ROHDE&SCHWARZ

BeKTOpHbIN reHepaTop CUrHanoB
R&S®SMBV100A

[eHepauus CUrHanos,
0TBeYatoLMX Tpe60BaHNAM HACTOSLLEro 1 ByayLLero
[lnanazoH yactot oT 9kl no 3,2/6 My
Mutaums rnobanbHbiX HABUTALMOHHBIX CMYTHUKOBbIX
cuctem (FTHCC)
@ VTBEPXKAEHHbII TUR
CPEACTB N3MepeHuit
KpaTkoe onucanue

CoBpeMeHHbI BEKTOPHbIA FTEHEPaTOp CUTHANOB Hapsdy ¢ rmbKo-
CTbH) 1 04€Hb XOPOLLKUMM CUrHANbHbLIMMW XapaKTepUCTKa M1 1001
XeH 06nagatb NPeBOCXOAHbIM KO3 MULIMEHTOM OKYynaeMoCTH.
1 no Bcem atum napamertpam reHepatop R&S®SMBV100A ycta-
HaB/IMBAET HOBblE CTaHAAPTbI Cpeay NpubOPOB CPeHero Knacca.
leHepatop curHanoB R&SE®SMBV100A Hapsfy C 04eHb BbICOKUM
BbIXO[HbIM YPOBHEM CWrHana M MasbiM BPEMEHEM YCTAHOBKU Ma-
pameTpoB 06MafaeT NpeBOCXOAHBIMW PaAMOYaCTOTHbIMU Xapak-
TepucTukamu. B 10 e Bpems reHepatop R&SESMBV100A moxeT
ObITb OCHALLEH CO6CTBEHHBIM FEHEPATOPOM MOYNMPYHOLLIETO CUrHa-
na, KOTOPbIA 06€CMEYMBAET reHepaLMIO LIENOro pAaa CUrHanoB Und-
poBbIx cTaHaapToB (Hanpumep, WiMAX, HSPA+, LTE). LLnpokuit ya-
CTOTHbIN Auana3oH oT 9 k' oo 6 My nepekpbIBaeT BCE OCHOBHbIE
[AVana3oHbl 4acToT, MCMONb3yeMble Ans LUMGPOBOI MOAYAALMN.
Takum 06pas3om, reHepatop curdanos R&S®SMBV100A naeans-
HbIM 06pa30M NOAXOAUT AN UCNONb30BaHKA B cddepe pa3paboT-
K1, NpOnN3BOACTBA 1 06CNYXNBAHWSA. VI eCnim BO3HMKAET HE0bXo-
OMMOCTb B CUTHanax ¢ LudpoBoi Mmoaynauuei, To npuéop aeii-
CTBMTEJTbHO CMPABUTCA C 3afla4ei UX reHepauun.

OCHOBHbIe CBOICTBA

| BHYTpUCUCTEMHAS reHepauus CUrHanoB Ans BCEX OCHOBHbIX
UMEPOBLIX CTAHAAPTOB PAAMOCBA3N C MCNOMb30BAHWEM [O-
MOJSTHUTENBHOr0 UCTOYHIUKA MOLYIMPYIOLLMX CUrHANOB

| BblCO4anLnii BbIXOAHOW YpOBEHb B Kniacce nprnéopos Ao 6 My,
COYETaOLLNIACA C NPEBOCXOAHbIMU PAAMOHACTOTHBIMM XapakK-
TEpPUCTUKAMM

| MuHUManbHas CTOMMOCTb 3KCMyaTaLMOHHbIX PacxojoB 3a
CYeT NPEBOCXOAHOr0 COOTHOLLUEHMS LieHa/MPOM3BOAUTENIbHOCTb
11 BO3MOXHOCTW 06CNY>KIBAHNS HA MECTE

| MpeanbHas npucnoco61eHHOCTb K 3aja4aM 3akasyuka

XapakTtepHble 0CO6EHHOCTM

[OTOBHOCTb K ByayLLMM TPEBOBAHNUAM YXKe CerofHs

| HeycTapesatoLuas KOHLENUUs annapaTtHoro OCHaLLeHms

| BY-cekums ¢ BbICOKMM BbIXOLHbIM YPOBHEM CUrHana B guana-
30He 00 6 Iy

| BHyTpucucTemHas reHepaums LWMPOKONONOCHBIX pagnocurHa-
NOB € nonocon vyactot Ao 120 Mry,
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I MakcumanbHas nosnoca nponyckanus I/Q-mogynstopa npesbi-
waet 500 My

| TloCTOS\HHOE COOTBETCTBME COBPEMEHHbIM TpeboBaHWUAM 3a
CYeT 06HOBNIAEMOr0 NPOrpaMMHOro 06ecrneyeHums

Bbicokas adp(peKTUBHOCTb A1 BCEX TUMOB NPUMEHEHNI

BHyTpucuctemHas resepaums creunann3mpoBaHHbIx

CUrHANoB C UCMOoJIb30BaHWEM [OMOSIHUTENBHOTO

reHepartopa MoLynupyoLLInX CUrHanoB

| Konep MoaynupytoLwmx CUrHanos ¢ BO3MOXXHOCTbIO paboThbl B pe-
aNbHOM MacLUTabe BpeMeHN AN NPAMON reHepaLmuu CUrHanos

| BctpoeHHbin ARB-reHepatop ns BOCNpOU3BeAeHUs npepsa-
PUTENBHO PACCYUTAHHBIX CUTHAIIOB

| EMKOCTb namaTi 10 256 MNH. 0TCHYETOB ANS ANUHHbIX TECTOBbIX
nocsefoBaTeNibHoCTeN

lMoafepxKa BCeX OCHOBHbIX COBPEMEHHbIX LIPOBbIX

CTaHOapToB

| HenocpeactBeHHOE KOHOMIYpUpOBaHMe CUrHana 3a c4eT yaoo-
HOro B MCNOMb30BaHNUM rpadomyecKoro nHTepgenca

I Crangaptbl MO6UNbHOI pagnocesa3n 2G/3G/LTE

| becnpoBoAHble CTaHAAPTbI, B TOM Yucne MoounbHbln WiMAX 1
WLAN IEEE 802.11n

| CtaHpapTbl paguoBeLLaHus, B Tom yucne FM Stereo/RDS, cnyT-
HUKOBOE paauo

[M6kast 06paboTKa CUrHANIOB U BO3MOXHOCTW BbIBOJA MO-
JOYNUPYIOLLIEro curHana
| CermeHTUpPOBaHHBIN PEXUM NamsTy

Hu3Kas CTOMMOCTb 3KCMyaTaLNOHHbIX PAaCXOA0B 3a CYET
NPOCTOThl CEPBUCHOr0 06CNYXKIBAHMSA

YHUBEpCaNbHbIN 1 B TO XKe BPEMS CNeLnann3npoBaHHbIi

npuéop

| PaccymtaH Ha BbICOKYIO NPON3BOANTENBHOCTD

| TOTOBHOCTb K MCMONb30BAHNIO B 29POKOCMUYECKUX 1 0OOPOH-
HbIX MPUSTOXKEHNAX

KOHTponbHO-13MepuTenbHoe 060opynoBaHue 2012



leHepaTopb! CHrHanos

Linchposoit nHTepeiic Ans BBoAa/BbIBOAA I/Q AaHHbIX
Onuwus akTmBauun uudposoro nHtepcenca SMBV-K18 nossons-
eT 1CMoNb30BaTh LMPOBON pa3bem Ha 3afHen naHenm npubopa
ANs BbIBOLA MOAYNMUPYIOLLMX CUTHAMOB, CO3AAHHLIX B reHepa-
TOpe, UNK Ang MCNOb30BaHWUA BHELUHWX LMGPOBbIX CUrHANOB
B Ka4yecTBe MOAYNMpytoLwmx. [locTyneH Kak 06MeH LM poBbIMM
JaHHbIMK ¢ apyrumun npubopamu Rohde & Schwarz, Tak u ¢ nio-
ObIMM APYrMMU LMKDPOBLIMU CUCTEMAMK Yepe3 Npeobpa3oBaTesib
R&S®Ex-1Q-Box, KoTopbIi NoAAePXKMBAET CTaHAAPTHblE dhOpMa-
bl LVDS, TTL, CMOS, napannenbHble U N0OCnea0BaTenbHble UH-
Tepdbencol, CPRI u apyrue, a Takxe onpeaensemMble noib3opare-
nem uHTepdoencol. Takxxe ¢ JaHHOI OMLUMei MOXXHO NCNONb30BaTb
SMBV nnsa Bocnpou3sefeHUs AUHHbIX (DAROB, XPaHUMbIX Ha
YCTpOWCTBE 3anucy 1 BocnponaseaeHus 1Q curnanos - R&S®IQR.
Onums MoXeT 6bITb aKTUBMPOBaHa 63 MOAUUKALIMM annapaTHO
4aCTW, T.K. Pa3bem YCTAHOBJIEH Ha BCE BbIMYLLEHHbIE NPUBOPBI.

Monnepxka LTE Release 9/ LTE Release 10

LTE aBnsetca BeayLlen pa3BmBatoLLLeiica TeXHONOreil Ha Cerofi-
HSILLHEM PbIHKE MOBUMbHbIX KOMMYHUKALMA. 0XKMAABTCA, 4TO TEX-
Honorus LTE-Advanced cTaHeT KOMMYHUKALMOHHbBIM CTaHAApTOM
YeTBEPTOr0 MOKOMEHWUS B COOTBETCTBUK C TpebOBaHUAMMU, yCTa-
HOBMEHHbIMK ITU. 3B0ntOLMOHHBIA nyTh 0T LTE (3GPP Release 8)
Ao LTE-Advanced (3GPP Release 10) npoxoauT Yyepes yny4LieHus
B LTE, onpegensiemble B 3GPP Release 9. Ha huanyeckom ypoBHe
NPeACTaBAAT MHTEPEC 3 OCHOBHbIX YNYYLLEHUS, KOTOPbIE AOMK-
Hbl ObITb Y4TEHbI B FfeHEpaTopax TECTOBbIX CUrHAMOB:

| MynsTUMEMAHBIRA LUMPOKONOMOCHBIA rpynnosoii cepauc MBMS;

| LTE no3nuuoHnpoBaHue;

| LTE nByxypoBHEBOE (pOpMUpOBaHUe Nyya.

C onumamu K84/K284 nns reHepatopos SMU/SMATE/SMJ/SMBV
Rohde & Schwarz npepnaraet pelieHne ans redepauun LTE
Release 9, BKntoyvatoLLee BbllleyKa3aHHbIe OCHOBHbIE (DYHKLNM.
C HoBbiMu onuuamu K85/K285 reHepatopbl NoOAnepXKMBAKOT BCe
yHkuum ctanpapTa LTE Release 10 / LTE Advanced. Onuumn K84/
K284 n K85/K285 asnsatoTca gobasneHunem ans onuuii LTE K55/
K255, KoTopble 0643aTeNbHbI 718 UX MCMOJIb30BaAHNUS.

lMpeobpasoBatenb 0OMOpPHOM YacToTbl SMBV-Z1

OcHoBHas 3afja4a yCTPONCTBA — Npeobpa3oBaHie BXOAHbIX ONop-
HbIX 4acTOT pasniMyHoro Homuuana (ot 1 Mluy go 100 Mfu) B
CTaHAapTHyt0 onopHyto Yactoty 10 MIu. donyctuMble BXO[HbIE
yacTotbl onpegenatoTca no dopmyne 10 MIry*(M/N), rae M un
N — uenble 4yucna ot 2 oo 65. HacTpoinka npeobpasosartens Ha
TpebyeMyto 4acTOTy OCYLLECTBASETCSA BPYYHYIO C NOMOLLbIO ne-
pekntoyaTenien Ha nepeaHei naHenu. Takum 06pa3om, MOXHO
CUHXPOHN30BATb MO OMNOPHOI YacToTe Nitobon npubop ot Rohde
& Schwarz (aHanu3aTopbl CNEKTpa, aHanM3aTopsbl Lienei, reHepa-
TOpbI, ocuunnorpadsl) U TeCTUPyeMoe YCTPOWCTBO, Hanpumep
0a30BYI0 CTAHLMIO MOBWITbHOW CBA3K C OMOPHbIMK YacToTamu 13
unn 26 MI'y. A Takxe 1CNonb30BaTh B Ka4eCTBE ONOPHbLIX CUTHA-
nbl 5 Ml pOCCUIACKMX CTAHAAPTOB YaCTOThbl U BPEMEHM.

KoHTposibHO-n3meputenibHoe 06opyaoBaHue 2012

ROHDE&SCHWARZ

lenepauus curdanos WLAN IEEE 802.11ac

Onuns -K86 ana BekTOpHbIX reHepatopoB SMU/SMJ/SMATE/
SMBV/AMU (-K286 ans WinlQSIM2) no3BonsieT oCyLLecTBAATb
reHepauunto curHanos crangapta WLAN IEEE 802.11ac. Moaaep-
XKMBAIOTCA BCE 00513aTeNbHbIE PEXUMbI PM3UYECKOTO YPOBHS,
HOBbIE (PPeiMbl C BbICOKOI MPOMYCKHOW Cnoco6HOCTbH (Very
High Throughput) ¢ nonocon nponyckanma 20, 40 n 80 Mrlw,
MIMO ¢ 4 aHTeHHamu TX, a TakKe moaynauus 60nee BbICOKOro
nopsgka (8o 256 QAM). [lononH1TeNbHbIE BO3MOXHOCTY (PEXMM
80 + 80 MIy BW, pexum 160 My BW, no 8 TX aHTeHH, Multi-
User MIMO) cTaHyT goCTYNHbI B CiefytoLLeli Bepcui 06HOBNEHUS
npoLunBkK. HoBble onuun ABNAOTCA A06ABREHUEM AN ONUMA
WLAN IEEE 802.11n -K54/-K254, KoTopble 0643aTenbHbl A1 UC-
nonb3oBaHusa -K86, -K286.

[akeTbl CUrHaANoOB

Mporpammuas onums SMBV-K200 «[lakeTbl cUrHanos» no3Bo-
nsieT BOCMPOW3BOAUTL OAWH WK HECKOMbKO NpeaBapuTesibHO
CO3[JaHHbIX CMrHanoB Ha reHepatope SMBV100A 6e3 ycTaHOB-
NEHHbIX ONUUA cMCTEM LMPOBOIA Moaynauun. Tpebyemble cur-
Hanbl MOryT 6bITb co3fanbl B M0 WinlQSIM2 wnn Pulse Builder n
nepefaHbl 1 3aperncTpupoaHbl B reHepatope SMBV100A. Monb-
30BaTeNIAM NpeanaranTcs NMLeH3u Ha peructpauuto 1, 5 unm 50
chopm curHanos.
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KpaTtkue TeXHUHeCKne XxapakTepucTukm

[nanazoH YactoT yacToTHas onuws R&S®SMBV-B103 ot 9 kl'y Ao 3,2 M (pexxum CW)
o7 1 MI'y go 3,2 My (pexum 1/Q)

Hdpbopmaums ans 3akasa

BeKTOpHbIif reHepaTop cUrHanos R&S®SMBV100A 1407.6004.02
ba3oBbIi 6710k (B T.4. Kabenb NUTaHMS, KPaTKOE PyKOBOACTBO 1 KOMNAKT-AUCK C PYKOBOACTBOM MO

yactoTHas onums R&S®SMBV-B106

ot 9 kl'y Ao 6 Ty (pexum CW)
ot 1 My fo 6 My (pexxum 1/Q)

3KCnAyatauum u 06CnyXnBaHnio)
Annaparthble onuuu

G YRR pexum SCPI <2...7mc leHepatop onopHoit YacToThl (OCX0) R&S®SMBV-B1 1407.8407.02
pexum 1/Q <1 mc BbICOKOCTabUNbHbINA reHepaTop ONOPHOI YacTOTbl R&S®SMBV-B1H 1419.1602.02
MMpegens! gonyckaemoit oT-  locne kanubpoBku <1x107 TeHepaTop MOAYNMPYHOLLETO CUrHana ¢ LNdpoBoi Mo-
HocuTenbHo norpetwHoct  C R&S®SMBV-B1, R&S®SMBV- Ax10°® aynsuuei (B peanbHom Bpemetn) n ARB-reqepatopom R&S®SMBV-B10 1407.8607.02
YCTaHOBKM 4acTOTbl B1H onuueit (32 mniH. oTc4eToB), nonoca BY 120 MIy
Dpeiic yacToTbl <1x10°%/rop TeHepatop MopynupytoLLero curkana ¢ ARB-
C R&S®SMBV-B1 onuueit <1x10"%/peHb, <1x107/ro reHeparopom (32 MiH. oTc4eToB), nonoca BY 120 Mry AT E Rl
C R&S®SMBV-B1H onuueit <5x10%pneHb, <3x10°%/rop TeHepaTop MopynupytoLiero curdana ¢ ARB- o
TemneparypHas cTabunb- <2x10® reHepatopom (32 mnH. oTc4etos), nonoca B4 60 My R&S°SMBV-851 1407.9003.02
HocTb (01 0°C Ao 50°C) C R&S®SMBV-B1 onuueit <1x107 Pacwmpenne namatn ans ARB-reHepatopa o 256 o
C R&S®SMBV-B1H onuueit <1x10% MITH. OTCYETOB (RS S0 PR
YpoBeHb ®azoBas KOrepeHTHoOCTb R&S®SMBV-B90 1407.9303.02
MakcumanbHas BbIXxoaHas 1Mry<f<6 Ty >+18 AbMBT (PEP) JKecTKuin AncK (CbeMHBbIi) R&S®SMBV-B92 1407.9403.02
MOLLHOCTb - >+24 nbMBT B pexxume neperpysku BY TpaT, oT 9 kl'y go 3,2 My, R&S®SMBV-B103  1407.9603.02
ABCONKOTHAA NOTPELUHOCTD 1My <f<3my <0516 BY TpaxT, o1 9 kI'yy fo 6 My R&S®SMBV-B106  1407.9703.02
YPOBHS TMporpammHbIe onumuM
KCBH BbIX0AHOr0 MMnefaH- 200 KTy < f <6 Ty 8 leHepaTop uMNynbCHBIX NoCnefoBaTenLHocTeNn 2 R&S®SMBV-K6 1415.8390.02
ca (50 Om) - ’ AKTnBauMA LMHPOBOro NHTEpdeiica R&S®SMBV-K18 1415.8002.02
Bpems ycTaHoBKy pexum SCPI <2...7 MC MMnynbCHbIA MOgynsTop R&S®SMBV-K22 1415.8019.02
PeXum cnucka <1 mc MMnynbCHbIiA reHepaTop R&S®SMBV-K23 1415.8025.02
Yuctora cnektpa Mopaepxxka LWecTn cnyTHUKOB Ans GPS R&S®SMBV-K44 1415.8060.02
[apmMoHW4ecKue cocTas- f>1 Mru; pexxum CW, ypoBeHb <30 gBH leHepauus wyma
naowme <8 gbmBT ARAVTUBHBIN 6enblit rayccosckuit wym (AWGN) R&S®SMBV-K62 1415.8419.02
pexum CW, yposeHb >—10 sbMBT, Noapepxka A-GPS R&S®SMBV-K65 1415.8560.02
E:mr: HIBCKNS OCTEE  orerpoiika o Hecywieit <70 ABH (Hom. <-85 ABH) MoAREPXKa LLECTH CryTHUKOB Ans Galileo R&S°SMBV-K66  1415.8590.02
>10 kI, f < 1500 My LTE Release 9, pacunpexHble (hyHKUMM R&S®SMBV-K84  1403.8602.02
®azosbiit Wym SSB 0TCTPOIAKa OT Hecyeit 20 kT, nonoca 1 My, CW THCC paciuvpetme £0 12 cnyTHIKoB R&S®SMBV-K91 ~ 1415.8577.02
f=11Ty <-122 pbH (Hom. ~128 ABH) THCC pononHuTenbHbIe (hyHKLMM, HaNpUMep, AUHaMu-
pexum AUTO ans ypoBHs > 5 AbM, YeCKue CLEHapuM Unu MoJenpoBaxue MHorony4eso- R&S®SMBV-K92  1415.8583.02
LLIMpoKONONOCHbIIA LLyM otcTpoiika >10 My, nonoca u3-  <—142 gbH (Hom. —152 AbH) r0 PacnpocTpaHeHus
meperus 1 [, pexum CW Mopaepxka GPS ¢ P kogom R&S®SMBV-K93 1415.8660.02
1/Q-mopynsuvs Nopgepxka MOHACC R&S®SMBV-K94 1415.8677.02
Cuctembl MopynaLm, GSM/EDGE, 3GPP FDD Bkntovaa HSPA/HSPA+, TD-SCDMA, THCC pacwunpetne 10 24 cnyTHUKOB R&SCSMBV-K96  1415.8790.02

noAaepXuBaemble camum
npn6opom (c onuuei
R&S®SMBV-B10)
Linchposas nonb3osarenb-
CcKas MOAYNALMA B peanbHoM
macLuTabe BpemeHn (c
onuueit R&S®SMBV-B10)

Monoca I/Q-mopynsTopa

MakcumansHas anuHa
CcurHana

CDMA2000®, 1xEV-DO, EUTRA/ LTE, WiMAX, WLAN IEEE
802.11a/b/g/n, GPS, XM Radio, HD Radio™ *, DVB-H/DVB-T, mHoro-

4acToTHbIA CW-curan

ASK, FSK, BPSK, QPSK, QPSK 45°,

0QPSK, n/4-QPSK, n/2-DBPSK,

n/4-DQPSK, /8-D8PSK, 8PSK, 8PSK EDGE, 16QAM, 32QAM,

64QAM, 256QAM, 1024QAM

BHYTPEHHUI

BHELLHWIA

60 Mry unn 120 Mry (3aBucut
OT onuym)

>500 My

32 MAH. 0TCYETOB

(256 mMnH. ¢ onuueir B55)

(Tpebyetcs R&S®SMBV-K91)

[akeTbl cMrHanos, nuueH3us Ha 1 popmy curHana
[MaKeTbl CUrHANOB, NMLEH3US Ha 5 hOpM CUrHaNoB
[akeTbl cMrHanos, nuueH3ns Ha 50 hopm curHanos

R&S®SMBV-K200
R&S®SMBV-K200
R&S®SMBV-K200

CucTembl UndpoBoi MOAYNALMM (CM. TEXHUYECKWE XapaKTEPUCTUKI)
Onuumn R&S®SMBV-K40, -K41, -K42, -K43, -K45, -K46, -K47, -K48, -K49, -K50, -K51,
-K52, -K53, -K54, -K55, -K56, -K57, -K58, -K59, -K60, -K61, -K68, -K84, —K85, -K86

CucTembl LUnchpoBOi MOAYNSLUMM C Ucnonb3oBaHuem MO R&SEWinlQSIM2™ 1

(CM. TeXHM4ECKUe XapaKTepUCTUKM)

Onuumn R&S®SMBV-K240, -K241, -K242, -K243, -K244, -K245, -K246, -K247, -K248,-K249, -K250,

1415.8531.71
1415.8531.72
1415.85631.75

-K251, -K252, -K253, -K254, -K255, -K259, -K260, -K261, -K262, -K268, -K284, K285, -K286
CucTembl LMdPOBOIA MOAYNALMA C UCNOL30BAHNEM BHELLHUX CUrHas0B

Paspewenue LA 16 6ut Bocnpou3segeHme curtanos XM Radio ¥ R&S®SMBV-K256  1415.8402.02
Koadbchmument ACLR WCDMA 3GPP FDD, TM 1/64 n. 67 ABH Bocnpouaseaexue curianos HD Radio™ 4 R&S®SMBV-K352  1415.8431.02
3navenue EVM WCDMA 3GPP FDD, TM 1/64 un. 0,6 % TlpMHaATEXHOCTH

WiMAX IEEE 802.16e, EUTRA/LTE Tun. 0,4 %

MNoppepxuBaeMble peXxuMbl aHanorosoi MOAYNALUK
AVNAUTYAHAA MOAYNALMS, YaCTOTHas/(ha3oBas MoaynaLms

mnynbcHas mogynauns

Bpems HapacTaHus/cnaga

MuHUManbHas wupuHa

uMnynsca

OTHOLUEHVe curHan/naysa
WuTepdeickl
[MCTaHUMOHHOE ynpaBnexue
lMepudhepuiiHble yCTPONCTBA

0T 10% 20 90% amnauTyab!
npy Ncnonb3oBaHuy
R&S®SMBV-K23

CTaHAapTHas KOHMUrypauns
onuuoHanbHas, onuus
R&S®SMBV-K22

<20 He, Tvn. 4 He

10 HC
>80 ab

IEC/IEEE, Ethernet (LAN), USB
usB

Mpeobpa3oBatenb ONOPHOM YaCcTOThI

R&S®SMBV-Z1

) ans ucnonb3osanua M0 R&SCWinlQSIM2™ Tpe6yetcs BHewwHWi MK.
2 ANA UCNONb30BAHNA reHepaTopa MMNYNbCHBIX NOCNEA0BATENbHOCTE TPEOYeTCA BHeLWHWN K.

1418.8003.02

KoHTponbHO-n3mepuTenbHoe 060pyLoBaHue 2012
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IMuTtaTtop rnobanbHbIX HABUrALMOHHBIX
cnyTHukoBbIx cuctem (THCC)

MpoBepeHHblii HA NPaKTUKe BEKTOPHbIA reHepaTop CUrHanos
R&S®SMBV100A ot komnanun Rohde&Schwarz yctaHasnuBaer
HOBble CTaHAAPTbl B UMMTALMKU CNYTHUKOBLIX cUrHanos. Mocne
nonyyeHuss AONONHUTENbHOW BO3MOXHOCTM MOAENUpPOBaHUA
CUrHaNoB rNn06anbHbIX HABUraLMOHHLIX CMYTHUKOBLIX CUCTEM
(THCC) aToT yHMBepcanbHblit MHOrOLENEBOW reHepaTop CUrHa-
noB cnocobeH co3fasaTb NONb30BATENLCKUE CLEHAPUN TECTH-
posanus pna cuctem GPS, ITIOHACC v Galileo (ao 24 cnyTHMKOB
B peanbHOM MacluTabe Bpemenu). [onb3oBaTenu nonyyaKT BO3-
MOXHOCTb GbICTPOro W yao6HOro 3afjaHns CBOMX COOCTBEHHbIX
cueHapueB ana TectupoBaHus THCC-npUeMHNKOB B Pa3nnyHbIX
ycnoBusax akcnyatauuu. BektopHblii renepatop R&S®SMBV100A
- EQUHCTBEHHbIA HAa PbIHKE WMUTATOpP, KOTOPbIA OAHOBPEMEH-
HO NOAAEPXKMBAET HECKONbKO CMYTHUKOBbIX, MOGMNbHLIX, Gec-
NpoBOAHBLIX CTaHAAPTOB W CTAHJAPTOB pajuoBeLiaHus. Tenepb
npon3BoANTENAM MOGUNLHLIX TeNetoHOB UNN aBTOMOGMNbHbIX
cuctem ¢ THCC-npueMHMKaMM JOCTATOYHO OJHOr0 reHeparopa
CUrHanoB ANA OJHOBPEMEHHOI NPOBEPKM MHOXECTBA (DYHKUMA
CBOWX YCTPOMCTB.

Ona onpegenenns xapaktepuctuk THCC-npueMHNKOB 06bIYHO
NCMOMb3yeTcA Habop MCMbITaHWA (TECTOB), B KOTOPLIX, K Mpu-
Mepy, U3MepseTC CKOPOCTb YCTAHOBJIEHUS CBOEro MEecTonoso-
XKEHUs NPUEMHUKOM NOCe BKIKYeHUs, NoTPpebneHHas npy 3Tom
MOLLHOCTb M TOYHOCTb BbIYMCIIEHWS MO3NLNN.

[ina Toro 4To6LI cAenatb CTaTUCTU4ECKM 0BOCHOBaHHbIE YT-
BEPXJEHMA 0 XapaKTepuCTMKax NPUemMHUKOB, 06bIYHO MPOBOASAT
NOSTHBIA HA60P UCNbLITAHWA C PA3NMYHBIMU CLEHAPUAMU TECTU-
poBaHWA. [N BbINOMHEHUS 3TOW 3a[a4M Hamny4wmm o6pasom
NOAONAET UMUTATOP CMYTHUKOBbLIX CUrHANOB, KOTOPbIA CMOCO-
6eH BOCNPOM3BOLMTE MHOXECTBO TakuX CLeHapues. Tpebyemyto
3KCNNyaTaUMoHHY0 TMOKOCTb 06eCcrneynBaloT LOMNOSHUTENbHbIE
FHCC-dyHKumm ans reHepatopa R&S®SMBV100A.

[lnqa co3paHns CNoXHbIX CLEHAPUEB, HEe OrPaHWUYEHHbIX MO Bpe-
MEeHU [eNCTBUS W UCNONb3YIOLWMX A0 24 CNYTHWUKOB, JOCTATOY-
HO NALIb HECKONbKMX HaxaTwii Knasuw. Monb3osatens MOXeT
BbI6paTh (pain C AaHHbIMW anbMaHaxa, KOJIMYecTBO BUAWMbIX
CMYTHWKOB W reorpadynyeckoe MeCTOMONOXEHUE NPUEMHUKA.
Kpome TOro, MOryT MOeNMpoBaThCs CTaLMOHAPHbIE NO3ULMK 1
CLEgHapuu, UMUTUPYIOLLNE [BUKEHWUE NMPUEMHUKA N0 BblGPAHHO-
My MapLupyty. [Tonb30BaTenb TakKe MOXET MOLENNPOBATh YCIo-
BWS OrpaHMYeHHOro npuema CnyTHUKOBOrO CUrHana, Hanpumep,
CUTYyauMIo Npoe3aa vyepes TyHHenb. B xopoLen no3uuum npuema
CNYTHUKU HAXOAATCH NULLb HE3HAYMTENbHLIA NEPUOS BPEMEHN,
33aTEM OHW YXOASAT 32 FOPU30HT, U B 30HY Npuema BXOLAT Lpy-
rve, paHee HeJOCTYMHbIE CMYTHUKW. B pexxume aBTOMaTn4eckoro
OnpedeneHus MecToHaxoxnaeHus reHepatop R&S®SMBV100A
UCNOJb3YET YCNOXHEHHbIE aNrOPUTMbI LN1A 3MYNALMM NOS00OHbIX
YCNOBUIA NyTeM HEeNpPepbIBHOTO U3MEHEHUS CYTHUKOBOW rPynnu-
pOBKMW ans 06ecneveHns BULMMOCTI CMYTHUKOB, TEM CaMbIM MO-
Lenupys peanbHble YCII0BUS, KOTOPbIE (POPMUPYIOTCS BUAUMbIMU
CNYTHUKAMW 1 UCNONb3YeMbIMM rpynnupoBkamu. Eule 6onee pe-
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ANUCTUYHbIE YCIIOBMSA Nepesadn CUrHanoB MoryT 6bITb NOSTyYeHbI
npu MOLENMPOBAHUN MHOT01y4€BOr0 PACNpPOCTPAHEHNSA 11 aTMOC-
hepHbIX 3hheKToB.

Ons peanusauum nonHoro Habopa HCC-coyHKumiA npu wuc-
NbITAHUAX MHOTOCTAHAAPTHBIX TMPUEMHWKOB B  reHeparope
R&S®SMBV100A npemycmOTpeHbl rMOpuaHbIe CLEHApUM TecTU-
poBaHus cuctem GPS, IMIOHACC un Galileo B BepxHem ananasoHe
yactoT L1/E1, a takxe GPS v TTIOHACC B HuxHem auanasoHe L2.
leHepatop curHanoB R&S®SMBV100A cnocobeH 3amynnpoBath
Bce yacToTbl [TIOHACC ¢ Homepamu oT —7 [0 12, T.e. 1 Te NOfHe-
cyLime, Kotopble ncnonb3osanu cnytHukn MMOHACC go 2005 r.,
1 Te NOJHecyLLMe, KOTopble ucnonb3yoT cnyTHukn MMOHACC-M
1 MMOHACC-K (TpagmumoHHble curianel FDMA) nocne 2005 r.

HCC-cbyHkumm ang R&S®SMBV100A npenocTaBnsoT noib3o-
BaTeNll0 BO3MOXHOCTb W3MEHEHWUs KOH(UTypauun reneparopa
CWUrHANoB C Lefbl0 06ecnevyeHns COOTBETCTBMA HOBbIM TPe6O-
BaHWAM K NPOBEAEHMIO UCMbITaHUA. HOBbIE BO3MOXHOCTW MOrYT
[006aBATLCA N0 Mepe HeobxoanMMocTy. [onoNHUTENbHble (OYHK-
Uum, Hanpumep, YHKLMM NCNONb30BaHNUA 12 unu 24 cnyTHNKOB
BMECTO 6, MOryT 6bITb aKTUBUPOBAHbI C NOMOLLIO NLEH3NOHHO-
ro Kno4a. Takum 06pasoM UCKNI0YAKTCA BPEMEHHbIe 3aTpaThbl,
CBAA3AHHbIE C YCTAHOBKOW annapaTHbIX OMLMiA.
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PucyHok 1. Hactpovika rnbpuaHoii cnyTHUKoBoM
rpynnuposku Ans [TIOHACC, GPS n Galileo.

B3aumokoppensumoHHble ucnbitaHus [TIOHACG n apyrux THCC
leHepatop curHanos R&S®SMBY100A Tenepb CNOCO6EH aMynm-
pOBaTh rMO6PUAHBIE CNYTHUKOBbLIE rpynnuposkm cuctem MMOHACC
/ GPS / Galileo B guanasoHe L1, a Takxxe 3MynupoBaTh B3aMMHYH
Koppensumo ncesgocnyydanHoro wyma (PRN) n mexcucremHble
nomexn mexnay pasnuyHbiMun THCC. Pexkum cTtatmyeckoin amy-
nauum B reHepatope R&S SMBV100A sBnsietcs onTMManbHbIM
PEXUMOM N1 B3aUMOKOPENNALUOHHBIX UCTIbITAHUIA C 04€eHb Bbl-
COKOM TOYHOCTbI0 BOCMPON3BELEHNS CUrHANOB.



ROHDE&SCHWARZ

PI/IcyHUK 2 rMﬁpMﬂHaﬂ CIyTHUKOBas rpynnupoBka, cogepxxatlas criyTHuKu
[TIOHACC (R), GPS (G) n Galileo (E

[Tpeobpa3oBaHie CMCTEMHOIO BPEMEHM

Cuctemuoe Bpemsi B [TIOHACC oTnm4aeTtcs OT CUCTEMHOMO Bpe-
MeHn GPS. 310 pasnuyue gBNAETCA OJHOW W3 NPUYUH, NOYEMY
LN OnpegenieHnss MecTOMON0XKEHUs1 B TPEXMEPHOM MPOCTPaH-
CTBE C MOMOLLbK TMOPUAHOTO MECTOONPESENIEHNS N0 CUTHANAM
GPS n TTIOHACC paHee Tpe60Banocb NATb CMYTHUKOB BMECTO
yeTblpex. MATbIA CNYTHUK UCMONL30BANCS ANS BbINONHEHNS Npe-
06pa3oBaHus CUCTEMHOr0 BpemeHn mexgy asymsa MHCC. 3Ta
cuTyaums namenunaco ¢ mogepHusaumeit IMOHACC, Tak Kak Ho-
Bble cnyTHUKN TTIOHACC-M nepegatoT nHopmaLnio 0 BpeMeH-
HOIl pa3HuLe MeXay ABYMS CUCTeMamu. B reHepatope CUrHanoB
R&S®SMBV100A B pexxume nonb3oBaTeNbCKOr0 ONPefeneHns
mecTtononoxeHus User Localization npeaycmMoTpeHo none BBOAa,
KOTOpOE N03BONSET HACTPauBaTh (Da30Bble 1 YACTOTHbIE CMELLE-
HUA Mexay pasnuyHsiMin FTHCC.

PucyHok 3 Mone BBOJA /17151 HACTPOMKU [IPE06PA30BAHUS CUCTEMHOIO BPEMEHM.

l'eHepatopbl ¢

Huxnuii L-guana3on BepxHuii L-guanason
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[nanasoxbl Ans
Hasuraunm GPS

JlnanasoHbl Ans Ha-
Burauum Galileo

[nanazonbl FDMA ans HaBurauum
TTIOHACC-M u TTIOHACC-K

PucyHok 4 [Jnanasonsi 4actot THCC gns [TIOHACC, GPS n Galileo.
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