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HAUVMOHANBbHbLIN CTAHOAPT POCCUWCKOW ®EALEPALUN

AYJNOBU3YANBHASA HPOPMALIMOHHASA CUCTEMA PEA/IBHOIO BPEMEHM
(PABVIC)

HopMmbl 1 MeToAbl METPOIOrMYECKOro o6ecneyeHus

Realtime audiovisual information system (RAVIS).

Norms and methods of measurement assurance

Jara BBegeHua - 2014-09-01

1 O6nacTb NpUMEHEHUS

HacToawmin ctaHgapT pacnpocTpaHseTcsd Ha 060pyAoBaHve ayavMoBM3yaslbHOM
MH(POPMAaLIMOHHON CUCTEMbI peanibHOro BpemMeHn PABUC, npegHa3HavyeHHoOW Aans
LUMPPOBOro Ha3eMHOro y3konosocHoro sewaxus no FOCT P 54309-2011 B | 1 Il nonocax
OBUY-gnana3soHa yacToT (65,8 - 74.0 MI'y 1 87,5 - 108,0 MI'w).

CraHpapt ycTaHaB/MBaeT HOPMbl Ha OCHOBHble napameTpbl cuctembl PABUC n
MEeTOoAbl X U3MEPEHUSA NPU UCTNLITAHUSAX U SKCNyaTalun.

MapameTpbl 1 MeTOoAbl UX U3MEpPeHWii, He NPUBEAEHHbIE B HACTOALEM CTaHAapTe,
onpefensanTca CTaHAapTamu, TEXHWYECKUMU YC/IOBUAMMW, KOHCTPYKTOPCKON W MHOIA

TEXHUYECKON [OKYMEHTauMeli Ha COOTBETCTBYHLLEE 060pyJOBaHMe.
2 HopmaTtuvBHble CCbIIKN

B HacTOALlEeM cTaHgapTe MCMob30BaHbl CChIIKM Ha cnegyiowme ctaHaapThl:
FOCT 15150-69 MalumHbl, Npubopbl 1 ApyrMe TexHudeckne msgenus. McnonHeHns
ONA pas/IMYHbIX KAMMaTUYeCcKnX painoHoB. Karteropuu, ycnosust akcnnyaraumu, XpaHeHus

1 TPAHCMOPTUPOBAHNSA B YaCTW BO3AEACTBUA KIMMATUUECKMX (haKTOPOB BHeLUHel cpefbl

M3paHne odmumanbHoe
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FOCT 22261-94 CpepfctBa WU3MEPEHUA 3/1EKTPUYECKMX W MarHUTHbIX BEJSIUYUH.
O6Lpe TeXHUYeckme ycnosus

FOCT P 52210-2004 TeneBugeHne BellatesibHoe UUPpPoBoe. TepMUHbI U
onpegenexHus

FOCT P 54309-2011 AyamoBusyasibHas WHOPMaLUMOHHAA cucTemMa peasbHOro
BpemeHn (PABWC). T[lpoueccbl OpMMpOBaHUS KadpoBOW CTPYKTYpbl, KaHa/bHOro
KOAUPOBaHMSA U MOAYNAUUM A8 CUCTeMbl  LUMGIPOBOTO  HA3eMHOro  Y3KOMOJ/I0CHOro
paavosewaHna B OBY-ananasoHe. TexHn4eckme ycnosus

CaHlMuH 2.2.4/2.1.8.055-96 3rekTpOMarHUTHble U3/TyYeHUs pPanodyacTOTHOIo
AnanasoHa (OMU PY)

MpaBuna 3kcrslyaTauuy TeXHUYECKUX CPeAcTB TeneBuieHus U pagvoBeLlaHus.
MT32-2002. Yactb 1. TenesugeHve. Yactb 2. PagmoBeulaHue. Yactb 3. O6wme

TpeboBaHua 6e30nacHOCTH

MpumeuyaHue - Mpu NoNb30BaHUM HACTOALLMM CTaHAAPTOM Lie/lecoo6pasHo NpoBepuTb AeiicTBue
CCbI/IOYHbIX CTAHAApPTOB B MHDOPMALMOHHOW cCUCTeMe 06Liero nosib3oBaHWsi - Ha odmuuanbHOM caiite
®efepasibHOTO areHTCTBa N0 TEXHWYECKOMY PeryvMpoBaHWi0 M MEeTpOosiorMM B CeTu WHTepHeT wuan no
€XEerogHoMy WH(OPMaLMOHHOMY YyKasaTento «HauuoHanbHble CTaHAapTbl», KOTOPbIA ony6aMkoBaH Mo
COCTOSIHMIO Ha 1 siHBapsi TEKyLIero rofa, v no BbiMyckaM eXeMecCsiYHOro MHMOPMALMOHHOIO yKasaTesist
«HaumoHanbHble cTaHAAapTbl» 3a TekylWwuil rog. Ecnv 3aMeHeH CCbUIOYHbIN CTaHAapT, Ha KOTopblii AaHa
HejaTUpoBaHHasi CCbifika, TO PEKOMEHAYETCS MCMO/b30BaTh [EiCTBYIOULYI0 BEpCUi0 3TO0 CTaHgapta C
YyUYeTOM BCEX BHECEHHbIX B AaHHYI0 BEPCUIO M3MeHeHUil. ECNM 3aMeHEH CCbI/IOYHbIM CTaHAapT, Ha KOTOpbIi
[aHa [aTMpOBaHHAas CCblKa, TO PEKOMEHAYETCSl MCMO/b30BaTh BEPCUID 3TOFO0 CTaHgapTa C yKazaHHbIM
Bbille TOA0M YTBEPXAEHUs (MPUHATKS). ECnu nocne yTBEpXAEeHUs HACTOALLEero cTaHgapTa B CCbI/IOYHbIN
CTaHAapT, Ha KOTopblii faHa faTWpoBaHHAs CCblfika, BHECEHO U3MEHEHWe, 3aTparuBaroliee nosiokeHne, Ha
KOTOpPOE fiaHa CCbl/IKa, TO 3TO NOSIOKEHNE PEKOMEHAYETCA NPUMEHsTL 6e3 yyeTa JaHHOro U3MeHeHus. Ecnm
CCbINIOYHbIA CTaHAApT OTMeHeH 6e3 3ameHbl, TO MOJIOKEHWEe, B KOTOPOM [JaHa CCblKa Ha HEero,
peKkoMeHayeTCA NPUMEHSITb B YACTW, He 3aTparvBatoLLei 3Ty CCblky.

3 TepmuHbl, onpegesieHns, 0603HaYEHNSA N COKpaLLeHNs
3.1 TepMuHbI 1 onpegeneHus

B  HacToswWwem cTaHgapTe NPUMEHEHbI TEPMUHbI, YCTaHOBJ/IEHHbIE
FOCT P 52210-2004, a Takke cregylowme TepMUHbl C  COOTBETCTBYHOLLMMN
onpegeneHusaMu:

3.1.1 BHenonocHble cocTaBndawowme  criektpa:  KOMNoHeHTbl  cnekTpa
n3slydaemoro KonebaHus, HENOCpPeACTBEHHO MPUMbIKAIOWME K MOJYUYEHHOW LUMpUHE
NosIoChbl PaamnoYvacToT, ABAAIOLENCA pe3y/ibTaToM npouecca Moy isaumn.

3.1.2 3awuTHbIii nHTepBan (Guard Interval): , BBOAMMbIi

Mexay AByMsi nocnegoBatesibHbiMyu OFDM-cumBoiaMu, npegHasHauveHHbIn Ansi 3alyThbl
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MOMIE3HOW YacTW CUrHasla OT WCKaKEHWA, CBSA3a@HHbIX C 3(UPHBIM  MHOrOy4YEBbIM
pacnpocTpaHeHueM.

3.1.3 wuHTepdeinc: MNpaHmua Mexay ABYMSI CUCTEMaMUN UM MeXay ABYMS YacTsiMU
OfHOI cucTeMbl, onpegensiemMas 3aflaHMeM COOTBETCTBYIOLUMX XapakTePUCTUK B LEeNsx
obecneyeHnss COBMECTUMOCTM No hopmaty, YHKUMAM, CUrHaiaM 1 B3aMMOAENCTBUIO.

3.14 «kagp OFDM (OFDM Frame): CoBokynHocTb cumosioB OFDM; ¢ Havana
Kagpa BO3MOXHO JeKoAMpoBaHue nepefaBaeMbIX JaHHbIX.

3.1.5 «kagp gaHHbIX (Data Frame): MHOoxecTBO U3 Km 6uT, chopmupytoLLiee Bxop,

O/1HOro npotiecca KaHaslbHOro koampoBaHus (koanposaHue BYX n LDPC).

3.1.6 kopoBas CKOPOCTb: OTHoOLEeHne OJWHbI NHHOPMaLMOHHO
nocsieoBaTeNlbHOCTY Ha BXoA4e Kojepa K A/IMHe KOAVMPOBaHHOW MocnefoBaTe/lbHOCTM Ha
ero BbIXoge.

3.1.7 KoahpUUMEHT  OLIMBOK MoAyNALnU (MER): KoathchmumeHrT,
XapakTepusylLwmii  pacxoxaeHne Mexay uaeasnibHol (BbIYMCIEHHOW) W peasibHO
NO3NLMAMN BEKTOPOB B CUrHa/IbHOM CO3BE34MN OPTOrOHa/IbHBLIX KOAMPOBAHHLIX HECYLLMX
pagnocurHana PABUC n onpegensiembllii Kak OTHOLUEHME MOLLHOCTEN pagvMoCUrHasioB B
3TUX NO3MLKUAX.

3.1.8 HenpepbiBHble  MWUIOTHbIE Hecywme:  CnyxebHble HecyLpe,
pasMelllaemMble B npefenax syeek ¢ PUKCMPOBAHHLIMU MO3ULUAMU BHYTPU CUMBOJIOB U
kagpos OFDM.

3.1.9 HyneBoi nakeT: [akeT TpaHcnopTHoro notoka MPEG-2 [1], Bce 6aliTbl
OaHHbIX KOTOpPOro ycTaHoBfiieHbl B Ox00; TO ecTb Hy/neBOi NakeT Oonpefensercs kak
yeTblpexbainToBas nocnegosarensHocTb 0x47, Ox1F, OxFF 1 0x10, 3a KOTOpOi cnepytoT
184 HyneBbIx 6aiiTa (0x00).

3.1.10 nuk-thakTop curHana (PAPR, Peak-to-Average Power Ratio): OTHoleHue
MWKOBOW aMnanTyAbl CUrHaa K ero cpegHekBagpaTnyHoOMy 3HaYEHUIO.

3.1.11 paccesiHHble NUIOTHbIE Hecylwue: CnyxebHble Hecylme, pasMmeLllaemMslie B
npegenax ayeek C U3MEHALWMMUCA NO3ULMAMU OT CMMBOJIA K CMMBOJTY BHYTPW kagpa
OFDM.

3.1.12 cumBon OFDM (OFDM Symbol): CurHan anvtensHOCTbio TS, BKIHOUAOLLMIA

B Cebs BCe aKTMBHble HecyllMe, MOAYNMPOBaHHbIE COOTBETCTBYIOLWMMU 3HAYEHUsSMU, a
TakXke 3aWUTHbIA MHTEepBa.
3.1.13 cuHxpobainT (Sync Byte): BaiiT co 3HayeHuem 47 B LIECTHaALATEPUYHON

cucrteme CHMCneHuA. |/|CI'IOI'Ib3yeTCF| Ona onpegesnieHna Hadasia TpaHCNopTHOro nakera.
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3.1.14 coBMeLWeHHbIN KaHaul: KaHaui, NOMOXEHME LEHTPa/IbHON  Hecyllei
KOTOPOro CoBnafaeT C NOJIOKEHNEM LIEHTPa/IbHON Hecyllein paboyero kaHana.

3.1.15 cocegHuin kaHasn: KaHan, NO/MOXEHME LEHTPasibHOW HeCylleil KOToporo
OT/IMYAETCA OT MNOJIOKEHUS LIEHTPa/IbHOW Hecylleil paboyero kaHana Ha BeMUUHY,
paBHY YCMOBHOI LUMpWHE paboyero kaHana (100, 200, 250 k). PasnvyaloT npasblii 1
NeBblii cocefHMeE KaHasbl.

3.1.16 TpaHcrnopTHbIn nakeT  MPEG-2 (MPEG-2  Transport Packet):
MocnepoBaTensHOCTL M3 188 6aiiT, y KOTOPO NEPBbI GaNT ABASETCS CUHXPOHANTOM.

3.1.17 TpaHcnopTHbIA NoToK (Transport Stream): MeTog MyNbTUNIEKCMPOBaHWSA B
OVH MOTOK M NakeTHOI nepefadv nocnefoBaTe/lbHOCTU TPAHCNOPTHBLIX NaKeTOB.

3.1.18 suelika OFDM (OFDM Cell): 3HaueHne, moaynupytollee ogHy HECyLly Ha
MHTepBasie ogHoro cumeosia OFDM.

3.1.19 queiika gaHHbIX (Data Cell): HAueiika OFDM, He sBAAKOLWAACA MNUIOTHOM

Auelikoli nnm auenkon MrIC.
3.2 0O603HayeHus

B HacTosLleM cTaHAapTe NPUMEHEHbI creayolie 0603HaueHNs:
ar - WMpKHA NOMOChI YaCcTOT paanokaHasia (PacCTosHUA MeXay KpainHimm

Hecywmmu cnektpa curHana OFDM);

fc - LUeHTpasibHasa yactoTta PY curHana:
K - MHAekc Hecyleli OFDM;
K' - WHAEKC HEeCyLLein 0THOCUTENBHO LEHTPa/IbHON YacToThl;

4yncno GUTOB HEKOAMPOBaHHOIO 6/10ka kofa BUX;

K,,m - WHAEKC nocneaHel akTMBHOM Hecylen (C MakCMMaslbHO YacTOTOM);
K1 - MHAEKC NepBOi aKTUBHOWN HecyLLUei (C MUHMMasIbHON YacToToi);

K L - yncno Hecywmux OFDM;

T} -AnuTenbHocTb Kagpa OFDM;

Ta - OJIMTENBHOCTDL 3alLMTHOIO MHTEpPBas1a,;

Ts - 06Was annTenbHocTb cumeona OFDM;

Tv - [/IUTENIbHOCTb aKTMBHOro cnumsosia OFDM.
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3.3 CokpateHud

B HacTosiLleM cTaHAapTe NPUMEHEHbI CeAyHLMe CoKpaLlLeHNs:
16-QAM - 16-no3uumoHHan mogynaunsa QAM;
64-QAM - 64-nosuumoHHas moaynauma QAM;
Al (Amplitude Imbalance) - gncéanaHc amnAnTyabl;
BER (Bit Error Rate) - yactoTa nosiBNieHnst OWMBOYHbIX OUT;
BPSK (Binary Phase Shift Keying) - AByxnosuunoHHasa dpa3oBas MaHUMyNAaLms;
CS (Carrier Suppression) - nogaBfieHNe HecyLLel;
DVB-T (Digital Video Broadcasting - Terrestrial) - cuctema HazemMHOro uucpoBoro
TeNEeBU3NOHHOIO BeLLaHNs;
DVB-T2 (Digital Video Broadcasting - Terrestrial, Second Generation) - cuctema
Ha3eMHOro UuMgpPOBOro TeNIEBN3NOHHOIO BeLLaHNsA BTOPOr0 NOKOSIEHMS;
END (Equivalent Noise Degradation) - akBMBa/IEHTHbIE LLYMOBbIE NOTEPY;
ENF (Equivalent Noise Floor) - 6a30Bblii 93KBUBa&/IEHTHbI YPOBEHb LLYM3;
EVM (Error Vector Magnitude) - BennuMHa BekTopa oLwmnbku;
GPS (Global Positioning System) - cuctema rno6asbHOro NO3ULMOHNPOBAHNS;
LDPC (Low Density Parity Check) - kofbl ¢ Manoin NI0THOCTLH NPOBEPOK Ha YETHOCTb;
MER (Modulation Error Ratio) - oTHocuTeNlbHas owmbKa Moaynsauuu;
MPEG-2 (Motion Picture Experts Group) - rpynna ctaH4apToB LUupoBoro KognMpoBaHus 1
MyNbTUNNEKCUPOBAHMS BUAEO- U ayANO-CUTHASOB;
OFDM (Orthogonal Frequency-Division Multiplexing) - cxema uucpoBoii Mmogynaumm -
OPTOroHa/IbHOE YaCTOTHOE MYNbTUM/IEKCMPOBAHNE;
PJ (Phase Jitter) - hasoBblli pXUTTEP;
PPS (Pulse Per Second) - nmnynbC BPEMEHHOWN CUHXPOHU3ALMM B OAHOYACTOTHO CETY;
QAM (Quadrature Amplitude Modulation) - kBagpaTypHO-aMnIMTyAHas MoAyNAUmMs;
QCIF (Quarter Common Intermediate Format) - pa3smep kagpa Bugeo 176*144 nukcena;
QE (Quadrature Error) - kBagpaTypHas oLIM6Ka;
QEF (Quasi Error Free) - kBa3n6e30WNO60YHbIN;
QPSK (Quadrature Phase Shift Keying) - yeTbipexno3uumoHHas dpasoBasd MaHUMyAaUms;
SEP (System Error Performance) - nokasatesib CUCTEMHbIX OLLUMOOK;
SFN (Single Frequency Network) - ogHo4YacToTHas ceTb;
STE (System Target Error) - cucremarmyeckas OLInMbKa NoIOKEHNsT TOYEK CO3BE3ANS;
STS (Synchronisation Time Stamp) - BpeMeHHas MeTKa CUHXPOHWU3aL MK,

AUX - amMnNAnTyaHO-YacTOTHas XapakTepucTuka,
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AL - aHanoro-undgpoBoii npeobpasoBartesib;

BMN® - 6bicTpoe npeobpasoBaHue Pypbe;

BUX - ABOMYHbLIA GNOKOBLIA KOA KOppeKuMn owmnbok bose-Hoyaypu-XokBmHrema (BCH,
Bose-Chaudhuri-Hocquenghem Multiple Error Correction Binary Block Code);
BCC - BHeNosioCHble COCTaBANALME CNEKTPa;

B3 - rpynnoBoe Bpems 3a4epXKu,;

Ao - andpchbepeHynansHas asa;

WNC - n3mepuTesnbHbIii curHar;

K - kaap AaHHbIX;

KWIM - korepeHTHas MHTepdepeHUMoHHan nomMexa;

HIM - HyneBo naker;

HIMH - HenpepbIBHbIE NMUNOTHbLIE HECyLneE;

OBlN® - obpaTHoe GbicTpoe npeobpasoBaHne Dyphbe;

OBUY - gnanasoH o4YeHb BbICOKMX YacToT (30 - 300 MIw);

OCL (SNR) - oTHOLWEHWE CUTHaUT - LLIYM;

MMc (TPS, Transmission Parameter Signaling) - napameTpbl nepegayn curHana:
ncan (PRBS, Pseudo Random Binary Sequence) - ncesgociyyaiHas gBoNYHas
nocnefoBaTesibHOCTb;

PABWC (RAVIS, Realtime Audiovisual Information System) - ayanoBu3syasbHasi cuctema
peasibHOro BpeMEHU;

PINMH - pacceaHHble NWI0THbIE HecyLume;

PY - paguoyacrtoTa;

CKO - cpegHekBagpaTtMyHOE OTK/IOHEHNE;

TN (TS, Transport Stream) - TPaHCNOPTHbIA NOTOK;

LIAM - umdppo-aHanorosblili npeobpasoBaTtersib.
4 OcHOBHble napameTpbl cuctembl PABVC
4.1 OO6LWme NosSIoXeHUsI

Cuctema PABUC cogepxuT nepefarollyto, NPUEMHYH 4acTh WU COeAMHSIOWMIA nX
KaHas1 cBA3n (CeTb); OYHKUMOHA/IbHblE CXEMbl Mepedatolleli U NpPUeMHoO 4acTelr C

0603HaYEHNEM U3MEPUTENBHBLIX MHTEPENCOB NPVBEAEHL! HA PUCYHKaxX 11 2.
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PucyHok 1- ®yHKUMOHa/IbHaA cxemMa nepegatoweli yactn cuctembl PABUC (nepegatymk)

B nepepatowlein yactn cuctembl PABUC n3 KL dopmupyetcs PY curHan nytem

NPUMEHEHUA Moc/eoBaTe/lbHOCTY Npeobpas3oBaHnii (B CKOOKax ykasaHbl OGYKBEHHblE

0603HaYEHNS U3MEpPUTESbHBLIX MHTEPCEcoB):

paHaoMu3aummn aHeprum (ckpembnmposaHue) BHyTpu KA (B);

NMOMeX03allMTHOro KaHa/lbHOTO KOAMPOBaHWA, BKOYarowero BHewwHee (BUX) (C) u
BHyTpeHHee (LDPC) koguposaHue (E);

6UTOBOr0 NEpPEMEXEHNS, N3MEHAIOLLEro NOPSAA0K criefoBaHns 6utos BHyTpu KA (F);
oTO6paxeHus 6UToB K Ha TOukM MOAYNSALMOHHOro co3sesaus (G);

nepemMexeHnsa SA4Yeek [MaHHbIX W nepemMexeHns O6/10KoB Aveek (BpemeHu e
nepemMexeHne) B paMkax 04HOro Win Heckonbkux K,

hopMMpoBaHA cuUMBOMOB U Kaapos OFDM: oTobpaxeHus sYeek [AaHHbIX BCeX
KaHanoB Ha Hecywpme OFDM, nepemMexeHus [OaHHbIX Hecylwux, BBOAA MWUNOTHbLIX
HecyLwmx u Hecywwmx MrC ¢ yyeToM HOMepa cMmMBONa, Koppekuun nuk-cpakropa (H);
hopmmpoBaHua curHana cumsona OFDM i o6nactn ¢ nomowpto OBM®,
dhopmMnpoBaHMsa 3aepxkM Npu  WUCNOMb30BaHUM pa3HEeCcCeHHoW nepejaun, BBOAA
3awmTHoro uHTepsana (J);

umdppo-aHanoroBoro npeobpasosaHusa 1 unbtpayun (K);

nepeHoca Ha 4acToTy BewaHus (L);

YCUNIEHWST MO MOLLIHOCTU U U3nyyeHust PY curbana B ceTb (M).

PUCYHOK 2 - ®yHKLMOHa/IbHasA cxema npuemHol Yyactn cucteMbl PABVC (MprueMHUK)
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B npuemHoli uvactm cuctembl PABUC un3 PY curHana copmupytotcs KO B

pesynbTaTe NpMMEHEHUs CReayroLmx npeobpasoBaHuii;

- YaCTOTHOI cenekuuu, amnauTygHOW AemMoaynsauun 1 HopmasM3auum amnauTyabl
wymonoao6Horo curHana (P);

- aHanoro-yndposoro npeobpaszosaHus (R);

- BNo (S);

- 06paTHbiX npeobpas3oBaHWii (4aCTOTHOrO MNepeMexXeHnsi, O0TOOPaKEHUS [aHHbIX,
NepemMexeHns s4veek, BPEMEHHOTO nepemMexeHusl, oTobpaxeHus (U) u 6MTOBOro
nepemexenus) (V);

- MOMEexX03alMTHOro KaHaslbHOro AekogupoBaHus, Bko4varowlero BHyTpeHHee (LDPC)
(X) n BHewwHee (BYX) aekogmposaHme (Y);

- peckpembnmpoaHus (2).

B Tabnvue 1 npuBedeHbl  M3Mepsemble  napameTpbl  cuctembl  PABUC,
KOHTpO/Mpyemble Takke B cuctemax DVB-T [2] u DVB-T2 (3), C ykasaHuem

N3MepUTESbHBLIX MHTEPAIECOB 1 MYHKTOB METOAMK METPOIOIMYECKOrO 06eCcneyeHus.
Ta6nnua 1 - V3mepsiemble napameTpbl cuctemsl PABAC

CofepxaHue nsmepeHuii, nameputesibHble HTEpdelichl MYHKT METOAVKU

1 N3mepeHus B pagmoyactoTHoMm (PY) gnanasoHe:

1.1 ToyHOCTb HacTpoiiku no PY. nHtepdeic L, M nnam N 6.4.1
1.2 lnpuHa kaHana (paccTosiHue Mexay KpainHUMM HecyLmmm
cnekTpa curHana) no PY, uutepdeiic L, M uam N 042

1.3 JnmTenbHoCTb cMMBO/a Ha PY, uHtepdeiic L, M nnn N 6.4.3

2 CnekTpasibHble XapaktepncTukm Ha PY: 6.4.4

2.1 Cnektp PY n N4, nHtepdeiic L, M 6.4.4.1
2.2 MouwHocTb curHana PY, nHtepdeiic L, M, N 6.4.4.2
2.3 MouwHocTb Wwyma, uHtepdpeiic L, M, N 6.4.4.3
3 YyBCTBUTENBHOCTb MPUEMHMKA Y AMHAMUYECKMIA Ananas3oH 645

rayccoBsa kaHana, nitepgeiic N, (B n X), (BnY)

4 136mpaTenbHOCTb NpUeMHUKa, uHtepdgeinc N, X nam Y 6.4.6

5 2kBMBaneHTHble WymMoBble notepu (END), nHtepcpeiic Y, N, P, S 6.4.7

6 ba3oBblli 3KBMBaNEHTHbIN ypoBeHb LWyMa (ENF), nHtepdieiic Y, N, 6.4.8

P.S



OkoHuyaHune Tabnmubl 1

CopepxaHue n3vepeHuid, namepuTesnbHble nHTepdelicsl
7 XapakTepucTrKa NMMHERHOCTM (BHEMOOCHbBIX COCTaBASIOLLIMX
cnekTpa), uHtepgeinc M
8 Hannume KorepeHTHON MHTepdePEHLUMOHHON NoOMexK, nHTepdieiic
N
9 3aBucumocTb BER npu namenenun OCLL, untepdpelic (o1 F go U)
nnu (ot Eno V)
10 Mposepka BER kaHanbHoro gekogepa:
10.1 BER po BHyTpeHHero gekogepa LDPC, uHtepdelic V
10.2 BER po BHelwHero gekogepa bUX, nHrepdeiic X
10.3 BER nocne BHelwHero gekogepa bUX (kosimuectBoO OWMOBOYHbIX
6uT), nHTepdelic Y
11 AHanus curHanos | n Q:
11.1 OTHocuTenbHas owunbka moaynsuun (MER) 1 BenmunHa
BekTopa owmnbkn (EVM), nHtepdeiic L, M
11.2 CuctemaTuyeckas ombka nosioxeHnst Touek coseesauns (STE),
nHTepgeic L, M
11.3 AncbanaHc amnantygsl (Al), nitepdpeiic L, M
11.4 KBagpaTypHas owwubka (QE), uHtepdeiic L, M
11.5 da3zo.biin gpxuttep (PJ), nHitepdceiic L, M
11.6 MopasneHve Hecyulein (CS), nitepdoeiic L, M
12 HepaBHomepHocTb AUX 1 MB3, nHtepdoeiic L, M, N

5 TexHun4yeckune TpeboBaHMA

51 O6wwme TpeboBaHUsA

FOCT P 55689-2013

IMyHKT MeToauKN

6.4.9

6.4.10

6.4.11

6.4.12
6.4.12.1
6.4.12.2

6.4.12.3
6.4.13

6.4.13.1

6.4.13.2

6.4.13.3
6.4.13.4
6.4.13.5
6.4.13.6
6.4.14

5.1.1 O6opyaoBaHue cuctembl PABMC [0/MKHO COOTBETCTBOBATL TpPebOBaHMAM

HaCTOsILLEero cTaHAapTa W 3KCM/yaTMpoBaTbCs B COOTBETCTBUU

OOKymeHTauumel Ha cuctemy PABVC n MT3-2002.

C KOHCTPYKTOPCKOW

5.1.2 O6opypoBaHue cuctembl PABUC pomkHO obecneunBatb HenpepbIBHYHO

paboTy B TeueHne 24 4 c COXpaHeHWEM NMapameTpoB, ykasaHHbIX B pasgene 5.2.

5.1.3 O6opypoBaHue cuctemsl PABVC fomxHO obecneunBatb:

- paboty 6e3 NOCTOSIHHOTO MPUCYTCTBUS 0GC/TYXMBAIOLLENO NEPCOHANA;
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- pes3epBMpOBaHNE OTAESbHbIX Y3/10B;
- aBTOMaTu4eckuii nepexos Ha pe3epBHOe 060pyL0BaHNUE;

- BO3MOXHOCTb AMCTaHLMOHHOrO Yrpas/ieHNsi U KOHTPO/IA napamMeTpos.
5.2 TexHuyeckue TpeboBaHNA K OCHOBHbIM napameTpam cuctembl PABKC
5.2.1 TOYHOCTb HACTPOWKM LeHTpasibHOM YacToThbl no PY

JonycTrMoe OTK/IOHEHWE LeHTpasibHON YacToTbl curHana PABUC oT HOMUHasIbHOrO
3HauyeHns B TeYeHue o4HOro Mecsua J0/MKHO 6bITb He 6onee 100 Iu.
JonycTuMoe OTKNIOHEHWE LieHTpaibHOlM YacToThl curHana PABUC oT HOMUHaNBHOMO

3HAYEHNS NPU HAJTMYMUN BHELLHEW CUHXPOHU3aLuUn AO/MKHO 6bITb He 6onee £10 I,
5.2.2 lWinpuHa kaHana no P4

OTnnumne LNPUHBbI KaHa/1la Mo PY oT HOMMHaNbHOrO 3HA4YeHUs AOJSIHKHO OblTb He

6onee +1 'y,
5.2.3nnTenbHOCTb cuMBOIa Ha PY (npoBepka 3aWMTHOro MHTepBana)

OT/iMume gaMTenibHOCTM cumBos1a Ha PY OT HOMMHaNIbHOIO 3Ha4YeHUs OO/HKHO ObITb

He 60s1ee +1 MKC.
5.2.4 ®dopma cnekTpa curHana Ha PY

Cnektp molHocTn curHasia PABUC ang kaXxaoro HOMMHasIbHOTo 3Ha4YeHUs LWNPUHBI
nosfiocbl  [O/DKEH  YKNaAblBaTbCA B COOTBETCTBYIOLUYIO  CMEKTPasibHY0  Macky.
CnekTpasibHble Macky AN YCNOBHbIX 3HAYEHWI LWMPUHLI nosaockl YactoT 100, 200 wu

250 K'Yy npvBefeHbl B MPUIOXeHUN A.
5.2.54yBCTBUTENBLHOCTb MNPUEMHMKA

UyBCTBUTE/IbLHOCTb MPUEMHMKA AO/XKHA ObiTb He MeHee MuHyc 102 abm, BER B
AnMHammnyeckoM avanasoHe oT 10 go muHyc 102 gbm - He 6onee 104, MER - He meHee

11 ab pna rayccoBa KaHasna.
5.2.6 36mnpatenbHOCTb NMPUEMHMKA U YPOBEHb G/TOKMPOBKU

|/|36I/IpaTEI'IbHOCTI: NpMeMHunKa Mno coceaHemMy KaHauly [OOJDKHa ObITb HE MeHee

MuHyc 10 gb.

10
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36upaTensHOCTb NpYEeMHMKa MO COBMELLEHHOMY KaHasly - He meHee 11 ab.

YpoBeHb 6/IOKMPOBKM NMPUEMHMKA - He MeHee MuHyc 30 ab.
5.2.7 9kBUBas1eHTHbIE WyMOBbIle noTepu (END) fomkHbl 6biTb He 6onee 0,5 ab.

5.2.8 ba3oBbIli 3KBMBAJIEHTHbIN ypoBeHb wwyma (ENF) gomkeH 6biTb He 6onee
0,7 ob.

5.2.9 XapakTepuctika /fIMHEHOCTU (YPOBEHb BHEMOJIOCHLIX  COCTaBSIHOLLMX

crekTpa) Ao/KeH ObITb He MeHee MUHYC 75 ab.

5.2.10 YpoBeHb KOrepeHTHON NHTEP(EPEHLMOHHON NOMEXN AO/MKEH ObITb HE

MeHee MUHyC 66 ab.
5.2.11 3aBucumocTb BER ot OCLU

MakcumanbHoe oTknoHeHne OCLL ot rpadwmkoB 3aBucumoctn BER o1 OCLL,
NpuBeAEHHbIX B MPUNOXeHUN b, Npu ¢omMKCMpoBaHHbIX 3HadeHusax BER 104 u 10 e He

[OJDKHO npesblwarts 0,5 ob.
5.2.12 AHanuns curHanos | n Q cuctemol PABUC

MapameTpbl curHanoB | 1 Q m3amMepsATb Mo curHany cuctembl PABUVC c ycnoBHOM

nonocoi 250 k'y, 1 moaynsaumein QPSK.

5.2.12.1 OTHocuTenbHada owunbka mogynsaumm (MER), BennunHa BekTopa
owmbkn (EVM)
3HaueHve napametpa MER curHana PABUC po/mkHO 6bITb He MeHee 42 b Ha
nHTepdeiice L n He meHee 36 gb Ha nHTepderice M.
3HadveHve napameTtpa EVM pomkHO 6biTb He 6onee 0,8 % Ha uHTepcpeiice L n He

6onee 1,5 % Ha nHTepdheiice M.

5.2.12.2 CuncrtemaTnyeckas ombka NosiokeHus Todek co3sesans (STE)

3HaueHne napameTtpa STE curHana PABUC ponxHo 6biTb He 6onee 0.25 % Ha

nHTepdeiice L n He 6onee 0,5 % Ha uHTepdeiice M.

5.2.12.3 Auc6anaHc amnantygbl (Al)

3HaueHne napameTpa Al curHana PABUC pomkHo 6bITb He 6onee 0,025 % Ha

nHtepdeiice L n He 6onee 0,05 % Ha nHTepdgeiice M.
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5.2.12.4 KBagpaTtypHas owubka (QE)
3HaueHne napameTpa QE curHana PABUC pomkHo 6biTb He 6onee 0,0250 Ha

nHTepdeiice L n He 6onee 0,05 0 Ha nHTepdelice M.

5.2.12.5 ®dazoBblii pkutTep (PJ)

3HaveHne napameTtpa PJ curHana PABUC pomxHo 6biTb He 6onee 0,05° Ha

uHTepdeiice L n He 6onee 0,1 OHa uHTepdherice M.

5.2.12.6 TMopaBneHune Hecyuein (CS)

3HauyeHne napameTtpa CS curHana PABWC pgomkHO 6bITb He MeHee 66 Agb Ha

nHTepgoelice L n He meHee 60 b Ha nHTepdeiice M.
5.2.13 HepaBHoMepHOCTb AUX 1 B3

HepaBHoMepHOCTL AYX Ana yCcnoBHOW wWMpWHbLI nonockl BW = 100; 200; 250 Iy
curHana PABUC pomkHa 6bITb He 6onee +0,5 b Ha nHTepdieiice L n He 6onee +2,5 ab
Ha nHTepdelice M.

HepaBHomepHOCTb B3 ans ycrioBHOW WMpuHbL nonocekl BW = 100; 200; 250 kI,
curHana PABUC pgomkHa 6bITb He 60see +5 HC Ha uHTepdielice L n He 6onee +10 HC Ha

uHTepdeiice M.
5.3 TpeboBaHus 6e30MacHOCTH

5.3.1 Cpeacrtea m3mepeHuii, paboune mecta U cpefcTsa 3awuTbl NepcoHasa npu
TeXHN4YeckoM obcnyxmBaHnn cuctemsl PABVIC O0/MKHBI COOTBETCTBOBaTL TpPeboBaHMAM
FOCT 12.3.019-80 (2001).

5.3.2 MNMpeaensHO AONYyCTUMbIE 3HAYEHUsT HaMPsHKEHHOCTW nonst (M10THOCTU MOTOKa
SHEPIMN U3MTYYEHWA 3/IEKTPOMAarHUTHOTO MoJs) Ha padoumx mectax 06C/yXuBaroLero

nepcoHasna Ao/MKHbl COOTBETCTBOBaTb TpeboBaHmsam TOCT 12.1.006-84 CChBT.

5.4 TpeboBaHWA yCTOMUYMBOCTU K KIMMATUYECKUM N MEXAHNYECKMM

BO34eCTBUSM

541 MapameTpbl 060pyaoBaHMs cuctembl PABWC [fomxHbI COXpaHATb
3HayeHus, ykasaHHble B pasfgenax 5 v 6.2, npy cnepyrowmx KIMMaTUYeCcKUX YCNoBUSAX
BHeELLHel cpefpl:

- TemnepaTtypa Bo3ayxa B nometieHun ot 10 go 25 °C;

- OoTHocuTenbHasa BraxHocTb 80 % npu Temnepartype 20 °C.

12
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5.4.2 Npn XpaHeHUM u TpaHCNopTMpoBaHMu o6opygoBaHue cuctembl PABKC B

ynakoBaHHOM  BuAe [O/DKHO  COOTBETCTBOBaTb  TpebOBaHUSIM  yCTOMYMBOCTM K

KNMMaTMYECKMM N MexaHuyeckum Bo3sgeicteuamM no FOCT 22261 ansi o6opyaoBaHus 2
rpynnbi.

5.4.3 KOHTPO/IbHO-N3MepuTesibHas annapartypa  4o/bkHa COOTBETCTBOBATb

TpeboBaHMSAM YCTOMYMBOCTU K KAMMATMYECKMM W  MEXaHUYECKUM BO3AENCTBUAM,

NPVBEAEHHBIM B 3KCM/TyaTalMOHHON AOKYMEHTaLMM Ha 3Ty annaparypy.
6 MeToabl N3MEPEHUI U UCMbITaHWUI
6.1 O6Lwme NoNoXeHUs

6.1.1 MNapameTpbl paboTbl 060pyaoBaHusa cuctembl PABWC, ecnm  ycnosus
N3MepeHnin He OroBopeHbl 0C060, N3MEPSIOTCA B HOPMaU/IbHbIX KNIMMaTUYECKMX YC/TOBUAX:
- Temnepatypa Bo3gyxa ot (20+5) °C;

- OTHOcuTesbHasa BnaxHocTb Bo3gyxa ot 30 go 80 % npu temneparype 20 °C:
- aTmocchepHoe gasrieHune oT 86 Ao 106 kla.

Mpu nutaHumM obopyposBaHua cucteMbl PABUC oOT ceTm nepemMeHHOro Toka
HanpskeHue [O0/MKHO cocTaBnaTb (220+4,4) B npu uvactote (50+0,5)I'y v copepxaHuu
rapMoHuK He 6onee 5 %.

6.1.2 O6opygoBaHue cuctembl PABWC, cpefctsa nsMepeHuini 1 BcrnomoraTesibHoe
06opyaoBaHNe A0/MKHbI ObITb MOArOTOB/IEHbI K paboTe B COOTBETCTBUM C TEXHUYECKOW
OOKYMeHTauue.

M3mepeHne napameTpoB MPoBOAAT He paHee uem u4epe3 30 MUHYT nocrne
BK/IOUEHMs 06opyaoBaHus cucteMbl PABUC, cpeacTtB mM3MepeHuii U BCnomoratesibHoro
obopyaoBaHus.

6.1.3 CpeacTBa M3MEPEHUA [OO/MDKHbI  ObITb  UCMpaBHbI, MOBEPEHbI W UMETb
CBMAETEeNbCTBO O noBepke. Bce cpeactBa u3MepeHWit JOMKHbI MMETb cepTudmkar
Poccwiickoii ®efepaummn 1 AOKHbI ObiTb BHECEHbI B OCYAapCTBEHHBIN peectp CpeacTs

N3MEpPEHNIA.
6.2 TpeboBaHUA K cpeacTBaM U3MepeHUi

TWNOBOI KOMMNEKT M3MePUTESNIbHOTO 060pYAOBaHWA A1 KOMMOHEHTOB CUCTEMbI
PABWVC moxeT Bk/toyaTb B cebs cnepgyrowme npnoopsbi:
- aHaM3aTop ChnekTpa;

- reHepaTtop OMOPHOI YacToThI;

13
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- KOMMNJIEKC N3MEPUTENbHbIN TenieBU3noHHbI KN-TBM-PABIUC;
- aTTeHioatop CBU-curHana (2 komnnekra).
KomnnekT nporpamMMHOro o6ecnedeHust ofis U3MepeHuin 06opyaoBaHUsi CUCTEMbI
PABUC MOXeT CTPOUTLCA Ha OCHOBE:

- MakeTa Bu3yasibHOro nporpammupoBaHnsa VEE Pro compmbl Agilent;

naketa maremaTuyeckoro nporpammHoro komrsaekca MathCAD cupmbl PTC.
6.2.1 AHanmn3aTop cnekrpa

TpeboBaHus K npubopy:
- AnanasoH yactoT oT 9 K'Yy, Ao 26,5 IMy;
- YyBCTBUTENLHOCTL aHanu3aropa: MuHyc 135 abwm;
- AnanasoH nosioc nponyckaHua: 1 M- 8 Mly;

- Avnanas3oH u3mepeHus amnautyg ot 30 4o muHyc 135 abwm.
6.2.2 FeHepaToOp OMNOPHOI YacTOThblI

TpeboBaHus K npubopy:
- AmanasoH 4actot (10 - 200) My,
- TOYHOCTb YCTaHOBKM yacToTbl £0,01 Iy,

- TOYHOCTb YCTaHOBKM ypoBHA 10,1 ab.
6.2.3 Komnnekc nameputenbHblii TeneBn3snoHHbli KU-TBM-PABUKC

TpeboBaHUSA K KOMMNJIEKCY:

- [0/DkHa ObITb MHCTaNIMpOBaHa onuua «AHanmnsatop curHana PABUC».
6.2.4 AtTeHtoatop CBY-curHana (2 komnnekra)

TpeboBaHus K nprbopy:
- AmnanasoH yactoT 20 - 6000 My,
- perynvpoBka 3aTyxaHus B guanasoHe ot 0,5 go 63 ab;

- [VCKpeTHOCTb BHOCUMOro 3atyxaHusa 0,5 ab.
6.2.5MakeT BM3yasibHoro nporpammuposaHus Agilent VEE Pro

Tpe6oBaHus K NporpamMMHOMY NakeTy - Bepcus 9.2 Pro uam Bbile.

14
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6.2.6 lNNakeT MaTemaTnyeckoro nporpammHoro komrnnekca PTC MathCAD

TpeboBaHus K NnporpaMmmHoMy nakety - Bepcus 14.0 (M020 nnn MO35).
6.3 T[lpoBepka COOTBETCTBUA OOLUM TpeboBaHUAM

6.3.1 MNpoBepka cOOTBETCTBUA  0b6oOpyAoBaHMs  cuctembl  PABVC  06LMM
TpeboBaHMSAM OCYLLECTBASETCS MO TEXHUYECKOW [OKYMeHTauuu, COMpPOBOXAAtOLLEi
KOHKpeTHoe obopyaoBaHue cuctemol PABKC.

6.3.2 MNpoBepky o6opynoBaHusa cuctembl PABUNC Ha cooTBeTcTBME TpeboBaHUAM
nyHkTa 5.1.2 NpoBOAAT C NOMOLLBK UCMNBITAHUSA Ha HENPEpPbIBHYKD paboTy B TeueHue 24 u.
B npouecce HenpepbiBHOW paboTbl cuctembl PABVIC B TedyeHue 24 4 OCHOBHble
napameTpbl [O/MKHbI COOTBETCTBOBaTb TpeboBaHMAM pasgena 6.2 HacToswero

CTaHfapra.
6.4 VI3mepeHns OCHOBHbIX MapameTpoB cuctembl PABNC

B aTtom [pokymeHTe cumTaetcd, 4to npuemHuk PABWC Bxogut B cocTaB
nameputenbHoli cuctembl PABUC, gaxke ecnm OH He nokasaH Ha CXxemax 3Toro pasgena u
He ynomMuHaeTcsl B 00bSCHEHUSIX. B 3ToM cnyyae Bce uHTepdieiicbl npuemHuka PABKC
(PUCYHOK 2) SBNAOTCS  BHYTPEHHUMW WHTepdieiicamn, K KOTOPbIM  M3MepUTefbHas
cucTemMa MMeeT [OCTyn.

B npunoxeHun B npuBeneHbl npumepbl n3mepeHnii no PY ¢ nomolplo aHanmnsaropa

cnekTpa.
6.4.1 lNpoBepka TOYHOCTU HaAcTpOWiKM no PY

N3mepuTtenbHbIi uHTepdoeinc: L, M unam N. B nHTepdoeiicax L nam M curHan He
JO/MKEH MpeBbllaTb MaKCMMa/bHO [OMYCTUMbIA YPOBEHb Ha BXO4e aHanusaropa
cnekrpa.

M3mepuTtenbHbin curHan: «WC » - CUHycouaanbHbI curHan fii ¢ vactoroi,

paBHOI LIEHTpa/ibHOM YacToTe crnekTpa.

MeTtoa: W3wvepeHne © Ka/MOGpOBKY aHaim3atopa Cnektpa npoBOAuTb B
COOTBETCTBUMM CO CTPYKTYPHOW CXEMOW, NpPVBEAEHHON Ha pucyHke 3. lMcrnonb3yetcs
NacCyBHbIA CyMMaTOP-TPOIMHNK, 06pa3oBaHHbIin pesnctopamu 50 / 3 Om +0,5 %.

B nepepatouleii yactn cuctembl PABUNC cchopmmpoBaTb CUHYCOMOANbHbIA CUTHa

/,, C4acTOTOW, paBHOW LEHTPasibHON YacToTe cnekTpa. B reHepaTope OMOPHOI YacTOTbl
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cchopmupoBaTb CUHycouAasnbHblA curHan /(@3 2a ¢ yacToToi, Ha 20 Iy npesbiwaroLei

LeHTpaUsTbHY0 YacToTy cnektpa / (B).

PucyHok 3 - Cxema usmepeHus TOYHOCTU HacTpoiikn no PY

B aHanusatope cnekTpa (Hanpumep, C NMOMOLLLIO MporpammHoro komnnekca Agilent
VEE Pro) nameputb 3T 4actoTbl.

PasHocTb n3amepeHHoro / v>{0K1] 1 HOMMHa/IBHOrO 3HAYEHUIA YacToTbl curHana /(0,0
MCMNo/Mb30BaTb A1 KOPPEKUMM  3HAYEHWS M3MEPEHHON 4acToTbl Mo  dhopmyne

u f Ha. UM+ Jpy*20" /ux*dpy*20 "
Cuctema PABUC cunTaeTcs BblAepXaBLUEA WCMbITAHWS MO AAHHOMY napameTpy,
€C/IM U3MEpPEHHOEe OTK/IOHEHME LEeHTPasIbHOW 4acTOTbl OT HOMUH&/IbHOMO 3HAYEeHWs He

6onee +10 Iy,

6.4.2 MpoBepKa WMpUHBLI KaHana (PacCcTosHUSA Mexay KpaiHUMN HECYLLMMM

criekTpa curHana) no PY

M3mepuTtensHbIii nHTepdeiic: L, M v N.

M3mepuTenbHbIi curHan: «MC / +/ » - [ABa CUMHycoMAasibHbIX CUrHana c
YyactoTamu, paBHbIMWM 4YacToTaM KpanHux Hecywmx curHana PABWC c uHgekcamu B
CMeKTpe OTHOCMTENbHO LIEHTpasibHOM Hecywen K =x107, +219, +276 (/AW /, 2T,
/{T.b. ANA KaHas1a C YCNOBHO LWKnpWHOI nosockl 100, 200 n 250 KkI'y, COOTBETCTBEHHO).

Meton: LWwupuHa nosocbl 4actot kaHasia COFDM  3aBMCUT  OT  4acToThl
anckpetmzaunn. KpaiHne Hecywpme B curHane PABKIC - noBTopsitowmecss NUAOTHblEe

Hecywme (MMNH). M3mepsas 4acToTbl KpaHux Hecywmx TMNH fa w /,, nonyyum
M3MEPEHHYI0 LUIMPUHY NOMOChI YacTOT KaHana no gopmyne D/ = /- /,, .

ViamepeHne u KkasiMbpoBKY aHasmM3aTopa crekTpa B YC/ioBHol nosfoce 100, 200 wu

250 kI, NPOBOAWTL MO CTPYKTYPHOI Cxeme, NPUBELAEHHO Ha pUCyHKe 3.
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6.4.2.1 WN3amepeHune MMH ¢ MUHUMa/ILHOM YacTOTOM
B nepepatoweii uyactm cuctembl PABUC ccopmupoBatb  HEMpepbIBHbIiA

CVIHyCOI/I,EI.&iJ'IbeIVI curHan fu COOTBETCTByI-OLLI.I/II7I Hecyu.l,eVl C MUHUM&aJ/1bHbIM MHOEKCOM

(-276, -219, -107 pgna kKaHanoB C YC/AOBHOM nonocoin 250 kMu, 200 kly, 100 ky,
COOTBETCTBEHHO). B reHepatope OMOPHOI YacToTbl CHHOPMUPOBATL HEMPEPbIBHbII

CYHyCcOMAANbHbIA CUrHan N ¢ yvacTtoTo Ha 20 U HWKe 4acToTbl Hecyllein ¢

MWUHUM&a/IbHbIM WHAEKCOM. B aHanmsaTope cnektpa W3MepuTb 3TW 4acToTbl. PasHOCTb

N3MEPEHHOI0 N HOMUHa/ILHOIO 3HayeHun yacToTbl curHana fa ,0 Ucnonb3oBatb A4

KOppeKUMM abCosIOTHOM MOrPELLHOCTM U3MEPEHUs YacTOoThl, Kak 3TO Noka3aHo B M. 6.4.1.

b.4.2.2 W3mepeHne HIMH ¢ makcuMasibHOW YacToToMn

B nepegatowein uyactm cuctembl PABMC ccopmupoBatb  HEMPEPbLIBHbIN

CUHycouaasibHbI curHan f~ | COOTBETCTBYIOLWMIA HECYLLEN C MaKCUMasIbHbIM MHOEKCOM

(+276, +219, +107 pna kaHanoB C YcnoBHOW nosocoit 250 kiy, 200 My, 100 Ky,
COOTBETCTBEHHO). B reHepatope OMOPHON 4acToTbl CHOPMUPOBaTL HENPEPbIBHbIA

CUHycOMAaNbHbIA curHan f C yacToToli Ha 20 I, HUXe Hecyllei ¢ MakcMMaslbHbIM

MHAekcoM. B aHanusatope cnektpa U3MepuTb 3TU 4acToTbl. Pa3HOCTb WU3MEpPEHHOro u

HOMWHa/IbHOTO 3HAYEHW YacToTbl CUrHaa , WCMonb3oBaTb A1  KOPPEeKUnun

abCoNOTHOW NMOrPeLIHOCTM N3MEPEHUS YaCTOTbI, Kak 3TO NMoka3aHo B M. 6.4.1.

Cunctema PABUC cunTaeTcs BblgepXaBLUEl WCMbITaHWs NO AaHHOMY napameTpy,
€CNN U3MEPEHHOE OT/IMYME LIMPUHBLI KaHana no PY OT HOMWHaNIBHOTO 3HaYeHnst He 6onee
1

B Tabnuvue 2 npuBeaeHbl napameTpbl curHanoB PABUC. koTopble BbIMUCNAOTCS Ha

OCHOBE M3MEPEHHbIX 3HAYEHWI LUMPUHBI NOSIOCHI YaCTOT.
6.4.3 [MpoBepka onnTenibHOCTU cumMmBoOsia Ha PY

N3mepuTenbHbIii nHTepdeiic: L, M umm N.

N3mepuTenbHblii  curHan:  «WC PlMH», cogepxawmii  TOMbKO — paccesiHHble
NnWIOTHbIE HecyLme curHanna PABUC.

MeTtopn: Kaxgasa paccesHHas nuioTHas Hecylwas oopMUpPYeT CrekTpasibHbIe NINHUN,
OTCTOALLME OpYyr OT Apyra Ha NATYH 4acTb 4acToTbl criefosBaHua cumsonos PABUC,

MOCKOJIbKY OHW MOBTOPSIOTCS C OAHON W TOl e hasoil 1 NONOXKEHNEM B KaXKAOM NSATOM

cumBonie.  PasHocTb  uacToT [.) wmexgy [AByMs  nocnefoBaTeslbHbIMU
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CNEKTPA/IbHBIMU JIMHUAMM, OTHOCALWMMUCA K PMH, cooTBeTCTBYeT 06paTHOl BennuuHe

ONMTeNbHOCTN NATU nocriefoBatesibHbiX cuMmBo/ioB PABUC, a pa3HOCTb 4acToT Mexay
CNeKTPasIbHbIMU JIMHUSAMU - f cooTBeTcTByeT 06paTHOl BESIMYMHE A/IMTENBHOCTY
cumBosia PABUC.

[NnTenbHOCTb 3almnTHOIrO UHTEpBana onpeaenseTca no opmyne

Tc=Ts- Tv,

r4e BblYMCNEHHOE 3HaYeHe T npvBefeHo B Tabnvue 2.

[nsa n3mepeHns AnuvTensHocTn cuMBofia TS B reHepatope PABUC cdopmupoBaTb
«C PIMH».

B aHanm3atope cnektpa W3MEpPUTb pPasHOCTb 4YacToT MeXAy CrhekTpasibHbIMU

nnHnamun /.~ - ft n BbluMCIMTBL annTensHocTb cumeonia PABUC no cdopmyne

Cuctema PABWC cunTaeTcs BblgepXaBLlleli UCMbITaHUs NO AaHHOMY napameTpy,
ecnn U3MepeHHoe OoT/Indve AUTE/IbHOCTM cumBOia Ha PY OT HOMMHa/IbHOTO 3Ha4YeHus

He 6onee *1 MKC.

Tabnuua 2 - MNapameTpbl curHasia PABUC

MapameTp 3HaueHne HOMUHasTbHOE
LLnprHa nonocskl 4acToT ycnosHas, Ky, 250 200 100
LLinpuHa nonockbl 4acToT HOMUHasIbHasA, KLy, 245,3 194,7 95,1
LLnprHa nosiockl 4acToT U3MepeHHas, Ky, W= ,
YacTOTHbI MHTEpBasT HOMUHaSTbHbIA, L, 444 444
YacTOTHbIN MHTEPBasT N3MEPEHHBIN, Iy D//(~- O
DhpekTBHas A/INTENbHOCTb HOMUHAsIbHASA, MKC 2250
AhdhekTMBHAA AINTENBHOCTL U3MEPEHHAsA, MKC TV=UC"- D/D/

6.4.4 TlpoBepKa CneKTpasibHbIX XapakTepnucTmk Ha PY

6.4.4.1 Cnektp PY

N3meputenbHbIn  MHTepdeic: L, M (npy wucnonb3oBaHuM uHTepdielica M

N3MepeHna NpoBoaATCA Ha BbiIXOAe HanpaB/1IEHHOIO OTBETBUTENA nepe,anqMKa).
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N3meputenbHbii curHan: «C MNCAM» - curHan PABUC, cogepxawuii TOMbKO
nornyeckuii kaHan KOC u K[, cogepxatime nceBgoc/yyanHble gaHHbIe.

MpoBepky aHanu3aTopa Ccrektpa crnegyeTt nNpoBOAWMTbL B COOTBETCTBUM  CO
CTPYKTYPHOI CXeMOM, NpuBeAeHHON Ha pucyHke 3.

[na onpepenexHvs cnektpa curHana Ha PY npovsBoguTCcs M3MepeHMe MOLLHOCTM
curHana PABWC B pa3nnyHbIX YacTsAX cnekTpa no OTHOLUEHMWIO K LLEeHTPasIbHOW YacToTe -
BHYTPV MOJIOCbI YacTOT M BHE ee - B PacLUMPEHHbIX MOs0cax 4acToT, 3axBaTblBatoLMX
WHTEpBaJIbl HApacTaHMs 1 cnaga CnekTpa 4yacToT curHana:

215,333; 225,333; 235,333; 245,333; 255,333, 265,333; 275,333; 285,333; 295,333;
305,333; 315,333; 325,333 1 335,333 kl'l, - 415 ycnoBHoOW nonockl 250 Ky,

170,7; 178,7; 186.7; 194,7; 202,7; 210,7; 218,7; 226,7; 234,7; 242,7; 250,7; 258.7;
266,7 KI'u- Ana ycnosHoi nonockl 200 Ky,

83,1; 87,1; 91,1; 95,1; 99,1; 103,1; 107,1; 111,1; 115,1; 119,1; 123,1; 127,1;
131,1 'y - gnsa ycnosHoi nonockl 100 KIu.

Mo n3mMepeHHbIM AaHHbIM CTPOATCSA rpadhmkm CNekTpoB.

Cuctema PABVC cunTaeTcs BbigepXaBLUER WCMbITaHWs MO AaHHOMY napameTpy,
€CNMN  U3MEPEHHbI CMEKTP YKNadblBaeTcsa B COOTBETCTBYHLLYHD Macky ormbatoLler

BHEMOJIOCHbIX paguokonebaHunii (Npunoxexue A).

6.4.4.2 TlpoBepka mMowHOCTN curHana PY

M3amepuTenbHbln nHTepdheinc: L, M, N (npy wncnonb3oBaHun wuHTepdieinca M
N3MepeHns NMPOBOAATCA Ha BbIXOAEe Hanpas/fIEHHOIO OTBETBUTENIA NepefaTumka).

N3mepuTenbHbln curHan: «WC MNCAM» - curHan PABWC, cogepxawuii TOMbKO
nornyecknii kaHan KOC u K[l, cogepxalume nceBaocsyyaliHble faHHble.

MpoBepky aHanu3aTopa crektpa cregyetr MNpPoBOAWUTbL B COOTBETCTBUUM  CO
CTPYKTYPHOW CXEMOW, NPMBEAEHHO Ha PUCYHKE 3.

Heuncnosnb3yemblil BXO4 cymmaTtopa 3ariywnTb Harpy3koin 50 Om.

M3amepeHne wmowHocTn curHana PABMC u COGCTBEHHOrO Lyma aHanmsatopa
crnekTpa NpoBOAUTCA B HOMWHa/IbHON nonioce kaHana D/, (cm. Tabnuuy 2).

V3mepnTb MOLLHOCTL LyMa Npuv BbIK/IlO4eHHOM curHasie PABUC.

Bxntounts curdHan PABUC 1 nameputb ero MoLHOCTb.

MowgHocTb curHana PABWC paBHa pasHOCTM W3MEPEHHOI MOLWHOCTM CcurHana
PABWC 1 moLHOCTK Wyma, nepesefeHHbIX B Wkasy Br.

Cuctema PABWC cuuTaeTcs Bblaepxaslueii UCMbITaHUA Mo AaHHOMY napameTpy,

ecnn oT/inyne N3SMepeHHOro 3Ha4yeHnAa MOLWHOCTU CUrHasia OT HOMUHaJ/1bHOIo 3Ha4eHunsa He
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6osiee pgornycka Ha napameTp «MOLHOCTb CUrHana nepejatyuvka» B COOTBETCTBUM C

PYKOBOACTBOM MO 3KCM/iyaTaLmun nepegarymka.

6.4.4.3 TlpoBepka MOLLHOCTU LLyMa

M3amepuTenbHbli uHTepdpeinc: L, M, N (mpn wucnonb3oBaHum uHTEpdeiica M
N3MepeHusi NPOBOAATCA Ha BbIXOAE Harnpas/IEHHOro OTBETBUTENA NepefaTyvka).

N3meputenbHbI curHan: «AC NCAM».

MeToA: MowHOCTb wWwyma (CpefHsAs MOLLHOCTb) WM HexenaTeslbHas MOLLHOCTb
MOXET U3MEepPATLCA aHaNn3aTopoM CrnekTpa npy OTK/IYEHUU cepsuca. MOLLHOCTL Lyma
U3MepsieTcd B HOMWHA/IBHOW MOJI0OCE  4acToT, 3aHumaemoli curHasiom  PABKC
(Tabnuua 2).

M3mepuTb MOLLHOCTb COGCTBEHHOrO LymMa aHanmsatopa cnekrpa (Bce curHanbl
OTK/OYEHBI, BXOAblI CyMMaTtopa 3arfnylleHbl Harpyskamm 50 Om).

MpucoeanunTb Kabenb uudgposoro moaynatopa PABUC 1 M3MepuTb MOLHOCTb
LyMa npu BbIKIOYeHHOM curHane PABUC.

MoLHocTh Wwyma undgoposoro mogynsatopa PABUC paBHa pasHOCTM M3MEPEHHON
MOLLHOCTM LWyma npu BblKIoUeHHOM curHanie PABVC 1 MOLWHOCTM COBCTBEHHOrO LUyma
aHasm3sartopa crnekrpa.

Cuctema PABUWC cuutaetcsa BblgepxaBllell MCNbiTaHUA MO AaHHOMY napameTpy,
€Cc/iM U3MepeHHoe 3HayeHre MOLLHOCTU LWyma He 6onee MOLHOCTY Wyma nepejarynka B

COOTBETCTBUM C PYKOBOACTBOM MO 3KCMyataummn nepegarumka.

6.4.5 I'IpOBepKa HyBCTBUTEJIbHOCTU NPMEMHMKa N gUHaAMMN4YeCKOro gmnarnasoHa

rayccoBa KaHasla

LUens: OnpegeneHve MUHAMAaNbLHOW W MakCMMaslbHOW BXOAHOW  MOLLHOCTW,
Heo6XxoAUMOI ANs HoOpMasibHOM PaboTbl NPUEMHMKA.

N3mepuTenbHbIn MHTepdelic: MC nogaetca Ha uHTepdoeiic N 1 usmepsieTca Ha
aTom mHTepdieiice; BER namepsietca mexay nHtepdelicamu (B u X), (B n'Y).

N3mepuTtenbHbIn curHan: «AC NCAM».

MeToa: [Ons kBa3nb6e30WMO60YHOr0 (DYHKUMOHMPOBAHUSA MEXZYy MWUHUMasIbHbIM U
MaKCMMa/lbHbIM ~ 3HAYEHVUAMW  BXOLHON MOLUHOCTU CUTHasla [OJ/DKHO  BbINOSHATLCA
ycnosue: BER <104 go gekogepa LDPC. Pa3HOCTb mMexay U3MepeHHbIMU 3Ha4YeHUAMU
MWHVM&J/TbHOTO U MakCMMaslbHOTO MOPOroB BXOAHOM MOLUHOCTW CUrHana coctasnset

[AMHAMUYECKWIA Anana3oH rayccoBa kaHasa.
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3amepeHne 4yBCTBUTENIBHOCTU MPUEMHMKA [O/HKHO BbINOHATLCS MO CTPYKTYPHO

cxeme, NpuUBeAEHHON Ha pucyHke 4.

PucyHok 4 - Cxema n3mepeHns 4yBCTBUTEIbHOCTU M AUHAMWYECKOro AnanasoHa

B umdposom mogynatope PABUC 3apaTh:

1) ckopoCTb KaHaUIbHOro KoavpoBaHusa 3/4, moaynauuio Hecywmnx QPSK, Tpebyemyto
nosiocy curHana;

2) Npv N3MEPEHMAX CUTHaNA C HaMbO/TbLUUM YPOBHEM - YPOBEHb CUTHa/Ia Ha BbIXOAe
aTTeHaropa pasBHbIM MaKCUMaslbHOMY YPOBHIO, NPeaycMOTPEHHOMY MacrnopToMm
NpUeMHUKa;

3) Npy MU3MEpeHnsX CcurHana ¢ HauMeHbLUUM YPOBHEM - YPOBEHb CUrHana Ha
BbIXOJEe aTTeHlaTopa pasHbIM MuHyc 102 ABm.

B aHaniMsaTope cnekTpa 3ajarb:

1) UeHTpasIbHYI0 YacTOTy PaBHOI LEHTpasibHO uyacToTe /0 Hecylleli curHana c

uudpposoro moaynsitopa PABUC;

2) pexuM ycpefHeH!s C HaKomnIeHewm;

3) nogasnexue curHasna sxoga 0 gbm;

4) pexuM n3MepeHUs MOLLHOCTU B MOJIOCE;

5) COOTBETCTBYIOLLYIO LLUMPUHY NOIOCHI U3MEPEHNSA MOLLHOCTU MO Tabnuue 2.

M3mepeHne MER v BER npoussoanTts ¢ nomoLlsto komrsiekca KN-TBM-PABUC wnn
BCTPOEHHbIMW CpefcTBaMy MpUeMHMKa. B TeuyeHme npouecca WU3MepeHus MPUeMHUK
[LOJ/IXEH OCTaBaTLCA CUHXPOHN3MPOBAH.

YpoBeHb BXOAHOrO CuUrHana W3MepsieTcs aHa/M3aTtopoM cnekTpa. V3mepeHus
[JO/MKHBI 6bITb BbINOMHEHBI /151 BCEX NPYMEHSEMbIX TUMNOB 3/1EKTPONUTaHUSA.

MponsBecTn n3MepeHne nNo HambosblieMy YpoBHIO PY curHana, yb6eauTbca B TOM,
4yTO NPUEMHUK obecneynBaeT Tpebyemoe kavyecTBO nprema.

6.4.5.1 lMpou3Bectn M3MepeHne 4YyBCTBUTE/IbHOCTU MO HavMeHbLUeMy ypoBHHO PY
CUrHana, npu KOTOPOM MpUeMHUK obecneunBaeT TpebyeMoe kayecTBo npuema. MNpu aTom
OO/IKEH OCyLecTBNATLCA npuem curHasia ¢ kadectsom QCIF B pexunme moaynauum
QPSK.
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6.4.5.2 [dvHamuyeckunii gnana3oH OnpefenuTb Kak pasHOCTb MeXay Havbonblumm
YPOBHEM MNPVHUMAEMOrO CUrHana W YPOBHEM YYBCTBUTE/IbBHOCTM MNPUEMHMKa B ABbM,
M3MepeHHbIM B M. 6.4.5.1.

Cuctema PABUWC cunTaeTcs Bblaepxasllell UCMNblITaHuA Mo AaHHOMY napameTpy,
ecnn BER B gnHamuyeckom guanasoHe oT 10 go muHyc 102 gbm He 6onee 10'4 MER -
He MeHee 11 ab ana rayccoBa kaHana, YyBCTBMTE/IbHOCTb MPUEMHMKA - HE MeHee

MuHyc 102 gbm.
6.4.6 lMpoBepka n3dbmpaTe/IbHOCTM MPUEMHUKA

N3mepuTtenbHbIn MHTepdelic: NC nogaetca Ha uHTepdpeiic N 1 nsmepsieTca Ha
3TOM uHTepdeiice; BER n3mepsietca mexay uHtepdeiicamu (B n X), (B n'Y).

N3meputenbHbin curHan: «AC NCAM».

6.4.6.1 VismepeHne n3bupaTensHOCTM MO COCeAHEMY KaHasly OO/DKHO BbINO/THATLCS

Nno CTPYKTYPHOW cxeme, NpMBELEHHON Ha puUCyHKe 5.

'\I;lgg’zc;izl; | Arrenioarop » ] Cyr/martop | |» | Mpuemrug 1 USB KMAISU’;AVI'E‘);E[V)IC.
A o - —_ - |»
PABUC 1 1 perynupyemsbii 1 PABUNC | * PABUC
J
. 1 J Anxanusatop
Uncposoit 1 ATtTeHwaTop *1 cnekTpa
MOAYNATOP | perynupyewmsbliii 2
PABUC2

PucyHok 5 - Cxema nsmepeHnst nsbnparesibHoCTu Nno cocegHeMy KaHay v YpOBHS
6/T0KNPOBKM

YcTaHOBUTL COOTBETCTBYIOLLME MOMNOCHLI MOMIE3HOTO W MeLWarowero CUrHasios
PABVC. Pa3HOC UeHTpasibHbIX YACTOT MeXay CUrHanamu Jo/DkeH OblTb paBeH 3HauyeHuto
YCNOBHOW LUMPVHBbI NOMOChlI KaHana. W3vepeHns npoBecTu An8 NpaBoro U J1IeBOro
cocefHVX kaHau10B. OTperynvpoBaTb YpPOBEHb MOJIE3HOTO CcurHana ot  umudpoBoro
mogynatopa PABKC 1 Ha Bxoge npvemMHMKa C NOMOLLBI0 aTTeHaropa perynvpyemoro 1
Ha 10 4B Bbiwe YPOBHA YyBCTBMTE/IbHOCTM MPUEMHMKA MPU BbIK/TFOYEHHOM LMDPOBOM
mogaynatope PABUC 2.

M3mepeHne BER npou3BoauTb € mnomolbio Komnnekca KW-TBM-PABUC. Tlocne
BK/IOYeHUA LudpoBoro mogynsatopa PABUC 2 yBenmMumBaTb YPOBEHb MeLUaloLLEro
curHana go tex nop, noka BER He Bo3pacTteTt fo 3HavyeHnsa 10™. N3mMepuTb aHa/iM3aTopoMm
crekTpa YpOBHU MOJSIE3HOrO M MeLlalLero CUrHasios o1 Ludgposoro moaynatopa PABVC

1 v undpposoro moaynsatopa PABUC 2 no oTAaenibHOCTK.
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N36upatensHoCTb MO COCeOHEMY KaHaly OnpefennTb Kak pPasHOCTb YPOBHEW
MeLLatoLLEero 1 None3Horo curHanos B gb.
6.4.6.2 i3mepeHne ypoBHS GIOKMPOBKM MPUEMHMKA AO/MKHO BbINO/HATLCS MO CXeMe,
NpUMBEAEHHON Ha puUcCyHke 5. 3HauyeHue UeHTPasibHOW 4acTOTbl MeLlalollero curHania
[OO/DKHO OTNINYATLCS Kak B 60/bLLYH0, TaK U B MEHbLLYH CTOPOHY OT LIEHTPa/IbHOI YacToThbl

MOMIE3HOr0 CUrHasa Ha BenuumHy D/,/v, COOTBETCTBYIOLLYO AMana3oHy 4acToT W LUMPUHE
nonockl curHana PABUC no tabnuue 3.
Tabnuua 3 - CaBur 4yacToTbl MeELLALLEro curHana

J1S1 LUMPUHBI nonockl curdana PABUC, K
JuanasoH, MI'y A P 4

250 200 100
65,8-74,0 D/w.=*300 OJ1,=+240 D/,-+150
87,5-108,0 D/av=-300 D/~ =300 ur.,,=+200

OTperynupoBaTb YPOBEHb MOJIE3HOrO cUrHasna oT ymdgposoro mogynsrtopa PABUC 1
Ha BXoAe MpuvemHuKa ¢ NOMOLLbI0 aTTeHaTopa perynupyemoro 1 Ha 3 Ab Bbilwe ypoBHSA
YYBCTBUTENbHOCTM MpU BbIKIKOYEHHOM LMdpoBOM Moaynatope PABUC 2. Bknwouutb
undpposoii Mogynstop PABMC 2. YBenuuuBaTb YPOBEHb MELLAKLEr0 CUrHasia o Tex
nop, noka MER He p[oCTUrHeT 3HauveHus 12 ab. M3mepuTb YPOBHW MOJSIE3HOMO W
MelLatoLWwero curHanos OT umdpoBbix Mopynatopos PABUC 1 u 2 no oTAenbHOCTU.
Mpon3BecT U3MEPEHMS A/ MELaLWero CuUrHasia ¢ G0MblUEeA U MEHbLUER 4acToTOiA.
OnpepenvTb ypoBeHb GMOKMPOBKM Kak PasHOCTb YPOBHE MOSyYEHHOro MeLUarLwero v
Nnosie3Horo curHasioB B Ab. BblbpaTb MeEHbLUMIA U3 ABYX MOMYUYMBLUMXCS YPOBHEWN

G/TIOKMPOBKM.

MprumeyaHue - YpoBeHb G/I0KMPOBKA MPUEMHUKA - 3TO MaKCUMasbHbI/i YPOBEHb NOMEXU B Mosioce
npuema mnn BHE ee. KOT0pb|l7| MOXeT ObITb nony4vyeH Ha dTJOHe Masioro nosiesHoro curHana 6es norepun
4YyBCTBUTE/IbHOCTU. BOKMpoBKa onpefensieTcs YpoBHEM MOMexW, a crneactsmemM 6/10KAPOBKM  ByayT
ABNATLCA TAPMOHUKN U LWYMbI. BepOHTHOCTb 6]'IOKVIpOBKVI npuemMHuKa Tem MeHblle, 4em 60/1blLe YacToTHOoe
pasgeneHne CUrHasaoB pas/inyHbiX pagnoCUCTeEM.

6.4.6.3 N3mepeHne un3bupatesibHOCTM MO COBMELUEHHOMY  KaHauly  [0/DKHO
BbINO/IHATLCA MO CXEME, NPUBEAEHHON Ha pUCyHKe 5.

YctaHoBUTb pasHoc YacToT 100 My Mexay LeHTPasibHbIMU YacToTamy Nosie3Horo u
Mewawuwero curdasios PABVC. OrtperynupoBatb YpOBEHb MOMIE3HOINO0 CuUrHasia ot
uucpposoro moaynatopa PABUWC 1 Ha Bxoge npuveMHUKa C MOMOLLLI0 aTTeHwaropa
perynupyemoro 1 Ha 20 b Bbiwe YPOBHA UYYyBCTBUTE/IbHOCTM MNPWU  BbIKIKOYEHHOM

uucppoBom moaynsitope PABUC 2. Bkawountb umdpoBoit  mopgynsatop PABUC 2
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YBenuuuBatb YpOBeHb MeLllawlero curHana o Tex nop, noka BER He pocturHet
3HadyeHnsa 10 4. I3mepuTb YPOBHN NOME3HONO 1 MeLLaloLWwero CUrHasioB Nno oT4eNbHOCTU.
OnpepgennTb N36UpaTeslbHOCTb MO0 COBMELLEHHOMY KaHa/ly Kak pa3HOCTb YpPOBHeN
MeLLaoLLEero 1 NoaesHoro cUrHasios B Ap.
MpuemHuk PABWC cunTaeTcs BblAep)KaBLUMM MWCMbITAHUA MO AAaHHOMY napamMeTpy,
ecnu u3mepeHHas u3bupaTenibHOCTb NO COCefHeMy KaHasly He meHee MuHyc 10 ab,
N3MEpPEHHbI YpoBeHb O/IOKMPOBKM MNpUeMHUKa He MeHee MuHyc 30 ab, m3mepeHHas

n3buparesibHOCTb Mo COBMELLEHHOMY KaHasly He MeHee 11 ab.
6.4.7 TllpoBepKa 3KBUBAJIEHTHbIX LYMOBbIX NoTtepb (END)

Llenb: END - mepa peasibHbIX 3HepreTuyecKkMx notepb, BO3HUKAOLWMX B LUKPOBOM
MoAdynAaTope, nepejaTynke, CeTM WM OKOHEeYHOM 0O60py[oBaHWM, MO CPaBHEHUIO C
naeasbHbIM KayeCcTBOM.

MoTepn MOryT 6bITb Bbi3BaHbI:

- HEeJIMHENHOCTbIO aMNNTYAHON XapakTepucTuky, BavsHuem AP, HepaBHOMEPHOCTbIO
CKBO3HOM AYX, LWYMOBbBIX W [OUCKPETHbIX CMNEKTpasibHbIX COCTaB/ALWMX MpU
N3/Ty4EHUN rapMOHUYECKOro KonebaHus, a Takke HepaBHOMEPHOCTbIO MB3;

- BEJIMYMHOW A0MYCTUMOrO OTK/IOHEHMWS YacTOoThl;

OTHOLLEHNEM MUKOBOI BbIXOAHOW MOLLHOCTM K ee CpefHEMY 3HaUYeHMIO.

WHTepdpeiic: Y ana nsmepenus BER; N, P unn S onsa seegeHns Lwyma.

N3meputenbHbin curHan: «AC NCAM».

MeTopa: 3HauyeHne END onpepnensetcs no gopmyre

END= S\R\ 7 - S\NR\ , 0B,
roe Namape ~ ocw - Heobxogumoe ans nonyvenns BER, paBHoii 2x10 4 go

BHellHero gekogepa LDPC,

SV/?L. * ~ ocL - KOTOpoe A4/ rayCCOBCKOro kaHasia TeopeTuMYecKu COOTBETCTBYET

BER, paBHoii 2x10 4 (npunoxeHune A [4]).

Mpn n3MepeHun 3Toro napameTpa onpepenserca noporosas BennyvHa OCLL Ha
BXOe MpUeMHMKa AN WCKaKEHHOro LWyMOM CcurHana w noporosas BenuuvHa OCLU
HENCKaXKeHHOro LWymMoM curHana. PasHocCTb 3Tux BennunH B b HasbiBaeTca END.

MpuemHuk PABWC cunTaeTcs BblAep)KaBLUMM MWCMbITAHUA MO AaHHOMY napameTpy,

ecnu namepeHHoe 3HadeHne END He 6onee 0,5 ab.
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6.4.8 lNpoBepka 6a30BOro sKBMBa/IEHTHOIO YpPOBHS wyma (ENF)

Llenb: ENF - Mepa pea/ibHbIX NOTepb, BO3HUKaOWMX B NepejaroLem
060pyf0BaHMM M0 CPABHEHUIO C UAE&/TbHBIM NepefaTUnKoM.

N3mepuTenbHblii MHTepdelic: L - gns n3MepeHus MoWHOCTM wyma, Y - Ans
n3mepenusa BER; Nvn S - ana seegeHuns wywva.

N3mepuTtenbHblii curHan: «AC MNCAM».

MeTog: ENF nonydvaloT npyv nMsMepeHun AOMOSHUTENbHOro Wyma, Tpebyemoro anis
nonyyeHns BER nocne BHelwHero gekogepa BUX, pasHoro 2x10 4, n ypoBHA LWyma, npwu
KOTOpPOM TeopeTuyeckoe 3HauveHne BER =2x104 ana rayccoBa kaHana (nNpunoxeHue A

(4]), B cOOTBETCTBUM C TEM, KaK ONmcaHo B npuioxeHun B12 (2).

MpnemHuk PABUC cuntaetca BblgepXaBLUMM MCMbITAHUA MO AaHHOMY napameTpy,
ecnun namepeHHoe 3HaveHve ENF He 6onee 0,7 ab.

3ameyaHua no napametpam END n ENF:

BnusHue nepepatuvka PABUC Ha 06Lyt0 NpPOU3BOAUTENBHOCTbL CUCTEMbI, KOrga
curHan PABKVC npuHumMaeTca nNpUEMHWKOM 4Yepe3 rayccoB KaHasl, onpefensietca c
nomotubto n3mepeHma END.

MNpueMHNK B HacToALLEM [AOKYMeHTe onpefesnieH kak npuemHuk PABUC, noatomy
TpebyeTcs, 4TObObl 3HadeHuss OCLU 6biv Ha 3,0 4B Bbiwe, 4Yem 3HauveHuss OCLL,
ykasaHHble B [4] ania rayccoBa kaHana.

END B HacTosillem [OOKYMeHTe onpefenserca Kak pasHoctb Mexay OCLU, npu
kotopom BER*2x104 nocne BHewHero pgekogepa BYUX B npuemHnke PABUC, c
ncnonb3oBaHMeM peasibHoOro 1 naeasibHoro nepegarynkos PABUC.

END npegctaBnsieT coboii He TOMIbKO XapakTepucTMKy CamMoro nepefaryvika, HO U
3aBUCUT OT UCMOJIb3YeMOli NOIOChl YacTOT M OT peasibHbIX NOTEPb B MPUEMHMKE (MMEHHO
NnoaTomy onpezesieHbl PUKCUPOBaHHbIE peasibHble NoTepu B NpuemMHuke, pasHble 3,0 b).

END He pomkeH npesBblwatb 0,546 M He Oo/mKeH 3aBUCETb OT BblGpPaAHHOrO
3aWMTHOrO WMHTepBasia. B 3aBMCMMOCTM OT TpeboBaHWil onepaTopa CeTu TUMUYHbIE
3HayeHus END nonagatoT B gnanasoH (0,1 - 0,4) ab.

[na onpegenenus 3HaveHnss END mMoxeT ncnosib3oBaTbes Apyroii napametp - ENF.
OTO [O/MKHO NPUBECTM K MOBBILWEHNIO TOYHOCTU Npu onpegeneHun END, kak onucaHo B
npunoxeHun B.12 (2).

B npotusononoxHoctb END BennunHa ENF oTHOCMTENbHO HesaBucuma OT
ncnosb3yemoro pexvma PABVC 1 oT peanbHbIX NOTEPL B NPUEMHUKE W, CriefoBaTtesibHo,

MOXET MCMO/Ib30BaTbCS A1 XapakTepUCTUKM COBCTBEHHO nepeaatuvka. B 3aBucumocTy
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OT TOro, TpebyeTcsa Nn xapakTepucTka co6cTBeHHO nepegartynka PABVC wnimn TpebyeTcs
XapakTepuctuka ero BAWsHUSA Ha npvemHuk, ENF uHorga MOXeT MCnosb30BaTbCs B
KayecTBe napameTtpa npou3BoAnNTENIbHOCTU Kak anbTepHatBa END.

CunTaetcs, 4to B nNapameTpe npoussoguTesnibHoCT END B peasibHbIX Cryyasx
JO/MKHbI Npeobagatb BANAHWUSA UHTEPMOAYIAUMN W Ny/bcauum amnantyabl (oTkavk MB3
nepefaryuvka f[O/DKEH OblTb OMpefesieH onepatopaMu CceTM B 3aBMCUMOCTM  OT

MCMosib3yemMoii KOHMUIypauumn: KaHaslbHble KOMMYTaTOpbI, BbIXOAHbIE (PULTPLI U T.4,).

6.4.9 NpoBepKa XapakKTepPUCTUKN IMHENHOCTU (BHEMO/IOCHbIX COCTaB/ISAOLLNX

CreKkTpa)

Llenb: WM3mepeHne BCC curHana PABWC wcnonb3yetca f[ns  onpegeneHvs

JIVHENHOCTK cucTeMbl (hopMupoBaHusa n nepegadn curdana OFDM.

M3mepuTenbHblii nHTepderc: M.
N3meputenbHbiii curHan: «AC NCAM».
MeTopa: B nsmepsdaemom cnektpe PY curHana Ha BbIxoge nepegaryvka:

1) onpepensioT  npefesibHOE  3HayeHWe cnektpa B MNOJOCe,  LUMPUHA  KOTOPOiA
npu6an3nTensHo B 10 pa3 NpeBbILLAET BEMUMHY pPacLUMPEHNUs CNeKTpa HecyLUel;

2) ycTaHaB/IMBAIOT BEPTMKa/IbHbIE MapKepbl B TOUKax M3MepeHuid, oTcTtosawmx Ha 300 Ky,
M 700 KL, OT KaXAol BepXHEW W HWKHER rpaHul, cnekTpa, PUCYHT AOMNOSHUTENbHble
NIVHUW, napanefibHble UM, Tak, YTOObl OHM MPOXOAWUNU Yepe3 Hambosibllee 3HavyeHve
CneKTpa B COOTBETCTBYHOLLEM Anana3oHe;

3) BblUMTAIOT 3HAYEeHMEe MOLWHOCTU B ueHTpe AvHum (500 Ky, OT BEPXHEWH W HWDKHENR
rpaHuLpbl) U3 MakCUMaslbHOrO 3HAaYeHUs CNekTpa, NoJslyYeHHoro B N. 1, v onpepensoT
pa3HoCcTb kak BCC Ha BepxHeilt 1 BCC Ha HWXHEN rpaHuue.

B kauyecTBe 3HavyeHuss BCC m3 nyHkTa 3 6epeTca Hauxyauwee 3HavyeHne BCC.
MpuemHuk PABNC cunTaeTcs BblAep)KaBLUMM MUCMbITAHUA MO AaHHOMY napameTpy,

€C/IM YPOBEHb BHEMOIOCHbIX COCTABNAILLMX CNEKTpa He MeHee MUHYC 75 ab.

6.4.10 TpoBepKa Ha/IMUnS HEMPEPbLIBHOWM KOrepeHTHON MHTepepeHLUNOHHOMN

nomMmexu

V3mepuTenbHbIi nHtepdeiic: N.

N3meputenbHbin curHan: «AC NCAM».

MeToa: V3mepeHus BbINOMHAKTCA C MNOMOLWBID aHasmsatopa cnekrpa. [lonoca
CKaHMPOBaHUA MocnefoBaTeslbHO YMeHbLIAeTCs TakuM 06pas3oM, YTOObl OTOBpaKaeMmblii

YPOBEHb  MO/Y/IMPOBAHHbLIX HECYLUMX YMeHbluanca (3TM HecylMe He SIBASTCS
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HenpepbiBHbIMW ~ BC/leACcTBMe [00aBneHus  3alWuTHOrO UWHTepBasa). HenpepbiBHas

KOrepeHTHas MHTepdIepeHLMOoHHan nomMexa He MnofBepXeHa BAWAHWIO 3TOro npouecca u

NPV [JOCTATOYHO BbICOKOM YacCTOTHOM paspelleHUn OKaXeTCA BuiHa Ha (poHe cnektpa

Hecywmx curHana PABWC. Tlpu 3TOM NOSABMTCA BO3MOXHOCTb OnNpefenntb ee
napameTpbl - 4acTOTy U MOLLHOCTb.

MpuemHnk PABUC cuuTaeTcsa BblAepXaslUMM WUCMNbITAHUA MO AaHHOMY napameTpy,

€C/IM YPOBEHb BHEMNOOCHbLIX COCTABNAOLLMX CNEKTpa He MeHee MUHYC 66 Ab.
6.4.11 TpoBepka 3aBucnumocTn BER npun nameHeHnmn OCLU

6.4.11.1 MNposepka 3aBucumocT BER ot OCLU npy nsmeHeHnn MOLLHOCTH

rayccosBa LymMa Ha BXoAe npuemMHumKa

Lens: OueHnTb Xxapaktepuctuky BER npuemHuka npu ycnosuu, uyto OCLU
N3MEHSETCA NpU M3MeHeHUN A06aBfISIEMO MOLLHOCTM rayccoBa Lyma. 3TO u3MepeHue
MOXEeT UCMOoMb30BaTbCA A5 CpaBHeHMS 3(DEKTUBHOCTA MPUEMHMKA C TeopeTUyeckoi
WM C ApYrummn npueMHukamu. Hanpuvmep, 018 OLEHKU B/MAHWUA COGCTBEHHBIX LUYMOB
NpUeMHuKa.

N3mepuTenbHbln Htepdieric: OT F go U nm ot E go V.

N3mepuTenbHbIi curHan: «MC NCOM».

Metoa: «NC MCAM» nogaetca Ha wHTepdeiic F (unn E). PasnnyHblie 3HavyeHust
OCLW ycrtaHasnvBaloTCA MyTeEM Mofayn rayccosa LuymMa Ha BXO4 npuvemMHuka, u BER
namepsietca B Touke V (nnm U) ¢ ucnonb3osaHmem komnnekca KN-TBM-PABUC B pexvmve
n3mepeHus yposHa BER.

MepepaTunk OO/MKEH MMETb BO3MOXHOCTb reHepuposaTb PRBS 2231, kak 3To
onpegeneHo PekomeHgauueli (5).

Mpn Kn3MEepeHMsX MOLLHOCTU Hecylleid W LWyma LuMpuHa CrhekTpa CucTembl
onpegensietcs kak D/ = Kbu, / TL.

MpuemHnk PABNC cuuTaeTcsa BblaepXasliMM UCNbITAHUA MO AaHHOMY napameTpy,
€C/in MakcuMasibHoe OTk/1I0HeHue mamepeHHoro OCLL ot rpadmka 3aBucumoctn BER ot
OCL, npuBeaeHHOro B NpuoxeHun b, npu dukcnpoBaHHbIX 3HaveHnsax BER 104 un 106

He npesbiwaet 0,5 Ab.

6.4.11.2 MNposepka 3aBucumoctT BER ot OCLU npu n3ameHeHnU MOLLHOCTH
nepegartuvka
Lens: OueHntb xapaktepuctuky BER nepepatuuka npu usmeHeHun OCLI ansa

Pa3/INYHbIX 3HaYeHUi cpep,Hel‘/’l BbIXO,EI.HOI\/JI nepep,aBaeMOVl MOLLHOCTU. 3MepeHne MoXeT
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MCMNO/Ib30BaTbCA fJ/19  CpaBHEHMS 3QheKTMBHOCTM nepejatynka C TeOopeTMyecKol
3(PPEKTUBHOCTLIO UK € 3IDPEKTUBHOCTLIO APYTMX NepesaTymKoB.

Mi3amepuTenbHbIi nHTepdoeric: OT Fao U nam oT E go V.

N3mepuTtensHblii curHan: «AC NCOM».

MeTtog: «MC MCAM» nogaetca Ha uHTepdoeiic F (uim E). PasnnyHble 3HaueHus
OCLU yctaHaBnuBaloTCca nytem f06aB/ieHNs rayccosa Llyma Ha Bxofe npuemHuka. BER
n3mepsieTcs Ha nHtepdeiice V (nnmn U) ¢ ncnonb3oBaHnem kommniekca KN-TBM-PABUC B
pexume n3MepeHus ypoHs BER. M3mepeHue noBTOpseTcs A8 Pas/iMYHbIX 3HAYEHWI
cpefHeli BbIXO4HOW nepegaBaemoi MOLLHOCTY.

Ecnv B nepepalolwee ob6opygoBaHve B LeniAX  TECTUPOBaHWS  BKIKOYEHA
BO3MOXHOCTb nopoxaeHus MNCAM B uHTepdpelice F (wm E), To AO/MKHA NPUMEHSATLCS
PRBS 2231, kak 310 onpegeneHo PekomeHgaumei [5].

Mpy M3MEpPeHMsaX MOLLHOCTM Hecylleil W Lyma LMpuHa CnekTpa CUCTeMbl

onpegensetcs kak D/ = IT,.

Mepepatunk PABVC cunTaeTtcs BblaepXasLwmnM UCMbITAHNA Mo AaHHOMY napameTpy,
€C/I MaKCMMaslbHOe OTK/IOHeHne mamepeHHoro OCLL ot rpachmka 3aBucumoctn BER ot
OCL, npvBeaeHHOro B NpuioxeHun b, npu MKCMpoBaHHbIX 3HaveHnssx BER 104 un 106
He npesbiwaet 0,5 ab.

MpumeyaHne - noTepy MOLLHOCTU NepefaTyvka ONpefensoTcs Kak OTHOLIEeHWEe HOMWHasIbHOM
UMMYNbCHOM MMKOBOM MOLLHOCTW MepegaTymka K cpegHeil MOWHOCTU curHana. HomuHanbHas uMnynbCHas
MMKOBasi MOLLHOCTb 06bIYHO 3KBMBA/IEHTHA MUKOBOI MOLLHOCTW CMHXpOMMNY/bCcoB PY curHana ctaHaapToB
B. D, G, H, lnnu K.

6.4.12 TlpoBepka BER kaHanbHOro gekogepa

6.4.12.1 Tposepka BER go BHyTpeHHero gekoaepa LDPC

LUens: C nomowplo 3TOro u3mMepeHus (6e3 OTK/IHOYEHMA OCHOBHOTO MOTOKA)
onpegenserca o6wWaa Mpou3BOAUTENBHOCTL Mepefartyvka, KaHana W MNpuemMH/iKa B
rnepecyeTe Ha He3aKoAMPOBAaHHbIA CUrHar.

M3mepuTenbHblii HTepderic: V.

N3meputenbHbIi curHan: «AC NCAM».

MeTopa: locne BHYTPEHHEro fekofepa CUrHaa NoBTOPHO KOAMPYETCS B KOMIJeKce
KN-TBM-PABWC c ncnonb3oBaHueM Toro xe kogepa LDPC, uyto n B nepegatumke, 4To0bI
OLEHUTb CKOPOCTb MCXOAHOT0 3aKOAMPOBAHHOTO MOTOKA AaHHbIX. JOTOT MOTOK AaHHbIX

MOGUTHO CPaBHMBAETCSI C CUTHA/IOM 10 KaHaUIbHOTO Aekoaepa (PUCYHOK 6).

28



FOCT P 55689-2013
Mpy n3MepeHMn AO/HKHO ObITb MCNO/Ib30BaHO, MO KpaiHeih mepe, HECKOSIbKO COTEH

OUTOBBIX OLLUMOOK.

w
Aekoaep Kogep
LDPC LDPC

I BER

LI| 3ap,ep>KKaJ4 Komnapatop ||:

PucyHok 6 - M3mepenne BER o kaHanbHoro gekogepa LDPC

6.4.12.2 TllpoBepka BER po BHewHero gekogepa BYX

Llenb: BER ABAseTCcs OCHOBHbIM NapamMeTpoM, KOTOPbIA ONMCbIBAET KAYeCTBO CETU
undpoBoli nepegayun.

M3mepuTtenbHbIn nHTepdenc: X

N3mepuTenbHbIn curHan: «C NCOM».

MeTtog: BER onpepgensietca Kak OTHOLWIEHWE MeXAy KONMYEeCTBOM MPUHATBIX
OLIMBOYHBbIX BUT U OBLLUM KONNYECTBOM NepeaHHbIX GuT.

WmeloTca pgBa anbTepHaTUMBHLIX MeToAa: OAWMH A1 UCNofb3oBaHusa  «[lpu
OTK/TIOYEHNN cepBuUca», BTOpPON - «bBe3 oTknueHus cepeBuca». B oboux criyyasx
N3MEPEHNE [O/MKHO OCYLLECTBASATLCA TOMIbKO MpPY Ha/MuMM flIOKasibHOW cBA3n (LAT),

onpegzeneHHoi B n. 6.2 [2].

6.4.12.2.1 3mepeHne Npu OTKIIOYEHNU CepBuCa

N3mepuTenbHbli  curHan: «WC MNd UM» - noBTOpSIOLWMIACA  (OUKCMPOBaHHbIN
N3MEPUTENbHbIN NakeT.

OCHOBHOIA NPUHLMM 3TOr0 M3MEPEHMS 3aK/104aeTCs B NOPOXAEHUM B KOoAepe kaHasia
N3BECTHOW (PUKCMPOBaHHOIA noBTopstoLLelica nocsiefoBaTeIbHOCTH ouTt
ncesgocnyyanHoro Buga. [na atoro Ha Bxof, 6710ka (hOpMMPOBaHUA KaapoB AaHHbIX
Heo6Xxo4MMOo nojasaTb MHAOPMAaLMIO CAeAyLWEro Buga: Tun notoka gaHHbix - HCMA. B
KOTOPOM OTCYTCTBYIOT HOMepa KafpoB AaHHbIX W Mnosfib3oBatesnibckue naketol (DFL =0,
nocne 3aronoBka K[ cnepyet 3anosiHeHue). Ha BbIxoge kagp [AaHHbIX COCTOUT U3
3arosioBka (4 6aiita, XXXX=0100 0000 0000 0000 0000 0000 0110 0100), 3a KOTOPbIM

cnefytoT HyneBble GUTI.

6.4.12.2.2 iamepeHue 6e3 OTK/IHOUEHUA cepBuUca

OCHOBHOEe MpeanosioxeHne, caenaHHoe B 3TOM MeTode I/I3MepeHI/II7I, COCTOUT B TOM,

UTO MPOBEpPOUHbIE GaiiThl kKofa LDPC BbIMUCASIOTCS /151 KaKAOTO 3BEHA LEeny nepeaauu.
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Mpy HOpMasbHbIX ycnoBusx paboTbl gekogep LDPC 6yaeT ncnpaBnsTb BCe OWMOKA K
BblgaBatb naketbl Tl 6e3 owmnbok. Ecnm BcTpeuvalTcs 60MbluMe navkM ownbok, To
anroputMm gekoampoBaHust LDPC MOXET ObITb NEPErpy>eH 1 He CnpaBuUTCS C KOpPEKLUMEi
naketa. B aToM cnyyae [Jo/mkeH OblTb yCTaHOBMEH B «1» 6uT transport_errorJndicator,
HUKakne apyrue 6uTbl B MakeTe He JO/MKHbl MEHATbCA, a 16 npoBepouyHbix 6avitoB LDPC
COOTBETCTBYIOLUMM 06pa3oM MepecunTbiBaOTCA nepen peTpaHcnsauueli no cregyolemy
3BeHy. B atom cnyuae BER, n3mepeHHblli B 1060 Touke Lenu nepefadn, OTHOCUTCA
TOMBbKO K KOHKPETHOMY 3BEHY.

KonuuecTtBo oOWNGOYHbIX 6UT B nakete Tl AO/MKHO OLEHMBATLCA C MOMOLLBHO
nobuToBOrO CcpaBHeHMs 3Toro naketa TM go w nocne pgekoguposaHus LDPC. Ecin
n3mepeHHoe 3HayeHve BER npesbiwaet 103, TO M3MepeHne [O/MDKHO OLEeHMBaTbCA Kak
HeHafeXHoe Uu3-3a OrpaHuyYeHui, HaknaablBaembIX anroputMom gekoguposaHus LDPC.
Mo6oii naket TI, koTopbii gekogep LDPC He cnocobeH uWCNpaBWTb, [O/MKEH

MHAUMMPOBaThb NMOBTOPHOE Bbl4YNC/IEHNE.

6.4.12.3 TposBepka BER nocne BHelwHero gekogepa LDPC (konnyecTBo

OLLMBOYHbIX 6UT)

Llens: MNonyyeHne nHdopmaumm o cxeme BO3HUKHOBEHWS OLLIMOOK B GUTax.

M3mepuTenbHblii nHTepderic: Y.

MeTopa: Mcnonb3yeTca TOT Xe NPUHLUM, 4TO 1 Npu «VI3MepeHnn npu OTKIHOUEHUN
cepsuca» «BER o BHelwHero gekogepa LDPC», koTopoe onncaHo B n. 6.4.14.2.1, ¢ Toi
pasHuLeid, UTO pesynbTar NpeAcTaB/AeTcs Kak KOMYecTBO OLWNOOK, a He Kak OTHOLLEHWe.
MpUeMHUK [O/MKEH NUWb CPaBHUTL MOJIyYEHHble nNakeTbl TM € HyNeBbIMW NakeTamu,
onpegeneHHoiMM B naparpacde A.1.2 (2). 3T0T MeTon MPUMEHSETCA B Cnydasx, Korja
3HayeHne BER > 103 o aekogepa LDPC.

OH MOXET UCMO/Ib30BaTbCs B KAYECTBE OOHOIO M3 NMapameTpoB A/ CXEMbl OLIEHKM
KayecTBa LUEeMU nepejaqv, OMpefesieHHo  onepaTopoM, WM ANAS  peLleHus
cneundgunyecknx npobniem.

MNpuemHuk PABUNC cunTaetca BblAepXKaBLUMM UCMbITaHUA MO AaHHOMY napameTpy,
ecnim BER po BHyTpeHHero gekogepa LDPC He 6onee 109 BER Ao BHewHero gekogepa
BUX He 6onee 109 BER nocne BHewHero pgekogepa BYX (vyactota nosiBfeHus

OLLUMBOYHbIX 6UT) He 6onee 10 6UT B yac.
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6.4.13 AHanus curHasioB | n Q cucrtemol PABUC

AHanuns nckaxeHuin curHanos | n Q cuctemsl PABVC npoBoAnTb B COOTBETCTBUM CO

CTPYKTYPHOW CXeMOW, NpUBEAEHHON Ha PUCYHKe 7.

Mepepgatuunk PABUC. KN-TBM-PABUC.
M3MepuTenbHbl i AHanusaTop
nHTepdeiic L. M PABUC

PUCYHOK 7 - CxemMa U3MepeHnst nckakeHuin curHanos | n Q

Llensb: N3mepeHne nckakeHuii napameTpoB curHasnos | n Q.

V3mepuTenbHblii uHTepdeiic: L, M.

N3mepuTtenbHbin curHan: «UNC BU» - uudposoit IC ¢ HyneBbIMM UCKaXKEHUSIMU
Nno BCEM M3MepseMbIM napameTpam curHanos | un Q.

MeToa: AHanunsatop PABNC B aBTOMaTM4yeckoOM pexume obpabartbiBaeT curHasbl |
1 Q B COOTBETCTBMM C a/IrOpMTMamMm, onncaHHsIMn B n. 6.4.15.1 -6.4.15.6.

B nepegatunke PABWC cdopmmpoBatb curHan cuctembl PABUC ¢ ycrioBHOW
nonocoi 250 Ky, mopynsauven QPSK u ¢ ypoBHem wmwuHyc 10 gbm. Bknwountb
aHanmszatop PABUC komnnekca wu3smeputensHoro KW-TBM-PABUC. B aHanmsatope
PABUC npoKOHTPO/IMPOBaTb HaslMune curHasia, nposectn namepeHunsa napametpos [MMNC u

NCKaxXeHuin curdanos | n Q.

6.4.13.1 lNpoBepka OTHOCUTENLHOW ownbkn Mogynauun (MER) n BennymHbI

BekTopa owmnbku (EVM)

AnroputMbl n3mepeHns MER 1 EVM onucbiBatoTcs chopmynamu:

| i?+g:
MER = 10lg b,

EVMns =1008 17 7 S:1FSQ
52
rae /v Q - naeanbHble KOOPAVHATLI;
S1 1 SQ - ownbKN B NOSYHEHHbIX BIOOPKAX AaHHbIX;
N - uncno BbIGOPOK B M3MepUTESIbHON NocnenoBaTesibHOCTY;
Ilg . - pecATMYHbI norapnM OTHOLLEHNS

5,,|J|-| - MakCMaJibHO-BO3MOXXHaA aMIJIUTyda BEKTOpa Cco3Be3gna.
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Cuctema PABUNC cunTaeTcsl BblgepXaBLlleli MCMbITaHWa M0 AaHHOMY MnapameTpy,
ec/n mn3mMepeHHoe 3HadveHve napametpa MER curHana PABUC He meHee 42 b Ha
nHTepgoelice L n He meHee 36 Ab Ha nHTepdeiice M, a N3MepeHHoe 3HayYeHne napameTpa

EVM He 60onee 0,8 % Ha nHTepdelice L n He 6onee 1.5 % Ha nHTepdheiice M.

6.4.13.2 [poBepKa CUCTEMATUYECKOI OLUMOKM MOSIOXKEHUST TOYEK CO3BE3ANS
(STE)

Anroputm usmepenunsa STE onvcbiBaeTcs hopmMynoi
S,

M x

STE *m

roe d. = SIrSQ; ansa scex / =1,2,..JV, TOYEK NPUHSATBLIX AAHHbLIX C HXXHUM WHAEKCOM i

s 1=1
Cuctema PABUC cunTaeTcsl BblgepXaBlleli MCMbITaHWs M0 AaHHOMY napameTpy,
€C/iM n3MepeHHoe 3HauveHue napameTpa STE curHana PABUC He 6onee 0,25 % Ha

nHTepgoelice L n He 6onee 0,5 % Ha nHTepdelice M.

6.4.13.3 Tposepka gucbanaHca amnanTtyabl (Ai)

Anroput™m nsmepenus Al onuceiBaeTcs oopmynon

x100% , €CAM  V, A ty
Al =
1— — x100%, €ecnu o > v,
, » [, + bl, j »Q, + <2 — | *
e h, =—V -t L W= — Y et $1 =—y sI, _
M / * Mt Q 12Nt 1 M2 =nrpyra

COOTBETCTBEHHO / W ("-KOMMNOHEHTbl BENNYUHbI BEKTOpa CUCTEMATUYECKOWN OLLUMOKM

cumBosia J,, onpegeneHHoi B n. 6.4.13.2.

Cuctema PABUWC cunTaeTcs BblAepXaBLUEl MCMbITaHUA MO AaHHOMY napameTpy,

€C/IM U3MepeHHoe 3HadveHue napameTpa Al curHana PABWC He 6onee 0,025 % Ha
nHTepdeiice L n He 6onee 0,05 % Ha nHTepdeiice M.
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6.4.13.4 TpoBepka KBagpaTypHOi owmnbkun (QE)

Anroputm nsmepenust QE onvcbiBaeTcs hopmynoii

1801 /-, [«
=" Tup -<pn.,
m 1 1

QE =

rae <p, (p - yrnbl, onpegensiemMmble B COOTBETCTBMU C PUCYHKOM 8.

PucyHok 8 - WckaxeHne gnarpammbl CO3BE3MS, BbI3BaHHOE KBaApaTypPHOW OLINOKOL

Cuctema PABUWC cunTaeTcs BblgepxaBlleid UCMbITaHWsl MO AaHHOMY MapameTpy,
€C/iM N3MepeHHoe 3HauveHue napameTpa QE curHana PABMC He 6onee 0,0250 Ha
nHTepdpeice L n He 6onee 0,05 ° Ha nHTepdelice M.

6.4.13.5 TpoBepka hazoBoro pxutrepa (PJ)

Anroputm n3mepexus PJ onvcbiBaeTcs oopmyoi

°1
rAe It (o8
(p{ = arctan . yron Mexay ocbi / co3Be3gus U BEKTOPOM MOJIyYEHHOro
cMMBO/a ;
j , = arctan <L . Yyron mexay ocblo / c03BE34UsS U BEKTOPOM COOTBETCTBYHLLETO
TOYHOIO cumBona
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Cuctema PABUNC cunTaeTcsl BblgepXaBLlleli MCMbITaHWa M0 AaHHOMY MnapameTpy,
ecnM n3MepeHHoe 3HadyeHve napameTtpa PJ curHana PABUC He 6onee 0,050 Ha

nHTepgoerice L n He 6onee 0,1 OHa nHTepdpeiice M.

6.4.13.6 TlMpoBepka nogasfieHns Hecylein (CS)

AnropuTM nsmepernsi CS onucbiBaeTcst hopmysoit
=loighf- .Ab,

rae P - cpegHsis MOLLHOCTb MUIOTHBIX HECYLLMX Ge3 yyeTa LeHTPasIbHON HeCyLLEeid;
- OTK/IOHEHWE MOLHOCTU LEHTPasIbHO MWIOTHOW Hecylein curHana,

MopynmposaHHoro OFDM, oT cpefHeli MOLWHOCTW OCTa/lbHbIX MUIOTHBLIX HECYLLMX.

Cuctema PABUC cunTaeTcs BblaepXaBlleli WCMbITaHWs Mo AaHHOMY napameTpy,
ecnM n3MepeHHoe 3HadeHne napametpa CS He MeHee 66 aob Ha uHTepdpeitice L n He

MeHee 60 ab Ha uHTepdelice M.
6.4.14 TlpoBepka HepaBHOMepHOCTU AYX n B3

Lenb: AUYX 1 B3 ABNAIOTCA BaXKHbIMM XapakTepucTukamn nepegaryvka curHana
OFDM 1 kaHana nepegayv, BAUSIOLMMN HA TOYHOCTb 06paboTkM curHanos PABUC.

N3mepuTtenbHbIn nHtepdieiic: L, M nam N.

N3meputenbHbiii curHan: «AC NCAM».

MeToa: MMpu M3MEpPeHUsIX MakCcumasibHOW HepaBHOMepHocTM AYX uncnonb3yetcs

hopmyna
Pra 4
AFC=10g ™ ' B,

rfe - MOLLHOCTb NW/IOTHOW Hecylelh curHasia € MakCUMaslbHbIM  YPOBHEM,
MogynnposaHHoro OFDM;

PIT - MOLLHOCTb MUIOTHOW HeCyLLEeN C MUHUMATIbHBIM YPOBHEM.

Mpy n3MepeHnax MakCMasibHON HepaBHOMepHoCTK MB3 ncnonblyetca opmyna

GTD=TaM 7", Hc,

rfe ~ MakcMMaslbHoe BpeMsl 3a[epXKW MUIOTHOW Hecylleil curHana B CrnekTpe
OFDM,;

7\ - MVHVMMasibHOE Bpems 3a[epPXKW MUIOTHO Hecylleil curHana B CnekTpe
OFDM.
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V3vepeHns  nposogAtcA € nomowpio  komnsiekca  KN-TBM-PABUC B
aBTOMAaTUYECKOM PEXMME.

Cuctema PABUNC cuntaeTcs BblAepXaBLUEn WCNbITaHUA MO AaHHOMY napameTpy,
€C/IM HepaBHOMepPHOCTb AUX Ans ycnoBHOW LWMpWHBLI nosockl BW * 100; 200; 250 kI'y
curHana PABUC He 6Gonee 0,546 Ha uWHTepdoelice L n He 6Gonee 2,56 Ha
nHTepcpeiice M, a HepaBHoMepHOCTb B3 He 6onee 15 HC Ha uHTepdeiice L n He Gonee
+10 HC Ha uHTepdelice M.

6.5 [lpoBepka COOTBETCTBUS TPEOOBAHMAM YCTOMUMBOCTM K KIIMMATUYECKNUM

N MeXaHU4YeCKUM BO3AENCTBUSM

6.5.1 MNpoBepky Ha COOTBETCTBME TpeboBaHMAM 5.4.1 nNPOBOAAT WUCMbITAHWEM
cuctembl PABUC npu paboTe B crieytoLLmx KNMMaTU4eckux yCnoBusix:
- Temneparypa Bo3fyxa B nomelieHun ot 10 go 25 °C;

- OTHocuTesibHasA BnaxkHocTb 80 % npu Temneparype 20 °C.

B npouecce ucnbitaHnii cuctemol PABVIC B TeyeHMe KOHTPOJIbHOrO BpPEMEHU Mpu
MOBLILUEHHOW TemnepaType, MNOHWXEHHOW Temnepartype, MOBbIWEHHOW BIaXXHOCTU
OCHOBHble MapaMeTpbl [AO/DKHbl COOTBETCTBOBaTb TpeboBaHuAM pasfenoB 5 u 6.2
HacToslLero ctaHgapra.

6.5.2 MNMpoBepky cOOTBETCTBMA TPebOBaHUSAM YCTOMUMBOCTU K KIUMATUYECKUM WU
MexaHM4yeckuM Bo3geicTBuAM (CM. M. 5.4.2) npu XpaHeHWM U TpaHCNOPTMPOBaHUU
nposogat no NOCT 22261.

35



FOCT P 55689-2013

MpunoxeHne A
(ob6a3aTenibHOE)
Mackun ormbaroleli BHEMOMOCHbIX paguokKonebaHnii Anst yC/IOBHbIX 3HAYEHWI

LUMPUHBLI nonockl YactoT 100, 200 n 250 Ky,
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-annn -

R0
et _*M MM
jo
i
[oe]
R AW
Sh i
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-70.00 1
-500 -4 00 -3D0 -200 -100 1Co 200 3(t0 4a0 530

OTC rpoiika CTLeHTP 3/1bHOI YacToTbl, KMy

PucyHok A.2 - Macka ormbatoLleil BHENO/IOCHbIX paanoKosiebaHnii ans ycrioBHOM

LLUMPWHBLI nonockl YactoT 200 Ky,

PucyHok A.3 - Macka ormbatoLleil BHENO/IOCHbIX paanoKoiebaHnin ans ycroBHOM

LUMPWHBLI nonockl YactoT 250 Ky,
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MpunoxeHne b
(obs3aTenbHoE)

"pacmk 3aBucMmocTn BER ot OCLU

PucyHok B.1 - 'pacuk 3aBucumoctn BER ot OCLL
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MpunoxeHve B
(pekomeHayemoe)

MpyMepbl U3MeEPEHWI B paAnoYacToOTHOM Anana3oHe

MpoBepka TOYHOCTW HacTpoiiku no PY (n. 6.4.1)

B aHanmzaTope cnekTpa C MOMOLLb0 nporpammbl ynpasneHus ESA-F ref.vee

nporpammMHoro komnnekca VEE Pro nameputb yactoTsbl /|( u /|0HeB (pucyHkn B.1 n B.2).

AHann3 pesynbTaTtoB M3MepeHWUid MokasblBaeT, YTO aHamsaTop crnekTpa umeet
abCcoNTHYHO NnorpeLuHoCTb n3mepeHus 4acTOoTbI 1y (pycyHok B.2),

OTKOPPEKTUPOBAHHOE 3HAYEHWE LIEHTPa/IbHOW YacToTbl cnekTpa /0 = 66 859 996 Iy,

R N e S TT1Y
HHEA-—FKI
Cr* 11611 Ceilw Freq
o « « kwowhi
10
alii SlaitFreq
BASSMiMr
- - StopFicq
rr i temcoocMir
1 CFSttp
4 S6eS»®OWH?
awi Mb
vn b) '
S3FC FfoqOTS*
IA OQICMOO H2
111
Cen ter . Signal Track
66 86fW 000 MHz _ I (T v fif
*{.59 j
3 » { Ne an. 11 -
Conte' Wit Soon WOM ScetoTt
RutBW1Hi VEYMHJ Sweep2.Nodileto1(x) Y9 to

PucyHok B.1 - Agilent E440B. Pe3ynbTaTt nsmepeHuin pasHoctu yactot /(Q n / a2l
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NL—A— AU M ANn
ot tK X» "ye Pre« bmp J4 C» 9«M( Tc* Cuecx Ctid K*tom o *
A**4 0 x - FRe, R <L K I#14B«n «4ooa04* -.r n - m,.-*

F reT» .—rl/ll:A.—« NA<

w-,

PucyHok B.2 - VEE Pro. Pe3ynbtatbl nsmepeHuin yactot / Il v / <dit0 n nx pasHoctu

MpoBepka WMPUHbI KaHana (PacCTosAHUA MeXAy KpaliHMMKW HecylmnMmn CnekTpa
curHana) no PY (n. 6.4.2)

PaccmoTpyM MeToauKy U3MeEpPeHUs 4715 LWUPUHLI NON0Ckl YacToT cnektpa 250 Ky,
[ns nonocekl yacTtoT cnektpa 200 1 100 kMY MeToguka U3MepeHus aHasiormyHa.

Monoca 250 Ky,

M3mepeHmne MMNH ¢ MMHMMaIbHOW 4YacTOTOW

B aHanuzaTope cnekTpa ¢ NOMOLbO nporpaMmbl yrnpasneHns ESA-F_min-250.vee
nporpaMmMHoro komnnekca VEE Pro nsmeputb yactoTel /. 3§ un [/ 1276pK pe3ynbrarbl
M3MEPEHUIA nokasaHbl Ha pucyHkax B.3 wn B.4. AHanm3 pesynbTatoB W3MepeHwui
nokKasblBaeT, UTO aHanmM3atop CrnekTpa MMeeT abCO/IOTHYH MOrPeLHOCTb U3MepeHust
yactotbl 10Ty (pucyHok B.4), OTKOPPEKTMPOBaAHHOE 3HayeHue uvacTtotbl [ 20
=66 737 329 I'y,

M3mepeHue MMH ¢ MakcuMasibHOM 4YacToTol

B aHanunsaTtope cnekrpa c NoMOLLbIo nporpamMmbl ynpasneHua ESA*F_max-250.vee

nporpaMmHoro komnsiekca VEE Pro n3mepuTb 4acToThbl n /<y pesynbtatbl
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N3MEePEHUA MoKasaHbl Ha pucyHkax B.5 n B.6. AHann3 pes3ynbTatoB W3MEpeHWit
nokasblBaeT, 4YTO aHaM3aTop CrnekTpa MMeeT abCosTHYI0 MOrpelHOCTb U3MepPEeHUs

yactotel 10 'y (pucyHoKk B.6), OTKOppekTMpoBaHHOe 3HayeHWe yacTtotbl f,, &

= 66 98266 662 I'L.
Takvum 06pa3oM, U3MEePEHHOE 3HauYeHne LWNPKUHBI Nonockl YactoT D/ m 245,333 kl'u,

BIriBn

%FEHG\M

PucyHok B.3 - Agilent E440B. Pe3ynbTtat namepeHuii pasHoctu yactot / 20(mn f(
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PucyHok B.5 - Agilent E440B. Pe3ynbTaT nsmepeHuii pasHocth Yactot /<2 u | Ze2D
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» TF K- »eXk  » MROMF to. *IVI»%
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-Ngd >

i bslh M>
PucyHok B.6 - VEE Pro. Pe3ynbTtatbl n3amepeHuii yactot / 28 v / |Zin v ux pasHoctu

MpoBepka O/NTENILHOCTU CUMBOJIA Ha paguodactoTe (MpoBepka 3almuTHOro
nHTepBana) (n. 6.4.3)

B aHasmsarope cnekTpa C NMOMOLLbHO nporpamMmbl yrnpasneHus
Symbol_lenght_measurement.vee nporpammHoro komnnekca VEE Pro u3mepuTb
nepuog nostopeHuss PMH ¢ ogHoii 1 Toi e ha3oii, COOTBETCTBYHOWMI A/IMTENBHOCTY
nsaTy nocnegoBaTefibHbiX CMMBO/I0B PABVIC (pesynbTaTbl U3MEPEHWIA MoKalaHbl Ha
pucyHkax B.7 - B.9).

Vi3mepeHHas  OAUTeNbHOCTb  NATM  MocnefoBaTtesibHbIX  cumBonioB  PABUKC

coctasnset 2,525 mc (pucyHok B.8).
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PucyHok B.7 - Cnektp NC «PlH» B nosioce ckaHupoBaHus (Span) 320 kI'y,

w Aglyd M 1?2 * Pel 211 PeeBnch
UM A4 2&2Sru
Rwt-21 0 in «gan Hidtl 1W? B

PucyHok B.8 - Cnektp NC «PIMNH» B nonoce ckaHupoBaHus (Span) 1 ky,
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PucyHok B.9 - VEE Pro. M3mepeHne ganTenbHOCTU NATU NocnefoBaTesIbHbIX CUMBOJI0OB
PABUC

MpoBepka cnekTpasibHbIX Xapakrepuctuk Ha PY mn MY (n. 6.4.4)

1 MNMposepka cnektpa PY n My

11 Mpn n3mepeHnsax nnotHoctn cnektpa MY u PY curHana PABWC ucnosnb3yeTca
nporpamma Spectrum_mask?2.vee nporpaMmHoro komnsiekca Agilent VEE Pro.

N3mepeHns crnekTpanbHOM M/I0OTHOCTY MOLLHOCTU MPOU3BOAATCA LMKIAMU N0 BCEM
TOYKaM Macku cnekTpa. Vi3mepeHuss KaxkJOoW TOUKM MacKu MPOBOAATCA C 64-KpaTHbIM
ycpegHeHnem B nosioce 1klMy. OO6Llee KOMMYEeCTBO UMKIOB paBHO 16. [NoslyvyeHHble

JaHHble obpabaTtbiBatoTcss B nporpamme lzm_Spectr_maski.xmcd nporpaMmHoro
komnnekca MathCAD.

M3mepeHHas ns0THOCTb MOLLHOCTM LWymMa coctaBuna muHyc 130 abm/Ty. Ha
pucyHke B.10 npuBegeHa uamepeHHas nioTHocTb cnektpa MY u PY curHana PABUC B
nonoce 250 kU, HOPMUPOBaHHAas K YPOBHIO MUHYC 24 abm/Ty (rpadvk «YpoBeHb 1») n

Macka njoTHOCTM crnekTpa (rpadivk «YpPoBeHb 2»).
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12 Mpn n3mepeHuax nnotHoctu cnekrpa MY n PY curHana PABUC B nonocax 200 n
100 kl'y, nporpamma Spectrum_mask2.vee nporpammHoro komnsiekca Agilent VEE Pro

[lo/KHa 6bITb MOAMULMPOBaHA C y4EeTOM NapaMeTpPoB 3TUX MOJIOC.

PucyHok B. 10. NnoTtHocThb crnekTtpa MY n PY curHania PABUC B nonoce 250 kIy,

2 MNpoBepka MoLLHOoCcTN curHana PY / N4y

21 Mpn u3MepeHnax WCNosb3yeTCs CUrHasl, COCTOALMIA K3 CUMHYCOMAASIbHOTO
CUTHasla ¢ 4yacTtoToin 66,610000 MIy, COOTBETCTBYIOLLENA LEHTPY COCEAHEro KaHaia, W
curHana PABVIC ¢ LeHTpanbHoi YacToToin 66,860000 MI'y {pucyHok B.11).

MpoBepka aHasM3aTopa cnekrpa

M3mepeHne cOGCTBEHHOrO LWyMa aHasm3aropa crnektpa (Bce CurHasibl OTK/IHYEHBI,
BXOfbl CymmarTopa 3arnyweHbl  Harpyskamu 50 Om).  M3mMepeHHas  MOLLHOCTb
CO6CTBEHHOrO WyMa B nosoce 245,333 kI'y, paBHa MuHyc 85,10 gbm (pucyHok B. 12).

M3mepuTb aHa/IM3aTOPOM CNeKTpa MOLLHOCTb CUHYCOUAANIbHOTO CUrHa1a € YacToTol
66.610000 MI'L, COOTBETCTBYHIOLLEN LIEHTPY COCEAHErO KaHana, C ypoBHeM 5 MB ¢ Bbixoga
reHepaTopa npeumnsnoHHoro (curHan PABWC oTkIlO4eH, BXO[ cymmaTopa 3arfylueH
Harpy3koi 50 Om). M3mepeHHass MOLLHOCTb CMHYCOMAANIbHOTO curHasia B nosoce 1 Ky
paBHa MVHyC 46,62 obM OTHOCUTEsIbHO OMopHOro yposHs 500 mMB (pucyHok B.13). Ons

NPoBEPKN OMNOPHOro YPOBHA MNpoBeauTe u3MepeHue curHana ¢ pasmaxom 500 vB B
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nosoce 1 kl'y. Pe3synbTtat gomkeH 6biTb He 60s1ee 1 AgBM (MONYYEHHbIA pe3ynbTaT MUHYC

0,54 pobm).
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PucyHok B.11- CwurHan gnis nsmepeHus MOLLHOCTH
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PucyHok B.12 - 13MepeHne MOLLHOCTM COBCTBEHHOTO LLyMa aHannsaropa cnekrpa
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PucyHok B. 13 - 3mepeHne MOLLHOCTM CMHYCOMAa/IbHOro curHana

2.2 Mpu n3mepeHuax mowHoctu curHasia PABUAC 1 MOLHOCTM WymMa B nosioce

250 kl'y, ucnonb3dyetca nporpamma Ch_Power_meas4.vee nporpammHOro Komrniekca
Agilent VEE Pro (pucyHok B.14).

Ne U I» 41 V- k— 1M» >4 Ca V* U>»w un

A**" HA* QCERFE a »MO »<** > *m»”  m»,

PucyHok B. 14 - Vi3mepeHune molyHoctu curdHana PABUC

He MeHas nonocy wu3MepsieMblx 4yactoT (Span), M3MEpPWUTb MOLLHOCTb CUrHala

PABUC (pucyHok B.14), nocne yero nsamMepuTb MOLIHOCTb LwymMa (pucyHok B.15) (curHan
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PABUC oTkioueH, Bxog 3arayweH Harpyskoih 50 Om). B nonoce kaHana 245,333 kI
n3mepeHHad MowHocTb curHana PABWC pasHa MuHyc 27,31 gbMm, w3mepeHHas
MOLLHOCTb LWymMa paBHa MuHyc 85,02 abwm.

*
bl 110w . MessSHwo
Nta Number
a ff
RBW 3.0000CO000 KHz
AvgMwte
E*
RHM

ys I | | [ i L Heoew

g/ —_— 101 1 us.uat
..... { i} s ~( e ————-T

Cban Pur Span

anowmMomm
e — = — L
— f
Cciioci 66/16 MU Sam 3)0 Mb
BW) W MW blHAb 1bl 1-« (I1W ro]
. . OplIT«2
CharraFou« PcweiSp«iral tXrfiilj fW Lw *
-85.02 dBm /245.3330 kHz -138.92 dBm/Hz

»JIxe
lcn

PucyHok B. 15 - 13mMepeHue MOLHOCTU LuyMa

2.3 M3mvepeHne wmowHoctn curHana PABUC B pasnnuyHbiX 4acTdax Cchnektpa c
LEHTPaUIbHON vacToToin 66,680000 Ml - «BHYTpW» MOMOCkI 4YactoT (225,333 wu
235,333 Kl'y) N «BHE» - B paCLUMPEHHbIX MOsIocax 4acToT, 3axBaTbiBalOLMX WUHTEpPBasIbl
HapacTaHuss M chaga cnektpa u4acTtoT curHana PABUC (255,333; 265,333; 275,333;
285,333; 295,333; 305,333; 315,333; 325,333 1 335,333 kI'll) NpoOBOAATCSA aHasI0rMyHO
n3mepeHusam no n. 6.4.4.2. Ha pucyHke B.16 nokasaHO M3MeHeHMe MOLLHOCTM curHana
nMpY M3MEHEHWW NOJIOChl U3MEPSEMbIX 4acTOT OTHOCUTENIbHO LEHTPasibHOM MOMOChI
KaHana.

Mpu n3mepeHuax mowHoctu curdania PABUC 1 mowHocTy wyma B nosiocax 200 u
100 kl'y, nporpamma Ch_Power_meas4.vee nporpammHoro komnnekca Agilent VEE Pro

[0/KHA BbITb MOAMGMLMPOBAHA C yY4eTOM NapamMeTpoB 3TMX MoJIoC.
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PucyHok B. 16 - 3mepeHue moluHocTu curdana PABKC B pasnivyHbIX YacTsax cnekrpa

MpoBepka MoLlHOCTY wWwyMma (. 6.4.4.3)

B cootBetcTBUM C Nn. 6.4.4.2.2 B nosoce kaHana 245,333 kl'y, usmepeHHass MOLLHOCTb
curHana PABU/C pasHa muHyc 27,31 abm, namepeHHasd MOLLHOCTb LUymMa paBHa MUHYC
85,02 pbwm, otkyga OCLU pasHo 57,71 ab.

MpoBepka XapaKTepCTUKM NNHERHOCTY (NogasrieHns Bbibpoca) (M. 6.4.9)

Mpyn unsmepeHuax napametpa MNB curHana PABUC (BHEMOMNOCHOrO W3Ny4yeHus) B
nonoce 250 k'Y, wmcnonb3yetrca nporpamma Spectrum_shoulder_measurement2.vee
nporpaMMHoro komnaekca Agilent VEE Pro.

dopma criekTpa B nonoce ckaHnposaHus (Span) 320 kI'y, nokasaHa Ha pucyHke B.17.

dopmMa CrneKTpoB Ha MHTepBasiax YacToT, LLEHTPbl KOTOPbIX COOTBETCTBYIOT YaCcTOTaM

LeHTpasibHOl YacToTbl cnektpa / (Gl - MPEBbLILLAKLLEN LEHTPa/IbHYI0 YacToTy Ha
150 k'y, n /<Qljan - MeHbLUEl LeHTpanbHON YacToTbl Ha 150 kI B NOSI0OCE CKaHMpPOBaHMSA

(Span) 30 kI'u, nokasaHbl Ha pucyHkax B.18 - B.20. 3T cnekTporpamMmmbl UMET
HecTabunbHbIA XapakTep, uUx opma 3aBUCUT Kak OT BPEMEHW, Tak W OT HacTPOek
aHanmMsaTopa crnektpa - TMOJIOKEHUS W MNPOTSHKEHHOCTM WHTEpBa/ia CKaHMPOBaHWS.
N3mepeHHble NAOTHOCTM MOLLHOCTM Ha 3TUX WHTepBasiax fatT 6osee crabusibHble

OLEHKM 1 COCTaBMSAKT COOTBETCTBEHHO MUHYC (46.2; 82,4 n 83,4 abm/TL).
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XNabln ataatio*»» T
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PucyHok B.17 - ®opma cnekTpa B nosioce ckaHuposaHusa (Span) 320 kl'y,
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PucyHok B.18 - dopma cnektpa Ha yacTtoTe / XL B nosnoce ckaHvpoBaHua 30 kI
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PucyHok B.19 - ®opma criektpa Ha yactoTe /(BuM B nonoce ckaHnposaHus 30 Ky,
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PucyHok B.20 - ®opma cniektpa Ha yactote /€) I B nonoce ckaHuposaHusa 30 KLy

[na Gonee pfeTtanbHOrO WUCCNefOBaHWA XapakTtepa CKaTOB  CNEKTPasibHbIX
XapaKTepuUCTUK, OOYC/IOB/IEHHBIX KakK XapakTepucTukamy KaHaslbHOro  MoJsIocoBOro
unbTpa, Tak M HeNMHeRHOCTAMM LM(PpPOBOro MOAyIATOpa W YCUAMTENS MOLLHOCTU
nepegawoweii  Jactm cuctembl  PABUC, wncnonb3yercs  M3MEpPEeHWe  M/I0THOCTU
CNeKTpasibHOM MOLLHOCTU B Y3KMX, NMPUMbIKAIOWUX APYT K APYry nonocax WvpuHol 5 Ky

Ha nHtepsasie 30 Ky, NokasaHHbIX Ha pucyHkax B.21 - B.33.

U»?  HIId
QomrdRam P o«u Spectral De-cry

-87.27 dBm )5.0000 KHz -124.26 dBnVHz

PucyHok B.21 - IMA0THOCTb MOLLHOCTU MUHYC 124,3 abm/TY Ha vacToTe fify 1Y)
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PucyHok B.22 - MnoTHOCTb MOLWHOCTM MuHyc 119,3 nbm/I'y Ha yacToTe /<isk
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-82 36 dBm /5.0C0O0 kHz -119.35 dBnVHz
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PucyHok B.23 - TA10THOCTb MOLLHOCTM MuHYC 119,4 nBbM/Ty Ha YacToTe /<al3)

CemMMIOTTMH ‘Amrownn
Re.ew o0 «r »vewjM»t S5«pp»r.rré»(B»?r («|
aHnn$ Powet Ponei 3pec3al

-80 78 dBm /5.0C0O0 kHz -117.77 dBirvVHz

PucyHok B.24 - MAOTHOCTb MOLHOCTN MUHYC 117.8 aoBM/T'L, Ha YacToTe M
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PucyHok B.25 - MnoTHOCTb MOLWHOCTU MUHYC 111,7 nBM/T'L Ha YacToTe L
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PucyHok B.26 - MA0THOCTb MOLWHOCTU MUHYyC 103,4 abmM/TY Ha yacToTe / X9
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PucyHok B.27 - T10THOCTb MOLLHOCTU MUHYC 72,7 ABM/TY Ha vacTtoTe / ({
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Ounnd Power Power Special Derety
-70.93 dBm /5.0C0O0 kHz -107.92 dBnVHz

PucyHok B.28 - Mn0oTHOCTb MOLHOCTM MUHYc 107,9 abm/Ty Ha yacToTe / (U3
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Ounnd Power Power Spectral Derety
-74.45 dBm /5.0C00 kHz -111.44 dBm/Hz

PucyHok B.29 - Tn0THOCTb MOWHOCTK MUHYC 111,4 obmM/Ty, Ha YacToTe
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PucyHok B.30 - MA0THOCTb MOLWHOCTM MUHYC 114,3 abm/Tu, Ha YacToTe
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PucyHok B.31 - Tn0THOCTL MOLLHOCTM MUHYC 121,1 aBm/I'Y Ha yacToTe / MS)
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PucyHok B.32 - MA0THOCTb MOLLHOCTK MuHYC 120.6 abm/TL, Ha YacToTe f(o*_lss)
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PucyHok B.33 - TMA0THOCTb MOLHOCTU MUHYC 122.3 oM/, Ha yacToTe /,” um
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Ha pucyHke B.34 npuBeAeHbl pPasHOCTM CMEKTpasibHbIX MIOTHOCTEN MOLLHOCTY,

N3MEPEHHbIX B OKPECTHOCTU YacTOTbI 1 B OKpecTHocTAx yacTtoT oT / (Q 8) go

Mapavetrp [B onpegensieTcs N0  MakCMMa/lbHOMY — 3HAYEHWIO  Pa3HOCTY
CMeKTpasibHbIX MOTHOCTEN MOLHOCTU 1 cocTaBnsieT MuHyc 30,7 ABM/TL, B OKPECTHOCTM

yacToTbl / |B>VB].

=07

PucyHok B.34 - PasHOCTM cnekTpasibHbIX M/I0THOCTEN MOLLHOCTHU

Mpun n3amepeHnsix nogaeneHms Bblbpoca curHana PABKC B nonocax 200 n 100 kIy,
nporpammMa Spectrum_shoulder_measurement2.vee nporpammHOro komnsekca Agilent
VEE Pro pomkHa O6biTb mMoaudMuMpoBaHa C Yy4eToOM napameTpoB 3TUX MOJoC Mo
BE/IMYMHE CMEKTPa/IbHON LUMPUHBI  M3MEPSIEMOr0 BHEMO/IOCHOrO W3/TlyYeHUss W €ero

MoJIOXKEeHUSA OTHOCUTESBHO cnekTpa curdana PABUC.

OnpepeneHne KOrepeHTHOM MHTepthepeHUVOHHOM nomexu (. 6.4.10)

B curhan PABUC c BbIxoga reHepaTopa OMOPHOW 4YacTOTbl BBEAEHA KOrepeHTHas
MHTepdEpPEHLMOHHAs MomMexa C 4acTOTOW, GAN3KOM K LEHTPasibHO YacToTe curHana
PABUC (pucyHok B.3). PucyHkn B.35 - B.39 unniocTpupyroT npouecc NoCTEMNEHHOro
0o6HapyxeHVs 1 onpefeneHns napameTpoB KOTEPEHTHOW WHTepdepeHLMOHHON nomexu
npu cy>keHuu nosockl ckaHuposaHusa cnektpa PABUC. M3mepeHHble yacTtoTa U ypPOBEHb
KOrepeHTHOW WHTepdepeHLMOoHHOlM nomexyu (6e3 ydyeTa YaCTOTHOW MOrpeLuHoCTU

aHasMsaTopa cnekrpa) coctasniaT 66 860007 Iy, 1 MuHyc 53 obm (pucyHok B.39).
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PucyHok B.35 - TMonoca ckaHupoBaHus (Span) 400 kIy,
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PucyHok B.36 - Monoca ckaHmpoBaHus (Span) 40 kIy,
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PucyHok B.37 - MNonoca ckaHnpoBaHusa (Span) 4 kI'y,
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PucyHok B.38 - Monoca ckaHnpoBaHus (Span) 400 Iy,

-AJHOT 1858*1 40 auH

.
Hbl atbrawi

RU rbl Bio Mil..I-.04B MM dEtii

PucyHok B.39 - Monoca ckaHunpoBaHusi (Span) 100 'y,
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