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PEKOMEHAIIMM MC3-T CEPUU G
CUCTEMBI 1 CPEJA TEPEJAYHA, HUPPOBBIE CUCTEMBI 1 CETH

MEXIAYHAPOIHBIE TEJIEQ@QOHHBIE COEAVMHEHIM A U LIEITN

OCHOBHBIE XAPAKTEPUCTUKU, OBIIUE IJI BCEX AHAJIOI'OBBIX CUCTEM
IEPEJAYN

MHANBUAYAJIBHBIE XAPAKTEPUCTUKN MEXIAYHAPO/IHBIX BU-CUCTEM
TEJIE®@OHHOU CBA3U 110 METAJUIMYECKUM JIMHUAM

OBIIUE XAPAKTEPUCTUKU MEXIYHAPOJIHbIX CUCTEM TEJIEGOHHOI CBA3U
HA OCHOBE PAIMOPEJIEMHBIX MJIN CITY THMKOBBIX JIMHWU U NX COEJJUHEHNE
C METAJUIMYECKNMU ITPOBOAHBIMU JINHUAMUN

KOOPJIMHALIMSA PAIMOTEJIE®@OHUN U TIPOBOJHOM TEJIE®OHUN
XAPAKTEPUCTUKU CPEJIBI ITEPEJIAUM U OIITUYECKUX CUCTEM
MUPPOBOE OKOHEYHOE OBOPYIOBAHUE

MUDPOBBIE CETU

LIUPPOBBIE YYACTKU 1 CUCTEMA LIM®POBBIX JIMHUI

KAYECTBO OBCIIY>XXUBAHMA 1 TEXHUYECKUE XAPAKTEPUCTHUKH — OBIINE
" CBA3AHHBIE C I[TOJIb3OBATEJIEM ACIIEKTDI

XAPAKTEPUCTUKUM CPE/IbI ITEPEJIAYN
ITEPEJAYA JAHHBIX 1O TPAHCITIOPTHBIM CETSM — OBLIME TTOJIOXXEHU A
ACIIEKTHBI ITEPEJAYU ITAKETOB I10 TPAHCITOPTHBIM CETSIM
CETU JOCTVYIIA
Cetu 0CTyna Ha METATMUECKHUX KaOemsax
CucTeMbl ONTUYECKUX JIMHUN JJ11 MECTHBIX CETEH U ceTel AoCTyma
BHyTpenHue ceTn

G.100-G.199
G.200-G.299

G.300-G.399

G.400-G.449

G.450-G.499
G.600-G.699
G.700-G.799
G.800-G.899
G.900-G.999
G.1000-G.1999

G.6000-G.6999
G.7000-G.7999
(G.8000-G.8999
(G.9000-G.9999
G.9700-G.9799
(G.9800-G.9899
G.9900-G.9999

Jlna nonyuenus 6onee nodpobHoil unghopmayuu npocvba obpawamvca k nepeyrro Pexomenoayuti MCO-T.
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IMonpaBka 2

Pe3lome

B Pexomennanymu MCD-T G.9964 ykazaHbl mapaMeTpbl YIpaBJICHHs, KOTOPBIE OMPENeNsOT TpeOOBaHUs K
CIEKTPAILHOMY COJIEPXKAHMIO, MAcKe CHEKTpalbHON TuoTHocTd MouHoctu (PSD), ompenenstorcst Habop
WHCTPYMEHTOB 1js cHikeHusa PSD npu mepenmave, cpenctBa usMmepeHust 3to PSD mpu mepemaue mo
TeneOHHBIM NPOBOJAM, JIMHHUSM O3JIEKTPONUTAHUSA M KOAKCHAIbHOMY KalOemro, a Takke [OIyCTHMast
CyMMapHasi MOIIHOCTh TMepeladd Ha OINpEAEJICHHOM IIOJIHOM COIPOTUBICHUH OKOHEUHOM HarpyskKH.
Pexomenpanusi [OMONMHSET CHEUUPUKALNIO apXUTEKTyphl cHcTeMbl H  ¢usndeckoro yposHs (PHY),
conepxkarrytocsi B Pexomermamm MCO-T G.9960, cnienndukanuio ypoBHs TuHNH Nepenaadn qanabix (DLL)
B Pexomemmarimn MCD-T G.9961, a Ttaxke wH3MEHEHMS U 100aBiIecHHS K J3THM PexoMeHIanusM,
OTIPEEISIONINM MTPUEMOTIEpeIaTINK ¢ MHOTHMHU BXOAaMU U MHOTUMU BbixoaamMu (MIMO) anst opranuzanuu
JOMAIITHUX CeTel, KOTophIii onrcaH B Pexomermarun MCO-T G.9963.

B IlonpaBke 1 moGasneHa moanep:kka HoBoro mpodwist 1 6azoBoro muanaszona 200 MI' koakcnanbHOTO
Ka0ens.

B IlompaBke 2 mpuBOIUTCS CHEMUPHUKAINS CHEKTPAIHLHOTO CoAepKaHus sl yacToTHoro miaHa 200 M,
OIIPEIENICHHOTO 115l TelIe()OHHBIX JIMHUH.

XpoHoJIorn4eckasi CpaBKa

UccnenoBatenbckas YHukanbHbIN
U3 nanune Pexomennanus YT1BepxkaeHue *
KOMUCCHS uaeHTuPUKaTOp
1.0 MCD-T G.9964 16.12.2011 r. 15-1 11.1002/1000/11406
11 MCD-T G.9964 (2011) Iomp. 1 26.02.2016 r. 15-s 11.1002/1000/12579
1.2 MCDH-T G.9964 (2011) IMomp. 2 30.09.2016 r. 15-a 11.1002/1000/12843

Jns mony4deHus noctyna kK PekoMmenaanuu Habepute B aJpecHoM Toiie Bamiero opaysepa URL: http://handle.itu.int/,
OCJIe KOTOPOTO CleNyeT YHUKaIbHBIN uaeHtudukarop Pexomennanuu. Hanmpumep,
http://handle.itu.int/11.1002/1000/11830-en.
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MMPEJUCIIOBUE

MexayHaponHbelii  coro3  anekTpocBszn  (MCD) sBiseTcs CrenuamTu3upOBaHHBEIM —yuapexaeHneM OpraHuzanun
O0wennHeHHBIX Hannii B 0051acTH 3JIeKTPOCBS3U 1 HHPOPMAMOHHO-KOMMYHUKAMOHHBIX TexHonoruit (MKT). Cexrop
craggaptuzanuu  3ekTpocBssn MCD (MCD-T) — mocrosHHBI opran MCD. MCO-T orBedaer 3a H3y4YeHHE
TEeXHHYECKHX, OKCIUIyaTAllMOHHBIX M Tapu(HBIX BOIPOCOB M 3a BBEIIYCK PekOMEHIaMii 10 HHUM C LEJbI0
CTaHIApPTU3ALUH JIEKTPOCBS3H Ha BCEMHUPHOIT OCHOBE.

Ha BcemupHoii accambniee 1o cranaapruzanuu siaekrpocssizun (BACD), koTopas IpoBOIUTCS KaXKIble YEThIpEe ToJa,
ONpENeNsIIoTCS TeMbl IS M3Y4EHHUS HcClIeoBaTeNnbcKUMU KoMuccusiMu MCO-T, koTopsle, B CBOI OYepenb,
BbIpabaThIBalOT PekoMeHalny 1o 3TUM TeMam.

VYrBepxknenue Pekomennanuii MCO-T ocymiecTBiisieTcs B COOTBETCTBHH C MPOLIEAYPOH, N3I0keHHOH B Pezomonuu 1
BACD.

B HekoTOphIX 001acTsX MH(MOPMALMOHHBIX TEXHOJIOTHH, KOTOpble BXOAAT B KommeTeHuuio MCO-T, HeoOXoaumMble
CTaHIapTH pa3pabaThIBalOTC Ha ocHOBe coTpyaHndecTBa ¢ UCO u MOK.

IMPUMEYAHUE

B mHactosmelr PexomeHmanmum TepMHH "aAMUHHCTpanusA' HCHONB3yeTCS M KPAaTKOCTH W 00O3HAa4daeT Kak
aJIMUHUCTPALIUIO 3JICKTPOCBS3H, TaK ¥ MPU3HAHHYIO AKCIUTYyaTAI[HOHHYIO OpPTraHI3aIHIO.

CoOnromeHue TOJIOKEHUH TaHHOW PexoMeHmamum ocymiecTBiseTcss Ha TOOpOBOJMBHOH ocHOBe. OpHAKo MaHHAS
PekomMeHmammss MOXKET COAEpKaTh HEKOTOpBIC OOs3aTeNbHBIC TOJOXKCHHSA (HampuMep, Uil oOecredeHUs
(YHKIMOHAJIHHON COBMECTHMOCTH WJIM BO3MOYKHOCTH NMPHUMEHEHHsI), M B TAKOM cly4ae coOrogeHue PexoMeHmanum
JIOCTUTAETCS TPH BBIMOJHEHWH BCEX YKa3aHHBIX MOJIOKeHUU. [t BbIpa)keHHs TpeOOBaHUN HCIOIB3YIOTCS CJIOBa
"crnenyet", "momken" ("shall") mnm HekoTOpbIC ApPYrHe OOS3BIBAIONINE BBIPAKCHUS, Takue Kak "o0s3an" ("must"),
a TaKke UX OTpUIaTeNnbHbie GOpMbI. YTOTpeOIeHHe TAKUX CJIOB HE 03HAYAET, YTO OT KaKOH-IMOO0 CTOPOHBI TpeOyeTcs
coOI0IeHre MOJI0KEHNH TaHHo PexoMengaimm.

[IPABA MHTEJIJIEKTYAJILHOM COBCTBEHHOCTH

MCD oOpamjaer BHUMaHHE Ha BEPOSTHOCTh TOTO, YTO IMPAKTUYECKOE NPHUMEHEHHE WM BBINOJHEHHE HACTOSIICH
PekomeHmanmmMn MOXKeT BKJIIOYATh HCIOJIB30BAHHE 3asBICHHOTO IIpaBa HHTEIUIEKTyalbHONH cobcTtBeHHOCTH. MCOD
HE 3aHMUMaeT KaKyro ObI TO HU OBIJIO O3UIMI0 OTHOCHTEJIFHO MOATBEPXKICHHUS, ICHCTBUTEIFHOCTH WM IPUMEHUMOCTH
3asBJICHHBIX IIPaB MHTEIUICKTYaJIbHOH COOCTBEHHOCTH, HE3aBUCHMO OT TOTO, JOKa3bIBAIOTCS JIM TaKHE IIpaBa WICHAMH
MCD nm ApyrumMH CTOpOHaMH, HE OTHOCSIIMMHUCS K ITpoleccy pa3paboTkn Pekomennanum.

Ha wmomenT yTBepxkaeHus Hacrosimedi Pexomenmammu MCD monydyun u3BelIeHHE 00 WHTEIUICKTYalbHOMN
COOCTBCHHOCTH, 3allMIICHHOW MAaTeHTaMH, KOTOPBIE MOTYT TOTPeOOBaThCS [UISL  BBITIOJHEHUS HACTOSIIECH
Pekomenmammu. OmHAKO Te, KTO OyJIeT NMPUMEHATh PeKOMEHIalHio, MOJDKHBI MMETh B BHIY, YTO BEIINICCKa3aHHOE
MOXET HE OTpakaTh CaMyIO MOCIEAHION WHGOPMAIIHNIO, U MTOATOMY MM HACTOSTEILHO PEKOMEHIyeTCs oOpaImarbes K
nareHTHOU 6ase ganubix BCD 1o anpecy: http://www.itu.int/ITU-T/ipr/.

© ITU 2017

Bce npaBa coxpanensl. Hu oqHa n3 yacteld JaHHOW MyOIMKaIllid HE MOXKET OBITh BOCIPOM3BENCHA C TMTOMOIIBIO KAaKUX
OBl TO HU OBUIO CpeACTB 0€3 MPeABAPUTENHHOTO MUCHBMEHHOTO pazpemeHust MCD.
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Pexomenpanusa MCD-T G.9964

YHupuuupoBaHHble BLICOKOCKOPOCTHBIE IPHeMoTiepeIaTYuKI
JJI51 OPraHU3aluU MPOBOJHBIX JOMANIHUX ceTell — Crnenudukanus
CNEKTPAJIbHOI MJIOTHOCTH MOIIHOCTH

IMonpaBka 2

Peoaxyuonnoe npumeuanue. — Jannas nyonuxayus cooepicum ROIHuLL meKkcm. H3meHeHus, 6HOCUMble
Hacmosiwel NONPAasKol, NOKA3AHbL 3HAKAMU ucnpasieduss omuocumenvio Pexomenoayuu MCO-T G.9964
(2011 2.), éxnrouasn Ionpasxy 1 x neti (2016 2.).

1 Cdepa npumeHeHnst

B macrosimeit Pexomenmanuu ykasaHbl NapaMeTpbl YIPABICHUS, KOTOpPbIE OIPEENAIOT TpeOOBaHUS
K CIIEKTPAJILHOMY COJep)KaHUI0, MACKE CIIEKTpanbHOW mioTHOoCcTH MomtHocTH (PSD), onpenenstorcs Habop
WHCTPYMEHTOB Ana cHwkeHuss PSD npu mepenmaue, cpeactBa usMmepeHus 3tod PSD mpu mepemaue
1o TeneOHHBIM MPOBOJAM, JMHUSAM 3JIEKTPONMTAHUS M KOAKCHAJIbHOMY KaOelo, a TakXkKe HOIycTUMast
CyMMapHasT MOIIHOCTh II€pe/ladydl Ha OIpPENEICHHOM IIOJIHOM CONpPOTHBIEHUH OKOHEYHON Harpy3KHu.
PexomeHnpanusi JOMONHSET CHENU(HUKALUIO apXUTEKTYphl cHCTeMBl W Qu3udeckoro yposHs (PHY),
comepxkamrytocss B [ITU-T G.9960], cnemmdukanmmro ypoBHS nuHHM Tnepenaun naHHeix (DLL)
B[ITU-T G.9961], a Takke W3MEHCHHS | J00aBJICHHSA K ITUM PeKOMEHAAIUsIM, OIPEACIISIOIINM
MpUEeMOIepeaTYUK ¢ MHOTHMHU BXOJaMU/MHOTMMH Bbixogamu (MIMO) myist opranu3aiiy JOMalTHUX CETeH,
Kotopsii onucan B [ITU-T G.9963].

2 CrnpaBoyHble JOKYMEHThI

Vkasannsle Hmwke Pekomenmanum MCD-T m japyrue crpaBOYHBIE JIOKYMEHTBI COJAEPIKAT IOJIOKEHHMS,
KOTOpBbIE IIyTEM CCBUIOK Ha HHUX B JAHHOM TEKCTE€ COCTABIIAIOT IOJIOKEHHUS HacTosued Pexomenmaumu.
Ha moMeHT nyOnukanmuy yka3aHHbIE W3JaHUS OBUTH JeWCTBYIOIIMMHU. Bce Pexomenmammm u apyrue
CIPaBOYHbIE JIOKYMEHTHl MOTYT TIOJBEpraThCsi IEPEeCMOTPY; IIO3TOMY BCEM IMOJB30BATENIIM JaHHOMH
Pexomenmanum mpeniaraercs U3y4UTh BO3MOXHOCTH MPUMEHEHUS MOCIEAHEro n3naHus Pekomenpanuii u
JOPYTUX CHPAaBOYHBIX TOKYMEHTOB, NIEPEUHCICHHBIX HIKe. [lepeuenp neiicTBYONMX Ha HACTOALINA MOMEHT
Pexomenmanuit MCO-T perymspHo my6mukyercsi. CcbUlka Ha JOKYMEHT, MPUBEICHHBIN B HaCTOAIIEH
Pexomenpanuu, He MpUIAET eMy Kak OTAEIFHOMY TOKYMEHTY cTaTyc PexomeHmanuu.

[ITU-T G.9960] Pexomenmanust MCO-T G.9960 (2011 r.), Vuuguyuposannsie svicokockopocmuvie
npuemonepedamyuxy 0Jis OP2AHU3ayUU NPOBOOHBIX OOMAWHUX cemell — apXumexmypa
cucmemvl U cneyupurayus Guauiecko2o yposHs.

[ITU-T G.9961] Recommendation ITU-T G.9961 (2010), Unified high-speed wireline-based home
networking transceivers — Data link layer specification.

[ITU-T G.9963] Recommendation ITU-T G.9963 (2011), Unified high-speed wireline-based home
networking transceivers — Multiple input/multiple output specification.

3 Omnpenenenus
B nacrosimeit Pekomenaanum onpenenstorcs ciaeayonme TepMUHBL:

3.1 yacroTHblii miian (bandplan): Onpenenennsrit muamna3oH 4aCTOTHOTO CHEKTPa, COMOCTABIEHHBIN
TOJBKO C OJHUM JOMEHOM. B OJHOM JOMEHE MOTYT HCIOJB30BaTHCA HECKOJIBKO YACTOTHBIX IUIAHOB, MpU
YCIIOBUM YTO JIFOOOW YaCTOTHBIN IUIAH OYJIET SBISATHCS MOJIMHOKECTBOM WIIM HaJIMHOXKECTBOM BCEX JPYTHX
YaCTOTHBIX IUIAHOB B JaHHOM jJoMeHe. YacTOTHbIA IJIaH 3a/Ja€TCsi HWKHEW M BEPXHEW TpaHUYHBIMU
YacTOTaMH 3a HCKIItoueHneM paanodactotsl (PY), koTopas onpenensercs IMUPHUHOMN MOJIOCH U LEHTPaIbHON
4acTOTOM.
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3.2 6asoBbiii auamazon (baseband): YacrorHelii muama3oH, 3aJaHHBIA YaCTOTOM IOBBIMIAIOIIETO

npeobpaszoBanusi Fuc = 0 u yacroToli BepxHero cmerieHus Fus = FscxN/2 (cMm. tabmuny 7-67 B
[ITU-T G.9960]).
3.3 nomen (domain): Yacte momarineii cetu, cornacuo onpeneneauto B MCO-T G.9960, coneprkainas

BEIYIIMH y3€T JOMEHa M BCE TE Y3JIbl, KOTOPhIE 3apEerHCTPHUPOBAHBI C JAHHBIM BEIYLIMM Y3JIOM JIOMEHA.
B xonTekcTe nanHo# PexoMeHmanmy wcmonb30oBaHWE TepMHHA "MOoMeH" 0€3 YTOYHEeHHs O3Ha4daeT "TOMEH
MCO-T G.9960", Torma Kak HCHOJB30BaHME TEPMHMHA "HMHOPOIHBIM JOMEH" o3Ha4yaeT '"IOMEH,
He otHocsmuiicss K MCO-T G.9960". C tepmunamu "momeH" 1 "WHOPOIHBIA JOMEH" MOTYT MCTIOIB30BATHCS
TOTIOJTHUTENBbHBIE ONpeAeIIeHNs (HampuMep, "3IeKTpoceTeBoi").

3.4 Beaymuid y3ea aomena (domain master) (DM): V3en, noanepkuBaromuii GyHKIMHA BEAYILETO
y3l1a JIOMEHa, KOTOPBIA YMpPAaBisieT (OCYLICCTBISICT KOOPAWHALIMIO) BCEMH NPYTMMH Y3JIaMH B TOM K
JoMeHe (TO ecTh PacIpeaeNseT PEecypchbl MOJIOCHl YaCTOT M YHPAaBJsieT MpuoputeTamu). B moboM pomene
MOXeT OBITh TOJBKO OJIMH aKTHBHBIN BEIYIIHUI y3€J JOMECHA, a BCE OCTAJIbHBIC Y3JIbl B JOMEHE YIIPABJISIOTCS
(KOOPIMHUPYIOTCS) STHM BEAYIIMM Y3IIOoM. B ciiydae c0osi Bemymiero ysia JOMEHa JAPYroi y3el 3TOro
JIOMEHa, CIIOCOOHBIH BBIIOMHATH (DYHKIMHI BEAYLIETO y3I1a, JOJDKEH B3Th Ha ce0st QyHKIMU BEAYLIEro y3ia
JOMEHa.

3.5 nomauHsisa cetb (home network): JIsa nnu Gosee y3ia, criocoOHBIE 0OMEHUBATHCS MEXIY COOOM
nHpopMarueil MO0 HEMOCPEACTBEHHO, OO dYepe3 pelledHBId y3en Ha (QU3NYeCKOM YpOBHE WIIH
MOCPEICTBOM MEXAOMEHHOI'O MOCTa Hall (U3NUECKUM YpoBHEM. JlOMalIHSS CeTh COCTOUT M3 OJHOTO MU
HECKOJILKMX JTOMEHOB. B KOHTEKCTe JaHHOW PexoMeHmanuu HCIOJIb30BaHUE TEPMHUHA 'ITOMAIIHSS CeTh'
o3HauaeT "momamHsas cetb MCO-T G.9960". HMcnonb3oBaHue TepMUHA "HHOpOAHAs AOMAIIHAS CETh"
o3HauaeT "moMamrHAA ceTh, He oTHocsmascs k MCDO-T G.9960". Ucnomb3oBanme TepmuHa "ceTs" 0e3
omnpejeeHust 0003HavYaeT Jr00e coueTanrue TepMUHOB "nomariHss cetb MCO-T (G.9960", " momamiHss ceTb,
He oTHOcsmasca K MCO-T G.9960" u "cets aboHeHTCKOTO NocTymna". Mcnons3oBanre TepMuHa "MHOPOIHAS
ceTp" oOO3HauaeT MOOOE coveTaHWe TEPMHUHOB '"IOMAIHSS CeTh, HE oTHocsamascs k MCDO-T G.9960"
1 "ceTh aDOHEHTCKOTO JocTyma.

3.6 cpena nepexauu (medium): IIpoBoaHOE 000pPYIOBaHHE OJHOTO Kilacca JIMHHH, 00ECIICUHBAIOIIEE
¢du3nUecKoe COCAMHEHHE MEXIy Yy3lIaMHd. Y37bl, COCJAWHEHHBIC C OJHOM CpEeIOd Mepeaadd, MOTYT
OCYIIIECTBIISITh OOMEH MaHHBIMUA Ha (HH3MYECKOM YPOBHE M MOTYT CO3/aBaTh B3aWMHbIC MOMEXH, €CIIA OHH
HC UCIIOJBL3YIOT OPTOTOHAJIILHBIC CHUIHAJIbI (HaHpI/IMep, Pa3iIMYHbIC YaCTOTHBIC AWAIIa30HBI, pPa3JIMYHBIC
BpPEMEHHBIE HHTEPBAIBL.

3.7 y3eda (node): Jlro6oe ceTeBoe ycTpoiCTBO, KOTOPOE CoepKUT premornepenatdnk MCD-T G.9960.
B xoHTekcTe maHHOUW PexomeHmamnuu HCmonb30BaHME TepMuHA "y3en"' 0e3 ompejeneHus o3HavaeT 'y3en
MCD-T G.9960", Torna Kak MCMOIb30BaHUE TEPMUHA "MHOPOJHBIN y3en" o3HauyaeT "y3el, He OTHOCSIINNCS
kK MCO-T G.9960". C tepmunamu "y3en" u "MHOPOIHBIA y3€1" MOTYT MCHOIB30BaThCS JONOJHUTEIbHBIE
onpeaeneHus (HanpuMmep, "peneiHbI").

3.8 nosoca mpomyckanus (passband): TTomoca wacToT, ompeaensieMas YacTOTON IOBBIMIAIOIIETO
npeobpazoBanusi Fuc = 0 u uactoroil BepxHero cmemeHuss Fus >> FseXN/2 (cm. tabmuiy 7-67 B
[ITU-T G.9960])).

3.9 paxuouactora (radio frequency) (PH): ITosoca 9acToT, onpeaenseMas 4aCTOTOM MOBBIIIAIOIIETO
npeobpaszoBanus Fuc > 0 u rienTpanpHOl yactoToit Fc = Fuc + Fus >> FscXN/2 (cm. Tabnuier 7-67 u 7-68
B [ITU-T G.9960]).

3.10 noaHecymas (mogHecymas OFDM) (sub-carrier (OFDM sub-carrier)): IlenrpasipHas yactota
kaxaoro mnoxakanagsa OFDM, Ha KOTOpOHl MOXHO OCYIIECTBJISTh OWUTOBYIO MOIYJIALIHMIO JUIS IEpPeIadu
JAHHBIX Yepe3 MOJKaAHA.

3.11 noakanan (moakanaa OFDM) (sub-channel (OFDM sub-channel)): ®ynnamenransHbrii
aneMeHT TexHosioruu Moayisiind OFDM. OFDM-MoynsaTop pasfenseT mojocy 4acToT KaHalla Ha TPYIIITy
HapajJiesbHbIX 10JJKaHaJIOB.

3.12 kiaacc Jguaun (wire class): OamH ©3 KiIaccoB JMHHUM, HMMEIOIIUA OJMHAKOBBIE OOIIUE
XapaKTePUCTUKH: KOAKCHAIbHBIN KalOesb, JOMAIIHUE MPOBOJA 3JICKTPOIUTAHUS, MPOBOAA TeneOHHOM
JTUHUY U Kabenb Kateropum 5.
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4 CoxpaneHusi H aKPOHUMbI

B nacrosielt PexkoMeHaanuu UCHOJb3yIOTCS CIIEIYIONINE COKPAIIEHUSI U aKPOHUMBI:

BB BaseBand bazoBeril nuana3ox

CB Coax Baseband ba3oBsIii [uama3oH KOaKCHAIBHOTO Kabels

CRF Coax Radio Frequency PanmnouacToTa KoOaKCHAIbLHOTO KaOels

DM Domain Master Benyumii yzen qromena

LPM Limit PSD Mask Macka orpannuenus PSD

OFDM Orthogonal Frequency Division MyIbTHIUIEKCHPOBAHUE C OPTOTOHATBHBIM
Multiplexing JISJICHUEM TI0 YaCTOTe

PB Power-line Baseband bazoBbIil Tuana3oH JUHUA 3JIEKTPOITUTAHHS

PHY Physical layer DusnyecKuil ypoBeHb

PSD Power Spectral Density CnekTpalibHas IIOTHOCTh MOIIIHOCTH

PSDC PSD Ceiling I[penenbHbIA YPOBEHB CIICKTPAIbHON TIIOTHOCTH

MOIIHOCTH

PSM PSD Shaping Mask Macka ¢opmuposanus PSD

RF Radio Frequency Pagnouacrora

RPM Regional PSDM Mask Pernonansnas macka PSDM

SM Sub-carrier Mask Macka nogHecyiuei

5 Macka PSD nepexaun

Macka PSD-nepemaun (TxPSD) ompenensiercst mackoit mogaecymux (SM), mackoit popmupoBanus PSD
(PSM), nonaByieHneM y4aCcTKOB MEKIYHAPOIHBIX JHANA30HOB JIFOOUTEIBCKON PaIHOCBS3H, OMPEACISICMbIM
B JIaHHOM ITyHKTe, Mackoi orpanmueHuss PSD (LPM), ompeneiacHHON mjisi KaKJAOH OTICIBHON Cpeibl
mepeiay, a TaKke pernoHansHoi Mackoit PSD (RPM), ecim ee onpeaeneHrie COAEP>KUTCS B PETHOHATILHOM
mpmnoxkeHud (cMm. [ITU-T G.9960]). Ogna u ta xe macka TxPSD nomkHa mpuMeHSTHCS KO BCEM y3laM
JIOMEHa.

Hns mpuemonepenaryrika MCO-T G.9960 PSD curnana nepepaun Ha t000H 4acTOTe HUKOTJA HE JOJDKHA
BBIXOJUTH 3a mpenensl Macku PSD-nepenaun. st npueMonepenatunka MC3O-T G.9963 cymma 3HaueHui
PSD nByx curnamoB mepemaud, mepefaBacMbIX OT JIBYX NMOPTOB Tx Ha m000# 9acToTe, HH TPHU KAKHUX
ycIoBHsX He noikHa npesbimaTth TXxPSD. PSD curnana nepenaun MoxeT JOMOJHUTENBHO OTPaHUYUBATHCS
npenensHbM ypoBHeM PSD (PSDC), npuMeHsieMbIM K y371aM, Y4aCTBYIOLIMM B ONPEACICHHOM COeIUHEHUH
(mynkr 5.4).

Macka LPM (cMm. nyHKTHI 6.1.2, 6.2.2 1 6.3.2) onpenensier abconroTHeil npeaen PSD-nepenaun. OqHako
€CIIU 17151 KOHKPETHOTO pernoHa onpezeieHa Mmacka RPM, B kauecTBe aOCOMIOTHOTO MpeAesia UCIIONb3yeTCsl
HauMeHbIIMH u3 ypoBHed Macok LPM m RPM Ha mo6oit 3amannoit wacrore. SM, PSDC u PSM
o0ecrieynBalOT JanbHelee orpannieHue u GopmupoBanue PSD-mepenauun, MCHONB3ysl TPH MeEXaHU3Ma:
MacKMpOBaHHE TOJHECyIIel (MoJaBIeHHE Y4YacTKOB CIIEKTpa), TMpeneibHoe orpaHudeHue PSD
(orpannuenue yposusa PSD) u popmuposanue PSD.

[Mpuemonepenatunikn MCO-T G.9960 u MCDO-T G.9963 pOmKHB TOAJACPKUBATH MACKHUPOBAHUE
MOJHECYIIeH, TIOAaBJICHHE YYacTKOB MEXKIYHApOJIHBIX JHMANa30HOB JIIOOMTEIBCKOH  ParoCBsI3U
n orpannyenue PSD. Iloxgnep:xka popmuposanust PSD neobs3arenbHa.

Macka PSD-nepepaun [10KHa COOTBETCTBOBATH HALIMOHAIBHBIM M PETHOHAIBHBIM HOPMAaTHUBHBIM
TpeOOBaHUM.

Macka LPM omnpenensercs Ha OCHOBAHMH IPENIOJOKEHUS, YTO HM3MEPEHUs IMPOBOAATCA C IMOMOIIBIO
obopynoBaHus, cooTBercTBytomero crnenupukanusm [b-IEC CISPR 16-1], ¢ ucnonp3oBaHueM AeTEKTOpa
CPEeTHEKBaJpaTHYECKUX BEIWYMH C (QyHKOMeH "yaepkaHusi MakcuMmyma' TIpH IIHPHHE TOJIOCH
o pazpemenuto 9 kI'm st gactot Hmwke 30 MI'm n 120 k[ s gacroT Beimie 30 MI'm. Jlns cobmonerus
TpeboBanuii crangapta [b-IEC CISPR 22] u npoBeneHus AOCTOBEPHBIX M3MEPEHHH NMpUEMOIepenaTInKu
MCD-T G.9960 momxHBI HaXOOUTHCS B aKTHBHOM COCTOSIHMM 10 MeHbIIeill Mepe 10 mpoieHTOB BpeMeHH
Y TIOJAEP>KMBATh YPOBEHHb MOIIHOCTHY NIEpeiaun B TeueHHe MUHUMYM 250 Mc.
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[MPUMEYAHHE. — IloMnmo omnuchiBaeMbIX B JAHHOM IIYHKT€ MEXaHH3MOB, ONPENEIISIOMNX aOCONIOTHBIE YPOBHHU
orpannueHuss PSD-niepenadyu (kak B OCHOBHOH TOJIOCE, TaK M BHETOJIOCHOM), HacTOsIIass PekoMeHanus onpeenser
MEXaHM3M IpezeapHoro orpanndeHus PSD, koTopslil obecriedynBaeT AMHAMUYECKOE MOHIKEHNE MOIIHOCTH TIepeiadn
JUISL KaXJIOTO OTJCIBHOTO COEAWHEHUS 10 MUHHMAJIBHOTO YPOBHS, JOCTaTOYHOTO Uil oOecredeHWs 3aJaHHOTO
kauectBa ycryr (QoS).

5.1 MackupoBaHu€e MOTHeCYIIHX

MackupoBaHue TMOJHECYIIUX JO/DKHO HCIONB30BaThCsl JUIS TIOJABJICHUS TIepefadyd Ha OJHOW WK
HECKOJIbKUX TOJHECYIIUX. YCJIOBHS MAaCKHPOBAaHUS TMOJHECYIIHX OMPEACISIFOTCS MACKOW TMOAHECYIIHX
(SM). MomHoCTh Iepeaayy MOAHECYIINX, YKa3aHHBIX B Macke SM, TOMKHA paBHATHCS HYINIO (IO TMHEHHON
mkane). Macka SM uMeeT NMPUOPUTET HAJl BCEMHU JIPYTMMU HHCTPYKIUSMHU, OTHOCSIIMMUCSA K MOIIHOCTH
nepeaayy MoJHECyIHX.

Macka SM omnpenensercss B BUJIe HECKOJIBKIX MaCKHPYEMBIX YaCTOTHBIX IWANMa3oHOB. Kaxapli auama3oH
3a7aeTCsA HAYaIbHBIM HHACKCOM MOIHECYIEH (X1) 1 KOHEYHBIM HHIEKCOM TOAHECYIEeH (XH) B BUAE {Xi, XH}-
Macky SM, BKITIOYAOIIYIO S AMANa30HOB, MOXKHO MPEJICTABUTH B CIEIyIOIIeM (hopMaTe:

SM(S) = [{Xvr1, Xn1}, {Xr2, XH2}, ... {Xts, XHs}]-

Bce momHecymue B mpeenax 3aJaHHOTO JHMAara3oHa, TO €CTh C WHAEKCAaMH OOJbIE WM PaBHBIMH XL
Y MEHBIIIC WIN PABHBIMH XH, JIOJDKHBI OTKIIIOUYAThCS (TIepeaBaThCs C HYJICBOM MOITHOCTBIO).

MesxayHapoJHble JUana3oHbl JOUTeNbCKol pagrocBssu (cM. [Ipunoxkenne D) He SBISIOTCA 4acThIO MaCKU
SM. V3en pomkeH o0yagaTh BO3MOMKHOCTBIO OTKJIFOYEHHS OIHOTO WM HECKOJBbKHX JAUANa30HOB
JMOOHUTENECKOW PaIHOCBSI3H.

[NPUMEYAHUE. — Macka SM mpenHa3HadeHa JJii OXBaTa MAaCKUPYEMBIX TOJHECYIINX, OIpeaesieMbIX
PETHOHANBHBIM TIPHUIIOKEHUEM U COONIOICHUS MECTHBIX HOPMATHBHBIX TPEOOBaHMA, 1 MACKUPYEMbIX TOIHECYINX,
ONPEIENAEMbIX MI0JIb30BATEIEM WU MOCTABIIMKOM YCIYT B LIEISX YIPOILIEHHUS JOKAJIBHOTO pa3BEPThIBAHUS .

5.2 @DopMHpoOBaHHe CHEKTPATbHON MJIOTHOCTH MOITHOCTH

dopMHUpOBaHHE CHEKTPaJbHOH IUIOTHOCTH MOIMHOCTH (PSD) mo3BONSIET BBINOJIHATH TOHWKCHUE
PSD-mmepenaun B HEKOTOPBIX 4YaCTSIX CIHEKTpa, TJIABHBIM 00pa3oM sl oOecredeHus] CHEeKTpaTbHOH
COBMECTHMOCTH U COBMECTHOH paOOThl C HHOPOIAHBIMH TEXHOJIOTHSIMH JAOMAILIHHMX CETeH. Y CIIOBUA
¢dopmupoanus PSD 3amatorcst mackoii popmupoBanus PSD (PSM).

Macka PSM 3anmaeTcs B Anama3oHe 4acTOT MEXJy HM3IIEH MOJHECYIIeH X1 W BBICIIEH MOJHecymen Xu
U COCTOMT U3 OJHOIO WJIM HECKOJIBKHX YAaCTOTHBIX CETMEHTOB. ['paHMIBI CErMEHTOB OMNPEAEIAIOTCS
3aJlaHHBIMK TOYKaMHU u3jioMa. B mpenmenax kaxaoro cermMeHra PSD MoxeT ObITh MOCTOSIHHON JIMOO
(hopMHpOBaTh JIMHEHHYIO HAKJIOHHYIO XapaKTEPUCTHKY MeEXIy 3anaHHeIMu ToukamMu PSD (B nbm/I'm)
C YaCTOTOM, BBIPAKEHHOM B TMHEHHOM MaciTabe (pucyHOoK 5-1).

MunumyM Macku
; ; ; . orpanndenus PSD (LPM)
1 1 u pernoHanbHO# Macku PSD (RPM)

PSD,,

Macka PSD-niepenaun
(TXPSDY’

q X, X, X Xy HHJIEKC TIOHECY el
G.9964(11)_F5-1

a)
Ha sToMm prcyHKe He moka3zaHa Macka nojgaecyumx (SM).

Pucynok 5-1 — Ilocrpoenue macku PSD-nepenaun
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Kaknas Touka wmzimoma PSM ompenensercs HWHAEKCOM MOAHECyIeHd Xn W BenuuuHoH PSD, Ha aToM
noxHecymei, BelpakeHHoW B abm/I'm {Xn, PSDn}. Bemmuuna PSD; Taxxke HODKHA NPUMEHSTHCS
K MOTHECYIUM HIDKE X1, 8 BeuunHa PSDy Takke MODKHA MPUMEHSTHCS K MOAHECYIINUM BBIIIE XH. Macky
PSM, BKITIOYAIOIIYIO S CETMEHTOB, MOKHO MPEJCTABUTH TOYKamu u3ioma (S+1) B cieayrotiem Gopmare:

PSM(S) = [{x1, PSD1}, {X2, PSD2} ... {Xs, PSDs}, {Xn, PSDn}].
JIro6oit y3en, moanepkuBaroiiuii popmupoBanne PSD, momxen moaaepxuBaTh 10 32 Touek u3inoma PSM.
MakcuManbHast KpyTH3HA HAKJIOHHBIX Y4aCTKOB Macku PSM moiexxur ganpHeeMy pacCMOTPEHHUIO.

Ecam onna mim HeckoJIbKo Touek m3iaoMa PSM 3amans! Beime LPM mmm pernonansHoit Macku PSD (RPM),
Macka PSD-niepenaun mopkHa ObiTh paBHa: TXPSD = min(PSM, LPM, RPM). Bce Benuuunbl PSD, Touek
n3ioma PSM nosxHbl OBITE Oouibliie BeTUYUHB PSMnin. Bennunna PSMmin He n0o/DKHA OBITH 0OJiee YyeM Ha
30 nb HKe MUKOBOH BeTHMYMHBI Macku Gopmuposanus PSD.

[NPUMEYAHUE. — Touku m3noma PSM He mMelOoT OTHOIIEHHS K TodkaM u3nomMa SM; macka SM m mpaBmia

MOJIABJICHUS YYACTKOB MEXKIYHAPOIHBIX JIHAMA30HOB JFOOUTEIBCKOW paJMOCBI3M BCEra HUMCIOT MPUOPUTET HAJ
Mackoi PSM, eciu oHU 3aaHbl 1T TEX )K€ UHIECKCOB.

53 IMonaBeHne Y4aCTKOB MEKIYHAPOAHBIX THANA30HOB JHOOUTEIbCKONH PATHOCBA3H

Ecnmu kakoi-nubo [uamna3oH JOOMTENBCKONW PaAMOCBA3M MAaCKHpYETCs, HOOHECYLIHEe C YacTOTaMHu
(FaL—Fsc) < f < (Fuut Fsc), tme Fau 1 FuL — 3TO HIDKHSISE M BEPXHSSA YacTOTHI JIFOOUTEIHCKOTO
panuouanazoHa coriacHo ompeneneHuio B [Ipunokennn D, HomKHBL OBITH OTKIIOUEHHI (TIepenaBaThCs
C HyJIEBOH MOMIHOCTHIO). Kpome Toro, y mo0oro y3ma, padoTaromiero mo Tene(oHHONW JTWHUN WIH JIMHUU
anekTporutanusi, PSD mepemaBaemMoro curHama BO BCEX MEXAYHAPOJHBIX UANa30HAX JIFOOUTEIHCKON
pannocBsA3y, MACKUPYEMBbIX B 3aJaHHOM JOMEHE, He AOJDKHA mpeBbimats —85 abm/I'm.

Kpytusna xapakxrepuctuku PSD mnst popMupoBaHus MONOCH MOAABICHUS OMPEAETSETCS IO YCMOTPEHUIO
MIPOU3BOIUTCIIA.
5.4 IIpenenbHbIl YpOBEHb CHIEKTPAJIbHOM IVIOTHOCTH MOLIHOCTH

[penensuerii yposens PSD (PSDC) ompenensier ypoBerb PSD, KOTOpBI MCHONB3yeTCs I HAIOKEHUS
orpaHuyeHus (TO €CTh NpeneiIbHON (QyHKIMM) Ha niepenaBacMbiii curHai. PSDC He 3aBUCUT OT 4acTOTHI
u o0o3HauaeTcss ogHOW BenuuumHoW B abm/I'm. JlomyctumbiM auamazoHom BenuwuuH PSDC  sBistoTcs
sgauedus ot —50 nbm/I'q o —100 nbm/T'1 ¢ maramu o 2 1b.

PSDC nmomxen moanaepuBaThesi BceMu npuemorniepenatankamu MCO-T G.9960.

5.5 IlopaBaenne yyacTtkoB quana3oHoB VDSL2

JIroOo¥t  y3en, paboraronuii 4Yepe3 TEICPOHHYIO JIMHUIO, KOAKCHAJIbHBIH Kalenb WIM JIHHUIO
DJIEKTPONUTAHUSA, JOJDKEH TWOAJASpKUBaTh CHIDKeHHe PSD mepemaBaeMoro curHajga B OJHOM HWIIU
HECKOJIBKMX YaCTOTHBIX Auana3zoHax VDSL2 no ypoBHEH, JOCTaTOUHBIX AJIS HAJIEAKHOUM Nepesadu CUTHAJIOB
VDSL2 cornacuo onpenenenuto B [Ipunoxennn E.

6 CHeIII/I(l)I/IKaIII/Iﬂ CHCKTPAJIBHOI0 COAECPKaHUA 1JIAA PA3JUYHBIX TUIIOB CPEALI EpeaavdIn

6.1 Crnennduranus CIeKTPAJIbHOI0 COAEPKAHMA NJIs TeJ1e(OHHBIX JUHUH

6.1.1 Ilapamerpsl ynpaBjeHus

B rtabnmuue 6-1 mpuBeneHsl aomycTuMmble napamerpsl ynpasieHuss OFDM ans pa3snuuHBIX 4YacTOTHBIX
IJTAHOB, ONIPEAEICHHBIX T TeneoHubIx uuuit. [Tapamerpsr onpenenens: B [ITU-T G.9960].
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Taoéauuna 6-1 — [Mapamerpsl ynpasiaenusi OFDM nist TesiepoOHHBIX JTHHUH

Tun gomeHa

ba3zosblii 1uana3ol tenedonnoi JuHuu (Ilpumeuanne 5)

HazBanmue
YacTOTHOIO IJIaHA

50 MI'u-TB
(IIpumeuyanue 2)

100 MI'u-TB
(IIpumeuyanne 3)

200 MI'u-TB (Ilpumeyanue 4)

IOTHECYIIINX
(ITpumeyanue 1)

MMapametp

N 1024 2048 4 096

Fsc 48,828125 k't 48,828125 xI'x 48,828125 kxI'

Nai N/32 x k st k = 1,...,8 Be1Gopok | N/32 x k st k = 1,...,8 Be1Gopok | N/32 x k s k= 1.....8 BIOOpOK
nipu 50 MBEIO/C nipu 100 MBBI6/C npu 200 MBb16/c

Nai-Hp N/4 =256 BeIOOpOK N/4 = 512 BeIGOpOK N/4 = 1024 BbIGOPOK
nipu 50 MBEIO/C nipu 100 MBEI6/C npu 200 MBrIG/c

Nci-or N/4 =256 BeIOOpOK N/4 = 512 BeiGopok N/4 = 1024 BbIGOpOK
nipu 50 MBEIO/C nipu 100 MBEIG6/C npu 200 MBrIO/c

B N/32 = 32 Beibopku N/32 = 64 Be1OOpKH N/32 = 128 BBIGOPOK
nipu 50 MBEIO/C nipu 100 MBEI6/C npu 200 MBrIG/c

Fus 25 MI'n 50 MI'n 100 MT'g

Fuc 0 MI'g 0 MI'g 0 MI'g

IIpaBuno unpexcanuu | [IpaBuio Ne 1 IIpaBmio Ne 1 [IpaBuio No |

TTPUMEYAHUE 1. — Bonee noapoOHbIe CBEICHHS O MPaBUIaX HHICKCAIIMH TOIHECYIIUX MPUBEICHBI
B myHkre 7.1.4.1 [ITU-T G.9960].

TIPUMEYAHME 2. — [Tlnana3on gactot nogaecymux ot 0 go 50 MI'm.
ITPUMEYAHUE 3. — Jluana3zon yacrot noxuecymux ot 0 1o 100 MI'm.
[TPUMEYAHMUE 4. — Iuana3od yactot noaHecymmx oT 0 ;o 200 MI'1L.

[NPUMEYAHUE 5. — IIpodmis 6a30B0r0 auana3oHa Teae@OHHON JIMHUU TaKKe TPUMEHUM K JIIOOOMY IPYTOMY

Ka0eJIl0 Ha OCHOBE BUTOM MEIHOM mapsl (Haupumep, KaTeropuu 5).

6.1.2

Macka orpanudenuss PSD (LPM) ans pabotsr o TeneoHHBIM TUHUAM (dacToTHBIE TuTaHbl 50 MI'-TB-#,
100 MI'-TB_u 200 MI'1i-TB) moimkHa ObITh TaKOM, Kak MOKa3aHO Ha PUCYHKE 6-1 Juis 4acTOTHBIX [IAHOB

50 MI'u-TB u 100 MI'u-TB u Ha pucysake 6-1.1 mig yactorroro miana 200 MI'u-TB, ¢ gactoramu fi—fy,

Crneuudukanus macku PSD nis tenedoHnbIx Junmii

MpUBEICHHBIMU B Tabnwuiax 6-2 u 6-3.

Pucynok 6-1 — Macka orpannvenusi PSD st nepegayn curnasios no rejie(poHHBIM JTUHUSIM

-70

~76
-80

=110

-140

JoJi2 Jia

./lll

Sin i

MI'1g

G.9964(11)-Amd.2(16)_F6-1

(yuacTkHu monaBJieHUs TNATIA30HOB JIOOUTEIbCKOI PaIHOCBA3H He MOKA3aHbI)
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Pucynok 6-1.1 — Macka orpannyenus PSD uist mepeaadyu cMrHaJjoB 1o Teae(OHHBIM JHHUAM
(y4acTKHM MOAABJICHUS AMANA30HOB JIOOUTEILCKOH PAAMOCBA3M He OKA3AHbI))

INapamerpsl yacToTHOrO crekrpa i wiaHoB 50 MI'n-TB-#, 100 MI'u-TB u 200 MI'1t-TB npuBeaeHsl B
Tabnuuax 6-2-#, 6-3 1 6-3.1 cooTBeTCTBEHHO. [IpOMEKyTOUHBIE TOUKH MEKAY TOUKAMH, OTIPEICIICHHBIMH Ha
pucynkeax 6-1 1 6-1.1, MOXHO TOJy4HUTh JMHEHHON MHTEPIOJsIIKEH (B b 1O JIMHEHHO 1IKale YacTOTHI).

Tab6auua 6-2 — [lapameTpsl Macku orpanudenns PSD mis wactornoro miana 50 MI'u-TB

IlapameTpnl Hacrota PSD IIpumeuyanue/Onmcanue
pamerp (MT'u) (xBm/T'n) P

fL1 1,7 —140 ObecneunBaet 3amury ycrpoicts ADSL
0e3 CIUIUTTEPOB

fio 3,5 —80 CoBnazaeT ¢ IMaIa3oHOM JTOOUTENBCKON

fls 40 PaarOCBsI3U

fuis+ AF 4,0 + AF =70 AF — 5T0 IpOM3BOIBHO Maas MOJIOKUTETbHAS
BEIUYHHA

fur — AF 30 - AF =70 AF — 3T0 Ipon3BOIBFHO Majiasi MOJIOKUTEIbHAS
BEJIMYUHA

1 30 =76

fre 50

fus 60 -110

MMPUMEYAHUE. — Ioauecymue Boiiie fip — AF He 10KHBI HCTIONB30BATHCS JUTS Tiepeiadu (HU JaHHbIX,
HU BCIIOMOTaTENLHON MH(POPMAITHH).

Ta6auna 6-3 — Ilapamerpsl Mmacku orpanudenus PSD nis yacrornoro niiana 100 MI'u-TB

IMapameTpsl Hacrora PSD [Ipumeyanue/Onucanue
pavetp (MI'n) (ABw/T'r) P

fl1 1,7 -140 Ob6ecneunBaeT 3amury ycrpoicts ADSL
6e3 CILIUTTEepOB

fio 3,5 —-80 CoBnaaer ¢ QMara3oHOM JIOOATEIBCKON

fla 40 PaarOCBsI3U

fuis + AF 4,0+ AF =70 AF — 5T0 IpOM3BOIBHO MaJtas MOJIOKHUTETbHAS
BEJMYUHA

fui — AF 30 - AF =70 AF — 3T0 IpoU3BOJILHO MaJiast MOJIOKHUTENbHAS
BEJIHYHHA

fu1 30 =76

fuz 100

fus 120 -110

IMPUMEYAHUE. — [Moauecymue Boiie fip — AF He 10KHBI HCTIONB30BATHCS IS Hiepeiauu (HU JaHHbIX,
HH BCIIOMOTaTeIbHOH MH(OPMALNHN).
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Taoauma 6-3.1 — [Tapamerpsl Macku orpanndenuss PSD miasg yacrtoraoro miaana 200 MI'u-TB

IlapameTpbl Hacrora PSD I[Ipumeuyanne/Onucanne
Jacrora b

—ADANEIDbL (M) (nBm/T'n) L

fu 17 =140 O0ecneunBaeT 3amuTy ycrpoiicts ADSL
0e3 CIIIUTTEPOB

fL2 35 —80 CoBnajiaeT ¢ JMaa3’0HOM JHOUTEILCKON

fla 40 PAMOCBS3H

Lo —_

fuis+ AF 4.0 + AF =70 AF — 5T0 IpOU3BOJIBHO MaJias MOJIOKUTEIbHAS
BEJIUYMHA

fii— AF 30— AF =70 AF — 5T0 IpOW3BOIBHO Majiasi MOJIOKUTEITbHAS
BEJIMYMHA

fra 30 —76

fu 100

frs 200 =79

fha 240 -110

[TIPUMEYAHUE. — Ionuecymwe Bole fro — AF He 10MKHBI MCIIOIB30BATHCS U iepeaaun (HU JAHHBIX,
HH BCIIOMOTaTeNLHON MHGOPMALIHH).

[MPUMEYAHMUE 1. — [Ipu uCHOJIb30BaHUM JIOTIOTHUTEIBHOTO (OPMUPOBAHUS CIIEKTpa, KaK OIMCAHO B MyHKTE 5.2
(HanpuMep, Ui OOECIHeYeHUs! CIEKTPAIbHOM COBMECTUMOCTH, COOJIO/IEHHS OTPAaHWYEHHH MOIIMHOCTH B LIMPOKOW
I0JIOCe W Ap.), passMuHbIe Y4acTKH 3TOH Macku PSD MOTyT MOHIDKAThCS 3a CUET OTKIIOYEHHS MOJHECYIIHX WIN
CHIDKCHHUSI MOIIHOCTH WX Tmepenadn. [Ipm HEoOXOIMMOCTH MOTYT HCIIOIBb30BAThCS JIOMOJHUTEIBHBIE YIaCTKH
TIOJIABJICHUS YaCTOTHOTO CIIEKTPA.

IMPUMEYAHUE 2. — Cett VDSL2 00bIYHO pa3BepTHIBAIOTCS, UCTIONB3Ysl CiykeOHbIi crumutTep (B [D-1TU-T G.993.2]
HE TOOMIpsieTcsl HCHoib3oBaHue TexHojsornn VDSL2 6e3 crumurTrepoB). DTO MO3BONSET HMCHONB30BAaTh CHEKTP
MCD-T G.9960 Brmote o fis. Ilpu wcnoms3oBanmu ceteii VDSL2 6e3 CIIUTTEPOB HIDKHSAS YacTOTA CIEKTpa
MCD-T G.9960 nomkHa OBITH CMeEIeHA BBEPX M YCTAaHOBJICHAa HaJ| BEpXHEW MOJHECYIIEH HUCXOJSIIETO MOTOKa
VDSL2.

B nmynkre 7.2.1 [ITU-T G.9960] conepxurcs 6onee noapodHas cnenudpukanus Gu3ndeckoro ypoBHs UL
nepeiadi CUTHAJIOB 110 TeJe(OHHBIM JIMHUSIM.

6.1.3 IlocTOIHHO MACKHpYyeMble MOAHeCyIne

[onuecyume 0-72 (BKIIOYMTENBHO) JO/DKHBI ITOCTOSHHO MAaCKHUPOBAThCS IMPH Tepeaadye CUTHAJIOB
1o TejeoHHbIM JuHUAM. OHHM HE JOJDKHBI HUCIOJB30BATHCS U Mepenadyd (HU JaHHBIX, HU KaKOW-JIN0o
BCIIOMOTATEIbHON HH(POPMAIIHH).

6.2 Crnennduranus CeKTPAJIbHOI0 COACPKAHMSA NJISl THHUN JTeKTPONUTAHUSA

6.2.1 IlapameTpsl ynpaBjieHHsA

B tabmuue 6-4 mpuBeneHbl gomycTHMble TapameTpbl ympasieHus OFDM ans pa3inuyHBIX YaCcTOTHBIX
TUIAHOB, OTTPEICIIEHHBIX [T JIMHU# snekTponutanus. [Tapamerpsr onpenenenst B [ITU-T G.9960].

Taoauua 6-4 — Ilapamerps! ynpasjenusi OFDM st auHMiA 31eKTPONUTAHMS

Tun 1oMeHa ba3oBblii AUaNa30H JUHUM YIEKTPONUTAHUS
HasBanue
YaCTOTHOIO ILIAHA 25 MT'u-PB 50 MTI'u-PB 100 MT'u-PB
(Ilpumeuanue 3) (ITpumeyanue 3) (Ilpumeuanue 3)
IIapamerp
N 1024 2048 4 096
Fsc 24,4140625 xI'n 24,4140625 kI’ 24,4140625 kI'g
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Tab6umua 6-4 — [lapamerpsl ynpasaeauss OFDM pis TuHMiE 21eKTPONUTAHUS

Tun nomena

Ba3oBblii AUaNa30H JUHUM IEKTPONUTAHUA

Hazpanmue
4acTOTHOIO IJIaHAa

25 MTI'u-PB
(ITpumeuanmne 3)

50 MI'u-PB
(IIpumevanmne 3)

100 MTI'u-PB
(IIpumevanmne 3)

ITapamerp

Nei N/32 x k misa N/32 x k misa N/32 x k mia
k=1,...,8 Beibopok k=1,...,8 Beibopok k=1,...,8 Beibopok
npu 25 MBE16/c pu 50 MBrI16/c mpu 100 MBrIO/C

Noi-HD N/4 = 256 BsIGOpOK N/4 = 512 BeIOOpOK N/4 =1 024 Beibopku
npu 25 MBE16/c pu 50 MBrI16/c mpu 100 MBrIO/C

Nai-oF N/4 = 256 BBIOOpOK N/4 = 512 BeIGOpOK N/4 =1 024 BeIOOpKH
npu 25 MBHIO/C npu 50 MBEIO/C npu 100 MBb16/c

B N/8 = 128 BbIOOpOK N/8 = 256 BBIOOpOK N/8 = 512 BeIOOpOK
npu 25 MBE16/c npu 50 MBEI0O/c mpu 100 MBBIO/C

Fus 12,5 MI'y 25 MI'y 50 MI'n

Fuc 0 MI'g 0 MTI'ng 0 MI'g

[IpaBuno unnekcauun | IIpaBuo Ne 1 [IpaBuio Ne 1 [IpaBuio Ne 1

TIOJTHECYIINX

(ITlpumeuanue 1)

[NPUMEYAHUE 1. — Bonee moapoOHbIe CBECHUS O MPaBUIaX HHACKCAINH ITOTHECYIIINX TIPUBEICHEI

B myHKTe 7.1.4.1.

[NPUMEYAHUE 2. — YactoTHsle miansl 25 MI', 50 MI'm u 100 MI'1T MOTYT HCTIONB30BaThCS Y3IaMu, paboTaIoIIMU

B OJTHOM JIOMEHE 0a30BOTO JAHMAana30Ha JIMHUH IEKTPOITUTAHHUS.
[NPUMEYAHUE 3.— [Inamazon gactoT nmogHecymux ot 0 no 2xFys MI'.

6.2.2 Cneuudurkanus Mmacku PSD s JTMHUIH 3JIeKTPONUTAHUA

Hus yactotHbix miaHoB 25 MI'u-PB, 50 MI'u-PB u 100 MI'u-PB macku orpanuuenuss PSD 06a3oBoro
JUara3oHa Ui Tepeladydl CHTHAIOB IO JIMHUSM JIIEKTPOIUTAHMS JIOJDKHBI OBITh TAKUMH, KaK IOKa3aHO
Ha pucyHke 6-2, ¢ yacroramu fi—fy, npuBenennsiMu B Tabnuie 6-5.

[MPUMEYAHUE 1. — YpoBau PSD Moryt OBbITH JIONOJHHUTENHHO OrpPaHMYEHbl HOPMAaTHBHBIMH TpPeOOBaHUSIMU
JIEKTPOMAarHUTHOH COBMECTHMOCTH.

55

85
90
100

120

hJoJis Jun s I MIn

G.9964(11)_F6-2
Pucynok 6-2 — Macka orpanndenust PSD nJist nepegaun CMrHa10B 10 JJMHHSIM YJIEKTPONMTAHUSA

VIS YaCTOTHRIX I1anoB 25 MI'u-PB, 50 MI'u-PB u 100 MI'u-PB
(YuacTku momaBjieHUs TUANA30HOB JIOOUTENbCKOH PATHOCBI3M He OKA3AHbI)
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IMapameTpsl 4YacTOTHOro crHekTpa mis miaHoB 25 MI'n-PB, 50 MI'u-PB u 100 MI'u-PB npuBeneHs!
B Tabmuie 6-5. [IpoMexyTodHblE TOYKH MEXKAYy TOYKAMHU, OIpPEJCICHHBIMA Ha pHUCYHKe 6-2,
PaCCUYUTHIBAIOTCS MTOCPEACTBOM JIHHEHHOU HHTEPONAINH (B Ab MO JTUHEHHON MIKale 4aCTOTHI).

Taoauna 6-5 — IlapameTpsl macku orpanuydenusi PSD 1u1s1 4acTOTHBIX IJIAHOB
25 MTI'u-PB, 50 MI'u-PB u 100 MI'u-PB

ITapamerpsl Hacrora PSD IIpumeuanne/Onucanue
P P (MTI'x) (nbm/T'ux) P

fL1 1,1 -90 JlononHuTenbHOE MoJIaBlIeHHE HA YacTOTaX MEeHee
1,1 MI'n uist CHUOKEHHSI IEPEKPECTHBIX TIOMEX C
ADSL

fio 1,8 -85 CoBraiaeT ¢ IMaIa3’oHoOM JIOOUTEBECKON

fls 20 PaIHOCBsI3H

fis+ AF 2,0 + AF —55 AF — 3T0 npon3BOJILHO MaJiasi MOJI0KUTEIIbHASL
BEJINYMHA

fur — AF 30 - AF =55 AF — 3TO IpOW3BOIBHO Majast MOJIOKHUTEIbHAS
BENTMYHHA

fu1 30 -85 AF — 3TO IpOW3BOIBHO Majast MOJOKHUTEIbHAS

fro — AF 100 — AF BCTHTMHA

frz 100 -100

fhs 250 -120

I[MTPUMEYAHMUE. — INoauecyue Boiiie fy, — AF He T0KHBI HCIIONB30BATHCS TS TIepeaayn (HU TaHHBIX,
HU BCIIOMOTaTEIIFHON MH(POPMAITHH).

[MPUMEYAHUE 2. — [Ipu uCHoOJb30BaHUU JIOMOJIHUTEIBHOTO ()OPMUPOBAHUS CHEKTpa, KaK ONHMCAaHO B ITYHKTE 5.2
(Hampumep, A7 00eCIeueHUs] CIEKTPalbHOM coBMecTUMOCTH ¢ VDSL2, coOmojcHUs OTrpaHUYCHHH MOIIHOCTH
B IIUPOKOI1 IoJioce U 1Ip.), pa3iudHble yuyacTKH 3Toi Macku PSD MoryT nmoHmwxkatbes 3a cueT OTKIIOYEHHUS TTOAHECYIITIX
WIN CHIDKEHHS MOIIHOCTH MX mepenadu. [Ipum HEOOXOTUMOCTH MOTYT MCIIOJIb30BATHCS JOIOJIHUTENBHBIE yYacTKU
TO/IABJICHUS YaCTOTHOTO CIIEKTpA.

IMoauecymue ¢ yacroramu (80 MI'tt — Fsc) < f < (100 MI'x + Fsc) M0KHBI MACKMPOBATHCS (TIEpeIaBaThCst
C HYJICBOH MOIIIHOCTBIO) TIOCPEICTBOM Macku SM, ecim TOJIBKO WCHOJB30BAHWE I3TOTO JHara3oHa
HE pa3pelieHo peruoHaIbHBIMA HOPMaTHBAMH.

B nynkre 7.2.2 [ITU-T G.9960] conepxkutcst Oonee noapoOHas cnernuduramnms GU3ndeckoro ypoBHst s
nepeiadyd CUTHAJIOB 110 JIMHHSIM 3JIEKTPOITUTAHHS.

6.2.3  IlocTOSIHHO MACKHPYyeMble MOAHeCyIne

[onuecyume 0—74 (BKJIIOYUTENILHO) CUTHAJIOB 0A30BOI0 JUAra30Ha JOJDKHBI IMOCTOSHHO MAaCKHPOBATHCS
MY Tepeade 1o JIMHUAM 3jiekTponuTanus. OHU HE JOJDKHBI MCIIOJIB30BaThCS JUIs Niepeadn (HU JaHHbBIX,
HH KaKOW-JTH0O0 BCIIOMOTaTeIbHON HH(POPMAIIHH).

6.3 Crnennduranus CeKTPaJIbHOI0 COACPKAHMA NJISl KOAKCHAJIBHBIX Kadeeil

6.3.1 IlapameTrpsl ynpaBjeHus

B tabmmue 6-6 mpuBemeHbl nomycTHMble TapameTpbl ympasieHus OFDM ans pa3inuyHBIX 9aCTOTHBIX
JTaHOB, OIIPEIEICHHBIX I KOaKCHaIbHBIX Kabeneii. [Tapamerpsr onpenesens: B [ITU-T G.9960].
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Tab6umnua 6-6 — [lapamerpsl ynpasaenuss OFDM 119 koakcuaJbHbIX Kadenei

Tun nomena Ba3oBblii AMana3oH KOaAKCHAJIBHOTO0 Kadesst PY koakcuajabHoro kadesst
(Ipumeyanue 2) (IIpumeyanue 2)
Haspanue
HACTOTHOTO 50 MI'u-CB 100 MI'u-CB 200 MI'u-CB 50 MI'u-CRF | 100 MI'u- CRF
fl1aHa (Ipumeuanue 4) | (lIpumeuyanue 5) | (Ilpumeuanue 9) | (Ilpumeuanne 6) | (Ilpumeuanue 7)
Mapamerp
N 256 512 1024 256 512
Fsc 195,3125 xI'n 195,3125 xI'ng 195,3125 xI'nx 195,3125 xI'n 195,3125 xI'x
Nai N/32 x k N/32 x k N/32 x k N/32 x k N/32 x k
s k=1,...8 mak=1,...,8 mak=1,...,8 s k=1,...8 mak=1,...,8
BEIOOPOK BEIOOPOK BEIOOPOK BEIOOPOK BEIOOPOK
mpu 50 MBri6/c | mpu 100 MBr16/c | mpu 200 MBr16/c | mpu 50 MBBIO/C mpu 100 MBr16/c
Noi-Hp N/4 = 64 N/4 =128 N/4 = 256 N/4 = 64 N/4 =128
BBIOOPKH BBIOOPOK BBIOOPOK BBIOOpKHU BBIOOPOK
npu 50 MBei6/c | mpu 100 MBri6/c | mpu 200 MBsiO/c | npu 50 MBBIO/C npu 100 MBr16/c
Nal-or N/4 = 64 N/4 =128 N/4 = 256 N/4 = 64 N/4 =128
BBIOOpPKH BBIOOPOK BBIOOPOK BBIOOpKHU BBIOOPOK
npu 50 MBei6/c | mpu 100 MBwi6/c | mpu 200 MBsi6/c | mpu 50 MBBIO/C npu 100 MBb16/c
B N/32 =8 N/32 =16 N/32 = 32 N/32 =8 N/32 =16
BEIOOPOK BEIOOPOK BEIOOpKH BEIOOpPOK BEIOOPOK
mpu 50 MBei6/c | mpu 100 MBr16/c | mpu 200 MBre16/c | mpu 50 MBBIO/C mpu 100 MBr1O/c
Fus 25 MI'g 50 MI'g 100 MTI'ig 25 MI'g 50 MI't
Fuc 0 MI'g 0 MI'n 0 MI'n X (ITpumeyanue Y (Ilpumeuanue
3) 3)
ITpasuio ITpasumo Ne 1 ITpasuno Ne 1 ITpasmmo Ne 1 [paBuio Ne 1, ITpaBuo Ne 1,
HHJEKCAI[IH ecau X =Y, mubo | eciu X =Y, 1160
MOIHECYILIUX npaBmito Ne 2, npaBuiio Ne 2,
(ITpumeuanwue 1) ecm X + 25 MI'n | ecimm X + 25 Ml
Y + 50 MI'g Y + 50 MI'g
(ITpumeuanwme 8) | (Ilpumeuanue 8)

[MPUMEYAHUE 1. — Bonee noapoOHbIe cBeleHUs O MPpaBUIax HHEKCAIIUU TIOJHECYIITUX MTPUBEICHBI B

myHkre 7.1.4.1.

[MPUMEYAHUE 2. — Yacrotaslie iansl 50 MI'm, 100 MI'p 1 200 MI'1 MOTYT HCTIONIB30BATHCS y3JIaMH,

paboTaroMMK B OJHOM JoMeHe 6a30BOTo Jrana3oHa KOaKCHaIbHOTO Kades. ToT e MPUHITUI MPUMEHSIETCS K
gacToTHBIM TutaHaM 50 MI'm u 100 MI', onpeneneHHBIM s tomeHa PU koakcuamsHOTO Kadems.

[MPUMEYAHUE 3. — Bennuuasl Fyc Heo6Xx01uMo BEIOUPATH U3 JOIMTYCTHMOTO MHOKECTBA, OMPEIETICHHOTO B
tabnuue 7-67 [ITU-T G.9960], cobnroast mpaBuiia periOHaIbHOIO PacipeeIeHusl CIIeKTpa (CM. perHOHAIbHbBIE
TIPHJIOKCHUS ).

ITPUMEYAHMUE 4. — lunana3on yactot noauecymux ot 0 10 50 MI'u.

[MPUMEYAHUE 5. — lnana3on yactoT nogHecymux ot 0 1o 100 M.

IMTPUMEYAHME 6. — [lnana3zon yactot nognecymux ot X g0 (X + 50) MI'.

IMPUMEYAHME 7. — [lnama3zon yactoT nognecymux ot Y 1o (Y + 100) MI'm.

IMPUMEYAHUE 8. — TouHsle onpeeneHus NpaBuil HHASKCAUH COJEPKATCA B PETHOHAIIBHBIX MPUT0XKEHUSX.
MMPUMEYAHMUE 9. — [lnanazon gactoT nognecymux ot 0 1o 200 MI'm.

6.3.2 Cneuudukaumusa macku PSD nis koakcuaabHbIX Kabeeii

Macka orpannuenus PSD s mepemaum  PYU-curHanoB 10 KOakCHaJbHOMY KabOenmro TOKa3aHa
Ha pUCYHKe 6-3, a ee dacTOThl yKa3zaHbl B TaOiunax 6-7 (wactorHeli tman 50 MI'n-CRF) u 6-8
(uactotnsiii iad 100 MI'i-CRF), rae mmpuna monockt BW = fug — fis.
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I Jots Jia

S Jurfis fra My
G.9964(11)_F6-3

Pucynok 6-3 — Macka orpannvenusi PSD oanoro kanasa njsa nepegaun PU-curnanos
N0 KOAKCHAJBLHOMY Kalesro

[Ipennaraemple mapaMeTphl YaCTOTHOTO CIIEKTpa JUIl KOAKCHAIBHBIX KaOeneil mpuBeaeHs! B Tabiumax 6-7 u
6-8. Ilpenmomaraercsi, 9TO MPOMEXKYTOYHbIE TOYKH MEXTy TOYKAMHM, ONPEAEICHHBIMH Ha PUCYHKE 6-3,
PacCUUTHIBAIOTCS TIOCPEICTBOM JIMHEHHO# HHTEpHosyy (B Ab Mo JIMHEHHO 11IKaJle YacTOTHI).

Taoauna 6-7 — Ilapamerpsl macku orpanuydenusi PSD PU-curnanoB koakcnajJbLHOro Kadesisi
A5 yacToTHoro miaana 50 MI'u-CRF

[Hapamerpsi q(;i;(:)a (l"D[iEM(g-]{;rH/pl;:)l) Ipumeuyanue/Onucanue
Fc—fu 75 PSDo - 50
Fc—f 50 PSDg — 45
Fc—fis 35 PSDy — 40
Fc—fua 25 PSDo - 20
fla + AF PSDy AF — 3T0 Ipou3BONIBHO MaJias MOJIOKHUTETbHAs
BEJTMYIHA
Fc M x 25 MI'n PSDg
fur — AF PSDy AF — 5T0 IpOou3BONIBHO MaJias MOJIOKHUTEIbHAs
BEJIMYNHA
fur — Fc 25 PSDo - 20
fuz — Fc 35 PSDo — 40
fus — Fc 50 PSDg — 45
fua— Fc 75 PSDo - 50

[MPUMEYAHMUE 1. - PSDo = —68 nbm/I'11.

MMPUMEYAHUE 2. — [oauecyiune uuxe fia + AF u Bbime fy; — AF He 10KHBI UCTIONIB30BATHCS IS TIepeIadun
(HM TaHHBIX, HU BCIIOMOTATEIbHON HH(POPMAIHH).
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Ta6smua 6-8 — [Iapamerpbl Macku orpanndenuss PSD PU-curuaioB KoakcuajabHOro Kaoeis
Aas yactoTHoro mwiana 100 MI'u-CRF

ITapamerpsl ‘I(;;}(;T)a (EEEM(E‘II;:::;:)D IIpumeuanue/Onucanne
Fc—1fu 150 PSDo - 50
Fc—fi2 100 PSDy — 45
Fc—fLs 70 PSDo — 40
Fc—fLa 50 PSDo - 20
fla + AF PSDo AF — 3T0 IpOW3BOIBHO Majast MOJIOKHUTEIbHAS
BEJINYMHA.
Fc M x 25 MI'x PSDy
fui — AF PSDg AF — 3T0 npon3BOJILHO MaJiasi MOJI0KUTEIIbHASL
BEJINYMHA.
fui— Fc 50 PSDo - 20
fia— Fc 70 PSDo — 40
fus— Fc 100 PSD, - 45
fha— Fc 150 PSDo - 50

[TPUMEYAHUE 1. - PSDo = —68 nbm/I'm.
[TPUMEYAHUE 2. — [oanecytuune ke fia + AF u Boire fri — AF He 10MKHBI HCTIOIB30BATHCS IS IepeIadun
(HU JTaHHBIX, HA BCIIOMOTATEIbHON HH(OPMAIIHH).

[NPUMEYAHUE 1. — [Ipu ucnonb30BaHUH AOMOTHUTEIEHOTO (DOPMHUPOBAHMS CIEKTpa, KaK OMHCAaHO B MyHKTE 5.2,
Macka PSD MoxerT moHmkaTbhcs Ha TPeOYyeMBIX y4acTKaxX STOTO CIIEKTpa 3a CYET OTKJIIOYEHHS IOJHECYLIMX HWIIN
CHIDKCHUS MOIITHOCTH UX IepeJad.

[NPUMEYAHUE 2. — B cnyyae, kKorja 1o OJHOMY KOAaKCHAJILHOMY KaOeNl0 YCTaHOBJICGHO Ooliee OJHOTO KaHala,
COOTBETCTBYIOIINE HWHTEPBAIbl MEXIy LEHTPaJbHBIMH YacTOTAMH KaHAJOB JOJDKHBI OBITh PaBHBl CyMMapHBIM
BeNWYMHaM BHenojocHoi PSD, ykazaHHbIM B Tabnunax 6-7 u 6-8.

IMPUMEYAHUE 3. — BuenonocHble MOOOYHBIC CHTHAJIBI HA BBIXOJE Y3J1a, OCYIISCTBISIONICTO Mepeaadyy CUTHAIOB
IO KOAKCHAITbHOMY KaOel0 B pPagrovacTOTHOM peXHMeE, IOJDKHBI COOTBETCTBOBATH Macke orpaHuueHus PSD,
ompeneneHHoW B Tabmmmax 6-7 m 6-8. IlpemenbHas BenWYMHA CYMMAapHOH MOITHOCTH BHETIOJIOCHBIX ITOOOYHBIX
CHUTHAJIOB TIOMJICKUT IallbHEHWIIEeMy paccMOTpeHHio. TpeOoBaHWs IIsi MOOOYHBIX CHTHAJIOB B OCHOBHOW TMOJOCE
OJIeXkKAT JaTbHEUIIIEMY PaCCMOTPEHHIO.

[MPUMEYAHMUE 4. — XapakTepUCTUKH 3alllUTHBIX YaCTOTHBIX JUANIa30HOB MOAJIEXKAT JalIbHEUIIEMY PACCMOTPEHHUIO.
Macka orpanudenuss PSD jans mepemaum curHaioB B 0a30BOM JMalla30HE KOAKCHAIBHOTO KaOems
(dactotueie mnanel 50 MI'-CB, 100 MI'u-CB u 200 MI'1-CB) noka3zana Ha pucyHKe 6-4, a ee 4aCTOTHI U

ypoBau PSD ykazanbl B Tabnuimax 6-9 (wacroraeii mian S50 MI'u-CB), 6-10 (4acToTHblii 1uiaH
100 MI'-CB) u 6-10.1 (uactotnsiii rutan 200 MI'u-CB), rae mmmpuna nosocst BW = fug — fio.

76

90- —

100

130

/11 //1 .//./1 .//./: My
G.9964(11)_F6-4

PucyHnok 6-4 — Macka orpanudenusi PSD 6a30Boro anana3ona KoakcHaJIbLHOT0 Kadeus

[IpomesxyTOUHBIE TOUKH MEXy TOUYKAMH, ONPEICICHHBIMI Ha PUCYHKE 6-4, pacCUUTBHIBAIOTCS IIOCPEICTBOM
JMHEHHON MHTEPIOJAIKH (B Ib 10 JMHEHHOM! [IKaJIe YaCTOThI).
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Tabéauna 6-9 — [Napamerpbl Macku orpanuuenusi PSD curuajiop koakcuajibHOro Kadesst
U1 yactoTHoro miana 50 MI'u-CB

IMapamerpsl Hacrora PSD Ipumeuanne/Onucanue
P P (MTI'n) (nbm/T'n) P
fL1 1 -100
fLo 5 —76
fui— AF 50 - AF —76 AF — 3T0 Ipon3BONIBHAS MalIas TOJIOKUTEIIbHAS
BEJINYMHA
fh1 50 -90
fho 70 -130

[MPUMEYAHUE. — [oauecymue Boiie fi1 — AF He H0MKHBI HCTIOIB30BATHCS IS Tiepeaayul (HU TaHHBIX,
HH BCIIOMOTaTeIbHOM UH()OPMAIUH).

Ta6umnua 6-10 — IlapameTpbl Macku orpanunveHusi PSD cMrHa/I0B KOAKCHAJILHOIO Kades
nJig yactotHoro miana 100 MI'u-CB

ITapamerpsl Hacrora PSD IIpumeuyanne/Onucanue
P P (MT'x) (aBbm/T'n) P
fL1 1 -100
fLo 5 —76
fur— AF 100 - AF —76 AF — 5T0 TIpOM3BOJIBLHO Majast MOJIOKUTEIThHAS
BEJIMUMHA
fh1 100 -90
fha 140 -130

[MPUMEYAHUE. — [oauecymue Boiie fy1 — AF He H0MKHBI HCTIONB30BATHCS IS Tiepeaayul (HU TaHHBIX,
HH BCIIOMOTaTeIbHOM HH(OPMAIHH).

Tao6uuna 6-10.1 — [Iapamerpbl Macku orpannderusi PSD curnaioB koakcuaabHoOro kabes
Aas yactoTHoro miana 200 MI'u-CB

IMapameTpsl Hacrora PSD Ipumeuanue/Onucanne
P P (MT'x) (abm/T') P
fl1 1 -100
fLo 5 —76
fur—AF 200 — AF —76 AF — 5T0 IpOM3BOIBHO MaJas MOJIOKHUTETbHAS
BEJIMUMHA
fhs 200 -90
fha 280 -130

IMPUMEYAHME. — IMoauecymue Boime fyr — AF He 10/mKHBI HCIIONB30BATHCS IS IEpeaadn (HU JaHHBIX,
HH BCIIOMOTaTeIbHOM HH(DOPMAIHH).

IMPUMEYAHMUE 5. — Ilpu ncnosib30BaHUM JOTIOJHUTENHLHOTO (DOPMHUPOBAHUS CHEKTPA, KaK OIMCAHO B MYHKTE 5.2,
Macka PSD MoxeT moHmXaThcsd Ha TpeOyeMBIX YJ9acTKaxX ATOTO CHEKTpa 3a CUET OTKJIFOUEHHS MOJHECYIIUX MU
CHIDKEHHSI MOIITHOCTH UX Ieperadu.

B mynkre 7.2.3 [ITU-T G.9960] comepxxutcs Goiiee moapoOHas crerudukanns GU3nIecKOro YpOBHS IS
Mepelayyl CUTHAJIOB M0 KOAKCHAIBHOMY Ka0elrto.

6.3.3  IlocTOSIHHO MACKHpPYyeMble MOTHEeCYIIHe

Monuecyume 0—10 (BKJIIOYUTEILHO) CUTHAJIOB 0A30BOrO JUara3oHa JOJDKHBI IMOCTOSHHO MAaCKHPOBATHCS
pH Tepeade Mo KoakCHalbHbIM KaOeasiM. OHM HE JOJDKHBI MCIIOJIB30BaThCA Ui Mepenadn (HU JaHHbBIX,
HU KaKoh-Tu00 BCIOMOTaTeIbHOM HHPOPMAITUH).
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6.3.4  CoBMecTHas mepefaya CUrHAJIOB M0 KOAKCHAIBLHOMY Ka0eJs1o

VY371pl, nepearollMe CHUIHajbl [0 KOAKCHAaJbHOMY KaOelo, MCIIOIb3yI0T YCTAHOBJICHHBIE METOBI
U IIpoLeAypsl OOHApYKEHHsT M TMEPECTPOMKH 4YacTOThl BO HM30eKaHWE B3aMMHBIX IIOMEX C WHOPOAHBIMH
JOMAIIHUMH CETSAMHU U IPYTUMH cIyk0amMu (HampuMep, CiIy>k0aMu CBSI3U M paluoOBEIIaHus ), IepeIalouMu
CUTHAJIBl [0 TEM JK€ KOakcHajbHbIM KaOeysiM. IlompoOHoe ommcaHue 3THX METOAOB U Ipoueayp Oyzer
MIpUBEIEHO B OyayIel Bepcuu qJaHHON PexomeHnnarmm.

6.4 IMoaHoe conpoTUBJIEHHE OKOHEYHOIi HATPY3KH

HomuHansHBIE BETMYMHBI MTOJHOTO CONPOTHBIIEHHS] OKOHEYHON HATrpy3KH U PA3iIHMYHBIX THUIIOB CPEIb
nepeaayn ykazanbl B Tabnmie 6—11. OkoHedHass Harpyska CO CTaHIAPTHBIM TOJHBIM CONPOTHBICHHEM
JIOJKHA UCTIONIB30BaThCs 1St m3MepeHust PSD u cymmapHOi MOIIIHOCTH MepeadH.

Tabauna 6-11 — CranaapTHoe M0JIHOE CONPOTUBJIEHNE OKOHEYHOW HATPY3KH

IHosiHOE conpoTHBIEHHE OKOHEYHOM
Cpena nepeaauu
HArpy3KH

Bas3oBeIil quana3ol TMHUA 100 Om
IJIEKTPOITUTAHHUS

Tenedhonnas muHus 100 Om

Ba3oBriii quanazon 75 OMm
KOaKCHAJILHOTO Kabes

PY koaxcuansHOro Kabeis 75 OMm

6.5 CymMapHasi MOIITHOCTh Tlepeaayn

CyMMapHasi MOIIHOCTh TMEpefadyd IpUeMOollepeaTduka ¢ TOJKIIOUEHHON CTaHAapTHOM OKOHEUHOM
Harpy3koii (cM. myHKT 6.4) He JOJDKHA MIPEBHIIIAaTh 3HAYeHUH, YKa3aHHBIX B Ta0nwmie 6-12.

Taoauna 6-12 — IIpeaensHble BeJTUYHMHBI CYMMAPHOIi MOIIIHOCTH Nepeaavyn

Ipenes MOIHOCTH JAuana3oH 4actor
Cpena nepenauu YacToTHBIN IUIAH nepeaavyu H3MepeHuit
(1bm) (MTI')

Ba30BbIil AUAIa30H JIMHUA 50 MI'u-PB +20 0,005-100
ICKIpOITHTATHA 100 MI'u-PB +20 0,005-150
TenedoHHast THHUS 50 MI'u-TB +3 0,005-100
100 MI'u-TB +4,5 0,005-150
200 MI'u-TB +6 0,005-250
Ba3oBelil 1namnason 50 MI'ni-CB -1 0,005-100
KOAKCHAILHOTO Kabes 100 MI'-CB +2 0,005-150
200 MI'u-CB +5 0,005-300

PY koakcHaabHOTO KabdeJst 50 MI'u-RF +5 (Fuc — 100) — (Fuc + 100)

100 MI't-RF +8 (Fuc — 150) — (Fuc + 150)

6.6 BxogHoe mosiHOE cONMPOTHBJICHHE MPHEMHHKA

[Ipu pabore Mo JWHUM 3JEKTPONUTAHUS HE B PEXHUME MEpeaddl pealn3yloliee YCTPOHCTBO JOJIKHO
obecreunBaTh MUHUMAIIbHOE TIOJHOE compoTtuBiieHne 40 OM B muamaszone ot 1,8 mo 50 MIm, u3mepenHnoe
Mexay JnuHued ((pa3oBBIM MPOBOJOM) M HYyJIEBBIM IpoBoaoM. B awmamazonax ot 100 x['m mo 1,8 MI'n
u ot 50 7o 100 MI't nomkHO OBITH OOECTIeYeHO MUHMMAIBHOE MOJIHOE conpoTusieHne 20 Om.
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Ipuioxenue A

(Oro IpunoxxeHre HAMEPEHHO HE MPHUBEICHO.)
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IIpunoxenue B

(Oro IpunoxxeHre HAMEPEHHO HE MPHUBEICHO.)
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Ipunoxenune C

(Oro IpunoxxeHre HAMEPEHHO HE TPUBEICHO.)
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Ipunoxenue D

MesknyHapoaHble 1Mana30HbI JIOUTEIbCKON PaguoCcBsI3u

(Oro IpumoxeHne IBISETCA HEOTHEMIIEMOM YaCTHIO HACTOAIIEH PeKOMEH TAITHH. )

Taoauna D.1 — MesxknyHapoaHblie UaNa30HbI JIOOUTEIbCKOH PaIHOCBI3H

B noJjioce yacror 0—100 MI'x

mii:;:zz?m H;::;:::ﬂa SCuauano SCxkoHEL SCuauano0 SCxoHEN

(<T'm) (<T'm) (Ipumeyanue 1) | (Ipumeuanne 1) | (IIpumeyanue 2) | (Ilpumeuanue 2)
1800 2000 73 82 36 41
3500 4000 143 164 71 82
7000 7300 286 300 143 150
10 100 10 150 413 416 206 208
14 000 14 350 573 588 286 294
18 068 18 168 740 745 370 373
21000 21450 860 879 430 440
24 890 24 990 1019 1024 509 512
28 000 29 700 1146 1217 573 609
50 000 54 000 2047 2212 1023 1106

[MPUMEYAHUE 1. — Unzaekc mogHecymei B equHAIAX mara 9actot 24,4140625 kI’ (Bce 9acTOTHBIC IITaHBI
JIUHUN 3JIEKTPOIUTAHUS).
[NPUMEYAHUE 2. — Unzaekc momHecymei B equaAax mara 9actot 48,828125 k[’ (Bce 4acTOTHBIC IIIAHEI

TeneOHHBIX IUHUH), TAE SChauano M SCroneny OTHOCATCS COOTBETCTBEHHO K HAYAILHOMY M KOHEUHOMY MHIEKCAM
MaCKUPYEMBIX TIOTHECYIIUX, €CIIH COOTBETCTBYIOIIIE TMANIa30HB MACKUPYIOTCS.

Pex. MCD-T G.9964 (2011)/Monp. 2 (09/2016)
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Ipunoxenue E

Baussnue MCI-T G.9960 na cayxon1 VDSL2

(Oro IpumoxeHne IBISETCA HEOTHEMIIEMOM YaCTHIO HACTOAIIEH PeKOMEH TAITHH. )

HNannoe Ilpunoxenne ompenenser crnocoObl cHmwkeHus Biausaus [ITU-T G.9960] wHa cioyx6sr VDSL2.
OTH c10COOBI PA3TUYAOTCS B 3aBUCUMOCTH OT THITA CPEJbl MEPEAayd U TOTO, UCTIIOIB3YET JIU CITy:KOa OIHU
n Te ke mpoBoma ¢ VDSL2 wmim ee mpoBoja MPOJIOKEHBI psamoM. DaKTHUUECKHE YacTOTHBIC JTHAITa30HbI
VDSL2, B xotopbix mposiBisiercs: Biaustane MCO-T G.9960, u cooTBeTCTByIONINE MapaMeTphl CHIKEHUS
PSD Taxke 3aBUCAT OT pernoHa; OHU MOTYT ObITh CKOH(UTYPUPOBAHKI MOCPEACTBOM JUCTAHIIMOHHON WA
JIOKQJILHOM CHCTEMBI YIIPABJICHUS, C UCIIOJIB30BAHUEM IMapaMeTPOB KOH(MUTYpPAIllMU, YKa3aHHBIX B JaHHOM
npmitoxkeHud. [lonpoOHOCTH MoANeXKaT AambHEHIIIEMY PaCCMOTPEHHIO.
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Jlomosnennue |

I[OHOJ'IHI/ITC.T[LHBIC IMOJIOCHI PAANOYaACTOT

(910 JomonHeHne He SBIAETCS HEOTHEMIIEMOM YaCTHIO HACTOSIIIEH PexoMeHmaImm. )

B Hacrosimem JIONMOJHEHHH MPHBEACHBI IOMOJHUTEIIBHBIC IMOJOCHL PaaIdOYacTOT, B KOTOPBIX COIJIACHO
HaI[MOHAJIBHBIM HOPMAaTHBaM MOXeET TpeOoBaThcs cHmkeHue PSD.

Ta6auna 1.1 — Ilosiochl MEKAYHAPOAHOTO BelIaAHUS

HauaJjio nnana3ona Konen n1nana3zona
(xI'm) (xI'm)
2300 2498
3200 3400
3900 4 000
4750 5060
5900 6 200
7200 7450
9400 9900
11 600 12 100
13570 13870
15100 15 800
17 480 17 900
18 900 19 020
21450 21 850
25670 26 100

Taéauua 1.2 — Iosiockl BO3AYIIHON MOABHKHOM CIYKOBI

Hauaujo JAuala3oHa Koneu Auamna3oHa
(k') (k')
2 850 3150
3400 3500
3 800 3950
4 650 4 850
5450 5730
6 525 6 765
8 815 9040
10 005 10 100
11175 11 400
13 200 13 360
15010 15100
17 900 18 030
21924 22 000
23 200 23 350
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Taoéauuna 1.3 — [MoJsiochbl paTIMOACTPOHOMHUYECKOM CIIYKOBI

HauaJio quanaszona Konen nnanasona
(xI'm) (xI'm)
13 360 13410
25 550 25670

22 Pex. MCD-T G.9964 (2011)/Monp. 2 (09/2016)



[b-ITU-T G.993.2]

[b-1EC CISPR 16-1]

[b-IEC CISPR 22]

bubaunorpadus

Pexomenmanus MCD-T G.993.2 (2006 r.), Ilpuemonepedamuuku c8epxckopoCcmHoil
yugppoesoil abonenmcekoti aunuu 2 (VDSL2).

IEC CISPR 16-1:2010, Specification for radio disturbance and immunity measuring
apparatus and methods — Part 1-1: Radio disturbance and immunity measuring
apparatus — Measuring apparatus.

IEC CISPR 22:2008, Information technology equipment — Radio disturbance
characteristics — Limits and methods of measurement.
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CEPUM PEKOMEHJIALIUIA MCD-T

Cepus A Opranusanus pabotet MCO-T

Cepus D [lpuranumns Tapudukanuy 1 y4eta 1 5JKOHOMHYECKUE U CTPATETHUECKHE BOIIPOCHI
MeXITyHapoIHOH meKTpocBs3un/ KT

Cepus E  OOwmias skcrutyatanus cetu, TesnedoHHas ciayx0a, QyHKINOHUPOBaHHE CIIyXO
U YeJIoBeUeCcKHe (PaKTOPhI

Cepus F Herenedonnsle ciry>kK0bI 2IEKTPOCBSZH

Cepuss G Cucrembl U cpeaa nepeaayn, HH(ppoBbie CUCTEMBI H CETH
Cepus H  AynuoBmu3yanbHbIE U MyJIBTHUMEIHIHBIE CHCTEMBI

Cepus 1 udposas ceTb ¢ HHTErpanuei ciryxo

Cepus J KabGenbHble ceTr U nepeaaya CUTHAIOB TEIEBU3NOHHBIX U 3BYKOBBIX IMIPOrpaMM
U IPYTUX MYJbTUMEIUNHBIX CUTHAJIOB

Cepusa K 3ammra ot nomex

Cepus L  Oxpyxatomas cpena u KT, namMenenue kiimmarta, 31€KTPOHHBIE OTXO/IBI,
3Heprod3()HEeKTUBHOCTH; KOHCTPYKITUS, MPOKJIAKA U 3alluTa KaOeen u Apyrux
AIIEMEHTOB JIMHEWHO-Ka0EIbHBIX COOPYKEHUN

Cepus M VmpaBiieHHE 3JIEKTPOCBS3bI0, BKIIOYAs CETh YIPABJICHUS JIEKTPOCBSI3bI0 U
TEXHUYECKOE 00CITy>KUBaHUE CETEH

Cepus N Texuuueckoe 00CTyKHBaHHE: MEKIYHAPOIHbIE KaHANBI TEpeadl 3BYKOBBIX
1 TCIICBU3UOHHBIX ITPpOrpaMm

Cepus O  TpeOoBaHMs K I3MEPUTEIHHON anmapaType

Cepus P KauecTBo TenedonHO# nepeayuu, TenedoHHbIE YCTAHOBKH, CETH MECTHBIX JINHUH
Cepus Q  KoMmyTanus u curHamm3anus, a TakKe COOTBETCTBYIOINE U3MEPEHNUS U HCIIBITAHUS
Cepus R Tenerpadnas nepenaua

Cepusa S  OxoneuHoe 000pynoOBaHHE AJs TelerpadHbIX CIIyK0

Cepuas T  OxoneuHoe 00OpyIOBaHHE AJIS TEIEMAaTHYECKHUX CIYXKO

Cepus U  Tenerpadnast KoMMyTanus

Cepus V  Ilepemaya gaHHBIX 1O TeNeQOHHOH cETH

Cepusa X  CerH nepenayu JaHHBIX, B3aUMOCBS3b OTKPBITBIX CUCTEM U 0€30IaCHOCTh

Cepus Y  I'moGanmbHas uHpoOpManroHHas HHQPACTPYKTYpa, aCIIEKTHl MEXCETEBOTO POTOKOIA,
CEeTH TMOCNIEAYIOUINX OKOJICHNH, HHTEPHET Bellel 1 "yMHbIe" ropoaa

CepI/ISI Z SI3bIKKU 1 O6H.[I/Ie ACIICKThI IPOrpaMMHOIO obecrieucHus JJId CUCTEM 3JICKTPOCBA3U

OtnevaTaHo B LUBeluapuu,
XKeHneBa, 2017 .
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