B4001

R&S®FSW-B6001

R&S®FSW-B8001

R&S®FSW50

R&S®FSW-B80, R&S®FSW-B160, R&S®FSW-B320,

R&S®FSW-B512

R&S®FSW-B1200, R&S®FSW-B2001
R&S®FSW-B4001

R&S®FSW-B6001

R&S®FSW-B8001

R&S®FSW67*

R&S®FSW-B80, R&S®FSW-B160, R&S®FSW-B320,

R&S®FSW-B512

R&S®FSW-B1200, R&S®FSW-B2001
R&S®FSW-B4001

R&S®FSW-B6001

R&S®FSW-B8001

R&S®FSW85

JoctynHble onuuu: ctangapthas 10 MT, 28 M, 40 Mriy, 80 Mru, 160 MTw, 320 MT, 512 MTu.

Doctynhble onuun: 1,2 My u 2 M.
Monockl aHanu3a 6,4 I n 8,3 My gocTynHbl A5 yacToT cablwe 18 MMy 18,5 MMy,

R&S®FSW-B80, R&S®FSW-B160, R&S®FSW-B320,

R&S®FSW-B80, R&S®FSW-B160, R&S®FSW-B320,

no 512 Mry "

Monoca aHanu3a 6,4 My goctynHa ans yactot ot 18 MMy ao 58 I'Mu. Monoca axanuaa 8,3 'y goctynHa ans yactot ot 18,5 My go 57 M.

no 2 My?

PeKOMEHJJ,VEMbIe BapuaHThbl paclinpeHns nonochbl aHannu3a ang pas3nnyHbixX 3agay aHann3a CUrHanos

CTaHaapTHbie 33141 ¥ N3MEPEHNs OTESbHbIX HECYLLMX,
Hanpumep, WCDMA, CDMA2000°®, TD-SCDMA, TETRA, NB-loT

Curnans! LTE, WLAN IEEE802.11a/b/g/p

5G NR

Curnansi WLAN IEEE802.11n

Curnansl WLAN IEEE 802.11ac n WLAN |EEE 802.11ax
Curanst WLAN IEEE 802.11ad

CurHanel WLAN |EEE 802.11ay

CHsITVIe XapaKTepUCTUK W IMHeapu3aLns KOMMOHEHTOB
(yewnutenu, npeo6pasoBatenu 4acToTsl v 1.4.)

MmnynbcHble PNIC
LLinpokononocHble n3meperus B PJIC 663 MoaynaLmum v ¢ NepecTpoiikoii YacToTsl

AsToMOOMNbHbIE PJIC

10 My
CranpapTtHo

28 Ml'y
R&S®FSW-B28

40 My,
R&S®FSW-B40

80 MI'y
R&S®FSW-B80

160 v
R&S®



4,4TTy 6,4 Ty 8,3 1Tu?

My 320 My, 512 MI'y 1,2y 2Ty 4,4TTy 6,4 Ty, 8,3y
FSW-B160 R&S®FSW-B320 R&S®FSW-B512 R&S®FSW-B1200  R&S®FSW-B2001 R&S®FSW-B4001 R&S®FSW-B6001 R&S®FSW-B8001
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NOJIb3OBATEJIbCKUN UHTEPDENUC

Ananusatop R&S®FSW npeaHa3HayeH ans yaooHou paboTbl, 06ecneynBas NpoOCTYIO U MOHATHYIO

MHAUKaLUUio pe3ynbTaToB.

MaHenb UHCTPYMEHTOB

» BbICTpbIit OCTYN K YACTO UCMONb3YEMbIM QYHKLUAM
» 3arpyska 1 coxpaHeHue KoHpUrypawumi

» [lonyyeHne CHUMKOB 3KpaHa

» MacuwTtabuposaHue rpadnko

» Hactpoiika oToGpaxaemblx ANEMEHTOB

12,1-A101IMOBBIIA MYJIbTUCEHCOPHbIN
aucnnei ¢ BbICOKMM pa3peLueHnem
» Paspeuwenune 1280 x 800 nukcenei

» MynbTMCEHCOPHOE YnpaBsneHune

Peructpatop SCPI
YNpOLLEHHas reHepauus Kojja Ang aBToMaTusauum
N3MEPEHWIA B PEXMME YAANEHHOTO YNPaBNeHNs

FSW - Signal & Spect

m Analyzer - 2 Hz - 43.5 GHz

SeRQiENTEEEE > . %@

MultiView 22 Spectrum ! X vsaA

Ref Level -57
Att
1 Frequency Sweep

Spectrum

CF 2.0 GHz 1001 pts 2.0 MHz /

Ref Level -

an 20.0 MHz

CF 2.0 GHz

sym

SCPI Recorder: Automatic Mode active

System

Tpu nopta USB 2.0

» [Ins HocUTENE AaHHbIX

» [lns noakntoyeHns nepudepuittbIx yCTPOiCTB
» [In9 1aTynkoB MOLLHOCTY C pasbemom USB

Phones

Volume

e




®yHkumn R&S®MultiView n R&S®Sequencer
» OtobpaxeHue BCex BKNAOK HA OIHOM 3KpaHe

> I'Iocnep,osaTeanue N3MEPEHNA

» [locTosHHOE 0OHOBNEHNE PE3YNLTATOB

wisind i SR ” 5 “ AMPT ] [_]lsug;n
Seipiunce { aw ]‘sthpllmAcs]m . )
mcﬁgﬁ ]‘LINEs]l:‘m] I,{SI“I?ELE [

(o Jf o

ooo
20,0 MHz . 285 n n n
n . . ; 00630p HacTpoek

OTobpaxeHune n perynnpoBka BCex anna-

Esc  BASK  ENTER PaTHbIX HACTPOEK Ha OJIHOM 3KpaHe

TRIGGER 1 TRIGG!
INPUT INPFUT O

|_hd hd
Cm

Overview

Power Sensor Probe  Noise Source Control

YnpasneHnne UCTOYHUKOM LUyMa

» Hanpsixenue nutaHus 28 B ans
MCTOYHMKOB Lyma ¢ BNC-Bxomom

» YnpasneHue ¢ nomotibto MO npubopa

Smart-nopt
» [lng nameputeneii MOLHOCTH
» [lns ynpaBnsiemMblx UCTOYHUKOB LyMa
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NEPBEHCTBO B 5G U AIPYTUX
BECIMPOBOAHbIX CTAHOAPTAX

Y1006bI yA,0BNETBOPUTbL PACTYLLMI CNPOC HA OECNPOBOAHYIO CBSA3b, CETEBbIE MHPPACTPYKTYPbI
1 NoNb30BaTeNIbckoe 000pyaA0BaHMe JO/MKHbI paboTaTh C pasnnyHbIMU OecnpoBOAHbLIMM
TexHonoruamu, Takumm kak LTE, 5G NR, 802.11 u NB-loT. BapnaHTbl nx npumeHeHusi
MHOFOYMCNEHHbI U pa3HO00OpPa3Hbl, OHU BaPbUPYIOTCS OT BbICOKOCKOPOCTHOr0 6ecnpoBOAHOro
[,0CTyNa 0 aBTOHOMHbIX aBTOMOOMIEN U MCKYCCTBEHHOIO MHTENNEKTA.

Ananuzatop R&S®FSW o06ecneynBaet Bce HE06X0AMMbIE BOIMOXHOCTI
11 N3MEPUTENbHBIE NPUNOXEHNS ¢ GECKOMNPOMUCCHBIMI XapaKTepUCT-
Kamu i1 BLINOMHEHMs: GbICTPOTO W NPOCTOrO TECTUPOBAHNS Pa3nuy-
HblX BECMPOBOAHbIX CTAHAAPTOB C Y4ETOM WX KOHKPETHbIX TOEBOBaHNIA 1
XapaKTepucTuK.

Ananus curnanoB 5G

NameputenbHblie npunoxerus aHanuaaropa R&S®FSW nns curHanos
cTaHgapTa 5G ynpoLaoT 1 yCKOpSIoT YryOneHHbIn aHanns Ha Gpuanye-
CKOM YPOBHe, N03BOMISS NPOBOANTb UCMbITaHNS HA 60NEE BbICOKMX Ya-
CTOTax 1 B O0ONee WNPOKNX A1ana3oHax N3MEPEHNs 1 OXBaTbIBas BCE
napameTpbl GU3NYECKOr0 YPOBHS, YKa3aHHbIe B CTaHAapTe, 6narogaps
Haunyywm BY-xapaktepucTikam Ha phiHKe.

Onunm R&S®FSW-K144 n R&S®FSW-K145 oxpaTbiBatoT U3MepeHus B
nonoce yactor 3GPP 5G NR B HucxofsLLieM 1 BOCXOAALLEM KaHanax
cBA3K. Kaxablii noakaap curHana aHaamanpyetcs ¢ BbIBOAOM LUMPOKOrO
Anana3oHa pe3ynbTaToB U3MEPEHNNA, BKIOYas 3HaueHns EVM, yacToTel 1
MOLLHOCTM Pa3NNYHbIX KAaHAN0B 1 CUTHANOB.

bnarogaps Wu1pokoi BHYTPEHHeN nonoce aHanuaa o 8.3 Mu onums
R&S®FSW-K144 moxeT 3axBaTbiBaTb BCO N0OAOCY YACTOT HUCXOAS-

Liero curHana 1 no3BoAseT BbINOAHNTb MOMHYKO OLEHKY CUCTEMDbI.
BbicOKkoNpOn3BOaMTENbHBI LMDPOBOV NPeobpasoBatesb xapakTepuay-
€TCS HU3KIM 3Ha4eHneM COBCTBEHHOrO MOy BekTopa owwnbok (EVM),
obecneynBas NPOBEAEHUE aHaNM3a Ha HOBOM YpOBHE. [ipyroe npenmy-
LWECTBO COCTOMT B TOM, YTO OMLMS PACLIMPEHNS NONOCHI IBAKETCS BHY-
TpeHHelt onuyelt aHanusatopa R&S®FSW. 3a cyet aToro ymeHbluaetcs
Kak pasmep 13MepUTENbHOI YCTAHOBKM, Tak 1 KONMYECTBO COEAMHEHNI
MEXZY KOMMOHEHTaMM, NAOC NOBLILLAETCSH TOYHOCTb U3MEPEHMUIA.

Onuun R&S®FSW-K144 n R&S®PFSW-K145 nopnepxusarot Bce onpepe-
NeHHble cTaHpapToM 5G nonockl curHanos: o1 5 MIu, o 400 Mru, ¢ He-
CKOMbKMMM HYMEPONOrMSIMU, HECKOMIbKUMI y4acTKami NOAOCH Npomnycka-
Hus 1 hopmatamu Mogynsaummn ot QPSK no 256QAM.

Onums R&S®FSW-K145 noanepxwsaet kak OFDMA, Tak 1 npeaBapuTeNb-
HO CO3/IaHHblE PEXWMbI Nepeaayn B BOCXOASLIEM KaHane.

NameputensHoe npunoxenne R&S®FSW-K144 nns Huexopsuwmx curHanos ctaigapta 5G New Radio
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Y106bl YNPOCTUTb aHANN3 CUHANOB, ABTOMATUYECKM PErUCTPUPYIOTCS He-
CKO/bKO NapameTpOB, YTO YMEHbLUAET KONMYECTBO NONMb30BATENbCKMUX Ha-
CTPOEK 10 MUHUMYMA.

[1n91 BHEMONOCHBIX N3MEPEHNiA NPEayCMOTPEH LUMPOKNA AMANA30H Ha-
CTPOEK W NPELENbHbIX IMHMIA, KOTOPbIE NCNONB3YIOTCA L1 U3MEPEHUS
K03bdULMEHTa yTEYKN MOLHOCTW B cocesiHuii kaHan (ACLR) n namepe-
HUS CNEKTPaNbHOM Macku uanyyexns (SEM).

Onuus R&S®PFSW-K147 no3BonsieT BbINONHSTL KOMOMHUPOBaHHbIE 11 aBTO-
MatnaupoBaHHble namepenns ACLR, SEM n EVM. bnaroaaps pacnapan-
NEeNNBaHNIO BbINUCAEHWIA 1 aAaNTUPYEMbIM HACTPOIikam 3anycka aTa onuys
[1aeT 3HAYMTENbHbIE NMPEUMYLLECTBA B CkopocTi. OHa ByneT 0COBEHHO Mo-
nesHa npu onpeneneHun XxapakTepucTuk YCTPOACTB 6ECNPOBOAHBIM CMO-
cobom (OTA), yto TpebyeT 6OMbLIOTO KONNYECTBA N3MEPEHNIA.

Y3kononocHblii 10T (NB-10T)

Onuws R&S®FSW-K106 oxBaTbiBaeT BCe TpU pexuma paboThl (BHYTPUMO-
NIOCHBIN, B 3aLUMTHOI NONOCE U BHEMONOCHDIIA) ANt TeCTUPOBaHUS 6a30-
BbIX CTaHLMA B COOTBETCTBUM €O cneundunkaumeint 3GPP. OHa no3sonset
nony4YnTb PE3yNbTaThl MOAYAALUMM CUTHANA, & TAKXE BbIMONHUTb BHEMONOC-
Hble cnekTpanbHble namepenns (ACLR n SEM). B onumto Takxe BKIOYEHO
N3MepPEHNE BPEMEHHON CUHXPOHN3ALMN, YTOOLI UMETb BO3MOXHOCTb
NPOCTOr0 M3MEPEHNS CUHXPOHU3ALMN MEXTY NepefaTinkaMn B PEXUME
MIMO.

YT0ObI YIPOCTUTL @HANN3 CUTHANOB, aBTOMATUYECKN PETUCTPUPYIOTCS
HECKOJIbKO NapameTpoB, TakuX Kak UAEHTUOUKATOP A4erki u GopmaThl
MOZYNALMY.

3meputensbHoe npunoxetne R&S®FSW-K106 ana curdanos NB-IOT

MultiView # 'x' NB-IoT

Ref Level 2 Capture Time

Att 5 ~ MIMO i) : Coun (1)
1 Capture By 1 W |
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|
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Limit

Sync Found

becnpoBopgHas cea3b: WLAN IEEE 802.11ac/ax

MocneaHue cTaHmapTbl GECNPOBOAHbIX NOKANbHbIX CETel, Takue kak WLAN
IEEE802.11ac, HanpaBieHbl HA 3HAYUTENBHOE YBENMYEHIE CKOPOCTH
nepefayyn AaxHblx. ns [oCTuxeHns 6onee BbICOKOV NPOMYCKHOI Cno-
co6HocTi B cTaHaapTe |EEE802.11ac npeaycMOTPEHO HECKOMBKO HOBbIX
byHKuWiA, BKIKOYas nonocy nponyckanus kanana fo 160 Mru. Crangapt
IEEE 802.11ax aBnsieTcs paclmpetnem crangapta IEEE802.11ac. Ero
LeNlb — YNyYLUTb NPONYCKHYIO CNOCOGHOCTb CUCTEMBI, 0COOEHHO B CLiEHa-
pusiX, KOTOPbIE OrpaHNyeHbl NoMexamu 13-3a BbiCOKOA nnoTHocT WLAN-
ycTpoiicTB. OTnnyHble paboymne xapakTepuCTUKK aHanu3aTopa cnekTpa u
curHanoB R&S®FSW no3sonsitoT NpoBOAUTL BLICOKOTOYHbIA aHann3 cur-
HanoB, HEODXOLMMbIA NPU CHATUM XapakTepucTik MUY, ¢ NOMOLLbIO onuuit
R&S®FSW-K91ac n R&S®FSW-K91ax. Mpu nonoce 160 My, n mogynaumm
256QAM octatouHoe 3HaueHne EVM coctasnser -47 ab.

WiGig IEEE802.11ad/ay — 04eHb BbICOKME CKOPOCTU
nepepauu Ha yacrtote 60 My,

Cravpapt IEEE 802.11ad 06ecneynBaeT ckOpoCTb Nepe/aym jaHHbxX [0

7 Iéwr/c ¢ nonocoit yactot 2,16 'y, B ISM-guanasone 60 Mu. CraHpapt
I[EEE802.11ay cBsi3bIBAET BMECTE 10 YETHIPEX TAKMX KaHanoB ang obecne-
YeHus ckopocTelt nepeaayn faqHelx ot 20 [éut/c 1o 40 Méur/c.

Ananusatopbl cnektpa u curHanos R&S®FSW67 n R&S®FSW85, ocHa-
weHHble onupen R&S®FSW-B2001 1 cneumanbHo n3MeputensHoi on-
upeinn R&S®FSW-K95 nns nopnepxku ctaaapta IEEE802.11ad, sBnsiotcs
€MHCTBEHHBIMW YHUBEPCAbHBIMI PELLEHNAMM HA PbIHKE, KOTOPbIE OXBa-
ThiBAOT Npunoxenus [EEE802.11ad.

Kpome Toro, aHannaatop R&S®FSW85 ¢ onuueit paciumpeHist nonochl
yacToT a0 4 M, 6,4 Mu nam 8,3 My, (R&S®FSW-B4001/-B6001/-B8001)
11 CMEeLNanM3npoBaHHbIM 3MepUTENbHbIM Npunoxennem IEEEB02.11ay
(R&S®FSW-K97) obecneymsaeT npocToi aHanua curHanos |EEEB02.11ay.
Mpwn ncnonb3oBaHny nonockl aHanusa 8,3 My, 0HMM HaxaTeM KHOMKM
MOXHO OLEHUTb CPa3y [10 YETbIPEX CBA3AHHBIX KAHAOB.

Subframe Al

6 EVM vs Symbol

Measuring...
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PACLUNPEHHbBIE ®YHKLINN AHAJTU3A
CUTHAJIOB PJIC

PacwumpeHHbie GyHKUUM aHanu3a u ObicTpas MaeHTUPUKaLMS napasuTHbIX 3NYYEHWIi ABNFIOTCS
Heo0X0ANMbIM YCIOBMEM NPY NPOBEAEHNN UCTbITAHUI COBPEMEHHBIX PaN0IOKALMOHHBIX CUCTEM
C UX LUIMPOKONOJIOCHBIMM CUrHANamu, MeToAamMu BHYTPMUMNYAbCHOM MOAYASLMKA N CKAYK000pa3Hoii
nepecTpPoKO 4acToTbl.

BLICTpLI 1 BCeCTOPOHHUI aHanu3 curHanos PJIC JDetanbHble uamepenus PJIC co cxxatnem umnynbcoB
Mpunoxexue Ans UMAYNbCHbIX U3Meperuit R&S®FSW-K6 noasonset ns- (u3mepeHus B cuctemax ¢ Komnpeccuei)

MEepSTb BCE OCHOBHbIE NAPAMETPbI MMMYNLCOB, Takie Kak AUTENbHOCTb, Onuws namepeHrns 6okobix nenectkoB R&S®FSW-K6S nossonset uame-
nepuog, Bpems HapacTaHus 1 cnafa, nagexue MOLLHOCTY N0 UMNYAbCY PATb NapameTpbl CXaTis IMNYNbCOB 1 NOMOraeT OLEHNBATb YXyALEHE

11 BHYTPUAMMYNCHYIO HA30BYI0 MOLYNALMIO OAHAM HAXATUEM KaBULLIN. xapaktepuctuk PJ1C, cBA3aHHOE, Hanpumep, ¢ MOAYASTOpami 1 Bo30y-
MpunoxeHue Takxe BbINOMHAET aHANU3 TPEHAA MO MHOXECTBY MMNYAbCOB.  AUTENsMW. baarogaps BO3MOXHOCTW MMNOPTMPOBATL Mt0O0I STANOHHbIA
Monb3oBaTenb BbIGUPAET Pe3yNbTaTbl s OIHOBPEMEHHOMO 0TOBpaxe- I/Q-curHan B dopmate daina |/Q-gaHHbIX, MOXHO paboTaTb ¢ KOHOUAEH-

HUs Ha akpaHe. Ananuzatop R&S®FSW naet nonHyto kapTuHy cucTembl B UManbHbIMK, CNELMannanpoBaHHbiMi curHanamu. Onums R&S®FSW-K6S
TEYEHME HECKONMbKIX CeKyHA. PyHKUMS cermeHTUpoBarHoro |/Q-3axsara TaKKe NOAAEPXVBAET 3TANOHHBIE CUrHANbLI, 3aXBAYEHHBIE aHANM3ATOPOM
rapaHTupyer, 4to |/Q-faHHble MapkmpyloTcs MeTkamu BPEMEHM 1 COXpa- R&S®FSW un coxpaHeHHble B dopmate daiina |/Q-aaHHblx, a Takke BCTPO-
HSIOTCA B NaMSTV TOMbKO Npy 06HapyXeHnn nMnynbea. JanHas GyHKums €HHble CUTHaNbI, Takne Kak kon bapkepa v nonnHomuanbHas YM.
3HAYNTENBHO YBENWNYMBAET NEPMOS, aHanM3a. Hanpumep, AOCTYNHO yBe-

nnyeHne adhdhekTBHoro o6bema namati noytn B 1000 pas ans uMnyb-

COB IUTENLHOCTLIO 10 1 MKC 1 YacToToi noBTopeHus 1 k. O6napgas

BHYTPEHHEN nonocoit aHannaa fo 8,3 Mu, anannsatop R&S®FSW MoxeT

1CNOb30BATLCS NPU pa3paboTke CBEPXLIMPOKONONoCHbIX PJIC.

Ananuaatop R&S®FSW, ocHalleHHbIit onuyeit MnynbcHblx namepennii R&S®FSW-KB, no3sonseT nonyyatb napaMeTpbl MIMNyAbCca 0aHAM

Haxatnem KHOMKn

MultiView =2 Spectrum X Transient Analysis X  Pulse
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YcTaHOBKa 11 U3BMEPEHUS CXKaTS MMNYJbCOB
¢ uameputenbHoli onuneit R&S®FSW-K6/-K6S

R&S®FSW

s
[CimEacan « 100 8 e, 58 :
| T
| OTanoHHbIA CcurHan Ncnbiryemasn PNIC

Onpepenexune xapakTepucTUK nepexoaHbix npoueccos JIYM
CUTHAJOB U CUTHANOB CO CKaYK00OPa3HOI NepecTPOIKO
yactotbl (IMMPY)

Onuwns aHanu3a nepexoaHbIx NPoLEccoB/uamepenns JIYM-curHanos
R&S®FSW-K60/-K60C nossonsieT onpefensitb XapakTepUCTMKi CUrHaNoB
HEenpepbIBHOTO M3Ny4eHns C YacToTHON Mopynsumein (FMCW), ncnonb-
3yemMblx B aBTOMOOMIbHBIX PAMONOKALMOHHbIX AaT4MKax. AHanM3aTop
R&S®FSW aBTOMaTM4eCKM BbIYMCASIET CKOPOCTb JTYM 1 OTKNOHEHME OT
naeansHoro FMCW-curnana, obecneunsas ahGeKTUBHYIO ONTUMU3ALIND
PaAMoNoKaLMOHHOIO AaTynKa.

Onuus R&S®FSW-K60 ¢ onumelt namepeHis ckaukooOpasHbix Nepexoos
R&S®FSW-K60H siBnseTcs yooOHbIM MHCTPYMEHTOM aHanu3a CUrHaoB ¢
ObICTPLIM NEPEKIOYEHNEM KaHANOB, BCTPEYAKOLMXCS, HANpUMeEp, B paau-
ocucTeMax co ckaykoobpasHoi NepecTpoikon YacToTsl. K nony4eHHbIM
pesynbTatam OTHOCATCS Bpemst NpelblBaHNs/NepecTpoitku, Bpems nepe-
KI0Y€EHMS, 4aCTOTa, AEBMALNS 1 MHOTOE LIPYroOe.

AHann3aTop nokasbiBaeT TPEHZb! W BbINONHSAET CTATUCTUYECKNI aHann3 no
BCEM napamerpam NMnynbCos, curHanos JIYM 1 curHanos ¢ nepectpoii-
KOV YacToThl. AHanM3 TpeHaa no3BonseT ObICTPO ONPEeaensiTb BANSHUE
HaNPSKEHWs: NUTaHNS (MK ux YacToTbl, Hanpumep, 50 T'u, nan 400 Mu) n
ObICTPO NPOBEPHUTL CXEMbI CKa4k00OPA3HON NEPECTPOIKN YACTOTbI U U3-
MEHEHMA 33 NepUoz, NOBTOPEHWUS UMMY/bCOB.

MapameTpbl CxaTus MMNyNbca 1 CBA3aHHas ¢ Humm amnauTyaa JIYM-umnynsca otobpaxaiotcs ¢ nomoLpio onuny R&S®FSW-K6S

MultiView & Spectrum X Pulse #* X
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BbicTpoe 1 HapeXHoe 0OHapYXXeHNe NapasuTHbLIX U3NYYEHWi
Y100bI M3MEPUTH HU3KOYPOBHEBbIE NAPA3UTHBIE U3YHEHNSs, YacTo HEOO-
XOZWIMO YMEHBLUMTH LUMPUHY NOJIOCHI PA3PELLEHNS, YTO YBENNYMBAET BPe-
Ms n3mepenus. Onups namepeHnst napaautHbix 1anysermii R&S®FSW-K50
aBTOMATM3MPYET NOMCK NapasuUTHbIX U3Ny4eHIiA, KOTOPBIN BbINOHAETCS
ObICTpee, YeM JOCTYMHbIE B aHANM3ATOPAX CNEKTPA CTaHAAPTHbIE BYHK-
LN M3MEPEHNA NAPA3UTHBIX U3NYYeHUid. HyXHO MuLib BBECTU YaCTOTHBIN

AHanuaz FMCW-cursana ¢ nomotsto onuuu R&S®FSW-K60C 1 nonocsl aHanusa 8,3 I,

MultiView &8 Spectrum ¥  I1Q Analyzer 1 X  Transient Analysis

Time Model Chap

Ref Level
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[1anasoH 1 HeoBXOAMMbIA YPOBEHb 0BHAPYXeHWUs CnypoB. MpunoxeHue
BbIYUCANT ONTUMANbHYIO NONocy paspelueHuns (RBW) ans namepenns Ha

kaxaoi yactote. Onuus noucka napasuTHbix uanyyeHnii R&S®FSW-K50

3HAYMTENBHO ObICTPEE, YeM 00bIYHbIE METO/IbI NOUCKA NAPA3NTHBIX 13NY-
YeHMIA NpK U3MepeHnn Ha ypoBHsx —120 nbMBT unmn Huxe.

2 Region FM Time Domain
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WAEAJIbHbIV BbIBOP )19 TECTUPOBAHUS
CNYTHUKOBbIX CUCTEM CBA3U

CnyTHUKOBasi CBSI3b A0JKHA OTBEYATb MHOXECTBY PasNnyHbiX Tpe6oBaHUi, NpeabIBNSeMbIX K
BeLLaHnio, 6ecnpoBOAHON CBA3W U AMCTAHLMOHHOMY 30HAUPOBAHWUIO, KaK NS KOMMEPYECKMX,
TaK U 4ns rocyaapcTBeHHbIX cuctem. KomnaHumsa npegnaraet ObiCTpble U HafEXHble
BbICOKOTEXHOJIOMMYHbIE U3MEPUTENbHbIE PELLUEHUs ANg NPOEKTUPOBaHMS, pa3paboTkm 1
TeCTUPOBaHUS NMONE3HON HArpy3KN CNYTHUKOB, e NOACMCTEM U KOMMOHEHTOB.

MuoroyactotHoe namepenue B3 Onums R&S®FSW-K17S npepcTasnseT coboit paclumpeHrme onuum
Anannaatop cnekTtpa R&S®FSW u renepartop curHanos R&S®SMW200A R&S®FSW-K17. OHa obecneynBaeT BO3MOXHOCTb aHa3a WnpoKomno-
MOTYT MCMONb30BATLCS AN M3MEPEHNst aBCONKOTHOMO 1 OTHOCUTENBHOMO NOCHOTO CUrHana st NoBbILLEHNS 0BLLEr0 OTHOLIEHMS CUTHAN/LLYM 1 CKO-
rPynnoBOro BpeMeHn 3aaepxku (MB3) cnyTHUKOBBIX TPAHCMOHAEPOB, Ya- POCTM U3MEPEHUS 3a CYET aHan13a NOAANaNa30HOB BCErO CHrHana.

CTOTHbIX Npeobpa3oBateneii u apyrux koMnoHeHToB. Onums R&ASCFSW-K17

06ecneynBaeT TOYHOCTb 1 HC NS OTHOCUTENbHBIX U3mMepeHuii B3 B npe- Bnaropaps 310 onuyK HeGONbLIME Y4ACTKM CUTHaNA MOXHO NOCneao-
obpasosartensx yactoTbl 1 300 nc npu n3mepeHusix 6e3 Npeobpa3osaHns  BaTeNbHO BbIBOAUTL HA R&S®SMW200A 1 aHann3npoBath ¢ NOMOLLBIO
yacToThl. OHa NpeaHasHayeHa fns PaboTbl C UCKAXEHUSIMU CUTHANOB, R&S®FSW.

BO3HMKAIOLLMMI BO BPEMS UCTbITAHUIA HA 0pOuTe, N 0OECNEYMBAET CBEPX-

HW3KWIA NOPOrOBbIi YPOBEHD LLIYMA, BbI3BAHHOTO ONOPHBIMI MHOFQ4YaCTOT-

HbIMI CurHanamu. Ins namepennii ¢ npeobpasoBaHNeM YacTOTbl 3TaNOH-

HbIiA CMECUTENb NN 3TANIOHHOE YCTPOMCTBO He noTpebyetcs.

3meperune oTHocuTenbHoro MB3 nonocosoro dunbtpa

MultiView 52 Spectrum 2 X MC Group Delay

Meas Time
Cal Freq

w 2 Phase

measuring... || [[[T[]1]
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B cnyTHWKOBbIX 3apa4ax Ype3BblyaiiHO BaxHbl NOBTOPSIEMOCTb 1 TOYHOCTb
M3MEPEHNIA. Tpyn 3TOM KPUTUYECKM BAXHO NMETb XOPOLLMIA AMHAMUYECKINA
[J1anasoH. 310 0COOEHHO BaXHO NPU NPOBEAEHNM UCTIbITAHWA CMYTHIKA
Ha CMCTEMHOM YPOBHE B CPEAE C BbICOKMM KOIDOULMEHTOM YCUNEHMS
(npnbnnautensHo 120 AB), BLICOKMM YPOBHEM LiyMa 1 BbICOKAM YPOBHEM
nHTEpmoaynsumMn. OaHUM 13 CNOCOBOB YAYULLINTL AMHAMUYECKMIA anana-
30H ABNAETCA UCNONb30BaHNE Bonee Y3KMX 3aaloLLyX CUrHANOB.

U3mepeHue nuHeinHoCcTn 1 Ko3apduumeHTa ycuneHus
BekTopHblii reHepatop curdanos R&S®SMW200A B coyeTaHnm ¢ aHa-
nmu3atopom cnekTpa u curHanos R&S®FSW, ocHallgHHbIM onumeit
R&S®FSW-K18, MoXeT 1cnonb3oBaThCst ANst CHATUSE XapakTepUCTUK
JBYXNOPTOBbIX YCTPOWCTB, TakmX Kak CyTHMKOBbIE TPAHCMOHAEPbI, YCUK-
TeNN MoWHoCTH 1 npeobpasosatenn. Onuus R&S®FSW-K18 moxeT uc-
nonb30BaTh MO0 Pa3BepTky NO MOLIHOCTI HEMOAYANPOBAHHOTO CUrHana,

MultiView =2 Spectrum

X Amplifier

MultiView & Spectrum

N3mepermne koadduumeHTa yeunenns
(AM/AM) yeunutens. [lns nokasaHHow
BbILLE KPWBOI1 B KAYECTBE 3afAI0LLIEr0
11CNONb30BANCS HEMOAYIMPOBAHHbIIA
CUrHan C MHEiiHbIM HapacTaHnem
MOLLHOCTW. Kak 11 0X1aanoch, kpueas
AM/AM aBnsetcs amHeiHol. Kpusas
cnpasa Obina U3mepeHa ¢ NoMoLLblo
LMbPOBOro MOZYAMPOBAHHOTO CUrHana,
cHOPMUPOBAHHOTO reHEPaTopPoOM
R&S®SMW200A. Ona npeacTasnset
coboit o6nayHyio kpueyio AM/AM;
TONLMHA IMHWY CBSI3aHa C A dekTamu

namaTn yenantens.
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160 3apatoLLnin curHan ¢ LdpoBOIt MoaynsLneit, 4ToObl ONPeaenuTs
xapaktepuctuku MY npu TeCTMpOBaHUN B PEaIbHbIX YCIOBISX C MOMOLLbIO
CUrHana c TeMu Xe MOZynsUMEn, NONOCON YacToT U KO3AQOULIMEHTOM am-
NAUTYABI, YTO M B NPEANOAAraeMoM BapuaHTe NPUMEHEHNs. B TunuyHbie
N3MEPEHUs BXOAAT CXaTne ANHaMUYeckoro ananasona ycunenus, AM/AM,
AM/®M, uckaxeHus n koapduumeHt ACLR. Onups R&S®FSW-K18D ocy-
LWECTBASET NPAMOe LMPPOBOE NPEAbICKAKEHNE, KOTOPOE IMHEApPU3YeT
MCMbITYEMOE YCTPOICTBO Ha OCHOBE UTEPATUBHOTO Noaxoaa. OHO MUHK-
Mu3upyeT moaynb EVM u koadduument ACLR 6e3 orpaHuyeHns onpene-
NeHHbIM anroputMom DPD. Takum 06pa3oM, 3T0 WAgaNbHbIA MHCTPYMEHT
LN1S1 CPABHEHMS YCUIUTENEN MOLHOCTY B YCNOBUSX TMHEAPU3aLmm.
Onums R&S®FSW-K18F namepsieT 4acToTHYI0 XapakTepucTiKy UCTbITye-
MOr0 YCTPONCTBA M 0TOBPaxaeT amnauTyay, Gbasy 1 rpynnoByto 3afepxKky
B 3@BMCUMOCTM OT 4aCTOThI.

X Amplifier

Tonwwxa nuHum:
3hdekT namatu

7.0 d8m/

Measuring...



KoaddpuumeHnt mowHoctu wyma (NPR)

Anannaatop R&S®FSW, ocHallgHHbIi onuyeit R&S®FSW-K19, obecneun-
BaeT NPOCTON M yA06HbIA cnocob uameperns koadduumneHta NPR makcu-
MyM 10 25 BbIpe3am.

Ananu3 mopynsiuum DVB-S2X

Mpunoxexue [ aHanu3a MHOro4acToTHON Moaynsauun R&S®FSW-K70M
(Tpedyetcs onuus R&S®FSW-K70) no3sonsieT aHanMampoBaTh CUrHanb
DVB-S2X. Mpunoxerne R&S®FSW-K70M o6HapyxwuBaeT Hauano kaapa,
[JEeMOJYNMPYET W 3aron0BOK, 1 NONE3HYI0 HArpy3ky CUrHana, a Takxe 0To-
Opaxaet auarpammy CUrHaNbHOTO CO3BE3ANS C COOTBETCTBYIOLMMM Napa-
MeTpamK aHanuaa MoaynsLmm.

M3meperne KoaduLmeHTa MOLHOCT LyMa ¢ NOMOLLbI0 onuyun R&S®FSW-K19

MultiView 8 Spectrum

Ret Leve il -
ALL
1 NPR

1001 pts

Offse W

0. =
Offset

Powe 18
-92.42 dBm/Hz
Pow wsily
-151.00 dBm/Hz

MUamepenue koadPpuumeHta 6utoBbix owmnook (BER)
Mpunoxexne R&S®FSW-K70P aBnsieTcs paciumpeHinem onuyin BEKTOpHO-
ro aHanu3a curHano R&S®FSW-K70, no3BonsoLLmm N3MepsiTb UCXOOHbIN
koadduumeHT 6uToBbIx oMok (BER) no ncenocay4ainHoil ABONYHON
nocnegoBatensHoctn (PRBS) Bnnots no PRBS23. Kpome Toro, onums
R&S®FSW-K70 obecneunBaeT BO3MOXHOCTb M3MePEHUS Ko3hduumeHTa
BER Ha 6a3e nonb30BaTenbCkix NoCneA0BaTeNbHOCTE OUTOB.

o IRm Clrw

4

Span 1/6
by
NER
58.58 dB

Measuring... | | 11 X

CurHanbl DVB-S2X 1cnonb3yioT paHble CxeMbl MOAYAsLMN Ais CEKUMIA NONE3HOI Harpy3ku 1 3arofoBka kaapa. PasnnyHble THb

MOZYNSILM MOTYT ObITb NPOaHaNN3MPOBaHbl ¢ nomMolLbto onuuini R&SCFSW-K70M 1 R&S®FSW-K70. Ha npuseagHHOM Bbile CHUMKe

3KpaHa nokasaH curHan DVB-S2X ¢ moaynsumeit 64APSK ans noneswoit Harpysku 1 QPSK ans kaHanos nuaoT-curHanos.

MultiView =2 Spectrum

Ret Leve

Current Unit

-1.52

0.999 906

Measuring...
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onunug AHAJIM3A CNMEKTPA B PEAJIbHOM
MACLUTABE BPEMEHU A1 UBYHEHUA
CAMbIX KPATKOBPEMEHHbIX COBbITUI

Ananusatop R&S®FSW, ocHaleHHbI BbicoKonpouasoauTenbHbiMu onuusamum R&S®FSW-K161R,
R&S®FSW-B512R n R&S®FSW-B800R, cnocobeH HenpepbiBHO 0TOOpaxaTb BY-cnekTp B peanbHOM
maclutabe BpemeHu. Perynupyemoe no ypoBHI0O 00HapyxeHne curHanos 3aHumaeT meHee 0,5 Mkc
(R&S®FSW-B8OOR).

MonHodyHKUMOHANBHDIV aHANU3aTOP CNEKTPa U CUrHaNoB Onw no3sonsitoT aHanuaatopy R&S®FSW BbINOAHATL M3MEPUTENbHBIE 3a-

peanbHOro BpemeHu Jaun NS LWMPOKOTO CMNeKTPa NpUMeHeHuid. Hanpumep, MHXeHepbl aspo-

Onunmn R&S®FSW-K161R, R&S®FSW-B512R 1 R&S®FSW-B80OOR nenatot KOCMWYECKON 11 0OOPOHHOM NPOMBILLNEHHOCTY B NEPBYIO 04epeab OyayT

R&S®FSW noaHOGYHKLMOHANbHBIM aHANM3aTOPOM CMEKTPa U CUTHaN0B CO COCPE0TOYEHbI HA HEMPEPBIBHOM aHANN3e PaaVONOKaLMOHHbIX CUTHA-

BCTPOEHHON GyHKUMEN aHann3a B peanbHoM Maclutabe Bpemeru. Ecnm NOB C BbICTPOIA NEPECTPONMKOIA YaCTOTbI 1 0GHAPYXEHUN HeXenaTeNbHbIX

peryaupyemoro no YpoBHK0 06HaPYXeHUs CUrHaNoB AMTENbHOCTbIO 60- napasuTHbIX M3Ny4EHNI NPU NPOBEPKE TaKTUYECKIX CUCTEM CBSI3M C Obl-

nee 15 MKC J0CTaTo4qHO, C MOMOLLBIO MPOrpPaMMHOTO KOZA MOXHO aKTUBM- CTPOW NEPECTPOIKON YaCcTOTI.

poBartb onuym BcTpoeHHoro MO R&S®FSW-K512RE 1 R&S®FSW-K800RE

(Npw ycnoBmmM yCTaHOBKM HEOOXOAMMON 0NN NOAOCHI MPOMYCKAHMS). Peryaupytowmm opraHam Takxe Tpe6yeTcst HENPePbIBHO KOHTPONNPOBATL
4aCTOTHbIE AManasoHbl M HAAEXHO 0OHAPYXNBATb HEXENATENbHBIE UK
HENNLEH3MPOBAHHBIE CUTHANbI.

CnekTp B peanbHoM MacluTabe Bpemeru B ISM-auanasone Ha yactote 2,4 Ty,

= ﬁ m ﬂ ﬁ - E‘Qv 'zi - Q E! Cs:‘} sc.m k? e E Band\."l'idthx

Multiview @B Spe X 10 Analyzer X Real-Time Spectum X  vsa x eal-Time Spectrum 2 Res BW

Manual
Ref Level RBW 100 kHz Meas High R

Att dB = SWT 1.01 ms Dwell Time
1 Persistence Spectrum e 1Pk Clrw

Sweep Time
Auto

Sweep Time
Manual
CF 2.45 GHz 10.0 MHz/ Span 100.0 MHz

2 Spectrogram e 1Pk Clrw 80dB [
- - S

Dwell Time
Manual

Bandwidth

- Caonfig

-
La

Overview

CF 2.45 GHz = ~ Span 100.0 MHz

Aborted
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O0OHapyxeHue CBEPXKOPOTKMX CUTHANOB UK CUTHANOB C
ObICTPOI1 NepecTPoiiKoii YacTOTbI

Onumu peanbHoro BpemeHu aHanuaaropa R&S®FSW no3BonsioT HafiexHo
0BOHapyxm1BaTb CBEPXKOPOTKIE CNOPaANYECKNe NOMEXU B HAHOCEKYHAHOM
JManasoHe 1axe B HEeNOCPEACTBEHHON BAU30CTI OT MOLLHbIX HECYLLMX —
B nonoce yactor o 800 MIw.

B03MOXHOCTI 0BHAPYXEHWs PeanuayioTcst C NOMOLLbIO MTHOBEHHOTO
CnekTpa, CNeKTporpamMmMbl PEIbHOr0 BPEMEHH, a TAKXE (B PeXMMe no-
CNEeCBEYEHMS) CMEeKTpa B peabHOM Macluitabe BpEMEHN C aMnanTyaamu
CUrHaN0B, NOKA3aHHbIX PA3HbIMMW LIBETAMU B 3aBUCUMOCTI OT UX 4aCTOTHI
NOSIBNEHMS (CNEKTP NOCNECBEYEHMS).

HenpepbiBHOe 0TOGpaxeHure cnektpa TpebyeTcs, Hanpumep, Ais aHanmaa
CYLLECTBYIOLLMX ANrOPUTMOB CKauK00OPa3HON NEPeCTPOIKIA YacTOTbl UK
C030aHUS X aNbTEPHATUBHbBIX BAPUAHTOB C LIENb0 M30EraHns Koanmauii
(B3anNMOBAMSIHNS) MEXY CUrHANAMN Pa3HbIX CTAaHAAPTOB, PabOTatoLLNX B
O[IHOM 1 TOM Xe 4YacToTHOM anana3oHe (Hanp. WLAN u Bluetooth®).

CoxpaHeHune CneKTPOB AN NOCNEAYIOLEro AeTaNbHOro
aHanunsa

C nomoLLbk 4aCTOTHO-3aBUCUMbIX Macok aHann3atop R&S®FSW moxeT
3anyckarbCs N0 CBEPXKOPOTKMM MEPEXOLHBIM NPOLECCaM, KOTOPbIE He
MOrYT 06HaPYXMBaTLCS 0ObIYHBIMM aHann3aTopamm cnektpa. CnekTp uau
|/Q-naHHble BO BpEMEHHOI 061aCTM MOXHO COXPaHUTb 1S NOCNeayIoLLe-
ro 60nee AETaNbHOM aHanmaa.

Monb3oBaTeny CMOryT, HanpUMep, OnNpeaenuTb NPUYMHY NOMEX WA Bbl-
SICHUTb MPUYKHY OrPaHNYEHIUs NPONYCKHOM cNOCOBHOCTY 6a30BOIA CTaH-
uyn. C NoMOLLbIO IaHHOTO MeTOo/1a Takxe Nerko 0BHapyXuBatoTCs nome-
XU, BO3HWKAIOLME OT UMOPOBbIX LENE UK Npu nepexnioyeHinin 4acToThbl
CHHTe3aTopa.

[Ins NpaBUABLHOTO N3MEPEHNS YPOBHS M YMEHbLUEHNS NOTEPb CUTHANA Ha
kpasix BI®-okHa nn s [oCTuXeHns 6oee BLICOKOTO paspeLLlerms no
BpemeHn aHanuaatop R&AS®FSW BbINONHSET MBMEPEHNS C NEPEKPLITUEM
10 67 % Bo BpemeHHoit obnacti (R&S®FSW-K161R) npu nonoce aHanm-
3a 160 MI'u. MakcumansHasi ckopocTb Bbluncnenus b®, coctasnsiowas
nouTn 2,4 MNH cnekTpoB/c obecneunsaet nepekpeitie 16 % npu nonoce
aHanmsa 800 MIu.

KnioueBble napaMeTpbl Npy aHanu3e B peanbHOM MacLuTabe BpemMeHu

R&S®FSW-K161R"

[nuHa BN ot 1024 po 16k ot 1024 o 32k
Makc. nonoca B peanbHom 160 My 512 Mru
maclutabe Bpemenu

Makc. nonoca B notokoBom pexume 160 MIy, 512 MIy,
Monoca aemopynsumum 320 Mry, 512 Mry

Make. ckopocTb BID (BId/c) 585938 1171875

Touka POI 1,87 mkc 0,91 mkc
KoHdurypupyemas nonb3osarenem

nonoca paspetuenus (RBW) B uge o1 6,35 no 3200 ot 6,25 no 6400

OTHOLWEHMS nonockl 063opa k RBW

" Tonbko C pacwmpexuem nonockl nponyckanus R&S®FSW-B160/-B320.
2 Tonbko ¢ onumeit R&S®FSW-B512.
3 Tonbko C pacumMperrem nonocel nponyckanms R&S®FSW-B1200/-B2001.

R&S®FSW-B512R

R&S®FSW-K512RE? R&S®FSW-B800R  R&S®FSW-K80ORE®

ot 1024 no 32k o1 512 no 32k ot 512 no 32k
512 MI'y, 800 MI'y, 800 Mry,

512 My 512 MI'y 512 Mry

512 MI'y, 21Ty, 21Ty

71022 2343750 71022

> 15 mke 0,46 mxc > 15 mke

ot 51,2 no 6400 ot 6,25 no 6400 ot 80 no 6400

Ananusarop cnekrpa u curHanos R&S®FSW 19



BbICOKOQP®EKTUBHOE NPUIOXEHUE
ANA AHAJIM3A CUTHANIOB C BEKTOPHOU

MOAYNALUNEN

Onuusa BekTopHOro aHanu3a curHanoB R&S®FSW-K70 o6ecneynBaeT rubKuii aHann3 0aMHOYHbIX
Hecywwmx ¢ uudpoBoi Mmoaynaumein BNIOTb A0 OUTOBOr0 YpOBHS. YeTKO CTPYKTYpUPOBaHHas
KOHUenuus paboTbl ynpoLwaeT NpoBeAeHNe M3MEePEHNiA, HECMOTPS Ha LLMPOKMNIA CNEeKTP

MHCTPYMEHTOB aHain3a.

'bkuin ananns moaynauum ot MSK g0 4096QAM
> dopmarbl MOYNALNM
— 2FSK, ot 4FSK no 64FSK
— MSK, GMSK, DMSK
— BPSK, n/2-BPSK, m/2-DBPSK, QPSK, QPSK co casurom, DQPSK,
n/4-DQPSK, 3n/4-QPSK, 8PSK, D8PSK, 3m/8-8PSK, 11/8-D8PSK
— 16QAM, 32QAM, 64QAM, 128QAM, 256QAM, 512QAM,
1024QAM, 2043QAM, 4096QAM
— 16APSK (DVB-52), 32APSK (DVB-52), 2ASK, 4ASK
— /4-16QAM (EDGE), -11/4-32QAM (EDGE), SOQPSK
» [nvHa aHanu3a go 128 000 cumsonos
» [lonoca anannsa curianos 10 MIy, (onumoHanbHo
40/80/160/320/512 My 1,2/2/4/6,4/8,3 TTu)

OKHO C YeTKO CTPYKTYPUPOBAHHOI B0K-CXeMOit

SHeRideBcmnE QE> @@

X 1wy ol o Spacty X owa *+ X

A Signal Description ——————— Input/Frontend

Estimation PPS Result Length

Alignment eft

A Off
n Demedulation

- }g Cut Result Ranges

Meas Filter Start/Stop 0.0 sym/ 800,0 syn

L -
7=— Meas Filter —

Preset Channel Digital Standards

0 sym

Instrument wanming up...
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—_—

Evaluation Range ——— | Display Config

MHoro4yucneHHble HaCTPOKKU CTaHAAPTOB MO YMOAYAHUIO
» Onpefensemble Nob30BaTENEM CUTHANbHbIE CO3BE3AMS U
COOTBETCTBNA

GSM, GSM/EDGE

3GPP WCDMA, EUTRA/LTE, CDMA2000®

TETRA, APCO25

Bluetooth®, ZigBee

DECT, DVB-S2(X), DOCSIS 3.0

vVvyyyvyy

MpocToTa paboThl 3a cYeT rpaduyeckoii NoaaepPXKu
Buayannaauus atanos AeMOAYNALMM U CBA3aHHbIX C HEW HACTPOEK Ha-
CTOMbKO SICHA, YTO aXe HOBUYKM 11 HENOCTOSHHbBIE NONb30BATENN CMO-
IYT HAlTU NpaBUbHbIE HACTPOKKKM. CoYeTaHne CEHCOPHOTO 3KpaHa 1
On0K-CxeMbl M3MEPEeHNs ynpolLaeT paboTy 1 NpeacTaBeHne pesybTa-
T0B. Onuwms R&S®FSW-K70 nomoraeT nonb3osaTenam aBToMaTU4YecKi Ha-
XO[MTb NONE3HbIE HACTPOMKI HA OCHOBE OMUCAHIS aHANM3UPYEMOTO CUT-
Hana (Hanpumep, dopmara MoayNsLMM, HENPEPBIBHOTO WAN MaKETHOrO,
CUMBOSILHOM CKOPOCTU, GuibTpaLmumn nepeaayn).

Digital
‘| standards

Kastora

actary |,
sattings

Signal Capture

Pattern

I ” I Burst/Pattern

Window
| contiy

Display
| conng

T Measuring...



'bkue WHCTPYMEHTbI AN AeTaIbHOIo aHaJin3a CUrHasios » AHanu3 cnektpa M3MepPEeHHOro CUrHana 1 curHana OWwmMOKM noMoraeT

JenarT NoucK HeMcnpaBHOCTEN AeACTBUTENbHO NErkKumM noNb30BATENSIM HAXOAUTb OLIMOKM B CUrHaNE, Takne Kak HenpasubHas
» Bbibop cnocoba 0ToOpaxeHns aMnanTyapl, YacToTbl U Gasbl bunbTpaumMa 1 Hanu4ne NOMex
— 1/Q, rnaskoBas anarpamma; oMbk No amnautyae, Gpase uau » [nbKMiA NOMCK NAKETOB 191 aHaNN3a CNOXHbIX KOMOMHALNA CUTHANoB,
yactore KOPOTKMX NAKETOB W CMELLAHHBIX CUTHANOB — BO3MOXHOCTH,
— CurHansHoe CO3Be3Ave WK BEKTOPHAs AnarpaMma BbIXOZALLME 32 PAMKN MHOTWX aHaN3aTOPOB CUrHAN0B
» Ananu3 BY-curHanos win aHanoroBbix 1 LMGPOBbIX MOLYIMPYIOLLNX » OkBanansep NOMOraeT B NOMCKE ONTUMANBLHON KOHCTPYKLMM GuisTpa
CUrHanoB
» Cratuctnyecknin aHanns
— [wucrorpamma

— CKO 1 95-/ npoueHTAb B CBOAKE PE3YNLTaToB

Ananna curana ¢ moaynsumeir 1024QAM: marpamma CUrHanbHoro co3sesaus, Tabnnua pesynsTatos, Tabanua CUMBOOB 1
pacnpeaenexve EVM

- ™=} m ﬂ - --E-l E!A _El ! ':i‘ w’, k‘? Maas Config

Multiview &2 Spectrum X VSA x - signal
| Duscription
Refl . Maod L
ALL 1 3 L z [ Stat Count 10/10 Tnpiut/
1 Const I/Q( ) 1M ult Summary ‘| Frontend
Current Peak Unit =
EVM 5 2.00 -
5.93 it
MER 33.96 3 Capture
24.54
Phase Frror 1.72 Pattern

Config

Burst/

Frequency Frror Palterm

Error = Hearch

Range
ot Hattings
6 Bil Error ale
Accumulative Danmod/
Bit Error Rate 2. | muas Eiltor
Total # of Errors
Tolul # of Bits

Window
‘| contig

Display
1| Gantig

5 Syinbols

Ovarview
BOO0 sym

17 23.10.2018
= 12:58:23

Multiview =3 WSA - Signal

] Description
Ref Level 0.00 dBm Capture Length Modulatior 5K Result Length 10000
Att 0de ' Symbol Rate 0 Tx Filter

Input/
1 Const I/Qi g 2 EVYM

3 Vector [/Q(Meas&Ref) 10 P g

Signal
q Capture

Pattern
| Config

Burst/
4| Pattem
Search

Range
| Settings

| Demod/
f :
-2.48 2.48 0sym 10000 sym | -2.48 Meas Hilter
4 Mag(Capture Buffer) Clrw 5 Eye I(Meas&Ref) EEMLTE 1 D 6 Spec(CaptureBuffe e ¢

Window
q Config

Display
] Config

| B3 B
Cm
VR S S o — Overview

L i— |
0 sym 10000 sym -1 sym 1sym -100MHz 100 MHz

- Measuring... [[[[[[T]]] mzuilf'sz;-lg
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LUINPOKUI CNEKTP UBMEPUTEJIbHbIX
NPUNOXEHUN

N3meputenbHble NPUNOXKEHNS o0Liero HazHaYeHus

U3meputensHoe
npunoXxexue

R&S®FSW-K6

MMI'IyJ'IbCHbIe n3mepexuns

R&S®FSW-K6S
Bok0BOI 1enecTok BO
BpeMeHHoi1 obnactn !

R&S®FSW-K7
AHanua Mozynaumn ans
OTIENbHbIX HECYLLX

¢ AM/4M/OM

R&S®FSW-K15
/3mepeHue curHanos
VOR/ILS

R&S®FSW-K17
MHoroyacToTHoe
n3mepenme MB3
R&S®FSW-K17S

Vi3meperue noaananasoxa

s [B32
R&S®FSW-K18
3MepeHue napameTpoB
yeunuteneiid

R&S®FSW-K18D

Mpsivble u3mepenust DPD 4

R&S®FSW-K18F

YactoTHas XapakTepnctunka

R&S®FSW-K19

V3meperue koadduumeHTa

MOLLHOCTK LymMa

22

Tpebyetcs onums R&SPFSW-K6.
Tpebyetcs onuns R&S®FSW-K17, R&S®FSW-B512, R&S®FSW-B512R, R&S®FSW-B1200, R&S®FSW-B2001, R&S®FSW-BBOOR, R&S®FSW-B4001, R&S®FSW-B6001 nan R&S®FSW-B8001.
TpebyeTcs BeKTOPHbIA reHepaTop curHanos R&S®SMW200A.
Tpebyetcs onums R&S®FSW-K18.

TpebyeTcs BHEWHMIT NCTOYHMK Wyma, Hanpumep, Noisecom NC346.

M3mepsemMbie napameTpbl

lapameTpb! UMNYNbCOB:

>

VYVYYEVYYYVYVY<VYVYYYYVYY

vyvyyvyy vy

v

Bpewmsi: [nTenbHOCTb, YacToTa NOBTOPEHNS, NEPUOL NOBTOPEHNS,

k03 GULMEHT 3aN0NHERNS, BPEMS HapacTaHus/cnaza, Bpems
YCTaHOBNEHWS, BPEMEHHAs METKa, BPEMS BbIKIIOHEHNSA

Yacrora: yacTota HecyLUen, MeXMnyIbCHas PasHOCTb YacToT,
CKOPOCTb M3MEHEHWS YaCTOTbI, AEBMALMS YaCTOTbI, OLWNOKA NO YacToTe
MOLLHOCTb: NNKOBAs MOLLHOCTb, CPEAHSS MOLHOCTb, OTHOLLEHME
MUKOBOI MOLLHOCTY K CPEAHEN, MEXMMYNbCHAA MOLLHOCTb

®asa: hasa Hecyllen, MexMMnynbeHas pasHocTb haa, Aesnaums
dasbl, owmbka no dase

AvnnnTyga: cnag, nynbcaum, ANUTENbHOCTb BbIGPOCa, YPOBEHD
BEPLUMHbI/OCHOBAHWS, YCPELHEHNE MO MOLLHOCTI, CPEAHSS
nepefasaemas MOLLHOCTb, MUHUManbHast/nMKkoBas MOLLHOCT,
OTHOLUEHME MOLLHOCTEI NNKOBAS K CPeAHEN/MMKOBas K MUHUMAIIbHON,
MEXMMMNYbCHOE OTHOLIEHWE MOLLHOCTEN

BoK0BOIt NenecTok Bo BpEMeHHOM 0BnacTu:

YPOBEHb NMUKOBBIIi-K-OOKOBOMY, MHTErPUPOBAHHBI YPOBEHb BOKOBOTO,
OCHOBHOI1 1enecTok No ypoBHIo 3 b, 3anepxka GOKOBOro enectka,
k03 GULMEHT CXaTHs, MOLHOCTb/(a3a/4acToTa OCHOBHOIO Nenectka,
KoppensLms nukoB

KoadduumeHnt mogynsumm (AM)

[Jlesnauus yactotsl (HM)

[esunauys dasbl (OM)

YacToTa mogynsiumm

KHW (THD) n SINAD

MouHoCTb Hecylen

OR:

Menenr (dasa VOR)

Koadduument AM 30 'u/9960 'y,

[Jesnaums YM 30 Ty (nogHecywwas)

30 /9960 My AM / 30 'y, YM: wactoTa, K2, K3, KHU
Noentndukarop: ko3hdULMEHT MOLYNSLIAK, 4ACTOTA, KO4

S:

DDM, SDM

Koadpduument AM 90 Iy/150 Ty

90 Iu/150 'y AM: yactota, K2, K3, KHI, dasa
MneHTndukatop: koahOULMEHT MOAYASLNK, YACTOTa, KOZ,

B3 (a6CONOTHOE M OTHOCUTENBHOE)
AmnavTtyna
®basa

AM/AM, AM/OM, EVM

TonuwwmHa kpuebix AM/®M n AM/AM

CHHXPOHHOE 13Meperne BY-curHana u HanpsixeHus u Toka yeunutens
KnJ, cymmuposarus mowwHocTv (PAE) no yeunutensm ¢
oTCnexuBaHuem ornbaroLei

Amnautyga, ¢pasa 1 'B3 0THOCUTENBHO YaCTOTbI

KoapuumeHT MoLwHoCTH Lwyma

MN3meputenbHbie GyHKLUKN

v

vVVYyYVYVvVYYy

vyVVYyVYYVYYVYYy

v

vvyyy

v

ToueyHble M3MEPEHNS B UMNYNIbCE: YACTOTa, amnauTyaa, ¢pasa ot
UMMNyYNbCA, TPEHAB! M TUCTOrPaMMBbl 1 BCEX MapamMeTpoB

Craructuka no umnynscam: CKO, cpeaHee, MakcumyM, MUHUMYM
Tabnuubl IMNYNbCOB

3aziaBaemMble N0b30BATENEM NAPAMETPbI U3MEPEHUS
CermeHTUPOBaHHbIN 3aXBaT AaHHbIX

Anann3 60KOBbIX 1ENECTKOB BO BPEMEHHOI 06nacTy (Tpebyetcs onums
R&S®FSW-K6S)

Cnektp 34

Cnextp BY

MHankauns curtanos 34
®unbTpsl 34 (OHY 1 OBY)
B3sewwwmgatoie dunbtpbl (CCITT)
LLlymonopasneHue

TaNnoHHble M3MEPEHNS ANA KANMBPOBKM HaBUIaLWMOHHbIX MPUEMHMKOB
KoHTponbHble n3amepenns HasemHbix ctaHumil ILS/VOR
N3mepenme u kanbpoBka Ha3eMHbIX TECTEPOB

Kannbpogka (3arpy3ka 1 COXpaHeHue kanmbpoBOYHbIX AaHHbIX) 4ns
13MepeHs NapameTpoB KOMMOHEHTOB U Npeobpa3oBaTeneil YacToThl
HacTpanaemble MHOrO4aCTOTHbIE CLieHapum

06Lwme n3mepeHns yeunuteneii

Lindposoe npeppickaxeHne Ha 0CHoBe NoamHoMoB (R&S®FSW-K18)
MpsMoe undposoe npeabickaxetne (R&SFSW-K18D)
YnpasneHue 1 CUHXPOHM3aLWs BEKTOPHOTO reHepaTopa curHanos
R&S®SMW200A

Onpezenexine AMHaMIYECKOrO ManasoHa ABYXNOPTOBbIX YCTPONCTB

KoadGUUMEHT MOLLHOCT LymMa MO3BONSET U3MEPATb MHTEPMOAYNIALMIO 1
YPOBEHb COBCTBEHHOTO Lyma B BY npuemonepeaarimkax n KOMMOHeHTax
CNYTHUKOBbIX CUCTEM



I/Ismepmenbnble npuioxexHus o6u1,ero Ha3Ha4YeHus

N3meputenbHoe
npunoxexHue

R&S®FSW-K30
M3mepeHue koadduumeHTa
LyMa 1 YCUneHus MeTofoM
Y-caktopa®

R&S®FSW-K40

3meperre $a3oBoro wyma

R&S®FSW-K50
3meperme napasutHbix
N3y4eHnin

R&S®FSW-K54
[uarHoctka MC v npep-
BapUTENbHBIE UCTBITAHNS Ha
COOTBETCTBNE KOMMEPYECKUM
11 BOEHHbIM CTaHAApTam

R&S®FSW-K544
YacToTHas xapaktepucTika
XapakTepucTukn

R&S®FSW-K60/
-K60C/-K60H
AHann3 nepexosHbIx
npoLeccoB

MU3mepsiemble napameTpbl

KoaddnumeHt wyma
LymoBas Temneparypa
Ycunene

Y-caktop

vvyyy

v

OpHONONOCHbI (pa3oBblil Wym (SSB)
OcratoyHas UM n dM
»  [Ixutrep

v

> CnncoK peanbHbix NapasuTHbIX U3NYYEHII, HapyLLAIOLMX
npeayCTaHOBNEHHOE MOPOroBOe 3HaueHne

> B KayecTBe XeCTKOro OrpaHinieHns MOXeT BbiTb 3aZ1aH0 BTOpoe
MOPOroBOE 3HAYeHNE; NAPasUTHbIE U3NY4eHNs, KOTOPbIE HApYLAIOT
3TOT NOPOT, YKa3aHbl KPACHbIM LIBETOM

> HanpsxeHue nomexu
MoLwHOCTb nomexu
> M3nyyeHre nomexv

v

»  SnP-daiin 8 dopmare Touchstone

»  CurHanbl co ckayko0Bpa3Hoil NepecTpoikoi YacToTbl: BpEMS!
npe6blBaHNs, BPEMS YCTAHOBIEHNS, BDEMS NEPEKTIOYEHNS, AEBUALMSA
4aCTOTbI, MOLLHOCTb, AeBraLms $asbl, MynbCaLuy MOLLHOCTH

» JIYM-curHansl: aesmaums 4actotsl, Havano JIYM, gava J14YM,
CKOPOCTb M3MEHEHNS YaCTOTbI, AeBUALMS cocTosHNS JUM, nesnauns
hasbl, MOLLHOCTb, MyNbCALMN MOLLHOCT

U3meputenbHble GyHKLUM

>
>
>

vVvyvyy v A2 A A 4 vy

v

vy

Koppekums wwyma aHanuaatopa (koppekums 2-i cTyneHn)

3mepeHme 1Y ¢ npeobpasoBaHneM 4acToTbl

YnpasneHue reHepaTopoM B Ka4eCTBE reTePOANHA NPN M3MEPEHNAX C
npeobpa3oBaHNEM YacTOTbI

SSB 1 DSB

[Jvana3oH otctpoek ot 1 Ty go 10 Ty

Bbi6op nonock! paspeLueHns 1 KOAMYeCTBa YCPEAHEHNI ANS KaXaoro
[manasoHa OTCTPOMKN

3afiaBaeMble inana3oHbl aHanuaa st octatoyHoit YM/OM
OTCnexunBaxne CUrHanos

OnuuoHanbHoe NoaaBneHe NapasuTHbIX M3Ny4EHNi

Q6HapyXeHWe NapasnTHbIX U3NY4EHUIA C OMTUMU3MPOBAHHON MONOCON
pa3peLuenns B COOTBETCTBUM C NPEAONPEAENEHHbIM OTHOLIEHNEM
CUTHAN-LLYM

MuHumym B Tpu pa3a GbICTpee, Yem CTaHAapTHOE M3MEpPeHHe 3a cyeT
ONTUMANbHOM KOHGUIYpaLWN TECTOBbIX NapameTpoB

To4eyHbI NONCK ANs AaNbHENLIEN ONTUMN3ALIAN OTHOLIEHUS CUTHAN-LIYM
Lleneoii nouck napasuTHbIX U3ny4eHuil

MofaBneHne BHYTPEHHUX NapasuTHBIX U3y4eHUiA

JleTeKTopb! 1 NONOCHI Pa3peLLeHns B COOTBETCTBUM €O cTaHaapTamu CISPR
16-1-1 1 MIL-STD/DO160

[0 16 He3aBUCUMbIX M3MEPUTENbHBIX MApKEPOB; C MPUBA3KOI K PasnyHbIM
netektopam AMI 1 3HaYeHNSIM BPEMEHI N3MEPEHNS!

[penensHble MMHUK 1 NONPaBOYHbIE KOIQPULMEHTHI 1S TUMOBBIX
13MEepUTENbHBIX 3aay

BbIGOP MMHEIHOM v norapudMnUYECKoit WKkanbl No 0CK YacToT
MapkepHas gemopynauns (AM/4M) anq naeHtndukaummy curHanos

Koppekuus 4aCTOTHOI xapakTepucTukv (aMmnanTyaHoi 1 $pasosoit)
13MEPUTENLHON YCTAaHOBKI

CnekTporpamMma v ceyeHue CnekTporpammbl, TabamyHoe otobpaxenme,
4acToTa, OWnGKa MO YaCcTOTE, 3aBUCUMOCTb (Basbl 1 aMAANTYAbI OT
BpemeHu, BMN®-cnektp

DyHKUMM NaHOPaMMPOBaHMS 1 MaclUTabupoBaHus Ans Bbibopa 06nacTm
aHanMaa C MCMosb30BaHNEM CEHCOPHbIX XECTOB, NOAAEPXUBAOLMXCS NPK
paboTe Co CNeKTPOrpaMMOiA, CMEKTPOM W KPMBLIMI BO BPEMEHHON 06nacTn
TpeHabl 1 rUcTorpamMMbl 1 BCEX NapameTpoB

Cratuctuka ckaykos//1YM: CKO, cpepHee, Makcumym, MUHUMYM
3aaBaemble NoNb30BaTENEM NapaMETPbl U3MEPEHNS

N3mepuTtenbHblie NPUIOXKEHUs Bl cucteM 6eCnpoBOAHOI CBA3N

N3meputensHoe
npunoxexue /
TEXHONOrns

R&S®FSW-K10
GSM/EDGE/
EDGE Evolution

R&S®FSW-K72/-K73
3GPP FDD (WCDMA)

MolwHocTh KayecTBo Moaynsuum

»  Mogaynb BekTopa oWwmBok

> 13mepenne MOoWHOCTH EVM

. »  Owwnbka no dase/yactore
BO BPEMEHHOI obnactu,
» [loaaBneHne NcXoaHoro
BK/TI0YAS MOLLHOCTb
. CMeLleHms
HecyLei
»  [lnarpamma CurHanbHoro
€03Be3mA

»  Mopynb BekTopa own60ok

CnekTpanbHbie
u3MepeHus

»  Cnektp Moaynsuum
»  Criektp nepexoaa

Mpoyee CneumanbHbie GyHKUUN

»  OfiHO- ¥ MHOTONAKeTHbIN CUrHan
- > AsTOMaTnyeckoe 06HapyxeHue
MOLyNALAN

EVM > AsTOMaTnyeckoe oGHapyxeHue
» [luk. ownbka KomoBoi AKTUBHbIX KaHaNO0B U
obnactu » Tabnuua kaHanos [eK0AMPOBAHME NONE3HON
»  MOLWHOCTb B KOAOBOIA »  [lnarpamma CurHanbHoro C KaHanamm nHdOpmaLmmn
obnactu €03BE3aNs » CnektpanbHas Macka 6a30Boii cTaHuMN P ABTOMaTHyecKoe 0BHapyxeHue
> 3aBMCMMOCTb » Cwmeuenme /Q > KoapdmumeHT ACLR  »  CMmelueHve Kofia WndpoBaHus
MOLLHOCTY B KOZOBOW »  Ocr. ownbka koA0BOI > l3mepeHne CUHXpOHM3aLum P ABTOMaTnyeckoe oBHapyxeHue
06n1acTin 0T BpEMEHN obnactu MOLLHOCTH »  3aBMCUMOCTb dopmara mogynsiumu HSDPA

»  Oyhkuns CCDF » Jluc6anatc 1/Q
»  [lncbanaHc ycunenns
> [lorpewHoCTb LEHTP.
4acToThl (MOrPELIHOCTD
ckopocti J1YM)

MOLUHOCTH OT >
BPEMEHM

Moanepxka curHanos pexuma
oxamms

» Toanepxka HSPA n HSPA+
(HSDPA+ 1 HSUPA+)

Ananusarop cnekTpa u curHanos R&S®FSW 23



U3mepuTenbHbie NPUN0XeHUs pis cucteM 6ecnpoBOAHOI CBA3M

N3meputenbHoe
npunoxexue /
TEXHONOrns

R&S®FSW-K76/-K77
TD-SCDMA

R&S®FSW-K82/-K83
CDMA2000®

R&S®FSW-K84/-K85
1xEV-DO

R&S®FSW-K91
WLAN IEEE802.11a/b/g
R&SCFSW-K91P
WLAN IEEE802.11p
R&S®FSW-K91N
WLAN IEEE802.11n
R&S®FSW-K91AC
WLAN IEEE802.11ac
R&S®FSW-K91AX
WLAN IEEE 802.11ax

R&S®FSW-K95
WLAN IEEE802.11ad

R&S®FSW-K97
WLAN
IEEE802.11ay SC

(BononHuTeNbHbIE Pe3ynbTaTsl
1 GyHKumMM K R&S®FSW-K95)

24

MowHoCTb

»  MOLWHOCTb B KOA0BOM

obnactm

»  3aBMCMMOCTb

MOLLHOCTM B KOLLOBOW
061acTiN OT BpEMEHM

»  Oynkuns CCDF

»  MowWHOCTb HecyLLeit
»  MOLWHOCTb B KOLOBOW

obnactm

»  3aBMCMMOCTb

MOLLHOCTY B KOLOBOW
061acTin OT BPEMEHM

»  ®ynkums CCDF

»  MOLWHOCTb HecyLuen
»  MOLWHOCTb B KOLOBOW

obnactm

»  3aBMCUMOCTb

MOLLHOCTM B KOLOBOW
06nacTin oT BpeMEeHM

»  OyHkuns CCDF

»  3aBMCMMOCTb

MOLLIHOCTW OT BpEMEHU

»  MOLWHOCTb NaKeTHOro

curHana

»  Koapduument

aMnanTyabl

»  3aBMCMMOCTb

MOLLHOCTW OT BPEMEHU

» MouwHoctb PPDU
»  Koadduument

amnnutyabl

»  OtHowenne SNR

KayectBo mogynsiuuu

vy

vyVYyVYYY

v

vvyy

YyVyYVYY

vvyyvyy

v

vy

vyvyvyy

\4

\4

CnekTpanbHble

n3mepeHusa

Mopnynb BekTopa oWwnbok
EVM

Muk. owmnbka KOL0BOI
obnactm

[lnarpamma curHansHoro
€03Be3aMs

Cwmeuwerne 1/Q

Ocr. ownbka koaoBok
obnactm

[uc6anaHc ycunexns
MorpeLHoCTb LeHT.
4aCTOTbI (NOrPELLHOCTL
ckopocTit J14YM)
Koadpduument RHO
Mogynb BekTopa 0wmbok
EVM

[lnarpamma curHanbHoro
€03BE3aMS

Cwmeuenne 1/Q
[ncbananc I/Q
MorpeLHoCTb LeHTp.
4acToTbI

RHO,,,, (R&S®FSW-K84)
RHO,,, (R&S®FSW-K84)
RHO, . (R&S®FSW-K84)
RHOoﬁmuﬁ

Mogynb BekTopa oWwmMBoK >
EVM
[lmarpamma curHansHoro >
€03Be3us

Cwelenne 1/Q

[ucbananc 1/Q

MorpeLwHoCTb LEHT.

4acToTbI

vy

v

MAC (

v

EVM (nunoT, aanHble)
EVM ot Hecywuen

EVM ot cumona
[varpamma curHanbHoro
€03Be3aus

Cwelenne 1/Q
[ucbanac 1/Q
[lncbanaHc ycunerus
MorpeLHoCTb LeHTP.
4acToTbI

Ouwmbka CUHXPOHW3aLWMM
CMMBOJIOB

[pynnoBoe Bpems 3anepxkn

vy

EVM (nunot, paxHble)
[marpamma CurHanbHoro
€03Be3Ms

Cwmetgtue 1/Q
[uc6anaxc 1/Q
[uc6anaHc ycunexns
Owwwnbka CUHXPOHN3ALMN
CUMBOJI0B

MorpeLwHoCTb LEHT.
4acToTbl

BpemeHHom cagur
3aBucMOoCTb $asoBoii
owmbKM 0T cUMBONA
3aBMCUMOCTb OTCNEXMBAHNS
hasbl 0T cumBONA

vy

EVM ot cumsona

CnexTpanbHas Macka
Koadduument ACLR
N3meperne
MOLLHOCTH

CnekTpanbHas Macka
Koadpdpuument ACLR
M3meperune
MOLLHOCTH

CnekTpanbHasi Macka
Koadduument ACLR
N3meperne
MOLLHOCTH

CnekTpanbHas Macka
Koadpduument ACLR
N3meperne
MOLLHOCTH
HepasHomepHoCTb
crekTpa

CnekTpanbHasi Macka
OHepreTnyeckuii
cnexTp

YacToTHas
XapakTepucTika
KkaHana

Mpouyee

» Tabnnua kaHanos
C KaHanamu
6a30B0i CTaHLMK

» CMellgHne
CUHXPOHU3ALNM

> 3aBuCUMOCTb
MOLLHOCTH OT
BPEMEHU

» Tabnnua kaHanos
C kaHanamu
6a308B0i CTaHLMM

» CwmellgHne
CUHXPOHM3aLMN

» Tabnuua kaHanos
C KaHanamu
6a30Boi CTaHLMK

» CmeLueHme
CHHXPOHM3ALMN

»  buToBBbIN NOTOK

Mone curnana

> 3aBuCUMOCTb
CUrHaNbHOMO
€03B€3ans OT
Hecylweit

v

> Undopmauns
3aronoBka

»  buToBBI NOTOK
(komMpOBaHHbIi
1 [1exoanpo-
BaHHbIN)

» BERno
CNyxe6Ho
MHGOpMaLn

» BERnMo
nonesHomy
curHany

CneumanbHbie GyHKUMK

ABTOMaTIYECKOE 0GHAPYXEHNE
aKTWBHbIX KaHANOB 1
[1eK0aMpoBaHe NonesHom
MHGOpMaummn

ABTOMaTIYECKOE 0GHAPYXEHNE
dopmata moaynsumn HSDPA
Nopnepxka HSPA+ (HSDPA+ n
HSUPA+)

ABTOMaTINYECKOE 0GHAPYXEHNE
aKTVMBHbIX KaHaNoB 1
[NeKOAMPOBaHNE NONE3HON
NHGOpMaLMK

HaaexHble anroputMbl
EMOAYNAUMA ANS HAEXHbIX
13MEpPEHWIA CUrHasoB ¢
HECKOMbKMM HECYLLMM

ABTOMaTIYECKOE OBHAPYXEHNE
aKTVBHbIX KaHAN0B 1
[eK0MpOBaHe NonesHou
MHGOpMaumm

HagexHble anroputMbl
IEMOLYNALUN IS HALEXHbIX
N3MEPEHMIA CUTHANOB C
HECKONbKMI HECYLMMN

ABTOMaTNYECKOE OGHAPYXEHNE
TVNA NAKeTHOro CcurHana
ABTOMaTNYECKOE OGHAPYXEHNE
nhpekca MCS

ABTOMaTNYECKOE OGHAPYXEHNE
noNoCbl 4acToT
ABTOMaTNYECKOE OGHAPYXEHNE
3aLLMTHOTO MHTEpBana

OueHka 4IMHbI NONE3HON Harpy3aku
no NakeTHoOMy CurHany
®opwmarsl IEEE802.11ax
PPDU: HE SU PPDU, HE MU
PPDU, BbICOKO3(hdEKTUBHBIN
OCHOBaHHbII Ha 3anycke no
PPDU, BbICOKO3(hMEKTMBHBIN C
paclunpeHHbIM AnanasoHom SU
PPDU

ABTOMaTMyECKOE 0BHApYXEHIe
Tna PPDU

ABTOMaTMyECKOE 0BHApYXEHIe
nHpexkca MCS

CoeauHenne kaHanos 1-4.
OrpaHNYeHHOe NON0CON
npomnyckaHns aHanmaa
ABTOMaTIYECKOE 0GHAPYXEHNE
3alLUTHOTO MHTEpBaNA
ABTOMaTIYECKOE 0GHAPYXEHNE
Kbl PPDU

06beanHeHe kaHanoB



W3mepuTtenbHblie NPUIoXeHUs Bisi cucteM 6ecnpoBOAHOI CBA3N

N3meputenbHoe
npunoxexue /
TEXHONOrns

R&SCFSW-K100/
-K101/-K104/-K105
EUTRA/LTE TDD

1 FDD

ULu DL

R&S®FSW-K102
EUTRA/LTE MIMO

R&S®FSW-K103
EUTRA/LTE-Advanced UL

R&S®FSW-K106
M3mepermns NB-loT DL

R&S®FSW-K201
lMpunoxeHxue namepexns
obpatHoro kanana OneWeb

R&S®FSW-K118
Hucxopswmin kasan Verizon
5GTF

R&S®FSW-K119
Bocxopswmit kaHan Verizon
5GTF

R&S®FSW-K144
Hucxopswmit kaHan 5G NR
Bep. 15
R&S®FSW-K145
Bocxoaswumii kaHan 5G NR
Bep. 15
R&S®FSW-K147"

5G NR kom6uHup. ACLR/
SEM/EVM
R&S®FSW-K1482

PacwwpeHne 5G NR sep. 16

N1 BOCX./HUCX. KaHana

MowHocTb

> /I3mepeHne MOLWHOCTI
BO BPEMEHHON 1
4acToTHOM 06nacTax
»  Oyukups CCDF

> /13MepeHne MOLWHOCTI
BO BPEMEHHOI 1
4acTOTHOM 0BnacTsx

> V3mepenne MOWHOCTH
BO BPEMEHHOI 1
4acToTHOM 06nacTsx
»  Oynkuns CCDF

> 3aBuCMMOCTb
MOLLHOCTYM OT BpEMEHI
»  ®ynkuns CCDF

»  3aBuCMMOCTb
MOLLHOCTY OT BPEMEHN
»  ®yukuns CCDF

> 3aBUCMMOCTb
MOLLHOCTY OT BpeMEH#

) Tpebyetcs onums R&S®FSW-K144.
2 Tpebyetcs onuus R&S®FSW-K144 nnn R&S®FSW-K145.

KayectBo mopynauum

v

vvyyvyy
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v vvyvyy

v

vyvyyvyYy

Mogaynb BekTopa owmbok
EVM

[lnarpamma curHanbHoro
€03Be3mA

Cwmeluenue 1/Q
[JlvucbanaHc ycunexns
KBagpartypHas owmbka
[MorpeLwHoCTb LeHTp.
4acTOTbl (OLLIMOKA CUHXP.
CHMBOSIOB)

Cwm: R&S®FSW-K100/-K104
(M3mepeHme kayectsa
MOLYNALMM) ANS KAXAOTO
otaenbHoro Tpakta MIMO

Moaynb BekTopa own6ok
EVM

[vnarpamma CurHanbHoro
€03Be3ams

Owwmbka no yactore
Owwnbka auckpeTMaummn
Mopynb BekTopa ownbok
EVM

[lvarpamma curHanbHoro
€03Be3ans

Cwmelenme 1/Q
JlucbanaHc ycunexns
KsagpartypHas owmoka
[MorpeLwHoCTb LeHTp.
4acTOTbl (OLWIMOKa CUHXP.
CMBONIOB)

Mogaynb BekTopa owmn6ok
EVM

EVM xPDSCH
Jlnarpamma CUrHansHoro
€03Be3ama

CwmelueHue 1/Q
[Ouncbananc 1/Q
JlucbanaHc ycunexns
MorpeLwHoCTb LeHTp.
4acToTbI

Moaynb BekTopa owmbok
EVM

EVM xPUSCH
[narpamma CurHanbHoro
€03Be3amsa

Cwmelenme 1/Q
Ivcbananc 1/Q
[lvcbanaHc ycunexns
MorpewHoCTb LeHTP.
4acToTbI

Moaynb BekTopa own6ok
EVM

EVM xPDSCH
[lnarpamMma curHanbHoro
€03Be3a1S

Cwmeuuenue 1/Q
[ucbananc 1/Q
[lnc6anauc ycunexus
[MorpeLwHoCTb LEHTP.
4acToThI

CnekTpanbHbie
n3mepeHus

»  CnekTpanbHas Macka

Koadduument ACLR

> 3mepeHue
MOLLHOCTH

» HepaBHOMEPHOCTb
cnekTpa

v

»  MHOro4acToTHbli

ACLR anq FDD » TDD

» Macka SEM
L1 CMEXHBIX
arpermpoBaHHbIX
Hecywmx

» HepaBHOMEPHOCTb
cnektpa, ACLR, SEM

»  CnektpanbHas Macka

Koadduument ACLR

»  3meperune
MOLLHOCTH

» HepaBHOMEPHOCTb
cnektpa

v

»  Koapduument ACLR
» SEMI

Mpoyee

»  BuUTOBbI NOTOK

»  Cnuncok
UTOrOBOrO
pacnpefenenus
YcpeaHerne
N0 MHOXECTBY
U3MEPEHNI

»  Cnuncok
UTOrOBOrO
pacnpezenexus

»  Cnuncok
UTOrOBOrO
pacnpefenexus

»  MHOro4actoTHbIN
dunbtp

»  Cnuncok
UTOrOBOrO
pacnpefenenus

»  MHOro4acToTHbIN
dunbtp

»  Cnuncok
UTOrOBOMO
pacnpeznenexus

» Tabnuua kaHanos
C KaHanamu
6a30B0W CTaHLMM

CneumanbHble GyHKLUN

>

>

ABTOMATMYECKOE OBHAPYXEHIE
MOZYASLMM, [AMHbBI LMKANYECKOTO
npedukca u ID coTbl

BbipasHuBatue MIMO no BpemeHn
s R&S®FSW-K100/-K104
BHyTpuananas. BbipaBH1BaHNe no
BPEMEH arperaLyi HECYLLNX

ABTOHOMHas, B 3aLUNTHOM
[Vana3oHe 1 BHYTPUANANa3oHHas
pabora

ABTOMATUYECKOE OBHAPYXEHUE
ID cotl

AsTOMaTYECKOE 0OHApPYXeHIe
MOZYNSLUMN W JINHbBI LMKINYECKOro
npedukca

ABTOMAaTIYECKOE 0BHAPYXEHIe
ID cotbl

AsTOMaTYECKOE 0BHApPYXeHe
ID cotbl

MNoanepxka HECKONbKMX y4acTKOB
noN0Chl 4acToT
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Vl3mepv|Teanb|e npuioxexHusa pnga cuctem npOBO,D,HOI;i CBA3U

U3meputensHoe
npunoxenue / MowHocTtb
TEXHONOrnsi

»  MouHocTb

> 3aBuCMMOCTb
MOLLHOCTM OT BPEMEHM

»  3aBuCUMOCTb
MOLLHOCTM OT CUMBOJIA
X Hecylas

R&S®FSW-K192
DOCSIS 3.1
Huexoasawmin notok

» MolHocTb

> 3aBuCMMOCTb
MOLLHOCTM OT BPEMEHM

»  3aBuCUMOCTb
MOLLHOCTM OT CMBONA
X Hecyllas

R&S®FSW-K193
DOCSIS 3.1
Bocxopsumit notok
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KayectBo mogynsiuum

>

CnekTpanbHble

Mpouee
n3MepeHus

3aBncumocTb

koapduumenta MER ot
HecyLLen

3aBMCMMOCTb

koadduumenta MER ot
cuMBona

3aB1CMMOCTb

ko3adppuumerta MER ot >
CMMBONA X HecyLas
Koadoduument MER (nunot,  »
[laHHble)

[lnarpamma curHanbHoro
€03B€3aKst

[orpewHoCTb LEHTP.

4acTOTbI

Ownbka CUHXpOHM3aLMN
CMMBONOB

TpynnoBoe Bpems 3aiepxKu
3aBncumocTb

koadppuumexta MER ot
HecyLei

3aBncuUmocTb

ko3adppuumexta MER ot
cuMBOna >
3aBncuUmocTb

koappuumerta MER ot >
CMMBONA X HecyLas
Koadoduument MER (nunor,
JlaHHbIe)

[lvarpamma curHanbHoro >
€03B€e3aus

MorpewwHoCTb LeHTp.

4acToTh

Ownbka CUHXPOHMU3ALMN
CMMBONOB

TpynnoBoe Bpems 3afepxKu

Nameperne
MOLLHOCTH
HepasHomepHOCTb
cnexTpa

[lekopmposanue: LDPC
BER

» LDPC CWER

> 3anyck no kaapy

OHepreTnyecknii
CcrexTp
3aBncMMOCTb
MOLLHOCTY

OT HecyLuen
(cuHxpoHHbI ACP)
HepasHomepHOCTb
cnekTpa

> /HavBupyanbHsle
pe3ynbTaThl as
00bEKTOB kagpa
3anyck no kagpy

CneumanbHbie GyHKUMK

ABTOMATUYECKOE OBHAPYXEHNE:
UMKNMYecKoro npedukca

K03 GULMEHTa CKPYINeHms
HayanbHoro uuaekca PLC
HENpPePbIBHbIX NUAOT-CUTHANOB
NCP

npoduns A

N

BNo

vVvYyVvyYVYyYVYYvVYY

AsToMaTiYECKOE 0BHAPYXEHME:
> LMKINYeckoro npedukca
> koadduLmMeHTa ckpyrneHus



KPATKME TEXHUHECKUE

XAPAKTEPUCTUKU

Kpatkue TexHuyeckue xapakrepucTmkm

YactoTta
ﬂ,l/laﬂaSOH Yactot

CrapeHne reHeparopa OnopHol 4acToThl

Monocebl nponyckaxns

[Monockl paspeLllenns

Monoca |/Q-gemoaynaumn

dazoBblit wWym

CpepnHuii ypoBeHb co6cTBeHHOro wyma (DANL)
DANL ¢ npegycunutenem (onums R&S®FSW-B24)

WnTepmopynsauus

NHTEPMOAYNSILMOHHbIE COCTABAAIOLLME TPETHErO NopsaKa
(TOI)

06L1as NOrpeLHOCTb U3MEPEHUS

HepoctynHo ans mogeneit R&S®FSW8 1 R&ASCFSW13.

R&S®FSW8

R&S®FSW13
R&S®FSW26
R&S®FSW43
R&S®FSW50
R&S®FSW67

R&S®FSW85

¢ onupeit R&S®FSW-B4

CTaHAAPTHbI GUALTP

®unbp RRC

KkaHanbHbli GunbTp
BUAEODUNLTD

¢ onumeit R&S®FSW-B28

¢ onuyeit R&S®FSW-B40

¢ onuyeit R&S®FSW-B80

¢ onumei R&S®FSW-B160
¢ onupeit R&S®FSW-B32

¢ onumeit R&S®FSW-B512
¢ onuyeit R&S®FSW-B1200
¢ onupeit R&S®FSW-B2001
¢ onuyeit R&S®FSW-B2000
¢ onupeit R&S®FSW-B4001
¢ onuyeit R&S®FSW-B5000
¢ onuyeit R&S®FSW-B6001
¢ onuyeit R&S®FSW-B8001

otcTpoiika ot Hecywer 10 kI,

Hecywas 500 MIy,
Hecywas 1My
Hecywas 10 Ty

2y

¢ onuyeit R&S®FSW-B13

21Ty

f<1MTy

f<3 MMy
o1 19 My ao 26,5 M,
81y

or2luypo 8Ty
or2u 0 13,6 My
ot 2T 00 26,5y
ot 2 po 43,5y,
ot 2 'y po 50 Iy,
ot 2l po 67 Iy,

ot 2 'y po 85 M,
10 90 My ¢ onupeit R&S®FSW-BIOG,
XWUT-npecenextop BbIk

1x107/rog
3% 10%/rog

ot 1Ty po 10 Mlu,

40 Mry ¢ onuveir R&S®FSW-BBE
(6e3 3KCMOPTHOrO OrpaHNYeHNs),

80 My (c onumeit R&S®FSW-B8)
18 kT (NADC), 24,3 kT, (TETRA),
3,84 MT'y (3GPP)

o1 100 'y mo 5 MIy,
ot 1Ty po 10 My,
10 My

28 Ml

40 My

80 MIy,

160 My

320 Mry,

512 My,

1,2 Ty "

2my"

2y

441y

5y

6,4y
8,31y

-141 pbnr/Ty (Tvn.)
-140 pbH/y (Tvn.)
-133 mbH/Ty (mn.)
-156 pbmBT/Iy (Tvn.)
-159 pbmBT/y, (Tvn.)
-169 nbmBT/I' (T1n.)

+30 abmBT (T1n.)

+25 pbmBT (T1n.)
+23 nbmBT (Tun.)
<0,37 nb

Monoca pemoaynsiuun 2 Iy ans yactot Buiwe 5,5 My, Tpebyetca ocunnnorpad R&AS®RTO2044. HepoctynHo anst R&S®FSW8 1 R&S®FSW13.
[locTynHo ans R&SCFSW43, R&S®FSW50, R&SCFSW67 1 R&S®FSW85.
Joctynto ans R&S®FSW43 n R&S®FSW85. Monoca aemoaynsuum 5 Iy ang yactot Beiwe 9,5 M. Tpebyetcs ocuunnorpad R&S®RT02064.
JlocTynHo ans R&SCFSW43, R&S®FSW50, R&SCFSW67 1 R&SCFSW85.
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NHOOPMALNG ONA 3AKA3A

OGonasenve Koa saxasa

ba3oBblii 610K

Anannsatop cnekTtpa v curHanos, ot 2 'y, ao 8 My R&S®FSW8 1331.5003.08
Ananuaatop cnektpa v curdanos, ot 2 'y go 13,6 My R&S®FSW13 1331.5003.13
AHanu3atop cnekTpa u curHanos, ot 2 ', 10 26,5 Iy, R&S®FSW26 1331.5003.26
AHann3atop cnekTpa u curHanos, ot 2 'y ao 43,5 My R&S®FSW43 1331.5003.43
Anannsatop cnekTpa v curHanos, ot 2 'y, ao 50 My R&S®FSW50 1331.5003.50
Ananuaatop cnektpa u curianos, ot 2 'y 1o 67 My, R&SCFSW67 1331.5003.67
AHanu3aTtop cnekTpa v curHanos, ot 2 'y ao 85 Iy " R&S®FSW85 1331.5003.85
AnnapatHbie onuumn

MpeLn3noHHbIi reHepatop onopHoi Yactotsl OCX0 R&S®FSW-B4 1313.0703.02
Monoca paspewerns 1o 80 My ? R&S®FSW-B8 1313.2464.26
Monoca paspeLwenms fo 80 Mru® R&S®FSW-B8 1313.2464.02
Monoca pa3pelweHrus go 40 My R&S®FSW-BSE 1338.6911.02
YnpaBneHne BHELIHM reHepaTopoM R&S®FSW-B10 1313.1622.02
@unbTPbI BLICOKWX YACTOT ANS U3MEPEHNS rapMOHHK R&S®FSW-B13 1313.0761.02
Lindposoii nHTepdeic MopynmpyioLero curHana R&S®FSW-B17 1313.0784.02
3anacHoi TBEpAOTENbHbIA HAKOMUTENb (CbEMHBINA XECTKNI ANCK) R&S®FSW-B18 1313.0790.06
Moptbl LO/IF anst BHEWHMX cMecuTeneit 4 R&S®FSW-B21 1313.1100.28
Mopbl LO/IF anst BHEWHMX cMecuTenei ® R&S®FSW-B21 1313.1100.86
BY-npenycunutens, ot 100 Ty ao 13,6 TTu ® R&S®FSW-B24 1313.0832.13
BY-npeaycunutens, ot 100 kI go 26,5 My R&S®FSW-B24 1313.0832.26
BY-npeaycunutens, ot 100 kM ao 43,5 MM ® R&S®FSW-B24 1313.0832.43
BY-npeaycunutens, ot 100 kl'u go 50 My R&S®FSW-B24 1313.0832.49
BY-npenycunutens, ot 100 kIy ao 50 My @ R&S®FSW-B24 1313.0832.51
BY-npeaycunutens, ot 100 kly go 67 My ™ R&S®FSW-B24 1313.0832.66
BY-npeaycuautens, ot 100 Ty ao 67 MMy ™ R&S®FSW-B24 1313.0832.67
OneKTPOHHBIN aTTeHioaTop, war 1 Ab R&S®FSW-B25 1313.0990.02
3aura ot 3anucu USB-Hakonutens R&S®FSW-B33 1313.3602.02
LLInputa nonocs! ananuaa 28 My R&S®FSW-B28 1313.1645.02
LLinpuHa nonocsl aHanuaa 40 My R&S®FSW-B40 1313.0861.02
LupwHa nonockl aHanusa 80 My, R&S®FSW-B80 1313.0878.02
LLinpuHa nonocsl aHanuaa 160 MIy, R&S®FSW-B160 1325.4850.14
LupuHa nonockl aHanuaa 320 MIy, R&S®FSW-B320 1325.4867.14
LLinpuHa nonocsl aHanuaa 512 MIy, R&S®FSW-B512 1331.7106.14
LUnputa nonock! ananuaa 1200 Mry ¥ R&S®FSW-B1200 1331.6400.14
LLInpuHa nonockl aHanmusa 2 My ' R&S®FSW-B2001 1331.6916.14
LLnputa nonocs ananuaa 2 Ty ' R&S®FSW-B2000 1325.4750.02
LLnpuHa nonockl aHanusa 4,4 My, ™ R&S®FSW-B4001 1338.5215.14
LUnputa nonocel aHanu3a 6,4 My, ' R&S®FSW-B6001 1338.5221.14
LLinpuHa nonocsl aHanuaa 8,3 My, ' R&S®FSW-B8001 1338.5238.14
LLInputa nonocel aHanuaa 5 MMy, '© R&S®FSW-B5000 1331.6997.43
LLnpuHa nonockl aHanmusa 5 My, ' R&S®FSW-B5000 1331.6997.85
AHanorosble BX0/ibl MOAYNMPYIOLIErO CUrHana, nonoca aHanmaa 40 Mru (ans R&S®FSW8 n R&S®FSW13) R&SCFSW-B71 1313.1651.13

) inanasot yactoT ans R&S®FSW85 ¢ onumeit R&AS®FSW-BIOG: ot 2 Mt 1o 90 My (KWUT-npecenekTop Bbiki.).

2 [ina R&S®FSW8, R&S®FSW13 n R&S®FSW26.

3 [ns R&S®FSW43, R&S®FSW50, R&S®FSW67 n R&S®FSW85. TpebyeTtcs akcnopTHas NUUEH3Ns.

4 [ins R&S®FSW26, R&S®FSW43, R&S®FSW50 1 R&S®FSW67.

5 [lng R&SCFSWS5.

9 [ing R&S®FSW8 n R&S®FSW13.

" Lns R&S®FSW26.

9 [lng R&S®FSW43 n R&S®FSW67.

9 [lng R&SCFSW50.

10 ina R&S®FSW50. TpeGyeTcs akcnopTHas AnLeH3Ns.

- Nns R&S®FSW67.

12 ina R&S®FSW67. TpebyeTtcs akcnopTHas MLEH3NS.

¥ ns R&S®FSW26, R&S®FSW43, R&S®FSW50, R&S®FSW67 1 R&S®FSW85. HecosmecTmo ¢ R&S®FSW-B2000.
- lna R&S®FSW26, R&S®FSW43, R&S®FSW50, R&S®FSW67 n R&SFSW85. Tpebyetcs R&S®RT02044. HecosmecTumo ¢ R&S®FSW-B1200, R&S®FSW-B2001, R&S®FSW-B80OR nnn R&S®FSW-B5000.
B Nns R&S®FSW43, R&S®FSW50, R&S®FSW67 1 R&S®FSW85.

18 ina R&S®FSW43. TpeGyetca R&S®RT02064. HecosmecTnmo ¢ R&S®FSW-B2000.

- Nns R&S®FSW85. Tpebyetcs R&S®RT02064. HecosmecTumo ¢ R&S®FSW-B2000.
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O6o3Hadenve Kon sakasa

AHanorosble BXxo/bl MOAYAMPYIOLIEro curHana, nonoca aHannaa 40 My (ans R&S®FSW26, R&S®FSW43 n R&S®FSW50) R&S®FSW-B71 1313.1651.26
AHanoroBble BXOAbl MOAYNMPYIOLLEro curdana, nonoca aHannaa 40 Mry (ans R&S®FSW67) R&S®FSW-B71 1313.1651.67
AHanoroBble BXOAbI MOAYNMPYIOLLEro curHana, nonoca aHannaa 40 My (ans R&S®FSW85) R&S®FSW-B71 1313.1651.86
Monoca aHanu3a 80 MI'L, Ans aHanoroBbIX BXOA0B MOAYMPYIOLLErO CUrHana R&S®FSW-B71E 1313.6547.02
Bxoabl MogynupyioLero curdana ocumnnorpada R&S®FSW-B2071 1331.8302.02
Anannsatop cnekTpa peanbHoro Mactutaba spemenu, 512 My, POI < 15 mkc R&S®FSW-B512R 1331.7106.16
AHanuaatop cnektpa peanbHoro maclraba Bpemenu, 800 My, POI < 15 mkc '® R&S®FSW-B80OR 1331.6400.16
PaclmpeHue ananasona yactot go 90 My, ™ R&S®FSW-BI0G 1331.7693.02
PacwwpeHue |/Q-namstin o 6 620 R&S®FSW-B106 1331.6451.02
PacwwpeHue |/Q-namstn fo 8 Me2" R&S®FSW-B108 1331.6751.02
PacwwpeHue |/Q-namstu fo 24 [62 R&S®FSW-B124 1338.5273.02
Lndposoit 40-rurabutHbiii |Q-nHTEpdENC NOTOKOBOrO BbIBOAA R&S®FSW-B517 1331.6980.02
BcTtpoenHoe MO

MIMNynbCHblE N3MepeHns R&S®FSW-K6 1313.1322.02
/13mepeHre 6OKOBbIX 1ENECTKOB BO BPEMEHHOI 06nactn 2 R&S®FSW-K6S 1325.3738.02
AHann3 aHanorosbix B1A0B Mogynsuun AM/4M/OM R&S®FSW-K7 1313.1339.02
N3mepeHue curHanos GSM/EDGE/EDGE Evolution/VAMOS R&S®FSW-K10 1313.1368.02
N3mepenue curnanos VOR/ILS R&S®FSW-K15 1331.4388.02
MtoroyacToTHoe n3mepeHrve B3 R&S®FSW-K17 1313.4150.02
M3meperve nopananasona ans B3 %) R&S®FSW-K17S 1338.5896.02
/13mepeHre napameTpoB yeunutenei R&S®FSW-K18 1325.2170.02
Mpsimble n3ameperns DPD %) R&S®FSW-K18D 1331.6845.02
YacToTHast xapaktepucTiika R&S®FSW-K18F 1338.7230.02
/3mepeHue KoahdrumeHTa MOLWHOCTH Wyma R&S®FSW-K19 1331.8283.02
M3mepeHue koapduumenTa wyma R&S®FSW-K30 1313.1380.02
3aluuta oT 3anu1cu TBEPAOTENLHOIO HAKOMUTENS R&S®FSW-K33 1322.7936.02
M3mepeHrue $ha3oBoro wyma R&S®FSW-K40 1313.1397.02
/13mepeHne napasuTHbIX U3ny4eHuii R&S®FSW-K50 1325.2893.02
M3meperre MM R&S®FSW-K54 1313.1400.02
Kann6poska CISPR ans R&S®FSW-K54 R&S®FSW-K54CAL 1331.5932.02
lpunoxeHue Ans U3MEPEHUs NEPEXoaHbIX NPOLECCOB R&S®FSW-K60 1313.7495.02
/13mepeHre NepexoaHbix MPOLECCOB MpY CkaukooBpasHOii NepecTpoike YacToTbl 29 R&S®FSW-K60H 1322.9916.02
M3mepeHue nepexofiHbix npoLeccos JIYM-umnynscos 20 R&S®FSW-K60C 1322.9745.02
BekTOpHbIN aHann3 curHanos R&S®FSW-K70 1313.1416.02
MHOromozynsiuMOoHHbIiA aHann3 2" R&S®FSW-K70M 1338.4177.02
N3mepeHue koadduumenta BER ans PRBS-nocnenosarensHoctei /) R&S®FSW-K70P 1338.3893.02
N3mepeHrue curHanos 6a3osbix ctaHumit 3SGPP FDD (WCDMA) (skn. HSDPA n HSDPA+) R&S®FSW-K72 1313.1422.02
M3mepeHrue curdanoB MobunbHbix ctaHumii 3GPP FDD (WCDMA) (skn. HSUPA n HSUPA+) R&S®FSW-K73 1313.1439.02
/13mepeHue curHanoB 6a3oBbix ctaHUmit TD-SCDMA R&SCFSW-K76 1313.1445.02
/3mepeHue curHanos aboHeHTckoro o6opynosanus TD-SCDMA R&SCFSW-K77 1313.1451.02
13mepeHue curHanos 6a3oBbix cTaHumii COMA2000® R&S®FSW-K82 1313.1468.02
/13mepeHue curHanoB MobunbHbIx cTaHumuii CDMA2000® R&S®FSW-K83 1313.1474.02
/3amepeHue curHanoB 6a3oBbix cTaHumii 1XEV-DO R&S®FSW-K84 1313.1480.02
/13mepeHure curHanoB MobubHbIX cTaHumii 1XEV-DO R&S®FSW-K85 1313.1497.02
Mamepenue curHanos WLAN IEEE 802.11a/b/g R&S®FSW-K91 1313.1500.02
MamepeHue curtanos WLAN IEEE 802.11n R&S®FSW-K91N 1313.1516.02
M3mepenue curHanos WLAN IEEE 802.11ac % R&S®FSW-KI1AC 1313.4209.02
M3mepeHue curHanos WLAN IEEE 802.11ax2® R&S®FSW-KI1AX 1331.6345.02
M3mepeHue curHanos WLAN [EEE 802.11p %) R&S®FSW-K91P 1321.5646.02
N3mepetue curHanos WLAN [EEE802.11ad *) R&S®FSW-K95 1313.1639.02
M3mepeHue curHanos WLAN IEEE 802.11ay? R&S®FSW-K97 1338.4902.02
N3mepeHue curHanos 6a3osbix ctaHumit EUTRA/LTE FDD R&S®FSW-K100 1313.1545.02

8 na R&S®FSW26, R&S®FSW43, R&S®FSW50, R&S®FSW67 1 R&S®FSW85.

9 Nna R&S®FSW85, 6e3 npecenekunu ans f > 85 M.

2 Tpebyetca onuus R&S®FSW-B160 nnn R&S®FSW-B320.

Tpebyetcs onuna R&S®FSW-B1200, R&S®FSW-B2001 nnn R&S®FSW-BBOOR.

Tpebyetcs onumns R&AS®FSW-B4001, R&S®FSW-B6001 nunu R&S®FSW-B8001.

Tpebyetcs onumus R&SPFSW-KB.

Tpebyetcs onumst R&AS®FSW-K17, R&S®FSW-B512, R&S®FSW-B512R, R&S®FSW-B1200, R&S®FSW-B2001, R&S®FSW-BBOOR, R&S®FSW-B4001, R&S®FSW-B6001 nnu R&S®FSW-B8001.
Tpebyetcs onums R&SPFSW-K18.

Tpebyetcs onums R&S®FSW-K60.

Tpebyetcs onuma R&S®FSW-K70.

Tpebyetcs onumus R&SPFSW-KI1.

Tpebyetcs onuna R&S®FSW-B2000, R&S®FSW-B2001, R&S®FSW-B5000, R&S®FSW-B4001, R&S®FSW-B6001 nan R&S®FSW-B8001.

2

22)

23

24)

2

26)

2

28
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OGognasenue Koa saxasa

M3mepeHue curHanos aboHeHTckoro o6opynosanns EUTRA/LTE FDD R&S®FSW-K101 1313.1551.02
M3meperue curHanos 6a3osbix craHumit EUTRA/LTE MIMO R&S®FSW-K102 1313.1568.02
M3mepenue Bocxoaawwmx curianos EUTRA/LTE-Advanced R&S®FSW-K103 1313.2478.02
V3amepeHue curianos 6a3osbix craHuuii EUTRA/LTE TDD R&S®FSW-K104 1313.1574.02
N3mepenne Bocxoaswmx curianos EUTRA/LTE TDD R&S®FSW-K105 1313.1580.02
M3mepenune Huexopswmx curHanos EUTRA/LTE NB-loT R&S®FSW-K106 1331.6351.02
M3mepeHue Hucxopswwmx curianos VERIZON S5GTF R&S®FSW-K118 1331.7370.02
V3amepenue Bocxoaswmx curianos VERIZON 5GTF R&S®FSW-K119 1331.8060.02
N3mepenne Huexopawmx curHanos 5G NR sep. 15 R&S®FSW-K144 1338.3606.02
M3mepenune Bocxopsawmx curianos 5G NR Bep. 15 R&S®FSW-K145 1338.3612.02
Kom6uHuposaHHbie namepenust ACLR/SEM/EVM curnanos 5G NR 0 R&S®FSW-K147 1338.6486.02
Pacuumperune 5G NR Bep. 16 415t uaMepeHns BOCXOAALMX/HUCXOAALLAX curHanos " R&S®FSW-K148 1350.6624.02
Hucxopswmii notok DOCSIS 3.1 OFDM R&S®FSW-K192 1325.4138.02
Bocxoasuwmii notok DOCSIS 3.1 OFDMA R&S®FSW-K193 1325.4144.02
M3mepeHune obpatHoro kaHana OneWeb R&S®FSW-K201 1331.7387.02
TMpunoxeHne Ans U3MePeHuii B peanbHoM MaciuTabe Bpemenn, 160 M, POI < 15 mkc® R&S®FSW-K161R 1338.2700.02
TMpunoxeHne Ans U3MEPeHuii B peanbHoM maclutabe Bpemeni, 512 MIu, POl > 15 mkc R&S®FSW-K512RE 1338.4731.02
TMpunoxeHne Ans uamepeHnii B peanbHom mactutabe spemeru, 800 My, POl > 15 mkc 3 R&S®FSW-K800RE 1338.7801.02
Monb3oBaTenbckas KOPPEKLMs 4acTOTbl ¢ MOMOLLBIO daiina SnP R&S®FSW-K544 1338.2716.02
HacTpavBaemoe noaxnodeHne umdpoBoro MOLAYNMPYIOLLEro CUrHana R&S®FSW-K552 1338.4554.02
BapuaHT npo6Hoit nnueH3nm (3M) R&S®FSW-TO 1338.7799.23
JlononHuTENnbHO

R&S®FS-SNS18/
NHTennekTyanbHblit NICTOYHWK WyMa [ist U3MEPeHUs KOIDOULIMEHTOB LyMa 1 yCuneHus B AnanasoHe Ao 55 My ) RESPFS-SNS26/ 131388008 xx

R&S®FS-SNS40/ (xx = 18/26/40/55)

R&S®FS-SNS55/
lMepeaHss 3awmtHas kpbiwka, 5 HU R&S®ZZF-511 1174.8825.00
MporpammHoe o6ecneyenue ansa MK*®
basooe MO BekTOpHOro aHanu3a curianos, 6asosas Bepcus * %) R&S®VSE 1345.1011.06
MO st BEKTOPHOTO aHanu3a CUrHanos, kopnoparneHas sepcus * R&S®VSE 1345.1105.06
AnnapatHbIii KNoY JIMLEH3UN
AnnaparHblit KoY NLEH3NN R&S®FSPC 1310.0002.03
AnnapaTHblii KNtoy NnaBatoLweit nLEeH3nm R&S®FSPC-FL 1310.0002.04
CepBuCHble onuun
ConposoxaeHue MO R&S®VSE R&S®VSE-SWM 1320.7622.81

% Tpebyetcs onuns R&SFSW-K144.

3 Tpebyetcs onumst R&S®FSW-K144 nnn R&S®FSW-K145.

% Tpebyetcs onuus R&S®FSW-B160 nnn R&S®FSW-B320.

) Tpebyetcsa onuns R&S®FSW-B512.

) Tpebyetcs onuns R&S®FSW-B1200 nnn R&S®FSW-B2001.

) Tpebyetcs onuus R&S®FSW-K30.

) [1ng nonyyeHns nnasatoLLeil nMLeH3un Ha npoaykT Tpebyetcs onuus R&S®FSPC-FL, a BMecTo koa 3aka3a xxxx.xxxx.06 J0NKeH NCnoNb30BaTLCS KO XXXX.XXXX.51.
) TpeGyetcs onuns R&S®FSPC.

%) HepocTtynHo ans R&S®FSPC-FL.

%) Tpebyetcs onuust R&S®FSPC nnn R&S®FSPC-FL.

Ba3oBbiit 610K 3 ropa

Bce ocTanbHble anemeHTbl ") 1rog

Onuun

lpopnenme rapaHTUinHOrO CPoka Ha OANH rof, R&S®WE1

Mpofnerre rapaHTUHOMO CpoKa Ha fiBa rofa R&SCWE2

TMpopneHne rapaHTUiHOrO CPOKa Ha OANH O, BKIOYAs EXEroaHyio KanubpoBKy R&S®CW1 O6paruTech B MECTHBIN 0GUC NPoaaX
Mpoanexre rapaHTUHOrO CpoKa Ha fIBa rofia, BKIIOYAs EXEroHy0 kannbpoBKy R&S®CW2 GUPMbI .

MpozyneHne rapaHTUiHOro CPOKa Ha OAMH rof, BKIKYash EXEroaHyo kanbpoBKy B aKkpeaUTOBaHHOM METPONOTMYECKOM LieHTpe  R&S®AW1
Mpoanexue rapaHTUIAHOTO CPOKA Ha ABa roaa, BKI0YAs eXErofHyIo kannbpoBky B akkpeAMTOBaHHOM METPONOrMYeckoM LeHtpe  R&SCPAW?2

ApxaHrenbck (8182)63-90-72 MxeBck (3412)26-03-58 MarnuTtoropck (3519)55-03-13 MepMmb (342)205-81-47 CypryT (3462)77-98-35
ActaHa (7172)727-132 MpkyTck (395)279-98-46 MockBa (495)268-04-70 PoctoB-Ha-loHy (863)308-18-15 TBepb (4822)63-31-35
ActpaxaHb (8512)99-46-04 KasaHb (843)206-01-48 MypmaHck (8152)59-64-93 PasaHb (4912)46-61-64 Tomck (3822)98-41-53
BapHayn (3852)73-04-60 KanuHuuurpap (4012)72-03-81  HaGepexHble YenHbl (8552)20-53-41 Camapa (846)206-03-16 Tyna (4872)74-02-29
Benropop (4722)40-23-64 Kanyra (4842)92-23-67 HwxHuin Hoeropog (831)429-08-12 Cankr-lNMeTep6ypr (812)309-46-40 TiomeHb (3452)66-21-18
BpsiHck  (4832)59-03-52 KemepoBo (3842)65-04-62 HoBoky3Heuk (3843)20-46-81 CapartoB (845)249-38-78 YnbsiHOBCK (8422)24-23-59
BnapguBoctok (423)249-28-31  Kupor (8332)68-02-04 HoBocubupck (383)227-86-73 CeBactononb (8692)22-31-93 Yda (347)229-48-12
Bonrorpap, (844)278-03-48 KpacHopap (861)203-40-90 Omck (3812)21-46-40 Cumdepononb (3652)67-13-56 XabapoBck (4212)92-98-04
Bonorpa (8172)26-41-59 KpacHosipck (391)204-63-61 Open (4862)44-53-42 CMmoneHck (4812)29-41-54 YenabuHck (351)202-03-61
BopoHex (473)204-51-73 Kypck (4712)77-13-04 OpeHbypr (3532)37-68-04 Coum (862)225-72-31 YepenoBewy (8202)49-02-64
EkaTepuHOypr (343)384-55-89 Jluneuk (4742)52-20-81 MeHsa (8412)22-31-16 CraBpononb (8652)20-65-13 ApocnaBnb (4852)69-52-93

WNBaHoBO (4932)77-34-06
Kuprusua (996)312-96-26-47 Poccua (495)268-04-70 KasaxctaHn (772)734-952-31

https://[rohdeschwarz.nt-rt.ru || rwz@nt-rt.ru
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