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KPATKOE ONMUCAHME

BekTopHblit reHepatop curdanos R&S®SMW200A npenHa3HayeH ans peLieHns camblx TpeO0BaTeNbHbIX 3aaau.
[MOkas KOHPUrypaums, ObICTPDOAENCTBUE U HTYMTUBHO NMOHSTHOE YNPaBNEHUE JENAl0T ero NPEBOCXOAHbIM
WHCTPYMEHTOM 15 GOPMUPOBAHNS CIIOXHbIX, BHICOKOKAYECTBEHHbBIX CUTHAIOB C LMQPOBOI MOAYIALMEN.

FeHepatop R&S®SMW200A naganbHo noaxomut ans GOPMUPOBAHUS Cur-
HanoB ¢ UMdPOBOI MOayNALMEN, KOTOPbIE TPEOYIOTCS As pa3pabdoTKy
HOBBIX LIMPOKONOAOCHbIX CUCTEM CBA3M, NPOBEPKM 6a30BbIX CTaHLMA 4G 1
5G 1nu B a3poKOCMIUYECKOM 11 0OOPOHHOM CEKTOpE.

Monoca wactor |/Q-momynsumm fo 2 M, cO BCTPOEHHBIM FrEHEPaTopoM
MOZYMPYIOLLEro CUrHana yaoBNeTBOPSET CTaHAApTaM CBSI3I YETBEPTOrO
1 N9TOr0 NokoneHus (Hanpumep, 5G, LTE-Advanced n IEEE 802.11ac/ad),
Beab reHepatop R&S®SMW200A pa3paboTaH ¢ pacyeTom Ha Gyayuime
TpeboBaHus. Ero MomynbHas maclutabupyemas apxutektypa no3sonset
MOZVOULMPOBATL U ONTUMIU3MPOBATL FEHEPATOP NOJ, KOHKPETHYIO 3aaavy.

MmMeeTcst BO3MOXHOCTb 106aBneHs BToporo BY-TpakTa, a Takxe A0 ABYX
MOZYNEN MOAYNMPYIOLLMX CUrHAMOB M 10 YeTbipex MOLYNeN UMUTATOPOB
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3amupanuii, npuiem 6e3 NOTepPN kayecTBa curHana. B pesynbtarte rexe-
patop R&S®SMW200A moxeT hopmmMpoBaTh CLEHapuu CUrHanoB, ans
KOTOPbIX paHee TpeboBanoCh HECKOALKO NPUBOPOB, B0 KOTOPbIE BOOO-
Lle HEBO3MOXHO 6b1n0 chopmmporath. OT pexumos MIMO, Bkitouas 8x2,
1 06beanHeHns Hecylmx B LTE-Advanced ¢ 3amMmnpaHnsMm 0 MHOTOCTaH-
[apPTHOI PaanocBs3n — HIUKoraa paHee He Bbi10 Nprbopa ¢ TakiMu no-
TPSCAIOLLMMN BO3MOXHOCTAMI At OPMUPOBAHNS CUTHANOB.

Ecnu Tpebyetcs 6onee apyx BY-TpakToB, MOXHO NOAKNIOYMTL AONOAHU-
TeNbHble MOAyAU reHepaun curHanos R&S®SGMA. UHTyuTuBHOE ynpas-
NeHe C MOMOLLbI0 CEHCOPHOTO 3KpaHa No3BOASET NOAHOCTHIO KOHTPOMN-
pOBaTb M3MEPEHS, BHE 3aBUCUMOCTY OT UX CNOXHOCTY, 11 0BecneynBaeT
ObICTPbINA AOCTYN K TPeGYEMbIM pe3yNibTaTam.
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KJIIOYEBbBIE ®AKTDI

» [Jlnana3oH yactot ot 100 kM mo 3 MMy, 6 MMu, 7,5 Mu, 12,75 M, 20 My, 31,8 M,
40 Ty nunn 44 Ty,

» JlononHutenbHblid BTopoi BY-tpakT ¢ ananasonom ot 100 kMu go 3 MM, 6 M,
75Ty 20 My,

» BHYTpeHHss WwupmrHa nonocsl 1/Q-moaynsaumn go 2 M, (BY)
» Onuun ans BCex OCHOBHbIX CTaHAAPTOB LM(POBON CBS3M

» Jl0NONHUTENbHbIA BCTPOEHHBI UMUTATOP 3aMUPaHWiA C WWPWUHOW NOAOCK! 40
200 Ml'y

» [loanepxka Bcex 0CHOBHbIX pexumoB MIMO, Bkatoyas 3x3, 4x4, 8x4, 4x8 n 4x2x2

» VIHTYUTUBHO-NOHSTHOE YNpaBneHne NOCPEACTBOM CEHCOPHOro aKpaHa ¢ 6i0kK-
CXEMOW B KQYECTBE K/OYEBOro aNeMeHTa ynpaBieHus
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I'I P E M M y ECT BA CooTBeTCTBYET BCEM 3a7aYam
» [lnanasoH yactot ot 100 k', go 3 IMu, 6 My, 7,5 M, 12,75 My,
20Ty, 31,8 MTw, 40 T unn 44 Ty,

M O C H O B H bl E » JlononHutenbHblit BTOpoii BY-TpakT ¢ AnanasoHom

o1 100 k'm0 3 Mu, 6 MMw, 7,5 MMy wnn 20 T
» Pa3Hoo6pasHble KOHGUrypauun: OT OAHOKAHANbHOTO

XA PA KT E P M CT M K M BEKTOPHOr0 reHepaTopa CUrHanoB [0 MHOrOKaHaibHOro Tectepa
MIMO-npuemHmrkoB

» bnarogaps noaaepxke A0 BOCbMM UCTOYHUKOB CUTHAN0B 1 32 kaHanos
C 3amMupaHneM naganbHo nopxoaut ans cuctem MIMO, MSR 1
LTE-Advanced

» MojynbHas apxuTekTypa no3BonseT nogobpars ONTUManbHYHO
KOHOUIrypaumio ans TekyLien 3afaumn

» page 6

YnpocTute cxemy usmepeHui

» LLnpokononocHele annapatHble CPEACTBA AN MOAYAMPYOLLNAX
CUrHanoB 1 BEKTOPHbIA FEHEPaTop CUrHanoB B OAHOM YCTPOIACTBE

» [IpocToe GOPMMPOBAHME CNOXHbBIX CUrHANOB

» J10 BOCbMU FeHepaTopoB MOAYAMPYIOLLNX CUTHANOB B ABYX BCTPOEHHbIX
MOZYNSIX MOAYNMPYIOLLMX CUrHANOB C KOAEPOM peasbHoro Maciitaba
BPEMEH! 1 FeHePaTopOM CUrHANOB NPOU3BONLHOM GOPMBI
(ARB-reHepatopom)

» BCTpoeHHOE UMdPOoBOE CYMMMPOBaHIE MOJYIMPYIOLLNX CUTHAOB,
[axXe CO CMELLEHIEM YACTOThI 11 YPOBHS

» [loanepxka BCeX OCHOBHbIX LM(MPOBbIX CTaHAAPTOB, B YaCTHOCTU:
5G New Radio, LTE (no Bepcuu 15), NB-loT, eMTC, 3GPP FDD/HSPA/
HSPA+, GSM/EDGE/EDGE Evolution,
WLAN IEEE 802.11a/b/g/n/j/p/ac/ax/ad

» Pabota ¢ undpoBbIMK CTaHAAPTaMN He TPEDYET OTAENbHOMO
nporpammHoro obecneyenns ans NK

» DopmupoBaHne CLieHapUEB PaanoNOKaLIMOHHBIX CUTHANOB AN
WCMbITaHWIA MOAYNelt, TECTUPOBAHNS NPUEMHIKOB 1 NENEHraTopoB

» Macrepa TecToBbix clgHapues 5G NR, LTE n 3GPP ana npoctoro
NPOBEAEHNS aTTECTALMOHHBIX UCMBITAHWUIA MO CTaHAApTaM
3GPP TS 38.141, 3GPP TS 36.141 unn 3GPP TS 25.141

» Onuuwm otcnexmsanns ornbatowieit n npeapickaxeruin AM/AM,
AM/®M 79 NONHOTO TECTUPOBAHMS 11 MPOBEPKM KOMMEKTOB
VHTErpabHbIX Cxem ET-momynstopos

» page 8

MNepeHecute peanbHble YCIOBUS B CBOIO 1abopaTopuio

» OnunoHanbHble BCTPOEHHbBIE CEKLWAN C 3aMUPaHUSIMU 1S AMYNSILIAN
kaHanoB ¢ nonocoi yactot ao 200 My,

» Bce 0CHOBHbIE CLEHApUM 3amMupanuii JOCTYMHbI B KAYECTBE
npeaBapuTeNbHbIX HACTPOEK

» YCTaHOBKA [0 YETbIPEX MOAYNEN 3amMupanuii N03BOASET CO3AaTh [0 32
«JIOTYECKMX» KaHaNoB C 3aMuUpaHnsMu

» Peannsauus Bcex OCHOBHBbIX cugHapues 3ammpanunsg MIMO, Takux kak
2x2, 3x3, 4x4, 8x4 n 4x8, ¢ ncnonb3oBaHWeM 0HOTO nprubopa

» [logaepxka CNoXHbIX CTaHAAPTOB, Takix kak HSPA ¢ aBoitHoi
Hecywieit, LTE ¢ o6beanHennem Hecyuwx 1 MIMO, a Takxe
MHOrononb3oBatensbckuii LTE

» [loaknioyeHre Moaynei reHepaumn curHanoB R&S®SGT100A
NO3BOJSET CO3MaBath 40 BOCbMU BY-TpakToB

» page 12




Ynyywaiite cBou pa3paboTkm

>

>

lpeBOCXOAHOE KAYECTBO CUrHANOB 151 BLICOKOTOUHBIX M3MEPEHMIA
CcnekTpa 1 MOy ALK

BHyTpeHHss wipuHa nonocsl 1/Q-moaynaumm o 2 My (BY)
MckniounTenbHo Hu3kas HepaBHOMEPHOCTb AYX moamynsaTopa

< 0,4 0b (n3m.) B nonoce 2 Iy,

BbICOKOKAYeCTBEHHAS MMYNbCHAA MOAYAALMS C OTHOLIEHWNEM CUTHanN/
nay3a > 80 ab n BpemeHeM HapacTaHus/cnaga < 10 He
BenukonenHas yuctota cnektpa (YpoBeHb 0LHOMONOCHOMO Ha3nBoro
wyma —150 abH (Tvn.) npu otcTpoiike 10 KI'L, OT HECYLLE YacTOTb

1 Tu)

[lononnutensHas GyHKuma $Ga3oBoii KOTEPEHTHOCTH, HANpPUMEP, ANns
pelieHns 3aaay GOpPMUPOBAHIS AMarpamMmMbl HANPaBNEHHOCTY
BY-TpakTbl 3 MTu, 6 T, 7,5 My un 12,75 T, C 3NEKTPOHHBIM
aTTEHI0aTOPOM

page 14

YckopbTe TeMnbl pa3paboTku

» WHTyuTMBHOE ynpasneHue 1 yaobHas crpaska Ans ObicTporo
LOCTUXEHNS Lienn

Bnok-cxema B ka4ecTBe KIIOYEBOr0 aNEMEHTa ynpasaexus ang
BU3yaNn3aLMn NPOXOXAEHUS CUrHana

MepecTtpanBaemsiil rpaduyecknii UHTEPGENC NoNb30BATENS /1S
paboTbl MO NPOCTOMY 1 CROXHOMY CLEHAPUSIM

[padnyecknit KOHTPONb CUrHaNA NPAKTUYECKM B KaX40/ TOYKe
CUTHaNIbHOTO TPpakTa

KoHTeKCTHO-3aBMCMMAR MHTEPAKTMBHAS CNPABOYHAs CUCTEMA U
nonHas NoAb30BaTeNbCKas AOKYMEHTALNS

Pernctparop makpokomang SCPI v reHepatop koaa cnyxar ans
CO3[1aHNS NCMONHAEMbIX KOMAHZ AMCTAHLMOHHOTO YNPABNEHS 13
nocneaoBaTeNbHOCTY KOMaH, Py4Horo ynpasnenus (ans MATLAB®,
CVint. o)

page 18

>

>

MonepHusauus nop, sawiy Tpe6oBaHuUs

» Anantauums npubopa npakTMYecku nog Nobyto 3agady

» [lepenoBas cuctema noAKIIOYeHUs Aist CMeHbl Mofynen
MOZYNMPYIOLLMX CUrHaNoB Be3 NOBTOPHOI KanubpoBki npubopa
B03MOXHOCTb MOiepHU3aLMK nprubopa B 1060 MOMEHT NyTem
NPOCTOIA 1 BbICTPON aKTUBALMM MPOrPAMMHBIX KITKOYEiA

page 20

Pa3paboTka HOBbIX CUCTEM LUMPOKOMNOOCHOI CBA3M C NOMOLLbIO reHepaTopa R&S®SMW200A

R&S®SMW200A — naeanbHblit reHepaTop CUrHanos Ans
pa3paboTki HOBbIX CUCTEM LLIMPOKOMOOCHON CBSI3N.
On obecneunsaer rubkoe dopmupoatne curianos 5G NR.

56
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COOTBETCTBYET BCEM 3AJAYAM

CoBpemeHHOe pafnousMepuTensHoe 000pynoBaHKe, NPexnae BCero,
JOMKHO ObiTb rBKMM. TpeboBaHNs K paboynM xapakTepucTkam u GyHK-
LIMOHANBHOCTY PA3NMYatOTCs B 3aBUCUMOCTI OT M3MEPUTENbHOI YCTaHOB-
K1 1 3a1@41 n3mepeHuit. B atom otHowwerun npnbop R&S®SMW200A He
1MeeT cebe PaBHbIX 1 YCTAHABAMBAET HOBbIE CTaHAAPTHI 1St reHeparo-
POB CUrHaioB. B npoliecce pa3paboTku 1 NPoBepKu, Ans Moboro Tuna
NY (KOMNOHEHTbI, MOAYNN, NOAHOLEHHbIE 6330Bble CTaHLWKM) FreHepaTop
R&S®SMW200A Bcerna GopMupyeT Tpebyemble TECTOBbIE CUrHANbI.

YHuBepcanbHasi KoHburypaums

Bnaroaaps MoaynbHOM KOHCTRYKLMK reHepatop R&S®SMW200A MoxHO
0CHALLATb TOAbKO HEOBXOANMBIMI 15t KOHKPETHOTO BapuaHTa npumeHe-
HUS onumamMu. Bo3MOXHbI NtoOble KOHUIypaLmm: 0T 00bINHOMO OAHOKa-
HaNbHOrO BEKTOPHOIO reHepaTopa CUrHanoB 40 MHOrOKaHanbHOrO TecTe-
pa MIMO-npnemMHMKOB.

FeHepaTop MOXHO OCHAaCTUTb MakCUMyM ABYMSi BCTPOEHHbIMM 6nokamu
MOZYNMPYIOLLEr0 CUrHANa 1 YeTbIpbMSt MOLYNSIMIA UMIUTATOPOB 3aMnpa-
HWiA. Takke MOXHO YCTaHOBWTL BTOpoi BY-TpakT. Takoi noaxon npusoaut
K COBMELLEHMIO B OAHOM MOZyNE [BYX MOMHOLEHHbIX BEKTOPHbIX TEHEeparo-
POB CUrHaNOoB, Tak 4TO MOXHO Nerko Cd)OpMVIpOBaTb [axe ClOXHble Cur-
Ha/IbHbIE CLEHAPWKM (HaNPUMeEp, NOME3HbIN CUrHaN + NOMexa, CABOEHHbIE
COTbl, Pa3HEeCeHMe npuema/nepeaayn).

BekTopHblil reHepatop curdanos R&S®SMW200A ¢ neyms
MOAYNsIMK reHepaTopoB curHanos R&S®SGMA Ha Hem

WpeanbHO noaxoauT ans cUctem

MIMO, MSR wnu LTE-Advanced

1 370 elue faneko He Bce. BoamoxHocTu reHepatopa R&S®SMW200A
MPEBbILLIAIOT BO3MOXHOCTM ABYX 00bEANHEHHbIX 0DbIYHBIX FeHepaTo-

poB. MpnOop B MaKCUManbHO KOMMAEKTaLMI UMEET 10 8 He3aBUCUMbIX
MCTOYHWKOB CUTHANOB 1 A0 32 NOrNYECKIX KaHaNoB C 3aMupaHnsmu. 310
nenaet reHepatop R&S®SMW200A uneanbHbiM petuednem ans MIMO
ZIPYTUX CNOXHbIX CUCTEM, BCTPEYaloWwmxcs B ctaHaaptax LTE-Advanced
(06beanHeHme Hecyumx), HSPA (nBoitHas Hecylas), B MHOrOCTaHaapT-
HOW PaguoCBA3N U T. A.

MopaynbHaa apxuTekTypa no3BonsietT nogobpartb
ONTUManNbHYI0 KOHPUrypaLmio 49 Tekyulein sagayuu
MpakTnyecku Bee onuum reHeparopa R&S®SMW200A MOXHO MOAEPHH-
31p0OBaTh, MHOME — NPOCTLIM BBOAOM KO/ia akTuBaLmu. ba3oByio KOH-
burypaumio Knaccruyeckoro 0fiHoKaHanbHOr0 BEKTOPHOMO reHepatopa
curanos R&S®SMW200A MOXHO onTUMU3MPOBATL ANS NI0BLIX 3aaaY.
Monb30BaTENSAIM HYXHO AL MPUOBPECTM TO, YTO UM HYXHO B HACTOSLLEE
BPEMS, U OHM CMOTYT BbIGpaTh MOAUdMKALWMM, KOTOpbIE NOTPEBYIOTCS B
Oyayem.
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basoBas apxutektypa R&S®SMW200A

Baseband signal
generation

(digital)
up to two hardware modules,
up to eight signal sources

=

BB Input

CODER 1

Fading

(digital)

up to four hardware modules,
up to 32 logical faders
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1/Q modulation

RF signal generation

one or two paths internally,
one to six additional paths

via external R&S®SGT100A

Signal routing,
AWGN
D/A conversion

lMpumep koHdurypaumm 1:

OpHokaHansHblit reHepatop R&S®SMW200A co BCTPOEHHBIM reHepaTto-
POM MOLYMPYIOLLErO CUrHana MOXHO UCMONb30BaTh A1 U3MEPEHIs OT-
JeNbHbIX KOMMOHEHTOB UK A5t 6a30BbIX CMbITAHUI NPUEMHNIKA.

Mpumep KoHGUrypaLm 2:

[iByxkaHanbHbll reHepatop R&S®SMW200A vaeanbHo NoaxoanT ans
MCTIbITAHMIA NPUEMHNKOB 1 XapakTepuCcTK 6a3oBbix cTaHumin. OanH re-
HepaTop MOXeT GOPMUPOBATL CYMMY MOAE3HOTO CUrHana 1 NoMexu (B
[JaHHOM npumepe nonesblit curtan LTE u nomexa 3GPP FDD).

lMpumep koHOUrypaumm 3:

leHepatop R&S®SMW200A B mMakcumManbHOI KOMANEKTALM C Onuuel
MIMO nopnepxuBaet Bce 0CHOBHbIE cuerapun MIMO, Bknioyas Bapu-
aHT 82, NOKa3aHHbI Ha JAHHOM CHUMKe 3kpaHa. B JaHHOM cnyyae cek-
LMSt MOYNMPYIOLLETO CUrHana MMeeT BOCEMb UCTOYHIKOB cirHana n 32

Noru4eckux kaHana ¢ 3amupanusmu (kananel MIMO).
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YINIPOCTUTE CXEMY USMEPEHUM

LLIMpoKONONOCHbI reHepaTop MOAYAUPYIOLNX CUTHANOB
1 BEKTOPHbIIA reHepaTop CMrHanoB B 04HOM YCTPOICTBE
[ins paboTbl ¢ COBPEMEHHBIMM CUCTEMAMI CBA3W BEKTOPHBIN reHepaTop
CUrHasoB J0MKeH 061aaaTh BbICOKOIQMEKTUBHOI CeKLMen Moayampyto-
wero curHana. Mexeparop R&S®SMW200A ycTaHaBAMBAET NNaHKy kaye-
CcTBa 1 B 3T0i1 06n1acT. OH MOXET ObiTb OCHALLEH CEKLUMER MOaYNMpYI0-
Lero curnana, obecneymnBatoLier BHYTPEHHIOW nonocy BY moaynsumnm no
2 Tu. bnarogaps atoi onuun npubop R&S®SMW200A npeBpatliaetcs B
MepBbIit BEKTOPHbINA FEHEpaTop CUrHaN0B, KOTOPbIA NpeajiaraeT B OHOM
YCTPOICTBE NOMHOCTBIO OTKANMOPOBAHHOE LIMPOKOMONOCHOE PELLEHNE C
AnanasoHom 1o 44 Tu.

B oauH npnbop MOXHO YCTAHOBUTb OAMH UNK ABA FeHepaTopa Moaynupy-
folero curiana. Takum 06pa3oM, C NOMOLLbI BCEro NLib OAHOMO Npu-
6opa MOXHO (OPMMPOBATh [Ba HE3aBUCUMbIX LUMPOKOMONOCHbBIX CUrHaNa
C MoBbIM TMMOM MOZynsuMK B inanasdore ao 20 I,

Kaxaplit M3 IBYX OCTYNHbIX CTAHAAPTHbIX MOAYNEN MOAYNNPYIOLLMX CHr-
HaNoB COAEPXUT PabOTaKLLNA B peanbHOM MaclTabe BpEMEHN KOAEP
11 TEHEPaTop CUrHANOB NPOM3BOBHOM GOPMbI C 06BEMOM NamsTh 0

2 mnpp oTcyeToB. Monoca nponyckaxus o 2 [T, COOTBETCTBYET BCEM
COBPEMEHHbIM LNdPOBLIM cTaHaapTam, Bknoyas 5G NR, LTE n WLAN
IEEE 802.11ac, a Takke WMPOKONONOCHBIE MHOTOYACTOTHBIE CUTHANBI W
CUrHaNbl MHOTOCTAHAAPTHOI PaANOCBS3N.

JByxKaHanbHbIii reHepatop curHanos R&S®SMW200A

MpocTasa reHepaLmsi CAOXHbIX CUTHAJIOB

MoaynvpyioLme curHanbl MOXHO CyMMUPOBaTh, A06aBAATL CMELLIEHNE
yacToTbl 0 =1 [T 1 BapbMpOBaTh COOTHOWIEHUS MEXIY HAMM MO hase n
MOLLHOCTU. Takast QYHKLMOHANBHOCTb NMO3BOASET C NOMOLLBIO FeHeparo-
pa R&S®SMW200A 6e3 Tpyaa GopmMMpoBaTh MHOTOYACTOTHbIE CUTHANbI
(CurHanbl ¢ HECKONBbKMMMI HECYLLIMI) 11 KOMOWHALMM CUTHANOB Pa3HbIX
CTaHJapToB.

[ins GOpMMPOBaAHMS CyMMbl MONE3HOTO CUTHaNa 1 MOMEXH, 4acTo Heob-
XOAMMOIA AN UCMbITAHMIA NPUEMHIKOB, TPEOYETCS TONbKO OAMH ABYXKa-
HanbHbIl reHepatop R&S®SMW200A. B 3aB1CMOCTY OT NOAHOI NOAOCHI
curHana u Tpebyemoit pasHuLibl YPOBHEN MEXLY NOME3HbIM CUTHANOM W
MOMEXOI Yallle BCEro CUrHasbl MOXHO CHAMATb BCEro Mwb ¢ 0AHOro BY-
TpakTa. Bropoit BY-TpakT octaeTcs cBOOOAEH A9 APYruX 3afad, Hanpu-
Mep, Ans GOPMUPOBAHNS IONONHUTENLHON HEMOLYAMPOBAHHON MOMEXH.

MepenoBasi MHOroKkaHanbHas reHepauua CUrHanoB
MepenoBas apxutekTypa cpeacTs GOPMUPOBAHUS MOLYAMPYIOLLMX CUTHA-
noB rexHeparopa R&S®SMW200A obecneunBaeT UMUTALMIO laxe CNOXHbIX
cueHapues. [10 BOCbMU BHYTPEHHWX UCTOYHUKOB MOAYNMPYIOLLMX CUrHa-
JI0B NO3BOJISIOT IErKO FEHEPUPOBATL HECKOMbKO CUTHAN0B, KOTOPbIE TPe-
OytoTCs1, Hanpumep, Ans 00beauHeHUs Hecylwyx LTE, umutaumm Heckonb-
KIX COT/HECKOMbKMX MOb30BATENEN, NCMIbITAHNIA B YCIIOBUSIX MOMEX UK
MHOTOCTaHAaPTHOM pagmocsa3u (MSR). Takke BO3MOXHA LONONHUTENb-
Has UMUTaLS 3aMUPaHWIA AV LWyMa ANs KXOO0r0 U3 BOCbMM OTAESbHbIX
KaHasnoB.

B aByxkaHanbHoM reHepatope curHanos R&S®SMW200A moaynupyioLLye curHanb MoryT ObiTb 06aBAEHbI B LIMGDPOBOIA GOPME CO CMELLEHNEM YaCTOTbI. 3Ta BO3MOXHOCTb N03BO-

JI9eT Nerko cosaasarb CUeHapuit MHOro4acCTOTHbLIX CUrHaN0oB WK CLUEHapu CyMmbl MONE3HOr0 CurHana n noMexu.

0: Power Spectrum (FFT points = 2048, AVG =4)
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1BKast MapLUpYTN3aLMS N BHYTPEHHEE HANOXEHINE MOLYAMPYIOLMX CHr-
HaoB B peaibHOM Maclutabe BpeMeHn 06eCneynBatoT BO3MOXHOCTM A
NPOBEAEHUS NapannenbHbIX CMbITaHWIA. [ns kaxaoro GopMupyemMoro
CUrHana MOXHO 3afatb COOCTBEHHYIO MEPUOANYHOCTb. TakumM 06pa3oM,
MOXHO OJIHOBPEMEHHO FEHEPMPOBATL HECKObKO HECYLLUNX C HEYCEYEH-
HbIMW MOCNEen0BaTe/IbHOCTAMI JaHHbIX 1 OAHOBPEMEHHO UCNbITbIBATL fe-
MOZYNALMIO Kaxaoro curHana B Y. B pesynbtate cokpatiaetcs obliee
BPEMS! UCTIbITAHWIA 1 TPEBYIOTCS LI MAHUMANbHBIE MHBECTWLMK B anna-
paTHblE CPEACTBA.

FoToBHOCTL K 6yaywum TexHonoruam: 5G v IEEE802.11ad
lenepatop R&S®SMW200A — neanbHbIii MHCTPYMEHT NS M06O0r0 MHXe-
Hepa, pa3pabaTbiBaIOLLEr0 KOMMOHEHTI, YCTPONCTBA MM MHOPACTPYKTYPY
115 MOGUABLHOIA CBA3M cnepytollero nokonens. CurHansl 5G New Radio
CO3[K0TCS HEMOCPELCTBEHHO HA NPKUBOPE, NOMOras nonb3oBaTensim ad-
(hEKTUBHO CNPaBASTLCS C BO3HUKAIOLLMMM NPU pa3padoTke 3afayamu.

B onHom npubope MOXHO peann3oBaTh TUMOBbIE CLEHAPUN UCTbITAHMIA,
Takue Kak 1CrbiTaHusi COBMECTHOrO NPUCYTCTBUS C HOPMUPOBAHUEM CUT-

Hanos LTE unm wmpokononocHbix curianos 5G 8 CBY-ananasone. Takxe
noaaepxwsatotcs curHansl WLAN IEEE 802.11ad co ckopoCTbto Mofy-
nauum ao 1,76 Mnpp, OTCYETOB/C B peXMMe 0AHON Hecyluei. bnarogaps
VHTENNEKTYanbHO BHYTPEHHE Koppekuun AYX moaynsTopa reHeparop
R&S®SMW200A Takxe otnnyaetcs |/Q-paBHOMEPHOCTBIO U KA4ECTBOM
MOZYNSALWMM BCEX LIMPOKOMONOCHBIX CUTHANOB.

Mopaepxka BCeX OCHOBHbLIX LMPOBbIX CTAHAAPTOB

B renepatope R&S®SMW200A ncnonb3yioTcs NporpamMMHbIe onuumn ans
(HOPMUPOBAHIS CUTHANOB COMACHO BCEM OCHOBHBIM LM(DPOBBIM CTaHAAP-
Tam, TakuM kak 5G NR, LTE/LTE-Advanced (gm0 Bepcum 15), 3GPP FDD/
HSPA/HSPA+, GSM/EDGE/EDGE Evolution n WLAN IEEE 802.11a/b/
g/n/i/p/ac/ax/ad. MogennpyeTcs BeCb GU3NYECKNIA YDOBEHD, & TAKKE
kaHanbHOe KOAMpoBaHue Ans BONbLIMHCTBA CTaHAAPTOB. B peaynbtate
reHepatop R&S®SMW200A naeanbHbiM 06pa3oM NoaxoauT Ans uamepe-
HWIA NapamMeTPOB COOTBETCTBYIOLIMX CTAHAAPTAM NPUEMHUKOB, HANPUMED,
J/1S1 NCNbITaHWiA 6a30BbIX CTAHLWA B COOTBETCTBUM CO cTaHaapTamu 3GPP
TS38.141 (ana 5G NR) nam 3GPP TS 36.141 (mns LTE/LTE-Advanced).

I'eHepatop R&S®SMW200A naeganbHo noaxoamT as uc-
MbITaHUA MHOrOCTAHAAPTHOM PAAMOCBA3N U NOMEXOBbIX

awcn )
o CnbiTaunit. B gaHHOM npuMepe oH GopMnpyeT BOCEMb
= Pa3NMYHbIX YACTOTHO-PA3HECEHHBIX CUTHANOB, KOTOPbIE
1
= I CYMMUPYIOTCS B peaibHOM MaclUTabe BpeMeHM ans Te-
o i s oo = CTUPOBAHIS MPUEMHNKA.
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EUTRA/LTE A: Frame Configuration

bl | Subframe |~ PCFICH | ~ PHICH | ~ PDCCH
mepin | S [ BT [0 B+ Q50K

x OKHO C NIaHOM BPEMEHHOTO pacnpefeneHis B onumum
LTE reHepatopa R&S®SMW200A.

OFDM Symbols
7 8

Resource Block
N 2] -~ o

=

Time (Ims)
[MBSFN[RSVD]

GEA5S
VeEs

No. of Subframes F First Subframe 0 View Mode |VRB-| Comp. Carrier E

Show Time Plan in Dialog...
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B o1/M4me 0T MHOTUX peLieHnin, NPeACTaBAEHHbIX HA PbIHKE, CUTHabI
LMDPOBBIX CTAHAAPTOB MOXHO KOHOUIYpUpoBaTh 1 GOPMUPOBATh He-
nocpencTBeHHo B renepatope R&S®SMW200A. Tak kak nporpamMmHble
ONuMK OPraHYHO MHTErPUPOBAHBI BO BCTPOEHHOE MporpamMmmHoe obecne-
YeHue Nprnbopa, HET HYX/bl B JONOAHUTENLHOM NPOrPaMMHOM 0Becneye-
Hum ans K. Takast BO3MOXHOCTb ynpoLuaeT paboTy, a Takxe cokpallaet
3aTparbl LEHHOr0 BPEMEHM Ha UCTbITAHMS, TaK Kak He TPEDYeT nepefayu
CUTHana 13 BHEeLHero nporpamMmmHoro obecneyeHns ang MK 8 namsrb re-
HepaTtopa CUrHaios.

3a CyeT CBOWX MPEBOCXOAHBIX PAabOUMX XapaKTepUCTIK reHepaTop
R&S®SMW200A npakTuyeckn 6e3 3aaepXkn pearnpyeT Ha HOBblE Ha-
CTPOIIKM, fiaxe KOraa OHu TPeBYIOT 0OLIMPHBIX PAcyeToB curHana. B pe-
3yNbTate, TECTOBbIE CLEHAPUM MOXHO NIErko 1 BbICTPO afanTMpoBaTh K
HOBbIM TpeGoBaHUsM. [Py BapuaLyi NapameTpOB C LESbio ONTAMU3ALMN
UAN YCTPAHEHMS! HENOAAZOK X MPUMEHEHNE NPOMCXOAUT MIHOBEHHO, He

BbI3bIBast HEMPOWU3BOANUTENBHBIX MPEPbIBAHMIA UMW 33[IEPXKEK HA OXMOAHNE.

Monb3oBatenu MMEIT BO3MOXHOCTb MOJIb30BATHCS MHOTOYNCTIEHHBIMI
CNPaBOYHbIMK YHKLMAMN. [Ing HACTPOIIKW CTAHLAPTHBIX CUrHANOB (Ha-
NpUMEP, TECTOBbLIX MOAENEN, ONpeaeNeHHbIX B CTaHAAPTe) MOTYT UC-
noib30BaThCA NPEABAPUTENBHO 3aiaHHble 3HAYEHUS, AOCTATOYHO OAHOIO
HaxaTns KHonku. BuayanbHble NOACKA3KM, Takne Kak naaH BPEMEHHOTO
pacnpeneneqns B onumm LTE, oBecneynsaioT rpaduyeckoe npeactas-
NeHue CTPYKTYpbl curdana. OHW MOMOratoT Nob30BaTENSM OTCNEXMBATb
Jaxe CMOXHbIE CUrHAbHbIE CLEHapUN 1 BbICTPO YCTaHaBAMBATb HYXHbIE
napameTpbl. MOLHbIMY MHCTPYMEHTaMU, YPOLLAIOLMMIA BbINOAHEHME
NnoNb30BATENbCKIX 33434, SBNSIOTCS MacTepa CO3AaHUS TECTOBbIX CLEHA-
PUEB A9 CNOXHbIX LMMPOBLIX CTaHAapToB, Takux kak 5G NR, LTE n 3GPP
FDD (UMTS). MoHaao6utcs antib HeCKONbKO NPOCTbIX AEACTBINA, YTOOI
HacTpouTb reHepatop R&S®SMW200A Ha npoBeagHUe UCNbITaHuiA 6a-
30BOI1 CTaHLWUN B COOTBETCTBUM CO cTanaapTom 3GPP TS 38.141, 3GPP
TS36.141 nnn 3GPP TS 25.141.

EUTRA/LTE: Test Case Wizard

=== PUSCH (WS)
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®opmupoBaHue CUrHaNOB i UCTIbITAHUI NPUEMHUKOB 1
papapHbIX moaynen

B coueTanum ¢ MO R&S®Pulse Sequencer reHepatop R&S®SMW200A
(bOpMMPYET NPOCTbIE UMNYALCHI, NOCNEA0BATENLHOCTU UMMYALCOB, & Tak-
XE CNOXHbIE MHOrO3MUTTEPHBIE U MHOTOKaHaNbHbIE PaN0NOKaLMOHHbIE
cueHapuu. ing kaxaoro oTAeNbHOro0 MMMyAbCa MOXHO TMOKO HACTPOUTb
CUHXPOHMU3ALMI0 UMNYAbCOB W BHYTPUUMNYABCHYIO MOZYAALMIO, HAanpy-
mep, AM/YM, wupokononocHsli JIYM, kog bapkepa uam MHOropasHoCTb.
Takue 3neMeHTbl yNpaBeHus, Kak BAOXEHHBIE LMKIbI, HANOXEHWS 1
cybnocneaoBaTeNnbHOCTH, AONYCKAIOT BbIMONHEHWE AMHAMUYECKNX NOCAE-
[I0BaTefbHbIX 3a4a4. [leTepMUHNPOBAHHbBIE UK ClyYailHble NPODUAN BHY-
TPUAMNYALCHON MOAYASALMIA NO3BOASIOT NOML30BATENIO HACTPaMBaTh 13-
MEHSIOLIMECS BO BPDEMEHI NapaMeTpbl UMNYbCHOI NOCNEA0BATENbHOCTH
C MUHUMANbHBIMU YCUNUSIMU.

[Jnarpammbl HaNPaBAEHHOCTI @HTEHH 1 TUMbI CKAHWPOBAHNS aHTEHH MO-
ryT ObiTb 106aBNEHDI B 3aaHHbIE MMMYNbCHbIE NOCNEA0BATENbHOCTI AN
MMUTALIAN PEAIMCTUYHBIX PAAMONOKALIMOHHBIX U3nyyateneit. 4ns umm-
Tauum CLieHapus MOXHO Pa3MEeCTUTb HECKObKO U3nydaTtenei u npuem-
HUK Ha [IBYXMEPHON KapTe, BKtoYas MHpopMaLmo 06 opueHTauumn u
BbICOTE. CNONb3ys JONONHUTENBHO CKOHDUIYPUPOBAHHbIE Anarpammy
HanpaBNEHHOCTI 11 TUM CKAHMPOBAHMS MPUEMHOI aHTEHHbI, FEHEPATOP
R&S®SMW200A co3paeT peanbHble CUrHasbl B TOM BUAE, B KOTOPOM

OHM NOSBAAIOTCH HA BY-BbIXOE NPUEMHOIH aHTEHHbI. 3TO NO3BOASET
NPOBOANUTL HEAOPOrNE NPOBOHBIE UCMbITAHNS MPUEMHUKOB B Nabopa-
TOPWM BMECTO J0POrOCTOSILLNX MONEBbIX BECTPOBOAHBIX MCMbITAHNIA.
IMyAMpYeMbIit IPUEMHUK MOXET BbiTb Aaxe HACTPOEH Ha paboTy C He-
CKOMbKIMM @HTEHHAMM, Kaxaas C UHAMBIUAYaNbHOI AnarpamMMolt Hanpas-
NEHHOCTW, NONOXEHNEM W HANPABNEHNEM HABEAEHNS. ITU BO3MOXHOCTU
npespatuaiot reHeparop R&S®SMW200A B MoLLHyI0 nnaTdopmy Ans Te-
CTUPOBAHWNS PaJiapHbIX MOAYNEN, @ TaKKE MHOrOKaHabHbIX MPUEMHNKOB B
3a/1a4ax pagmoneneHrauyn.

Mactep TecTOBOr0 cugHapus LTE nossonset ynobHo u
pa3ymHo HacTponTs reHepatop R&S®SMW200A ans npo-
BEZEHNS NCMbiTaHMin 6a30BON CTaHLWUN B COOTBETCTBIN
co ctaHpaptom 3GPP TS 36.141. B naHHOM npumMepe 3a-
[iaH MONE3HbIi CUTHas 1 MCTOYHUK NOMEX 1St NPOBEPKM

Y3KOMOMOCHOI BNOKMPOBKY.

Test Specification |TS 36.141 Release 12

- Roloase

Base Station Class

Wide Area BS j‘

Test Case 7.5B Narrow Band Blocking

TS 36.141: 7.5B Narrow Band Blocking

Apply Q oK
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Kpome Toro, renepatop R&S®SMW200A B coueTaHni ¢ NporpaMmHbImM
obecneyeHnem R&S®Pulse Sequencer cnocober GopMnupoBaTh paauo-
NOKALMOHHbIE CUrHanbl B COOTBETCTBIM CO cTanaaptamu FCC, ETSI uan
TELEC T403 pns ucnbitanuii AaMHaMUYeCcKoi 4acToTHOI cenekumn (DFS).
Bce a10 fienaet reHepatop curdanos R&S®SMW200A naeanbHbiM petle-
HWeM 4/1s NPOBEPKM NPaBUNbLHOCTU noBeaeHns yetporncts WLAN npu Ha-
JNYAN PAANONOKALMOHHOIO CUrHana B TOM Xe AnanasoHe 4actoT.

A deKkTUBHOE TECTMPOBAHME yeunutenein ¢
oTCNeXuBaHueM ornobatoLLei

Llenb otcnexvBanns ornbatoLelt COCTONT B CHUXEHUM NOTPebneHNs
MOLLHOCTI 11 3HEPronoTPEBNEHNs yCUauTens B LieNOM. BMecTo nocTosiH-
HOTO HaNPSXXEHUS NUTAHUS HA YCUWUTENb NOJAETCH HANPSXEHWE C MOAY-
NSTOPa NOCTOAHHOIO TOKA. ITO HANPSXEHUE OTCNEXMBAET OrnbaIoLLYI0
BY-curnana. CBepxTouHas CUHXPOHM3aLWS 3[6Ch UMEET peLlaloLlee 3Ha-
YeHe, MOCKONbKY [iaxe OTKNOHEHNS B HAHOCEKYHAHOM AuanasoHe MoryT
MPUBECTM K 3HAYUTENbHBIM OLLMOKaM MOZyAsLn (EVM).

l'eHepatop curHanos R&S®SMW200A npenocTaBaseT BO3MOXHOCTH, NO-
3sonsiolLme 6e3 Tpyaa reHepupoBaThb MPaBUAbHbIA CUrHaN ornbaloLLei
ons BY-curHana B peanbHOM MacliTabe BPEMEHI U BbIBOAMTL €70 Ha aHa-
noroBeiii 1/Q-Bbixo. Mockonbky 06a curiana nocTynaioT 0T OAHOTO W TOro
Xe npubopa, Nob30BATENSM He HYXHO BECMOKOUTLCS O CUHXPOHMU3ALMN.
3anepxka mexay BY-curHanom 1 curdanom orubatoliein 0THOCUTENbHO
OPYr Apyra MoxeT ObiTb YCTAHOBNEHA B PEaNbHOM MacLuTabe BPEMEHM C
pa3pelueHnem 1 nc, 4yTo6bl KOMNEHCUPOBATL Pa3NNYHbIE 3aAEPXKN B 13-
MEPUTENbHOI yCTaHOBKE. Onuyms LMPPOBLIX NPeabiCKaxeHnin 0becneyu-
BaeT npefbickaxeHus curHanos AM/AM u AM/OM B peanbHoM MacluTabe
BpemeH. Takasi TBKOCTb B COYETaHWM C NPEBOCXOAHBIMI XapakTepnUCTy-
kamu curHana aenatot reHepatop R&S®SMW200A naeanbHbIM UCTOYHM-
KOM CUTHa/0B /1St TOYHbIX M ADOEKTUBHBIX N3MEPEHWIA C OTCNEXNBAHNEM
ornbatoLen.

YcTaHoBKa s oTcnexusaHus ornbdaioueli, cocroawas us reveparopa R&S®SMW200A u aHanusatopa R&S®FSW

R&S®SMW?200A vector
signal generator

Analog
1/Q out

Envelope

= —1l
ea-eaes 1O 111 © o & £.4 ;
— : , ;

R&S®FSW signal and
spectrum analyzer

Voltage/current probes
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NMNEPEHECUTE PEAJIbHBIE YCJIOBUA B
CBOIO JIABOPATOPUIO

MepenoBas coBpemMeHHas IMynauus KaHana

BCTpoeHHas BO3MOXHOCTb MMUTALMM 3aMUPAHNIA Takke SBNSETCS OTN-
YUTENLHOII 4ePTON BEKTOPHOrO reHepatopa curhanos R&S®SMW200A. 3a
CYeT 1MCN0Nb30BaHNs nocneaHnx TexHonoruii MINC annapatHoe obecne-
YeHne UMeeT HeoObl4ailHO KOMMAKTHYKO KOHCTPYKLMIO, YTO 0Decneymnsa-
€T BO3MOXHOCTb YCTAHOBKM [0 YETbIPEX BICOKOIDDEKTUBHBIX MOAYNEN
3aMupanms. [laHHble MOy MOMYT OOHOBPEMEHHO UMUTMPOBATH A0 32
KaHanoB ¢ 3amupanuaMn. MakcumanbHas nosoca yactoT 3ammpanuii co-
crasnsieT 200 MI'u. Takum obpasom, reHepatop R&S®SMW200A cnoco-
OeH A0cToBEpHO GpopMUpOBaTh faxe Takue cugHapum MIMO, kak MIMO
3x3 ans 6ecnposoaHoit cetn IEEE802.11.

BHyTpu 3aaHuit 0TpaxeHuii ropa3ao 60nbLIe, YEM Ha OTKPLITOR MECT-
HOCTU. Pa3HuLIa BO BDEMEHN MEX[ly OTPAXEHHbIMI CUrHANaMmM 00bIYHO
NEXMT B AMana3oHe BCEr0 HECKOMbKNX HAHOCEKYHA,. BpemeHHoe pa3pe-
LeHe 2 Nc 1 cnocoBHOCTb UMUTUPOBATL A0 20 Nyyeit Ha kaHan 3aMupa-

HuiA no3BonsitoT reHepatopy R&AS®SMW200A peanncTnyHo MOLeNNpoBaTh
cueHapuy 3amupanuii B nometeHun. B uenom, R&S®SMW200A obecne-
YMBAET TakMe XapakTePUCTUKN 3aMUPaHIIA, KOTOPbIE A0 CUX NOP A0CTUra-
H0TCS TONbKO C MOMOLLbKO 3HAYMTENBHO 6ONEE A0POrMX CeumabHbIX Npu-
0opoB (Hanpumep, BY-perynsatopoB ypoBHs).

Monb3oBaTeNb MOXET BbIOPATh CLEHAPUM 3aMUPAHNS 111 BCEX OCHOBHbIX
CTaHJapTOB HENOCPEACTBEHHO 13 NPeaBapUTEbHO 3a[jaHHbIX HACTPOEK.
B nononHeHue K KnaccuYeckiM CLeHapusi MHOrOy4eBOr0 PacnpocTpa-
HEHWS C PANEEBCKIM, PANCOBCKM WAW YMCTO LOMNEPOBCKMM 3aMUpaHi-
em resepatop R&S®SMW200A Takxe cnocobeH UMUTUPOBATb AMHAMM-
Yeckue CueHapun, ONpedeneHHbIe B NOCAEAHUX CTaHAAPTaX, Takne Kak
MPOLECC POXAEHUS-MBENN, PACIPOCTPAHEHNE NPU NEPEABUXEHIN 1
CLEHapuin CKOPOCTHOrO noe3aa. Takke noaaepxmuBatoTcs npodwim ans
CBSI3M Mexay aBToMobunsMn. Bce napameTpbl Takxe MOryT BbiTb YCTaHOB-
NeHbl BPYYHYIO, Y4TO YNPOLLAET Peann3aLinio Noab30BaTeNbCKUX KOHUTY-
paumin ans 3aMupaHui.
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Standard/Fine Delay ] Auto ] Coupled Parameters I Path Table || Path Graph \—
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WM Doppler
Gauss (0.08 fd)
WM Rice

Gauss Watterson

B nomowws nonb3osartenio B reseparope R&S®SMW200A goctynHa Bu-
3yanu3auys napameTpoB 3ammUpanuid. Ha CHUMKe 9kpaHa nokasaHa KoH-
durypauus nytn 3amupatns B cueHapuu LTE ETU300.

Bm - I'eHepatop curHanos R&S®SMW200A 1naeansHo NoaxoauT Ans npoBe-
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MpecTtxHag obnacts: MIMO

Bce coBpemeHHble CTaHaapTbl GECNPOBOAHON CBSA3N UCMONb3YIOT TeX-
Honorvio MIMO s noBbiweHns aGGEKTUBHOCTI Nepeaayn AaHHbIX.
TecToBbI reHepatop AoMKeH GOPMUPOBATL B TOYHOCTM TakMe Xe CUrHa-
nbl MIMO, 4TO 1 Ha aHTEeHHe NPUeMHIUKa — Jaxe ANs MHOTOKOMMOHEHT-
Hblx npuemHikoB MIMO. W 3aeck kak pa3 paboTaeT MHOTOKaHaNbHOCTb

11 BO3MOXHOCTb MMUTALMM 3aMUPaHIiA, KOTOPOIt 06NnafaeT reHeparop
R&S®SMW200A. BcTpoeHHble 610K MOLYNNPYIOLLMX CUMHANOB NO3BONS-
10T OIHOBPEMEHHO (GOPMMUPOBATH 10 BOCbMI CUrHANoB. [ins cueHapues
MIMO mOXHO GOpMMPOBATb CUTHANbI BCEX NEPEAAOLLMX aHTEHH (C Xxapak-
TEPHbIM AN @HTEHHbI KOAMPOBAHMEM) Ha OAHOM eMHCTBEHHOM NpUBOpe.

Kpowme Toro, rerepatop R&S®SMW200A cnocobeH amynupoBarth BECh ka-
Han MIMO. [lo 32 normyeckux kaHanoB ¢ 3aM1paH1sMi OXBaTbIBAIOT BCE
OCHOBHbIe pexumbl MIMO, Bkniovas 3x3, 4x4, 8x4 n 4x8. Monb3osatenb
TaKkXe MOXET 3afiaTb KOPPENSALMOHHYIO CBA3b MEXZY NyTAMU pacnpo-
CTPaHeHs. BO3MOXHbI Takke MHOTOCTaHAAPTHBIE CUCTEMBI, HANPUMED,
0fHOBpeMeHHas noaaepxka 2x2 MIMO ans LTE u 3GPP FDD HSPA. C
MOMOLLBIO OAHOO NPUBOPA TaKKe MOXHO MMUTUPOBATL CLEHapuK 00be-
IuHeHns veTbipex Hecywmx LTE (kaxapii ¢ 2x2 MIMO). Bre 3aBucumoctu
0T CNOXHOCTM 3aaum reHepatop R&S®SMW200A cnocobeH oaHoBpe-
MEHHO (GOPMMUPOBATL CUrHAN MO YHUKANBHOM TEXHOAOTMM U NapaNeNsHo
3MYNNPOBATb KaHa 3aMUPaHKIA.

l'eHepatop R&S®SMW200A MoxeT ObiTb OCHALLEH OfIHUM AW ABYMSI
BHYTPEHHUMM BY-Tpaktamu. Mpn HEOOXOANMOCTM MOXHO [06aBNTS eLue
Gonblue BY-TpakToB: B AOMOMHUTENBHBIX MOZYAS A1s GOPMUPOBAHUS
curHanos ¢ |/Q-momynsumeit R&S®SGT100A npeBpallatoT rerepatop
R&S®SMW200A B 04eHb KOMMAKTHOE KOMMNEKCHOe pelleHne ans 4x4
MIMO cuctem. Ecnn fo6asuTh ewle yeTbipe Moayna R&S®SGT100A, mox-
HO peann3oBath Aaxe cugHapuu 4x8 unu 2x4x4 MIMO. [lononHutensHoe
annapatHoe 006ecneyeHne ynpasnseTcs (B TOM YMCAe, ANCTAHLUMOHHO) He-
NocpeacTBEHHO ¢ reHepatopa R&S®SMW200A.

l'eHepatop curHanos R&S®SMW200A nerko cnpasnsieTcs aaxe ¢ MHOMo-
KOMNOHEHTHbIMM MIMO-cuctemamn. JnanoroBoe OkHO 00Lel KoHUry-
paLyn CUCTEMbI MOXHO 1CNONb30BATh 1 NEPEHACTPONKM FreHepatopa
CUrHasnoB B COOTBETCTBUM C TPEOYEMbIM CUrHANbHBIMM CLiEHapueM. baok-
cxema B rpaduyeckom nHTepdEiice N3MEHsSETCs BMECTE C UCMONb3YEMbIM

Cucrema 4x8 MIMO

RFpath A B

Digital 1/Q output
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Brnok-cxema reqeparopa R&S®SMW200A, HaCTPOEHHOTO Ha HOPMUPOBaHIIE TECTOBO-

ro cueHapus LTE Release 11 felCIC. OnuH renepatop R&S®SMW200A oaHoBpemeH-
Ho bopmupyeT curHanbl o6cayxmBalowet cotel LTE, a Takxe ABYX MeLuaiowyx coT;
15 Kaxaoit coTbl peanu3osana cxema MIMO 2x2 ¢ koppennpoBaHHbIMK KaHanamm
3aMUpaHuii.

NPUNOXEHUEM, TaK YTO NMOJIb30BATEN CPA3Y BULEH PEANnN3yemblil Cur-
HaNbHbIV CLeHapuil. Kaxaas KoHbMrypaums cuctembl CONPOBOXAAETCA
TUNOBBIMU NPUMEPaMK NpUMeHeHUs. [101b30BaTeNH, KOTOPbIE «MbICNST 3a
npenenami CTaHaapTar, Takxe Ierko HanayT onTMMabHbIA CLEEHapUIA fns
CBOWX HYXL,

B cnyyae ctanpapToB ¢ noaaepxkoit MIMO, Takux kak 5G NR, LTE uau
WLAN, nepefaBaemble CUrHanbl 3aBUCAT Apyr 0T Apyra. [103tomy B npu-
oope R&S®SMW200A nmeeTcs 06LIee MEHIO (PEXUM CBA3aHHBIX MCTOY-
HMKOB), C MOMOLLbBIO KOTOPOrO MOXHO GbICTPO M Y0BHO HacTpanBatb Cur-
Haulbl 151 HECKOJbKMX QHTEHH.

B kayecTBe anbTepHaTUBHOIO BapuaHTa CUrHabl B reHepaTope
R&S®SMW200A MoryT BbiTb YCTAHOBAEHBI NO-0TAENLHOCTM (PEXIM OT-
IefbHbIX UCTOYHMKOB). STOT PEXMM NO3BONSET OIHOBPEMEHHO BOPMU-
poBaTh CUrHaNbl 1S pasHbix CTaHAapToB, 4To AenaeT R&AS®SMW200A
uaeanbHbIM NpuOOPOM NS TECTUPOBAHNS MHOrOCTaHAAPTHbIX Ha30BbIX
CTaHUMIA. BO3MOXHBI kak KOMOUHALMM CTaHAAPTHBIX CUrHANOB (HanpuMep,
LTE, WCDMA 1 GSM), Tak 1 ucnonb3oBaHne nonb3oBaTebCkix CUrHanoB
MPON3BONBHON GOPMI.

Cucrtema 4x8 MIMO, cocTosiuias 13 AByxkaHanbHOrO reHepatopa curianoB R&S®SMW200A v wectn moayneit reHepaumin curtanos R&S®SGT100A, ynpasnsembix ¢ reHepa-

Topa R&S®SMW200A. Moaynn peannayio BY-tpakTbl ¢ 3 no 8. l'eHepatop R&S®SMW200A o6ecneyrBaeT noaHoLEHHOe GOPMMPOBaHNE MOZYMPYIOLLEro CUrHana u M-

Taumio 3aMupanuii.
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YNIYYLLAUTE CBOU PASPABOTKM

I'IpeBocxop,Hoe Ka4eCTBO CUrHasa

[ins venbitakuid MY ¢ BLICOKMMM xapakTepucTikamm TpebyeTcs reHeparop
CUrHAJIOB CO 3HAYMTENBHO NyywinmMn BY-xapakrepnuctukamu. B npoTMBHOM
Cnyyae reHeparop MOXET BHOCUTb UCKaXEHNS B Pe3yNbTaThl UBMEPEHWIA.

Mpu6op R&S®SMW200A NonHOCTLIO COOTBETCTBYET 3TUM TPEOOBAHUAM I
No3BOASET UCMONBL30BATL BECh NOTEHLMan MY,

WUcknioyntenbHoe KayecTBo MOAYNSALMU

leHepaTop R&S®SMW200A ocHatleH W1poKonoaocHbIM 1/Q-
mogynstopom ¢ BY-nonocoit 2 M. Bnarogaps takoit nonoce 4actor, OH
OXBATLIBAET NPAKTUYECKM BCE YACTOTHbIE Mana3oHbl, MCNOb3yeMbIE B
COBPEMEHHbIX MPUNOXEHWSIX, B TOM Yncne B BECNPOBOAHON U CMYTHUKO-
BOIN CBA3Y, PAAMON0OKaLmm, NCCNE[0BATENLCKMX 1 00Pa30BaTeNbHbIX CU-

cTemax. BHyTPEHHMIA reHepaTop MOLYIMPYIOLLMX CUTHANOB MOXET HOpMU-

poBaTh CUrHanbl ¢ nonocoit oo 2 .

Ref Level -2 SHz  Mode

Frame Count Frame 1

ure Buffer 3 EVM vs Carrier

L
0.0 ms 2.01 ms/
2 Result Summary

Averaged

08

0.6

0.4

0.2

Frequency response in dB ———

-1000  -800 -600 -400 =200 0 200 400

Capture Time 20.1 ms BWP/SS All

CospemeHHble LIAM 1 npeBocxoaHas BY-Lenb 06ecneymnsaloT eknoym-
Te/bHbIe MOAYNSLMOHHBIE XaPAKTEPUCTUKM. B LIENOM, MOXHO AOCTUYb He-
PABHOMEPHOCTI YaCTOTHO xapakTepucTukn momynstopa mexee 0,4 nb
(n3m.) B nonoce yacTort cabile 2 [T, FeHepatop R&S®SMW200A dop-
mupyeT curHansl 5G NR (nonoca kanana 100 MI'u, cxema momynsumm
64QAM PDSCH, Hecyuas yactota 39 'Tu) co 3HayeHnem EVM -43 nb
(n3m.). Takxe BO3MOXHO HOPMUPOBAHUE BbICOKOKAYECTBEHHBIX CUTHANOB
apyrux TMnoB, Takux kak WCDMA, LTE, wmpokononocHbIE CUrHasbl HECY-
wwx ¢ mogynauyuen QAM nam NYM-umnynbChbl, a TakXe CLIEHAPUEB MHOTO-
yacToTHbIX CW-curHanos.

N3mepeHHoe 3HaueHne EVM curtana 5G NR (nonoca ka-
Hana 100 MTw, cxema mopynsumn 64QAM PDSCH, Hecy-
was yacrora 39 Mw).

J3mepeHHas yacToTHas xapaktepucTvka 1/Q-momynaropa

5 GHz
- 15 GHz NpY UCMONb30BAHUN BHYTPEHHETO LMPOKONONOCHOrO
== 18GHz MOZIYINPYIOLLLErO CurHana
— 28GHz DYoL
== 35 GHz

600 800 1000

Offset frequency in MHz ———
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MultiView | Spectrum
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2 Result Summary ‘W-CDMA 3GPP FWD
Channel Bandwidth | Offset | Power | I
TX1 (Ref) 3.840 MHz -5.87 dBm
Tx Total -5.87 dBm
Channel Bandyidth | Offset | Lower | |
Adi 3,840 MHz 5.000 MHz -73.59 dB
Alt1 3.840 MHz 10.000 MHz -75.20 dB
ﬂ | measuring... y

® RBW 5 MHz

9 dB ® SWT 100 ms  VBW 10 MHz Mode Auto Sweep

1 Frequency Sweep

CF 10.0

(in 1001 pts 220.! Span 2.2 GHz
45~
== 10 Msymbol/s
40~ == 30 Msymbol/s
< 35— 50 Msymbol/s
ES
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=S 30~
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= 25—
20~
15~

30 35 40
Carrier frequency in GHz ——»

M3mepeHHoe 3HaveHne koadduumenta ACPR ana tecto-
Boi mogenn 3GPP Ne1, 64 DPCH.

'eHepatop R&S®SMW200A dbopmupyeT BbICOKOKaye-
CTBEHHbIE LUMPOKOMONOCHbIE CUTHAMbI, BKIOYAS CUTHANbI,
aCHUMMETPHUYHBIE OTHOCHTENBHO LIEHTPaNbHON YacToThl. B
[NaHHoM npumepe Ha yactote 10 T cneBa peannayetcs
CLEHapuii MHOrO4YaCTOTHOrO Curkana WwnpnHoi 2 I ¢
41 HecyLuel 0AMHAKOBON MOLLHOCTH, @ cnpasa — CUrHa-
na ¢ 10 HecyWwMMI C rpaflyupOBAHHON MOLLHOCTBIO.

V13mepeHHas 3aBuCUMOCTb 3HayeHns EVM ot Hecyuei
yactoThl ang curHana 16QAM
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13mepeHHble XxapakTepucTyki 0AHOMONOCHOTO (a3oBoro
wyma Ha vactote f = 1ITu, pexum CW, cTaHnapTHble xa-
pakTepUCTUKI cpaBHUBaloTCS ¢ onuusmu R&S®SMW-B709,
R&S®SMW-B710 n R&S®SMW-B711

113mepeHHble XapakTepucTyki 0AHOMONOCHOTO (a30Boro
wyma, ¢ onumsamn R&S®SMW-B711/-B721, pexum CW

13MepeHHbIe XapakTepucTHKiN 0BHONOAOCHOTO Ha30BOr0
Lyma, npubop B CTaHAAPTHON KomnaekTauun, pexim CW



MpeBocxoaHbIe BbICOKOYACTOTHLIE XapaKTepPUCTUKM $a30B0-KkorepeHTHbIE CUTHANbI YacTOTOM 10 44 Tu

BY-xapakrepuctikn reHepatopa R&S®SMW200A npon3soasT aeicTain- [ns dopmupoBaHuns nyya auarpaMmbl HanpaeaeHHOCTH, HanpuMep

TENbHO CWUbHOE BNeyatieHne. AGCOMIOTHAs NOrPELIHOCTb YCTAHOBKM npwv NPOBEEHNM N3MEPEHNIA B aKTUBHBIX @HTEHHbIX CUCTEMAX, Tpeby-
ypoBHsi MeHblue 0,5 b (f < 3 Twu) ans Bcero 3agaHHOro AnanasoHa I0TCS BbICOKOKAYECTBEHHbIE (hAa30BO-KOrePEHTHbIE TECTOBLIE CUTHANbI.
ypoBHeit o1 —-120 nbmMBT 10 +18 nBMBT 63 kakux-n1bo AONOAHUTENbHBIX  YTOOLI YOEAUTLCS, YTO OTHOCUTENbHBIE (adbl OCTAIOTCS CTAOUNbHBIMM
onuwin. Bpems ycTaHOBKM 4acToThl 1 ypoBHs no wiuHe IEC/IEEE, paBHoe B TEYEHIE [IMTENbHOTO Nepuosia BPEMEHN, MPOCTO 0OLLIEro ONopHOro

600 mkc (Tun.), BeiBoauT reHepatop R&S®SMW200A B nnpepbl pbiHka Obl-  CUrHana HeaocTaTouHo. MYHKLMS CBA3M reTepoaNHOB, peann3oBaHHas
CTPOAEICTBYHOLLMX 11 SKOHOMUYHBIX C TOYKM 3PEHNS BPEMEHHbIX 3aTpaT co- B reHepatope R&S®SMW200A, obecneunBaeT Ype3Bbl4aitHO TOUHYIO U
BPEMEHHBIX BEKTOPHbIX FEHEPaTOPOB CUrHAN0B. bnarogaps BENMKONENHO-  CTAaBWUABbHYI0 JONTOBPEMEHHYIO CUHXPOHM3aLMIO Ga3 000MX TPAKTOB re-
MY MMAYNLCHOMY MOAYASTOPY C OTHOLIEHMEM curHan/naysa 6onee 80 ab Hepatopa. ['eHepatop cnocobeH obecneynTb ABa Gas3oBO-KOrepPEHTHbIX
1 BpemeHeM HapactaHus/cnaaa meree 10 He reHepatop R&S®SMW200A  BY-tpakTa B oaHoM npubope 6e3 NPUMEHEHNS AOMONHUTENbHBIX Kabe-
naeanbHoO NOAXoAMT AR GOPMUPOBAHNS UMNYNBCHBIX PAAVONOKALMOHHBIX  fieit B AnanasoHe A0 20 IMu. Ecan Tpebyetcs dopmmpoBath Gonbliee

CUrHanoB. 41cno $hasoBO-KOrepEeHTHbIX HECYLLNX, BHYTPEHHWIA TETEPOANHHBIA CUr-

Han reHepatopa R&S®SMW200A moxeT ObITh CBSI3aH C APYruM rexe-
MepBOKNACCHbIN CUHTE3aTOpP YaCTOT, BKIOYEHHBI B 6a30BY0 KOMMNEK- patopom R&S®SMW200A unn mopynsamu reqepatimm R&S®SGS100A n
Taumio reHepatopa R&S®SMW200A, yxe 06ecneunBaeT UCKNIOYNTENb- R&S®SGU100A.

Hble NapameTpbl OAHONONOCHOMO (Ha30BOro LWYMa U HEraPMOHNYECKMX
cocTasnsitoLmx. Monb3oBaTeb MOXeET BblbMpaTb Mex/y HECKONbKAMU
ONUUSAIMU CHUXEHIS YPOBHS (GA30BOTO LLyMa, YTOObI JOMNONHUTENLHO YNyy-
WuTb paboune xapakTepucTuki npudopa. Onuum CBEPXHN3KOTO Ha3oBoro
wyma R&S®SMW-B711/-B721 0becneunBatoT HannyyLune xapaktepu-
CTUKW NpM NtoObIX OTCTPOIAKaX OT HecyLleit. Takum 06pa3oM, reHepaTop
R&S®SMW200A naeanbHO NOAXOANUT /1St BLICOKOTPEBOOBATENbHBIX K YK~
CTOTE CNEKTPa U3MEPEHNIA.

YcTtaHoBKa An9 UCMNbITAHUS QHTEHH

Phase-coherent RF 20 GHz

R&S®SGS100A
+ R&S®SGU100A

R&S®SGS100A
+ R&S®SGU100A

R&S®SMW200A LO distribution Antenna frontend

YcTaHoBka 13 ayxkaHansHoro rereparopa R&S®SMW200A, nsyx mopyneit R&S®SGS100A u igyx R&S®SGU100A fns dopmmpoBanmus ha3oBo-KOrepeHTHbIX HEMOAYIMPOBaH-
HbIX W MOAYIMPOBAHHBIX CUrHANOB, HANPUMEP, 1S NPOBEAEHNS UCMbITaRI aHTEHH B Ananasore YacToT Ao 20 [Tu. Paboyuit ananasoH ycTaHOBKN MOXET ObITb pacluMpeH

10 40 ITu v 3aay6a1MpoBaH Npn He06Xx0aMMOCTI peanin3osaTb 60sbLee Yucno BY-TpakTos.
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YCKOPbLTE TEMIbl PASPABOTKU

YBeNnyeHne CTOMMOCTM BEAET K COKPALLIEHNIO LMKIOB pa3paboTku. B
TO e Bpems TpeBOBaHNS K UCTIbITAHNAM CTAHOBATCS 60NEe XeCTKUMM.
l'enepartop curdanos R&S®SMW200A nomoraet npoBOANTL CNOXHbIE
n3mepeHus BbICTPO N AGHEKTUBHO. MHOrOUUCAEHHbBIE MHHOBALMM B UH-
TYUTVUBHO-MOHATHOM MOJb30BATENLCKOM MHTEPMENCE CUNBHO YNPOLLAIOT

paboTy.

OProHOMUYHbIN An3aiiH Ans MakcuManbHo ya00Horo
ynpasJieHus

CeHCOpHbI 9KpaH BLICOKOTO PA3PELLEHMS 1 MOHATHBIA rpaduyeckuin
nHTepdeiic nonb3osatens 06ecneynBatoT yaobHyio paboty ¢ npubo-
pom. brok-cxema Bceraa 06ecneynBaeT HarsAHOCTb 0TOBPaXeHMS.
Monb3oBaTesb BIU3yanbHO MOXET OLEHUTb MyTb NMPOXOXAEHNS CUrHana 1
COCTOsiHME BCEX BXOLOB U BbIXO40B. (DYHKLI,I/Iﬂ nepetackMBaHna OTaenb-
HblX 60KOB YNPOLLAET NPOLECC KOHOUIypaLmm CUrHanbHoro TpakTa. [ns
MIMO 1 apyrux CnoXHbIx cuctem G0K-Cxema NepecTpamBaeTcs Nof, Hau-
6onee pacnpoCTPaHeHHbIN CLEHAPUIA NCMONb30BaHMA.

B0 BCEX MEHIO NPUCYTCTBYIOT BKNAAKM aig BbICTPOr0 AOCTYNa K napa-
MeTpam curHana. KoHTeKCTHO-3aBMCMas MHTEPAKTMBHAS CNPaBOYHAs
cucTeMa NpeaocTaBnseT MHGOPMALMIO 0 KaxaoM napameTpe, BKioyas
JManasoH HacTPOiikK, noapobHOe onncaHne cxembl u koMaHay SCPI.
PasnuyHble GyHKUMKM YNPOLLAKOT PYTUHHBIE OMEepaLum, HanpUMep, Kaxapli
napameTp MOXHO 0TAeNbHO COPOCUTL Ha NPe/yCTaHOBNEHHOE 3HAYEHME.

BcrpoenHas B reHepatop R&S®SMW200A cucTtema rpaduyeckoro o1o-
OpaxeHus NO3BONSIET B PeaNbHOM MacLiTabe BPEMEHM BbIBOANTL HA
3KpaH reHepupyeMblii CUrHan, NOAEPXMBas BbIBOJ 10 BOCbMI OKOH
0[IHOBPEMEHHO. [oNb3oBaTenb MOXET BbibpaTh TN rpaduka (ocLmuno-
rpamma |- 1 Q-COCTaBNSHOLLNX, YACTOTHBIN CNIEKTP, BEKTOPHAA Auarpam-
Ma W np.) ¥ TOYKY B CUrHANbHOM TpakTe, B KOTOPOIA OYAyT BbIMOMHATHCS
N3MepeHms.

- Baseband A

FadingA

T I l_ On
oM
Oc} Istaper q
Q 1IQ DigitalA||  BBMM 1
=
CODER1 || BB InputA f =5 _q
| on H
: A
a [E2°
~ “uaoutin
m|—&0
B
CODER2 || BBInputB 3
| [ on a IIQ Digital B]  BBMM2
t = ——
P [ ©on i
e
[RED> ([Basebanas Fading B ANGNB | e {
T [~ on [~ on
o Ista el

18

- ==

DyHKLMS N3MEPEHUS MOZYMPYIOLLETO CUrHana no3eoaseT NpOBOAUTD U3-
MepeHus B peanbHOM MacluTabe BPEMEHU YPOBHS CUTHANa UNn CurHanb-
HbIX COCTaBNSIOWMX B 33[JaHHON TOYKE CUTHANBHOIO TpakTa. [laHHas dyHK-
st 0COOEHHO NONEe3Ha, eCAM HEOBXOAMMO ONPEAeNsTh AU UBMEHSITh
YPOBEHb OTAENbHBIX COCTABASIOLNX CNOXHOTO CUrHana BO BPEMS N3Mepe-
HUSI, HAaNPUMEP, B PEXMME 3aMKHYTOrO LIMKNA.

MpocTaa asTomaTnsaums

'eHepatopom R&S®SMW200A MOXHO ynpaBAsiTb ¢ NOMOLLbIO BCEX CTaH-
JIaPTHBIX NHTEPdENCOB ANCTAHLMOHHOIO ypaBneHus. Monb3osatenb Mo-
XET NCMONb30BaTh PSfL CNPABOYHBIX QYHKLMA NPY NPOTrPaMMUPOBaHMM
aBTOMATU3MPOBAHHOI TECTOBOW NOCNEA0BATENBHOCTA. MOXHO NOCMO-
TpeTb Komanabl SCPI ang kaxaoro HacTpaMBaeMoro napameTpa, a Bee u3-
MEHEHVS B NPE/yCTaHOBNEHHbIX HACTPOIKax Nprbopa MOXHO 0TOOPa3UTb
rpaduyeckn. Takum 06pa3om, MOXHO NErko ONPeAeNNTb BCE NapameTpbl,
HeoBX0aVMble 191 AMCTAHLIMOHHOIO YNPaBAEHNS.

B renepatope R&S®SMW200A Takxe ecTb BCTPOEHHbIIA perucTpatop
Makpokomang SCPI ¢ reHepaTopom KOAa, 3annCbiBatOLNI BCE KOMaH-
bl PYYHOTO yNpaBneHus Ans co3faHns daina ¢ nocne0BaTeNbHOCTbIO
KOMaH[, AMCTaHLMOHHOrO ynpasneHns. LLIabnoHbl koaa No3BONSHOT CO3-
NlaBatb ucnonHsemblit ko ans cpensl MATLAB® unm CVI. Monb3osatens
Takke MOXET CO3AaBaTb CBOW WabNOHbI. B peaynbTate reHeparop
R&S®SMW200A no3sonsieT MUHUMM3MPOBATL BPEMS, TPEOYEMOE ANs aB-
TOMAaTU3aLN UCTIbITaHWUA, 3KOHOMS! PECYPChI Ha pa3paboTky.

BbICTpPLIN NpMGOp Ans GbICTPOIi paboThl

OnepauyoHHas cuctema reHepatopa R&S®SMW200A Ha ocHose LINUX
obecneynBaeT BbICTPYIO 3arpy3Ky. Bbicokas Npon3BOAUTENLHOCTb KOM-
MbloTepa yckopsieT paboTy, Aaxe KOrfia HaCTPOIiKK TPEBYIOT COXHbIX pac-
YETOB CUrHana.

Monb3oBatenbckuii nHTepdeiic reHepatopa R&S®SMW200A. B 3aro-
NOBKe 0TOBPaxaeTcs 4acToTa, YyPOBEHb 1 HaNbosee BaxHble NapameTpbl
npubopa. B HUXHeN 4acTn OKHa HaXOAATCS OCHOBHBIE MYHKTbI MEHIO.
['eHepupyemblii curan 1 pesynbTatbl U3MEPEHUiA ¢ N06Oro NoaKio-
4eHHOro aatynka MolHocT R&S®NRP-Zxx Takke MOXHO 0TOOPa3nTh B

HWXHEIH 4acTh OKHa (BTOPOE Nofe Cnesa).



SCPI Recording Export X ‘ BcTpoeHHbie peructpatop MakpocoB SCPI 1 reHepatop Kofa noaaepxu-

BatoT ObICTPYIO 1 YA0OHYIO reHepaLyio NpOrpaMMHbIX MOCAe0BaTeNbHO-
Predefined Code Generatorj creit SCPI.

Select Code Template... MATLAB

sequence1

Format

[ Export data to file }

i Show file content ”

[status, InstrObject] = rs_connect(visa', 'ni’, TCPIP::10.111.10.188::inst0::INSTR");

if(~status)
disp([' failed: * num )%
return;

end

while(1)
[status] = rs_send_command(InstrObject, “SOURce1:BB:DM:PRBS:LENGth 157;
if(~status), break, end;

[status] = rs_send_command(InstrObject, “SOURce1:BB:DM:FORMat QAM64);
if(~status), break, end

KoHTeKCTHO-3aBUCMMAs MHTEPAKTMBHAs CpaBoyYHas cuctema reHepatopa R&S®SMW200A

EUTRAILTE A: General DL Settings

{ocn IOMBSFNIPhysicaITKﬁs Immo ]Cell {signmsTopns Iocsll

Cell ID 1] Physical Cell ID Group

Preset this parameter...

Help - Cell ID

— N\

W

Digital Standard EUTRA / LTE > EUTRA/LTE Configuration and Settings > General DL Settings / =
General TDD DL Settings > Cell Specific Settings > Cell ID

Physical Layer ID al Physical Cell ID Gr... || Cell ID

Sets the cell identity.

fom Bhaks BeveD) There are 504 unique physical layer cell identities (Cell ID), grouped into 168 unique

@ Show SCPI command
@ Mark all parameters changed from preset ) physical cell identity groups that contain three unique identities each. The Cell ID is
Cyeclic Prefix (Gen... || cajculated as following:

RA_RNTI G Start automatic SCPI recording PDSCHP B Cell ID = 3*"Physical Cell ID Group" + "Physical Layer ID"

. There is a cross-reference between the values of this three parameters and changing
PDSCH Ratio tho_Bitho_A o_ooo[ () Start manual SCPI recording 0.000| dB PDSCH Ratio tho... || of one of them results in adjustment in the values of the others.
The Cell ID determinates:
Show last SCPI .
PBCH Ratio rho Bltho A 0_000"@ 1 EDCCHRstioihas  the downlink reference signal pseudo-random sequence,
@ Help PBCH Ratio tho ... * the frequency shifts of the reference signal,
- * the S-SYNC sequence,
Key Emulation PHICH Duration * the cyclic shifts for PCFICH, PHICH and PDCCH mapping and
* the pseudo-random sequence used for scrambling.
PHICHN_g
Remote-control command: 301
0 RA_RNTI SCPI command: |
KomnnekcHas cnpasoyHas cuctema reHepatopa R&S®SMW200A conepxut nHdopma- - . .

|

[ Back H Scroll Left ] [ Scroll Right ] [ Zoom In ] [ Zoom Out ]

L0 O NONE3HBIX AONONHUTENbHbBIX d)yHKU,l/lﬂX Kaxaoro napamerpa, Hanpumep, npeany- -

CTaHOB/IEHHOE 3HaYeHue 1 COOTBETCTBYIOLLYI0 KoMaray SCPI. VHTepakTueHas cnpaska
conepxut 6onee noapobHyio MHGOpPMaLMio (CM. NpUMep cnpasa).

Ipacmyeckmnii MOHUTOPMHT CUTHANOB B PealbHOM MacluTabe BpeMeHU
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Quadrature q(t)
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1 Tsymbol £

- Out v

Quadrature q(t)

Stop

[@ Configure

0271003 022 048 044 01 006 002 002

(F-fe) I MHz

sop H A l

Ipaduyeckuii MOHUTOPUHT CUrHANOB B peabHoM Maclutabe BpemeHi 0coBeHHO Noae3eH npu GopmnpoBaHun

[@ Configure

El 0.5 0 05 1
Inphase i(t)

l@ Configure

Stop

CNOXHbIX CUTHAN0B.
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MOOEPHU3ALWA MO BALLW
TPEBOBAHUA

bnarogaps nepenoBbIM TEXHOAOTUAM U MOAYNbHOMY, MOZIEPHU3NPYEMO- Takum 06pa3som, reHeparop R&S®SMW200A MOXHO TOHKO HACTPOUTb MO,
My annapatHomy obecnederuio reHepatop R&S®SMW200A paspaboTaH ¢ TekyLlyio 3aaady 1, B anbHeiiliem, 6e3 Tpyaa MoAEPHU3MPOBATh MOJ, HO-
pacyeToM Ha Byayluee. Bble TPeB6OBaHWS. 0b30BATENAM HYXHO ULIL MPUOBPECTH TO, HTO UM
HYXHO B HACTOILLIEE BPEMS, @ 3aTeM, N0 Mepe HeobXx0aMMOCTH, OHIU CMO-
AnnapatHble cpeactBa renepaTtopa R&S®SMW200A MOXHO MOAEPHM- ryT BbIGpaTb MoaNdUKaLMK, KOTOPbIE NOTPEDYIOTCS B OyayLiEM.

31p0OBaTh C MUHUMANBHBIMI YCUANAMU. BOKN MOZYNMPYIOLLEro CurHana
npencTaBnaioT coboii OTAeNibHble MOJyNK, KOTOPbIE MOXHO NIErko BCTa-
BUTb B 3aHI0I0 NaHesb 6es H606X0,[|,VIMOCTI/I OTKPbIBATb M1 NOBTOPHO Ka-
nnbposatb nNpubop.

MporpaMmHble GyHKUMKM (HanpuMep, uMdpoBble CTaHAAPTbI) NPOCTO ak-
TUBMPYIOTCS C NOMOLLBIO MPOrpamMMHbIX Kioyeit. BetpoerHoe MO rexepa-
Topa R&S®SMW200A MoxHO 06HOBKTb C nomoLbio USB-HocuTens unm
yepes nHTepdelic NokanbHoi cetn. becnnatHble 0GHOBAEHMS MOXHO CKa-
yaTb Ha BeO-cTparmue www.rohde-schwarz.com/product/smw200a.

l'enepatop curHanos R&S®SMW200A MOXET ObITb MOIEPHM3MPO-

.
fo ]

BaH C NOMOLLBI0 PA3NIMYHbIX annapaTHblX U MPOrPaMMHbIX OMLMNA.

///

Hanpumep, B ka4ecTBe NPOrpaMMHbIX ONLN NnpeanaraeTca 6oMb-
1oe pasHooBpasie UMGPOBbIX CTaHIAPTOB.

20



BekTopHblil reHepatop curdanos R&S®SMW200A ¢ aatumkom

MOLLHOCTH

lenepatop R&S®SMW200A MoxeT ucnonb3oBaTbCa BMECTE CO MHOXeCTBOM Apyrux npubopos Rohde & Schwarz

®yHKuMs/pasbem CootBeTcTBYIOLIANA
R&SCSMW200A I Mpun6op-naptHep Rohde & Schwarz Mpumep npumeHeHus

Bxopn undposoit mogynaumm - R&S®SMW-B9/-B10
ELGL LY pOse R&SCSMW-K18/-K19
MOZYNALAN

Ananorosbiii I/Q-Bbixog, R&S®SMW-K16/-K17

Pasbem gatinka R&S®NRP -

Hanpumep, W1POKONOAOCHbII 1Q-

perucTpaTop R&SCIQW 3anuch u BocnponsseaeHne |/Q-naHHblx

Hanpumep, Moaylb GOPMUPOBAHNS CUTHA-  0BECMEeYeHNe AONOAHUTENbHbIX
noB R&S®SGT100A BY-Tpaktos

Hanpumep, Mofynb GOPMUPOBAHIS CUTHA-  0OECTIBYEHNE ONONHUTENbHBIX

noB R&S®SGS100A BY-TpakToB

natynkn motwHocT R&S®NRPxxS, BbICOKOTOYHOE U3MEPEHNE MOLLHOCTY,
JaT4nKN PErYNNPOBKIA YPOBHS WHOVMKALWS pe3ynbTata Ha akpaHe
R&S®NRP-728/-798 R&S®SMW200A
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KPATKUE TEXHUHECKUE XAPAKTEPUCTUKU

KpaTkue TeXHM4eCKue XxapakTepucTUKu

Yacrorta
[nana3soH yactot, BY-TpakT A

[nanasoH yactot, BY-tpakT B (8 B1ae onuum,
CM. BO3MOXHbIE KoHUrypauun BY-Tpakta B
TexHu4eckux faiHbix R&S®SMW200A)

Bpems ycraHoBku
YpoBeHb

[apaHTMpOBaHHbIi iMana3oH YPOBHS CUrHana

Bpems yctaHoBKM

CnexTpanbHas ynucToTa

[apMOHMYECKIE COCTaBASIOLLIE

Hel’apMOHI/IHeCKVIe cocTasnsioume

OZHONONOCHBIN (a30Bblii LyM

AHanorosas moaynsuus

loaaepxmBaemble PeXnUMbl aHaN0roBON MOAYASALMN
1/Q-mopynauus

Monoca BY-monynsumm

HepasxomepHocTs AYX MofynsTopa B 3a4aHHOI Nonoce Ya-
cToT BY-mopynsumu

22

R&S®SMW-B1003
R&S®SMW-B1006
R&S®SMW-B1012
R&S®SMW-B1020
R&S®SMW-B1031
R&S®SMW-B1040/-B1040N
R&S®SMW-B1044/-B1044N

R&S®SMW-B2003

R&S®SMW-B2006
R&S®SMW-B2020
pexum SCPI, f < 6 Iy

3MMy<f<20my
R&S®SMW-B1031, R&S®SMW-B1040/-B1040N

Pexum SCPI
R&S®SMW-B1020/-B131/-B1040/-B1040N/
-B1044/-B1044N/-B2020,

C NePEKIIOYEHNEM MEXaHNYECKOTO CTYNEHYaToro
aTTeHioaTopa

yposeHb < 10 nbMBT, pexum CW
R&S®SMW-B1020/-B1031/-B1040/-B1040N/
-B1044/-B1044N/-B2020,

f>3,5MTy

ot 100 KMy mo 3 My,

o1 100 KMy o 6 My,

ot 100 kM go 12,75 MMy
ot 100 k', go 20 My

ot 100 k'y 2o 31,8 My,
ot 100 kl'u po 40 My,

o1 100 kI, o 44 M,

ot 100 k', ao 3 My,

o1 100 KMy o 6 My,
o1 100 k', o 20 My

< 1,2 mc, 600 mke (Tvn.)

ot 120 nBMmBT 0 +18 ABMBT (PEP)

ot -120 abmBT o +15/+18 nbmBT (PEP), B 3aBucumocTy
ot BY

<1 Mmc, 600 mkc (Tvn.)

<25Mc

< -30 nbH

< -55 nbH

pexum CW 1nn BEKTOPHON MOAYNALMM C NONHOMACLUTABHbIM BXOAOM NOCTOSHHOIO TOKa, ypoBeHb > —10 AbMBT, oTCTpOiika o1

Hecyweit > 10 k'u, 200 My < £< 1500 My
CTaHAapTHas MOeNb
¢ onuyeit R&S®SMW-B711/-B721

pexum CW, oTctpoiika ot Hecywlen = 10 ku, f= 1Ty,
CTaHAapTHas MOeNb
¢ onuveit R&S®SMW-B709/-B719
¢ onumeit R&S®SMW-B711/-B721

pexum CW, otctpoiika ot Hecywen = 10 ky, =10 Ty
CTaHfapTHas MoZeNb
¢ onuveit R&S®SMW-B709/-B719
¢ onuueit R&S®SMW-B711/-B721

< -85 nbH
< =95 abH

< -134 pbH
< -139 pbH
< =144 pbH, -150 aBH (Tun.)

< -114 pbH
< -119 nbH

< =124 pbH, -130 abH (Tvn.)

AM, YM (onuus),®M (onuus), MNyabcHas (onums)

C BHYTPEHHUM LUMPOKONONOCHBIM FEHEPaTOPOM MOZYAMPYIOLLMX CUrHanos, dyHkums «I/Q wideband» BkntoyeHa

1 MIy < £< 300 My,
300 MMy <f< 2,50y
f>2,51Ty

+32 % 0T 4acTOThI HECYLLEN
+40 % 0T 4aCTOTbl HECYLLEi
=1 Ty

C BHYTPEHHUM CTaHAAPTHbIM FTEHEPATOPOM MOLYAMPYIOLLX CUrHanos, GyHkums «|/Q wideband» BkmioyeHa

1 MIy, < <250 My,
> 250 Mr'y,

C BHYTDEHHUM TE€HEPATOPOM MOLYIMPYIOLAX CUTHATIOB, BYHK-

uns «l/Q wideband» BknioyeHa

+32 % 0T 4acTOThl HECYLLEN
+80 Mry,

<1,0 8, < 0,4 gb (u3m.)



KpaTkue TexHU4ECKUE XapaKTEPUCTUKM

LLInpoKONoNOCHbIN reHepaTop MOAYMPYIOLUX
P patop Moy Mpyto Onuws R&S®SMW-B9, MOXHO YCTaHOBWTb 10 AABYX LUIMPOKOMONOCHbIX FEHEPATOPOB MOZYAMPYIOLMX CUTHANOB

CUrHanos
[Monoca 4acToT curHana CTaHapTHas MOJEeNb 500 MTy,
¢ onupeit R&S®SMW-K525 1My
¢ onumamn R&S®SMW-K525 n -K527 21Ty
06bem namMsTiA reHepaTopa CUrHaoB MPOU3BOMbHOM GOPMbI  CTaHAAPTHAs MOAENb 256 MH 0TCYETOB
¢ onuyeit R&S®SMW-K515 2 MNP, OTCYETOB
CMeLLeHMe YacToTbl CTaHfapTHas MoaEeNb o1 -250 MI'y, no +250 MIy,
¢ onuyeit R&S®SMW-K525 o1 =500 Mrw, go +500 MIw,
¢ onuuamu R&S®SMW-K525 n -K527 o1 -1000 My, go +1000 My,

CTaHaapTHbIN reHepaTop MOAYNIMPYIOLLUX
A Parop MoAynMpytouy onuys R&S®SMW-B10, MOXHO YCTaHOBHTb [0 BYX LUMPOKONONOCHBIX FEHEPATOPOB MOAYMPYIOLUMX CUTHANO0B

CUTrHanoB
[Monoca yacToT curHana CTaHaapTHas MoaeNb 120 MTy,
¢ onuyei R&S®SMW-K522 160 MTL,
06bem namMaTh reHepatopa CUrHanoB NPON3BONbHON GOpPMbI  CTaHAAPTHas MOAENb 64 MAH OTCYETOB
¢ onuyein R&S®SMW-K511 512 MnH 0TCYETOB
¢ onuyamu R&S®SMW-K511 n -K512 1 Mnpg oTcyeToB
CMeLLEHME YacTOTbl CTaHaapTHas MoaesNb 0T -60 MI'y, 1o +60 My,
¢ onuyeit R&S®SMW-K522 o1 -80 MI'y, no +80 MTy,
Lindppossie cranpapTbl
5G NR,
LTE Bepcun 8...15, NB-loT, eMTC,
MoasepxvBaeMble CTaHAAPTbI U CUCTEMbI MOAYASLMN SGPP FDD/HSPA/ HSPA+.’
GSM/EDGE/EDGE Evolution,

WLAN IEEE 802.11a/b/g/n/j/p/ac/ax/ad,
THCC, AWGN n ap.

3amupanug u MIMO

WmuTaTop 3amupanuii onuvms R&S®SMW-B14/-B15, MOXHO yCTaHOBUTb 10 4 MOAyNel 3aMmpaHmii
lMonoca 4acToT 3amupaHuii makc. 200 MIy,
KaHanbl ¢ 3ammupaHmsamm B 3aBMCUMOCTM OT 0NN makc. 32
CueHapun 3amupatnii MIMO B 3aBMCUMOCTM OT OMLNNA 2x2, 3x3, 4x4, 8x4, 4x8, 2x2x2, 2x4x2, 2x2x4, 4x2x2 v Op.
o M MHOrONY4€BOCTb, CKOMb3ALLAS 3ahepXKa, POXAeHNe-rnbenb,
PexuMbl 3amMupanuii B 3aBUCMMOCTY OT ONLMIA .
CKOPOCTHOIA NOE3A, ABYXKaHanbHasi nomexa

. . Paneit, Paiic, uncTblit lonnep, cTatuyeckuid, rayCCOBCKUNA,

Mpoduan 3ammpanmii B 3aBMCHUMOCTM OT ONLNIA

MoNb30BATENLCKUIA 1 [ID.

CnoBecHblit 3Hak Bluetooth® n norotunel npuxagnexat Bluetooth SIG, Inc. n ucnonbayiotcs komnanneit Rohde & Schwarz Ha ocHoBaHWM AnLEH3MK.
CDMA2000°® siBnsieTcs 3aperucTpupoBaHHbIM TOBapHbIM 3HakoM opraxn3auuu Telecommunications Industry Association (TIA-USA).
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Onuuu ctaHpapToB LUKUdpoBoii cBa3u (BbIOOP)

CraHpapT/TexHonorus Onuun KnioueBble 0C0GeHHOCTH

» CootsetcTaue crangapty 3GPP Bepcum 15
» Hucxopgiuye 1 BOCXoasLmMe Curanbl s avanasoHos FR1 1 FR2
5G NR R&SCSMW-K144/-K145 » Bce uncnosble gaHHble 1 noTocm kaHanos
» T[lopaepxka MHOrokaHanbHoN YacTn (BWP) co cmeLLanHbIMU Y1CAOBBIMI AaHHBIMI
» Tloznepxka 1CnbiTaHnii BOCXOAALLEro kaHana 6a30BbiX CTAHLMIA B 3aMKHYTOM LK
cornacHo cranaapty 3GPP TS 38.141
» Coorsetctaune cranaapty 3GPP LTE sepewn 8, 9, 10, 11,12, 13, 14,15
» Pexumbl FDD 1 TDD
R&S®SMW-K55/-K69/-K81/-K84/ » Hucxopswwuit (OFDMA) n Bocxopsiwumii (SC-FDMA) kaHans!
LTE/LTE-Advanced -K85/-K112/-K113/-K119 » Arperauus (06beAMHEHIE) HECYLLNX
» [lopnepxka MCTbITaHuiA BOCXOASLLErO KaHana 6a30Bblx CTAHLMIA B 3aMKHYTOM LnKIe
cornacHo cranaapty 3GPP TS 36.141
» MacTep TecToBbix clieHapnes LTE
» Cootsetctaue craHgapty 3GPP sepcum 13, 14, 15
» dopMupoBaHue CUrHanoB BOCXOAALLETO 1 H1Cxoaswero kaHanos NB-loT n eMTC
Cortosbili MHTepHeT Belweli (1oT) R&S®SMW-K115/-K143/-K146 »  Pexumbl NB-I0T: aBTOHOMHbIIA, BHYTPUNONOCHIN, 3aluTHas nonoca
» (O6paboTka komanga o6patHoii cesan HARQ B peansHom maclutabe BpemeHn s
NPOBE/EHNS UCTbITaHN 6a30BbIX CTAHLMI B 3aMKHYTOM LKne
» Coorsetctaue cranaapty 3GPP FDD sepcum 11
» Hucxopsime 1 BOCXoasLmME CUTHANbI
» H-Ha6opbl HSDPA
HEIFF DL bR i AL » Mogaynsums seicokoro nopsaka, MIMO, CPC
» [loanepxka ucnbiTaHuii 6a3oBbix CTaHLMit cornacHo cTanaapty 3GPP TS 25.141
» Macrep TecToBbix cueHapues 3GPP

3apHss naHenb reHepatopa CurHanos
R&S®SMW200A.

[ REF OUT

SYSTEM DRIVE
DO NOT REMOVE DURING OPERATION
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CraHpapT/TexHonorus _ KnioueBbie 0C0GEHHOCTH

GSM/EDGE/EDGE Evolution R&S®SMW-K40/-K41

WLAN

|IEEE802.11a/b/g/n/j/p/ac/ax

R&SOSMW-K54/-K86/-K142

WLAN
|EEE 802.11ad

THCC

R&S®SMW-K141

R&S®SMW-K44/-K66/-K94/-K98/
-K106/-K107

vVvYyvYyYyvyy

vyVVYyVYYYyY

v

Mogynsums MSK, FSK, AQPSK, 8PSK, 16QAM 1 32QAM

CwmelwaHHble kaapsbl co cnotamn GSM, EDGE n EGPRS2

Moanepxka VAMOS

Moanepxka 6onee BLICOKIX CUMBOMbHbIX ckopocTent (325 KIL)

Pexum nocnefoBatenbHOCTY «[JBOHOI Kaip» ANs CO3AAHNS PEANCTUYHBIX TECTOBbIX
CLiEHapneB C M3MEHEeHeM COEPXIMOro kazipa

Monaepxka Bcex 0693aTeNbHbIX PEXMMOB GU3NYECKOTO YPOBHS

Kagpb! VHT ¢ nonocoit nponyckanus ao 160 My,

Mogynsums BPSK, QPSK, 16QAM 1 256QAM

Pexumbl MIMO ¢ 4eTbipbMsi NepeaatoLmin aHTeHHaMm

TeHepaTop NocneaoBaTeNbHOCTEN KaapoBbix 610KOB A1 YepeayoLLmMXcs
yHacnen0BaHHbIX kafpos B cootsetctBun ¢ 11a/b/g/j/p, 11n uam 11ac

Coorsetctaue craHaapty IEEE802.11ad-2012

Monaepxka pexvmoB ynpasnerus, oaHoit Hecylein, OFDM 1 manoii MowwHOCTY C
O[IHOW HecyLLen

Cxembl MoaynaLmm u koauposanus 0 ... 31

Mopaepxka 06beanHeHHbIX 6710Kk0B AaHHbIX MPDU

Moapepxka GPS, TNIOHACC, Galileo, BeiDou 1 QZSS/SBAS, Bkntoyasi ruépuaHbie
CNYTHUKOBBIE MPYNNMPOBKY

MmuTaums peanucTinyHbIx CyTHUKOBBIX FPYNNMPOBOK B PEabHOM MacluTabe BpeMeHu
C HeorpaHNyeHHbIM BPEMEHEM MOLLENMPOBAHNS

mbkoe GopMMPOBaHKE CLIEHAPUEB, BKKOYAA CLIEHAPUN B BUXEHNN, AMHAMIYECKOE
ynpasnexe MOLLHOCTLIO M MOAENPOBAHNE aTMOCHEPbI

KoHburypupoanme peanuctnyHoit Nonb30BaTensCekoil Cpefpl, BKIYas 3aTEHEHNE 1
MHOr0/1y4€B0E PaCcMpOCTPAHEHME, XapaKTEPUCTIKI HTEHHbI U NONOXEHNE aBTOMOOUNS

JlononHUTENbHYI0 MHGOPMALIMIO CM. Ha BeB-CTpaHuue www.rohde-schwarz.com/product/smw200a, a Takke

>

>
>
>

B TeXHMYeCkIx AaHHbx R&S®SMW200A (PD 3606.8037.22)

B Pyk0BOZCTBE MO KoHGUrypuposaHuio R&S®SMW200A (PD 3606.8037.92)

B TEXHNYECKMX AaHHbIX «LindpoBble CTaHmapThl Ans reHepatopoB curHanos» (PD 5213.9434.22)
B TEXHUYECKIX AiaHHbIX «muTaums THCC v aBnoHNKM Ans reHepaTopos curdanos komnaxun Rohde & Schwarz» (PD 3607.6896.22)
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NHOOPMALIMA ANd 3AKA3A

Haumenosanve Koa saxasa

BekTopHblii reHepatop curHanos "
B TOM yucne kabenb NuTaHus u KpaTkoe PykOBOACTBO NO 3KCniyatauuu

Onuun
R&S®SMW-Bxxx = annaparHas onuus
R&S®SMW-Kxxx = nporpammHas/onuus ¢ aktusauyeit kioyom

YacToTHble onumn, BY-Tpakt A
ot 100 k', go 3 MMy,
ot 100 kl'y, 8o 6 Iy,
ot 100 k', o 7,5 Iy,
ot 100 Kl o 12,75 1Ty,
ot 100 kI, o 20 M,
ot 100 k', go 31,8 I,
ot 100 k', go 40 My,

o1 100 kI, o 40 M,
orpaHiyeHHas nonoca I/Q-MoaynaLnMmM 1 MUHUMaNbHAS JINTENbHOCTL UMMYALCA

o1 100 Kl o 44 T,

o1 100 Kl o 44 T,
orpaHuyeHHast nonoca 1/Q-MoaynsuMn n MUHUMasbHas ANUTENbHOCTb MMMYNbCa

Mopynn MapLIpyTU3aLym curiana v OCHOBHOI 610K MOZYAMPYIOLLETO curHana

Mopnynb MapLUpyTM3auumi curHana u 0CHOBHOM G0K MOZYNMPYIOLEro CUrHana, ofuH
1/Q-BY-Tpakt

Mopnynb MapLUpyTM3auMy curHaa U 0CHOBHOM 60K MOAYNMPYIOLLEro curHana, Asa
1/Q-BY-Tpakra

LLInpokononocHsIi MOZyNb MapLUPYTU3aLMM CUTHANA 1 OCHOBHOI 610K MOZYIPYIOLETO
curHana, aga |/Q-BY-tpakta

Onuum ynyywenns xapakTepucTik hasosoro Lwyma, BY-tpakr A
Huakuii ypoBeHb Gasosoro wyma anst BY-pakra A
YnyylieHHble xapakTepucTuki $a3oBoro Wwyma BOAK3N Hecyllein ans BY-TpakTa A
CBepxHu3kuii ypoBeHb Ga3oBoro tiyma ans BY-tpakta A
YactoTHble onuum, BY-Tpakt B
ot 100 k', oo 3 My,
ot 100 k', go 6 My,
ot 100 k' go 7,5 Ty,
ot 100 kI o 20 M,
Onumn ynyywenmns xapakrepuctk Ga3osoro wyma, BY-tpakt B
Huskuit yposeHb dasosoro wyma s B4-tpakta B
YnyulweHHble xapakTeprucTnki $ha3oBoro Lyma B6n3u Hecyweii s BY-tpakTa B
CBepxHu3Kkuil ypoBeHb (ha3osoro wyma ans BY-tpakta B
Mpoune BY-onumm
®a30Bast KOrepeHTHOCTb
MMnynbCHbIi MORynSTOp
l'eHepatop MMNyNbCOB
MHOrodyHKLMOHaNbHbIN reHepaTop
Bxog/BbIX0z ONopHOro curHana ¢ yactotoi 100 M, 1 ITw, 1 CBEPXHU3KUM LyMOM
HacTpavmsaemblii Bxoa 0nopHoit yacTotel ot 1 My ao 100 MIy
AM, UM, ©M

[vddeperunanshbie aHanorosble 1/Q-Bxoapl

' Ba30Bblit 60K ONXEH 3aKa3blBaThCA C 4acTOTHON onunert R&S®SMW-B10xx n Moaynem MapLipyTuaaLum curHana u 0CHOBHbIM 610koM Moaynupyiotiero curiana R&S®SMW-B13, R&S®SMW-B13T unu

R&S®SMW-B13XT.
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R&S®SMW-B1003
R&S®SMW-B1006
R&S®SMW-B1007
R&S®SMW-B1012
R&S®SMW-B1020
R&S®SMW-B1031
R&S®SMW-B1040

R&S®SMW-B1040N
R&S®SMW-B1044

R&S®SMW-B1044N

R&S®SMW-B13

R&S®SMW-B13T

R&S®SMW-B13XT

R&S®SMW-B709
R&S®SMW-B710
R&S®SMW-B711

R&S®SMW-B2003
R&S®SMW-B2006
R&S®SMW-B2007
R&S®SMW-B2020

R&S®SMW-B719
R&S®SMW-B720
R&S®SMW-B721

R&S®SMW-B90
R&S®SMW-K22
R&S®SMW-K23
R&S®SMW-K24
R&S®SMW-K703
R&S®SMW-K704
R&S®SMW-K720
R&S®SMW-K739

1412.0000.02

1428.4700.02
1428.4800.02
1428.7700.02
1428.4900.02
1428.5107.02
1428.5307.02
1428.8506.02

1428.8606.02
1428.5507.02

1428.5407.02

1413.2807.02

1413.3003.02

1413.8005.02

1428.7300.02
1428.6503.02
1428.6703.02

1428.5707.02
1428.5807.02
1428.7900.02
1428.6103.02

1428.7500.02
1428.6903.02
1428.7100.02

1413.5841.02
1413.3249.02
1413.3284.02
1413.3332.02
1413.7380.02
1414.6541.02
1413.7438.02
1413.7167.02



Hanwenosanve Kon saxasa

CTaHpapTHbIA MOAYAMPYIOLLNIA FeHepaTop
['eHepaTop MOLYNNPYIOLLX CUTHANOB C FEHEPATOPOM CUTHAN0B NPOU3BOBHON (GOPMBI
(ARB) (64 MnH 0TCYETOB) U LMGPOBOI MOAYNALMEN (B peanbHoM MacluTabe BpeMeHH), R&S®SMW-B10 1413.1200.02
BY-nonoca 120 Mry,
l'eHepaTop MoayampytoLmx curHanos ans THCC ¢ BbICOKMMM AMHAMUYECKVMI XapakTe-

pUCTMKaMU, C reHepaTopOM CUTHaNoB NPon3BONbHON dhopmbl (ARB) (64 mnn otcyetoB) n - R&S®SMW-B10F 1414.4303.02
undpoBoi Moaynauneit (B peanbHoM MacwTabe Bpemenn), BY-nonoca 120 MIy,
LnddepeHumanbHble aHanorosble 1/Q-Bbixoabl R&S®SMW-K16 1413.3384.02
Bbixon, umdpoBoii Mogynsumm R&S®SMW-K18 1413.3432.02
PacwmpeHHoe hopmm1poBaHne NocnenoBaTeNbHOCTeNR R&S®SMW-K501 1413.9218.02
(F)’fccirgsnme namsiTv reHepatopa cUrHanos npou3soabHoi Gopmbl (ARB) 10 512 maH R&SCSMW-K511 1413.6860.02
zfcc:i?gsnme namsTi reHepatopa CUrHanos npou3soaLHON Gopmel (ARB) fo 1 mapg, R&SCSMW-K512 1413.6919.02
PacwwupeHne BY-nonocsl Mogynmpytowwero curHana Ao 160 MIy R&S®SMW-K522 1413.6960.02
MezneHHble |/Q-curHansl R&S®SMW-K551 1413.9724.02
LLInpOKONONOCHBIN reHepaTop MOLYAMPYIOLLNX CUTHANOB
(I;I_TIZES:SBI;(’)E?-'C_?:;ZOrf:%%e:)n;/lprrouynMpynommx curHanos ¢ ARB-renepatopom (256 MaH R&SSMW-B9 1413.7350.02
LLinpokononocHele anddepeHumanshble aHanorosble |/Q-Bbixoas! R&S®SMW-K17 1414.2346.02
Bbixon umdpoBoit Moaynaummn R&S®SMW-K19 1414.3865.02
PactumpeHHoe Wm1pokononocHoe GopMUPOBaHIe NOCNEN0BATENLHOCTEN R&S®SMW-K502 1413.9260.02
NHTepdeiic ynpaBneHns nMnyNbCHbIMU CUTHaNamMu B peanbHoM BPEMEHU R&S®SMW-K503 1414.3620.02
rr;;i);;tﬁeﬁ:min’;)isgvevm B PeabHOM MactuTabe BPEMEHH C YyHLIEHHOI ckopocTbio PDW R&SESMW-K504 1414.3665.02
:;:E:g;me namsTin reHepaTopa CUrHanoB nNpon3sonbHoN Gopmbl (ARB) fo 2 mnpp, R&STSMW-K515 1413.9360.02
Pacwupenne BY-nonockl mopynupyiowero curdana go 11y R&S®SMW-K525 1414.6129.02
PacwmpeHne BY-nonockl mopynupyiolero curdana ao 2 R&S®SMW-K527 1414.6158.02
YnyuLweHst N0 MOAYIMPYIOLLMM CUrHaNaM
AnnnTvBHBI Genblit rayccoBckuii wym (AWGN) R&S®SMW-K62 1413.3484.02
Tectep koadduuneHTa 6UTOBbIX OLIMBOK R&S®SMW-K80 1414.6187.02
OtcnexvBaHue ornbaroLLeit R&S®SMW-K540 1413.7215.02
Mpenbickaxexns AM/AM, AM/OM R&S®SMW-K541 1413.7267.02
Monb3oBatensckas koppekums AYX R&S®SMW-K544 1414.3707.02
Lindposas cxema [loreptu R&S®SMW-K546 1414.6487.02
CHuxeHre koadduumeHTa amnanTypl R&S®SMW-K548 1414.6641.02
PaclumpeHHas reHepaumst Lwyma R&S®SMW-K810 1414.6341.02
LLlymoBble CUrHabl C Y3KOMOMOCHbIM NPOBANOM B CMIEKTPE R&S®SMW-K811 1414.6364.02
MHorokaHanbHocTb, MIMO 1 3amupahus
NmuTaTop 3ammupannii R&S®SMW-B14 1413.1500.02
MmuTtaTop 3amupaniit v CUrHanbHbIA NPOLLECCop R&S®SMW-B15 1414.4710.02
[uHamuyeckue 3ammpaqns R&S®SMW-K71 1413.3532.02
PactumpeHHble Mofient 3ammpaHmii R&S®SMW-K72 1413.3584.02
YnyyweHns 3ammpaxnii OTA-MIMO R&S®SMW-K73 1414.2300.02
MIMO 3amupatue/mapLipyTaaums R&S®SMW-K74 1413.3632.02
MIMO-curHans! BbICOKOro nopsiaka R&S®SMW-K75 1413.9576.02
Jlorndeckne kaHanbl Ans reHepaTopoB MOAYAMPYIOLLMX CUTHANOB R&S®SMW-K76 1413.9624.02
MopmMMpOBaHNE OTPAXEHHbIX PAANONOKALMOHHBIX CUTHANO0B R&S®SMW-K78 1414.1833.02
PacwmpunTens notoka R&S®SMW-K550 1413.7315.02
CneunanmanpoBaHHble ANHaMUYECKNe 3amMmUpaHms R&S®SMW-K820 1414.2581.02
MogmHoxectsa MIMO st curtanos MIMO 6onee BbICOKOro nopsiaka R&S®SMW-K821 1414.4403.02
Lindpossie cTaHaaptbl
GSM/EDGE R&S®SMW-K40 1413.3684.02
EDGE Evolution R&S®SMW-K41 1413.3732.02
3GPP FDD R&S®SMW-K42 1413.3784.02
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GPS R&S®SMW-K44 1413.3832.02
CDMA2000® R&S®SMW-K46 1413.3884.02
1xEV-DO R&S®SMW-K47 1413.3932.02
IEEE 802.16 R&S®SMW-K49 1413.3984.02
TD-SCDMA R&S®SMW-K50 1413.4039.02
PaclumpeHHble ncnbitaHns 6a308Bblx/MOBUbHBIX cTaHLui TD-SCDMA R&S®SMW-K51 1413.4080.02
DVB-H/DVB-T R&S®SMW-K52 1413.6090.02
IEEE802.11 (a/b/g/n) R&S®SMW-K54 1413.4139.02
EUTRA/LTE R&S®SMW-K55 1413.4180.02
Bluetooth® EDR R&S®SMW-K60 1413.4239.02
DopMMpOBaHNE MHOTOYACTOTHbIX HEMOLYMPOBAHHBIX CUTHAN0B R&S®SMW-K61 1413.4280.02
Galileo R&S®SMW-K66 1413.4380.02
TETRA Bepcus 2 R&S®SMW-K68 1413.4439.02
McnbitaHns 6a30Bbix cTaHuuiA LTE B 3aMKHYTOM LyKne R&S®SMW-K69 1413.4480.02
®opmupoBaHmre daiina xypHana R&S®SMW-K81 1413.4539.02
3GPP FDD HSPA/HSPA+, paclumperHble ucnbitaHus 6a30Bbix/MOBUAbHBIX CTAHLWIA R&S®SMW-K83 1413.4580.02
EUTRA/LTE Bepcun 9 1 paclumpeHHble GyHKumn R&S®SMW-K84 1413.5435.02
EUTRA/LTE Bepcun 10 (LTE-Advanced) R&S®SMW-K85 1413.5487.02
|EEE 802.11ac R&S®SMW-K86 1413.5635.02
1XEV-DO Bep. B R&S®SMW-K87 1413.6519.02
NFC A/B/F R&S®SMW-K89 1413.6619.02
[JIOHACC R&S®SMW-K94 1414.1485.02
MogepHu3uposaHHas cuctema GPS R&S®SMW-K98 1414.1533.02
Paclmpenrne fo 48 kaHanos Ha nonocy R&S®SMW-K99 1414.2881.02
SBAS/QZSS R&S®SMW-K106 1414.2923.02
BeiDou R&S®SMW-K107 1414.1585.02
Wmutauns adpdekTos peansHoro mupa R&S®SMW-K108 1414.2975.02

WHtepdeiicsl THCC peanbHoro mMacutaba BpeMeHU (AMCTaHLMOHHOE YNpaBaeHne peasb-

HOrO BpeMeHH) R&S®SMW-K109 1414.3013.02
LTE Bepcun 11 1 paclumpeHHble GyHKum R&S®SMW-K112 1413.8505.02
EUTRA/LTE Bepcun 12 R&S®SMW-K113 1414.1933.02
®opmuposaHne curHanos OFDM R&S®SMW-K114 1414.1985.02
CoToBblit MHTepHeT Belwei (loT) R&S®SMW-K115 1414.2723.02
DVB-S2/DVB-S2X R&S®SMW-K116 1414.2630.02
Bluetooth® 5.x R&S®SMW-K117 1414.3336.02
CwrHanel Verizon 5GTF R&S®SMW-K118 1414.3465.02
LTE Bepcun 13/14/15 R&S®SMW-K119 1414.3542.02
Pacwmpettble npunoxenus THCC R&S®SMW-K120 1414.3094.02
dopmupoBaHne nonbaosatenbekux curkanos OneWeb R&S®SMW-K130 1414.3788.02
LoRa® R&S®SMW-K131 1414.6464.02
IEEE 802.11ad R&S®SMW-K141 1414.1333.02
IEEE 802.11ax R&S®SMW-K142 1414.3259.02
Corosblit MHTepHeT Belel (loT) Bepcun 14 R&S®SMW-K143 1414.6064.02
5G New Radio R&S®SMW-K144 1414.4990.02
NcnbiTaus 6a3oBbix cTaHunii 5G New Radio B 3amkHyTOM Lmkne R&S®SMW-K145 1414.6506.02
CoroBblit MHTepHeT Bewweit (IoT) Bepcun 15 R&S®SMW-K146 1414.6564.02
OTanoHHble curHansl OneWeb R&S®SMW-K355 1414.3742.02
Wcnbiratenbhblit komnnekt IPA-TJIOHACC R&S®SMW-K360 1414.2800.02
NenbitatenbHblii komnnekT eCall R&S®SMW-K361 1414.2846.02
Pa3BepTka No MOLHOCT MOZYANPYIOLLEro CUrHana R&S®SMW-K542 1413.9876.02

2 Lns NO R&S®WinlQSIM2™ Tpebyetcs BHewHui MNK.
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Lindposbie cTaHaapTsl ¢ cnonb3osaqnem MO R&SCWinlQSIM2™2)

GSM/EDGE R&S®SMW-K240 1413.4739.02
EDGE Evolution R&S®SMW-K241 1413.4780.02
3GPP FDD R&S®SMW-K242 1413.4839.02
GPS, 1 cnyTHuK R&S®SMW-K244 1413.4880.02
CDMA2000° R&S®SMW-K246 1413.4939.02
1XEV-DO R&S®SMW-K247 1413.4980.02
IEEE 802.16 R&S®SMW-K249 1413.5035.02
TD-SCDMA R&S®SMW-K250 1413.5087.02
PaclumpeHHble ncnbitaHns 6a3oBbix/MoOUbHbIX CTaHLMiA TD-SCDMA R&S®SMW-K251 1413.5135.02
DVB-H/DVB-T R&S®SMW-K252 1413.6190.02
DAB/T-DMB R&S®SMW-K253 1413.6248.02
IEEE 802.11n R&S®SMW-K254 1413.5187.02
EUTRA/LTE R&S®SMW-K255 1413.5235.02
Bluetooth® EDR R&S®SMW-K260 1413.5287.02
®MopmMpOoBaHNE MHOTOYACTOTHbIX HEMOZYAMPOBAHHBIX CUTHANOB R&S®SMW-K261 1413.5335.02
AnnuTBHbIA Benblit rayccoBckmii wym (AWGN) R&S®SMW-K262 1413.6460.02
Galileo, 1 cnyTHmk R&S®SMW-K266 1413.7015.02
TETRA Bepcum 2 R&S®SMW-K268 1413.5387.02
3GPP FDD HSPA/HSPA+, paclumpeHHble UcnbiTaHus 6a30BbIX/MOOUIbHbIX CTAHLMIA R&S®SMW-K283 1413.6290.02
EUTRA/LTE Bepcuu 9 n paclumperHble GyHKLMN R&S®SMW-K284 1413.5535.02
EUTRA/LTE Bepcum 10 (LTE-Advanced) R&S®SMW-K285 1413.5587.02
|EEE 802.11ac R&S®SMW-K286 1413.5687.02
1xEV-DO Bep. B R&S®SMW-K287 1413.6560.02
NFC A/B/F R&S®SMW-K289 1413.6654.02
TMOHACC, 1 cnytHuk R&S®SMW-K294 1413.7067.02
Beidou, 1 cnytHuk R&S®SMW-K407 1413.7115.02
LTE Bepcum 11 1 paclumpenHble GyHKLM R&S®SMW-K412 1413.8557.02
EUTRA/LTE Bepcun 12 R&S®SMW-K413 1414.2030.02
®opmnposanue curHanos OFDM R&S®SMW-K414 3636.0434.02
CoToBblit MHTEpHET Bewwei (loT) R&S®SMW-K415 1414.2769.02
DVB-S2/DVB-S2X R&S®SMW-K416 1414.2681.02
Bluetooth® 5.x R&S®SMW-K417 1414.3371.02
Curhanel Verizon 5GTF R&S®SMW-K418 1414.3507.02
LTE sepcumn 13/14/15 R&S®SMW-K419 1414.3588.02
®opmupoBaHie nonb3aoBatenbekix curHanos OneWeb R&S®SMW-K430 1414.3820.02
LoRa® R&S®SMW-K431 1414.6441.02
IEEE 802.11ad R&S®SMW-K441 1414.1385.02
IEEE 802.11ax R&S®SMW-K442 1414.3294.02
Coroselit MHTepHeT Bewweit (1oT) Bepcun 14 R&S®SMW-K443 1414.6093.02
5G New Radio R&S®SMW-K444 1414.5022.02
Onuwn ¢ BHetwHum MO R&S®Pulse Sequencer wan MO R&S®Pulse Sequencer (DFS)
Dopm1poBaHie Nocea0BaTENbHOCTEN UMMYALCOB R&S®SMW-K300 1413.8805.02
PaclwmpeHHoe GpopmupoBaHne NocnefoBaTeNbHOCTER MNYNbCOB R&S®SMW-K301 1413.9776.02
[iBxyLimecs u3nyyaren u npuemMHuK R&S®SMW-K304 1413.8957.02
Heckonbko nanyyareneit (¢ yepesoBaHnem) R&S®SMW-K306 1413.9053.02
PanvoneneHrauns R&S®SMW-K308 1414.1433.02
NmuTaums MMnynbCoB B MMMyNbCe R&S®SMW-K315 1414.6529.02
dopmuposatme curdanos DFS R&S®SMW-K350 1413.9160.02
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Mpoyne onuum

Pasbewmbl Ha 3afHei naHenm ans BY-tpakta A (3/6 ITu) n 1/Q R&S®SMW-B81 1413.5893.02
Pa3sbembl Ha 3aHeit naHenm anst BY-pakra B (3/6 Mw) R&S®SMW-B82 1413.5941.02
Pasbembl Ha 3aaHeil nanenn ans BY-tpakra A (20/31,8/40 ITu) n 1/Q R&S®SMW-B83 1414.0937.02
Pasbembl Ha 3aaHeit naHenn ans BY-tpakta B (20 u) R&S®SMW-B84 1414.1033.02
TBEPAOTENbHbIIA XECTKNIA AUCK R&S®SMW-B93 1414.1885.02
PekoMeHzyeMble LONONHEHNS
[epxatens ans 19-10/iMOBOIA CTOIKM R&S®ZZA-KN4 1175.3033.00
gzi?;b&ugcﬂhcv(;e:nmenm UNOPOBbIX NHTEP(ENCOB MOLYNMPYIOLMX CUTHANOB KOMMaHNK R&SCSMU-Z6 1415.0201 02
é;fse;: ;J.SEK?;ICOKOCKODOCTHOFO umndposoro 1/Q-nHtepdeiica (onTnyeckuii kabenb, R&S®DIGIQ-HS 3641.9948.03
MocnenosarensHblit USB-agantep ans ANCTaHUMOHHOO ynpasnexus yepe3 RS-232 R&S®TS-USB1 6124.2531.00
Apantepsbl A5 NpU6OPOB € YacToTHOM onumeit R&S®SMW-B1012/-B1020/-B2020/-B1031/-B1040/-B1040N
Anantep u3mepuTenbHoOro nopra, po3etka 2,92 Mm 1036.4790.00
AnanTep n3mMepuTeNbHOro nopTa, Buka 2,92 Mm 1036.4802.00
AnanTep n3mepuTenbHoro nopta, posetka N-tuna 1036.4777.00
Anantep u3mepuTeNnbHoro nopra, Bunka N-tuna 1036.4783.00
Apantepbl st npubopos ¢ YacToTHoM onupeit R&S®SMW-B1044/-B1044N
KoakcuanbHbiit agantep 1,85 Mm (po3etka) — 1,85 mm (po3etka) 3588.9654.00
KoakcuanbHblit agantep 1,85 Mm (posetka) - 2,92 mm (po3eTka) 3628.4728.02
JokymeHTaums
[lokymeHTauns no kannbpoBOYHbIM 3HAYEHNAM R&S®DCV-2 0240.2193.18
Kanubposka R&S®SMW200A akkpeautoBaHHO! opratusauyeit, 3/6 M, R&S®ACASMW200A 3596.7005.03
Kanubposka R&S®SMW200A akkpeauToBaHHoi opratnsauueis, 7,5 My, R&S®ACASMW200A 3598.3507.03
Kann6poska R&S®SMW200A akkpeauToBaHHol opraHusaumen, 12,75/20/31,8/40/44 Ty, R&S®ACASMW200A 3596.7011.03

Ba3oBbiit 610K 3 ropa

Bce octanbHble npeamers 1ron

Onuun

Paclunperue rapaHTitHoro cpoka Ha OfH rof, R&SCWET1

PaclumpeHune rapaHTuitHoro cpoka Ha Aga roaa R&S®WE2 06paTuTeCh B MECTHBIN ODUC MPOAAX GUPMbI
PacluvpeHVe rapaHTHiiHOTO CPOKA Ha OMH TOf, BKIOYAs EXEroHY0 KanuGpoBKy R&SCCW1 Rohde & Schwarz.

PactumpeHie rapaHTUIAHOMO Cpoka Ha [1Ba rofia, BK0Yas eXeroaHyto kannbpoBky R&S®CW2

[N NPUHATAS ONTUMANBHOTO PELLEHNS, OTBEYAIOLLErO BaLIMM NOTPEOHOCTAM, 06PaTUTECH K TEXHMYECKOMY cneupanncty komnaHum Rohde & Schwarz.
Haligute bauxaiiiiee npeacTaBuTenbCTBO KomnaHun Rohde & Schwarz Ha caiite
www.sales.rohde-schwarz.com
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NOJHOE CONPOBOXAEHUE.
KOMMJEKCHBIU NOAXOM.

OT NPOEKTUPOBAHIUA A0
TEXHUYECKOIO OBCJ1Y)XKMBAHUS.

Cetb 06cnyxmBaHus komnanun Rohde & Schwarz, oxsatbiBatoias 6onee 70 ctpaH Mupa, 0b6ecneynBaeT
HaUTYYLLYI0 TEXHUYECKYI0 MOAAEPXKKY HA MECTax, KOTOPYIO OKa3biBAKOT BbICOKOKBANNPULIMPOBAHHbIE
cneunaniucTbl.

Monb3oBatenbCkuii pUCK CBEAEH K MUHUMYMY Ha BCEX 3Tanax npoexTa:
» [louck peLueHuii/nokynka

» 3anyck B akcnyaraumio/paspaboTka NpunoXeHuid/MHTerpaLms

» 00yuyeHne

» Jkcnnyatauus/kannbpoBka/peMOHT
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Rohde & Schwarz

Bonblue 4em cepBuc loynna komnannit Rohde & Schwarz, cneunanuaupytowlascs Ha npo-

> 110 BoEMY MYpY 3BOACTBE ANEKTPOHHOrO 000PYA0BaHNS, NpeaiaraeT MHHOBALMOH-

» Ha MECTe 1 MYHO Hble PeLIeHNs B CneayloLx 0bnacTax: KOHTPOMb N U3MEPEHUS, Tene- 1

> MHAMBAAYANHHO U TMOKO PamNOBELLAHME, 3ALMILEHHAR CBA3b, KN6EPGE30NaCHOCTb, MOHUTOPUHT 1

» ¢ 6ECKOMMPOMUCCHBIM KaYeCTBOM . 0 6 80

T ——— TecTMpoBaHue ceteit cBa3n. OcHoBaHHasg bonee 80 net Hasam, 91a 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
IS0 9001 IS0 14001

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

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