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KPATKOE ONMUCAHUNE

BbICOKONPOU3BOANTENbHbI aHANN3aTop cnektpa i curdanos R&S®FSW nomoraet nHxeHepam pelatb Camble
CnoxHble 3apayu. Lnpokas nonoca aHanu3a npndopa no3BONSET NOyYaTh XapakTePUCTUKM LMPOKOMOAOCHbIX
KOMMOHEHTOB 11 CUCTEM CBA3N. becnpeLieneHTHO HU3KNIA ypoBeHb (a30Boro wyma 0bneryaet paspaboTky
reHepaTopoB C BbIAAIOLWMMUCSH TEXHUYECKIMMN XapakTEPUCTUKAMI, HANPUMEP, Taknx, KOTOPbIE NCMOJb3YITCA

B paauonokaunoHHbix cuctemax (PJ1C). CoBpeMeHHbI MynbTUCEHCOPHbINA AUCNNENA C NOAAEPXKKON XECTOB
00€eCcneynBaeT NPOCTOE W UHTYMTUBHO-MOHSTHOE YNpaBaeHue NpubopoM. BCTPOEHHbIA perncTpatop KoMaHa,
SCPI no3BonsieT nerko co3aasatb UCMONHIEMbIE CLEHAPUN.,

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, MPOMCXOAALLNE B LIMPOKOI CNEKTpab-

HOW NOJI0CE W BLINOMHATL 3aMyCK N0 CUrHanam KOPOTKOM ANUTENLHOCTY.

Ananusatop R&S®FSW cnocobeH 0oHOBPEMEHHO NPOBOAMTL N3Mepe-
HWSI HECKOMbKMX CTaHOAPTOB UNK UCMOb30BATh HECKObKO U3MEPUTENb-
HbIX MPUAOXeHNiA. MoNb3oBaTenn MOryT BbICTPO W NErko 0OHaPYXMBaTL U
YCTPaHsiTh OLLIMOKN, BbI3BaHHbIE B3aUMOAGNCTBUEM MEXTY CUTHANamu.

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

R&S®FSW: Bup, cnepean

FSW - Signal & Spectrum Analyzer *+ 2 Hz - 43.5 GHz
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KntoueBbie ¢akThl

» [lnanason wactot o7 2 'y ao 90 My (no 500 ITwy ¢ BHEWHUMM
cMecuTensmi Ha rapmoHukax ot Rohde & Schwarz)

» Husknit ypoBeHb Gasosoro wyma: —140 abH (1 T'u) npu oTCTpOIiKE
10 k'u, 143 nbH npu otcTpoiike 100 kIu, (Hecywas 1 Tw)

» [InHamuyeckuii auanasoH CBOOOAHBINA OT NapasUTHbIX COCTABNSIOLLMX
(SFDR) 60 nbH st BHyTpEHHEN nonocsl aHanuaa 2 My co
BCTPOEHHbIM AL

» BHyTpeHHsa nonoca aHanu3a o 8,3 My,

» AHanu3 B peanbHOM MacluTabe BpemeHu ¢ nonocon Ao 800 Mru,
obicTpoaencTanem 2,4 man BId/c, POI 0,46 mkc 1 uHTepdencom
noTokoBoi nepeaayn 1/Q aanHbix 500 Ml B peanbHOM BpEMEHH.

» Peructparop komana SCPI, ynpouwaioumin reHepauno koaa
YAANEHHOro ynpaenexus npubopom

» Hosblit an3aitH 1 onepauynorHas cuctema Windows 10 ¢ noaaepxkoil
MYAbTUCEHCOPHbIX XECTOB

» B03MOXHOCTb NapannefbHOro 3anycka 1 0TOOPaXEHNS HECKOMbKIX
M3MePUTENbHBIX MPUAOXEHNI
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MNPEU MYLLlECT BA f"'c’?;'ﬁm“jfi” BY-xapaKTepucTuKy

MacwTtabupyemas nonoca aHanu3a
> CTpaHuua 6

CoBepLueHHbIi1 Nonb30BaTenbCkuii uHTepdelic
> CcTpaHuua 8

MepBeHcTBO B 5G 1 Apyrux 6ecnpoBOAHbIX CTaHAApPTax
» cTpaHnua 10

PacwuupeHnHbie GpyHKumn aHanu3sa curianos PJIC
> cTpaHnua 12

WUpeanbHbii Bbl60p Ong TeCTUPOBAHUSA CNYTHUKOBbIX
CUCTEM CBA3U
» CTpaHuua 14

Onuusa aHanm3a cnekTpa B peanbHOM Maclutabe BpemMeHu
NO3BOJINT YBUAETb AaXe CaMble KPaTKOBPEMEHHbIE
co0bITUS

> cTpaHnua 16

Bbicok03ddeKTMBHOE NPUNOXEHUE Ang aHanu3a
CUrHaNoOB C BEKTOPHOM Moaynsumen

» cTpaHuua 18

LUnpokwii cnekTp n3mepuTenbHbIX NPUA0XEHWIA
» cTpaHnia 20

R&S®FSW: Bup, c3apu

L.
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BbIAAIOLLMNECA BY-XAPAKTEPUCTUKU

Mpnbop R&S®FSW meHseT npeacTtasnerns 00 aHanu3atopax CnekTpa u CUrHanoB BbICLLErO Knacca, npeanaras
MPEBOCXOAHbIE PAAMOTEXHUYECKIME XapaKTEPUCTIKKL, B TOM YMC/IE B OTHOLIEHMN (A30BOr0 LyMa, CPEAHEr0
YPOBHSI COOCTBEHHOTO LyMa, NOAABNEHUS UHTEP-MOAYNSLMOHHbIX COCTABASIOLLMX N AMHAMWYECKOrO AnanasoHa
ns u3meperns koaddouupenta ACLR v ypoBHS rapmMoHuK

Henpes3oligeHHbIn ypoBeHb Ga3oBoro wyma — ugeaneH  cs yposeHb (pasosoro wyma —140 abH (1 Tw) ana Hecywei 1 TTu 1 ypo-
19 U3MepeHns reHepaTopoB, NPUMeHsAeMbIX B cuctemax  seHb —131 abH (1 Tu) ana Hecywei 10 TTu, Mpubop Takke xapaktepn-

paanonokauuu u cBA3un 3yeTCs UCKKOUYMTENBHBIM YPOBHEM BAuXHero ¢pasosoro wyma —114 abH
Pa3paboTumki reHepaTopoB, CUHTE3ATOPOB YacTOThl MW NEPeaoLLMX (1 Tw) npu otctpoitke 100 Iu. B 3aBUCMMOCTY OT 4aCTOTHI U AMana3oHa
CUCTEM MOTYT BOCMO/Ib30BATLCA BENMKONEnHbIMK BY-xapakrepuctukamm oTcTpoek aHannaatop R&S®FSW obecneunsaeT npeBOCXOACTBO Haf, Apy-
aHanuaatopa R&S®FSW anq nposengHus ameperuii GasoBoro Lyma. UMW aHanu3aTopami BeicLiero knacca 6onee yem Ha 10 ab.

Mpu otcTpoiike 10 Ky, 0T Hecywel B aHanu3atope R&S®FSW gocturaer-
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3MepeHmne rapMOHUK C BKITIOYEHHBIM (CBEPXY) U

1001 pts

BbIK/IOYEHHbIM (CHW3Y) GUALTPOM BbICOKMX 4ACTOT)



Lvpokuii guHammnyeckuii guanasoH gig U3mepeHus
napasuTHbIX U3JTy4eHuin bnarogaps HU3KOMY YPOBHIO
€00OCTBEHHOrO LyMma

Q6nanas HU3KUM CpeHUM YpOBHEM coBCTBEHHOTO Wwyma (DANL)

-159 nbmBT (1 Tw) Ha 2 T =150 nbmBT (1 T'w) Ha 25 T 6e3 ucnonb-
30BaHus npegycunutens, aHanuaarop R&S®FSW obecneunsaeT BbicTpoe
11 HAAEXHOE N3MEPEHNE Napa3nTHBIX M3MYYEHNIA B LUMPOKOM AManasoHe
4acTOT. BCTPOEHHBI NPeayCunnTENb AOMOAHUTENBHO CHUXAET YPOBEHD
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 NEPEeaym.

MpocToTa M3MepeHns rapMOHUK Gnaroaaps BCTPOEHHbIM
GunbTpam BEpXHMX 4aCcTOT

[in n3mepeHuii rapMOHUK B NEPeSaloLmX CUCTEMAX aHaNn3aTop
R&S®FSW MoxeT ObITb IONONHUTENBHO OCHALLEH NEPEKNI0YAEMbIMA
dunbtpamm BepxHux yactoT (R&S®FSW-B13) ans Hecywmx ¢ 4acToToi A0
1,5 ITu. Takas npecenekums 06ecneynBaeT 04EBMAHOE YNYYLLEHNE AMHA-
MWYECKOro nanasoHa no CpaBHEHIO C 0ObIYHbIMYM aHaNM3aTopamm Cnek-
Tpa. CTAHOBATCA HEHYXHBIMW BHELLHWE GUABTPLI, YTO B CBOI 04epedb
YNPOLLAET CXEMbl MBMEPUTENBHBIX YCTAHOBOK.

Bbicokasi YyBCTBUTENILHOCTb AAXE HA HU3KMUX YacTOTax
YpoeHb DANL aHanu3atopa R&S®FSW Ha Hu3Kux 4acToTax npumMepHo
10 40 MIy ynyywwaeTcs nytem HanpagneHnst BXOAHOrO CUrHana Heno-
CPEeNCTBEHHO Ha aHanoro-LndpoBoit npeobpasosarenb. Takoi NOAXOL,
[NIaeT BbICOKYH YyBCTBUTENBHOCTL —120 aABMBT (1 T'u) Ha 2 'y faxe B
[ManasoHe 3BYKOBbIX 1 MOZYIMPYIOLLMX YaCTOT, NPEBOCXOAN CPABHUMbIE
aHanuaatopbl Ha 20 1b.
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Bbicokasi TOYHOCTb

Anannzatop R&S®FSW o6ecneunBaeT BbiCOKYIO TOYHOCTb M3MEPEHNS
ypoBHS. OH N3MEPSIET YPOBHM CUTHANOB C 0BLUEN NOTPELIHOCTBIO MEHEE
0,37 nb ans vactor < 8 M,

HenpeB3oiigeHHbii aguHamuyeckuii guanasod oo 1 MMu
OGnarogaps oTAeIbHOMY NPUEMHOMY TPaKTY

Ananuzatop R&S®FSW nmeeT oTaeNbHbIA NPUEMHBIV TPAKT, ONTUMI3M-
poBaHHbIN Ans 4acToT A0 1 ITu. OH NO3BONSET NONYYUTb HEAOCTUXMMbIIA
paHee AMHAMUYECKMIA ANana3oH, HaNPUMEP, Ans U3MEPEHNUA B Paanocu-
cTemax, obecneymBatoLnx 06LLECTBEHHYIO BE30MACHOCTb.

CBepXLMnpoKononocHble GUNbLTPbI B PEXUME Pa3BEepPTKU
CraHpapTbl CBEPXILUMPOKONONOCHON CBS3M, B YaCTHOCTM CTaHAAPT

EN 302065, npemycmatpusatot 50 MIu pa3peluarowmii GuabTp, KOTOpbIA
[OJIXEH MCMONb30BaTLCS AN M3MEPEHNS NMUKOBOW MOLLHOCTY (M3Mepe-
HWe, Nerko BbiNoaHaemoe ¢ nomoupio R&S®FSW). Obnapas onuuoHans-
HbiMW nonocamu paspetuerus 28 M, 40 MIu, 50 My, v 80 MIu, aHa-
nn3atop R&S®FSW obecneunBaeT yHuKanbHble BOAMOXHOCTU N3MEPEHMS
LIMPOKOMONOCHBIX CUTHANOB.

AddekTBHOE NOAABNEHME 3ePKaJIbHbIX YaCcTOT B
ananasoHe ao 85 Iy,

XWUr-npecenekTop Ha Bxoae aHanu3atopa R&S®FSW obecneunBaet no-
[aBJieHNe 3epKanbHbIX 4aCTOT U BHEMOJIOCHBIX MOMEX.

Ananuaatop cnekTpa v curdanos R&S®FSW85 cnekTpa ocHatlueH XTI -
npecenekTopom ans yactot ot 8 [ 10 85 M. OH obecneynsaet cnek-
TPaNbHbIA aHanM3 0e3 3epKanbHbIX COCTABASIOLLMX HA O4EHb BbICOKMX Ya-
CTOTax, MCMOJb3YeEMbIX, HANPUMEP, B aBTOMOGUAbHbIX PJIC.
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aHanuaatopa R&S®FSW43 ¢ npeaycunntenem u
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MACLUTABUPYEMASA NOJIOCA AHAJTU3A

TpeboBaHus K NON0CE aHanu3a HeNpepbIBHO NOBbILAOTCS. AHanu3atop R&S®FSW ¢ BHYTPEHHEN NO0COiA
aHanm3a g0 8,3 Ty, roToB NpuHATbL 3TOT BbI30B.

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

[mana3oH yactoT
R&S®FSW8

R&S®FSW13

R&S®FSW26

R&S®FSW43

R&S®FSW50

R&S®FSW67*

R&S®FSW85

R&S®FSW-B80, R&S®FSW-B160, R&S®FSW-B320,
R&S®FSW-B512

R&S®FSW-B80, R&S®FSW-B160, R&S®FSW-B320,
R&S®FSW-B512

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-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®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®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®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

" [locTynHble onuuu: ctangaptHas 10 Mr, 28 M, 40 Mriy, 80 Mru, 160 MT, 320 MT, 512 MTu.

2 LloctynHble onumu: 1,2 TTun 2 MM,

9 Tonockl aHanu3a 6,4 My 1 8,3 MMy AocTynHbl Ans yacToT cabiwe 18 MMun 18,5 MM,
4 Monoca aHanu3a 6,4 My poctynta ang yactot ot 18 Iy o 58 M. Monoca aHanusa 8,3 My goctynta ans yactot ot 18,5 My go 57 M.

PEKOMEH,D,YEMI:IE BapuaHThbl paclinpeHna nonaocChbl aHanu3a ang pas3nnyHbix 3agay aHann3a CUrHanos

CTaHaapTHbie 334341 1 U3MEPEHHs OTAEbHBIX HECYLLWX,
Hanpumep, WCDMA, CDMA2000°, TD-SCDMA, TETRA, NB-loT
Curhansi LTE, WLAN IEEE802.11a/b/g/p

5G NR
CurHansl WLAN IEEE802.11n

Curnansl WLAN IEEE802.11ac n WLAN IEEE 802.11ax

CurHanel WLAN IEEE 802.11ad
CurHanel WLAN |EEE 802.11ay

CHSITe XapaKTepUCTUK W IMHeapu3aLns KOMMOHEHTOB
(yewnutenu, npeobpasoBatenu 4acToTsl v 7.4,)

NmnynscHble PJIC

LLiupokononocHsle uamepetus B PJIC 6e3 Moaynsiumm 1 ¢ nepecTpoitkoii 4acToTbl

ABTOMOOMbHBIE PJIC

10 My

CraHpaptHas
MoAenb

no 512 Mry "

28 Ml'y
R&S®FSW-B28

40 MIy
R&S®FSW-B40

no 2 My?

80 MI'y
R&S®FSW-B80

160 |
R&S®



4,4TTy 6,4 Ty 8,3 Mu®

My, 320 My, 512 MI'y 1,2y 2Ty 4,4TTy 6,4 Iy, 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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COBEPLLEHHbIW NOJIb3OBATENIbCKUIA

WHTEP®ENC

Ananunsatop R&S®FSW npegHasHayeH ans yao6Ho paboTbl, obecneyunast NPOCTYIO 1 MOHSTHYI UHAMKALWMIO

PEe3yNbTaTos.

MaHenb MHCTPYMEHTOB

BbICTPBIA LOCTYN K 4ACTO UCNOb3YEMbIM DYHKLMSAM
3arpyska u coxpaHerue KoHpurypaumii

MonyyeHne CHAMKOB 3KkpaHa

MacurabupoBaHue rpadukos

HacTpoiika oToBpaxaemblx 3NeMEHTOB

v
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>
>
|

Pernctpatop SCPI
YnpoLieHHas reHepauys koga ans agTomMatsaLm
M3MEPEHMI B PEXMME YAANEHHOTO YPaBAEHNS

12,1" MyNnbTUCEHCOPHbIN AUCTIEN C BLICOKUM
paspelueHuem

» Paspewenue 1280 x 800 nukceneil

» MynbTUCEHCOPHOE YNpaBnexne
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SCPI Recorder: Automatic Mode active

Phones

System

Tpu noprta USB 2.0

» [Ing HoCUTENen AaHHbIX

» [l noaKntoyeHns nepudepuitHbix yCTPONCTs
» [Ins 0atynkoB MOLLHOCTM C padbemom USB

FSW - Signal & Spectium Analyzer - 2 Hz - 43.5 GHz
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®yHkumm R&S®MultiView n R&S®Sequencer
» OtobpaxeHne Bcex BKNAA0K HA OHOM 3KpaHe
| 4 nOCﬂe,D,OBaTeJ'IbeIe n3MepeHns

» [10CTOSIHHOE OBGHOBNEHME PE3YNLTATOB

Sequencer
on off

20,0 MHz

Overview

-+ 04.01.2018
- 15:36:46

Power Sensor Probe  Noise Source Control

=) ) Is::aEH"

CE=)E0)

i | MEAS INPUT
meas | cONric ) Lmes I

200

BACK-
ESC  space

ENTER

0630p HacTpoek

Oto6paxeHue 1 perynupoBka Bcex
annapaTHbiX HAaCTPOeK Ha OHOM
aKpaHe

TRIGGER 1 TRIGGER 2
INPUT INPUT _OU

YnpaBneHne UCTOYHMKOM LuyMa

» Hanpsxenne nutaHus 28 B anq
NCTOYHNKOB yma ¢ BNC-Bxogom

» Ynpasnexue ¢ nomoupto MO nprubopa

Smart nopt
>[I U3MEpUTENen MOLLIHOCTY
» [119 ynpaBnseMbiX MCTOYHUKOB LyMa
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NMEPBEHCTBO B 5G 1 APYTNX BECITPOBO/AHbIX

CTAHOAPTAX

Y100b! YI0BAETBOPUTL PACTYLLMIA CNPOC HA BECNPOBOAHYIO CBA3b, CETEBLIE MHPACTPYKTYPbI 1
nonb3oBaTenbCckoe 000pyOBaHNE A0MKHbI PAb0oTaTh C Pa3nnyHbIMU OECNPOBOAHBIMI TEXHONOTVSMM,
Takumu kak LTE, 5G NR, 802.11 1 NB-loT. BapuaHTbl X NPUMEHEHNS MHOTOYUCNEHHBI U PA3HO0OPa3HbI,
OHVI BapbUPYIOTCS OT BbICOKOCKOPOCTHOTO 6eCnpoBOAHOIO A0CTyNa A0 aBTOHOMHbIX aBTOMOOMNEN 1

NCKYCCTBEHHOIO NMHTEMIEKTA.

Ananuzatop R&S®FSW o06ecneynBaet Bce He06X0AMMbIE BOIMOXHOCTH
N n3mMepuTesibHbie MPUN0XeHNs C 6eCKOMI'Ip0MVICCHbIMI/I XapakTepuctu-
Kamu s BLINONHEHMs GbICTPOrO W NPOCTOrO TECTUPOBAHNS Pa3nuy-
HblX 6ECMPOBOAHBIX CTAHAAPTOB C YYETOM WX KOHKPETHbIX TPEGOBaHNI U
XapaKTepucTuK.

AHanu3 curvanos 5G

NameputenbHble npunoxerus aHanuaaropa R&S®FSW ans curHanos
cTaHpapTa 5G ynpoLLaioT 1 YCKopSItoT YrnybneHHbIn aHanna Ha gpuanye-
CKOM YPOBHe, N03BONSS NPOBOANTb UCMbITaHNS HA 60NEE BbICOKMX Ya-
CTOTax 1 B 00/ WMPOKNX AMana3oHax U3MEepEHNs 1 0XBaTbiBas BCe
napameTpbl GU3NYECKOr0 YPOBHS, YKa3aHHbIE B CTaHaapTe, Gnarogaps
Hamnyywmm BY-xapakTepuctukam Ha pbiHKe.

Onunm R&S®FSW-K144 n R&S®FSW-K145 oxBaTbiBatoT U3MepeHus B
nonoce 4actot 3GPP 5G NR B HUCXOAALLEM W BOCXOASALIEM KaHanax CBsi-
3n. Kaxaplid nofikaap curHana aHannaupyeTcs C BbIBOAOM LUMPOKOTO Au-
anasoHa pPe3ynbTaToB M3MEPEHUI, BKItoYas 3HaveHns EVM, yacToTbl 1
MOLLHOCTMN Pa3niyHbIX KAHaNoB 1 CUrHaNOoB.

Bnaropaps Wwnpokoit BRYTpeHHei nonoce aHanuaa 1o 8.3 My on-

ums R&S®FSW-K144 MoxeT 3axBaThiBaTh BCIO MONOCY YACTOT HACXO-
OALLEr0 CUrHaNa u NO3BONSET BINONHUTL MOAHYIO OLEHKY CUCTEMBI.
BbiCOKONPOM3BOAMTENbHBIN LMBPOBOV NPeobpasoBaresb xapakTepuay-
€TCS HU3KIUM 3Ha4eHneM COBCTBEHHOrO MOayNs BekTopa ownbok (EVM),
obecneynBas NPOBEAEHUE aHaNM3a Ha HOBOM YpOBHE. [ipyroe npenmy-
LLECTBO COCTOUT B TOM, YTO OMLMS PaCLUMPEHIS MONOCHI ABASKETCS BHY-
TpeHHel onupelt aHannsatopa R&S®FSW. 3a cyet aToro ymeHbluaetcs
Kak pasamep 13MEepPUTENbHOI YCTAHOBKM, Tak W KONMYECTBO COBAMHEHMIA
MeXy KOMMNOHEHTaMM, MIOC NOBLILIAETCS TOYHOCTb U3MEPEHWIA.

Onumn R&S®FSW-K144 n R&S®PFSW-K145 nopgaepxusarot Bce onpese-
NeHHble cTaHaapTom 5G nonocsl curHanos: ot 5 My o 400 Mrw, ¢ He-
CKOMbKMMM HYMEPONOrNSIMU, HECKOMbKUMI y4acTKami NoAoCk Npomnycka-
Hus 1 hopmatamu mogynsaummn ot QPSK go 256QAM.

Onums R&S®FSW-K145 noppnepxwusaet kak OFDMA, Tak 1 npeaBapuTeb-
HO CO3/1aHHble PEXMMbI NEPEefayn B BOCXOASLIEM KaHane.

N3meputensHoe npunoxerne R&S®FSW-K144 ans Hucxoasaimx curHanos crasaapta 5G New Radio
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Y106bl YNPOCTUTb aHANW3 CUrHANOB, ABTOMATUYECKM PErUCTPUPYIOTCS He-
CKOJbKO NapameTpOB, YTO YMEHBLUAET KONMYECTBO NONMb30BATENbCKMUX Ha-
CTPOEK 10 MUHUMYM.

[1n51 BHEMONOCHBIX N3MEPEHNiA NPEAYCMOTPEH LUIMPOKWA AMANA30H Ha-
CTPOEK W NPELENbHbIX IMHMIA, KOTOPbIE NCMNONB3YIOTCA L1 N3MEPEHUS
K03bdULMEHTa yTEYKN MOLHOCTW B cocesiHuii kaHan (ACLR) n namepe-
HUS CNEKTPaNbHOM Macku uanyyexns (SEM).

YakononocHsbiit 0T (NB-IoT)

Onuwsa R&S®FSW-K106 oxBaTbiBaeT BCe TpU pexuma paboThl (BHYTPUMO-
NIOCHBIN, B 3aLUMTHOI NONOCE U BHEMONOCHDIIT) ANst TeCTUPOBaHUS 6a30-
BbIX CTaHLMIA B COOTBETCTBUM CO cneuudukaumeit 3GPP. OHa nossonser
nony4YnTb PE3yNbTaThl MOAYAALUMM CUTHANA, & TAKXE BbIMONHUTb BHEMONOC-
Hble cnekTpanbHble namepenns (ACLR n SEM). B onumto Takxe BKtoye-
HO N3MEepPEHNE BPEMEHHON CUHXPOHN3ALIAN, Y4TOObI IMETb BO3MOXHOCTb
NPOCTOr0 M3MEPEHNS CUHXPOHU3ALMN MEXTY NepefaTinkaMn B pEXUMe
MIMO.

YT00bI YIPOCTUTL aHANN3 CUTHANOB, aBTOMATUYECKN PETUCTPUPYIOTCS
HECKOJIbKO MapameTpoB, TakuX Kak UAEHTUOUKATOP A4erku u GopmarThl
MOZYNALMY.

becnpoBopgHas cBa3b: WLAN IEEE 802.11ac/ax

Mocnearue cTaHmapTbl 6ECNPOBOAHBIX OKaNbHbIX CETElA, Takne kak WLAN
IEEE 802.11ac, HanpaBneHbl Ha 3HAYUTENBHOE YBENNYEHUE CKOPOCTH
nepeaayn gaHHbIx. [ing 10CTUXeHUs Gonee BICOKOI NPOMYCKHON Cno-
cobHocv B cTanaapTe IEEE802.11ac npeayCMOTPEHO HECKOBbKO HOBbIX

N3meputensHoe npunoxenne R&S®FSW-K106 ang curianos NB-I0T

MultiView =2 Spectrum ¥# X NB-IoT

Ref Level 2.75
Att 1
1 Capture Buffer

unn
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2 Result Summary

SF All, Selection Ant1
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IMO

o1 Clrw 3 Power vs Symbol X Car

40.1 ms

Capture Time 40.1 ms
Frame Count 1 of1 (1)

L
0Symb 10 Symb/139 Symb | -3.8325 MHz
4 Constellation Diagram

Limit

GyHKUMIA, BKNKOYAs NOA0CY NponyckaHns kanana go 160 Mru. Cranpapt
IEEE 802.11ax sBnsieTcs paciumpernem ctaHpapta IEEE 802.11ac. Ero
Lelb — YAYYLWMTb NPOMYCKHYI0 CNOCOBHOCTb CMCTEMBI, 0COOEHHO B CLE-
Hapusx, KOTOPbIE OrpaHNyeHbl NOMEXaMu U3-3a BbICOKOI MAOTHOCTY
WLAN-ycTpoitcTs. OTnnyHble paboumne xapakTeprucTuki aHanmaatopa
cnekTpa 1 curdanos R&S®FSW no3BonsitoT NpoBoaUTL BbICOKOTOHbII
aHanu3 CUrHanoB, HeoBXoAUMbINA NPy CHATUM xapakTepucTuk NY, ¢ nomo-
wbto onumit R&S®FSW-K91ac n R&S®FSW-K91ax. Mpu nonoce 160 MIy,
1 moaynsumm 256QAM octatouHoe 3HadeHne EVM cocTasnset —47 ab.

WiGig IEEE 802.11ad/ay — o4eHb BbICOKME CKOPOCTM
nepepaym Ha yactote 60 Iy

Cranpapt IEEE802.11ad 0becneunBaeT ckopoCTb Nepeaayyn AaHHbIX A0

7 T'out/c ¢ nonocoii yactot 2,16 ITu B ISM-ananasore 60 Mu. CtaHaapt
IEEE 802.11ay cBs3biBaeT BMECTe [10 YeThipex Takux kaHanos ans obecne-
YeHus cKopoCTeit nepeaayu aaHelx ot 20 Iout/c ao 40 Mout/c.

Anannaatopsbl cnekTpa u curdanos R&S®FSW67 n R&S®FSW85, ocHa-
weHHble onupen R&S®FSW-B2001 1 cneumanbHo n3MepuTenbHOi on-
et R&S®FSW-K95 ans noaaepxkn ctaHpapta |[EEE802.11ad, sensiorcs
eMHCTBEHHBIMW YHUBEPCANbHBIMI PELLEHNAMM HA PbIHKE, KOTOPbIE OXBa-
ThiBalOT Npunoxerns IEEE802.11ad.

Kpome Toro, aHannsarop R&S®FSW85 ¢ onuueit paclumperis nonocs
yacTot 10 4 M, 6,4 Mu nm 8,3 M, (R&S®FSW-B4001/-B6001/-B8001)
11 CIeuManu3npoBaHHbIM M3MEPUTENbHBIM npunoxenvem IEEE802.11ay
(R&S®FSW-K97) obecneumsaeT npocToi aHanua curHanos |EEEB02.11ay.
Mpwn ncnonb3oBaHUn Nonockl aHanuaa 8,3 My 0HMM HaxaTeM KHOMKM
MOXHO OLEHWTb Cpasy 0 YETbIPeX CBA3aHHbIX KaHaN0B.

Subframe All

6 EVM vs Symbol

i S —
3.8475 MHz

Min

Sync Found

0.27
0.86
0.27
89.83
-35.14
-16.82
-77.36
-13.81
-19.25

v Measuring...
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PACLLUWPEHHbBIE OYHKLUUA AHAJTU3A

CUTHAJOB PJIC

PaciumperHble GyHKUMKM aHanuaa 1 ObICTpast MAeHTUUKALMS NAPA3UTHbIX U3NTy4EHUIA IBNSIOTCS HEOOXOAMMbIM
YCIOBMEM MPU NPOBEAEHNN UCTbITAHUIA COBPEMEHHBIX PAAMONOKALMOHHBIX CUCTEM C UX LLIMPOKOMNOAOCHBIMY
curHanamu, MeToaamm BHYTPUUMNYALCHOM MOZYASLAN U CKauyKOOOPa3HOW NEPECTPOIKOI YaCTOThl.

BbicTpbIii U BCECTOPOHHMIT aHanu3 curHanos PJIC
MpunoxeHue A MMAyAbCHbIX 3meperuii R&S®FSW-K6 nossonset u3-
MEpSTb BCE OCHOBHbIE NapaMeTPbl UMMYNLCOB, Tak1e Kak JAUTEAbHOCTb,
nepuof, Bpems HapacTaHus 1 cnaja, NnageH1e MOLHOCTI MO UMMYNLCY

11 BHYTPUUMYNBCHYIO Ha30BYI0 MOLYASALMIO OGHAM HAXATUEM KNABMLLUN.
MpunoxeHue Takxe BbIMONHAET aHAU3 TPEHAA MO MHOXECTBY UMMY/bCOB.
Monb3oBaTenb BbIGUPAET Pe3yNbTaTbl A4S OAHOBPEMEHHOMO OTOOPaxe-
HWS Ha akpaHe. AHanuaatop R&S®FSW faeT nonHyto kapTuHy CUCTEMbI B
TeYEHIe HeCKoMbKIX cekyHa. DyHkuus cermeHTpoBaHHoro |/Q-3axeara
rapaHTupyer, 41o |/Q-naHHble MapkmpyloTci METkamu BPEMEHM 1 COXpa-
HSIOTCA B NaMsITV TONbKO NPy 06GHapyXeHun uMnynbea. [aHHas GyHKLms
3HAYMTENBHO YBEMYMBAET NEPUOL, aHanuaa. Hanpumep, BOCTYMHO yBENM-
yeHne ahdekTnBHOro obbema namstn noytv 8 1000 pas ans MMnynbCcoB
LWMPUHOIA A0 1 MKC W yacToTol noBTopeHns 1 ki, 06naaas BHyTpeHHel
nonocoi aHanu3a ao 8,3 IMu, aHanuaatop R&S®FSW moxeT ncnonb3o-
BaThCs Npu pa3paboTke cBepxLMpokononocHbix PJIC.

®  Pulse

MultiView 52 Spectrum

% Transient Analysis

Multiview = Spectrum
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JetanbHble namepenus PJIC co cxatnem umnynbcoB
(u3mepeHus B cuctemax ¢ KOMNpeccuen)

Onuws namepennst 60koBbIx nenectko R&S®FSW-K6S nosonset name-
PSATb NapaMeTPbl CXaTVs UMMYAbCOB 1 NOMOraeT OLEHVBATL YXyALIEHNe
xapaktepuctuk PJ1C, cBi3aHHOe, Hanpumep, ¢ MoaynaTopamu 1 Bo30y-
autensmu. brarofaps BO3MOXHOCTA UIMNOPTMPOBATH M0G0 3TaNOHHbIN
I/Q-curnan B dopmate daina |/Q-gaHHbIX, MOXHO paboTaTh ¢ KOHQUAEH-
LUnanbHbIMK, cneumanmaupoBaHHbiMi curHanamu. Onums R&S®FSW-K6S
TaKxe NOAAEPKNBAET ITANOHHbIE CUrHANbI, 3aXBAYEHHbIE aHANM3ATOPOM
R&S®FSW u coxpaHeHHble B popmate daiina |/Q-aaHHbIx, a Take BCTPO-
€HHble CUTHaNbl, Takue Kak kof bapkepa 1 nonuHommuansHas M.

Ananuaatop R&S®FSW, ocHalLeHHbIi onumeit uMnynbcHblx uamepeHnii R&S®FSW-K6,

Nno3BONIAET NoNydaTb NapameTpbl UMNyabca OAHUM HaXaTuem KHOMKN

MapameTpbl Cxatns UMNyNbCa 1 CBA3aHHas ¢ HUMu amnautyaa JIYM-umnynsca
oToBpaxatoTes ¢ noMoLlbio onuyn R&S®FSW-K6S



OnpepeneHne xapakTepucTuK nepexogHbix NpoLeccoB
JIYM curHanoB n curHanoB co CKauykooOpa3HoV
nepecTpoiikoin yactotbl (MMPY)

Onuws aHanu3a Nepexo/iHbIx NPOLECCOB/uamepeHns JIYM-curHanos
R&S®FSW-K60/-K60C no3sonseT onpeaensitb xapakrepucTuku CUrHanoB
HENPEPbLIBHOTO M3ny4eHns ¢ yactoTHon moaynaumeirt (FMCW), ncnonb3aye-
MbIX B @BTOMOOWIIbHBIX PAAMONOKALMOHHbIX faT4lKaX.

Ananuaatop R&S®FSW aBTomaTuyecku Bbiuucnset ckopocTs JIYM u oT-
knoHeHue ot npeansHoro FMCW-curana, obecneyunBas sGOeKTUBHYIO
ONTUMU3ALMIO PAKOIOKALMOHHOO JaTynka.

YcTaHoBKa ANS MBMEPEHNS CXaTNS IMNYNbCOB C M3MEDPUTENbHOI OnLMei
R&S®FSW-K6/-K6S
R&S®FSW

Radar under test

¥ Transient Analysis

Madal £

2 Region FM Tine Domain

¢ Spurlous

MultiView & Spectrum

Onups R&S®FSW-K60 ¢ onuyeit namepermus ckadkoobpasHblx NepexoioB
R&S®FSW-K60H aBnsaeTcs yaoOHbIM UHCTPYMEHTOM aHanu3a CUrHanos ¢
ObICTPbIM NEPEKTOYEHNEM KAHANOB, BCTPEYAIOLLMXCS, HANPUMED, B pafn-
0CMCTEMAX CO CKa4kooObPa3HON NePEeCTPOIiKON YaCTOTbl.

K nonyyeHHbIM pedynbTatam OTHOCSTCS BPems NpeBblBaHs/NepecTpoiiki,
BpEMS NepekIiodeHns, 4acToTa, EBNaLmns 1 MHOroe apyroe.

AHanusatop nokasblBaeT TPEHAb! W BbINOMHSET CTAaTUCTUYECKIIA aHaNN3 NO
BCEM NnapameTpam UMnynbcoB, curHanos JIYM u curHanos ¢ nepectpon-
KOW YacToThl. AHann3 TpeHaa No3BonseT ObICTPO ONPEAENsTh BAUSHNE
HanPSXeHNs MUTaHUs (Mam ux YacToTsl, Hanpumep, 50 My uan 400 Tu) v
ObICTPO NPOBEPUTL CXEMbI CKAYKO0OPA3HOI NEPECTPOIiKN YaCTOThl 1 13-
MEHEHNS 3a Nepnos, NOBTOPEHNS MMYNbCOB.

BbicTpOe 1 HapeXHoe 00Hapy)XeHne napa3uTHbIX
n3ny4yeHuni

Y706bI N3MEPUTL HU3KOYPOBHEBBIE NAPA3UTHBIE U3MY4EHMS, YaCTO HEOO-
XO[MMO YMEHbLUMTb LWMPWHY NOAOCHI PA3PELLEHNS, YTO YBENNYMBAET BPE-
M$ u3mepeHus. Onuyst uamepeHnst napautHbix nanysermnii R&S®FSW-K50
aBTOMATM3MPYET NOMCK NapasnUTHbIX U3NYYEHWiA, KOTOPBIN BbIMOMHAETCS
ObiCTpee, YeM JOCTYNHbIE B aHaNM3aTopax CnekTpa CTaHaapTHble (yHK-
LMK N3MEPEHUS NAaPa3UTHBIX U3NYYEHNIA. HyXHO MnLLb BBECTW YACTOTHBIN
[1anasoH N HeoBXoauMbIA YPOBEHb 0OHAPYXEHUS CypoB. MpunoxeHne
BbIYWCIUT ONTUMANIBHYIO NoNnocy paspelerus (RBW) ans namepenus Ha
kaxpoit yactote. Onuus noucka napasuTHbix uanyyernini R&S®FSW-K50
3HaYMTENBHO ObICTPEE, YEM 00bIYHbIE METO/IbI MOMCKA Napa3UTHbIX 13fy-
YEHWIA NPU U3MEPEHNN Ha ypoBHsX —120 LBMBT unn Huxe.

Ananua FMCW-curtana ¢ nomotsto onumn R&S®FSW-K60C 1 nonockl aHanusa 8,3 T,

Pe3aynbTar n3amepenns napasnuTHbIX M3Ny4eHni

Rohde & Schwarz Aranusatop cnektpa u curianos R&S®FSW 13



WIEANIbHbIN BbIBOP 419 TECTUPOBAHUS
CMYTHUKOBbIX CUCTEM CBA3U

CnyTHIKOBAs CBSA3b 0MXHA 0TBEYATb MHOXECTBY Pa3nunyHbix TDEOOBAHNN, NMPEAbABASEMbIX K BELLAHWIO,
0ecnpOBOAHOI CBA3M W ANCTAHLMOHHOMY 30HAMPOBAHMIO, KaK ANs KOMMEPYECKIX, Tak 1 NS rOCYAAPCTBEHHbIX
cuctem. Rohde & Schwarz npepnaraet ObICTpbIE U HAEXHbIE BbICOKOTEXHONOMYHBIE N3MEPUTENbHBIE PELLEHMS
ANS NPOEKTUPOBAHMS, pa3paboTki 1 TECTUPOBAHUS MONE3HO HArPY3KW CYTHUKOB, €€ NOACUCTEM 1 KOMMOHEHTOB.

MHoroyacTtoTHoe nsmepenune B3

Ananusatop cnektpa R&S®FSW v reHepatop curanos R&S®SMW200A
MOTYT NCMONb30BATLCS 1St U3MEPEHUs aBCOMOTHOTO N OTHOCUTESBHOTO
rpynnoBOro BpemeHn 3anepxku (MB3) cnyTHUKOBLIX TPAHCMOHAE-

OB, 4aCTOTHbIX NPeobpasoBatenei 1 ApYrnx KOMNOHEHTOB. Onuus
R&S®FSW-K17 obecneunBaeT TO4HOCTb 1 HC 11 OTHOCUTENbHbIX 13-
mepeHuii B3 B npeobpasosartensx yactoThl 1 300 Nc npu U3mMepeHusIx

¥ MC Group Delay

N3mepeHnune koadduumerta yeunerus (AM/AM) yeunutens. [Ing nokasaHHo Bbllwe

KPMBOIl B Ka4€CTBE 3aJAI0LLErO UCMOb30BaNCH HEMOAYNMPOBAHHBIN CUTHAN C
JIMHEHBIM HapacTaHnem MoLHocT. Kak n oxuganocs, kpusas AM/AM aensetca
NMHeliHoi. Kpneas cnpasa Obina 13MepeHa ¢ NoMoLLbio LiMdPOBOro MOAYINPOBAHHOTO
curHana, chopmnposanHoro rereparopom R&S®SMW200A. OHa npescTasnseT coboit

o6nayHyio kpusylo AM/AM; ToNLLIMHA IMHUK CBSI3aHa C addeKTamin namaTin yeunnuTens.

14

6e3 npeobpasoBaHs 4acToTbl. OHa NpefHa3HayeHa ansg paboThl C UC-
KaXeHUsIM CUrHaNOB, BO3HMKAIOLMMM BO BPEMS UCTIbITaHWA Ha opbuTe,
11 0BecneynBaeT CBEPXHU3KMIA NOPOrOBbIN YPOBEHD LLyMa, BbI3BAHHOMO
OMOPHBIMI MHOTOYaCTOTHBIMI CUrHanamu. [ns nameperuii ¢ npeobpa-
30BaHMEM YaCTOTbl 3TANIOHHbI CMECUTENb WAN ATANIOHHOE YCTPONCTBO He
notpedyertcs.

3meperune otHocuTenbHoro MB3 nonocoBoro dpunbtpa

Multiview =8 Spectrum ®  Amplifier

'

TonuwHa MMHNK:
3ahdekT namatu



U3mepeHune nuHenHOCTU 1 KO3 GULUMEHTA YyCUNeHus
BexTopHbiit reHepatop curdanos R&S®SMW200A B coueTaHnm ¢ aHa-
N13aTOPOM cnekTpa u curdanos R&S®FSW, ocHalLEHHbIM onuueit
R&S®FSW-K18, MOXET 1Cnonb3oBaTbCs 151 CHATUS XapakTepnCTMK
JIBYXNOPTOBbIX YCTPOWCTB, Takux Kak CrYTHUKOBbIE TPAHCMOHAEPbI, YCUAK-
Tenu MoWHOCTH 1 npeobpasosatenit. Onums R&S®FSW-K18 moxert nc-
noNb30BaTh IGO0 Pa3BEPTKY MO MOLYHOCTM HEMOLYAMPOBAHHOTO CUrHana,
Mbo 3aaloWwunin curHan ¢ LndpoBoii MoaynsLMelt, YToBbl onpeaennTb
xapaktepuctuku MY npu TeCTMpOBaHUN B PeaIbHbIX YCIOBMSX C MOMOLLbIO
CUrHana c TeMu Xe MOZyNSLMEN, NONOCON YacToT U KO3ADOULIMEHTOM am-
NANTYABI, Y4TO 1 B MPEANonaraeMoM BapuaHTe NPUMEHEHNS. B TuNnyHbIe
N3MEPEHUs BXOAAT CXaTne AMHAMMYECKOro auanasoHa yeunenus, AM/
AM, AM/OM, nckaxerus u koadpduumert ACLR. Onunsa R&S®FSW-K18D
OCYLLECTBASET NPAMOe LMBPOBOE NPEAbICKAKEHINE, KOTOPOE IMHEeapUayeT
NCMbITYyEMOE YCTPONCTBO Ha OCHOBE UTEPATMBHOTO NOAX0Aa. OHO MUHK-
Mu3upyeT moaynb EVM 1 koadduument ACLR 6e3 orpaHuyeHns onpene-
NeHHbIM anroputmMom DPD. Takum 06pa3om, 310 MaeanbHbIA MHCTRYMEHT
JJ1S1 CDABHEHNS YCUNUTENE MOLLHOCTM B YCNIOBUSIX IMHEAPU3ALMY.
Onums R&S®FSW-K18F n3mepseT 4acToTHyIO XapakTepucTuky UCnbiTye-
MOr0 YCTPOMCTBA M 0TOBpaxaeT amMnauTyay, Gbasy 1 rpynnoByto 3afepxKy
B 3aBMCUMOCT OT 4acTOTbl.

1

1001 prs.

Dersity
-151.00 dBm/Hz

Muasuring....

Current
EvM

MER.
Phase Eror

Magnitude Error

Koadpuument mownoctn wyma (NPR)

Ananunzatop R&S®FSW, ocHallgHHbIi onumeit R&S®FSW-K19, obecneun-
BaET NPOCTON 11 yA0OHbIA cnocob namepeHns koadduumerta NPR makcu-
MyM 10 25 Bbipe3am.

Ananus moaynsuun DVB-S2X

MpunoxeHue A aHann3a MHOrO4acToTHOM Moaynaumun R&S®FSW-K70M
(Tpebyetcs onums R&S®FSW-K70) no3BonsieT aHanmampoBaTh CUrHabl
DVB-S2X. Mpunoxexne R&S®FSW-K70M o6HapyxumBaeT Hayano kaapa,
LEMOJYNMPYET 1 3arofioBOK, U NONE3HYI0 HArpy3ky CUrHana, a Takke OTo-
OpaxaeT uarpaMmmy CUrHanbHOrO CO3BE3AMS C COOTBETCTBYIOLMMY Napa-
METpami aHanm3a Moay LN,

N3mepenmne koappuumeHTa 6utoBbix ownbok (BER)
Mpunoxexne R&S®FSW-K70P saBnsieTcs paciumpeHiem onuyin BEKTOpHO-
ro aHanu3a curHanos R&S®FSW-K70, no3BonsioLmmM U3mMepstb UCXOOHbINA
koadduumeHT 6utosbix owmbok (BER) no ncenocay4ainHoil ABONYHON
nocnenosatensHoctn (PRBS) Bnnots no PRBS23. Kpome Toro, onums
R&S®FSW-K70 obecneunBaeT BO3MOXHOCTb M3MEPEHUS KO3DdULMEHTa
BER Ha 6a3e nonb3oBarensCckux NocnenoBaTebHOCTel GUToB.

1

N3mepeHne koadduumeHTa MOLHOCTY LyMa C NOMOLLBIO OnLuiN
R&S®FSW-K19

Curnanbl DVB-S2X ncnonb3aytoT pasHble CXeMbl MOAYNSLUMA ANt CEKLNIA
MONe3HOI Harpy3ku 1 3aronoBka kagpa. PasnnyHble TMbl MOZyAsLK
MOryYT ObiTb NPOaHaNN3NPOBaHbl ¢ NOMOLLbI onumit R&S®FSW-K70M un
R&S®FSW-K70. Ha npuBeieHHOM BblLLIE CHUMKE 3KpaHa NokasaH curHan
DVB-S2X ¢ moaynsuueit 64APSK ans noneaHoit Harpyaku 1 QPSK ans

KaHanoB NunoT-CUrHanos.

Rohde & Schwarz Aranusatop cnektpa u curianos R&S®FSW 15



onung AHAJIN3A CIMEKTPA B PEAJIbHOM
MACLUTABE BPEMEHW NO3BOJINT YBUOETb OAXE
CAMbIE KPATKOBPEMEHHBIE COBbITUA

Ananuszatop R&S®FSW, ocHaLLEeHHbIN BbICOKonpouaBoauTenbHbiMi onupsamn R&S®FSW-K161R,
R&S®FSW-B512R 1 R&S®FSW-BB00OR, cnocobeH HenpepbiBHO 0T0Opaxatb BY-cnektp B peanbHOM maciutade
BpeMeHu. Perynupyemoe no ypoBHio 0OHapyxeHne curdanos 3aHumaeT MeHee 0,5 mkc (R&S®FSW-BSOOR).

MonHodyHKLMOHANbHbIV aHANM3aToOp CNEKTpa U CUrHAN0B
peanbHOro BpemMeHun

Onuwmn R&S®FSW-K161R, R&S®FSW-B512R 1 R&S®FSW-BB0OR aenatot
R&S®FSW nonHodyHKLMOHANbHBIM aHAN3ATOPOM CMeKTPa W CUrHanoB co
BCTPOEHHON GyHKUMEN aHann3a B peanbHoM Maclutabe Bpemeru. Ecim
Peryanpyemoro no YpoBHK 0OHAPYXEHWUS CUTHAN0B AIMTENBHOCTbIO 60-
nee 15 MKC J0CTaToOuHO, C MOMOLLBIO MPOrPAMMHOIO KOfIa MOXHO aKTVBU-
poBartb onuum BcTpoeHHoro MO R&S®FSW-K512RE 1 R&S®FSW-K800RE
(npw ycnoBum yCTaHOBKM HEOBXOAMMON NN NONOCHI NPOMYCKAHMS).

CnekTp B peanbHoM Maclutabe Bpemeru B ISM-auanasoHe Ha yactote 2,4 Ty,

SRl

X 10 Anakyzer

sl ti¥ieve

Ref Level 3
Att 0 = SW .01 ms Dwell Time

1 Persistence Spectrum e 1Pk Clrw

CF 2.45 GHz
2 Spectrogram e 1Pk Clrw
’

10.0 MHz/

CF 2.45 GHz Span 100.0 MHz
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Onw no3sonsitoT aHanuaaropy R&S®FSW BbINOAHATL U3MepUTENbHbIE 3a-
Ja4y 4N WMPOKOro CnekTpa NpUMEHeRuii. Hanpumep, MHXeHepbl aspo-
KOCMI4ECKON 11 0BOPOHHON NPOMBILLNEHHOCTY B NEPBYIO 04epeab OyayT
COCPEOTOYEHDI HA HEMPEPLIBHOM aHanu3e PaanonoKaLUmoHHbIX CUrHa-
NIOB C ObICTPOI NEPECTPONKON YaCTOThl U OBHAPYXEHUN HEXENATENbHbIX
napasuTHbIX M3NY4EHNIA NPU NPOBEPKE TAaKTUYECKNX CUCTEM CBSI3M C Obl-
CTPOI NEPECTPOIAKON YACTOTHI.

PerynupyioLmm opraHam Takxe TpebyeTcs HenpepbiBHO KOHTPOMPOBATL
YaCTOTHbIE A1ana3oHbl M HALeXHO 0BHAPYXMBATb HEXenaTeNnbHble uan
HENNLIEH3NPOBAHHbIE CUTHANMbI.

x
Bandwidth

X Real-Time Spectram 2 Res BW

Manual

Sweep Time
Auto

Sweep Time
Manual
Span 100.0 MHz

-

Dwell Time
Manual

Bandwidth
Config

|Gl B
.f"

Overview

> Aborted



OO6HapyxeHne CBEPXKOPOTKUX CUrHANOB UK CUTHAIOB C
ObICTPOI NepecTpPOIiKoi YacTOoTbl

Onumu peanbHoro BpemeHu aHanuaaropa R&S®FSW no3BonsioT HafiexHo
0BOHapyx1BaTb CBEPXKOPOTKIE CNOPaANYECcKNe NOMEXU B HAHOCEKYHAHOM
JManasoHe 1axe B HEeMOCPEACTBEHHON BAM30CTI OT MOLLHbIX HECYLLMX —
B nonoce yactor o 800 MIw.

B03MOXHOCTI 0BHAPYXEHWs PeanuayioTcst C NOMOLLbIO MTHOBEHHOTO
CnekTpa, CNeKTporpamMmMbl PEIbHOr0 BPEMEHH, a TAaKXE (B PexX1Me no-
CNEeCBEYEHMS) CMEeKTPa B peabHOM MacliTabe BpEMEHN C aMnanTyfamu
CUrHaN0B, NOKA3aHHbIX PA3HbIMMW LIBETAMU B 3aBUCUMOCTI OT UX 4aCTOTHI
NOSIBNEHMS (CNEKTP NOCNECBEYEHMS).

HenpepbiBHoe 0ToGpaxeHue cnektpa TpebyeTcs, Hanpumep, Ais aHanuaa
CYLLECTBYIOLLNX aNrOPUTMOB CKa4KOOBPA3HOI NEPECTPONKM YACTOTbI MK
C030aHMS X aNbTEPHATUBHbBIX BAPUAHTOB C LIENb0 M30EraHns Koanmauii
(B3aNMOBAMSIHNS) MEXMY CUrHANAMN Pa3HbIX CTaHAAPTOB, PAbOTAOLLNX B
O[IHOM 1 TOM Xe 4acToTHOM Anana3oHe (Hanp. WLAN u Bluetooth®).

CoxpaHeHme CNeKTpoB Ang nocneayiouiero getajibHoro
aHain3a

C nomoLLbk 4aCTOTHO-3aBUCUMbIX Macok aHann3atop R&S®FSW moxeT
3anyckarbCs Mo CBEPXKOPOTKAM NEPEXOAHBIM MPOLIECCAM, KOTOPbIE HE
MOryT 06HaPYXMBaTLCS 0ObIYHBIMM aHann3atTopamu cnektpa. CnekTp uau
|/Q-naHHble BO BPEMEHHOI 061aCTU MOXHO COXPaHUTb s NOCAeAyHoLLE-
ro 60nee AeTanbHOMo aHanmaa.

Monb3oBaTeny CMOryT, HanpUMep, OnNpeaenuTb NPUYKMHY NOMEX WA Bbl-
SICHUTb MPUYKHY OrPaHNYEHIUS NPONYCKHOM cNOCOBHOCTY 6a30BOIA CTaH-
uyn. C NoMOLLbIO IaHHOTO MeTO/1a Takxe Nerko 0BHapyXuBatoTcs nome-
X1, BO3HWKAIOLLME OT UMOPOBbIX LENE UK Npu nepexkntoyeHinin 4acToThbl
CHHTe3aTopa.

[Ins NpaBMABLHOTO N3MEPEHNS YPOBHS M YMEHbBLUEHNS NOTEPb CUTHANA Ha
kpasix BI®-okHa nn s [OCTUXeHns 6osee BLICOKOTO PaspeLLlerms no
BpemeHn aHanuaatop R&AS®FSW BbINONHSET MBMEPEHNS C NEPEKPLITUEM
10 67 % Bo BpemeHHoit obnactn (R&S®FSW-K161R) npu nonoce aHanm-
3a 160 MI'u. MakcumansHasi ckopocTb BbluncneHus b®, coctasnsiowas
nouTn 2,4 MNH cnekTpoB/c obecneynsaet nepekpeitie 16 % npu nonoce
aHanmsa 800 MIy.

KnioueBble napaMeTpbl Npy aHanu3e B peanbHOM MacluTabe BpeMeHu

R&S®FSW-K161R"

[nuna BNd ot 1024 no 16k ot 1024 po 32k
Makc. nonoca B peanbHom Macwra- 160 My 512 Mry

6e BpemeHn

Make. nonoca B notokoBoM pexume 160 MIy 512 My,
Monoca aemoaynsaumun 320 MIy, 512 Mry

Makc. ckopocTs BM® (Brd/c) 585938 1171875

Touka POI 1,87 Mkc 0,91 mkc
Kondurypupyemas nonb3osarenem ot 6,35 go 3200 ot 6,25 fo 6400

nonoca paspetenns (RBW) B Buae
OTHOLLEHS nonockl 0630pa 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 po 32k ot 512 po 32k o1 512 no 32k
512 MI'y, 800 MI'y, 800 Mry,

512 MI'y, 512 MI'y, 512 MI'y,

512 MI'y 21Ty 21Ty

71022 2343750 71022

> 15 mke 0,46 mxc > 15 mMkC

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

Rohde & Schwarz Aranusatop cnektpa u curianos R&S®FSW 17



BbICOKO3®ODEKTUBHOE NMPUNOXEHUE ANg

AHAJIN3A CUTHANOB C BE

Onuus BekTopHOro aHanu3a curHanos R&S®FSW-K70 06

KTOPHOW MOAYNALMUEN

ecneynBaeT rmbkuin aHanma OANHOYHBIX HECYLLKX C

UMdPOBOI MOAYNALMEN BNIOTb A0 OUTOBOIO YPOBHS. YETKO CTPYKTYpMUpOBaHHas KOHUENLMS paboThl yNpoLLaeT

NPOoBeLEeHNE U3MEPEHUI, HECMOTPS Ha LUMPOKUI CMNEKTP

Mmokuin ananus moaynsauum ot MSK no 4096QAM
» Dopmartbl MoayNSLMK:
— 2FSK, ot 4FSK no 64FSK
— MSK, GMSK, DMSK
— BPSK, n/2-BPSK, 1m/2-DBPSK, QPSK, QPSK co casurom, DQPSK,
n/4-DQPSK, 3n/4-QPSK, 8PSK, D8PSK, 3m/8-8PSK, n/8-D8PSK
— 16QAM, 32QAM, 64QAM, 128QAM, 256QAM, 512QAM,
1024QAM, 2048QAM, 4096QAM
— 16APSK (DVB-S2), 32APSK (DVB-S2), 2ASK, 4ASK
— T/4-16QAM (EDGE), -11/4-32QAM (EDGE), SOQPSK
» [lnuHa aHanu3a go 128 000 cumeonos
» [lonoca aHannsa curdanos 10 Ml (onumoHanbHo
40/80/160/320/512 MI'u, n 1,2/2/4/6,4/8,3 TTu)

OKHO C Y€TKO CTPYKTYPUPOBAHHOI GI0K-CXEMOIA

NHCTPYMEHTOB aHanu3a.

MHorouncneHHble HaCTPOIKM CTAaHAAPTOB MO YMOAYAHUIO
> Onpep,enﬂeMble Nnonb30BaTeNieM CUrHanbHble CO3BE3UA 1
COOTBETCTBUA

GSM, GSM/EDGE

3GPP WCDMA, EUTRA/LTE, CDMA2000®

TETRA, APC025

Bluetooth®, ZigBee

DECT, DVB-S2(X), DOCSIS 3.0

vVvyYyYyvyy

MpocToTa paboThl 3a cyeT rpaduyecKoin NoaAepPXKN
Buayanuaauus atanos AeMOZyNaLMM U CBA3aHHbIX C HEiA HAaCTpOeK Ha-
CTONBKO SICHA, YTO AAXE HOBWYKI 1 HENOCTOSIHHBIE MOMb30BATENN CMO-
IYT HaTW NpaBUNbHbIE HACTPOIKK. CoYETaHMe CEHCOPHOIO akpaHa u
ON0K-CXeMbl U3MEPEHNS YNpoLLAeT paboTy 1 NPeACTaBieHNe pesyabTa-
108B. Onups R&S®FSW-K70 nomoraeT noib30BaTensiMm aBToMaTnyeckm Ha-
XO[WTb NONE3Hble HACTPOIKI HA OCHOBE OMUCAHIS aHANM3UPYEMOTO CUT-
Hana (Hanpumep, Gopmara MoayNsLMM, HENPEPbIBHOTO WAN NaKeTHOro,
CUMBOJIbHOM CKOPOCTI, GUNbTPALMM Nepeaaym).

SvlePrerE Q@E > © %@

Spactum X 10 Anakyzer x oal-Tiea Spactrum K owsa #*

Signal Analysis

Meodulation
Symbol Rate
Tx Filter
Signal Type

A [§ signal Description ———»

Estimation PPS
Equalizer

n Demodulation

Meas Filter

L =
Z=— Meas Filter
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0 sym
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'mbkue WHCTPYMEHTbI AN AeTasibHOro aHaan3a CUrHanos » Cratuctnyecknin aHanns

OenaloT NOMCK HEMCNPaBHOCTEN feCTBUTENLHO NIErKUM — TwucTorpamma
» Bbibop cnocoba 0ToOpaxeHnss aMnanTyabl, 4acToTbl U (Gasbl — CKO 1 95-/ npoueHTb B CBOAKE PE3yNbTaTOB
— 1/Q, rnaskoBas anarpamma; olwmbku No amnautyae, Gpase uau » AHann3 cnekTpa N3MEPEHHOr0 CUrHana u curHana owmnoKn nomoraeT
yactoTe NoNb30BATENSIM HAXOAMTb OLIMOKM B CUrHaNE, Takne kak HenpaBubHas
— CwurHanbHoe co3Be3ave UK BEKTOpHas anarpaMma bunbTpauus 1 Hannume NoMex
» Ananua BY-curHanos nnv aHanoroBbix 1 LMMPOBLIX MOAYAMPYIOLMX » [1OKNiA NONCK NAKETOB NS aHaNN3a CNOXHbIX KOMOWUHALAIA CUTHANOB,
CUrHanoB KOPOTKMX NAKETOB U CMeLLAHHbIX CUrHAN0B — BO3MOXHOCTH,

BbIXOAALLME 33 PAMKM MHOTUX aHAN3aTOPOB CUrHANOB
» OkBanan3ep NOMOraeT B NOMCKE ONTUMANbHON KOHCTPYKUMM GunbTpa

Ananua curnana ¢ mogynsupeir 1024QAM: auarpamma cUrHanbHoOro co3seaays, Tabauua pesynbtaros, Tabauua CUMBONOB U
pacnpenenesne EVM

T L EEEY R B oo cont

MultiView =8 Spectrum X VsA x Signal

+ Description
Ref Level © Mod SR 10.0 MHz SGL
Att z Reslen tRange & 1 Stat Count 10/10

Input/
1 Const I/Q(Mea M Cl 3 Result Summary
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Pattern
config
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requency Error 63. - ;a“l::‘r{'l

Search
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Rho 0.999 599

1/Q Offset -62.91 i bl
o eloo sfariinetd] - Battings
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Window
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LUINPOKUI CMEKTP UBMEPUTEJIbHbIX
NPUTOXEHUW

Vlsmepmenbnble npuioxeHus 00Lero HasHaueHus

U3meputensHoe
npuaoXxeHune
R&S®FSW-K6

MMnynbCHble U3MepeHms

R&S®FSW-K6S
Bokosoit enectok B0
BpeMeHHoit obnactn

R&S®FSW-K7
AHanua Mozynaumn i
OTAE/bHbIX HECYLLWX C
AM/YM/DM

R&S®FSW-K15
VamepeHne curHanos
VOR/ILS

R&S®FSW-K17
MHOro4acToTHoe 13MepeHue
B3

R&S®FSW-K18
N3mepeHne napameTpos
yeunureneii?
R&S®FSW-K18D
MpsiMble n3mepexns DPD 3
R&S®FSW-K18F
Koppekuus 4acToTHoM
R&S®FSW-K19
3mepeHue koapduumeHTa
MOLLHOCTM LuymMa
R&S®FSW-K30
M3mepeHne koadpdnumenTta
LIyMa W YCUAEHNS METOLOM
Y-caktopa

R&S®FSW-K40
3mepeHue $asoBoro wyma

R&S®FSW-K50
/13mepeHmne napasuTHbIx
U3Ny4eHUit

' Tpebyetcs onuns R&S®FSW-K6.

U3mepsembie napameTpbi

MapameTpbl MMMY/bCOB:
» Bpewms: AnTeNbHOCTb, YacToTa NOBTOPEHIAS, NEPUOL NOBTOPEHNS,

k03D OULMEHT 3aN0NHEHNS, BPEMS HAPACTaHNS/CNaaa, BPEMS YCTAHOBNEHNS,
BpEMeHHast MeTka, BPems BbIKOYEHMS

YacroTa: yacToTa HecyLLeil, MeXUMNYNbCHas Pa3HOCTb YaCTOT, CKOPOCTb
3MEHEHIS 4aCTOThI, AEBUALINS YACTOTHI, OLIMOKA MO YacToTe

MOUHOCTb: NMKOBAs MOLLHOCTb, CPEAHSS MOLIHOCTb, OTHOLLEHWE NUKOBOM
MOLLHOCTY K CPE/HEl, MEeXIMNYNbCHas MOLLHOCTb

®a3za: Gasa HecyLeit, MeXUMMYNbCHas pasHoCTb a3, AeBnaums dasbl,
ownbka no Gpase

AmnauTya: cnag, nynbcalnm, AMTENbHOCTb BbIOPOCA, YPOBEHb BEPLUMHBI/
OCHOBaHWSI, YCpeaHeHe N0 MOLHOCTHW, CPELHSS NepeaBaemast MOLWHOCTb,
MUHMMaSIbHAs/MKOBAs MOLHOCTb, OTHOLLEHIE MOLLHOCTEN NKOBas K
CPELHEN/NNKOBAS K MUHUMASBHOM, MEXIMMYAbCHOE OTHOLLEHME MOLLHOCTEN

BoKOBOI1 NEenecTok BO BPEMEHHOI 061acTh: YpOBEHb NUKOBBIN-K-BOKOBOMY,
NHTErpPUPOBaHHbIi YPOBEHb GOKOBOrO, OCHOBHOI NENECTOK N0 YPOBHIO 3
b, 3anepxka 60KOBOro nienectka, koaddUUMEHT cxaTus, MOWHOCTb/dasa/

4actoTa OCHOBHOrO sienecTka, Koppenaunsa nukos

» Koadpduument mopmynsumm (AM)
» [lesnauus yactotbl (HM)

» [lesnauns dasel (PM)

» Yactota mogynsauun

» KHW (THD) n SINAD

» MoLHOCTb Hecyluel

VOR:

» [lenenr (pasa VOR)

» Koadpduument AM 30 I1/9960 Iy

» [lesnaups YM 30 Ty (noaHecyLuas)

» 30 u/9960 'y, AM /30 Iy YM: yacToTa, K2, K3, KHI
I>Lgl);leHTmd)vn«nop: K0aQOULMEHT MOAYAALMK, YACTOTa, KOZ,

» DDM, SDM

» Koadpduument AM 90 /150 T

» 90 /150 Ty AM: vactota, K2, K3, KHW, dasa

» NneHtndukatop: KoaGOUUMEHT MOLYNSLMM, 4ACTOTA, KOA,

» B3 (abCONOTHOE 11 OTHOCUTENbHOE)
» AMnautyna
» dasa

» AM-AM, AM-OM, EVM

» TonuwHa kpubix AM-OM 1 AM-AM

» CUHXpOHHOE n3Mepenne BY-curiana u Hanpsixenus v Toka yeunurens

» KNJ cymmmnpoBanns mowHoctu (PAE) no yeunntensm ¢ 0TCRexXnBaHnem
ornbaroLueit

» Amnautyaa, dasa 1 F'B3 0THOCUTENbHO YacTOThI

»  KoapduumeHT MoLwHOCTH Wwyma

» KoadpduumeHt wyma

» LLlymoBas Temneparypa
» KoadduumeHt yeunenms
» Y-takTop

» OaHONONOCHBIN ha3osblii Wwym (SSB)
» OcratoyHas YM n OM
» [xutrep

» Cnucok peanbHbIX Napa3nTHbLIX MSJ'Iy‘-IeHVIVI, HapywarwLmnx npegyCcTtaHoBieHHOe

Nnoporosoe 3Ha4eHne

» B kayectBe xecTkoro OrpaHn4yeHns MOXeT 6biTb 3373aHO BTOPOE MOporosoe
3Ha4yeHune; napasuTHble 3Ny4eHnd, KOTOPbIe HapPyLWaoT 3TOT NOPOT, yKa3aHb!

KpacHbIM LIBETOM

% TpebyeTcs BEKTOPHbIA reHepaTop curtanos R&AS®SMW200A.
9 Tpebyetcs onuns R&S®FSW-K18.
4 TpebyeTtcs BHELWHNA MCTOYHNK Wyma, Hanpumep, Noisecom NC346.

20

U3meputenbHbie GyHKLMK

» ToyeyHble M3MEpPEHs B MMMyAbCe: YacToTa, amnanTyaa, ¢pasa ot
VIMNYNbCA, TPEHABI W TUCTOrPaMMBbl ANSh BCEX NapaMeTpoB

» Cratuctuka no umnynscam: CKO, cpeaHee, Makcumym, MUHUMYM

» Tabnnupl UMNyNbCOB

» 3aziaBaemble N0Nb30BATENEM NapaMeTpbl U3MEPEHNS

» CermMeHTMpOBaHHbIV 3axBaT AAHHbIX

» AHann3 6OKOBbIX 1ENECTKOB BO BpEMEHHON 06nacTi (Tpebyetcs onuns
R&S®FSW-K6S)

» CnekTp 34

» Cnektp BY

» MHamkaums curHanos 34

» Ounbtpsl 34 (GHY n GBY)

» Bagewwmsarowme Gunbtpsl (CCITT)
» Lllymonopasnenme

» JTanoHHble U3MepeHns Ans kanbpoBKI HABUraLMOHHbBIX MPUEMHIKOB
» KOHTpOnbHbIE N3MepeHns HadeMHbix cTaHui ILS/VOR
» V3mepenne u kanmbpoBka Ha3eMHbIX TECTEPOB

» KanubpoBka (3arpyska 1 coxpaHeHne kanmbpoBOYHBIX AaHHIX) st
13MepeHus NapameTpoB KOMNOHEHTOB M NPeobpasoBaTeneii 4actotsl
» HacTpanBaemble MHOTO4aCcTOTHbIE CLEHApUN

» 06Lye 1n3mepenus yeunutenei

» Lindposoe npeppickaxeHue Ha 0CHoBe nonmHomoB (R&S®FSW-K18)

» lpamoe uudposoe npeapickaxerue (R&S®FSW-K18D)

» YnpasneHue 1 CUHXPOHN3ALMA BEKTOPHOTO reHepaTopa CUrHanos
R&S®SMW200A

» Onpepenexve AMHaMIYECKOro Mana3oHa BYXMOPTOBbIX YCTPOINCTB

» Koa®OUUMEHT MOLHOCTY Wyma NO3BONSET U3MEPSITh UHTEPMOAYNSLMIO
11 YpOBEHb COBCTBEHHOIO Liyma B BY npnemonepeaarynkax
KOMMOHEHTAX CMYTHUKOBbIX CUCTEM

» Koppekups Wwyma aHanuaatopa (koppekuus 2-ro kackaga)

» 3mepetne NY ¢ npeobpa3oBaH1eM YacTOTbI

» YnpaBneHne reHepatopoM B KA4eCTBE reTepoavHa Npu U3MepeHusx ¢
npeo6pa3oBaHNemM 4acToTbl

» SSB 1 DSB

» [lnana3oH otctpoek ot 1 My go 10 My,

» Bbi6op n0a0Ch! paspeLlerns 1 KOMYECTBa YCPEAHEHNA ANS KaXaoro
[ManasoHa OTCTPOMKN

» 3aziaBaemble vanasoHbl aHannsa ans octatoyHoin YM/eM

» OTCnexuBaHne CUrHanos

» OnumoHanbHoe NoAABNEHNE NapasnTHbIX U3NyYeHNit

» OBHapyXeHIe NapasuTHbIX U3NY4EHII C ONTUMU3MPOBAHHON NONOCON
paspeLuens B COOTBETCTBIM C NPEAONPEAENeHHbIM OTHOLEHNEM
CUTHaN-LUym

» MuHuMyMm B Tpu pasa BbICTpee, YeM CTaHAAPTHOE M3MEPEHHE 3a CHET
ONTUMAanNbHOI KOHGUIypaLyn TECTOBbIX NapaMeTpoB

» TOueyHbIA NOUCK ANS faNbHEALIENR OMTUMU3ALLIAN OTHOLIEHNS CUTHAN-LLYM

» Llenesoil nouck napasuTHbIX M3Ny4eHnii

» [lofaBneHne BHYTPEHHIX Napa3uTHbIX N3NyYeHni



I/Ismepmenbnble npunoxeHuns 06u1,ero Ha3Ha4YeHus

N3meputenbHoe
npunoxexuue

R&S®FSW-K54
[nartoctnka AMC v npea-
BapUTENbHbIE UCMbITAHNA Ha
COOTBETCTBUE KOMMEPYECKNM
11 BOBHHBIM CTaHapTam

R&S®FSW-K544
Koppekums 4acToTHOM
XapakTepucTUKu

R&SCFSW-K60/
-K60C/-K60H
AHanu3a ne PEXOAHbIX
npoLieccoB

MU3mepsiembie napameTpbl

» HanpsixeHune nomexu
» MowHoCTb nomexi
» 3nyyeHne nomexn

» SnP-daiin B dpopmate Touchstone

» CurHanbl co ckaukoo6pa3Hoii NepecTpoiikoi YacToThl: Bpems NpedbiBaHus,
BPEMS YCTAHOBNEHMS, BPEMS NEPEKIOYEHNS, AEBUALMS YaCTOTbI, MOLLHOCT,
nesuauys Gasbl, NyabcaLmy MOLWHOCTY

» JIYM-curHansl: aesnaums yactotsl, Havano JIYM, aavna JIYM, ckopocTb
V3MEHEHIs 4acToThl, AeBuaLmsg coctosHus 1M, aesrauns dasbl,
MOLLHOCTb, NMyAbCALN MOWHOCTI

U3meputenbHble GyHKLUN

» [leTeKTopbl 1 MON0CHI Pa3peLLeHms B COOTBETCTBIM CO CTaHAapTamu
CISPR 16-1-1 n MIL-STD/DO160

» [lo 16 He3aBMUCUMbIX M3MEPUTENBHBIX MAPKEPOB; C MPUBA3KON K
pasnuyHbiM fetektopam MM v 3Ha4YeHNsM BPEMEHN M3MEPEHNS

» [IpenenbHble MHUN 1 NONPaBOYHbIE KOIQOULIMEHTI ANS TUMOBLIX
N3MepuUTeNbHbIX 3aay

» Bbi60p MHENHOI N norapudMUYeckoi Wkasbl Mo 0CK 4acToT

» MapkepHas aemogynauns (AM/4M) ons naeHTudukaumn curHanos

» Koppekums 4aCTOTHON XapakTepucTIKn (aMnanTyaHON n GasoBoi)
M3MEPUTENBHOM YCTAHOBKN

» CnektporpamMma u ceyeHne CnekTporpammbl, TabnnyHoe otobpaxeHue,
4acToTa, OLWNbKa Mo YaCToTe, 3aBUCUMOCTb (hasbl U aMMANTYAbI OT
BpemeHn, BId-cnektp

» OyHKUMM NaHOPaMMPOBaHVS 1 MaclUTabupoBaHus Ans Bbibopa 06nactu
aHanu3a ¢ UCMob30BaHNEM CEHCOPHbIX XECTOB, NOAAEPXMBAIOLLIXCS
npu paboTe CO CNEKTPOrPaMMOi, CNEKTPOM 1 KPUBBIMU BO BDEMEHHOI
obnact

» TpeHfbl 1 rMCTOrpamMMmBbl ANt BCEX NapaMeTpoB

» Cratuctuka ckaykos/N14M: CKO, cpenHee, Makcumym, MAHAMYM

» 3ajiaBaeMble N0Nb30BATENEM NapaMETPbl U3MEPEHNS

MU3mepuTenbHble NpUNoXeHns ans cucrem 6ecnpoBOAHON CBS3M

N3meputensHoe
npunoxexue /
TEXHONOrns

R&S®FSW-K10
GSM/EDGE/
EDGE Evolution

R&S®FSW-K72/-K73
3GPP FDD (WCDMA)

R&S®FSW-K76/-K77
TD-SCDMA

R&S®FSW-K82/-K83
CDMA2000®

R&S®FSW-K84/-K85
1xEV-DO

MoiHocTb

> V]SMepeHMe MOLLHOCTU

BO BPEMEHHOI 0bnacTy,
BK/NI0YAsH MOLLHOCTb
HecyLen

MOLLHOCTb B KOJ0BO
obnacti

3aBNUCIMOCTb MOLLHOCTN
B KOZI0BOI1 061acTh OT
BpEMeHN

®ynkuns CCDF

MotHocTb B KOA0BOW
obnactm

3aBNUCUMOCTb MOLLHOCTY
B KO[10BOI1 06nactn o1
BPEMEHN

®yHkuns CCDF

MowWHOCTb HecyLen
MoLWHOCTb B KOAOBOA
obnacti

3aBNCIMOCTb MOLLHOCTH
B KOZI0BOI1 061acTh OT
BpeMeHN

®ynkuns CCDF
MoLwHoCTb HecyLen
MowwHoCTb B KOAOBO
obnactm

3aBNUCHUMOCTb MOLLHOCTY
B KOZI0BOI1 061aCTH OT
BPEMEHN

» OyHkums CCDF

KawyectBo mogynsiuun

» Mopynb BekTopa oWwn6ok
EVM

» Ownbka no pase/yactore

» [10AaBNEHNE UCXOHOMO
CMeLLeHNs

» [lnarpamma curH. co3sesaus

» Moaynb BekTopa owmnbok
EVM

» [nk. owmbka KopoBOi
obnactu

» [lnarpamma CurH. co3sesaus

» Cmewenme 1/Q

» OcT. owwnbka koaoBoN
obnactm

» Jucbanaxc 1/Q

» [lucbanac ycunenus

» [MOrpewHoCTb LEHTP. YaCTOTbI
(norpewHocTb CKOPOCTH
JIYM)

» Mopynb BekTopa oWwn6ok
EVM

» [uk. owwnbka KofoBOiA
obnactm

» [lnarpamma curH. co3sesaus

» Cmelenne 1/Q

» Ocr. owwnbka kofoBOiA
obnacti

» [lncbanac ycunerus

» [10rPELHOCTb LIEHTP. YacTOTbI
(NOrpewwHoCTb CKOPOCTH
JIYM)

» Koadduunent RHO

» Mopynb BekTopa ownbok
EVM

» [lnarpamma curH. co3Besaus

» Cwmeuerne 1/Q

» [lucbananc 1/Q

» [10rPELHOCTb LEHTP. YacTOTbI

» RHO_ . (R&S®FSW-K84)

» RHO, . (R&S®FSW-K84)

» RHO, .. (R&S®FSW-K84)

> RHouﬁuw

» Mopynb BekTopa oWwn6oK
EVM

» [lvarpamMma CurH. co3Beaaust

» Cmeulenue 1/Q

» [lnc6anac I/Q

» [10rPELHOCTb LIEHTP. YacTOTbI

MAC

CnekTpanbHbie
n3MepeHus

» CnekTp MoaynsLmum
» CnekTp nepexona

» CnekTpanbHas macka
» Koapduument ACLR
» /3mepeHne MoWHOCTH

» CnekTpanbHas macka
» Koadpduument ACLR
» V3Meperre MoWwHOCTH

» CnekTpasbHas Macka
» Koadduument ACLR
» V13mMeperme MoLLHOCTH

» CnekTpanbHas Macka
» Koadduument ACLR
» /3mepeHne MoWwHOCTH

Mpouee

» Tabnuua kaHanos
C KaHanamm
623080 CTaHLN

» CwmeleHne
CUHXPOHN3aLMM

» 3aBMUCHUMOCTb
MOLLHOCTY OT
BPEMEHU

» Tabnnua kaHanos
C KaHanamm
6a30B0i CTaHLNM

» CwmeLleHne
CUHXPOHN3aLMN

» 3aBnCHUMOCTb
MOLLHOCTM OT
BPEMEHN

» Tabnuua kaHanos
C KaHanamm
6a30B0it CTaHLNM

» CwmetlleHne
CHHXPOHN3aLMN

» Tabnuua kaHanos
C KaHanamm
6a30B0W CTaHLN

» Cwmelenne
CUHXPOHN3aLMN

CneuyanbHble GYHKLMN

» OfHO- 1 MHOrONaKeTHbIA CUrHaN
» ABTOMaTM4eckoe obHapyxeHne
MOZYASILNM

» AsToMaTnyeckoe obHapyxeHne
aKTUBHbIX KaHA0B W AEKOANPOBaHNE
N0NE3HOI MHGopmaummn

» ABTOMAaTUYECKOE 0BHApyXeHue Koaa
WnhpoBaHns

» AsTOMaTU4ECKOe 06HapyxXeHue
dopmara mogynsuum HSDPA

» [lofnaepxka CurHanos pexmnma
oxatms

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

» ABTOMATUYECKOE 06HApYXEHNE
aKTVBHbIX KaHaNOB W AEKOAMPOBaHNE
NONE3HOI MHPOpMALKM

» ABTOMaTM4YECKOe 0BHAPYXeHNe
bopmata moaynsumum HSDPA

» Mopnepxka HSPA+ (HSDPA+ un
HSUPA+)

» ABTOMaTM4YeCKkoe 0OHapYXeHNe
aKTUBHbIX KaHAN0B W AEKOANPOBaHNE
NoNesHoit MHpopmaLm

» HanexHble anroputmbl AeMOAYNALMN
LNS HaZeXHbIX M3MEPEHHIi CUrHanoB
C HECKONbKUMU HECYLLMMM

» ABTOMaTM4eCcKoe 0bHapyxeHne
aKTUBHbIX KaHAN0B W AEKOANPOBAHNE
N0AE3HOI MHpopmaummn

» HanexHble anroputMbl AEMOAYNALMN
NS HAZIEXHBIX 3MEPEHII CUTHAN0B
C HECKONbKIMU HECYLLMMM
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U3mepuTenbHbie NPUN0XeHUs pis cucteM 6ecnpoBOAHOI CBA3M

N3meputenbHoe

npunoxexue / MouHocTb
TexXHonorunsa

R&S®FSW-K91 » 3aBUCHUMOCTb MOLLHOCTH
WLAN IEEE802.11a/b/g OT BPEMEHM
R&S®FSW-K91P » MOLUHOCTb NaKETHOro
WLAN IEEE802.11p curHana
R&S®FSW-K91N » Koadpuument

WLAN IEEE802.11n amnauTyabl

R&S®FSW-K91AC
WLAN |EEE 802.11ac
R&S®FSW-K91AX
WLAN |EEE 802.11ax

» 3aBMCUMOCTb MOLUHOCTY
OT BPEMEHM

» MouwnocTts PPDU

» KoadduumeHt
amnanTyabl

R&S®FSW-K95
WLAN |EEE 802.11ad

R&S®FSW-K97

WLAN

IEEE802.11ay SC
(BONONHUTENbHBIE PE3yNbTaTbl
1 GyHKUMM K R&S®FSW-K95)

» SNR (curHan-iwym)

R&SCFSW-K100/
-K101/-K104/-K105

» /13MepeHie MoLHOCTI
BO BPEMEHHOIA 1

EUTRA/LTE TDD 4aCTOTHOI 06NACTSX
n FDD » OyHkums CCDF
ULn DL

R&S®FSW-K102
EUTRA/LTE MIMO

R&S®FSW-K103
EUTRA/LTE-Advanced UL

R&S®FSW-K106
M3mepenns NB-loT DL

» [13mepeHne MowHoCTH
BO BPEMEHHOI 1
4acTOTHOI 06nacTSX

R&S®FSW-K201
MpunoxeHne n3amepeHns
obpartHoro kaHana OneWeb

» V3meperme MoLLHoCTH
BO BPEMEHHOW 1
4acTOTHOI 06nacTsX

» OyHkums CCDF

R&S®FSW-K118
Hucxopswin kaHan Verizon
5GTF

» 3aBUCUMOCTb MOLLHOCTH
0T BPEMEHM
» Oyhkuns CCDF
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KayectBo mopynsiuuu

» EVM (nunot, natHble)

» EVM ot Hecyuwen

» EVM o1 cumBona

» [lnarpamMma curH. co3se3ans

» Cwmelerue 1/Q

» [ucbanaxc I/Q

» [lncbanaHc ycuneHus

» [l0orpeLHOCTb LiEHTP. YacToThI

» Ownbka CUHXPOHM3ALMM
CUMBO/IOB

» [pynnoBoe Bpems 3anepxku

» EVM (nunort, paHHble)

» [luarpamMma curH. Co3Besavs

» Cwmeulenme 1/Q

» [lncbanatc 1/Q

» [lucbanac ycunenus

» Ownbka CMHXPOHM3ALIN
CUMBO/IOB

» [TOrpeLIHOCTb LEHTP. YacTOTbl

» BpemeHHoit cagur

» 3asucUmMocTb Gpa3oBoit
ownbku OT cumBoNa

» 3aBICHMOCTb OTCNEXNBAHMSA
$asbl 0T cumBoNa

» EVM o1 cumsona

» Mogynb BekTOpa 0WU60K
EVM

» [luarpamMma curH. Co3Besavs

» Cwmelyenne 1/Q

» [luc6anatc ycunexus

» KsappartypHas owmbka

» [10rpeLHOCTb LEHTP. YacToTbl
(owmbka CUHXp. CUMBONOB)

» Cm: R&S®FSW-K100/-K104
(M3mepeHme kayecTsa
MOLYASILMN) ANS KAXAOr0
OTAenbHoro Tpakta MIMO

» Mogaynb BekTopa owmbok
EVM

» [lnarpamma CurH. co3sesams

» Owwubka no yactore

» Owmbka anckpeTmaaumn

» Mopnynb BekTopa ownbok
EVM

» [lnarpamma CurH. co3Be3aus

» Cwmelehue 1/Q

» [lncbanaHc ycunexus

» KsaapatypHas olwnbka

» [MOrpELHOCTb LIEHTP. YacTOThI
(owwmbKa CUHXpP. CUMBONOB)

» Mopaynb BekTopa oLwmbok
EVM

» EVM xPDSCH

» [luarpamMma CurH. Co3Be3avs

» Cwmeuenue 1/Q

» Juc6anaxc 1/Q

» [Jluc6anatc ycunenus

» [10rpeLHoCTb LEHTP. YacTOTbI

CnekTpanbHble
U3MepeHus

» CnekTpanbHas Macka

» Koadduument ACLR

> I/IamepeHme MOLLHOCTKN

» HepasHOMEPHOCTb
cnekTpa

» CnekTpanbHas Macka

» CrekTp MOLHOCTH

» YactoTHas
XapakTepucTika
kaHana

» CnektpanbHas macka

» Koadpduument ACLR

| 2 I/IsmepeHvle MOLLHOCTKN

» HepaBHOMEPHOCTb
cnektpa

» MtoroyactoTHblit ACLR

nna FDD n TDD
» Macka SEM

N CMEXHbIX

arper1poBaHHbIX

HECYLWX

» HepaBHOMEPHOCTb

cnektpa, ACLR, SEM

> CneKTpaanaq Macka

» Koadpduument ACLR

» VI3Mepenne MOLWHOCTY

» HepaBHOMEpHOCTb
cnekTpa

Mpoyee

» BuToBbIN NOTOK

» [lone curHana

» 3aBUCUMOCTb
CUrHaNbHOIO
€03B€3aus 0T
HecyLLen

» VHdopmaums
3arooBka

» BuToBbIi
noTOK (koanpo-
BaHHbIA 1
JeKoanpo-
BaHHbIN)

» BER no
cnyxe6Hoi
UHGOpMauum

» BER no
nonesHoMy
curHany

» BuToBbIA NOTOK

» Cnmcok UToroBoro
pacnpenenexus

» YcpenHenne
10 MHOXeCTBY
13MEepEeHUiA

» Cnmcok UToroBoro
pacnpesenetus

» Cnmcok UToroBoro
pacnpesenetus

» MHOro4acToTHbIN
bunbtp

CneumanbHbie GyHKUMK

» AsTOMAaTUYECKOE 0BHapyxeHue Tuna
NakeTHOro curHana

» AsTOMATUYECKOE OGHApYXeHUe
nHpekca MCS

» ABTOMATUYECKOE OBHApYXeHue
noaoCkl YacToT

» ABTOMATUYECKOE OBHApyXeHue
3aLUMTHOTO MHTEpBaNa

» OueHKa [IMHBI NONE3HOI HarpyaKku
10 NaKeTHOMY CUrHany

» Oopmarbl IEEE802.11ax
PPDU: HE SU PPDU, HE MU
PPDU, BbICOKOA(HEKTUBHBIN
OCHOBaHHbII Ha 3anycke no
PPDU, BbICOKOIDDEKTUBHBII C
paclumMpeHHbIM AnanazoHom SU
PPDU

» ABTOMaTM4ECKOE 0BHApYXeHNe
Tna PPDU

» ABTOMaTM4ECKOE 06HApYXeHNe
nHpexkca MCS

» CoenuHeHue kaHanos 1-4.
OrpPaHUYeHHOE N0A0COI
NpomnyckaHns aHanuaa

» ABTOMaTM4eCcKOe 06HapyxeHne
3aLUMTHOTO MHTEpBaNa

» AsTOMaTM4eckoe 06HapyxeHne
nnHel PPDU

» O6beanHeHne kaHanos

» ABTOMATUYECKOE 0BHApYXEHNe
MOZYNSUMN, ANNHbI LIMKINYECKOrO
npedukca u 1D coTbl

» Bbipastusatue MIMO no Bpemern
ans R&S®FSW-K100/-K104

» BHyTpuamanas. BbipasHuBaH1e no
BPEMEH arperauym HecyLmx

» ABTOHOMHaS, B 3aLUUTHOM
[1anasoHe 1 BHYTpUANanasoHHas
pab6ota

» AsTOMaTyeckoe o6Hapyxenue ID
COTbI

» ABTOMATUYECKOE OBHApYXeHue
MOZYNSUMN W JAIHBI LUKANYECKOTO
npedukca

» ABTOMaTM4eCcKOe 06HapyxXeHne
ID coTbl



WUamepuTenbHbie NPUNoXeHUs ang cuctem 6ecnpoBofHOl CBA3M

N3meputenbHoe
npunoxexue /
TEXHONOrns

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

R&S®FSW-K144
Hucxopawwmii katan 5G NR
R&S®FSW-K145
Bocxopsuwwmit kanan 5G NR

MoiuHocTh

» 3aBUCUMOCTb MOLLHOCTM
0T BpEMeHM
» ®yHkums CCDF

» 3aBUCUMOCTb MOLLHOCTH
OT BPEMEHM

KayectBo mogynsiuun

» Mogynb BekTopa owmnbok
EVM

» EVM xPUSCH

» [lnarpamma curH. co3Besaus

» Cwmeuerne 1/Q

» [lncbananc 1/Q

» JucbanaHc ycunenns

» [1orpeLHoCTb LEHTP. YaCTOThI

» Mopynb BekTopa oWwn6ok
EVM

» EVM xPDSCH

» [lnarpamMma CurH. co3Be3ans

» Cmewenme 1/Q

» Jucbanaxc I/Q

» [lncbanac ycunexus

» [10rPELHOCTb LIEHTP. YacTOTbI

CnekTpanbHbie
n3mepeHus

Mpoyee

» Cnucok 1ToroBoro
pacnpenenenus

» MHOro4acToTHbIi
dunbtp

» Cnmcok UToroBoro
pacnpenenexns

» Tabnnua kaHanos
C kaHanamm
6a30B0i CTaHLMM

CneumanbHbie GyHKUUN

» ABTOMATMYECKOE 0OHAPYXEHNE
ID cotbl

» [lofnepxka HECKONbKMX Y4aCTKOB
MoN0Ckl YacToT

I/Ismepmenbnble npunoXxeHusa png cuctem HpOBOAHOVI CBA3U

N3meputenbHoe
npunoxexue /
TEXHONOrns

R&S®FSW-K192
DOCSIS 3.1
Hucxoaswwii notok

R&S®FSW-K193
DOCSIS 3.1
Bocxoasuwmin notok

R&SCFSW-K201

MowHocTb

» MowHOCTb

» 3aBMCHUMOCTb MOLLHOCTI
OT BPEeMeHU

» 3aBUCUMOCTb MOLLHOCTM
0T CUMBOAA X HecyLuas

» MowHocTb

» 3aBNCUMOCTb MOLLHOCTI
OT BPEMEHU

» 3aBUCUMOCTb MOLHOCTH
0T CUMBOAA X HecyLLas

R&SFSW-K118

KayectBo mopynsiuum

» 3a BIUCUMOCTb KO ULMEHTA
MER ot HecyLei

» 3aBucuUMocTb KoadduumerTa
MER ot cumBona

» 3aBuUCUMOCTb KoahduumeHTa
MER ot cumBona X Hecyuias

» Koadpduunent MER (nunor,
[laHHble)

» [lnarpamma curH. co3Be3aus

» [1orpeLuHoCTb LEHTP. YacTOThI

» Ownbka CUHXPOHU3ALMY
CMMBONOB

» [pynnoBoe Bpems 3aepxkn

» 3aBUCUMOCTb K03 dULMenTa
MER ot Hecyueit

» 3aBMCUMOCTb K03adduLMenTa
MER ot cumBona

» 3aB1CUMOCTb K0adduLmenTa
MER ot cmBona X Hecyuyas

» Koadpduunent MER (nunor,
[NlaHHbIE)

» [luarpamma CurH. co3se3aus

» [10rPELHOCTb LIEHTP. YacTOTbI

» Ownbka CUHXPOHM3ALMN
CYMBOJI0B

» [pynnoBoe Bpems 3aaepxku

R&S®FSW-K106

CnekTpanbHbie
n3mepeHus

» /3mepeHne MowHoCTH
» HepasHOMEpHOCTb
cnekTpa

» CnekTp MOLHOCTI

» 3aBNCUMOCTb
MOLUHOCTM OT HECyLLen
(CUHXPOHHbIA ACP)

» HepaBHOMEPHOCTL
cnekTpa

Mpouee

[ekoamnposarue

» LDPC BER

» LDPC CWER

» 3anyck no kaapy

» VHomBugyanbHble
pesynbTathl AnA
00bEKTOB Kaapa

» 3anyck no kagpy

R&SFSW-K106

CneumanbHbie GyHKUMK

ABTOMATMYECKOE OBHAPYXEHNE
» LMKNNYECKOro npedukca

» K03QGULMEHTa CKPYrNeHms

» HayanbHoro nhaekca PLC

» HEnpepbIBHbIX NNNOT-CUTHANOB
» NCP

» npoduns A

> NBHCD

ABTOMATUYECKOE OBHAPYXEHNE
> LMKNM4eckoro npedukca
» KO3QGULMEHTA CKPYITEHNs

R&S®FSW-K7
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KPATKUE TEXHUMECKUE XAPAKTEPUCTUKU

Yactora
[lnana3soH yactot R&S®FSW8 or2 My po 8y
R&S®FSW13 or2Tupo 13,6 My
R&S®FSW26 ot 2Ty o0 26,5y
R&S®FSW43 ot 2 Ty no 43,5y
R&S®FSW50 ot 2 Ty ao 50 My
R&S®FSW67 ot 2y po 67 My,
R&S®FSW85 ot 2 Iy po 85 Iu,
10 90 My ¢ onupeir R&S®FSW-BIOG,
XWUT-npecenextop BbIkn
CTapeHue reHepatopa OnopHOiA 4acToTbl 1x107/rog

¢ onumei R&S®FSW-B4 3 x 10-%/rog,
Monockl nponyckaHns

Monockl pa3peLerus CTaHAAPTHbIA GUALTP ot 1Ty po 10 Mlu,
40 My, ¢ onumeit R&S®FSW-BBE
(6e3 3KCNOPTHOrO OrpaHnyerns),
80 My (c onumeit R&S®FSW-B8)

dunetp RRC 18 k'u, (NADC), 24,3 kI'y, (TETRA),
3,84 MI'y (3GPP)
KaHanbHbIA GUALTP o1 100 'y o 5 Mly
BUAEOOUNLTD ot 1Ty po 10 My,
Monoca |/Q-pemoaynaumm 10 My,
¢ onuueit R&S®FSW-B28 28 My,
¢ onupeit R&S®FSW-B40 40 MTy,
¢ onumeit R&S®FSW-B80 80 Mry,
¢ onuyeit R&S®FSW-B160 160 My,
¢ onumeit R&S®FSW-B32 320 My
¢ onumeit R&S®FSW-B512 512 My
¢ onuueit R&S®FSW-B1200 1,21y "
¢ onupeit R&S®FSW-B2001 2"
¢ onumeit R&S®FSW-B2000 2My?
¢ onumeit R&S®FSW-B4001 4,4my?
¢ onumeit R&S®FSW-B5000 5Ty
¢ onumeit R&S®FSW-B6001 6,4 Iy
¢ onuyeit R&S®FSW-B8001 8,31
®a3oBbliil Wym oTCTpOViKa oT Hecywen 10 kI
Hecywas 500 Mry, -141 nBH (1 Tw) (tvn.)
Hecywas 11T, -140 nBH (1 Tw) (tvn.)
Hecywas 10 My, -133 BH (1 Tw) (tvn.)
CpeaHwit ypoBeHb cobcTBeHHOro wyma (DANL) 21Ty -156 aBMBT (1 M) (vn.)
¢ onumeit R&S®FSW-B13 -159 abMmBT (1 Tw) (Tvn.)
DANL ¢ npeaycunutenem (onums R&S®FSW-B24) 2y -169 abMmBT (1 Tu) (Tvn.)
UHTepmoaynaums
Touka nepeceyerns 3-ro nopsaka (TOI) f<1lmy +30 abmBT (T1n.)
f<30my +25 pBmBT (T!n.)
ot 19 My 10 26,5 My, +23 nbmBT (T1n.)
06Lwas nNorpeLHoOCTb U3MepeHus 8Ty < 0,37 ob

Henoctynto anq mogeneit R&S®FSW8 n R&SCFSW13.

Monoca pemopynaumn 2 [y ans yactor Buiwe 5,5 M. TpebyeTcs undposoii ocumnnorpad R&S®RT02044. Hepoctynto ans R&S®FSW8 n R&ASPFSW13.
LocTynHo ans R&S®FSW43, R&SCFSW50, R&S®FSW67 n R&SOFSW85.

DoctynHo ans R&S®FSW43 n R&S®FSW85. Monoca aemoaynsuun 5 My ans yactot Boiwe 9,5 M. Tpebyetcs undposoit ocunnnorpad R&AS®RTO2064.
LocTynHo ans R&S®FSW43, R&SCFSW50, R&S®FSW67 n R&S®FSW85.
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NWHOOPMALUA AN 3AKA3A

ba3oBblii 610K

Ananusarop cnekTpa v curHanos, ot 2 'y, 1o 8 Iy, R&S®FSW8 1331.5003.08
Anannsatop cnekTpa v curHanos, ot 2 'y, 1o 13,6 Iy R&S®FSW13 1331.5003.13
Axannsatop cnektpa 1 curtanos, ot 2 'y, 4o 26,5 My, R&S®FSW26 1331.5003.26
AHanuaarop cnektpa u curHanos, ot 2 'y, ao 43,5 My R&S®FSW43 1331.5003.43
AHanusarop cnekTpa v curHanos, ot 2 ', 1o 50 Iy R&S®FSW50 1331.5003.50
AHanusarop cnekTpa v curHanos, ot 2 ', 1o 67 Iy R&SCFSW67 1331.5003.67
Axanuaatop cnektpa v curHanos, ot 2 'y 1o 85 My " R&S®FSW85 1331.5003.85
AnnapaTHble onuun

TMpeuvnanorHbIit reHepaTop onopHoit yactoTel 0CXO R&S®FSW-B4 1313.0703.02
Monoca paspelwenus 1o 80 Mry? R&S®FSW-B8 1313.2464.26
Monoca paspetuenus 1o 80 Mru® R&S®FSW-B8 1313.2464.02
Monoca paspeluenus 1o 40 MIy, R&S®FSW-BSE 1338.6911.02
YnpasneHne BHELHIM reHepaTopoM R&S®FSW-B10 1313.1622.02
®uUnbTPbI BLICOKMX YaCTOT 1St U3MEPEHMS FapMOHMK R&S®FSW-B13 1313.0761.02
Lindposoit nHTepdeinc MoaynmpytoLLero curHana R&S®FSW-B17 1313.0784.02
3anacHoil TBePAOTENbHbIN HAKONUTEND (CbEMHBIN XECTKMiA AUCK) R&S®FSW-B18 1313.0790.06
Moprel LO/IF ans BHeWHMX cMecuTeneit ) R&S®FSW-B21 1313.1100.28
MopTel LO/IF nst BHEWHMX cMecuTenei * R&S®FSW-B21 1313.1100.86
BY-npeaycunutens, ot 100 kT go 13,6 MM ® R&S®FSW-B24 1313.0832.13
BY-npeaycunutens, ot 100 kly ao 26,5 My " R&S®FSW-B24 1313.0832.26
BY-npeaycunutens, ot 100 Ty no 43,5 T ® R&S®FSW-B24 1313.0832.43
BY-npeaycunutens, ot 100 Ty go 50 MMy * R&S®FSW-B24 1313.0832.49
BY-npeaycunutens, ot 100 kM go 50 My, ' R&S®FSW-B24 1313.0832.51
BY-npepycunutens, ot 100 kl'y fo 67 MMy, ™ R&S®FSW-B24 1313.0832.66
BY-npenycunutens, ot 100 kI ao 67 My, ™2 R&S®FSW-B24 1313.0832.67
ONeKTPOHHbIN atTeHioatop, war 1 Ab R&S®FSW-B25 1313.0990.02
3auwmra ot 3anucu USB-Hakonutens R&S®FSW-B33 1313.3602.02
LLInpuHa nonocsl aHanuaa 28 Mr R&S®FSW-B28 1313.1645.02
LLInpura nonocel aHanuaa 40 My R&S®FSW-B40 1313.0861.02
LLnpuHa nonockl aHanuaa 80 My R&S®FSW-B80 1313.0878.02
LLInpuHa nonocsl aHanuaa 160 My, R&S®FSW-B160 1325.4850.14
LLInpuHa nonocsl aHanuaa 320 My, R&S®FSW-B320 1325.4867.14
LLInpuHa nonocsl aHanuaa 512 My, R&S®FSW-B512 1331.7106.14
LLInpuHa nonocsl aHanuaa 1200 My, ™ R&S®FSW-B1200 1331.6400.14
LLnpuHa nonockl aHanuaa 2000 My ' R&S®FSW-B2001 1331.6916.14
LLInpuHa nonocsl aHanuaa 2 My ' R&S®FSW-B2000 1325.4750.02
LLInpuHa nonocsl aHanuaa 4,4 My, ' R&S®FSW-B4001 1338.5215.14
LLInpuHa nonocsl aHanuaa 6,4 My ' R&S®FSW-B6001 1338.5221.14
LLInpuHa nonocsl aHanuaa 8,3 My, '° R&S®FSW-B8001 1338.5238.14
LLInpuHa nonockl aHanua 5 My, ¢ R&S®FSW-B5000 1331.6997.43
LLInpuHa nonocsl aHanuaa 5 My, ' R&S®FSW-B5000 1331.6997.85
AHanoroble BXOfbl MOZYNMPYIOLLErO CcurHana, nonoca aHannsa 40 My (ans R&S®FSW8 n R&S®FSW13) R&S®FSW-B71 1313.1651.13

[nana3oH yactot ang R&S®FSW85 ¢ onuueit R&RS®FSW-BIOG: ot 2 My Ao 90 MMy, (XKUT-npecenekTop BbikA.).
[ina R&SCFSW8, R&S®FSW13 1 R&S®FSW26.

[na R&S®FSW43, R&S®FSW50, R&S®FSW67 1 R&S®FSW85. TpebyeTcs aKkCnopTHAs NLIEH3MS.

[ina R&SCFSW26, R&S®FSW43, R&SCFSW50 n R&S®FSW67.

[ins R&SCFSW85.

[ina R&SCFSW8 1 R&SCFSW13.

[ins R&SCFSW26.

[ina R&SCFSW43 n R&S®FSW67.

[ins R&SCFSW50.

[ns R&S®FSW50. TpebyeTcs akcnopTHas NULEH3NS.

[ins R&SCFSW67.

[ R&S®FSW67. TpebyeTcs akcnopTHas MLEH3Ns.

[na R&S®FSW26, R&S®FSW43, R&S®FSW50, R&S®FSW67 n R&S®FSW85. HecosmecTumo ¢ R&S®FSW-B2000.
[ina R&SCFSW26, R&S®FSW43, R&SCFSW50, R&S®FSW67 1 R&S®FSW85. Tpebyetcst R&S®RT02044. HecoBmecTumo ¢ R&S®FSW-B1200, R&S®FSW-B2001, R&S®FSW-B80OR nnn R&S®FSW-B5000.
[ins R&SCFSW43, R&SCFSW50, R&S®FSW67 1 R&S®FSW85.

Jnsa R&S®FSW43. Tpebyetcs R&S®RTO2064. Hecomectumo ¢ R&S®FSW-B2000.

" Ona R&S®FSW85. Tpebyetca R&S®RTO2064. HecomecTumo ¢ R&S®FSW-B2000.
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O6o3Hasenve Kon sakasa

AHanorosble BX0ibl MOZYNMPYIOLLETO CurHana, nonoca aHanuaa 40 My (ans R&S®FSW26, R&S®FSW43 1 R&S®FSW50) R&S®FSW-BT71 1313.1651.26
AHanorosble BX0/ibl MOAYIMPYIOLIErO CUrHana, nonoca aHanuaa 40 Mru (ans R&S®FSW67) R&S®FSW-B71 1313.1651.67
AHanorosble BxoAbl MOZYAMPYIOLLEro curHana, nonoca aHanuaa 40 My (ans R&S®FSW85) R&S®FSW-B71 1313.1651.86
Monoca aHanu3a 80 MI'L, fnst aHaNoOroBbIX BXOZAOB MOZYAMPYIOLLEr0 CUrHana R&S®FSW-B71E 1313.6547.02
Bxoabl MofynupyloLLero curhana ocuunnorpada R&S®FSW-B2071 1331.8302.02
AHanuaatop cnektpa peanbHoro maciutaba Bpemenu, 512 M, POl < 15 mkc R&S®FSW-B512R 1331.7106.16
AHanuaatop cnektpa peanbHoro mactutaba spemeru, 800 My, POl < 15 mkc '® R&S®FSW-B80OOR 1331.6400.16
PaclumpeHne avanasona yactor 2o 90 Iy ' R&S®FSW-BI0G 1331.7693.02
Pacwmpenue 1/Q-namatn 1o 6 62 R&S®FSW-B106 1331.6451.02
PacwmpeHue 1/Q-namsatn go 8 Mg2" R&S®FSW-B108 1331.6751.02
Lindposoii 40-rurabuthblit 1Q-nHTEpdEiC NOTOKOBOO BbIBOAA R&S®FSW-B517 1331.6980.02
BctpoeHHoe MO

MmnynbCHble n3mepeHns R&S®FSW-K6 1313.1322.02
3mepeHme BOKOBbIX IENECTKOB BO BPEMEHHOI 06nacTn 22 R&S®FSW-K6S 1325.3738.02
AHanu3 aHanorosbix BuaoB mMogynsum AM/4M/OM R&SCFSW-K7 1313.1339.02
N3meperue curHanos GSM/EDGE/EDGE Evolution/VAMOS R&S®FSW-K10 1313.1368.02
N3mepeHrue curianos VOR/ILS R&S®FSW-K15 1331.4388.02
MHoroyacToTHoe 13mepeHue B3 R&S®FSW-K17 1313.4150.02
/3mepeHue napameTpoB yeunutenei R&S®FSW-K18 1325.2170.02
Mpsimble n3mepetns DPD %) R&S®FSW-K18D 1331.6845.02
YacToTHas xapaktepuctuka ®) R&S®FSW-K18F 1338.7230.02
N3mepeHme koadduumeHTa MOLLHOCTH Lyma R&S®FSW-K19 1331.8283.02
N3meperue koadduumenTa wyma R&S®FSW-K30 1313.1380.02
3aluuTa 0T 3anucy TBEPAOTENbHOTO HaKoNNUTENs R&S®FSW-K33 1322.7936.02
3mepeHue $asoBoro wyma R&S®FSW-K40 1313.1397.02
/3mepeHme napasuTHbIX U3Ny4eHmil R&S®FSW-K50 1325.2893.02
N3meperre MM R&S®FSW-K54 1313.1400.02
Kannbposka CISPR mns R&S®FSW-K54 R&S®FSW-K54CAL 1331.5932.02
MpunoxeHne Ans U3MEPEHNs NePEXOfHbIX NPOLECCOB R&S®FSW-K60 1313.7495.02
3mepeHme nepexoHbix NPOLIECCOB NPU CKAYKO0BPa3HO NEPECTPOIIKE YaCTOTI 2 R&S®FSW-K60H 1322.9916.02
N3mepeHue nepexofHblx npoueccos JIYM-umnynbcos 24 R&S®FSW-K60C 1322.9745.02
BeKTOpHbIt aHann3 curHanos R&S®FSW-K70 1313.1416.02
MHoroMoaynALMOHHbIN aHann3 %) R&S®FSW-K70M 1338.4177.02
N3mepeHue koadduumenta BER ans PRBS-nocnenosarensHocteit % R&S®FSW-K70P 1338.3893.02
N3mepeHue curianos 6a3osbix ctaHumit SGPP FDD (WCDMA) (Bkn. HSDPA n HSDPA+) R&S®FSW-K72 1313.1422.02
N3meperue curHanoB Mo6unbHbix cTaHumit SGPP FDD (WCDMA) (Bkn. HSUPA n HSUPA+) R&S®FSW-K73 1313.1439.02
N3mepeHue curianos 6a3osbix cTaHumuit TD-SCDMA R&S®FSW-K76 1313.1445.02
3mepeHue curHanoB aboHeHTckoro o6opyaosanus TD-SCDMA R&S®FSW-K77 1313.1451.02
N3mepeHue curianos 6a3osbix ctaHumit COMA2000® R&S®FSW-K82 1313.1468.02
3mepeHue curianoB MoGuabHbIx ctaHumii CDMA2000° R&S®FSW-K83 1313.1474.02
N3mepeHue curianos 6a3osbix cTaHumuin 1XEV-DO R&S®FSW-K84 1313.1480.02
A3MepeHme curHanoB MoOMNbHbIX CTaHumiA 1XEV-DO R&S®FSW-K85 1313.1497.02
N3amepenue curhanos WLAN [EEE 802.11a/b/g R&S®FSW-K91 1313.1500.02
N3amepeHue curianos WLAN [EEE 802.11n R&S®FSW-KI1N 1313.1516.02
N3meperue curHanos WLAN IEEE 802.11ac 2 R&S®FSW-K9I1AC 1313.4209.02
NamepeHue curianos WLAN [EEE 802.11ax %) R&S®FSW-K91AX 1331.6345.02
N3meperue curHanos WLAN IEEE802.11p %) R&S®FSW-K91P 1321.5646.02
N3meperue curnanos WLAN IEEE 802.11ad " R&S®FSW-K95 1313.1639.02
NamepeHue curhanos WLAN [EEE 802.11ay ") R&S®FSW-K97 1338.4902.02
3mepeHue curHanos 6a3osbix ctaHumii EUTRA/LTE FDD R&S®FSW-K100 1313.1545.02
N3mepeHue curianos aboHeHTckoro 06opyaoBanus EUTRA/LTE FDD R&S®FSW-K101 1313.1551.02
N3meperue curianos 6a3osbix cTanumit EUTRA/LTE MIMO R&S®FSW-K102 1313.1568.02

8 ina 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 IMu,.

2 Tpebyetcs onuns R&S®FSW-B160 nnn R&S®FSW-B320.

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

Tpebyetcs onums R&S®FSW-K6.

Tpebyetcs onunsa R&S®FSW-K18.

Tpebyetcs onuns R&S®FSW-K60.

Tpebyetcs onuns R&SCFSW-K70.

Tpebyetcs onuns R&S®FSW-K91.

Tpebyetcs onuns R&S®FSW-B2000, R&S®FSW-B2001, R&S®FSW-B5000, R&S®FSW-B4001, R&S®FSW-B6001 uan R&S®FSW-B8001.
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O6o3Hadenme Kon sakasa

M3mepeHue Bocxoaswmx curdanos EUTRA/LTE-Advanced R&S®FSW-K103 1313.2478.02

3mepeHue curHanos 6a3osbix ctaHumit EUTRA/LTE TDD R&S®FSW-K104 1313.1574.02

3mepeHrue Bocxopsiuyx curianos EUTRA/LTE TDD R&S®FSW-K105 1313.1580.02

3meperue Hucxoaswmx curHanos EUTRA/LTE NB-loT R&S®FSW-K106 1331.6351.02

M3mepeHrue Huexoaswmx curianos VERIZON 5GTF R&S®FSW-K118 1331.7370.02

M3mepeHue Bocxoastmx curdanos VERIZON 5GTF R&S®FSW-K119 1331.8060.02

N3meperue Hucxoaswmx curHanos 3GPP 5G-NR R&S®FSW-K144 1338.3606.02

N3meperue Bocxoasiuyx curHanoB 3GPP 5G-NR R&S®FSW-K145 1338.3612.02

Hucxopswmii notok DOCSIS 3.1 OFDM R&S®FSW-K192 1325.4138.02

Bocxoaswmit notok DOCSIS 3.1 OFDMA R&S®FSW-K193 1325.4144.02

3meperue obpatHoro kaHana OneWeb R&S®FSW-K201 1331.7387.02

TpunoxeHne ana n3MepeHnii B peanbHom maclutabe spemenu, 160 My, POl < 15 mkc?® R&S®FSW-K161R 1338.2700.02

TMpunoxeHne ans n3Mepernii B peanbHom maclutabe Bpemenu, 512 My, POI > 15 mkc® R&S®FSW-K512RE 1338.4731.02

TpunoxeHne Ans n3MepeHuii B peanbHom mactutabe spemeru, 800 Mru, POI > 15 mkc R&S®FSW-K800RE 1338.7801.02

Monb3oBarenbckas KOPPEKLS YacToThl ¢ NoMoLLbIo daiina SnP R&S®FSW-K544 1338.2716.02

Hactpavsaemoe nozknioyeHne umdpoBoro MOAYNMPYIOLLEro curHana R&S®FSW-K552 1338.4554.02

MpuHagnexHocTun

NHTENNEKTYaNbHbI UCTOYHMK LWyMa AN U3MEPEHNS KO3GGULMEHTA LLyMa W YCUNeHWs B Ananasote Ao 55 MMy " R&S®FS-SNS26/ 13138.8008.xx

R&S®FS-SNS40/ (xx = 26/40/55)

R&S®FS-SNS55/
MporpamMmHoe ob6ecneyeHune ans MNK3?

Basosas Bepcus MO RASOVSE ) R&S®VSE 1345.1011.06
Bepcus MO R&S®VSE ans npeanpustiii > Bepcus MO R&S®VSE anq 1345.1105.06
npeanpusTuin

AnnapartHblii KN4 INLLEH3UN

AnnaparHblii KoY nLEeH3NN R&S®FSPC 1310.0002.03
AnnapaTHblid KNioY NNaBaloLLeit INLEH3UN R&S®FSPC-FL 1310.0002.04
CepBuCHbIe onumn

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

2

Tpebyetcs onumst R&S®FSW-B160 unm R&S®FSW-B320.

Tpebyetcs onuna R&S®FSW-B512.

Tpebyetcs onums R&S®FSW-B1200 unn R&S®FSW-B2001.

Tpebyetcs onuma R&S®FSW-K30.

[ins nonyyeHns nnasatLeit nMLeH3nn Ha npofykT Tpebyetcs onumus R&S®FSPC-FL, a BMecTo koAa 3aka3da xxxx.xxxx.06 LOAXeH NCNoNb30BaTbCs KO XXXX.XXXX.51.
Tpebyetcs onums R&S®FSPC.

HepoctynHo ans R&S®FSPC-FL.

Tpebyetcs onuns R&S®FSPC nnn R&S®FSPC-FL.
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ba3oBblit 610K 3ropa

Bce octanbHble anemeHTbl ! 1rop

Onuun

lpoanexve rapaHTiHOrO CPOKA Ha OfH rof, R&S®WE1 O6partutecs B MECTHbI 0duC Nposax dGupmbl
MPOZANEHE rapaHTUItHOrO CpoKa Ha /Ba roja R&SPWE2 Rohde & Schwarz.

TpoaneHme rapaHTUHOTO CPOKa Ha OANH rof, BKOYAS EXETOAHYI0 kannbpoBky R&S®CW1

Mpoanenne rapaHTMAHOTO CPOKa Ha ABa rofa, BKYas eXeroaHyio kanubpoBKy R&S®CW2

TpoaneHne rapaHTUHOTO CPOKa Ha OfWH rof, BKIIOYast EXEroAHyio KannbpoBky B R&S®AW1

aKKPeaUTOBAHHOM METPONOTNYECKOM LIEHTE

lpoaneHre rapaHTMHOMO CPOKa Ha 1B Ofia, BKAKOYAs EXErOfHy0 KanubpoBky B R&S®AW2

aAKKPEAMTOBAHHOM METPOSIOrM4ECKOM LIEHTPpEe

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

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

CnoBecHblit 3Hak 1 orotunel Bluetooth® npuxagnexar Bluetooth SIG, Inc. n ucnonbayiotcs komnanuneit Rohde & Schwarz Ha ocHoBaHWM AnLEH3MM.
CDMA2000°® siBnsieTcs 3aperucTpupoBaHHbIM TOBapHbIM 3HakoM opraxn3auuu Telecommunications Industry Association (TIA-USA).
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bonblue yem cepBuc

» M0 BCemy MuUpy

» Ha MecTe 1 IMYHO

» VHAVBUAYANIbHO U MMOKO

» ¢ 6eCKOMMPOMUCCHBIM KauecTBOM
» Ha ANUTENbHYIO NePCrneKkTyBYy

Rohde & Schwarz

loynna komnannit Rohde & Schwarz, cneunanuaupytowlascs Ha npo-
3BOACTBE ANEKTPOHHOrO 0O0PYA0BAHMS, NpeaiaraeT MHHOBALMOH-

HbE PELIEeHNs B CREAYIOLWMX 00AaCTAX: KOHTPOAb W N3MEPEHMS, Tene- 1
pafMOBELLaHME, 3aLMLLEHHAS CBA3b, KNOEPOE30MacHOCTb, MOHUTOPUHT 1
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

PecypcocGeperatowme MeToabl NPOEKTMPOBaHUS

> Jkonoruyeckas 6e30MacHOCTb 1 3KOAOTMYECKMiA Cneq

> IHeproapdeKTUBHOCTb 1 HU3KMIA YPOBEHb BHIBPOCOB

» Jlonruii cpok cnyx6bl M OMTUMU3MPOBAHHBIE MPON3BOACTBEHHBIE
pacxofpl

Certified Quality Management Certified Environmental Management

1S0 9001 IS0 14001

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

Rohde & Schwarz customer support
www.rohde-schwarz.com/support

[m]3ha:
1

LA

=]

R&S® sBnseTCs 3aperucTpupoBaHHbIM TOProBbiM 3HakoM komnadnu Rohde & Schwarz GmbH & Co. KG
DupMeHHble Ha3BaHWS SBSIOTCS TOPrOBbIMYM 3HAKaMI VX BNafenbLes
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