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KPATKOE ONMMUCAHUE

BbICOKONPOM3BOANTENbHIV aHanU3aTop cnektpa u curHanoB R&S®FSW noMoraeT MHXeHepam pellaTh camble COXHbIE 3afaun.
LLInpokas nonoca aHanu3a npubopa no3BOAAET MONYYATb XAPAKTEPUCTIKM LIMPOKOMOAOCHBIX KOMIOHEHTOB U CUCTEM CBS3U
BecnpeweneHTHO HU3KNi YpoBEeHb GA3oBoro Liyma 06neryaeT paspaboTky reHepaTopoB C BbIAAIOLMMICA TEXHNYECKUMN
XapakTepuCcTUKaMM, HanpyUMep, Takux, KOTOPbIe NCMOb3YIOTCA B PaaMOoKaLMOHHbIX cuctemax (PJIC). CoBpeMeHHbIi
MYNbTUCEHCOPHbIV AMCNAEN C NOAAEPXKOI XeCTOB 06eCnednBaeT NPOCTOE U UHTYUTUBHO-MOHATHOE YNpaBieHne Nprbopom.
BeTpoeHHbiit pernctpatop komanza SCPI no3sonisieT nerko co3aasath UCMONHAEMbIE CLEHapnK.

Anannaatop R&S®FSW o6namaet nonocoit aHanuaa ao 8,3 M, obecne-
4y11Bast U3MEPEHINE CUTHAJIOB C LUMPOKOMNOJOCHON MOZYNALMEN UK Cur-
HanoB C 6bICTPOI NEPECTPONKOIA YACTOTbI MOA0OHBIE TEM, KOTOPbIE MC-
nosb3yloTcs B HOBOM cTaHaapte 5G New Radio unu B aBTOMOBUbHbIX 1
1MNynbCHbIX PIIC.

Monoca aHann3a B peanbHom Maclutabe Bpemern 800 MIy nossonset
KOHTPONMPOBATh NI0ObIE COBBITUS, MPOUCXOAALLVE B LINPOKOA CMEKTPab-
HOI NONOCE 1 BbINOAHSTL 3aMyCK MO CUrHanam KOPOTKOM AUTENbHOCTY.

Ananuaatop R&S®FSW cnocobeH 0AHOBPEMEHHO NPOBOAUTL M3MEpe-
HUSl HECKOJIbKIX CTAHAAPTOB WM UCMOb30BATb HECKONBKO M3MEPUTETb-
HbIX MPUNOXeHWiA. Monb30BaTeNN MOTYT GbICTPO 1 NIErKO 0BHAPYXMBATH 1
YCTPaHATb 0UJI/I6KVI, Bbl3BaHHbIE BS&VIMOLI,GVICTBVIGM Mexay CUrHanamu.

Bnarogaps MynbTMCEHCOPHOMY AMCTIE U MHTYUTUBHO-MOHATHON CTPYK-
Type MeHto aHannsatop R&S®FSW obecneunBaeT NCKIIoUUTENbHYIO NPO-
CcTOTY paboThl. PasnnyHble BUAbl M3MEPEHNI MOTYT OAHOBPEMEHHO OTO-
OpaxaTbcs B OTAE/bHbIX OKHax Ha 60/blioM 12,1-110/AMOBOM 3KpaHe,
3HAYMTENbHO 00ErYas MHTEPNPETALMIO PE3YNTATOB.
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[nanasoH yactot ot 2 'y a0 90 My (no 325 ITu, ¢ BHEWHUMM
cMecuTensmi Ha rapmoHukax ot Rohde & Schwarz)

Hu3kuit yposeHb $ha3osoro wyma: —140 abH/My, npu oTCTPONKE

10 k', =143 nbH npwn otctpoiike 100 kIu, (Hecywas 1 Mw)
[InHamnyeckuii aana3oH CBOOOAHBINA OT Napa3UTHbIX COCTABASIOLLMX
(SFDR) 60 nbH s BHYTPEHHEN nonockl aHanuaa 2 Ty co
BCTPOEHHbIM ALLM

BHyTpeHHss nonoca aHanuaa ao 8,3 M

Ananu3 B peanbHoM Maclutabe BPEMEHN C MOAOCON NpOMyCKaHKs
800 M, BbicTponeicTanem 2,4 MiH BIMD/c 1 BEPOSTHOCTbIO
nepexeara 0,46 Mkc

Monoca nponyckanus oo 1 ITw ans NoToKOBOI Nepeaayn AaHHbIX
Yepe3 nHTepdeiic NoTokoBo nepeaaym |/Q-aaHHbIX

Pernctpatop SCPI ynpoLaeT reHepaLiyio koaa

Hosblit au3aitH n onepauyonHas cuctema Windows 10 ¢ noaaepxkoil
MYNbTUCEHCOPHbIX XECTOB

B03MOXHOCTb NapannenbHoro 3anycka u 0To6paxeHist HECKONbKMX
N3MEPUTENbHBIX MPUNOXEHNI

MpeBOCXOAHBI OCTATOYHbIA MOAYAL BEKTOPA OLIMOOK

(=49 nb ans curHanos Bocxoastiero kaHana 5G 100 MI'y Ha yacToTe
28 IT1) MOXHO JONOAHNUTENBHO YAYYLINTb C MOMOLLbIO OMLAK
wymonoaasneHns R&S®FSW-K575 1/Q (-53 ob ans curnanos

Wi-Fi 802.11be 320 MI'y Ha yactote 6905 MTu)

200 =
aao*-
5
oBee -
oae:
‘

2
o
o
o
2
1
2
1
1
o
2
1
1

R N A
0000 ok N o we W o|®
N R

BACK-
Esc  BACK  ENTER

TRIGGERZ
INPUT OUTPUT
[J

TRIGGER 1
INPUT

7 04.01.2018
== 1536146

Probe  Noise Source Control




NPEUMYLLECTBA

Bua c3agn

100... 240V
50... 60 Hz/ 400 Hz
max.7.3...46 A

LAN —— USB o<~ —— DEVICE

.—_—_.____.__

saseaD f,&‘ @ ”L””o @ =

7 weur aureur oureur eyt UK PORT
OUTPUT A

P

REF OUTPUT REF OUTPUT
REFINPUT  REF OUTPUT  REF OUTPUT

® ©®

Rohde & Schwarz Ananusatop cnektpa 1 curanos R&S®FSW 3




BbIAAOLUECA BY-XAPAKTEPUCTUKH

Mpnbop R&S®FSW meHseT npeacTtasnerns 00 aHanu3atopax CnekTpa u CUrHanoB BbICLLErO Knacca, npeanaras
NPEBOCXOAHbIE PALNOTEXHNYECKINE XapaKTEPUCTUKIA, B TOM YUCIE B OTHOLIEHUM (BA30BOro0 LWyma, CPEAHEro
YPOBHSI COOCTBEHHOIO LyMa, NOAABNEHNS MHTEPMOAYNSLUMOHHBIX COCTABASIOLMX 11 AMHAMUYECKOrO AnanasoHa
s u3mepenns koabonupenta ACLR 1 ypoBHS rapMOoHUK.

HenpeB3oligeHHblit ypoBeHb (pa30BOro LWymMa: uaeanbHo
NS U3MepeHuii reHepaTopoB, NPUMEHSEMbIX B CUCTEMAX
paguonokauun u cea3u

Pa3paboTymki reHepaTopoB, CUHTE3ATOPOB YaCTOThl MM NEPEeaatoLLNX
CMCTEM MOTYT BOCNO/b30BATLCS BENMKONENHbIMI BY-xapaktepnctukamm
anannsatopa R&S®FSW ans nposeaeHns namepermii $a3osoro Lwyma.
Mpw otcTpoiike 10 kI, 0T Hecyueit B aHanu3atope R&S®FSW nocTuraet-
Cs TUNWYHBIA ypoBeHb $Ga3oBoro Wwyma —140 abH/Mu ang Hecyweit 1 1Ty
1 TUNUYHBIA ypoBeHb da3osoro wyma —131 abH/Tu ang Hecywen 10 M.
Mpnbop Takxe xapakTepu3yeTcs UCKMOYMTENBHBIM TUMMYHBIM YPOBHEM
6nuxHero dasosoro Lwyma —114 abH/My npu otcTpoiike 100 I'u. B 3asu-
CUMOCTY OT 4aCTOThl W iMana3oHa oTcTpoek aHanuaatop R&S®FSW obe-
cneynBaeT NPeBOCXOACTBO HAf IPYriMM aHannM3aTopamm BbICLLEro knacca
6onee yem Ha 10 apb.
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Type Ref Trc X-Value
M1 1 10.0 GHz
M2 3 10.0 GHz
M3 4 10.0 GHz

1001 pts 4.3 GHz/

y-value
-87.55 dBm
-98.51 dBm

-105.12 dBm

Function Function Result

-152.36 dBm/Hz
-163.63 dBm/Hz
-170.33 dBm/Hz
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3Rm View e 4Rm Clrw

LWnpokuii puHamuyeckunini auanasoH ans u3mepeHus
napasuTHbIX U3Ny4eHuii Gnarogaps HU3KOMY YPOBHIO
C0OCTBEHHOrO WyMa

O6napas HU3KUM CPeaHUM YPOBHEM COBCTBEHHOTO LiyMa (DANL)

-159 nbmBT/Tu Ha 2 [T n —150 abMmBT/Tu Ha 25 ITu, 6e3 ucnonb3osa-
Hus npepycunutens, aHannaarop R&S®FSW obecneunsaet GbICTPOE 1
HaZeXHOE M3MEPEHIEe Napa3UTHBIX M3NYYEHNI B LUMPOKOM Anana3oHe
4acToT. BCTPOEHHBIA NpefycuanTeNb AOMONHUTENBHO CHUXAET YPOBEHD
DANL Ha 15 ab, a nepeknioyaemas GyHKUUS LWyMOMNOAABNEHUS YAYYLLAET
DANL no 13 ab. B pesynbtate nonb3osarenn MOryT MaeHTUUUMPOBATb
[aXe CaMble HE3HAYNTENbHbIE Napa3UTHBIE U3NYYEHNSs, KOTOPbIE PaHee
ObUIN CKPBITHI HA YPOBHE LyMa, U ¢ 60MbLUel 3QOEKTUBHOCTLIO BbINOA-
HSATb OMTUMM3ALMIO CUCTEM NEepeaaym.
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MpocToTa u3mepeHusa rapmoHuK 6narogaps BCTPOEHHbIM
¢unbTpam BEPXHUX 4aCTOT

[lns n3MepeHuii rapMOHVK B MepeaaioLLyux CUCTEMax aHann3atop
R&S®FSW moxeT 6biTb 1ONONHUTENBHO OCHALLEH NEPEKNIOYAEMbIMA
dunbTpamm BepxHix yactoT (R&S®FSW-B13) ans Hecywwmx ¢ 4acToToin Ao
1,5 ITu. Takas npecenekums 06ecneynBaeT 04EBUAHOE YNYHLLEHNE AMHA-
MWYECKOro AnanasoHa no CpaBHEHNIO C 0BbIYHBIMYM aHaNM3aTopamm Crek-
Tpa. CTaHOBATCS HEHYXHbIMW BHELLHWE GUALTPLI, 4TO B CBOI 04epe/b
YNPOLLAET CXEMbI U3MEPHUTENBHBIX YCTAHOBOK.

Bbicokasi 4yBCTBUTENLHOCTb AaXe Ha HU3KUX YaCTOoTax
CpeaHnit ypoBeHb cOBCTBEHHOTO Lyma aHann3aTtopa R&S®FSW Ha
HU3KMX YacToTax npubauantensHo Ao 40 ML ynyywaercs nytem Ha-
NpaBNEHNS BXOAHOTO CUrHana HEMOCPEACTBEHHO Ha aHaNoro-Undpo-
BOI1 NnpeoOpasoBartenb. Takoil Noaxo/ IaeT BbICOKYK0 YyBCTBUTENbHOCTb
-120 nbmBT/T' Ha 2 'y, paxe B AvanasoHe 3BYKOBLIX 11 MOAYAMPYIOLLMX
4aCTOT, NPEBOCXOAS CPaBHUMbIE aHanu3atopbl Ha 20 ab.

AddekTBHOE NOAABNEHNE 3ePKaJbHbIX YaCTOT B
nvanasoHe no 85 Iy,

XWr-npecenekTop Ha Bxoae aHanm3atopa R&S®FSW obecneunsaer no-
[JaBNeHne 3epKabHbIX 4ACTOT U BHEMONOCHBIX MOMEX. AHAnU3aTop crnek-
Tpa u curHanos R&S®FSW85 cnektpa ocHateH XNM-npecenektopom ans
yactot ot 8 T no 85 IMu. OH 06ecneynBaeT cnekTpanbHbiii aHanna 6e3
3epKabHbIX COCTABASIOLLVX Ha O4EHb BbICOKMX 4ACTOTaX, MCMOb3YEMBIX,
Hanpumep, B aBTOMO6UAbHbIX PJIC.

Bbicokasi TOMHOCTb

Anannaatop R&S®FSW o6ecneunBaeT BbICOKYI0 TOYHOCTb M3MEPEHNS
ypoBHsi. OH N3MepSIeT YPOBHN CUrHANOB C 0OLLEN NOrPELLHOCTbIO MEHee
0,37 ob ans yactot < 8 ITL.

OcratoyHblii EVM B 32BMCUMOCTM OT MOLLHOCTW CUrHana asist BOc-
xopsuero curdana 5G NR wwupuHoii 100 MTy, Ha yactote 28 Ty,

=35

EVM, 0b

5G NR (100 Mru) 28 I,

BxoaHas MOLWHOCTb, AbM

HenpeB3o0liaeHHblil guHamuyeckuii gnanasod go 1My,
Onarogaps oTaenbHOMY NPMEMHOMY TPaKTy

Ananuzatop R&S®FSW numeeT oTaeNbHbIA NPUEMHBIV TPAKT, ONTUMI3M-
poBaHHbIN Ans 4acToT A0 1 [Tu. OH NO3BONSET NONYYUTb HEAOCTUXIMbIIA
paHee AMHaMUYECKMIA Anana3oH, HanpUMeEp, Ais U3MEPEHIIA B paanocu-
cTemax, obecneymBatoLLyx 0OLIECTBEHHYIO 6830MaCHOCTb.

CBepXLWmnpoKonosiocHble GUALTPLI B PeXNUMe pa3BepTKu
CraHpapTbl CBEPXLIMPOKONONOCHO! CBS3W, B YACTHOCTI CTaHAAPT

EN 302065, npepycmarpusaiot 50 MIu, paspeLuatoumii GuabTp, KOTOPbI
TOMKEH NCMONb30BATLCS /1S UIBMEPEHIS MMKOBOIA MOLLIHOCTH (M3Mepe-
HWe, Nerko BbinonHaemoe ¢ nomolpio R&S®FSW). Obnapas onuyoHans-
HbiMu nonocamu paapewerus 20 My, 40 MIu, 50 My, v 80 MIu, aHa-
nn3atop R&S®FSW obecneunsaet yHUKanbHble BO3MOXHOCTU N3MEpEeHMs
LIMPOKOMOANOCHbIX CUTHANOB.

MpeBocXoaHbIi MOAYNb BEKTOPA OLWMOOK BNOTh

40 MWUIMMETPOBOIro AuanasoHa A CUrHanos C
LUMPOKONONIOCHON Moaynauueit

Bnaropaps 60ablIOMY AMHAMUYECKOMY Anana3oHy aHanuaatop R&S®FSW
MMEET 04eHb HM3kui EVM B LUMPOKOM finana3oHe BXOAHOM MOLLHOCTU.
[ing curdana 5G NR wupunoit 100 My, Ha wactoTe 28 T, ocTaTouHbIi
EVM cocTasnset meHee —49 nb.

Onuus wymonopasneHust R&S®FSW-K575 1/Q nononHMTensHO yMeHbLUaeT
0CTaTOYHbI MOfyNb BEKTOPa OLWMBOK npubopa nyTem NpocToro 06HOB-
NEHNs NPOrpaMMHOro 06ecneyerms  6e3 kakux-nmmbo annaparHbIx MO-
LuduKkaumii unm BTOpOro M3MepnTeNsHOro Tpakta. C aToil onumeit aHanu-
3atop R&S®FSW no3sonsieT peann3osath CLEHapUM 3MepeHuii ¢ 04eHb
XECTKMMU TpeBoBaHNAMM K MoayNto BekTopa ownbok. R&S®FSW-K575
YMEHbLLIAET OCTATOYHbI MOfyAb BEKTOPa OLWMBOK Ha npubope R&S®FSW
1o meHee -53 ab ans curnana Wi-Fi 802.11be ¢ nonocoit nponyckanms
320 MI'y v kBagpatypHoi amnantynHoi mogynsumeit 4096 Ha vactote
6905 ITu,

OcTaToyHbIi MOfyNb BEKTOPA OLIMOOK B 3aBUCUMOCTM OT MOLLHO-
¢t curHana ang curdana Wi-Fi 802.11be ¢ nonocoit nponyckaxus
320 MTu Ha yactote 6905 [T, (kBagpaTypHas amnanTyaHas Moay-
nauus 4096)

EVM, nb
S

0nynb BekTopa owwmnook 6e3 R&S®FSW-K575

Mopnynb BekTopa owmbok ¢ R&S®FSW-K575

—45 40 -3 -30 -25 -20 -15 -10 -5 0 5 10
BxomHas MOWHOCTb, AbM
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MACLUTABUPYEMAS NMOJIOCA AHAJTU3A

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

BapuaHTbl pacluMpeHus NoioChl aHanM3a Ang pa3nuyHbix mogeneit R&S®FSW
Mogenb Onuus [lmana3oH yacTor

no 512 Mry" 0o 2My?
R&SCFSW-B80, R&SCFSW-B 160, R&SCFSW-B320,
R&S°FSW8 R&SCFSW-B512

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

R&SCFSW-B80, R&SCFSW-B160, R&SCFSW-B320,
R&S®FSW26 R&S®FSW-B512,
R&SCFSW-B1200, R&SCFSW-B2001

R&S®FSW13

R&SFSW-B80, R&S°FSW-B160, R&S®FSW-B320,
R8SCFSW-B512,

R&S®FSW43 R&SCFSW-B1200, R&S®FSW-B2001,
R&SCFSW-B4001, R&SCFSW-B6001,
R&SFSW-B8001

R&SCFSW-B80, R&SCFSW-B160, R&SCFSW-B320,
R8SCFSW-B512,

R&S®FSW50 R&S®FSW-B1200, R&S®FSW-B2001,
R&SCFSW-B4001, R&SCFSW-B6001,
R&SCFSW-B8001

R&SCFSW-B80, R&SCFSW-B160, R&SCFSW-B320,
R8SCFSW-B512,

R&S®FSW674 R&S®FSW-B1200, R&S®FSW-B2001,
R&SCFSW-B4001, R&SCFSW-B6001
R&SCFSW-B8001

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

R&S®FSW85 R&S®FSW-B1200, R&S®FSW-B2001,
R&S®FSW-B4001, R&S®FSW-B6001,
R&S®FSW-B8001

" DoctynHble onuun: 28 MMy ctanaapt, 40 MIu, 80 MTu, 160 Mriy, 320 MTiy, 512 MTu.

2 [loctynHble onumnn: 1,2 TTun 2 MM,

¥ Monockl aHanu3a 6,4 MMy u 8,3 [y focTyNHbI Ans 4acToT cBblwe 18 Ty 1 18,5 MMy,

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

PeKOMeH,D,yeMbIe BapuaHThbl pacliupeHna noJiocbl aHann3a Ang pas3snyiHoixX 3aaay4y aHain3a CUrHanos

28 My 40 Mry 80 MIy 160 Mru,
Cranpapt R&S®FSW-B40 R&S®FSW-B80 R&S®FSW-B160
CraHpapTHble 3334 1 U3MepeHNs OTAENbHbIX HECYLLIX,
Hanpumep, WCDMA, CDMA2000®, TD-SCDMA, TETRA, NB-loT
CwrHans! LTE, WLAN IEEE 802.11a/b/g/p .
5G NR .
Curtansi WLAN EEE802.11n .
CwrHansi WLAN IEEE802.11ac, IEEE802.11ax 1 IEEE802.11be . .
HRP UWB WLAN IEEE 802.15.4z
Curxansl WLAN IEEE 802.11ad
CwrHans! WLAN IEEE 802.11ay
CHsiTve XapaKTepu1CTK 1 IMHeapn3aLys KOMNOHEHTOB . . .
(ycunutenu, npeo6pa3oBaTeny YacToTbl 1 T.4.)
WmnynbcHble PIIC . .
LLinupokononocHble u3mepenns B PJIC 6e3 MoaynsLm v ¢ NepecTpoikoi YacToTsl .

Astomo6unbHble PJIC



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

320 My 512 My 1,2y 21y 44Ty 6,4 Iy 8,3y
R&SCFSW-B320 R&SCFSW-B512 R&SCFSW-B1200  R&S°FSW-B2001  R&S°FSW-B4001  R&S°FSW-B6001  R&SCFSW-B8001
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YCOBEPLUEHCTBOBAHHbI MOJIb30BA-
TESIbCKNA UHTEPGENC

Ananunsatop R&S®FSW npegHasHayeH ans yno6Hon paboTbl, obecneynsast NPOCTYIO 1 MOHATHYI UHAMKALWMIO
Pe3ynbTaTos.

Peructpatop SCPI
YNpOLLEHHas reHepauus Koaa ansg aBToMaTn3aumm
N3MEPEHNI B PEXVME YIANEHHOr0 YNpaBneHus
MaHenb UHCTPYMEHTOB
» BbICTPBIN LOCTYN K 4aCTO MCMOb3YEMbBIM
OYHKLMAM
» 3arpyska 11 COXpaHeHue KoHpUrypauuii
» [lonyyeHne CHUMKOB 3KkpaHa
» MacurabuposaHue rpadrkos
> HaCTDOVIKa 0T06pa>|<aeMb|x 3/1EMEHTOB FSW - Signal & Spect{jum Analyzer - 2 Hz - 43.5 GHz
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Tpu noprta USB 2.0

» [lng HocuTenen JaHHbIX

» [Ing nogkniodeHns nepudepnitHbix YCTPONCTB
» [Ins naTynkoB MOLLHOCTM C pasbemom USB
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bbiTb BMEPEAN B OBJIACTU 5G U
APYITMX BECMNPOBOAHbLIX CTAHOAPTOB

[N ynoBNETBOPEHUS PaCTYLIEro cnpoca Ha OeCnpOBOAHYIO CBS3b CETEBbIE MHAPACTPYKTYPbI 1
Nonb30BaTeNbCKOE 000PYA0BaHNE JOMKHBI PA00TaTh C Pa3NNYHbIMIN OECNPOBOAHBIMI TEXHONOMUAMIA,
Takumn kak LTE, 5G NR, IEEE 802.11 n NB-loT. O6nactv npuMeHeHus 0XBaTbIBAIOT LMPOKNIA CNEKTP OT
BbICOKOCKOPOCTHOr0 6eCNPOBOAHOIO A0CTYNA 10 aBTOHOMHbIX aBTOMOOWUNEN 11 UCKYCCTBEHHOIO UHTENNEKTA.

Ananuzatop R&S®FSW obecneunsaet Bce HeoOXoayMble BOSMOXHOCTY 1
13MepUTESbHbIE MPUAOXEHNS C NPEBOCXOAHBIMI XapakTepucTUkammn ans

BbINONHEHNS BbICTPOTO W MPOCTOr0 TECTUPOBAHMS MHOXeCTBA GECNPOBO-
JHbIX CTAaHZAPTOB C YYETOM 1X KOHKPETHBIX TPeOOBaHWIA 1 XapakTepPUCTHK.

Ananus curnanos 5G

N3meputenbHble npunoxerns aHanuaaropa R&S®FSW anq curHanos
cTaHaapTa 5G ynpoLLaioT u YCKOPSItoT YryGneHHbIn aHanna Ha Gpuanye-
CKOM YPOBHE, N03BONSS MPOBOANTb UCMbITaHNS HA 60Nee BbICOKMX Ya-
cToTax 1 B 60nee LWMPOKNX Anana3oHax M3MepeHis 1 0XBaTbiBas BCe
napameTpbl GU3NYECKOr0 YPOBHS, yKa3aHHbIe B cTaHpapTe, Gnarogaps
Haunyywwim BY-xapakTepucTikam Ha phiHKe.

Onuym R&S®FSW-K144 n R&S®FSW-K145 0xBaThiBatOT BHYTPUNONOCHbIE
n3mepermns B ananazoHe 3GPP 5G NR s HUCXOAALLErO M BOCXOAALLENO
kaHana B COOTBETCTBUM CO cneundukaumein 3GPP 5G NR, Bbinycku

151 16 (R&S®FSW-K148), a Takxe Bbinyck 17 (R&S®FSW-K171).
Kaxaplii nofkagp curHana aHanuanpyeTcs C BbIBOAOM LIMPOKOrO Auana-
30Ha PEe3yNbTaToB M3MEPEHUIA, BKNKOYas 3HaYeHus EVM, 4actoTbl 1 Molw-
HOCTM Pa3N4HbIX KaHAN0B W CUTHAIOB.

Bnarogaps Wwnpokoit BHYTpeHHe nonoce aHanuaa no 8.3 My on-

uns R&S®FSW-K144 MoxeT 3axBaTbiBaTh BCIO MOOCY YACTOT HACXO-
JALLEr0 CUrHana v NO3BOMSET BbINONHUTL MOHYIO OLEHKY CUCTEMBI.
BbiCOKONPOM3BOAUTENbHBIV LMGPOBOI NpeobpasoBarenb xapakTepuay-
TCS HU3KNUM 3Ha4eHMEM COOCTBEHHOrO MOAYNs BekTopa owwnbok (EVM),
obecneynBas NPOBEMIEHNE aHaU3a Ha HOBOM YPOBHE. [lpyroe npenmy-
LeCTBO COCTOUT B TOM, YTO OMUMS PACLIMPEHUS NONOCHI ABAKETCH BHY-
TPeHHelt onuyeit aHanu3atopa R&S®FSW. 3a cyeT aT0ro yMeHbluaeTes
KaK pasmep U3MepUTENbHOI YCTAHOBKM, Tak 1 KONNYECTBO COBAVHEHMI
MEX[Y KOMMOHEHTaMW, NKC NOBbILLAETCS TOYHOCTb U3MEPEHNIA.

MameputensbHoe npunoxenne R&ASCFSW-K144 ang Hucxopsimx
curianoB ctaHaapta 5G New Radio
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Onuun R&S®FSW-K144 n R&S®FSW-K145 noaaepxnBatoT Bce onpepe-
NeHHble CTaHaapTomM 5G nonockl nponyckaxns ot 5 My fo 2 I ¢ He-
CKOMbKMMY BapUaHTamu HyMepaLmm, HECKOAbKMMM Y4acTKaMu NoNOCH!
nponyckaxus n popmaramu mopynaumum ot QPSK no 256QAM.

Onuwsa R&S®FSW-K145 nogaepxusaet kak OFDMA, Tak 1 npeagapuTeNb-
HO CO3/laHHblE PEXWMbI Nepeaaynt B BOCXOASLLIEM KaHane.

Onupns R&S®FSW-K147 no3sonsieT BbINOAHATL KOMOUHUPOBAHHbIE 11 aBTO-
MaTn3npoBaHHble namepenns ACLR, SEM u EVM. bnarogaps pacnapan-
NEVBAHNIO BbIYUCNEHWIA 1 aianTUPYEMbIM HACTPOIKaM 3anycka 3Ta onums
[JIaeT 3Ha4YUTENbHbIE NPEUMYLLECTBA B ckopocTh. OHa byaeT 0coOeHHO no-
Ne3Ha npu onpeaeneHun XxapakTepucTuK YCTPOACTB 6ECNPOBOAHBIM CMO-
cobom (OTA), uto TpebyeT 6OMbLIOTO KONNYECTBA U3MEPEHNIA.

Y106bl YNPOCTUTH aHANN3 CUTHAOB, ABTOMATUYECKM PErUCTPUPYIOTCS He-
CKOJbKO NapameTpOB, YTO YMEHbLUAET KONMYECTBO NOMb30BATENbCKUX Ha-
CTPOEK 10 MUHUMYMA.

[1n91 BHENONOCHBIX N3MEPEHNIA NPEAYCMOTPEH LUMPOKNA AMANA30H Ha-
CTPOEK M NPEAENbHBIX TMHWIA, KOTOPLIE UCMONB3YIOTCS /1S N3MEPEHIs KO-
apduumeHTa yTeykn MOWHOCTH B cocefHmin kaHan (ACLR) n n3mepeHus
CNEKTPaNLHON Mackm nanyyenus (SEM).

R&S®FSW-K175 umeeT mogenn ans npoBefeHUs UCTIbITaHUiA Ha COOTBET-
cteue cneundukaumm O-RAN ans 5G NR n LTE.

N3meputenbHoe npunoxerne R&S®FSW-K106 ans

curnanos NB-loT




YakononocHbiit loT (NB-IoT)

Onups R&S®FSW-K106 oxBaTbiBaeT BCe TpU peximMa padoThl (BHYTPHNO-
NOCHBINA, B 3aLLMTHON NONOCE N BHENONOCHINA) AN TECTMPOBaHNS 6a30BbIX
CTaHUMIA B COOTBETCTBUN CO cneundukaumeir 3GPP. OHa nossonset nony-
YUTb Pe3yNbTaTbl MOAYNALMMA CUrHANE, & TaKXe BbIMONHUTL BHEMONOCHbIE
cnektpanbHble nameperuns (ACLR 1 SEM). B onumio Takke BKIOYEHO 13-
MEpEHNE BPEMEHHON CUHXPOHM3ALIN, YTOBLI UMETb BOSMOXHOCTb MPOCTO-
r0 M3MEPEHNS CUHXPOHM3ALMY MeXZy nepefatynkamm B pexive MIMO.

47066l YNPOCTUTL @HANN3 CUTHAN0B, aBTOMATNYECKN PEMNCTPUPYIOTCS
HECKOJIbKO MapameTpoB, Takux Kak UAEHTUHUKATOP S4eriki u GopmaThl
MOZYNALMN.

becnpoBoaHas cBsi3b: WLAN IEEE 802.11ax/be

Hoseitwne craHaaptel WLAN, Takue kak WLAN IEEE 802.11be, nmetor Le-
NIbI0 3HAYUTENBHO YBEAMYUTL CKOPOCTb NEPeaayn AaHHbIX. [ns yBenmye-
Hus ckopocTu nepefayu aanHbix WLAN IEEE 802.11be umeet psia HOBbIX
byHKLWMIA, BKNtoYas nonocy kaHana wwipuHoit 1o 320 Mru. Cranaapt WLAN
IEEE 802.11be aBnsietcs paciumpennem ctanaapta WLAN IEEE 802.11ax.
Ero Lenb — ynyywmTb NPONyCcKHy0 Cnoco6HOCTb CUCTEMBI, 0COBEHHO B
CUTYaLUsIX C OrpaHnyeHnamu, 06yCnoBAEHHbIMI NOMEXaMN 13-3a BbICOKOI
nnotHocTn yeTpoiicte WLAN. OTnanyHble paboyme XapakTepucTuki aHanmaa-
TOpa cnektpa 1 curHanos R&S®FSW no3sonsoT NpoBOAKTb BbICOKOTOUHbII
aHan3 CUrHanoB, HeOBXOAMMBIV MU CHATAW XxapakTepucTik 1Y, ¢ nomo-
wbto onuyin R&S®FSW-K91AX 1 R&S®FSW-K91BE. Mpu nonoce npomnycka-
Hus 320 MI'u, n moaynsumm KAM-4096 ocTatouHblit MOAyNb BEKTOPA OLK-
6ok cocTaenset Bcero -50 b B coyetaHuu ¢ onupeit R&S®FSW-B320 n
MOXeT ObiTb OMONHUTENBHO YMEHbLLEH 10 MeHee Yem —53 Ab ¢ nomoLLbio
onuuyn wymonoaasnexus R&S®FSW-K575 1/Q.

CeepxwupokononocHas cea3b (UWB) WLAN IEEE 802.15.4/4z
CepxtumpokononocHslit (UWB) cTaHaapT 6bin paspaboTaH faBHO

JJ1s1 NPOCTON BAMXHEN BECKOHTAKTHOIA CBA3W. [TocneaHee n3mMeHeHne
WLAN 8802.15.4z 6bino ocyuiecteneqo B 2020 r. u ctangapt UWB no-
NY4WN WMPOKOE PacnpoCTpaHeHe Aist MPUMEHEHMIA B @BTOMOBMILHOM,
MEAMUMHCKOM M NPOMBILLNEHHOM CErMeHTax pbiHka. [TOMUMMO CBA3N, BCE
00nee BaXHbIMW CTAHOBATCS BOSMOXHOCTW NO3WLIMOHMPOBAHMS. 3TO
TpebyeT BbICOKOV TOYHOCTM TaKTOBbIX CUTHANOB M 4aCTOThl Ynna. Onums
R&S®FSW-K149 B koMOUHALMK C ONUMEN PACLIMPEHUS MOAOCH MPOMY-
ckaHns R&S®FSW-B1200 nan R&S®FSW-B2001 no3sonsieT npoBOANTb
TOYHBbIA aHanua curdanos UWB n nameperue PSD Ha kananax WwinpuHon
no 1,355 Iru.

Ananus curiana WLAN IEEE 802.11be ¢ yacTotoii 320 MIy, u moay-
naumeit 4096QAM ¢ nomowbio onuum R&S®FSW-K91BE.
HURLE«EZRREIED & EOX@E B
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WiGig WLAN IEEE 802.11ad/ay: o4eHb BbiCOKas CKOPOCTb
nepenayu AaHHbIX ¢ yactoTon 60 My

Cranpapt WLAN IEEE 802.11ad obecneynBaeT cKopoCTb Nepeaayn aaH-
Hbix 10 7 F6UT/C ¢ WpKUHON nonockl kaHana 2,16 T, B anana3oHe ya-
ctot ISM 60 ITw. Crangapt WLAN |EEE 802.11ay cBsi3biBaeT BMECTE 10
YeTbIpex Takux kaHanoB Ans 06eCneyeHns CKoPoCTei nepefadn AaHHbIX
ot 20 [6ut/c no 40 réwr/c.

Ananuaatopbl cnekTtpa u curHanos R&S®FSW67 n R&S®FSW85, ocHalleH-
Hble onumeit R&S®FSW-B2001 v cneumanbHoii onumeint R&S®FSW-K95
ans namepenuit WLAN [EEE 802.11ad, sBnsioTcst eAMHCTBEHHBIMU Ha
PbIHKE KOMMIEKCHBIMU PELUEHNAMI, OXBaTbiBaKOWMMM npunoxeHus WLAN
IEEE 802.11ad.

Kpome Toro, aHannaatop R&S®FSW85 ¢ onuueit paciumpeHist nonochl
yacToT A0 4 I, 6,4 IMu nn 8,3 Iy, (R&S®FSW-B4001/-B6001/-B8001)
1 cneunanbHbIM npunoxennem ans uamepennii WLAN [EEE 802.11ay
(R&S®FSW-K97) obecneumnsaet npocToit aHanu3 curdanos WLAN IEEE
802.11ay. MNMpu ncnonbaosaruu onuwmm aHanuaa 8,3 M, 0aHUM HaxaTnem
KHOMKI MOXHO OLIEHUTb [10 YEeThIpeX 00beAMHEHHbIX KaHanoB.

Bluetooth® BR/EDR/LE

B coBpemeHHbIX cpeacTBax CBA3W 1 CMapThOHaX NCNONL3YIOTCA pa3nny-
Hble CTaHAAPTbI pagrocesau, Takue kak LTE, 5G NR, Wi-Fi, ceepxwmpoko-
nonocHas cBs3b 1 Bluetooth®. Anannaarop curHanos u cnektpa R&S®FSW
NPELHA3HAYEH 191 aHANN3a COBPEMEHHBIX YCTPOIICTB B COOTBETCTBUM CO
BCEMW NepeyncieHHbIMI cTanaaptamu. Mpunoxenne R&AS®FSW-K8 anq
n3mepeHnii Blueooth® noanepxmBaeT U3MepeHIs xapakTepucTuk Mo-
Jynaumu B pexume 1/Q, a Takxe N3MepeHns yTeykn MOLHOCTW B COCEA-
HWI KaHaN 1 BHYTPUMONOCHBIX U3NYYEHWUI B PEXMME UMEPEHNS CMEKTPa
C kayaHmem 4acToTbl. OHO Takxe NOAAEPXNBAET N3MEPEHNS CUTHANOB
Bluetooth® ¢ 6a3oBoit ckopocTbio nepeaayn (BR), NoBbILLEHHON CKOPO-
cTblo nepeaayn (EDR) 1 Hu3kum aHepronotpebnennem (LE), nossonss
13MepsiTb Takne 06s13aTeNbHble NapameTpbl, Kak BbIXOAHAS MOLLHOCTb,
CTabMUNBHOCTb HECYLLEN YaCTOTbI, TO4HOCTb MOZYASALMN N MOLHOCTb B CO-
CE[IHEM KaHane.

Ananus curdanos HRP UWB ¢ nomoLLbio CBEPXLWIMPOKONOAOCHOTO
13mMepuTenbHOro npunoxelns R&AS®FSW-K149 ¢ Bbicokoii 4acToToi
MOBTOPEHUS UMMYNbCOB.
CEEERN [ Bl CEEY ERTERER

X HRP UWB.
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PACLUMPEHHBIE YHKLNWN AHAJTU3A

CUTHAJIOB PJIC

PaciumperHbie GyHKLUMM aHanu3a 1 ObICTpas naeHTUOUKALMS Napa3nTHbIX U3NY4EHUIA IBNSIOTCS HEOOXOAMMbIM
YCNOBWEM MPU NPOBEAEHUN UCTIbITAHU COBPEMEHHBIX PAANONOKALMOHHBIX CUCTEM C WX LLIMPOKOMOAOCHBIMY
curHanamm, METofamt BHyTPUUMMYNbCHOM MOZYNSLMM 11 CKaykoOOPa3HOW NePECTPOIIKON YacTOThl.

BbICTpbIi U BCECTOPOHHMIA aHanu3 curHanos PJ1C
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 adpdekTBHOro obbema namaty noytn 8 1000 pas ans umnynbcoB
JINTENBHOCTBIO 10 1 MKC 1 YacToToit noBTopeHus 1 k. O6nagas BHy-
TPeHHelt nonocoit aHannaa o 8,3 Mu, aHanuzatop R&S®FSW moxer nc-
Mo/b30BaThCA NP paspaboTke CBEPXLIMPOKONONOCHLIX PJIC.
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DetanbHble uameperus PJIC co cxxatnem umnynbcos
(u3mepeHus B cuctemax ¢ Komnpeccuei)

Onums n3mepeHns 60koBbIx nenectkoB R&S®FSW-K6S nossonset name-
PSTb MapaMeTPbl CXaTust UMMYNbCOB 11 MOMOraeT OLEHNBATD YXyAILEHNE
xapakTepuctuk PJIC, cBsi3aHHOE, HanpuMep, ¢ MOAyNsTopaMn 1 BO30y-
autenamin. brarogaps BO3MOXHOCTV MMNOPTMPOBATL N060I STaNOHHbIA
I/Q-curnan B dopmate daina I/Q-gaHHbx, MOXHO paboTaTb ¢ KOH Y-
JeHUManbHbIMM, CNeLnan3npoBaHHbiMi GopMami curiana. Onums
R&S®FSW-K6S Takxe nopnepxuBaeT aTan0HHbIe CUrHabl, 3aXxBa4eHHbIe
aHann3atopom R&S®FSW 1 coxpaHeHHble B dopmarte daina 1/Q-aaHHbIx,
a Takxe BCTPOEHHbIE CUrHanbl, Takie kak ko, bapkepa v noanHomMmnanb-
Has YM.

Onpepenenne xapakTepucTk nepexoHoix npoueccos JIYM
CUTHaJIOB U CUTrHANOB CO CKauko0Opa3Hoil nepecTpoikoii
yactotb! (MMPY)

Onuus aHanu3a NepexoaHbIx npoLeccos/nameperns JIYM-curHanos
R&S®FSW-K60/-K60C no3sonseT onpeaensitb xapakrepucTUk1 CUrHanoB
HENpPEPbLIBHOTO M3Ay4eHNs C YacToTHON moaynaumei (FMCW), ucnonb-
3yeMblX B @BTOMOOWIbHbIX PAAMONOKALMOHHbIX faT4nkax. AHaNM3aTop
R&S®FSW aBTOMaTM4eCKM BbIMUCASET CKOPOCTL JIYM 1 OTKNOHEHME OT
naeansHoro FMCW-curHana, obecneunsas adhdeKT1BHYI0 ONTUMMU3ALMIO
PaLNONOKALWMOHHOIO faTynka.

Ananusatop R&S®FSW, ocHalLeHHbI 0nLUmMein UMNyNbCHbIX N3Mepe-
Huit R&S®FSW-KB, n3mepsiet napameTpbl UMNybca OAHUM HaxaTu-

€M KnaBuiin.

lMoka3aHbl napaMeTpbl CXatus UMNYNbCOB 1 0TOOpaxeHue kop-
penupoBaHHo BennymHbl JYM-uMnynbca ¢ NOMOLLbIO ONLuK
R&S®FSW-K6S.



Onups R&S®FSW-KB0 ¢ onumeit n3amepenns ckaukoobpasHbix NepexoioB
R&S®FSW-K60H sBnsieTcst yno6HbIM UHCTPYMEHTOM aHann3a CUrHanos ¢
ObICTPbIM NEPEKNIOYEHNEM KAHANIOB, BCTPEYAIOLMXCS, HANPUMED, B pa-
JMOCKCTEMAX CO CKaYkooOPa3HOM NepecTpoiikoi YacToTbl. MonyyeHHble
pe3ynbTaThl BKI0YAIOT B Ce65 Bpemst NpebbiBaHis/NepecTpoiiki, Bpems
NepekIoYeHns, YacToTy W IeBUALINIO.

Paclmperne R&S®FSW-KB0P ons nepexoaHoro ¢asoBoro Lyma aobas-
NSIET B PE3yNbTaTbl UIBMEPEHNI 3HAYEHNS HA30BOTO LyMa A5 OTAENbHbIX
curianos JIYM unn curHanos ¢ nepecTpoiikon YacToTbl.

YCTaHOBKa 191 U3MEPEHNS CXaTis UMNYAbCOB C U3MEPUTENBHOIA
onumeit R&S®FSW-K6/-K6S

R&S®FSW
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AHanu3atop nokasblBaeT TPEHAb! W BbINOMHAET CTAaTUCTUYECKNIA aHaNN3 NO
BCEM NapameTpam UmnynbcoB, curHanos JIYM u curHanos ¢ nepectpoi-
KOW YacToTbl. AHann3 TpeHaa No3BonseT ObICTPO ONPEAENsTh BANSHNE
HanpsXeHNst MUTanus (nam ux 4acToTsl, Hanpumep, 50 My uan 400 Tu) n
ObICTPO NPOBEPUTL CXEMbI CKAYKO0OPA3HOI NEPECTPOIAKN YaCTOThl 1 13-
MEHEHNS 3a Nepnog, NOBTOPEHNS MMMYNbCOB.

BbicTpoe n HazexHoe 0OHapyXXeHne napasuTHbIX U3NYYeHuit
Y1066 M3MEPUTL HN3KOYPOBHEBLIE NAPA3UTHBIE M3MY4EHIS, 4ACTO HEOOXO-
O/MO YMEHbLIMTD LUMPUHY NONOCHI PA3PELLEHIS, YTO YBENNYMBAET BPEMS
n3mepenus. Onuns u3meperns napasutHbix nanydeqnii R&S®FSW-K50
ABTOMATWU3NPYET NOWUCK NapasuTHBIX 3Ny4EHWIA, KOTOPbIV BbINOAHAETCS
ObiCTpee, Yem AOCTYNHbIE B aHANM3aTOpax CnekTpa CTaHAapTHbIE ByHK-
LM M3MEPEHNS NapasuTHBIX 3Ny4eHuit. HyXHO NNl BBECTW YaCTOTHBIN
[ManasoH 1 HeoBXOANMbINA YpOBEHb 0BHAPYXeHNs cnypoB. MpunoxeHne
BbIYWCANT ONTUMANbHYIO Nonocy paspeluerns (RBW) ang nameperus Ha
kaxmoit yacTote. Onuyst noucka napasuTHbIX n3nyyernin R&S®FSW-K50
3HAYMTENbHO ObICTPEE, YEM 0ObIYHbIE METO/IbI NOMCKA NAPa3NUTHBIX M3Ny4e-
HWiA NPy 3Meperun Ha ypoBHsx —120 ABMBT unn Hinke.

10.378152453 pis
FM Setting  FM S ~
Poin Ti

(ms) i
[ 0

Ananu3 FMCW-curHana ¢ nomMoLbio onuuu
R&S®FSW-K60C n nonockl aHanusa 8,3 Iy,

) 15.05.2019
-~ 08:57:2;

SGL

o1 Clrw

A Ol o A e e bty

43.0 GHz

Pesynbrar usmepeHns napasuTHbIX U3Ny4eHui
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WAEAJIbHbIN BbIBOP 19 TECTUPOBA-
HUA CNYTHUKOBbBIX CUCTEM CBA3U

CnyTHIKOBAs CBA3b A0MKHA OTBEYATb MHOXECTBY Pa3nnyHbIX TPEOOBAHMUI, NPEABIBASEMbIX K BELLAHWIO,
OECnpoBOAHON CBA3N U AUCTAHLMOHHOMY 30HAMPOBAHMIO, KaK A1 KOMMEPYECKMX, TaK U As FOCYAAPCTBEHHbIX
cuctem. Rohde & Schwarz npepnaraet ObICTPbIE U HAAEXHbIE BHICOKOTEXHONOTYHbIE U3MEPUTENbHbIE
PELLEHUS ANs NPOEKTUPOBaHMS, pa3paboTky 1 TECTUPOBAHNS NONE3HOI HArpPy3KK CMYTHUKOB, €€ NOACUCTEM I

KOMTMOHEHTOB.

MHorouyacTtoTHoe namepenue B3

Ananusatop cnektpa R&S®FSW u renepatop curHanos R&S®SMW200A mo-
IyT UCMOAb30BATLCS 1S M3MEPEHUS aBCOMOTHOTO U OTHOCUTENBHOMO rpyn-
MOBOro BpeMeHu 3aaepxky (TB3) CyTHUKOBLIX TPAHCMOHAEPOB, YACTOTHbIX
npeobpasoBsaTeneil u Apyrux KOMNOHEHTOB.

M3mepeHune oTHocUTeNbHOMO B3 nonocosoro dpunbtpa

MultiView
f Leve

Spectrum 2 X MC Group Delay

“ ““‘\‘“‘lm\
f J\ij\ I

“\H\]“l

Span 99.0 MHz  CF 950.0 MHz 9.9 MHz/

9.9 MHz/ Span 99.0 MHz

MultiView &8 Spectrum

X Ampl

N3mepenune koapduumenta yeunenus (AM/AM) yeunutens. ins no-
Ka3aHHO BbilLe KPUBOW B KA4eCTBE 3a[alOLLEr0 NCNONb30BaNCs He-
MOJY/IMPOBAHHBIA CUrHAN C IMHEHbIM HapacTaHNeM MOLLHOCTH. Kak
1 oxupanocs, kpusas AM/AM aensetcs nuHeinHoil. Kpusas cnpasa
Obina U3mMepeHa ¢ NOMOLLbIO LLIMPPOBOro MOLYIMPOBAHHOTO CUrHanNa,
chopmupoBaHHoro reHepatopom R&S®SMW200A. OHa npeacrtasnset
coboii 06naynyto kpusyto AM/AM; TonwwmHa IMHUK cBSI3aHa ¢ addek-
Tamu NamsiTu yCunuTens.

14

Onums R&S®FSW-K17 06ecneynBaeT TOYHOCTb 1 HC 1St OTHOCUTENbHBIX
namepenuii B3 B npeobpasosatensx yactotbl n 300 NC NpK N3MEPEHNSX
6e3 npeobpa3oBaHmMs YacToThI.

OHa npefHasHaveHa ans paboTbl C UCKAKEHWSIMU CUTHANO0B, BO3HUKAIO-
LMW BO BPEMS UCTIbITAHNIA HA OpbuTe, M 06ECTEYNBAET CBEPXHU3KMIA
MOPOTOBbI YPOBEHb LLYMA, BbI3BAHHOTO OMOPHBIMU MHOTO4YACTOTHBIMM
curHanamu. [inq namepenuii ¢ npeobpasoBaHneM YacTOTbl STANOHHbIA
CMECUTENb WM 3TANOHHOE YCTPOIICTBO HE NOTPebyeTcs.

Onums R&S®FSW-K17S npeactasnset cob0i paciumpeHie onuum
R&S®FSW-K17. OHa 06ecneynBaeT BOAMOXHOCTb aHanM3a LNpoKono-
NIOCHOrO CUrHana s NoBbILEHNS OOLIEr0 OTHOLIEHMS CUTHAN/LLIYM U CKO-
POCTU M3MEPEHNS 33 CYET aHaNM3a NOAAMANA30HOB BCErO CUrHANA.

Bnaropaps aToit onuuy HeboNbLIME Y4aCTKW CUrHana MOXHO nocneo-
BaTe/bHO BbIBOAUTL Ha R&S®SMW200A 1 aHanuanpoBath ¢ NOMOLLbIO
R&S®FSW.

B CRyTHWKOBbIX MPYMEHEHNSIX YPE3BbIYANHO BAXHBIMU SBASKOTCS MOBTOPSI-
€MOCTb 1 TOYHOCTb UBMEPEHMIA. [Tp1 3TOM KPUTUYECKN BAXHO UMETb XO-
POLLNIA AMHAMUYECKMIA Anana3oH. 310 0COBEHHO BaXHO NpK NPOBEAEHUM
WNCMbITAHWMIA CYTHIUKA HA CUCTEMHOM YPOBHE B CPEE C BbICOKUM KO3 dU-
LMeHTOM yeunenus (okono 120 nb), BLICOKMM YPOBHEM LLyMa 11 BHICOKIM
YPOBHEM WHTEpMOAYASUAN. OaHUM 13 CNOCOBOB YAYHLWNTb AUHAMUYECKMIA
[1anasoH SBASETCS UCN0b30BaHNe Donee y3knx 3afatoLimx CUrHanos.

ToniwmHa AnHUK:
addekT namatn



N3mepeHne napameTpoB ycunurtenei

KombuHaLus BekTopHOro reHeparopa curHanos R&S®SMW200A,
R&S®SMM100A 1 R&S®SMBV100B 1 aHanu3atopa cnekTpa u cur-
Hanos R&S®FSW, ocHaleHHoro onupeit R&S®FSW-K18, npurogHa ang
CHAITIS XapaKTEPUCTUK ABYXNOPTOBLIX YCTPOWCTB, Kak HanpuMep, cnyT-
HUKOBbIX TPAHCMOHAEPOB, YCUAUTENEIH MOLLHOCTY 1 Npeo6pasoBatenei.
Onups R&S®FSW-K18 ncnonbayet nnbo pa3BepTky No MOLHOCTYA HEMO-
JYNMPOBAHHOTO CUrHana, Mbo CuUrHan BXoHOr0 BO3AECcTBUS ¢ LMpPO-
BOW MOAYNSLMEN Ans ONpefeNneHns xapakrepuctuki MY npu Tectposa-
HUM B PEA/IbHBIX YCOBMAX C MOMOLLBIO CUrHaNa ¢ TON Xe MOAyNsLMen,
MONOCOM YaCTOT W NMUK-(HAKTOPOM, YTO W B HYXHOM NPUMEHEHUN. B Tununy-
Hble M3MEPEHNS BXOIAT CXaTne AMHAMWUYECcKOro ananasoHa yeunerus,
AM/AM, AM/®M, nckaxenus n koapduument ACLR. Onups
R&S®FSW-K18D ocyiecTsnseT npsmoe LndpoBoe NpeapickaxeHne, Ko-
TOPOE MHEAPU3YET UCMbITYEMOE YCTPONCTBO HA OCHOBE UTEPATUBHOMO
noaxoaa. OHO MuHUMK3MPYeET Moaynb EVM u koadpuument ACLR 6e3
OrpaHuyeHns onpeaeneqHbiM anroputMom DPD. Takum 06pasom, 1o
NAeanbHbIA MHCTPYMEHT /1St CPABHEHWS YCUAUTENEN MOLLHOCTM B YCIOBU-
ax MHeapu3aumun. Kpome toro, onumst R&S®FSW-K18M ncnonb3yet anro-
PUTM, NPUTOAHLIA Ans Nto6Oro ONOPHOTo curHana. Onuus
R&S®FSW-K18F n3mepsieT 4aCToTHYIO XapakTepucTMKy UCMbITYeMOro
YCTPOWCTBA W OTOOPaxaeT amnauTyay, Gasy 1 rpynnoByto 3afepxky B 3a-
BMCMMOCTY OT 4aCTOTbl.

MultiView &8 Spectrum
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2 Result Summary
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Power Density
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1 -151.00 dBm/Hz

MultiView X VSA
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Phase Error RMS
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Magnitude Error RMS
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Symbol Rate Error
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1/Q Offset
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Gain Imbalance
Quadrature Error
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3 Mag(Capture Buffer)

16000 sym

NPR
58.58 dB
- measuring... []

Koaddpuument mowHoctu wyma (NPR)

Ananuzatop R&S®FSW, ocHallgHHbIi onuyeit R&S®FSW-K19, obecneun-
BaET NPOCTON 11 yA0OHbIA cnocob namepeHns koadduumerta NPR makcu-
MyM 10 25 Bblpe3am.

Ananua mopynsiuum DVB-S2X

MpunoxeHue A9 aHann3a MHOrO4acToTHOM Moaynaumun R&S®FSW-K70M
(Tpebyetcs onups R&S®FSW-K70) no3Bonsiet aHanmampoBaTb CUrHabl
DVB-S2X. Mpunoxexne R&S®FSW-K70M o6HapyxumBaeT Hayano kaapa,
LEMOJYNMPYET 1 3arofioBOK, U NONE3HYI0 HArpy3ky CUrHana, a Takke OTo-
OpaxaeT anarpaMmmy CUrHanbHOrO CO3BE3AMS C COOTBETCTBYIOLMMU Napa-
MeTpami aHanm3a Moay LK.

MU3mepenue koadPuumeHta 6uToBbIX OWIMGOK (BER)
Mpunoxexne R&S®FSW-K70P saBnsieTcs paciumpeHinem onuyn BEKTOpHO-
ro aHanu3a curHanos R&S®FSW-K70. OHo no3sonsieT namepsitb UCXO/-
Hbll K03QdrUMeHT 6UTOBLIX OWKMOOK (BER) No nceBaocayyaiHon ABony-
Holh nocnenoBatenbHocTi (PRBS) Bnnots oo PRBS23. Kpome Toro, onuus
R&S®FSW-K70 obecneunBaeT BO3MOXHOCTb M3MePEHUS k03D dUUmMeHTa
BER Ha 6a3e nonb3oBarensCckux NocnenoBaTebHOCTel GUToB.

® 1Rm Clrw

1

oy

!
Span 176.0 MHz

N3mepenne koappuumeHTa MOLLHOCTY LyMa C MOMOLLbIO OMLUK
EJ R&S®FSW-K19

Curnansl DVB-S2X ncnonb3yioT pasHble CXxeMbl MOAYASLUM ANS
CeKUMin MONe3HOW Harpy3km 1 3aronoska kagpa. PasnuyHble Tunbl
MOZYASLMMA MOTYT BbITb NPOAHANM3NPOBAHLI C MOMOLLbIO ONLMiA
R&S®FSW-K70M n R&S®FSW-K70. Ha npuBefieHHOM Bbille CHUMKE
3kpaHa nokasaH curHan DVB-S2X ¢ mogynsumeii 64APSK nns no-

nesHoii Harpy3kv 1 QPSK ans kaHanos nunoT-CUrHanoB.

Rohde & Schwarz Axanusatop cnextpa u curtanos R&S®FSW 15



onunga AHAJIN3A CMEKTPA B PEAJIbHOM
MACLUTABE BPEMEHW AJ1A U3YHEHNSA
CAMbIX KPATKOBPEMEHHbIX COBbITUN

Ananunsatop R&S®FSW, ocHalgHHbI BbICOKONPOU3BOAUTENbHbIMY onupsamin R&S®FSW-K161R,
R&S®FSW-B512R n R&S®FSW-BB00OR, cnocobeH HenpepbiBHO 0ToOpaxatb BY-cnekTp B peanbHoM maciutade
BpeMeHu. Perynupyemoe no ypoBHIO 0OHapyxeHne curianos 3aHumaeT MeHee 0,5 mkc (R&S®FSW-BSOOR).

MonHoYHKUMOHANbHLIA aHaNU3aToP CMEKTpa U CUrHaNoB Onw no3sonsitoT aHanuaaropy R&S®FSW BbINOAHATL U3MepUTENbHbIE 3a-

peasibHOro BpemeHu Ja4y 4N WMPOKOro CnekTpa NpUMEHeRuii. Hanpumep, MHXeHepbl aspo-

Onuum R&S®FSW-K161R, R&S®FSW-B512R 1 R&S®FSW-B80OR nenaior  kocmuyeckoit 1 060POHHON NPOMBILLNEHHOCTY B NEPBYIO 04epeab OyayT

R&S®FSW nonHoGyHKLMOHaNbHBIM aHANN3aTOPOM CMEKTPA W CUTHANOB CO  COCPE0TOYEHbI HA HEMPEPbIBHOM aHaNIM3e PafnoNoKaLMOHHbIX CUrHa-

BCTPOEHHON GyHKUMEN aHann3a B peanbHoM Maclutabe Bpemeru. Ecim NI0B C ObICTPOI NEpeCcTPOKOIA YaCTOTbI 1 OBHAPYXEHUN HEXenaTeNbHbIX

Peryanpyemoro no YpoBHK 0OHAPYXEHWUS CUTHAN0B AIMTENBHOCTbIO 60- napasuTHbIX M3NY4EHNIA NPU NPOBEPKE TAaKTUYECKNX CUCTEM CBSI3M C Obl-

nee 15 MKC J0CTaTOYHO, C NOMOLLBIO MPOrPAMMHOIO KOZIA MOXHO akTWBU-  CTPOI NEPECTPONKON YaCTOThI.

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

(npw ycnoBum yCTaHOBKM HEOBXOAMMON NN NONOCHI NPOMYCKAHMS). PerynupytoLuym opraHam Takxe TpebyeTcst HenpepbiBHO KOHTPONNPOBATh
4aCTOTHbIE AMANa30Hbl M HAAEXHO 0OHAPYXNBATb HEXENATENbHBIE UK
HENMLIEH3MPOBAHHbIE CUTHAbI.

CnekTp B peanbHoM Maclutabe Bpemenu B ISM-anana3oHe Ha yactote 2,4 Ty

'l ﬁ m ﬂ « -'f_dv @ Q E! c‘_i} g R’) e Bandwidthx

Multiview @B Spe X 10 Analyzer X Real-Time Spectrum X  vsa X  wvsa:z ctrum 2 Res BW

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

Sweep Time
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Sweep Time
Manual
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2 Spectrogram e 1Pk Clrw S S8ndem L
; _ <

Dwell Time
Manual
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Overview

CF 2.45 GHz B ] ~ 8pan 100.0 MHz

E Aborted
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O0OHapyxeHue CBEPXKOPOTKMX CUTHANOB UK CUTHANOB C
ObICTPOI1 NepecTPoiiKoii YacTOTbI

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®).

CoxpaHeHue cneKkTpoB s nocnenyioulero, onee
JeTanbHOro aHanmaa

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 obnacti (R&S®FSW-K161R) npu nonoce aHanm-
3a 160 MI'u. MakcumansHasi ckopocTb BbluncneHus b®, coctasnsiowas
nouTn 2,4 MNH cnekTpoB/c obecneunsaet nepekpeitie 16 % npu nonoce
aHanmsa 800 MIy.

KnioyeBbie napameTpbl Npy aHanu3e B peasbHOM MacluTabe BpeMeHu

R&S®FSW-K161R" R&S®FSW-B512R

[Jlvxa BN ot 1024 no 16000 ot 1024 no 32000

MakcumanbHas nonoca nponyckaHus 8

160 My 512 My,
PEexume peasnbHoro BPEMEHN
MaKcmwjaanaq n0A10ca NPONyCkaHs no- 160 MMy 512 ML
TOKOBOI1 nepeaayn
Monoca aemopynsiummn 320 Mry, 512 My,
MakcumanbHas ckopocts BM® (BMd/c) 585938 1171875
Touka POI 1,87 mKc 0,91 mkc
KoHdurypupyemas nonb3osarenem
nonoca paspetuetus (RBW) B Buge otHo- ot 6,35 1o 3200 0T 6,25 no 6400

LweHust noaockl 063opa k RBW

" Tonbko ¢ paclumpernem nonocel nponyckaxus R&S®FSW-B160/-B320.
2 TonbKo ¢ pacluupeHinem nonockl nponyckanns R&S®FSW-B512.
9 Tonbko ¢ pacwupeHuem nonocsl nponyckanus R&S®FSW-B1200/-B2001.

R&S®FSW-K512RE? R&S®FSW-B800R  R&S®FSW-K800RE®

ot 1024 o 32000 ot 512 no 32000 o1 512 710 32000
512 My, 800 Mry, 800 Mry,

512 Mry 1000 Mry, 1000 Mry,

512 Mry, 21Ty 21y

71022 2343750 71022

> 15 mMKe 0,46 mkc > 15 mMKe

ot 51,2 no 6400 ot 6,25 10 6400 ot 80 no 6400

Rohde & Schwarz Ananusatop cnektpa 1 curanos R&SFSW 17



BbICOKO3®ODEKTUBHOE MPUJTIOXEHNE
Ang AHAIN3A CUTHAJTIOB C BEKTOPHOM

MOOYNALUNEN

Onums BekTOpHOro aHann3a curHanoB R&S®FSW-K70 ob6ecneumBaet rubkuii aHann3 OAUMHOYHbIX HECYLLVX C
UMPPOBON MOAYNSALMEN BNOTb A0 OUTOBOIO YPOBHS. YeTKO CTPYKTYPUPOBAHHAS KOHLENLMS paboThl ynpoLaeT
NPOBeJEHNE 3MEPEHNIA, HECMOTPS Ha LUMPOKWIA CNEKTP MHCTPYMEHTOB aHamaa.

ubkuin ananu3 mopynauum ot MSK no 4096QAM
» dopmartbl MOLYNSLMM
— 2FSK, ot 4FSK 0 64FSK
— MSK, GMSK, DMSK
— BPSK, m/2-BPSK, n/2-DBPSK, QPSK, QPSK co cagurom, DQPSK,
n/4-DQPSK, 3n/4-QPSK, 8PSK, D8PSK, 3m/8-8PSK, 1/8-D8PSK
— 16QAM, 32QAM, 64QAM, 128QAM, 256QAM, 512QAM,
1024QAM, 2048QAM, 4096QAM
— 16APSK (DVB-52), 32APSK (DVB-52), 2ASK, 4ASK
— m/4-16QAM (EDGE), -n/4-32QAM (EDGE), SOQPSK
» JlnuHa aHanu3a fo 128 000 cumsonos
» [lonoca aHanu3a curHanos 28 M,
(onumonansbHo 40/80/160/320/512 MI'u, v 1.2/2/4/6.4/8.3 TTw)

OKHO C 4eTKO CTPYKTYPUPOBAHHOM BNOK-CXEMOiA

MR delcxa QE S
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. Specific Settings for

MHoro4ncneHHble HACTPOWKN CTAaHAAPTOB MO YMONYAHUIO
> OnpenenﬂeMble NoNb30BaTENIEM CUTHANIbHBIE CO3BE3UNA 1
COOTBETCTBUA

GSM, GSM/EDGE

3GPP WCDMA, EUTRA/LTE, CDMA2000®

TETRA, APC025

Bluetooth®, ZigBee

DECT, DVB-S2(X), DOCSIS 3.0

vVvyyvyyvyy

MpocToTa paboThl 3a cyeT rpaduyeckoii NoasepPXKu
Buayanuaauus atanos AeMOAYNAUMM U CBA3aHHBIX C HEW HACTPOEK Ha-
CTONBKO ICHA, YTO [JAXE HOBMYKM W1 HEMOCTOSHHBIE MO/b30BATENN CMO-
IYT HaiATK NpaBuUAbHble HACTPOIKKM. CoYeTaHNe CEHCOPHOTO aKpaHa 1
ON0K-CXeMbl U3MEPEHNS ynpoLLaeT paboTy 1 NPeACcTaBAeHNe pesybTa-
T0B. Onums R&S®FSW-K70 nomoraeT nonb3osaTensaM aBTOMaTU4YECKi Ha-
XOAUTb NONE3HbIE HACTPONKM Ha OCHOBE ONUCAHWUS aHANIMBMPYEMOTO CUT-
Hana (Hanpumep, dopmara MOayNALUMM, HeNPEPBIBHOTO WK NAKETHOrO,
CWUMBOSIbHOM CKOPOCTU, GuibTpaLmMn Nepeaayn).
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» AHanu3 cnekTpa M3MepeHHOro CUrHana u curHana olwmnbk nomoraet
N0Ab30BATENSIM HAXOAMTb OLINGKN B CUTHANE, Takue Kak HenpaBuibHas
GUALTPALMA W HaNKYME NOMeEX

I'OKMe MHCTPYMEHTbI 1A AEeTaIbHOIo aHannu3a CUrHanos
LenaioT NOUCK HeucnpaBHOCTEN AENCTBUTENbHO IETKUM
> BhiGop cnocoba oToBpaxeHna aMnanuTyasl, YacToThl 1 dasbl

— 1/Q, rna3koBas auarpamma; ownbkx no amnantyae, Gase win » [nbKMiA NOMCK NAKETOB 191 aHaNN3a CNOXHbIX KOMOMHALNA CUTHANoB,
yacTore KOPOTKMX NAKETOB W CMELLAHHBIX CUTHANOB — BO3MOXHOCTH,
— CurHansbHoe C03Be3aue 1 BeKTOpHas auarpamma BbIXOZSALLME 32 PAMKN MHOTWX aHaN3aTOPOB CUrHAN0B
» Ananu3 BY-curHanos win aHanoroBbix 1 LMGPOBbIX MOLYIMPYIOLLNX » OkBanansep NOMOraeT B NOMCKE ONTUMANBLHON KOHCTPYKLMM GuisTpa
CUrHanoB
» Cratuctnyecknin aHanns
— lucrorpamma

— CKO 1 95-i1 npoLeHTMnb B CBOAKE Pe3ynbTaToB

Ananus curHana ¢ mogynsuvein 1024QAM: guarpamma cUrHanbHoro co3sesaausi, Tabnuua pesynsratos, Tabnnua CUMBONOB

1 pacnpegenexue EVM

S RieBEE=zZE E > 2 X0 (o]
X VSA X

Mod 1 z SGL
It Range # 1 Stat Count 10/10
3 Result Summary
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2.48 0sym

10000 sym
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Result Length 100

3 Vector I/Q(Meas&Ref)
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NOJIb3OBATEJIbCKOE MPUNTOXEHUE
anga AHAJIN3A CUTHAJIOB OFDM

Onuus aHanm3a curdanos R&AS®FSW-K96 OFDM cnyxuT ans yao6HOro aHanmaa nofb30BaTeNbCKuX CUrHan0B

OFDM.

Onuus R&AS®FSW-K96 06ecneynBaeT feMOayNSLUmMO 1 aHann3 nofb3o-
BaTeNbCkix curHanos OFDM u DFT-s-OFDM (SC-FDMA) ¢ 13BeCTHbIM
pasmepom bMN® n unknnyeckum npedukcom (CP). CuHxpoHu3aums
BbINONHSAETCS C NOMOLLBIO LIMKANYECKOro npedukca U BBOAHOI
nocnefoBaTenbHOCTY.

Macrep daiina kondurypauum n umnopt

BcTpoenHbiin macTep daiina KoHdUrypaumm no3BoNseT 3a CYUTaHHbIE
MUHYTbI CO3AaBaTh haiin KOHGUrypaumum ¢ ONcaHNeM NiuoT-CUrHanoB,
PECYPCOB AaHHBIX 1 MOAyAsumiA. Mactep ¢ Bu3yanbHbIM NPeACTaBNeHu-
€M CTPYKTYPbl CUTHAN0B NO3BONSET NErko BbiGUpaTh NO3NLMM CIMBOAA U
HecylLelt B npeaenax curHana, a Takxe Aenarb Bbl6op Ha OCHOBE TOYKM
CUTHANIbHOTO CO3BE3AMS AN HA3HAYEHNS TUNOB NUNOT-CUTHANOB N MOZY-
NAUNAN [aHHBIX.

Kpome Toro, onuus R&S®FSW-K96 cnocobHa npoBoauTb NOAHbIA aHa-
N3 CUTHANOB, CO3AAHHBIX C MOMOLLBIO OMLYM FEHEPUPOBAHNS CUTHANOB
R&S®SMW-K114 OFDM Ha ocHoBe ¢aiina koHpurypaLum, aBTomatiye-
CKM CO3[,aBaEMOr0 Ha reHeparope.

Ananus nonb3osarenbckoro curiana OFDM ¢ nonocoit nponyckanus 100 MIy,

w4l e

OFDM VSA

MultiView

Ref Level - dBm
Att dB  Freq -

Capture Time

Sample Rate CP Length

6 Magnitude Capture C o]

Os 6.0 ms -2 kcarr
2 Result Summary
Average Unit
dB
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M'bKoCTb 1 HE3aBMCUMOCTb OT CTaHJapPTOB

Onums R&S®FSW-K96 naeT BOBMOXHOCTW aHann3a axe camblx COXHbIX
curtanos OFDM Ha 0CHOBE CTaHAapTOB CBSI3M, OAIHAKO ee peanbHoe npe-
MMYLLIECTBO 3aK/I0YaETCs B BbICOKO CBOGOE AENCTBUIA C TOYKM 3PEHNS
BbIOMPaAEMOit KOHdUrypaLmm 1 NapameTpOB U3MEPEHNIA.

Onpepensiemble nonb3oBarenem napametpbl OFDM:

» YacToTa anckpeTnsaumn, pasmep BI®, Bpems 3axsata, AinHa
pesynbrata

» [lnvHa umknngeckoro npedukca: ansg kaxaon KoHGurypaumum curHana
NOAAEPXNBAIOTCS IBE Pa3NNYHbIe [MHbI LMKIMYECKOro npedukca

» CrpykTypa npeambyni

MUNOT-CUrHabl U HECYLLME AHHBIX

®uKCMPOBaHHbIE TOYKM CUTHANBHOTO CO3BE3ANS NS Kaxaoro 06pasua

NUNOT-cUrHana

Pasnuytble GopmaTbl MOAYAALMN AN HECYLLMX LAHHbBIX

NneHTndukatop cumBona u pesynbtat GUTOBOMO NOTOKA

PacnoaHaBaHue NakeTHbIX CUrHaNoB

OueHka 1 BbIpaBHUBAHWE KaHala Ha OCHOBE OTCNEXMBaHUS (asbl,

BPEMEHU 1 YPOBHS

Linknnyeckoe CMELLEHME 3afepXKN

Cwmewenne BMN®

» [peaBaputenbHas HACTPOMKa TpaHCHOpMaLm

O x O =

Result Length
Config OF

vy

vvyyy

vy
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BHYTPEHHAA CUCTEMA MOHUTOPWUHIA
3ArPY3KWU NMPUBOPA (HUMS)

MoBbiLEHNe KO3dPuumeHTa 3arpyski 060pya0BaHNS, NPEAOTBPALLEHNE NPOCTOEB U CHUXEHWE 3aTpar.

B HacToslliee Bpems Bce 60MblUE KOHTPONbHO-U3MEpUTENbHOT0 060pyI0-
BaHMS NOAKMIOYAETCS K NOKANbHON ceTh. MOHUTOPUHT 060pYA0BaHIS HE-
00X04UM NG YBENMYEHUS Er0 YPOBHS UCMONb30BAHMSA, UCKIIOYEHNS NPO-
CTOEB W OMTUMU3ALMN 3aTpaT.

R&S®FSW npeanaraet nporpammuyto onupo R&S®FSW-K980 HUMS ans
MPOCTOr0 MOHUTOPWHIA UCNONb30BAHNS U COCTOSHUS 060PYAOBAHNS.

KoHdurypaums onummn R&S®FSW K-980 HUMS

IR B EEEE EX R

X SGNR ! Xx

MultiView B8 Spectrum !

Ref Level 0.00 dBrr
ALt
1 ACLR

® RBW 100 kHz
Network + Remote
Network

GPIB Compatibility LAN

State On

Protocol, Device Tags

View Tracked Information

Delete HUMS History

Configure

Export HUMS History

970 nporpaMmHoe 0becneyeHre paboTaeT B kayecTse cepauca B GOHO-
BOM pexume 1 00MeHMBAETCS MHDOPMALMEN C ONEPALIMOHHON CUCTEMOIA
(OS) 1 BcTpoerHbIM MO yetpoiicTaa. Monyuutb gocTyn k onuum HUMS
MOXHO C nomoLLpto nHTepdeiica SNMP win REST; oHa npefnocTtasnset
BCI0 HEOOXOAMMYI0 MHOPMALIMID O COCTOSHUM W NCMONb30BAHUM YCTPON-
CTBa B ONMPe/IeNeHHble 0TPE3KN BPEMEH.

Setup

q Reference

q Transducer

HUMS Remote Errors

user
| correction

Off

,| Alignment

.| Display

Open Device Web > HUMS

Parameter
y Coupling

Network +
| Remote

System
| Config

[ ]

Service +

ban 519.0 MHz | 4| support

Onups R&S®FSW-K980 HUMS nepepaeT aanHble 06 MCNOAb30BAHNN 11 COCTOSHIN YCTPORCTBA Yepes uHTepderickl SNMP nnn REST.

MeTku (Taru) noGanbHblii cepeuc

\ V
\ V
N 7

CepaMcHas
UHGOpMaums

WNHdopmaums
00 1CMONb30BAHMN

A
g NHdpopmaums %
0 cucTemax

MHdopmauus MHdopmauys
00 ycTpoiicTee AKTMBHOCTb YCTPOCTBA I 0 6e3onacHocT XPaHEHMS JaHHbIX
g O
@ \
T ° I <—— SNMP/REST —»

MNK-knneHt

Mpubop, ucnonbayowmii HUMS
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LUINPOKUI CNEKTP UBMEPUTEJIbHbIX
NPUNOXEHUN

YHuBepcanbHble N3MepUTesibHbIe NPUIOXEHUS

U3meputensHoe
npUIoXeHue

R&S®FSW-K6

3MepeHus uMnynbCoB

R&S®FSW-K6S

BoKOBOIT NenecTok BO BpeMeHHoi 06nactu

R&S®FSW-K7
AHann3 MOAYNSILWMN A5 OTAENbHBIX HECYLUWX C
mogynsuveit AM/YM/OM

R&S®FSW-K15

W3amepenue curxanos VOR/ILS

R&S®FSW-K17

MHorouacToTHoe n3mepeHue NB3

R&S®FSW-K17S

W3amepenue noanuanasona ang MB3

R&S®FSW-K18

13MepeHue napameTpo yeunuTenei

R&S®FSW-K18D
M3mepenue METofOM NpsMbIX
NPEbICKAXEHNI

R&S®FSW-K18F

13MepeHus 4aCTOTHbIX XapakTepucTuk

R&S®FSW-K18M
LIM$poBOe NPEAbICKAXEHHE Ha OCHOBE NONK-
HOMa C NaMATbI0

R&S®FSW-K19

W3mepenme KoapduLmeHTa MOLLHOCTH Wyma

R&S®FSW-K30
W3mepetme koadduLmenTa lwyma u yeunenus
meTofoM Y-aktopa

22

N3mepsembie napameTpbl

MapameTpbl IMMYNbCOB:

» Bpems: AAUTENbHOCTb, YacTOTa NOBTOPEHWS, NepUoj NOBTOPEHNS,
k03 GUUMEHT 3aN0oNHeHNs, BpeMs HapacTaHus/cnaza, Bpems
YCTaHOBJIEHNS, BDEMEHHAs METKA, BPEMS BbIKIOYEHNS

» YacToTa: 4acToTa HecyLein, MeXUMnyabCHas pasHoCTb 4aCcToT, CKOPOCTb
M3MEHEeHNs 4acCTOTbl, AEBUALNA YACTOThI, owunbka no yacToTe

» MOLWHOCTb: NMKOBAS MOWHOCTb, CPEAHSS MOLHOCTb, OTHOLIEHUE NUKOBOIA
MOLLHOCTU K CPEAHEN, MEXUMMYNbCHAS MOLWHOCTb.

» dasza: dpasa Hecyleit, MeXUMNYAbCHAsA pasHoCTb Bas, feBnauns dpasbl,
owwubka no pase

» Amnautypa: cnag, nynbcauuu, AAUTENbHOCTb BbIGPOCA, YPOBEHD BEPLINHbI/
OCHOBAHMS, yCPeJHEHNe N0 MOLWHOCTI, CPeAHsA NepeaBaemMas MOLLHOCTb,
MUHWUMAJIbHAS/MUKOBAS MOLWHOCTb, OTHOLIEHWE MOLLHOCTEl NUKoBas
K CpefHen/nukoBas K MUHUManbHO, MEXUMAYNbCHOE OTHOWEHNe
MOLLHOCTEN

BokoBoi1 nenecTok Bo BpeMeHHoi 061acTi: ypoBeHb N1KOBBIIA-K-60KOBOMY, HTE-

IPUPOBaHHbLIN YPOBEHb GOKOBOTO, OCHOBHOI IENECTOK MO YPOBHIO 3 B, 3ajepxka

60k0BOro Nenectka, K3 ULMEHT CXaTus, MOLLHOCTb/$a3a/4acToTa OCHOBHOrO

nenectka, KOppenaums nukoB

» [ny6una mogynsuum (AM)

» [lesnaums 4actotsl (YM)

» [leuauus dasel (OM)

» YacTtota MmopynsLumn

» KHW (THD) u SINAD

» MoLwWHOCTb HecyLel

VOR:

» Menenr (pasa VOR)

» Koadbduunent AM 30 /9960 Iy

» [lesnaumns YM 30 Iy (nogHecywas)

» 30 I14/9960 'y AM /30 'y YM: yacTota, K2, K3, KHU

» VaeHTudukatop: KoahOUuMeHT MOAYNALMM, 4acTOTa, KOJ,

ILS:

» DDM, SDM

» Koappuument AM 90 /150 My

» 90 ly/150 My AM: yacTota, K2, K3, KHU, dasa

» aeHTudukatop: KoahOUUMeHT MOAYNALMM, 4acTOTa, KOJ,

» B3 (abCoNoTHOE M OTHOCUTENbHOE)
» Moaynb
» Jtan

» AM/AM, AM/®OM, EVM

» TonwmHa kpuebix AM/OM n AM/AM

» CHHXPOHHOE M3MepeHne BY-curHana n Hanpsxexus u Toka ycunnTens

» KM cymmmnposanus mowHocTu (PAE) no ycunutensm ¢ 0TCReXnBaHUEM
orn6atouei

» AmnauTyaa, ¢pasa u F'B3 0THOCUTENBLHO YaCTOTbI

» Koapduunentsl nonnHoma (R&S®FSW-K18)

» KoadbduumeHtsl nonuHoma ¢ namstbio (R&S®FSW-K18M)

KoadduumeHt mowHocTh wyma

» KoapduuneHt wyma

» Llymosas Temneparypa
» Yeuneune

» Y-akTop

N3meputenbHble GyHKLUM

» To4eyHble M3MEPEHNS B UMNYNLCE: YacTOTa, aMnAuTyAa, Gasa oT UMnybCa,
TPEHAbI M TUCTOrpaMMbl 41151 BCEX NapaMeTpoB

» Cratuctuka no umnynbcam: CKO, cpenHee, Makcumym, MUHIMYM

» TabauLbl MNYNbCOB

> 3aaaBaeMmble N0b30BATENEM NapaMeTpbl U3MEPEHHS

» CermeHTUpOBaHHbI 3aXBaT JaHHbIX

» AHanu3 60KOBbIX 1ENeCTKOB BO BPEMEHHOW 06nacTu (TpebyeTcs onuus
R&S®FSW-K6S)

» CnekTp AF

» CnekTp BY

» hpukauns curianos AF

» OunbTpel AF (OHY 1 GBY)

» Bagewwusaiowme dpunstpsl (CCITT)
» lllymonoaasnenne

» JTaNOHHblE namepeHuns anga KaﬂVIGpOBKI/I HaBUraLuNOHHbIX NPUEMHNKOB
» KOHTPO/bHbIE M3MePeHNs HadeMHbIx cTaHunit ILS/VOR
» /13mepeHune 1 kanmbposka Ha3eMHbIX TECTEPOB

» KanubpoBka (3arpyaka v CoxpaHeHne kanubpoBOYHbIX AaHHbIX) ANs
n3MepeHnsa napameTpoB KOMMNOHEHTOB 1 npeoﬁpaaoaaTeneﬁ 4acCTOThI
» HacTpansaemble MHOT04aCTOTHbIE CLEHapUM

» 06Lwue n3ameperus yecunutenei

» LludpoBoe npefpickaxeHne Ha 0CHOBE NoANHOMOB (R&S®FSW-K18)

» Mpsmoe undposoe npeapickaxenne (R&S®FSW-K18D)

» [peabickaxeHune Ha OCHOBE NOAMHOMOB € namsaTbio (R&SPFSW-K18M)

> YnpasneHue u CUHXPOHM3aLLMS BEKTOPHOO reHepaTopa CUrHanos
R&S®SMW200A

> Onpep,eﬂeHme AVHAMU4YeCKoro ananasoHa AByxXnopTOBbIX \/CTpOV]CTB

KoadbduumeHT MOWHOCTY Lyma NO3BONSET N3MEPATb MHTEPMOZYNALMIO 1 YPO-

BEHb COBCTBEHHOrO Lyma B BY npuemonepesatinkax 1 KOMNOHEHTax CryTHUKOBbIX

CcUCTEM

» Koppekuus Wwyma aHanu3atopa (Koppekuuns 2-ro kackana)

» 3mepenue UY ¢ npeobpa3oBaHnem 4acToTbl

> ‘mpaBneHme reHepaTtopom B Ka4eCTBe retepoanHa npu SMEPEHnax ¢
npeo6pa3oBaHNEM 4aCTOTbI

» SSBn DSB



nsepcasibHble U3MepUTesibHbie NPUN0XEeHUs

R&S®FSW-K40

N3meperve $hasosoro Lwyma

R&S®FSW-K50

13mepeHme NapasuTHbIX U3nyyeHmit

R&S®FSW-K54
[lnarHoctuka AMC u npeagaputenbHble 1c-
MbITAHUA HA COOTBETCTBUE KOMMEPYECKVM 11
BOEHHbIM CTaHaapTam

R&S®FSW-K544

Koppekust 4aCTOTHOI XapakTepucTikm

R&S®FSW-K60
TTPUNOXEHNE A5 U3MEPEHIA EPEXOIHbIX
MpoLEccos

R&S®FSW-K60C
V3amepenne curtanos ¢ nvHeiHon YM B nepe-
XOfHbIX NPOLieccax

R&S®FSW-K60H

M3mepeHme ckadkoobpasHblx NepexoLos

R&S®FSW-K60P

3mepeHus nepexoaHoro Gasosoro wyma

R&S®FSW-K70

BekTOpHblit aHann3 curHanos

R&S®FSW-K70M

MynbTUMOSYASILMOHHBIV aHaN3

R&S®FSW-K70P
N3mepenus BER PRBS

R&S®FSW-K96

Ananua curHanos OFDM

R&S®FSW-K575

LLiymonopasnetue I/Q

» [lnana3oH otctpoek ot 1 My mo 10 MMy,

» Bbi60p N0NOCHI pa3peLleHis 1 KONNYecTBa YCPeAHEHNI ANs KaxXAoro
AnanasoHa OTCTPOKN

» 3ajaBaemble nana3oHbl aHanuaa ans octatoqHon YM/OM

» OTCNexXuBaHue CUrHanos

» OnuKMoHanbHOE NoAaBAEHNE NapA3NTHBIX U3NYYEHNIE

» OLHOMOJOCHBIN Ha30BbIN WyM
» Ocrato4Has YM n ®M
» [IxntTep

» O6HapyXeHne NapasnuTHbIX U3AYYEHUI C ONTUMU3MPOBAHHOI NONOCON
paspelueHnsd B COOTBETCTBMM C NpeaonpeaeneHHbiM OTHOWEeHNEM
CUTHanN-Wym

> MVIHMMyM B Tpu pasa 6bICTpee, 4yeM CTaHAapTHOE n3mepeHune 3a c4et
ONTUManbHON KOHPUrypaLmum TeCTOBbIX NapamMeTpoB

» ToueyHblit NOUCK ISt AanbHELLER ONTUMU3ALINN OTHOWEHNS CUTHAN-LYM

» Llenesoit NOMCk napasnTHbIX U3Ny4erni

» [oaaBneHne BHYTPEHHNX Napa3nTHbIX U3Ny4eHuit

» Cnncok peanbHbix Napa3uTHbIX U3NYYeHWiA, HapyLaloLLmuX
NpefyCTaHOBNEHHOE NOPOrOBOE 3HAYEHNe

» B KaueCcTBE XECTKOro OrpaHnyeHns MoxXeT BbiTb 3afaH0 BTOPOE NOPOroBoe
3Ha4YeHWe; Napa3nTHbIE N3NY4EHNS, KOTOPbIE HAPYLIAIOT 3TOT MOPOT, yKasaHsl
KPaCHbIM LLBETOM

> [leTeKTOpbI 1 N0I0CH PAa3PELIEHNs B COOTBETCTBMN CO CTaHAAPTaMu
CISPR 16-1-1 n MIL-STD/DO160

» [lo 16 He3aBUCUMbIX U3MEPUTENbHBIX MAPKEPOB; C NPUBA3KON K Pa3NnyHbIM
netektopam MM 1 3HaYeHMAM BPEMEHN N3MEPEHNS

» lpesieNnbHble AMHUM U NONPaBOYHbIE KOIDPULMEHTHI ANS TUMOBBIX
N3MepUTENbHBIX 3a4ay

» Bbi6op nuHeinHoi unu norapudmMuYeckoi Wwkanbli No 0CK 4acToT

» MapkepHas aemoaynauus (AM/4YM) ans naeHtudukauum CUrHanos

» HanpsixeHue nomex
» MowHOCTb NOMexu
» M3nyyenne nomexu

Koppekuus 4acToTHOM xapakTepucTuky (aMnanTyaHo 1 Ga3oBoil) M3MepUTENbHON

P-cbait Touch
SnP-daitn B popmate Touchstone JCTAHOBKH

» CnekTporpamma i ceyeHue cnekTporpaMmbl, TabamyHoe oTobpaxetue,
yacTtoTa, owubka no 4acToTe, 3aBMCUMOCTb ¢a3bl N amninTyibl OT BDEMEHMN,
BM®-cnektp

> OyHKUMN NaHOPaMUPOBAHWS U MacluTabupoBanus Ans Bbi6opa 06nactn
aHanu3aa C UCrnosib30BaHUEM CEHCOPHbIX XECTOB, NOAAEPXMBAIOLLMXCS NPH
paboTe CO CNEeKTPOrpamMmoid, CNeKTPOM 11 KpUBbLIMU BO BPEMEHHOW 06nacTu

» $a3oBblil WyM

» CnekTporpamMmel 4eBMaLLMK 4acToThl U Gasbl

» TpeH/bl U rMCTOrpaMMbl 115l BCEX NapameTpos

» Cratuctuka ckaykos/l14M: CKO, cpeaHee, MakcumMym, MUHUMYM

» 3ajaBaeMble NONb30BaTENEM NapamMeTpbl N3MepeHuns

» CurHanbl Co ckaykoobpa3HON NepecTponkoi YacToTbl: BpeMs npebbiBaHms,
BpemMs yCTaHOBNEHWS, BpEMS NepeKNioYeHuns, 1esnanmns 4actoThl,
MOLLHOCTb, AeBuaLua (baSbI, nynbcauuy MOLWHOCTH

» JIYM-curHanel: gesuauus 4actotsl, Havyano JIYM, gnuda 14M, ckopocTb
M3MEHEeHN: 4acToThl, AeBUaLms cocTosHns JIYM, aesnaumns Gasbl,
MOLLHOCTb, NyNbCaLMN MOLLHOCTH

AHanu3 OTAENbHbIX HECYLLMX C LMdPOBOI MOZYNALMEN BINOTb 40 GUTOBOO YPOBHS:

» EVM

» Koadpuunent MER

» orpewHocTsb dasbl

» MOrpewHoCTb aMnaAnTy bl

» [1orpewHoCTb HecyLLei YacToTbl

» [10rpewHoCTb CUMBOBLHOM CKOPOCTI

» |/Q-nepekoc

» Rho

» |/Q-cmeluenne, I/Q-ancbananc, keagpatypHas ownbka

» Cnaj amnautyasl

» MowHocTb

» KoadduuneHT GuToBbIX OLWMBOK N3BECTHOTO NOTOKA JaHHBIX

» KoadduuneHT GuTOBbIX OWNBOK GUTOBLIX NOTOKOB, TEHEPUPYEMbIX C
peructpamu casura PRBS (R&S®FSV3-K70P)

» AHanu3 cUrHanoB ¢ BEKTOPHON MOZYNSILMEN C HECKONBKUMM BUAAMN
mozynsuun, Hanpumep DVB-S2(X) (R&SCFSW-K70M)

Axanus nonb3osatenbekix curtanos OFDM:

» Mogynb BEKTOPa OWNBOK (MUNOT-CUrHANbI, JAHHbIE, MUNOT-CUrHANbI 1
NlaHHble)

» 3aBUCUMOCTb MOAYNS BEKTOPA OLWMBOK OT HECYLLEeN U CUMBONA

» Owwnbka no 4actoTe

» Ownbka 4acToThl JUCKPETU3ALUY

» [naskosas gnarpamma
» [lnarpamma CUrHanbHoro co3Be3ams
» BekTopHas anarpamma
» [uctorpamma
» JkBanaiisep
» dDopmartel MHOTOKPATHO! MOAYNALMK, HaNpUMep
— 07 2FSK no 64FSK
- MSK, GMSK, DMSK
— Mnorokpathas ®MH (Hanpumep, BPSK, QPSK, 8PSK, 3r/8-8PSK)
- 071 16QAM po 1024QAM
— 16APSK (DVB-S2), 32APSK (DVB-S2), 2ASK, 4ASK
— Onpepaensiemble N0Ab30BATENEM CUTHANbHbIE CO3BE3ANS

» [lnarpamma CUrHanbHoro co3e3ams

» |/Q-cmeleHne > @ieivle
» OueHKa 1 KoMNeHcawns kaHana Ha OCHOBE OTCNEXMBaHS Gasbl, BDEMEHU
» JlucGanaxc ycunenus -

» KsagpatypHble UCKaXeHns

» 3aBNCUMOCTb MOLLHOCTI OT BPEMEHU

» JHepreTu4eckuii cnekTp

» 3aBMCUMOCTb MOLHOCTI OT HECYLLEN 1 CUMBONA
» HepaBHOMEPHOCTb kaHana

» [pynnoBoe Bpems 3afepxku

» VIMnynbCcHas xapakTepucTuka

» BuTOBbI NOTOK

» MacTtep daiina koHdurypamun
» [pon3BoNbHaA HACTPOIIKA KOHPUrYPaLLK NUAOT-CUTHANOB, HECYLLNX AHHbIX
1 CXEM MOAYAALNN

YcTpaHeHue Lyma W1POKOMONOCHOrO NPUEMHHKA U KOPPEKLMS CUTHANOB C BKIIOYE-

Konnyectso ycpeaHeHuii
HIEM TONbKO BHELUHMX BHOCUMBIX LLYMOB (HE BbI3bIBaEMbIX NPUGOPOM)
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W3amepuTenbHbie NPU0XeHUs 4 cucteM 6ecnpoBOAHOI CBS3U

U3meputensHoe
npunoxeHue /
TEXHOJNI0rns

R&S®FSW-K8
W3amepenus Bluetooth® BR/EDR/LE

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

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

R&S®FSW-K91BE
WLAN IEEE802.11be
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MolHoCTb

BbixoaHast MOLLHOCTb

W3mepetune MowHocT!
BO BPEMEHHOI1 06na-
CTW, BK/I0Y4as MOLLHOCTb
HecyLuel

» MoWwHOCTb B KOAOBOW
obnactn

» 3aBNCUMOCTb
MOLYHOCTY B KOAOBOIA
06nacTv 0T BpemMeHu

» CCDF

» MouwHOCTb B KOAOBOI
obnactn

» 3aBNCUMOCTb
MOLLHOCTY B KOJOBOIA
061acTh OT BpEMEHU

» CCDF

» MowHOCTb HecyLyei

» MoWwHOCTb B KOAOBOW
obnactn

» 3aBNCUMOCTb
MOLYHOCTY B KOROBOIA
06nacTv 0T BpemMeHu

» CCDF

» MowHOCTb HecyLen

» MowHOCTb B KOAOBOW
obnactu

» 3aBiNCUMOCTb
MOLHOCTY B KOAOBOIA
06nacTv 0T BpemMeHu

» CCDF

» 3aBUCUMOCTb
MOLLHOCT OT BPEMEHM

» MOWWHOCTb NaKeTHOro
curkana

» Koadduumet
amnanTygpl

KavectBo Mmogynsiuum

» [lnnHa naketa

» Constellation (Co3se3paue)

» Ocuunnorpamma AemoaynaLmn

» [lensta yactora

» [lpeiid yacToThl

» ICFT

» EVM

» Owwubka no Gpase/yactore

» [loaBneHne UCXOAHOTO CMelLeHNs

» [lnarpamma CUrHanbHoro
€03Be3a1s

» EVM

» k. ownbka koA0BOI 06naCTH

» [lnarpamma CUrHanbHoro
€03B€341s

» |/Q-cmelyenmne

» OcTaToyHas ownbka KoL40BOI
obnactn

» Jiucbanatc I/Q

» Jlucbananc ycunenns

» [10rpeLHOCTb LEHTP. 4aCTOTbI
(norpewHocTb ckopocTi JIYM)

» EVM

» [uk. ownbka kofoBoi 06nacTn

» [lnarpamma CUrHanbHoro
€03Be3a1s

» |/Q-cmeweHne

» QcTaToyHas ownbka KoA0BoI
obnactu

» [lucbanaHc ycunexus

» [10rpeLHOCTb LEHTP. YacTOTbI
(norpewxocTtb ckopocTi JIHM)

» Koadppuunent RHO

» EVM

» [lnarpamma CUrHanbHoro
€03B€341s

» 1/Q-cmeuweHne

» [lucbanaxc 1/Q

» [1orpeLwHoCTb LEEHTP. 4acToTbl

> RHO,,,(R&S®FSW-K84)
» RHO,,, (R&SFSW-K84)

» RHO, . (R&S®FSW-K84)

> RHOOGMM

» EVM

» JlnarpamMma CUrHanbHoro Co3Be3ans
» 1/Q-cmeueHne

» [lucbanaxc 1/Q

» OrpeLHOCTb LEHTP. 4acToThl

MAC

» EVM (nunoT, aaHHble)

» EVM ot Hecywiei

» EVM o1 cumBona

» [lnarpamma CUrHanbHOro Co3Be3ams
» |/Q-cmelenmne

» [iucbananc I/Q

» [lucbanaHc ycunexus

» TOrpeLHOCTL LEHTP. YacToThl

» OwnbKka CUHXPOHM3ALLMN CUMBOSIOB
» [pynnoBoe Bpems 3afepxku

N3mepeHus
cnekTpa

Cnextp BY

» CnekTp mMogynsiuun
» CnekTp nepexoaa

» CnekTpanbHas macka
» ACLR
» /13meperne MowHoCTH

» CnekTpanbHas macka
» ACLR
» 13mepeHne MowHoCTH

» CnekTpanbHas macka
» ACLR
» /13MepeHne MoWHOCTH

» CnekTpanbHas macka
» ACLR
» /13mepeHne MOWHOCTH

» CnekTpanbHas macka

» ACLR

» /13MepeHme MoLHOCTH

» HepaBHOMEPHOCTb
cnekTpa

Mpoyune nonoxeHus

Orubatowiast BY-curHana

» Tabnuua KaHaoB ¢ kaHanamu
6230801 CTaHLMN

» CMelLeHNe CUHXPOHN3aunn

» 3aBNCUMOCTb MOLYHOCT OT
BPEMEHM

» TabnuLa KaHasoB ¢ kKaHanamu
6230801 CTaHLMN

» CMeLLeHNe CUHXPOHM3aLMN

» 3aBNCUMOCTb MOLYHOCTH OT
BPEMEHU

» Tabnuua kaHanos ¢ kaHanamu
6a30B0i1 CTaHLMN
» CMeLLeH1e CUHXPOHN3aLMK

» Tabnuua kaHanos ¢ kaHanamu
6a30B0i1 CTaHLMN
» CMeLLeHne CUHXPOHM3aLMK

» buToBbI NOTOK

» [lone curHana

» 3aBIUCUMOCTb CUTHANBHOTO
C03BE3AMA OT HECYLLEN

CneuuanbHblie
CBOMCTBA

» AsTOMaTuyeckoe 0GHapyxeHne
TMna naketa
» icnonb3yemble 0603Ha4eHs

» Of1HO- 1 MHOrONAKETHbIM CUrHan
» ABTOMaTtuyeckoe o6HapyxeHue
MopynsLumn

» AsTOMaTuyeckoe oGHapyxeHne
— AKTUBHbIE KaHanbl 1
NeKOAMPOBaHUE NONE3HOM
nHbopmaumnmn
~ Ko wudposanus
— ®opmart Mmoaynsuum HSDPA
» Moanepxka:
— Curnansl YNJIOTHEHHOTO pexuma
HSPA 1 HSPA+ (HSDPA+ n
HSUPA+)

» ABTOMaTM4ECKOE 06HapYXeHue
— AKTUBHbIE KaHanbl 1
[NeKOAMPOBaHUE NONE3HOM
nHdOopmMaLmm
— ®opmart mogynsaumu HSDPA
» Mopnepxka HSPA+ (HSDPA+ u
HSUPA+)

» AsToMaTtuyeckoe o6HapyxeHue
aKTMBHbIX KaHanos n
[NleKOANPOBaHINe NONE3HOI
MHdOpmaLum

» HagexHble anroputMbl
NEMOLYNAUNMN ANS HAAEXHBIX
M3MEPEHNI CUTHANOB C
HECKONbKUMM HECYLMI

» ABTOMaTtuyeckoe o6HapyxeHue
aKTMBHbIX KaHanos n
[leK0AMPOBaHNE NONe3HoN
NHdOpmaLum

» HazexHble anroputmbl
NEeMOAYNALNN ANS HAAEXHBIX
M3MEPEHNI CUTHANOB C
HECKONbKUMM HECYLMI

» AsTomaTtuyeckoe o6HapyxeHue
Tun nakeTHoOro curHana

~WHpeke MCS
= LnpwHbI nonocsl;
— 3aWnTHbIt NHTEpBan

» OLeHKa ANMHBI NONE3HOI HarpysKku
10 NakeTHOMY CurHany

» WLAN IEEE802.11be PPDU
dopmartbli: EHT MU PPDU, EHT
PPDU Ha 6a3e nyckoBOro curHana



WamepuTenbHbie NPUN0OXeHUs Ais cuctem 6ecnpoBOAHOI CBA3U

N3meputenbHoe
npunoxeHue /
TexXHon0rms

R&S®FSW-K95
WLAN IEEE802.11ad

R&S®FSW-K97

WLAN IEEE 802.11ay SC (nonon-
HUTENbHbIE PE3yNbTaTbl U QYHKLMM
Kk R&S®FSW-K95)

R&S®FSW-K100/

-K101/-K104/-K105
EUTRA/LTE TDD
1 FDD UL n DL

R&S®FSW-K102
EUTRA/LTE-Advanced u MIMO DL

R&S®FSW-K103
EUTRA/LTE-Advanced UL

R&S®FSW-K106
N3mepenms NB-loT DL

R&S®FSW-K118

Huexopswmit kanan Verizon 5GTF

R&S®FSW-K119

Bocxopsiwwit kanan Verizon 5GTF

MoiHoCTh

» 3aBucnUMoCTb
MOLLHOCTN OT
BPEMEHM

» MouwHocTs PPDU

» Koadpuunent
amnanTyasl

» 13mepeHune
MOLLHOCT BO
BPEMEHHOIA 1
4aCTOTHOW 06AaCTAX

» CCDF

M3meperme MOLLHOCTH BO
BPEMEHHOII 11 YaCTOTHON
obnactax

» 3aBucnUMoCTh
MOLLHOCTI OT BPEMEHN
» CCDF

» 3aBuCHUMOCTL
MOLLHOCTI OT BpEMEHM
» CCDF

KayectBo mopynsuuu

» EVM (nunot, aaHHble)

» [lnarpamma CUrHanbHoro
€03Be3aus

> |/Q-cmelueHve

» [lucbananc 1/Q

» [lucbanauc ycunexus

» Ownbka CMHXPOHN3ALMN CUMBOJIOB

» [M0orpewHoCTb LEHTP. 4acTOTbl

» BpemeHHol cABur

» 3aBncuMocTb Gpa3oBoil ownbKkn ot
cumBona

» 3aBUCUMOCTb OTCNEXMBAHMS (Da3bl
0T cuMBONA

EVM ot cumBona

» EVM

» [lnarpamMmma CUrHanbHoro
€03B€3aMs

» |/Q-cmewenne

» [luc6anaxc ycunenus

» KBaapaTtypHble nckaxeHus

» [lorpewHoCTb LEeHTPanbHOM
4acToThl (MOTPELHOCTb TAKTOBbIX
MMNYNbCOB CUMBOJIOB)

Cm: R&S®FSW-K100/-K104 (n3mepe-
HUE KayecTsa MOZYNALMN) ANs KAXAOTO
otaenbHoro Tpakta MIMO

» EVM

» [lnarpamMmma CurHanbHoro
€03Be3aus

» Ownbka no yactote

» Ownbka AnckpeTnsauumn

» EVM

» EVM xPDSCH

» [lnarpamMmma CurHanbHoro co3Be3ans

» |/Q-cmelueHve

» [lucbananc I/Q

> [lnc6anaxc ycunenns

» [10rpewwHoCTb LEHTPabHON YacToThl

» EVM

» EVM xPUSCH

» [lnarpamma CurHanbHoro co3Be3ans

> |/Q-cmeleHne

» [lncbanatc I/Q

» [lncbanaHc ycunenns

» [MorpewHoCTb LEHTPaNnbHON 4acToThl

N3mepenus
cnekTpa

» CnekTpasbHas Macka

» OHepreTuyeckuil CnekTp

» YacToTHas
XapakTepucTuka kaHan

» CnekTpasbHas macka

» ACLR

> 13MepeHme MOWHOCTI

» HepaBHOMEPHOCTb
cnekTpa

MynbtuHocuTens ACLR/SE

Mpoyne nonoxeHus

» VlHdopmaLns 3aronoska

» BuTOBbII NOTOK
(koAnpOBaHHbIN 1

a [NleKOINPOBAHHBIi)

» BER no cnyxe6Hoit
nHGopmauun
» BER no nonesxomy curnany

» BUTOBbII NOTOK

» CBOZHbII CNNCOK
pacnpeaenenus

» YcpeaHeHue no MHOXeCTBy
13MepeHni

» OnopHblit curian CSI
M » Ownbka BbIpaBHUBaHMS N0
BPEMEHU

» MuoroyacToTHbiiil ACLR

09 FDD n TDD

» Macka SEM ans cMexXHbix

arpernpoBaHHbIx
HECYLLMX

HepasHomepHOCTb cnekTpa,

ACLR, SEM

CBoaHbI CANCOK pacnpeaenenus

» Cnucok UToroBoro
pacnpesenexus
» MHOro4acToTHbIN GuALTP

» Cnncok MToroBoro
pacnpeaenenus
» MHOro4acTOTHbI GUALTP

CneuuanbHbie
CBOMCTBA

ABTOMaTNYECKOE 0BHAPYXEHNE:
» Tun PPDU
» WHpekc MCS

» Coepuntenne kaHanos 1-4,
OrpaHyeHHoe NoN0Coit aHanuaa

» ABTOMaTNyeckoe 0BHapyxeHne
— 3awuTHbIi MHTEpBaN
— lnauna PPDU

» 06beanHeHne kaHanos

AsToMaTyeckoe 06HapyxeHe Moay-
NALMK, AMHBI LAKIMYECKOTO Npeduk-
cawn D cotbl

» BuipasHusanne MIMO no Bpemenn
ans R&SCFSW-K100/-K104

» BHyTpuAnanasoHHoe
BbIPABHUBAHWE N0 BPEMEHN
arperauum HecyLmx

» Hactpoiiku MBSFN

» VICKAI04NTb BHYTPUNONOCHIN
NB-loT

» Pa6oTa aBTOHOMHO, B
3alUMLEHHOM Aana3oHe u
BHYTPUNONOCHO

» ABTOMaTu4eckoe o6HapyxeHue
ID cotbl

AsToMaTyeckoe 06HapyxeHue 1D coTbl
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W3amepuTenbHbie NPU0XeHUs 4 cucteM 6ecnpoBOAHOI CBS3U

U3meputensHoe
npunoxeHue /
TexHonorus
R&S®FSW-K144
Hucxopswwit kaHan 5G NR sep. 15
R&S®FSW-K145
Bocxoaswwuit kaHan 5G NR Bep. 15
R&S®FSW-K147

5G NR koM6uHmp.
ACLR/SEM/EVM

R&S®FSW-K148
Pacwupetue 5G NR bin. 16 anq
BOCXOZSILLErO 1 HUCXOASALLETO
kaHana

R&S®FSW-K171
Pacwupeue 5G NR Bbin. 17 ana
BOCXOJSILLETO W HUCXOASLLEr0
KaHana

R&S®FSW-K175
Pacwwuperwe ons n3mepenmit
O-RAN

R&S®FSW-K149
CBEpXLMPOKONONOCHBIE M3Mepe-
HUS C BbICOKOIA 4aCcTOTON NOBTOPE-
HUS UIMNYNbCOB

R&S®FSW-K201
lMpunoxeHne namepenms 06patHo-
ro katana OneWeb

MolHoCTb

3aBICMMOCTb MOLLHOCTH
OT BPEMEHN

» MowHocts PPDU

» MowHocTs SHR

» 3aBNCUMOCTb
MOLLHOCTH OT
BPEMEHU

» /3mepeHue
MOLLHOCTH BO
BPEMEHHON N
4aCTOTHOI 06nacTsax

» CCDF

KavectBo Mmogynsiuum

» EVM

» EVM xPDSCH

» [lnarpamma CUrHanbHoro
€03Be3a1s

» |/Q-cmeleHne

» Jucbanasc |/Q

» [lucbanaxc ycunenns

» [1orpeLwHoCTb LEeHTP. 4acToTbl

» CMeLLEeHNEe LIEHTPaNbHOM 4acTOTbl

» OwnbKa CUHXPOHM3aLMN BPEMEHM

» [IpoxaHue 4yuna v BpeMeHu
umnynbca

» HopmannaosaxHas B3anmHas
Koppensuns

» MIMnynbC (Macka, MOHOTOHHO
BO3pacTatLnit)

» NRMSE (SHR, PHR, PSDU, STS)

» YposeHb umnynsca (PHR, PSDU,
STS)

» Mapkep (A1anasoHbl)

» EVM

» [lnarpamma CUrHanbHoro
€03Be3a1s

> |/Q-cmelleHne

» [lucbanaHc ycunexus

» KBappaTypHble nckaxenus

» [orpewwHoCTb LEHTPanbHOM
4acTOTh! (MOTPELHOCTb TaKTOBbIX
VMNYNbCOB CMBOJIOB)

N3mepeHus
cnekTpa

» ACLR
» SEMI

» [lakeTHbIA CNekTp
» Macka PSD

» CnekTpanbHas macka
» ACLR

» 13mepeHne MowWwHoCTH
» HepaBHOMEPHOCTb

cnekTpa

Mpoyune nonoxeHus

» Cnncok NTorosoro
pacnpenenenus

» Tabnuua kaHanos ¢ kaHanamu
6a30B0i1 CTaHLMN

» [UCTPOrpamMMbl ANTENbHOCTY
4una u Apoxanus hassl

» [UCTOrpamMmbl BpEMEHN
CUMBOAA M NybCaLnn Basbl

» [lakeTHbI aHanu3 (ykasarenb
KOZOB, ANMHA AeNbTa GYHKLMM,
CKOPOCTb Nepesayn AaHHblX,
NIMHA laHHbIX, IUHAMUYECK I
6uT, SECDEC, AOAT1, nonesHas
Harpyska (4epes SCPI)

CneuuanbHblie
CBOMCTBA

» ABTOMaTuyeckoe 06HapyxeHue
ID cotbl

» [10AAepXKa HECKONbKMX Y4aCTKOB
noN0CHl 4acToT

» AsTOMaTuyeckoe 0GHapyxeHne
BBOAHOI MHGOPMALLN

» loafepxka BCex kaHanos
11 N0A0C NPONYCKaHWs
CBEPXLUMPOKONOAOCHON CBA3M

AsToMaTiyeckoe 0BHapyXeHue Mo-
DYNAUAM W IIHBI LIKYECKOrO
npedukca

M3MepVITEJ1beIe NPUNoXeHna gyia CUcTtem HpOBO}lHOVI CBSA3un

N3meputensHoe
npunoxeHue /
TEXHOJIOrns

R&S®FSW-K192
DOCSIS 3.1
Hucxopsiwumii notok

R&S®FSW-K193
DOCSIS 3.1
Bocxopswwumii notok
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MowwHoCTb

» MowHocTb

» 3aBUCUMOCTb
MOLYHOCT OT BPEMEHM

» 3aBUCUMOCTb
MOLLHOCTY OT CUMBOJIA
X Hecyllas

» MowwHocTb

» 3aBNCUMOCTb
MOLLHOCTY OT BpEMEHM

» 3aBNCUMOCTb
MOLLHOCTY OT CUMBONA
X Hecylas

KauectBO Mmoaynsiuuu

» 3asucumocts koadpduunexta MER
0T HecyLLeit

» 3asucumocTb koadpduumnerta MER
0T cMMBONa

» 3aBucumocTb koadduumneHta MER
0T CUMBONIA X HecyLlas

» Koappuument MER (nunor,
NlaHHble)

» [lnarpamma CurHanbHoro
€03Be3aNs

» [10rpewHoCTb LIeHTPanbHO
4acTOThI

» Owwnbka CUHXPOHM3ALNN CUMBONOB

» [pynnoBoe Bpems 3aAepXkn

» 3asucumocTb koadpduumnexta MER
0T HecyLen

» 3aBucnumocTb koadduumneHta MER
0T CMMBONA

» 3asucumocTb koapduumnerta MER
0T CUMBOJIA X HeCyLas

» Koadduument MER (nunor,
JaHHble)

» [lnarpamMmma CUrHanbHoro
€03Be341s

» [MorpeLwHocTb LIeHTPabHON
4acTOThI

» Owwnbka CUHXPOHU3ALNN CUMBONOB

» [pynnoBoe Bpems 3afepxku

U3mepenus
crnekTpa

» 13mepenne MoWwHOCTH
» HepaBHOMEPHOCTb
cnekTpa

> JHepreTnyeckmit cnexTp
» 3aBNCUMOCTb MOLYHOCTH
OT HECYLLEI (CUHXPOHHBIA

ACP)
> HepaBHOMepHOCTb
cnekTpa

Mpoune nonoxenuns

JexoampoBatue:

» LDPC BER

» LDPC CWER

» Tpurrep K kappy

> WHAMBNAYaNbHbIE PE3ynbTaThl
419 06bekToB kagpa
» Tpurrep k kappy

CneunanbHble
CBOICTBA

AsTOMaTUYECKOE 0BHAPYXEHNE:

> LuKanyeckoro npedukca

» K09 GuLMeHTa CKpyrneHns

» HayanbHoro nxaekca PLC

> HenpepbIBHbIX NUNOT-CUTHANO0B
» NCP

» npodung A

> NEHCD

ABTOMATNYECKOE OBHAPYXEHWE:
» LMKMYeckoro npeukca
» K0adduLmMeHTa CKpyrneHns



KPATKUE TEXHUHECKUE
XAPAKTEPUCTUKMW

Yacrorta

[lnana3oH yactot

CrapeHue ONopHOro UCTOYHMKA

Monocbl yacToT

Monocsl paspelwenns (LUMP)

LLInputa nonocsl 1/Q-aemomynaummn

dazoBblit Wym

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

Wntepmopynsauus

NHTepMOoaynsLMOHHble cocTasnsioLme Tpetbero nopsaka (TOI)

061w1as NOrpeLHoCTb U3MepeHus

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

R&S®FSW8

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

R&S®FSW85

¢ onuveit R&S®FSW-B4

CTaHAapTHbIN GuabTp

RRC-dunbtp

KaHaNbHbIA GUILTP

BUAEOPUILTP

¢ onuyeit R&S®FSW-B40

¢ onuvelt R&S®FSW-B80

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

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

oTCTpOiika OT Hecyuleit 10 KTy,

Hecyuias 500 MTy
Hecywas 11Ty
Hecywas 10 My
20y
¢ onuveit R&S®FSW-B13
20y

<1y

f<3ITy

ot 19 MMy no 26,5 My
8y

ot 2Ty po 8Ty,
or2luypo 13,6y
o120 26,5 My
or2up043,5My
ot 2 'y, po 50 Iy,
ot 2T po 67 Iy,

ot 2 My po 85 M,
10 90 Ty, ¢ onuveit R&S®FSW-BIOG,
XWT-npecenektop Bblk

1% 107/year
3 x 10-%/year

ot 1Ty ao 10 Mru,

nononHuTensHo 20 My u 40 My ¢ onumeit R&S®FSW-BBE (akcnopt-

Has mueHaws He Tpebyetcs);

nononHuTensHo 20 M, 40 My, 50 My, n 80 My ¢ onumeit
R&S®FSW-B8 (akcnoptHasi nuueHaus Tpebyetcs Ans Moenei
R&S®FSW43/50/67/85)

18 kI (NADC), 24,3 K, (TETRA),
3,84 My (3GPP)

ot 100 Iy 5o 5 My
or 1Ty po 10 My
28 My

40 MI'y,

80 Mry

160 MI'y,

320 Mry

512 My,

1,2y

20"

2mu?

44TTyd

50Ty

6,4 U

8,3 Iu®

-141 pbH/Iy (mn.)
-140 b/l (Tvn.)
-133 pbH/My (Tvn.)
-156 abmBT/Ty (Tvn.)
-159 gbmBT/Tu (Tvn.)
-169 nbmBT/IL, (Tvn.)

+30 abmBT (Tvn.)
+25 abmBT (tvn.)
+23 nbmBT (Tvn.)
<0,37 nb

Monoca pemoaynsuun 2 [y ans yactot Buiwe 5,5 M. Tpebyetca ocunnnorpad R&S®RTO2044. HepocTynHo anst R&S®FSW8 1 R&S®FSW13.
JloctynHo ansa R&S®FSW43, R&S®FSW50, R&S®FSW6E7 n R&S®FSW85.
Joctynto ans R&S®FSW43 n R&S®FSW85. Monoca aemoaynsauum 5 My ang yactot Beiwe 9,5 M. Tpebyetcs ocuunnorpad R&S®RT02064.
JloctynHo ans R&S®FSW43, R&S®FSW50, R&S®FSW6E7 n R&S®FSW85.
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NHOOPMALNA ONA SAKA3A

0603Ha4eHue Kop 3akasa Mpumeyanus

ba3osbie 610ku

AHanu3aTop CnekTpa u curHanos, ot 2 'y Ao 8 My
Axanusartop cnekpa u curtanos, ot 2 'y go 13,6 Iy,
AHanusatop cnekTpa 1 curtanos, ot 2 'y Ao 26,5 My,
Ananusarop cnekTpa u curHanos, ot 2 'y o 43,5 My,
Ananusarop cnekTpa u curHanos, ot 2 'y o 50 My,

Ananusarop cnekTpa u curHanos, ot 2 'y 1o 67 My,
AHanu3atop crnekTpa n curkanos, ot 2 'y 1o 85 MMy

AnnapartHble onuun
TpeLv3noRHbIi reHepaTtop onopHoit Yactotsl 0CXO

Monoca paspeLwenns no 80 My
Monoca paspetwenms 1o 80 MIy,

Monoca paspetuenns 1o 40 My,

BHeLwHee ynpaBnexne reHepatopom

DuUnbTP BEICOKNX YaCTOT ANS N3MEPEHUI TAPMOHMK
Lindposoit nitepdeitc MogynmpyioLero curHana
3anacHolt TBepAOTENbHbIN HAKOMUTENb (CbeMHBIN XECTKMIA AUCK)
Coepvrenus LO/IF (TET/MY) ans BHeWHMx cMecuTeneit
Coepnnxenms LO/IF (TET/MY) ans BHEWHWUX cMecuTeneit
BY-npeaycuautens, ot 100 KMy ao 13,6 My
BY-npenycunutens, ot 100 k'u, ao 26,5 My
BY-npeaycunutens, ot 100 kl'y go 43,5 My,
BY-npeaycunutens, ot 100 kly go 50 My

BY-npenycunutens, ot 100 kl'y 2o 50 Ty
BY-npeaycunutens, ot 100 kl'y go 67 My
BY-npeaycunutens, ot 100 Ky ao 67 My

OneKTpOHHbIN aTtTexioaTop, wark 1 ab
3awwra ot 3anucn USB-HakonuTens
LUnputa nonocel aHanuaa 40 My
LLnputa nonockl aHanuaa 80 Mry,
LLnputa nonocsl ananuaa 160 My,
LLnpuHa nonockl aHannsa 320 My

LupuHa nonockl aHannsa 512 My

LLnputa nonocsl ananuaa 1200 My

Monoca axanuaa 2 My,

Monoca axan3a 2 I, ¢ BHEWHUM LMdPOBLIM NpeobpasoBaTtenem

Monoca axanusa 4.4 My,
Monoca aHanu3a 6.4 Ty

Monoca axanuaa 8.3 My

Monoca aHanuaa 5 M, ¢ BHEWHUM LdpoBbIM Npeobpasosarenem

Monoca axanu3a 5 M, ¢ BHEWHUM LMdPOBLIM Npeobpa3oBaTtenem

AHanoroBble BXO/bl MOAYAMPYIOLLEro curHana, nosnoca aHanuaa 40 Mruy
AHanorosble BX0Abl MOAYNMPYIOLLETO CrHana, nonoca aHanmsa 40 My,

AnanoroBble BX0/ibl MOAYMPYIOLLIEro curHana, nonoca aHanmaa 40 My
AHanoroBble BXOAbl MOZYMPYIOLLErO CUrHana, nosoca aHannsa 40 Mry,

Monoca axann3a 80 MIw, Anst aHaNOroBbIX BXOA0B MOAYANPYIOLLETO cUrHana
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R&S®FSW8

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

R&S®FSW85

R&S®FSW-B4
R&S®FSW-B8

R&S®FSW-B8

R&S®FSW-BSE
R&S®FSW-B10
R&S®FSW-B13
R&S®FSW-B17
R&S®FSW-B18
R&S®FSW-B21
R&S®FSW-B21
R&S®FSW-B24
R&S®FSW-B24
R&S®FSW-B24
R&S®FSW-B24

R&S®FSW-B24

R&S®FSW-B24

R&S®FSW-B24

R&S®FSW-B25
R&S®FSW-B33
R&S®FSW-B40
R&S®FSW-B80O
R&S®FSW-B160
R&S®FSW-B320
R&S®FSW-B512

R&S®FSW-B1200

R&S®FSW-B2001

R&S®FSW-B2000

R&S®FSW-B4001
R&S®FSW-B6001
R&S®FSW-BB8001

R&S®FSW-B5000

R&S®FSW-B5000

R&S®FSW-B71
R&S®FSW-B71
R&S®FSW-B71
R&S®FSW-B71
R&S®FSW-B71E

1331.5003.08
1331.5003.13
1331.5003.26
1331.5003.43
1331.5003.50
1331.5003.67

1331.5003.85

1313.0703.02
1313.2464.26

1313.2464.02

1338.6911.02
1313.1622.02
1313.0761.02
1313.0784.02
1313.0790.06
1313.1100.28
1313.1100.86
1313.0832.13
1313.0832.26
1313.0832.43
1313.0832.49

1313.0832.51

1313.0832.66

1313.0832.67

1313.0990.02
1313.3602.02
1313.0861.02
1313.0878.02
1325.4850.14
1325.4867.14
1331.7106.14

1331.6400.14

1331.6916.14

1325.4750.02

1338.5215.14
1338.5221.14
1338.5238.14

1331.6997.43

1331.6997.85

1313.1651.13
1313.1651.26
1313.1651.67
1313.1651.86
1313.6547.02

[vanasoH yactor ans R&S®FSW85 ¢ onumeit R&AS®FSW-BIOG:
ot 2 Iy ao 90 My
(XKWr-npecenekTop BblK)

ana R&S®FSW8/13/26

ans R&S®FSW43/50/67/85;
TpeByeTCs KCMOPTHAs MLEH3NS

s R&SCFSW26/43/50/67
ans R&S®FSW85

s R&S®FSW8/13

ans R&SCFSW26

ana R&S®FSW43

ana R&S®FSW50

an R&SCFSW50;
TpeByeTcs aKCMOPTHAs MLEH3Ns!

ans R&SCFSW67

ana R&SCFSW67;
TpebyeTcs AKCMOPTHAs NMLEH3Ns!

1 RASCFSWB/13/26

ans R&S®FSW26/43/50/67/85;
HecoBmecTvMo ¢ R&S®FSW-B2000

ana R&S®FSW26/43/50/67/85

ans R&SCFSW26/43/50/67/85;
Tpebyer R&S®RT02044

ana R&S®FSW43/50/67/85
ana R&S®FSW43/50/67/85
ana R&S®FSW43/50/67/85

[ RASCFSWA3;
Tpe6yer R&SRT02064

ans R&S®FSW85;
Tpebyet R&S®RT02064

ans R&S®FSW8/13
ans R&SFSW26/43/50
ans R&SCFSW67

nna R&S®FSW85



06o3HayeHue Kop 3akasa Mpumeyanmns

Bxoabl MogynupytoLero curkana ocuunnorpada R&S®FSW-B2071 1331.8302.02
AHanu3arop cnekTpa peanbHoro maclutada spemenu, 512 Mru, POI < 15 mke R&S®FSW-B512R 1331.7106.16 TpebyeTcs aKCNOpPTHAs MNLIEH3NS
AHanuaatop cnekTpa peanbHoro Mactutada spemeni, 800 My, POI < 15 mkc R&S®FSW-BB0OR 1331.6400.16 fs:gi?;?:gg;/Jiigion/fje/ﬁin
Pacwupenue ananasona yactot o 90 My R&S®FSW-BI0G 1331.7693.02 222 Eijj;nsevgf:l;l maf> 85 My
Pacwmpenue 1/Q-namsatn 0o 6 'b R&S®FSW-B106 1331.6451.02 Tpebyetcst R&S®FSW-B160 nnm -B320
PacwwupeHue |/Q-namstn 1o 8 I'b R&S®FSW-B108 1331.6751.02 Tpebyetcst R&S®FSW-B1200/-B2001 nnm -B80OR
Pacwwupetue |/Q-namstn oo 24 b R&S®FSW-B124 1338.5273.02 Tpebyetcst R&S®FSW-B4001/-B6001 nam -B8001
Lindposoit 40-rurabutHblii |Q-uHTEPdEIRC NOTOKOBOIO BLIBOAA R&S®FSW-B517 1331.6980.02 Tpebyetcs R&S®FSW-B512/-B1200/-B2001 nunu -B80OR
BT RS FLB1017 19507006, i oa—
Bctp. N0
M3amepenuns uMnynbcos R&S®FSW-K6 1313.1322.02
M3mepeHue 6OKOBbIX IENECTKOB BO BPEMEHHOI 061acTh R&S®FSW-K6S 1325.3738.02 Tpebyetcs R&S®FSW-K6
AHanua aHanorosoit Mogynsiumn AM/4YM/OM R&S®FSW-K7 1313.1339.02
N3amepenus Bluetooth® BR/EDR/LE R&S®FSW-K8 1313.1351.02
N3amepenue curtanos GSM/EDGE/EDGE Evolution/VAMOS R&S®FSW-K10 1313.1368.02
N3amepenue curtanos VOR/ILS R&S®FSW-K15 1331.4388.02
MHoro4acToTHoe namepetne B3 R&S®FSW-K17 1313.4150.02
Mawepesie noaavanasowa ana B3 R&SCFSW-K1TS 1338.5896.02 Tg;gﬁ?’;gggg /Fz\i\’og:;g G%ﬁ?(Z:SMWB%%ﬁ/ “B512R/-B1200/
M3amepeHne napamMeTpoB yeunutenei R&S®FSW-K18 1325.2170.02 ;{;i(ﬁ);/)eCT;?H:f::SRZ\SAIéOJQ,VTSOS;SMM100A WaH BEKTOPHBI reHe-
N3mepenmre METOI0M NPSMbIX NPEe/bICKAXEHM R&S®FSW-K18D 1331.6845.02 Tpebyetcst R&SPFSW-K18
M3MepeHms 4acTOTHbIX XapakTePUCTUK R&S®FSW-K18F 1338.7230.02 Tpebyetcst R&SCFSW-K18
Lindposoe npespickaxeHie Ha OCHOBE NOAMHOMA C NaMATLIO R&S®FSW-K18M 1345.1470.02 Tpebyetcst R&S®FSW-K18 1 R&SCFSW-K18D
Mameperne koadhGuumMeHTa MOLHOCTM Wyma R&S®FSW-K19 1331.8283.02
N3meperus koadduumenTa wyma R&S®FSW-K30 1313.1380.02 in%iz;ms:::sz:igyg TR
3alumTa TBEpAOTENbH. HAKONUTENS OT 3annucu R&S®FSW-K33 1322.7936.02
W3meperue pa3oBoro wyma R&S®FSW-K40 1313.1397.02
WN3meperune napasnTHbIX N3ny4eHnin R&S®FSW-K50 1325.2893.02
Moapo6Hyio nHdopmaLmio cM. B BPOLLIOPE C ONUCAHNEM NPOAYK-
WN3mepermns MM R&S®FSW-K54 1313.1400.02 unm «MpunoxeHne Ans uamepexns IMM ans aHanu3aTopos cnek-
Tpa 1 curHanos» (PD 3608.3949.12)
Kannbposka CISPR pnst R&S®FSW-K54 R&S®FSW-K54CAL 1331.5932.02 Tpebyetcst R&S®FSW-K54
TpunoxeHne ans n3MEPEHNs NepexoaHbIX MPOLECCOB R&S®FSW-K60 1313.7495.02
W3mepeHmne curHanos ¢ nuHeiHoi YM B nepexofiHbIx npoLeccax R&S®FSW-K60C 1322.9745.02 Tpebyetcst R&S®FSW-K60
M3meperme ckaukoo6pasHbIx Nepexoaos R&S®FSW-K60H 1322.9916.02 Tpebyetcst R&S®FSW-K60
M3amepenmns nepexogHoro $pasosoro Wwyma R&S®FSW-K60P 1353.2413.02 Tpebyetcs onums R&S®FSW-K60C nnm R&S®FSW-K60H
BekTopHblii aHanu3 curHanos R&S®FSW-K70 1313.1416.02
MHOroMoAyNAUMOHHbIN aHanu3 R&S®FSW-K70M 1338.4177.02 Tpebyetcst R&SCFSW-K70
Namepenus BER PRBS R&S®FSW-K70P 1338.3893.02 Tpebyetcs R&SCPFSW-K70
22”?5:?;:::?;1??30%“ craHumit 3GPP FDD (WCDMA) RBSCFSW-K72 1313.1422.02
KI:;Alezesr:JM;Ac;:igﬂzix;)ﬁmanmx craHuuit 3GPP FDD (WCDMA) R&SCFSW-K73 1313.1439.02
M3meperue curianos 6a3oBbix ctaHumit TD-SCDMA R&S®FSW-K76 1313.1445.02
W3meperue curHanos aboHeHTckoro o6opynosaxis TD-SCDMA R&S®FSW-K77 1313.1451.02
N3mepenue curHanos 6a3oBbix cTaHumit CDMA2000® R&S®FSW-K82 1313.1468.02
M3meperue curHanoB Mo6unbHbIx cTaHumuit CDMA2000° R&S®FSW-K83 1313.1474.02
N3meperue curHanos 6a3oBbix cTaHuuin 1XEV-DO R&S®FSW-K84 1313.1480.02
W3mepermne curHanoB Mo6usbHbIX cTaHumin 1XEV-DO R&S®FSW-K85 1313.1497.02
N3amepenme curianos WLAN IEEE 802.11a/b/g R&S®FSW-K91 1313.1500.02
Namepenue curtanos WLAN IEEE 802.11n R&S®FSW-KI1N 1313.1516.02 Tpebyetcs R&SCFSW-K91
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O6o3Hasenme Kon saxasa

M3mepenne curHanos WLAN IEEE 802.11ac
Vamepenue curtanos WLAN IEEE 802.11ax
Wamepenne curnanos WLAN IEEE 802.11be
Vamepenne curtanos WLAN IEEE802.11p

M3mepenne curHanos WLAN IEEE 802.11ad
Ananua curtanos OFDM
W3mepenne curHanos WLAN |EEE 802.11ay

M3amepenue curHanos 6a3oBbix cTaHumin EUTRA/LTE FDD
W3amepenue curtanos aboHeHtckoro o6opynosatns EUTRA/LTE FDD
Wamepenns EUTRA/LTE-Advanced n MIMO DL

M3mepenne Bocxoasiumx curdanos EUTRA/LTE-Advanced
M3mepenne curHanos 6a3osbix craHumii EUTRA/LTE TDD
W3mepenne Bocxoaswumx curHanos EUTRA/LTE TDD

V3amepenne rucxopswmx curianos EUTRA/LTE NB-loT

VERIZON 5GTF DL

W3amepetue Bocxoaswmx curHanos VERIZON 5GTF

M3mepenne Hucxoaswmx curianos 5G NR sep. 15
Vamepenue Bocxopswmx curHanos 5G NR sep. 15
Kom6uH1poBaHHble nameperus ACLR/SEM/EVM curkanos 5G NR

Pacwwuperme 5G NR Bep. 16 fns u3MepeHNs BOCXOASLUMX/HUCXOASLUNX CUTHANOB
M3mepenne curHanos HRP UWB

Pacwmperue 5G NR Bepcum 17 ans M3MepeHmii B BOCXOAALUMX/HUCXOAALMX KaHanax
Wamepenms O-RAN

Hucxopsaumit notok DOCSIS 3.1 OFDM

Bocxopgsuwit notok DOCSIS 3.1 OFDMA

Wamepenue o6patHoro katana OneWeb

Mpunoxexne fns n3vepeHuii B peanbHom macutabe spemenu, 160 Mru,
POI < 15 mke

lMpunoxeHxue ans 3mepexuit B peanbHoM Maclutabe Bpemenn, 512 Mru,
POl > 15 mkc

Mpunoxexue Ans U3Mepexuii B peanbHom mactutabe Bpemenu, 800 MIw,
POl > 15 mkc

Onums ynpaBnexust BHELUHUM KacKafiom

lMonb3oBatenbckasn KOPPEKUMs YacToTbl C noMoLLbio daitna SnP

LLlymonopaenexve 1/Q

BapuaHT npo6Hoit nuueHaun (3M)

JlonosHNTENbHO

VIHTENNeKTyanbHbIii MCTOYHNK LyMa AN N3MEPEHNs KO3POULMEHTa Lyma 1 YCUNEHNS
B AnanasoHe ao 110 My,

BHyTpEHHsIA cucTeMa MOHUTOpKHIa 3arpyaku npubopa (HUMS)

MepeaHss 3awmTHas kpbiwka, 5 HU

JlokansHbiii aktusatop R&S®VSE

Anantep 2,92 Mm/3,5 MM/SMA ans nHtepdeiica npobHikos Rohde & Schwarz
KomnbloTepHoe MO
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R&S®FSW-K91AC
R&S®FSW-K91AX
R&S®FSW-K91BE
R&S®FSW-K91P

R&S®FSW-K95
R&S®FSW-K96
R&S®FSW-K97

R&S®FSW-K100
R&S®FSW-K101
R&S®FSW-K102
R&S®FSW-K103
R&S®FSW-K104
R&S®FSW-K105
R&S®FSW-K106

R&S®FSW-K118

R&S®FSW-K119

R&S®FSW-K144
R&S®FSW-K145
R&S®FSW-K147
R&S®FSW-K148

R&S®FSW-K149

R&S®FSW-K171
R&S®FSW-K175
R&S®FSW-K192
R&S®FSW-K193

R&S®FSW-K201

R&S®FSW-K161R

R&S®FSW-K512RE

R&S®FSW-K800RE

R&S®FSW-K553
R&S®FSW-K544

R&S®FSW-K575

R&S®FSW-TO

R&S°FS-SNS18/
R&S®FS-SNS26/
R&S®FS-SNS40/
R&S®FS-SNS55/
R&S°FS-SNS67/
R&S®FS-SNS90/
R&S®FS-SNS110

R&S®FSW-K980
R&S®ZZF-511
R&S®FSW-VSE
R&S®RT-ZA51

1313.4209.02
1331.6345.02
1350.6730.02
1321.5646.02

1313.1639.02

1313.1539.02

1338.4902.02

1313.1545.02
1313.1551.02
1313.1568.02
1313.2478.02
1313.1574.02
1313.1580.02
1331.6351.02

1331.7370.02

1331.8060.02

1338.3606.02
1338.3612.02
1338.6486.02
1350.6624.02

1350.6930.02

1350.7108.02
1353.2642.02
1325.4138.02
1325.4144.02

1331.7387.02

1338.2700.02

1338.4731.02

1338.7801.02

1350.6118.02
1338.2716.02

1353.2894.02

1338.7799.23

1338.8008.18
1338.8008.26
1338.8008.40
1338.8008.55
1338.8008.67
1338.8008.90
1338.8008.11

1350.6718.02
1174.8825.00
1345.2253.02
1803.5365.02

Tpebyetcs R&SCFSW-K91
Tpebyetcs R&SCFSW-K91
Tpebyercs R&SCFSW-KI91
Tpebyercs R&S®FSW-K91

Tpebyetcs R&S®FSW-B2000/-B2001/-B5000/-B4001/
-B6001/-B8001 wm B8OOR

Tpebyetcst R&S®FSW-B2000/-B2001/-B5000/-B4001/
-B6001/-B8001 nnn B8OOR

Tpebyetcs R&SCFSW-K100 nnm -K104
Tpebyetcs R&S®FSW-K101 nnu -K105

Tpebyetcs R&S FSW-B160/-B320/-B512/-B512R/-B1200/
-B2001/-B800R/-B4001/-B6001 waw -B800T

Tpebyetcs R&S®FSW-B160/-B320/-B512/-B512R/-B1200/
-B2001/-B800R/-B4001/-B6001 nan -B8001

Tpebyetcst R&S®FSW-K144 unn -K145
Tpebyetcst R&S®FSW-K144 unn -K145

Tpebyetcst R&S®FSW-B1200/-B2001/-B4001/
-B6001/-B8001 nunu -B8OOR

Tpebyetcs R&S®FSW-K144 unn R&S®FSW-K145 1 R&S®FSW-K148
Tpebyetcs onuus R&S®FSW-K10x unu R&S®FSW-K14x

Tpebyetcs R&S®FSW-B320 nnm -B512

TpeGyetcs R&S®FSW-B320 nnm -B512

Tpebyetcs R&S®FSW-B28/-B40/-B80/-B160/
-B320/-B512/-B512R/-B1200/-B2001 unv B8OOR

Tpebyetcs R&S®FSW-B160 unm -B320
Tpebyetcs R&SCFSW-B512

Tpebyetcst R&S®FSW-B1200 unm -B2001

NOAAEPXMBAET CRIEAYIOLLIE NPUNOXEHNS:
> R&S®FSW-K91

> R&S®FSW-K144

> R&S®FSW-K145

Tpebyetcst R&S®FSW-K30



[inst nony4erns nnasatoLLeit AUeH3uM Ha NpogykT Tpedyetcst R&S®FSPC-FL, nnn Heo6X0aMMO MCNONb30BATL HOMEP XXXX.XXXX.51 BMECTO XXXX.XxxX.06.

Basosoe M0 BEKTOPHOTO aHann3a cUrHanoB, 6azoBas Bepcus R&S®VSE

MO ans BEKTOPHOrO aHanuaa cUrHanos, KOpnopaTuHast Bepcus R&S®VSE
AnnapartHble KNo4u NNLEH3NN

Knioy annapatHoi 3awmtbl R&S®FSPC
AnnapatHblii KoY NnasaoLeit IMLEH3NN R&S®FSPC-FL
CepBucHas onuus

ConpoBoxaeHue n noaaepxka M0 R&SCVSE R&S®VSE-SWM

1345.1011.06
1345.1105.06

1310.0002.03
1310.0002.04

1320.7622.81

Tpebyet R&S®FSPC; otcyTctayeT ans R&S®FSPC-FL
Tpebyet R&S®FSPC unn R&S®FSPC-FL

lapaHTus

BasoBbiit 610k

Bce ocanbHble anemeHThl

0I1LI,VIVI TeXHU4eCcKoro 0601'Iy)KVIBaHI/I9I

lpoanenmne rapaHTUitHOro CPOKa Ha OAVH rof,

lpoanenme rapaHTUitHOro CPoka Ha ABa rofa

MpozsieHne rapaHTUHOTO CPOKA Ha OAWH FOf, BKMIOYAst EXErofHyt0 Kanbposky

TpoANeHVe rapaHTUIHOTO CPOKa Ha ABA FOfa, BKIOYAs €XEroaHylo kannbpoBky

MpoanieHne rapaHTUHOTO CPOKA Ha OAMH oz, BKMIOYAs EXErofHyI0 KanbpOoBKy B aKKPEeAUTOBAHHOM METPONOrYe-
CKOM LieHTpe

MpozasieHe rapaHTUHOTO CPOKa Ha fiBa rofia, BKAI0Yas EXErofHyo KanmbpoBKy B akKpeAUTOBAHHOM METPOSIOTMYECKOM
LieHTpe

R&S®WET
R&S®WE2
R&S®CW1
R&S®CW2

R&S®AW1

R&S®AW2

3 roma
1rop

Q6parutech B MeCTHbIi oduc npoaax Rohde & Schwarz.

) lnf yCTaHOBNEHHBIX OMLMIA NpUMeHsieTcs rapaHTus 6a3oBoro 6noka, ecv 0CTaBLUMIICS CPOK ee AeicTBIs cocTansieT bonee 1 rofa. Vickniouexne: Bce akkymynatopHele 6atapeun MMeIoT rapaHtuio 1 rog,.

CnoBecHblit 3Hak u norotunel Bluetooth® npuxapnexar Bluetooth SIG, Inc. n ucnonbayiotcs komnawneit Rohde & Schwarz Ha 0cHOBaHMM nLEH3MM.
CDMA2000° aBnseTcs 3aperncTpupoBaHHbiM TOBApHbIM 3Hakom opraHu3alum Telecommunications Industry Association (TIA-USA).
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CepBucHOe 06cnyxuBaHue
B Rohde & Schwarz
Bbl — B HagexXHbIx pykax!

» [lo Bcemy mMupy

» Ha mecte 1 m4Ho

» VHavBuayanbHo 1 rnbko

» C 6eCKOMNPOMUCCHBIM KA4ECTBOM
» Ha pnutenbHyio nepcnextey

Rohde & Schwarz

TexHonoruyeckas rpynna komnasuii Rohde & Schwarz aBnseTcs 0gHUM
13 NNAEPOB B fieie Co3AaHNs bonee 6e30MacHoro 1 NOAKNIYEHHO-

ro Mupa Gnarofaps CBOMM NEPeoBbIM PELIEHNSM B CHEPE KOHTPOSb-
HO-WN3MEepPUTENLHOTO 060PYA0BAHNS, TEXHONOMNYECKNX CUCTEM, A Takxe
ceTelt n knbepbesonacHocTn. OcHoBaHHas Bonee 85 neT Hasad rpynna
KOMMNaHWit — HaAeXHbIii NapTHep AN 3aKa34nKOB 13 MPOMBILLEHHOMO 1
roCyaapCTBEHHOMO CEKTOpa N0 BCeMy Mupy. ITa HeE3aBucHUMas komna-
Hus, WTab-kBapTMpa KOTOPOIA HaxoauTcst B MioHxeHe (Fepmanus), ume-
€T LWIMPOKYI TOPrOBO-CEPBICHYO CETb W NpeacTaBneHa bonee yem B 70
CTpaHax.

www.rohde-schwarz.com

PecypcocOeperaiowye MeToabl NPOEKTUPOBaHUS

» Jkonornyeckas 6€30nacHOCTb 11 3KONOrMYeCcKuii cnep,

> OHeproaddeKTUBHOCTb 1 HU3KMIA YPOBEHb BbIOPOCOB

» Jlonruii cpok cnyx6bl M ONTUMU3MPOBAHHBIE NPON3BOACTBEHHbIE
pacxol

Certified Quality Management Certified Environmental Management

1S0 9001 1SO 14001

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

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

R&S® sBnsieTcs 3aperncTpupoBaHHbIM TOPrOBBIM 3HAKOM KOMNaH!H
Rohde &Schwarz GmbH & Co. KG

DupMeHHble Ha3BaHWS SBSIOTCS TOPrOBbIMYM 3HaKaMI VX BNafeNbLes

PD 5215.6749.18 | Bepcust 15.00 | Cenrsbpa 2023 1. (st)

Anannsarop cnekrpa v curHanos R&S®FSW

[lanHble Gea onyCKoB He BIekyT 3a 060/l 0653aTeNLCTB | oNnyCTUMbI MBMEHEHNs
© 2018 - 2023 Rohde & Schwarz GmbH Co. KG | 81671 MionxeH, Fepmanus

5215674918

5215.6749.18 15.00 PDP/PDW 1 ru
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