leHepaTopbl CUTHANOB

BEKTOPHbIN reHepaTop CUrHasoB
R&S®SMW?200A

OponH BY-BbIXop4 € Avana3oHoM

£o 3/6/12,75/20/31,8/40 Ty

OnumoHanbHO BTOPOI BY-BbIX0 C AnanasoHoM

po 3/6/12,75/20 Ty

PasnuuHble KoMbUHaLMK yacToT mexay BY-Tpaktamu
CurHasibl Npou3BosibHON hopmbl 1 I/O curHasbl
peasibHoro0 BpeMeHu

Monoca mogynsauuu /O curHanos fgo 2 My
muTatopbl 3amMupaHnii ¢ nonocoi yacto go 160 My,
Mopsepxka MIMO Bbicwero nopsaka

YTBEPK/ACHHbI TUN CPEACTB U3MEPEHNIT
PeructpaynoHHblit Homep B Focpeectpe 58569 14

KpaTkoe onucaHue

Hukorga paHee He 6bi10 npubopa ¢ TakMMU NoOTpAcalWUMK BO3-
MOXHOCTAMU AN reHepauun CUrHanos.

BeKTopHbIil reHepaTop curHanoB R&S®SMW200A npeaHasHauyeH ans
cambix Tpe6oBaTenbHbIX NPUNOXEHWA. bnarogaps cBoit rnékocTu,
ObICTPOAEACTBUIO U UHTYUTUBHO MOHATHOMY YMpPaBJEHW0 OH ABNA-
eTcA NPEeBOCXOLHbIM MHCTPYMEHTOM ANA (DOPMUPOBAHWUSA CIIOXHBIX,
BbICOKOKAYeCTBEHHbIX CUTHANO0B C LM POBOI MogynsaLneit.
leHepatop R&S®SMW200A naeanbHo NoaxoauT ana @opmupoBa-
HWA CMTHaNoB C LM pOBOii MOAyNALMeil, koTopble TpebyloTca Ans
pa3paboTKN HOBbIX LIMPOKONOAOCHBIX CUCTEM CBA3M, MPOBEPKM
3G 1 4G 6a30BbIX CTAHUMA MAN B a3POKOCMMUYECKOM 1 06OPOHHOM
cekTope.

Monoca vactot I/Q-mogynaunm go 160 MIL cO BCTPOEHHbIM re-
HepaTopoM MOAYNMpYKOLLEero curHana yAO0BNETBOPAET CTaHAap-
Tam uyeTBepToro nokonexnus (Hanpumep, LTE-Advanced wn I|EEE
802.11 ac), Begb reHepatop R&S®SMW?200A paspaboTaH ¢ pacue-
TOM Ha 6yaywwue TpeboBaHuA. Ero mogynbHas maclwtabupyemas
apxuTekTypa no3ponsetr MOAUQULPOBATL M ONTUMU3NPOBATL Te-
HepaTtop Npu W3MeHeHUN TpeboBaHWA K NCMbITAaTENLHOW cUCTEME.
B reHepaTope umeeTca BO3MOXHOCTb YyCTaHOBKW 04HOro BY-TpakTta
c AmanaszoHom yactot ot 100 kl'y go 3/6/12,75/20/31,8/40 'y nnn
ABYXHe3aBUCUMbIXBY-TpakToB,KaxabliicananasoHomgo3/6/12,75
nan 20 Ty, npuyem, ¢ pasNYHbIMW YACTOTHBIMU KOMOGUHALNAMN
(3TTy+3TTu, 12,75 My +6 MMy, 2x20 Ty n 1. 4.). Takke BO3MOX-
Ha yCcTaHOBKa [0 2-X MOAyneii WwWupokononocHelx /O reHepatopos
W fo 4-x mogyneii UMUTaTOPOB 3amupaHunii. B pesynbtate reHepa-
Top R&S®SMW200A MoXeT hopmupoBaTh CUTHANbI OT PEXUMOB
MIMO (Bkntouyas 8x2) o obbeanHeHus Hecywux B LTE-Advanced
C3amMupaHuamMu, 4N KOTOPbIX paHee TpeboBanoCb HECKONbKO Npu-
60poB, NM60 KOTOpbIe BOOGLLE HEBO3MOXHO 6bINO CHOPMUPOBATD.
Mpn Heo6Xx0ANMOCTU UCNONb30BAHKUA Bonee ABYX BY-TpakToB, Ha-
npuMep Npu TeCTUPOBAHUM CUCTEM C (Da3MpPOBaHHOW aHTEHHOI pe-
WeTKOW M NeNeHraLnoHHbIX NMPUEMHNKOB C NOMOLLb MHOXECTBA
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(ha30BO-KOTEPEHTHbIX CUTHANOB, 06ecneynBaeTcs BO3MOXHOCTb
MOAKMIOYEHUS [LOMNONHUTENbHBIX MOAY/Nel reHepayuu CUTHANOB
R&S®SGS100A.

WHTYMTUBHOE ynpaBieHue ¢ NOMOLW b0 CEHCOPHOTO 3KpaHa No3Bo-
NsieT NOSIHOCTbI KOHTPOAMPOBATb M3MEPEHWS, BHE 3aBUCMMOCTH
OT WX C/I0XHOCTU, 1 06ecneynBaeT GbICTPbIA JOCTYN K Tpe6GyeMbIM
HacTpoiikam.

Kntouesble akThbl

Y[0BneTBOPSET BCEM Bal M NOTPEOHOCTAM

| OanH unu gBa BY BbIXoAa, KaxAbli ¢ gnanazoHom ot 100 Iy
no 3/6/12,75/20/31,8/40 Ty, C pa3nMYHbIMW YACTOTHLIMMU
KOMO6UHaLMaMn

| Bblcokasi BbIXOfHas MOWHOCTb 6e3 LONOMHUTENbHbIX ONUUNA (He
meHee 18 gbm po 6 ITy)

| Monoca yactoT IQ reHepaTopa fo 160 My, nonoca yacToT IQ
mogynatopa 4o 2 Ty npu MOAYNALUN OT BHELIHErO reHepaTopa.

| MamATb ARB reHepaTopa 4o 1 Mnjg. 0TCYeTOB

| TMoAnLepXka BCeX OCHOBHbIX CTaHAAPTOB 6ECNpPOBOAHON CBA3MN
(8 ToM uyncne LTE Advanced n WLAN 802.11 ac). CurHansl
UM pOBbIX CTAaHAAPTOB MOXHO HacTpauBatb W hOpMUPOBATH
HernocpeACTBEHHO B reHepartope R&S®SMW200A

| Moppepxka MIMO Bbicwero nopsgka, B ToM uucne 3x3,4x4 un 8x2

YnpouwaeT Bawy paboty

| OnuMoHanbHO MHTErPUPOBAHHbIE UMUTATOPbI 3aMupaHuil (4o 8

MOAYNUPYIOLWNX TeHepaTopoBs,16 kaHanoB NPOXOXAEHUA CUTHA-

na n 20 TpakTOB 3aMMpaHna B KaX40M KaHane)

BcTpoeHHOe LudpoBoe CyMMUpoBaHMe MOLYAUPYIOLWMUX CUTHA-

NOB, faxe CO CMeleHneM 4acToTbl W YPOBHSA

| MacTtep KOHTpPO/MbHbIX NpUMepoB Ana ctaHgapToB LTE u 3GPP
ynpow,aet NpoBepKy COOTBETCTBMA 6a30BbIX CTAHLNA CTaHAap-
Tam 3GPP TS 25.141 wan 3GPP TS 36.141

Pab6oTa ¢ peanbHbIMK CUCTEMAMU

| Mopaepxka CAOXHbIX CTaHAAPTOB, Takux kak HSPA ¢ aBoiiHOM
Hecyweit, LTE c 06bejUHEHNEM HEeCYLNX M MHOTONONb30Ba-
Tenbckuii LTE

| MopkniyeHne BHelwHUx reHepatopos SGS100A nossonset
co3fjaBaTth fj0 YeTblpex BY-TpakTos

| Onuns da3oBoii KOrepeHTHOCTH, UCNoAb3yemMas, Hanpumep,
ana hopmupoBaHua guarpamMmbl HanpaBAeHHOCTW aHTEHH

Ynyuwaiite cBOM paspaboTku
| BenukonenHoe kauyecTBO CUTHANA AN BbICOKOTOUHbLIX U3Mepe-
HWA cnekTpa ¥ MoAynaLun
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| WcknounTenbHoe KayecTBO MOAYNALUN, HanpuMmep co6CTBEH-
Hbll Moaynb EVM meHee -49 gb (n3m.) gnsa curHanos WLAN
IEEE 802.11 ac ¢ nonocoit 160 MIy

| BblCOKOKAYeCTBEHHAA WUMNYNbCHAA MOAYNALMA C OTHOL EHNEM
curHan/naysa 6onee 80 b n BpemeHeM HapacTaHua/cnaga
meHee 10 He

| BenukonenHas yuctoTta cnektpa (YpoBeHb (ha30BbIX WYMOB
SSB -139 gbH/Ty (tun.) Ha yactote 1 Ty npn oTcTpoiike oT
Hecywei 20 kly)

YckopbTe cBOK paboTy

| WHTyuTuBHOE ynpaBneHne u yaobHas cnpaska Ans 6bICTPOro
LOCTUXEHNA Lenu

| Bnok-cxema B ka4yecTBe K/J0YEBOr0 3feMeHTa ynpasBneHnsa gns
BM3yannsauum NpoXoxAeHus curHana

| MepecTpanBaeMmblil Tpatynyecknii nHTepgeic nonb3oBaTens
GUI gns paboTbl N0 NPOCTOMY W CNOXHOMY CLEHaputo

| Tpachuyeckoe oTCNeXWUBaHWE CUTHANA NpakTUYecKu B N060I

TOYKe CMTHANbHOrO TpakTa

Peructpatop makpokomaHg SCPI u reHepatop kofa cnyxat

ANA CO3LaHNA UCNONHAEMbIX KOMAHA AUCTaHLWOHHOTO ynpas-

NEeHUa no NoCcnejoBaTeNlbHOCTU KOMaH[ PYYHOTo ynpaBieHns

(ana MATLAB®, CVI, nt. n.)

XapakTepHble 0CO6EHHOCTU

Mbkas HacTpoika

Bnarogaps MoAyNbHOW KOHCTPYyKUMM TeHepaTop R&S®SMW200A
MOXHO OCHACTUTb LONONHUTENbHbIMU ONUUAMK, TpebyembiMu
ONA KOHKPETHbIX NPUNOXeHWiA. BO3MOXHbI nto6ble KOHGUry-
paunn: 1l-kaHanbHblii reHepaTop CUrHanoB, 2-kaHalbHblii reHe-
patop CUIHanoB C pasuyHbiMW KOoMOGUHauuamMu BY-TpakTos,
WA MHOTOKaHanbHbIl Tectep MIMO-npuemHukoB. B reHepatop
MOXHO Takxe YCTaHOBUTb [0 2-X MOAyNel wupokononocHslx /0O
reHepaTopoB W [0 4-x mMoayneil uMUTaTopoB 3amupanuil. Takoi
NOAXO4 NPUBOAWUT K COBMELLEHUIO B OLHOM MOAYNe ABYX MOAHO-
LLeHHbIX BEKTOPHbIX TEHEPATOPOB CUrHanNa, Tak YTo MOXHO NErko
chopMnpoBaTh Jaxe CNOXHble CUTHANbHble cueHapun (Hanpu-
Mep, NOMe3Hblil CUTHAN + nomexa, CABOEHHbIe COTbl, Pa3HeceHne
npuemal/nepegaun)

WpeanbHo nogxoant ana MIMO, MSR unu LTE-Advanced

[OByxKaHaNnbHbIF R&S®SMW200A

FeHepaTopbl CUTHANOB

cucrtem

BosmoxHocTn reHepatopa R&S®SMW200A npeBbiwakwT BO3-
MOXHOCTW [ABYX 06bEAWHEHHbIX O06bIYHbIX TeHepaTopoB. [pu-
60p B MakcMmManbHOW KOMMNAeKTaLuuum UMeeT J0 8 He3aBUCUMBIX
WCTOYHUKOB MOLYNUPYIOLWMX CUTHANOB W [0 16 nOrMyeckux Ka-
HanoB C 3aMmupaHuamu. 370 fenaet reHepatop R&S®SMW200A
ngeanbHolM peweHuem ang MIMO u gpyrux ClOXHbIX NpUIoxe-
HWii, BCTpeyvawowunxca B ctaHgapTax LTEAdvanced (o6beguHeHue
Hecywux), HSPA (aBoiiHas Hecywas) W B MHOrOCTaHAAPTHOM
pasnoBelaHun uT. 4.

Ynpouwaet Bawy paboTy

Monoca nponyckaHus fo 160 My yaoBneTsopaer BCEM COBPEMEH-
HbIM LU POBLIM cTaHgapTam, Bkntdaa LTEAdvanced n WLAN IEEE
802.11 ac, a Takxe WWPOKONONOCHbLIE CUTHANBI C HECKONIbKUMU He-
CYL UMW 1 MHOTOCTAHAAPTHLIE CUTHANbLI paguoBelanusa. Mogynupy-
lolNe CUTHAMBI MOXHO CYyMMWPOBaTh, L06aBNATL CMELLeHMe 4acTo-
Tbl 0 £80 MI'y 1 BapbNpoBaTb COOTHOWEHMS NO (ha3e M MOWHOCTH.
Takasa (hyHKLMOHANBLHOCTL N0O3BOMSAET C MOMOLWbLI reHepaTopa
R&S®SMW200A 6e3 Tpyaa hopMupoBaTh CUTHANbI C HECKONbKAMK
HECYLW MU 1 KOMOUHALMN CUTHANOB pa3HblX CTaHAApTOB.

Ans hopMUpOBAHMSA CYMMbl MOME3HOTO CUrHana M nmomexu, ya-
CTO Heo6Xx0gMMOW [ANf TecTUpoBaHWA NpueMHUMKOB, TpebyeTcs
TONbKO OAWH ABYXKaHaNbHbl reHepatop R&S®SMW200A. B 3a-
BMCUMOCTW OT MOAHOA NOMOCHI CUrHana wn Tpebyemoil pasHuLbl
YpPOBHE# MeXAy NOonesHbIM CUrHaA0M W NOMEXON, yvalie BCero
CUTHANbl MOXHO CHWMaTb BCero AuWb ¢ ogHoro BY-tpakra. BTo-
poi BY-TpakT ocTaeTcs cBOGOAEH A1A APYTWX 3ajad, Hanpumep,
ana opMupoBaHNa SONONHUTENbHOW CUHYCOUAANbHON NOMEXM.

MepefoBas COBPeMeHHAna aMynauna kaHana

BcTpoeHHas BO3MOXHOCTb UMUTAL MM 3aMUpaHuii Takxe ABNseTcs 0T-
NUYNTENLHON YepToi reHepatopa R&S®SMW200A. 3a cyet ncnosb-
30BaHuA nocnegHux TexHonornii MAWC annapatHoe o6ecneyeHue
NMeeT HeobblYailHO KOMNAKTHYH KOHCTPYKUMIO, 4TO obecneuyuBaeT
BO3MOXHOCTb YCTAHOBKN [0 YETbIPEX MOLLHbIX MOAYNell 3aMupaHuns.
[laHHble MoAynu MOryT O4HOBPEMEHHO UMUTUPOBATL A0 16 kaHanos
C 3aMupaHuaMu. MakcumanbHas nonoca 4acToT 3aMuUpaHnii coctas-
nset 160 Mry. Takum o6bpasom, reHepaTop R&S®SMW200A cnoco-
6eH JOCTOBEPHO (hopMupoBaTh Aaxe curHanbl MIMO BbicOKOro no-
pagka, sknoyas 3x3 MIMO gna WLAN IEEE 802.11.

B AByxkaHansHOM R&S®SMW200A mMogynupyloLne curHanbl MOXHO CyMMUPOBaTh W 406aBNATL CMELLEHNe YacTOTbl.
Takas yHKLNOHANbHOCTb N03BONSET 6e3 TpyAa (hopMUPOBATL CUTHAMbI C HECKONBKMI HECYLMMI UK KOMEUHALNI0 NONE3HOT0 CUrHana u nomexu.
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MIMO

Bce coBpeMeHHble cTaHAapThl 6€CNpOBOAHON CBA3M WCNONMb3YIOT
TexHonormwo MIMO gns noBbiweHna 3P ekTUBHOCTM nepegaun
faHHbIX. TeCTOBLIA reHepaTop A0KEH PopMUpoBaTh B TOUHOCTU
Takne xe curHansl MIMO, 4To ¥ Ha aHTEHHe NMpUeMHWKa - Jaxe
AN CNOXHbIX npuemHukoB MIMO. W 3pech kak pa3 pabotaeT
MHOTOKAHaNbHOCTb U BO3MOXHOCTb UMWTALUW 3aMUpaHmnii, Ko-
Topoit obnagaet reHepatop R&S®SMW?200A. BcTpoeHHble 610KK
MOAYNUPYIOLWUX CUTHANOB NO3BONAT OAHOBPEMEHHO (DOPMMUPO-
BaTb 0 BOCbMW CUrHANoB. Ans cueHapueB M1IMO MOXHO hopMu-
poBaTb CUrHaNbl BCEX Nepejalolnx aHTEeHH - € XxapakTepHbiM 4ns
aHTEHHbl KOLWPOBAHWEM - HA OAHOM eAWHCTBEHHOM npubope.
Kpome TOro, reHepatop R&S®SMW200A cnocobeH aMmynuposatb
Becb kaHan M1MO. lo 16 noruyeckux KaHanoB C 3aMuUpaHuaMu
0XBaTblBAKOT BCe OCHOBHble pexumbl MIMO, Bknwuvas 3x3, 4x4
n 8x2. Monb3oBaTenb Takke MOXET 3ajaTb KOPPensuuOHHYI0
CBA3b MeXAY NyTAMW pacnpocTpaHeHns. BO3MOXHbI Takke MHO-
rocTaHfapTHble cuctemsl, Bkawvasa 2x2 MIMO gna LTE n 3GPP
FDD HSPA. BHe 3aBUCMMOCTM OT CMIOXHOCTW 3afayn reHeparop
R&S®SMW200A cnocobeH 0AHOBPEMEHHO (hOpPMUPOBATL CUTHAN
no YHWKANbHO TEXHONOTMM W NapanfieNbHO 3MyNUpPOBaTh KaHan
3aMupaHui.

Bnok-cxema reHepaTopa R&SSSMW200A. HaCTPOEHHOr0 Ha OHOBPEMEHHYH
reHepaumio curHana cBOeHHO coTbl cTaHgapTa HSPA u 2x2 MIMO gns LTE

C KoppenupoBaHHbIMK KaHanammu 3aMVIpaHI/II7I

leHepaTop R&S®SMW200A MoXeT ObiTb OCHaleH OfHUM
uan aBymsa BY-TpakTamn kaxAblii ¢ guanaszoHom ot 100 kI
no 3/6/12,75 wnn 20 TTu, ¢ pasfNYHbIMU YACTOTHBIMU KOMOU-
Haumamu. Mpn Heo6X0AMMOCTM MOXHO fo6aBuTb 6onblwe BY-

RF path A B
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TPakToB: ABa [ONO/HWUTENbHBIX MOAYNSA ANA TeHepawunu CUrHa-
nos R&S®SGS100A npespawatoT reHepatop R&S®SMW200A
B OYEHb KOMNaKTHOE KOMNnekcHoe pelweHune ana 4x4 MIMO cu-
cTeM. JononHuMTenbHOe annapaTHoe obecneyeHue ynpasnseTcs
(B TOM uucne AWCTAHLMOHHO) HENOCPeACTBEHHO C reHepaTtopa
R&S®SMW200A.

cknioyntenoHoe kayecTso moaynayuu

B reHepatope R&S®SMW200A cospemeHHble LIAM u npesoc-
xofHaa BY-uenb obecneunBaldT WUCKNOUYNTENbHbIE MOAYNA-
LUWOHHble XapakTepucTuku. Mpubop uMeeT LWUPOKONOMOCHbINA
I/IQ-moaynaTOp, KOTOpPbLI/ NO3BONAET (QOPMUPOBATb CUTHaMbl C
nonocoit BY-moaynsaumun go 2 Iy (Npn MCNONb30BAHUM BHELWHUX
I/Q BxogoB) unu fo 160 MIy (npu ncnonb3oBaHUM BHYTPEHHETO
reHepatopa MOAynupywuwero curdana). bnarogaps Takoii no-
noce 4acCTOT OH OXBaTbiBaeT NpakTU4YeCku BCe 4YaCTOTHble Aua-
nasoHbl, WCMNONb3YyEMble B COBPEMEHHbIX MPUNOXEHUAX, B TOM
yucne B 6€CNpPOBOAHOA M CNYTHWUKOBOW CBA3M, pajnonokaLum,
nccnefoBatenbCckux W obpasoBaTenbHbIX cuctemax. B uenom,
MOXHO [JOCTWYb HEPABHOMEPHOCTW YACTOTHON XapakTepucTuku
mogynatopa MmeHee 0,05 ab B nonoce yactor 160 MIu. leHe-
patop R&S®SMW200A cosgaet curHansl WLAN |EEE 802.11 ac
c mogynem EVM meHnee -49 ab (13m.) n nonocoit yactoT 160 MIu.

OyeHb xopowue BY xapakTepucTuku

BY xapaktepuctuku reHepatopa R&S®SMW200A npousBogar
LEeNCTBMTENbHO CUAbHOE BnevatneHne. AGConwTHas norpew-
HOCTb yCTaHOBKNW ypoBHS MeHbwe 0,5 b (f's 3 ITy) ana Bcero
3a/laHHOr0 AnanasoHa ypoBHei oT -120 go +18 gBMBT, HuKakux
LOMOMHNUTENbHBIX ONuuMiA He Tpebyetcs. Bpems ycTaHOBKM ua-
CTOTbl M YpOBHA, paBHoe 600 mkc (Tun.), yepe3 wuHy IEC/IEEE
BbIBOAMT reHepatop R&S®SMW200A B nugepbl pbiHka 6bICTPO-
LEeCTBYIOWNX COBPEMEHHbIX BEKTOPHbIX TEHEpPaTOPOB CUrHaN0B
W nomoraeT C3KOHOMWUTbL fparoueHHoe Bpems. bnarogaps oT-
NUYHOMY UMNYNbCHOMY MOAYNATOPY C OTHOWEHMEM curHan/na-
y3a 6onee 80 gb u BpemeHem HapacTaHus/cnaga meHee 10 He,
reHepatop R&S®SMW200A naeanbHO NoAXoAuT Ans @opmMupo-
BaHUA UMNYNbCHbIX CUTHANOB ANA pajuonokaunu. CoBpeMeHHbIN
CUHTE3aTOp 4acTOT, BKMIOYEHHbII B 6a30Byl0 KOMNeKTayuio re-
HepaTopa R&S®SMW200A, yxe obecneynBaeT NCKIIOUNTENbHbIE
napameTpbl )a30Boro WwWyma SSB W HerapMOHUYECKUX COCTaBNA-
ownx. Onuna R&S®SMW-B22 ewe 60nblie ynyywaeT 3Tu xapak-
Tepuctukn. Takum obpasom, reHepatop R&S®SMW200A naeans-

RF path c o

Vi3mepuTenbHas ycTaHoska ans 4x4 MIMO, cocToswan U3 fByxkaHanbHOro reHepatTopa R&SSSMW200A u
ABYX MOZAyneil reHepauun curHanos R&S"SGSWOA, ynpasnsemblx ¢ reHepaTopa R&SSSMW200A. Mogynu
obecneunsaoT BY-TpakThl 3 1 4. M3HepaTop R&SSSMW200A nonHOCTbI0 0becneynaeT CUCTEMY MOZYNNPYIO-
LW UM CUTHANOM U 3aMUPaHUAMU
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SS0 phase noise n dBc fL Hz}— »
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HO MOAXOAUT AN M3MEpPeHNit, Hanarawwnx Boicokne Tpe6oBaHus
K uncToTe cnekroa.

Offsetfrequency in Hz---—»

V13mepeHHblii (ha30Bblii Wym SSB npu ncnons3osanun onyun R&SSSMW-B22

OProHOMUYHbLIN An3ailH obecneynBaeT MakCUManbHO
yao6Hoe ynpaBnexune

CEeHCOpHbIi 3KpaH BbICOKOrO paspellerHns U NOHATHbIA rpaduye-
CKUit nHTepeiic nonb3oBatens obecneynsaloT ya06HY paboTy.
Bnok-cxema Bcerfa obecneuynBaeT HarnffHOCTb OTOOpaxeHus.
Monb3oBaTeNb BU3yasbHO MOXET OLEHUTb NyTb MPOXOXAEHUA
CUrHana W coCTOfHWe BCEX BXOAOB W BbIXO4OB. BO3MOXHOCTb
NpPoCTOro nepemelLeHns OTAeNbHbIX 6N0KOB OYeHb CUMIBHO YNpPO-
waeT npouecc KoHQurypayuu curHanbHoro tpakta. Ans M1IMO
W OPYTUX CAOXHbIX NPUNOXEHWA 610K-CXeMa ONTUMM3NPOBAHA
ANnA Haumbonee pacnpocTPaHEHHbIX CLEHAPUEB.

Monb3oBaTenbcknit nHTepdpelic reHepaTopa R&SSSMW200A. B 3aronoske 0To-
GpaxaeTcs YaCTOTa, YpOBEHb 1 Hanbonee BaxHble napameTpbl npubopa.

B HIXHEl YacTy OKHa HaxoAATCA OCHOBHbIE MYHKTbI MEHI0. [3HepupyeMmblii
CUTHaN 1 pesynbTaTbl U3MEPEHMs C 106010 NOAKNIOYEHHOT 0 AaTy1Ka MOLHOCT I
R&SSNRP-Zxx Takke MOXHO 0T06pasvTb B HUXHEN 4acTy OkHa (2-e none cnesa)

Bo BCeX MeHI0 MpUCYTCTBYIOT BKNadku Ans GbicTporo gocryna
K napametpaMm cuUrHana. KOHTEKCTHO-3aBUCMMAs OnepaTuBHas
cnpaBoyHas cuctema obecneynsaeT MHAOPMaLNI0 O KAXAOM na-
pameTpe, BK/loYas AuanasoH HACTPOWKM, NOAPOGHOE onucaHue

FeHepaTopbl CUTHANOB

cxembl W KomaHay SCPIl. PasnuyHble QyHKLUYM yNpoLwaoT pyTUH-
Hble onepawnu, HanpuMmep, KaxfAblii napameTp MOXHO OTAENbHO
c6bpocuTb Ha NpejyCcTaHOBNEHHOE 3HAYEHUE.

BcTpoeHHan B reHepatop R&S®SMW200A cuctema otobpaxeHus
rpatuMkn NO3BONAET B PEXMME peanbHOro macwrtaba BpemMeHu
BbIBOAMTb HA 3KpaH TEHepupyemblit cUrHan, noAfepxuBas Bbl-
BOA 0 BOCbMU OKOH OJHOBPEMEHHO. MM0Nb30BaTENb MOXET Bbl-
6paTtb TUn rpaduka (ocumnnorpamma |-, Q-KOMMNOHEHT, 4acToT-
Hbll CNEeKTp, BEKTOpHAA Auarpamma u np.) W TOUKY B CUTHAbHOM
TpakTe, B KOTOPON 6YyAYT BbINONHATLCA U3MEPEHUS.

OYHKLMA M3MEpPEeHMA MOLYNUPYIOLWEro cCurHana no3BoiseT npo-
BOAMTb W3MEPEHWA B pPeXUMe peanbHOro MacwTtaba BpemeHu
YPOBHA CUrHana WAW CUTHaNbHbIX COCTABAAKWMUX B 3afaHHOI
TOYKe CUTHANbHOTO TpakTa. JaHHas G yHKLMSA 0CO6EHHO nonesHa,
ecnn Heob6Xxo4UMO ONpeAenuTb YypOBEHb OTAENbHONW CUTHANLHON
cocTaBnfoWen BO BpEMA U3MEPEHUS, HANPUMep B pexume ¢ 06-
paTHOW CBA3bIO.

MNpocTaa aBToMaTU3aLms

leHepatopoMm R&S®SMW200A MOXHO ynpaBnaTb AUCTAHLUOHHO
C NOMOLWbK BCEX CTaHAApPTHbIX MHTEP®EeicoB AUCTAHLWOHHOTO
ynpasneHus. Monb3oBatenb MOXET WCNONb30BATb PAS CNpasoy-
HbIX (DYHKUWA npu nporpaMMUpOBaHMU aBTOMATU3NPOBAHHOI
TECTOBON NOCNef0BaTeNbHOCTM. MOXHO NOCMOTPETb KOMaHAbl
SCPI gna kaxfoit HacTpolkn napameTpoB, a BCe W3MEHEHWUA B
npeaycTaHOBNEHHbIX HacTpoilkax npub6opa MOXHO o0T06pasuTb
rpaguyeckn. Takum 06pasoM, MOXHO NErKO ONpeAenuTb BCe na-
pameTpbl, HE06X0AUMble ANA LUCTAHLMOHHOTO yNpaBieHus.

B reHepatope R&S®SMW200A Takxe MMeeTcs BCTPOEHHbLIA pe-
rucTpatop MakpokomaHpg SCPI ¢ reHepatopom Kofa, 3anucbiBa-
0L WA BCE KOMaHAbl PYYHOro ynpasfeHus Ans cosfjaHus daina
C NOCNeJ0BaTENbHOCTLI0 KOMaHS AUCTAHLMOHHOMO ynpaBieHus.
WabnoHbl kofa NO3BONAKT CO3A4aBaTb WCMNONHAEMbIR Ko4 ANS
cpegbl MATLAB® unu CVI. Monb3oBaTeNib Takxe MOXeT co3ja-
BaTb CBOM WabnoHbl. B pesynbtate, reHepatop R&S®SMW200A
no3BonseT MUHUMU3NPOBATL Bpems, Tpebyemoe AN aBTOMaTu-
3aUnun M3MepeHunii, 3KOHOMA pecypchbl Ha pa3paboTky.
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FeHepaTopbl CUTHAN0B

KpaTkne TeXHUYecKne xapakTepucTukim

[Aunana3oH yactot BY-Tpakta A

[vana3oH yactot BY-Tpakta B (onyuoHanbHo)

Bpems yctaHoBneHns

Bo3MoxHble

KaHan B He
3afelicTBOBaH

SMW-B103
SMW-B103 1 SMW-B20
SMW-B103 n SMW-B22
SMW-B106
SMW-B106 n SMW-B20
SMW-B106 n SMW-B22
SMW-B112
SMW-B112 n SMW-B20
Kawan SMW-B112 n SMW-B22
A SMW B120
20 rry SMW-B120 n SMW-B20
SMW-B120 n SMW-B22
SMW-B131
SMW-B131 u SMW-B20
SMW-B131 u SMW-B22
SMW-B140
SMW-B140 n SMW-B20
SMW-B140 n SMW-B22

30y

b Iy

12,75y

31.8 Iy

40 Ty

R&S®SMW-B103
R&S®SMW-B106
R&S®SMW-B112
R&S®SMW-B120
R&S®SMW-B131
R&S®SMW-B140
R&S®SMW-B203
R&S®SMW-B206
R&S®SMW-B212
R&S®SMW-B220
pexum SCPI

KombuHauuu BY kaHanos

3rmy

SMW-B203 SMW-B203
SMW-B203

SMW-B20
(o]

SMW-B22

KK <»

KKK KK KK K K K

D0 0000 KKKKKKKKKKKK
O0OO0OO00000000O0KKOKK
O0O0OO0OO0O0O0OO0O0OO0OOOXK0OOKOO
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ot 100 kl'y go 3 Iy

o1 100 KTy go 6 MMy

ot 100 kT go 12,75 My
ot 100 kI go 20 Iy

ot 100 kl'y go 31,8 Iy
ot 100 kl'y go 40 My

ot 100 kl'y go 3 Iy,

o7 100 kl'y go 6 Iy

ot 100 kl'y go 12,75 My
ot 100 kl'y go 20 IMwn

< 1.2 MC. 600 MKC (tun.)

Kanan B 1
6y | 1275y [ 20 Ty
SMW-B206 SMW-B206
SMW-B206 SMW-B212 SMW-B220
SMW-B20 SMW-B22
y (o] [o] y y
y y o y y
y y y y y
y o o y
y y 0o y S
y y y y y
y (o] (o] (o] (o]
y [0} [0} [0} [0}
y (o] o (o] (o]
S (o] o (o] y
y [0} [0} [0} [0}
y (o] (o] (o] (o]
(o] o (o] o o
[0} [0} [0} [0} [0}
(o] (o] (o] (o] (o]
] o] 0} o (o]
[0} (0] o [0} [0}
(o] (o] (o] (o] o

| - BO3MOXHO, O - He BO3MOXHO, SMW-B20 - YM/®M-mogynatop, SMW-B22 - YM/OM-MofyNATOP M yNyylweHne xapakTepucTuk pasoBoro wyma

KpaTtkue TexHnyeckne xapaktepuctuku (npofosmxeHue tabn.)

|rr

HomuHanbHblii guanasoH
Bpewmsa yctaHoBneHus
Cnenpanbnau yucTtoTta
FapmMoHuYeckue cocTaBnsiolime

Hel'apMOHI/NECKVIe cocTasnfwume

®a3oBblil Wym SSB

AHanoroBas mogynauus
MopaepxuBaeMble PeXuMbl aHanoroBoil MogynaLum

Monoca yactot BY-moaynsumu

HepaBHomepHoCTb AYX MoaynsTopa B 3afjaHHoi nonoce

yacToT BY-mogynayuu
leHepaTop MOAYNMpYyOWeEro curHana

Monoca yacToT curHana
O6beM namsT reHepaTopa CUrHanoB NpON3BO/bHON
hopmbl
PaspelueHue BbIGOpKN
| CmeLLeHne yacToTbl

LindppoBble cTaHgapThl
Mopaepxusaemble CTaHAAPTbI U CUCTEMBI MOAYNALMM

3amupaHune u MIMO
MmuTatop samupasus

Monoca yacToT 3amupaHus
Yucno KkaHanoB ¢ 3aMupaHnem
CueHapuu 3ammupanns MIMO

Pexumbl 3amupanns

Mpochunu 3amupanns

166

3Mrys f<6 Iy
pexum SCPI

ypoBeHb <10 gbmBT, CW

0T1-120 go +18 aBEMBT (PEP)
< 1 mc. 600 mkc (Tun.)

<-30 abH

CW unu BekTOpHas MoAynauua ¢ nonHomaclwTabHbIM BXOAOM N0 NOCTOAHHOMY TOKY, ypOBEHb >-10 gbMBT,

0TCTpOiiKa OT Hecylweit > 10 Ky, 200 My < f A 1500 My
CTaHfapTHOe 3HaueHue

¢ orwueit R&S®SMW-B22

CW, oTcTpoiika oT Hecyweit 20 kIy. yactota 1 MMy
CTaHfapTHOe 3HaueHue

c onuueii R&S®SMW B22

<-804bH
<-90 gbH

<-131 pBH, -135 abH (Tun.)
<-136 ABbH, -139 aBH (Tun.)

AM UM (onunoranbHo), ®M (ONUMOHANbHO), UMNYNbCHAA (ONLNOHANBHO)

C MCNONb30BaHNEM BHeLWHero I/Q-curHana, ¢ BkKYeHHo! dyHkymneit «I/Q wideband»

IMryif *4 my
f>4 Ty

C UCNO/b30BAHNEM BHYTPEHHETO reHepaTopa MOAYAMPYIOLLEro

curHana, ¢ BKNoYeHHoit thyHkumeii «I/Q wideband»,
f £ 320 My

C UCNOMb30BAHNEM BHYTPEHHETO reHepaTopa MOAYAMPYIOLLEro

CcUrHana, ¢ BKMOYEHHOI (yHKumeii «I/Q wideband»

+25 % 0T 4acToThl HecyLleit
# My

+80 My

<1,0 gb, < 0,3 gb (13m.)

Onuna R&S®SMW B10. MoXeT 6biTb YCTAHOBNEHO A0 asyx FEHEPATOPOB moaynu PYKOLIEr0 CUTHANa

CTaHfapTHOe 3HayeHue

¢ onuueii R&S®SMW-K522

CTaHfapTHOe 3HaueHue

¢ onuueit R&S®SMW-K511

¢ onuuamn R&S®SMW K511 n R&S®SMW-K512
akBuBaneHT LIAM

CTaHAapTHOe 3HaueHune

¢ onuueii R&S®SMW-K522

120 Mry
160 Mry

64 mnH 0TCYeTOB
512 MNH 0TCYeTOB
1 mnpg oTcueTos
16 6ut

0T-60 fo +60 My
0T7-80 fo +80 My

LTE/LTE-Advanced, 3GPP FDD/HSPA/HSPA+, GSM/EDGE/EDGE Evolution,
CDMA2000®, 1xEV-DO Rev. A/B, TD-SCDMA, WLAN IEEE 802.11 a/b/g/n/ac:
AWGN n gp.

Onunst R&S®SMW B14, MOXHO YCTAHOBUTL [0 YETbIPEX MOAYNEN 3aMupaHuii

B 3aBUCUMOCTY OT YCTAHOB/EHHBIX ONLNiA
B 3aBUCUMOCTY OT YCTAHOB/EHHBIX ONLNiA

B 3aBUCMMOCTI OT YCTAHOBNEHHbIX ONLNH

B 3aBUCUMOCTY OT YCTAHOB/EHHBIX ONLNiA
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makc. 160 Mry

makc. 16

2x2, 4x2, 2x4, 3x3, 4x4, 8x2 n pp.

MHOTONy4YeBOCTb, CKO/b3ALL AR 3aZepXKKa, POXAEHNe-CMepTb, GbiCTpas no-
cnefl0BaTe/NbHOCTb, [iByXkaHa/bHas nomexa

Paneii, Paiic, uncTblii flonnep, cratuyeckuii, rayccoBckuit u gp.
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NHdopmayusa ong 3akasa

BeKTOpHBIi reHepaTop curHanos

BY-ToaKT it

o7 100 Ky go 3 Iy

ot 100 kl'y Ao 6 Iy

ot 100 kl'y go 12,75 Iy

ot 100 Ky Ao 20 My,

ot 100 «kl'y go 31,8 Iy,

ot 100 kl'y go 40 My

OCHOBHbIE mogynu ManwnyTuaamuu CUrHanos

Mogynu maplipyTusaLun curHana i 0CHOBHOI 610K MoAyNUpytoLLero curHana, ogut lIQ-BY-Tpakt
Mogynu MaplipyTusaLum curHana u 0CHOBHOM 610k MOAyMpyloLero curiana, Aga l/Q-BY-tpakta
BY-tpakT B

ot 100 kl'y go 3 Iy

ot 100 kl'y go 6 My,

ot 100 kl'y Ao 12,75 My,

ot 100 kl'y go 20 My

BY-onuuu

YM/oM-mogynatop

YM/OM-MoAYNATOP W ynyylleHne xapakTepucTuk ha3oBoro wyma
MMnynbcHbIA MoAynaTOp

BbICOKONPOU3BOANTENbHBI UMNYNbCHBIA MOAYNATOP
MHOrothyHKLMOHaNbHbIIT TeHepaTop

AnhepeHymnanbHble aHanorosble 1/Q Bxoab!

®asoBas KOrepeHTHOCTb

Moaynupywouwmit curHan

TeHepaTop MOAY/NMPYIOLLETrO CUTHAMA C KOAEPOM peanbHOro Maclutaba BpeMeHn v reHepaTopoM CUTHaIoB
npou3Bo/bHOI hopMbl (64 MIH 0TCYETOB), Nonoca mogynsauum 120 Mry
AnchhepeHymnanbHble aHanorosble 1/Q-Bbixoab!

LindppoBble BbIXOABI MOAYNMPYIOLLETO CUTHANA

Paclumpenne namsTit reHepaTopa CUrHanoB NpoU3BONbHON hOpMbl 40 512 MAIH 0TCYETOB
Paclumpenne namsTh reHepatopa CUrHanoB NPOU3BONbHON hOPMbI 40 1 MAPA 0TCYETOB
PaclmpeHnune nonocbl YacToT mogynauyuun 4o 160 Mry BY-nonoce!
OTcnexusaHne ornbarwoei

LinchpoBble npegbickaxeruns

MIMO 3amupaHue u wym

WmuTaTop 3amupaHuit

ABIUTUBHBIA Genblii rayccoBckuii wym (AWGN)

GALILEO, 1 cnyTHuk

[lnHamuyeckne 3amupaxus

YnyulueHHble MOAENN 3amMupaxuit

MIMO 3amupaHue/maplpyTusaymus

Nlornyeckune kanansl gns reHepaTopoOB moaynupyiownx CUTHANOB
Lucbnosbie cTaHgapTbl

GSM/EDGE

Linchposoii ctangapt EDGE Evolution

3GPPFDD

Lincpposoit ctaHgapt CDMA2000®

LindhpoBoii cTanaapt 1XxEV~DO

|EEE 802.16

Lincpposoit ctangapt TD-SCDMA

PaclwupeHHble TecTbl 6a30BbIX/MOGUNBHbIX CTaHLNi cTaHaapTa TD-SCDMA (Bkntouast HSDPA u HSUPA)
CraHgapT coToBoii cBsisn 3GPP TDD LCR

DVB-H/DVB-T

Linchposoii ctaHgapt IEEE 802.11 (a/b/g/n)

EUTRAILTE

Lindpposoii ctangapt Bluetooth® EDR

F'eHepauys CUHYCONAANbHOTO CUTHANA C HECKOMbKUMU HEeCYLMN
TETRA Release 2

TecTbl 6a30BbIX CTaHLMIA B pexume ¢ 06paTHOI cBA3bIO cTaHAapTa LTE
dopMupoBaHue CUCTEMHOrO XypHana ctaHgapta LTE

PacuwmpeHHble TecTbl 6a30BbIX/MOGUNbHbLIX CTaHLNi cTaHgapToB 3GPP FDD HSPA/HSPA+,
EUTRAILTE Release 9 1 paclinpeHrHble dyHKLMN

EUTRAILTE Release 10 (LTE-Advanced)

Linchposoit craHgapt IEEE 802.11 ac

Lindposoii cTangapt 1x EV-DO Rev. B

LTE Release 11. pacwupeHtbie ® yrkyun

Yucbnosble cTaHpapThl ¢ ucnonb3osanuem MO R&S®WiinlOSIIVI2™
GSM/EDGE

EDGE Evolution

3GPPFDD

GPS

CDMA2000®, Bkntoyas 1XEV-DV

1XEV-DO

|EEE 802.16

TD-SCDMA

PaclmpeHHble TecTbl 6a30BbIX/MOGUbHbBIX CTaHLNI cTaHaapToB TD-SCDMA
DVB-H/DVB-T

DAB/T-DMB

IEEE 802.11 n

EUTRAILTE

Bluetooth® EDR

F'eHepaums CUHYCONAANbHOTO CUTHANA C HECKOMbKUMU HEeCyLuMi
ABAUTUBHBIA Genblii rayccoBckuii wym (AWGN)

TETRA Release 2

PaclunpeHrHble TecTbl 6a30BbIX/MOBUNbHBIX CTaHLMiA cTaHfapTa 3GPP FDD HSPA/HSPA+
EUTRA/LTE Release 9 1 pacliupeHHble hyHKLUM

EUTRAILTE Release 10 (LTE-Advanced)

IEEE 802.11 ac

1XEV-DO Rev. B

NFC A/BIF

GLONASS, 1 cnyTHuk

LTF Release 11 paclmpeHHble hyHKL1M

R&S®SMW200A

R&S®SMW-B103
R&S®SMW-B106
R&S®SMW-B112
R&S®SMW-B120
R&S®SMW-B131
R&S®SMW-B140

R&S®SMW-B13
R&S®SMW-B13T

R&S®SMW-B203
R&S®SMW-B206
R&S®SMW-B212
R&S®SMW-B220

R&S®SMW-B20
R&S®SMW-B22
R&S®SMW-K22
R&S®SMW-K23
R&S®SMW-K24
R&S®SMW-K739
R&S®SMW-B90

R&S®SMW-B10

R&S®SMW-K16
R&S®SMW-K18
R&S®SMW-K511
R&S®SMW-K512
R&S®SMW-K522
R&S®SMW-K540
R&S®SMW-K541

R&S®SMW-B14
R&S®SMW-K62
R&S®SMW-K266
R&S®SMW-K71
R&S®SMW-K72
R&S®SMW-K74
R&S®SMW-K76

R&S®SMW-K40
R&S®SMW-K41
R&S®SMW-K42
R&S®SMW-K46
R&S®SMW-K47
R&S®SMW-K49
R&S®SMW-K50

R&S®SMW-K51

R&S®SMW-K52
R&S®SMW-K54
R&S®SMW-K55
R&SBSMW-K60
R&S®SMW-K61
R&S®SMW-K68
R&S®SMW-K69
R&S®SMW-K81
R&S®SMW-K83
R&S®SMW-K84
R&S®SMW-K85
R&S®SMW-K86
R&S®SMW-K87
R&S®SMW-K112

R&S®SMW-K240
R&S®SMW-K241
R&S®SMW-K242
R&S®SMW-K244
R&S®SMW-K246
R&S®SMW-K247
R&S®SMW-K249
R&S®SMW-K250
R&S®SMW-K251
R&S®SMW-K252
R&S®SMW-K253
R&S®SMW-K254
R&S®SMW-K255
R&S®SMW-K260
R&S®SMW-K261
R&S®SMW-K262
R&S®SMW-K268
R&S®SMW-K283
R&S®SMW-K284
R&S®SMW-K285
R&S®SMW-K286
R&S®SMW-K287
R&S®SMW-K289
R&S®SMW-K294
RXS®SMW-K41?
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FeHepaTopbl CUTHANOB

1412.0000.02

1413.0004.02
1413.0104.02

1413.0404.02
1413.8605.02
1413.0604.02

1413.2807.02
1413.3003.02

1413.0804.02
1413.0904.02

1413.1100.02

1413.1600.02
1413.2207.02
1413.3249.02
1413.3284.02
1413.3332.02
1413.7167.02
1413.5841.02

1413.1200.02

1413.3384.02
1413.3432.02
1413.6860.02
1413.6919.02
1413.6960.02
1413.7215.02
1413.7267.02

1413.1500.02
1413.3484.02
1413.7015.02
1413.3532.02
1413.3584.02
1413.3632.02
1413.9624.02

1413.3684.02
1413.3732.02
1413.3784.02
1413.3884.02
1413.3932.02
1413.3984.02
1413.4039.02

1413.4080.02

1413.6090.02
1413.4139.02
1413.4180.02
1413.4239.02
1413.4280.02
1413.4439.02
1413.4480.02
1413.4539.02
1413.4580.02
1413.5435.02
1413.5487.02
1413.5635.02
1413.6519.02
1413.8505.02

1413.4739.02
1413.4780.02
1413.4839.02
1413.4880.02
1413.4939.02
1413.4980.02
1413.5035.02
1413.5087.02
1413.5135.02
1413.6190.02
1413.6248.02
1413.5187.02
1413.5235.02
1413.5287.02
1413.5335.02
1413.6460.02
1413.5387.02
1413.6290.02
1413.5535.02
1413.5587.02
1413.5687.02
1413.6560.02
1413.6654.02
1413.7067.02
1413.9557 0?
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