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PEKOMEHJJAIITMN MC3-T CEPUHU G
CHUCTEMBI 1 CPEJA IIEPEJAYU, INO®POBBIE CUCTEMBI U CETH

MEX/IYHAPOJHBIE TEJIE®GOHHBIE COEJJUHEHW A U LIEITN G.100-G.199
OCHOBHBIE XAPAKTEPUCTHKH, OBIIME JIJISI BCEX AHAJIOTOBBIX CUCTEM G.200-G.299
ITEPEJIAUI

NMHANBUAYAJIBHBIE XAPAKTEPUCTUKN MEXIAYHAPO/IHBIX BU-CUCTEM G.300-G.399

TEJJE®@OHHOMU CBA3U 11O METAJUIMYECKWM JIMHNAM

OBILUE XAPAKTEPUCTUKU MEXJTYHAPOJIHBIX CUCTEM TEJIE®@OHHOM CBA3U G.400-G.449
HA OCHOBE PAJIMOPEJIEMHBIX MJIN CITY THMKOBBIX JIMHUU U NX COEJJUHEHNE
C METAJUDIMYECKMMU ITPOBO/IHBIMU JINMHUAMN

KOOPJIMHALIU S PAJJUOTEJIE®@OHUU U ITPOBOJHON TEJIEGOHUU G.450-G.499
XAPAKTEPUCTHUKU CPEJbBI ITEPEJAYN 1 OIITUYECKHUX CUCTEM G.600-G.699
N P®POBOE OKOHEYHOE OBOPYJIOBAHUE G.700-G.799
IIU®POBBIE CETU G.800-G.899
[IU®POBBIE YYACTKHN U CUCTEMA LIUDPOBBIX JIMHUI G.900-G.999
KAYECTBO OBCIIYKUBAHUS 1 TEXHUUYECKHUE XAPAKTEPUCTUKU — OBIIUE U G.1000-G.1999
CBA3AHHBIE C ITOJIb3OBATEJIEM ACIIEKTHI
XAPAKTEPUCTHUKHU CPEJIbI ITEPEJJAYN TRANSMISSION G.6000-G.6999
IEPEJAYA JAHHBIX I1O TPAHCIIOPTHBIM CETSIM — OBIIME ITOJIOXXEHU S G.7000-G.7999
ACITIEKTBI IIEPEJJAUU ITAKETOB I10 TPAHCIIOPTHBIM CETAM (G.8000-G.8999
CETU AOCTVYIIA G.9000-G.9999
CeTH A0CTYNa HA METAIUINYECKUX Ka0eIsIX G.9700-G.9799
CHCTeMbl ONTHYECKUX JTMHUN JJIST MECTHBIX CETeH M ceTel JocTyma (.9800-G.9899
CeTH BHYTpH ITOMEIICHUN G.9900-G.9999

Jlna nonyuenus 6onee noopobHou unghopmayuu npocvba obpawamocs k nepeurro Pexomenoayuii MCO-T.



Pexomenganusa MCI-T G.9700

BoicTpbiii 1ocTyn k a0oHeHTCKUM TepmuHaiaaMm (G.fast) — Cnenuduxanus
CNEKTPAJIbHOI MIOTHOCTH MOLIIHOCTH

IHonpaska 1

Pe3iome

B Pexomengannun MCO-T G.9700 onpeaensitorcsi TpeOOBaHHS K Macke CIEKTPAILHON TIOTHOCTH MOIIHOCTH
(PSD) mst 6s1cTpOTO MocTyma kK aboHeHTCKUM TepmuHanaMm (G.fast), HaGOp HHCTPYMEHTOB, 00ECTIEYHBAFOIINX
yYMEHbIICHUEe YpoBHS Macku PSD mepenauu, mapaMeTpsl yrOpaBieHUS TpOQUIs, ONpeAessIone
CHCKTpaJ'IBHbIﬁ COCTaB, B TOM 4YHUCJIC AOIIYCTHUMYIO MaKCHUMaJbHYIO CYMMApHYIO MOMIIHOCTH II€pE€aavu Ha
ONpPENIETICHHOM IIOJTHOM CONPOTHUBICHUN OKOHEUYHOH HArpy3KH, a TaKKe MeToauka npoBepku PSD nepenaun.
Hacrosimass Pexomennarnus momonasieT crnenudukanuio ¢msmaeckoro yposas (PHY), comepxamryrocs B
Pexomenmanmu MCO-T G.9701.

B Ilompaske 1 BBeneHa moamep:kka HoBoro mpodwmist 106 Ml ¢ MakcuMansHOW CyMMapHOW MOIITHOCTHIO
nepenauu +8 nbm.

XpoHosiornueckasi CipaBKa

Uccnenosarennckas VHUKaJIbHBIN
N3 nanne Pexomenmarus YTBepxkaeHue *
KOMHCCHS HICHTU(PUKATOP
1.0 MCH-T G.9700 04.04.2014 r. 15-g 11.1002/1000/12010
1.1 MCDH-T G.9700 (2014 r.) ITomp. 1 30.09.2016 r. 15-a 11.1002/1000/12842

Jns mony4deHus noctyna kK PekoMmenaanuu Habepute B aJpecHoM Toiie Bamiero opaysepa URL: http://handle.itu.int/,
Iocyie KOTOPOTO YKaXHUTe YHUKANbHBIN uaeHTH(Gukarop Pexomennanun. Hanpumep,
http://handle.itu.int/11.1002/1000/11830-en.
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MMPEJUCIIOBUE

MexayHaponHbeIii  coio3 anekTpocBs3  (MCD) sBiseTcs CIEeMUaTU3UpOBAaHHBEIM yupexneHneM OpraHunzaiun
O0wennHeHHBIX Hanmii B 0011acTH 3JIEKTPOCBS3N B HH(POPMAMOHHO-KOMMYHUKAMOHHBIX TexHonoruii (MKT). Cexrop
craggaptuzanuu  dnekTpocssazu MCD (MCDO-T) — moctosHHEBIT opram MC3D. MCD-T oTBedaeT 3a HU3ydeHHE
TEXHUYECKHX, SKCIUTYyaTAlIHOHHBIX M TapH(HBIX BOIPOCOB U 32 BEIYCK PekoMeHIaIMii 10 HUM ¢ LETbI0 CTaHIapTU3aLUH
SNIEKTPOCBS3M Ha BCEMHPHOI OCHOBE.

Ha BcemupHoii accambniee 1o cranmaptusanuu aekTpocsssu (BACD), koTopass mpoBOAMTCS KaXkIble YEThIpE roja,
ONpENeNAIoTCs TeMbl ISl M3Y4eHHUs HccleloBaTeNnbckuMu KkomuccusiMu MCO-T, koTopsle, B CBOIO oOuepenb,
BbIpabaThIBalOT PekoMeHalny 1o 3TUM TeMam.

VYrBepxknenue Pekomennanuii MC3-T ocymiecTBisieTcst B COOTBETCTBHU C MPOLEAYPOid, U3JI0KeHHO# B Pesomomun 1
BACD.

B HekoTOpbIX 007acTsIX MH(GOPMAIMOHHBIX TEXHOJIOTHH, KOTOpblEe BXOAAT B KommeTeHiuio MCO-T, HeoOXomumMble
CTaHIapTH pa3pabaThIBalOTC Ha ocHOBe coTpyaHndecTBa ¢ UCO u MOK.

IMPUMEYAHUE

B mHactosmelr PexomeHmanmm TepMuH "aaMHUHUCTpanusA' WCIONB3YyeTCS M KpPaTKocTH © 00o03HadaeT Kak
aJIMUHUCTPALINIO JICKTPOCBS3H, TAaK ¥ MPU3HAHHYIO IKCILTYyaTAIlHOHHYIO OpPTraHH3aIHIo.

CoOnromeHue TOJIOKEHUH TaHHOW PexoMeHmamum ocymiecTBiseTcss Ha TOOpOBOJMBHOH ocHOBe. OpHAKo MaHHAS
PekomMeHmammss MOXKET COAEpKaTh HEKOTOpHIe OO0s3aTeNbHBIC TMOJOXKCHHSA (HAampuMmep, Uil OoOecredYeHUs
(YHKIMOHATIHHON COBMECTHMOCTH WJIM BO3MO>KHOCTH NMPHUMEHEHHs), M B TaKOM cliydae coOirogeHue PexomeHmanmm
JIOCTUTAETCS TPHU BBIMOJHEHWN BCEX YKa3aHHBIX TMOJNIOKEHWM. [l BbIpakeHHs TpeOOBAHMU HCIOJB3YIOTCS CIIOBA
"craenyet", "momken" ("shall") nunu HeKOTOpEIC MpyTHe 00s3bIBAIOIINE BRIPAKEHHS, Takue Kak "o0s3aH" ("'must"), a Takke
X oTpuuaTenbHble (GOopMBL. YmoTpeOieHHe TaKuX CJIOB HE O3HA4aeT, 4TO OT KakKoH-mubo CTOpOHBI Tpelyercs

CcOOTI0IEHHE TTOM0KEHUN TaHHOW PexoMenmanuu.

[IPABA MHTEJIJIEKTYAJILHOM COBCTBEHHOCTH

MCD oOpamiaer BHUMAaHHE Ha BEPOSTHOCTh TOTO, YTO IPAKTHYECKOE NPHMEHEHHE WM BBINOJIHEHHE HAaCTOSIIEH
PexomeHmammu MOXeT BKIIIOYATh HCIIONB30BAHME 3aSBJICHHOTO IPaBa MHTEIUIEKTYalbHOM coOcTBeHHOCTH. MCD He
3aHMMAeT KaKylo Obl TO HHM OBIJIO MO3WIMIO OTHOCHUTEIBHO ITOATBEP)KACHUS, NEHCTBUTEIBPHOCTH WM IMPUMEHHUMOCTH
3asBJICHHBIX IIPaB MHTEIUICKTYaJIbHOH COOCTBEHHOCTH, HE3aBUCHMO OT TOTO, JOKa3bIBAIOTCS JIM TaKHE IIpaBa WICHAMH
MCD nnm ApyrumMH CTOpOHaMH, HE OTHOCSIIIMMHUCS K Ipolieccy pa3paboTku Pekomennanmm.

Ha momenT yTBepxkaeHus HacTosmei Pekomennamm MCD noydni H3BeIeHHE 00 HHTEIUICKTYaIbHOW COOCTBEHHOCTH,
3aIIUIICHHON MAaTeHTaMH, KOTOPBIE MOTYT TIOTPEOOBAThCA IS BEITIOTHEHUS HacTosmei Pekomennannu. OQHAKO Te, KTO
OyzeT mpUMEHATh PekoMeH a0, JOJDKHEI UMETh B BUAY, YTO BBIIIECKA3aHHOE MOYKET HE OTPaXKaTh CAMYIO TIOCIICTHIOIO
nHGOPMALINIO, U TIO3TOMY MM HACTOATENIBHO PEKOMEHIyeTcsl oOpamarbes K maTeHTHOH 0asze maHHBIX BCD 1o ampecy:
http://www.itu.int/ITU-T/ipr/.

© ITU 2017

Bce mpaBa coxpanensl. Hu oiHa U3 yacTeil JaHHOM MyOIMKAIIUH HE MOXKET OBITh BOCIIPOU3BE/ICHA C IIOMOIIBIO0 KaKUX OBl
TO HH OBLIO CPEICTB 0€3 MpeBapUTEIHLHOTO MUCEMEHHOTO pasperierns MCD.
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Pexomenpanusa MCD-T G.9700

BouicTphlii 1ocTyn k aboHeHTckuM TepmMuHaaaM (G.fast) — Cneunpukxanmus
CIEKTPAJBbHOM MJIOTHOCTH MOIIHOCTH

IHonpaska 1

Pe()aKl/ﬂ/IOHHOe npumedanue. — Omo noauwvlli mexkcm ny6jzul<ab;uu. H3M€H€HM}Z, 6HECEHHblEe HClCWlOﬂW@lI

NONpAsKol, NOKA3AHblL 8 pedicume omoopadxcenus ucnpasienuti ¢ mexcme Pexomenoayuu MCO-T G.9700
(2014 2).

1 Cdepa npumeHeHnst

Hacrosimass Pexomenpanust pononHser crenudukamuio (usnueckoro ypoBHs (PHY), comepkamryrocs
B [ITU-T G.9701].

B PexoMenpanum onpeneneHsl:
- TpeOOBaHMS K MacKe MPeeNbHOM CIIeKTpallbHON IOTHOCTH MotHOCTH (PSD);
- Ha0Op MHCTPYMEHTOB, 00ECTICUYMBAIONINX YMEHbIIICHNE ypoBHs Macku PSD mepenauu;

- napameTpbl ymnpaBieHHs MNpoQuis, ONPEeNEeNAIOUINe CHEKTPaIbHBIA COCTaB, B TOM 4YHCIE
JOMYCTUMYI0 MaKCHMAaJbHYI0 CYMMapHYI0 MOIIHOCTb Iepefadydl Ha ONpPEIeIEHHOM TOJHOM
COTPOTHBIICHUH OKOHEYHOHN HArPy3KH; U

- MeToauka nposepku PSD nepenaun.

OTUM 00eCIIeUUBACTCSI BO3MOXKHOCTh TOTO, YTOOBI TEXHOJIOTHS YAOBICTBOPSIIA:
- PErHOHAILHBIM TPEOOBAHUSM;

- TpeOOBaHUSIM OIIEPATOPOB K Pa3BEPTHIBAHUIO, HAIIPUMEP, COBMECTUMOCTH C IPYTUMHU TEXHOJIOTHIMH
udpoBoit abonentckoit muaun (LIAJD);

- PUMEHHMBIM HOPMATHBHBIM aKTaM HJIH CTAHIaPTaM B 00JIACTH 3JIEKTPOMArHUTHON COBMECTHMOCTH
(BMCOC); n

- BonpocaMm JokansHoi OMC.

2 CrnpaBo4Hble JOKYMEHThI

VYka3anssle HIKe Pekomennanmn MCO-T u qpyrue cripaBoYHbIE JOKYMEHTHI COAEPKAT MOJI0KEHHS, KOTOPBIE
IyTeM CCBUIOK Ha HUX B JJAHHOM TEKCTE COCTAaBIIIOT MOJIOXKEeHHs HacTosmeld Pexomennanuu. Ha momeHT
nyOJIMKauy yKa3aHHbIE HM3JaHUs ObUIM JAEWCTByIOIIMMH. Bce PekomeHnmamum u Apyrue CHpaBOYHBIE
JOKYMEHTBl MOTYT MOABEpPrarbcs INEPEecMOTPY; MOITOMY BCEM IOJb30BAaTENsIM JaHHOM PexoMmenpanmn
MpenjaraeTcss M3y4YUTh BO3MOXKHOCTh TPUMEHEHHS TIOCIENHEro W3AaHusi PexoMeHmanmumii W Apyrux
CIPaBOYHBIX JOKYMEHTOB, II€PEYHCICHHBIX HIDKe. llepedeHp AEWCTBYIOIIMX Ha HACTOSIIMA MOMEHT
Pexomenpauuit MCO-T perynspHo myoaukyerca. CcbUlka Ha JOKYMEHT, IPUBEICHHBI B HACTOSILIEH
Pexomenmannu, HE MPUIAET eMy KaK OTAEIFHOMY TOKYMEHTY cTaTyc Pexomenmanmm.

[ITU-T G.993.2] Recommendation ITU-T G.993.2 (2011), Very high speed digital subscriber line
transceivers 2 (VDSL2).

[ITU-T G.9701] Recommendation ITU-T G.9701 (2014), Fast access to subscriber terminals (G.fast) —
Physical layer specification.

3 Omnpenenenus
B Hacrosiieit PekoMeHaaIMu ONpeIeNIFOTCs CACSAYIOLINE TePMUHBL:
3.1 ceiling(x): HaumeHsIIIee 11e10€ YUCII0, KOTOPOE HE MEHBIIIE, YeM X.

3.2 floor(x): Haubonblee 1eoe 9nuciio, KOTOpoe He OOJIbIIE, 4eM X.
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3.3 fsc: TTapameTp, MpeACTaBISIONIHA PAa3HOC MEK/TY MOIHECYIIIUMU YaCTOTAMHU.

3.4 noaHecymas  (subcarrier): OcHoBomojararommidi  3JIEMEHT  MOIYISATOpa  JUCKPETHOTO
MHOTOTOHAJILHOTO curHaita (DMT). MopayasTop ACTUT WIMPUHY TOJOCHI KaHajla Ha MHOXECTBO
napajuleIbHBIX MOJAKaHaoB. L[eHTpanbpHas 4acToTa KaXJOro IMOJKaHaa SBISETCS MOJHECYIIEH, KoTopas
MOKET MOJYJIMPOBATHCS OUTAMHU JJISl VX TepeIauu 10 KaHaTYy.

4 CokpameHusi H aKpOHHUMbI

B HaCTOﬂIIIeﬁ PexoMenpaiumn HCIOJB3YIOTCS CICAYIOINUEC COKPAICHUA U aKPOHUMBI:

DAB Digital Audio Broadcasting
DMT Discrete Multitone
DP Distribution Point
DSL Digital Subscriber Line AT
EMC Electromagnetic Compatibility OMC
FAST Fast Access to Subscriber Terminals
(G.fast)
FM Frequency Modulation uM
FTU FAST Transceiver Unit
FTU-O FTU at the Optical network unit
FTU-R FTU at the Remote site (i.e., subscriber
end of the loop)
LESM Low-frequency Edge Stop-band Mask
LPM Limit PSD Mask
MBW Measurement Bandwidth
MIB Management Information Base
NM Notching Mask
PSD Power Spectral Density
PSM PSD Shaping Mask
QoS Quality of Service
SM Subcarrier Mask
TDD Time Division Duplexing
TXPSDM  Transmit PSD Mask
5 CornameHust o TePMUHOJIOTHHA
OTCyTCTBYIOT.
6 Macka PSD nepenaun
6.1 00630p

Hudposoe 3BykOBOE BEIIaHHE
JMCKpeTHBINT MHOTOTOHAJILHBIN CUTHAT
[TyHkT pacnpeneneHus

Iudposas aboHEHTCKAs JIMHUAS
DNeKTpOMarHuTHasi COBMECTHMOCTD

BricTpelit nocTyn K a0OHEHTCKUM
TEpMUHAIAM

YactoTHast MOy ISAUUA
bnok npuemonepenatunka FAST
FTU B G/10Ke ONITHYECKOI ceTH

FTU B ynaneHHoM myHKTeE (T. €. aDOHEHTCKOM
KOHIIE JINHUH)

Macka 3aTyxaHus Ha TpaHHUIE HU3KUX 9aCcTOT
Macka npenensHoit PSD

IIInpuHa D0JI0CH! U3MEPEHUS

baza ynpasnstomnieit nadopmarun

Macka pexekiuu

CrniektpanbHas INIOTHOCTh MOIIIHOCTH

Macka ¢popmuposanust PSD

KavectBo oOciTy>:xuBanus

Macka nogHecyuen

HymuiexcupoBaHye ¢ BpeMEHHbBIM
paszerneHueM

Macka PSD nepenauun

Macka PSD nepenauu (TxPSDM) crpoutcs myTeM 00beTUHEHS CIISTYIOIIUX MAaCOK:

- Macku npeaensHoit PSD (LPM);

- Macky nogHecymen (SM);

- Mmack# opmuposanusi PSD (PSM);

- Mmacku pexkexun (NM); u

- MacKH 3aTyXaHUs Ha TpaHuIe Hu3kux gactot (LESM).
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Macku TxPSDM, npumensiembie k Onoky npuemonepenardrika FAST (FTU) B Oioke onTHYecKOd CeTH
(FTU-O) umn x FTU B ymamenHom myHkre (T. e. abomeHTckoM Kouie iuHnu) (FTU-R), moryr ObITH
Pa3IUYHBIMH.

Jus FTU: PSD curnana nepepayu Ha Jir000# 4aCTOTe HUKOT 1A HE JOJDKHA NpeBbimnath TXxPSDM.

Macka LPM (cm. myskr 7.2.1) ompenenser abcomoTHBIM MakcuManbHBIA Tipenmen TxPSDM. Macka
noxuecymeit (SM), makca dopmupoBanuss PSD (PSM), macka pexeknun (NM) m Macka 3aTyxaHusi Ha
rpanune Hu3kux yactor (LESM) obGecnieunBaroT ymenbuieHne u ¢gopmupoBanue TxPSDM c momormibio
YETBIPEX MEXaHU3MOB:

- MAacCKUPOBaHUS TOJHECYIICH;
- PEKEKIUH KOHKPETHBIX ITOJIOC YaCTOT;
- dbopmuposanus PSD; u

— MAaCKHPOBaHMS 3aTyXaHWEM Ha ITPAaHULIE HU3KUX YacTOT.
[Moxneprkka ITUX YETHIPEX MEXaHU3MOB sIBJIsIeTCs 00s3aTenbHOM Kak it FTU-O, tak u ansa FTU-R.

Macka TxPSDM nomkHa yAOBIETBOPSITh NPUMEHUMBIM HAallMOHAIBHBIM M PETHMOHAIBHBIM PETYISATOPHBIM
TpeOOBAHHSM.

[MPUMEYAHUE 1. — IIpu onpenenenuu koppekTHoi PSD 1t mpuMeHeHHs B KOHKPETHOM IOPUCAUKIINYU OllepaTopam
CIIEyeT WCIOJIb30BATh MPENIOCTaBIsIEMble MHCTPYMEHTHI ISl COOJIIOACHHSA HAIMOHAIBHBIX M PETHOHAIBHBIX HOPM
3yIeKTpoMarHuTHoi coBmectumoctu (OMC), ocoboe BHMMaHHE YIEISIS 3allUTe NMPHEMHHUKOB CIIyXO oOecredeHus
0€301acHOCTH JKU3HH, KOTOPbIE MOTYT HE HaXOIWThCS B HEIOCPEACTBEHHON ONMM30CcTH ¢ aDOHEHTCKUMH BBOJAMH, O
KOTOPBIM IEpENalTCA CUTHaIBL, cooTBeTcTBYyOmUE Pekomennauuu MCO-T G.9701. K nmpumepam 3TOro oTHOCSTCS
pasiuunbie kKaHasl OBY Bo3ayIIHOM paroOHABUTAIIMOHHOM CITyKObI B mosioce 108—117,975 MI'1i 1 kaHaIbI BO3AYIIHOM
CBS3U B Upe3BBIYAMHBIX CUTYAIsIX (Hanpumep, 121,5 MI'nr), a Takyke KaHaIbl MOPCKOH CBSA3M B UpEe3BBIYAIHOM cCUTyallnu
B nostocax BY u OBY.

[TPUMEYAHMUE 2. — B nomnonHeHrne K MackaM, ONpPEICIICHHBIM B HacTOsIIeH PexoMeHnanuu, B KOTOPBIX MPUBOISITCS
aOCoJIOTHBIE Tpe/ieNbHbIe 3HaueHus i Macku TXxPSDM (kak B 0CHOBHO# mosnoce, Tak u BHe ee), B [I[TU-T G.9701]
OTIPENICIIAIOTCS [BA MEXaHU3Ma: MEXaHU3M MPEPBIBUCTON pabOThI, KOTOPHIH no3BoisieT FTU nuHaMuYIecku BBHIKITIOYATh
MOIITHOCTh TIepPelavyd B KaKIOM KOHKPETHOM COSIMHEHHH MIPHU OTCYTCTBUU IePEIaBACMbIX JAHHBIX, & TAK)KE MEXaHH3M
pexxuma manoir mMomrHOocTH (L2). O0a 3TH MeXaHW3Ma IMO3BOJITIOT CHCTEME JOMONHUTEIBHO YMEHBIIATh MOIMHOCTH
nepeaayy 10 3HaUYCHHsI, KOTOPOE JOCTATOYHO JAJIS TOCTHMIKEHUS 3aJaHHBIX ITOKa3aTeNleil CKOPOCTH Mepeadd U KauecTBa
obcnyxuBanus (QoS).

IMPUMEYAHUE 3. — TXPSDM omnpenensercs s pa3HBIX YCPEIHEHHBIX 3HAUCHHH ITUPUHBI TIOJOCH B COOTBETCTBUHU
€ 4acToii, ykazaHHOU B Tabimie 8-1, 3a HCKITIOYeHHEeM TIOTI0I0C Ha TPaHHIIe HU3KUX YacTOT M B 00JIaCTH ONPEACTICHHBIX
B MIB pexekropos, rae npumensrorcs macku TXPSDM W (mmpokas nonoca 1 MI'm) u TXPSDM N (y3kas momoca
10 xI'), orucadHble B 1. 6.5 1 6.6.

6.2 Macka npeneabnoii PSD (LPM)

Macka npenenbaoit PSD (LPM) onpenenser aOCoNOTHBIN MakcuMmaibHbil nipenei PSD macku TxPSDM,
KOTOPBIM HUKOT/IA HE JOJDKEH HUKOT/IA MPEBBIAThCA. Bee ocTanbHbIe ONMpeae/eHUsT 1 MEXaHU3Mbl MacOK,
HCIIONB3YeMbIX JUTsl TocTpoeHus TXxPSDM, MOTyT MPUBECTH TOJILKO K YMEHBIIIEHUIO MAacKH 110 CPAaBHEHUIO C
npejenaMu, yCTaHOBIIEHHbIMU LPM.

6.3 MackupoBaHue noaHecymei

MackupoBaHye NOTHECYILEH JOKHO UCIOIB30BaThCA AJI MTOIABJICHUS NIepelaul Ha OJTHOM MU HECKOJIBKUX
nojHecymux. Macka momHecymeit (SM) xoHpurypupyercss B 0aze ynpasisiomieil nHbopMaluyd MyHKTa
pactipenenenus (DP-MIB) myrem ucnons3oBanus napamerpa CARMASK MCO-T G.997.1. MomHOoCTh
repelayn OTHECYIINX, ONpeieNieHHas B SM, oJpKHa paBHATHCSA HYIIO (IO JIMHEHHOW 1mKaine). Macka SM
HMMeeT IPUOPUTET HaJl BCEMU IPYTUMU UHCTPYKLUMSIMH, OTHOCAIIUMUCS K MOIIIHOCTH MEepeaadn MOIHECYIIHX.

Macka SM onpenensercs: B BUie psja MaCKUPOBAHHBIX 110J10¢ 4acToT. Kaxkaas mosoca 3aaercs HadajabHbIM
WHAEKCOM TOAHECymel (X.) M KOHEYHBIM HHJIEKCOM moiHecymed (XH) B Bume {X., Xu}. Macky SM,
BKJTIOYAIOLIYIO S TI0JI0C, MOKHO MPEACTaBUTH B CIEAYIOMIEM QopmMaTe:

SM(S) = [{XL1, XH1}, {XL2, XH2}, ... {XLs, Xns}].
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Bce nognecymue B mpeaenax 3aJaHHOM MOJIOCHI, TO €CTh ¢ HHASKCAMH OOJIbIle WM PAaBHBIMH XL U MEHBIIE
WJIM PaBHBIMU XH, TOJDKHBI OBITh OTKITFOUEHBI (TIEpeIaBaThCs C HYJIEBOM MOIIHOCTHIO).

IMPUMEYAHUE. — Macka SM npeHa3zHaueHa AJIsl 0XBaTa MACKHPYEMBIX OJHECYIIUX, OTIPEAETEMbIX B IPUIIOKEHHH,
B KOTOPOM 3aJIal0TCsl PETHOHANbHBIC TPEOOBAaHNS, HANpPaBICHHBIC Ha COOIIOJCHNE MECTHBIX HOPMATHBHBIX aKTOB, H
0XBaTa MacCKUPYEMBIX MOIHECYIIUX, ONPEAEIAeMbIX MOIb30BATENEM HIIM MOCTABIIMKOM YCIYr B LEISAX YHPOILEHHUS
JIOKJIBHOTO Pa3BepTHIBaHMA. MacKHpPOBaHHWE MOAHECYIIMX HE NMPEJHA3HAuUCHO AT 3alUThl PAJUOCIYXO0; 3Ta 3a1ada
pelmaeTcs ¢ IOMOIIBIO PEKEKITNH (CM. YHKT 6.5).

6.4 DopMUpOBaHME CIEKTPAILHON NJIOTHOCTH MOIIIHOCTH

dopmupoBaHne cieKTpanbHOl mioTHOCTH MomHOcTH (PSD) mo3Bonsier ymensinate TXPSDM B HekoTOpBIX
YacTsAX CIEKTpa, [IaBHBIM 00pa3oM Jisi 00ecIieYeHUsl CIIEKTPaIbHOM COBMECTHMOCTH M COBMECTHOM paboThI
C [IpYyrHMH TEXHOJOTHMSAMH JOCTylla M JOMAalIHUX cereit. Macka ¢opmupoBanuss PSD  (PSM)
KoHurypupyerca B 6a3ze MIB myHkTa pacmpeneneHusi myreM wucnojib3oBaHus napamerpa CARMASK
MCDO-T G.997.1.

Macka PSM 3amaeTcs B quana3oHe 4acTOT MEXIy camoit Hu3kon nmoguecyiei X1 (mpu Xi=ceiling(fv/fsc)) u
camoii Bbicokoit moaHecymieit Xy (pu Xw=Ffloor(fu2/ fsc)), 1 cocTOUT M3 OAHOTO MM HECKOIBKUX YaCTOTHBIX
CEIMCHTOB. rpaHI/IHI)I CCIMCHTOB ONPCACIAOTCA 3aJaHHBIMU TOYKAMH H3JIOMaA. B npeaeciax Kaxxaoro
cermeHnTa PSM MoeT OBITh TOCTOSTHHOMN 100 (hOpMUPOBATH THHEHHYIO HAKIIOHHYIO XapaKTEPUCTHKY MEXKITY
3aJlaHHBIMU TOYKaMH u3ntoma (B 1bm/I'1) ¢ 4acToToM, BRIpaKeHHOH B JIMHEHHOM MaciiTabe.

Kaxxnas Touka wmsnmoma PSM ompenensieTcs MHICKCOM MOAHECYIIEH Xn W 3HadeHweM PSD, B maHHOM
nonHecymiei, BelpakeHHBIM B AbM/I'm {Xn, PSDn}. 3Hauenue PSD; Takke MODKHO NPUMEHATHCS
K MOJHECYIUM HYDKE X1, a 3HaueHne PSDy Tarxke JOMKHO MPUMEHSTHCS K MOJHECYIIUM BbIIIE XH. Macky
PSM, BiIt04aroIyro S CerMeHTOB, MOYKHO MPeACTaBUTh (S+1) Toukol uU3oMa B cieayromieM GopMare:

PSM(S) = [{Xl, PSDl}, {Xz, PSDz} {Xs, PSDs}, {XH, PSDH}]
FTU pomkeH moanepKuBaTh KOH(PHUTYpaIHIO, CONEPKAIIyI0 MUHIMYM 32 Touku n3itoma PSM.

Ecmu ogra wnmm Heckonbko Todek minoma PSM 3amansr Beime LPM, macka PSD mepemaun nomkHa OBITH
paera: TXPSDM = min(PSM, LPM). Bce 3nauenust PSD, Touek nzmoma PSM 10/KHBI OBITH OOJIBIIIE YPOBHS
—90 nbm/T'11.

6.5 PesxeKnus KOHKPETHBIX MOJIOC YACTOT

B FTU pmomxHa OBITH TpeIyCMOTpPEHAa BO3MOXXHOCTh HACTPOWKH HA PEKEKIMIO OJHOW WIIM HECKOJBKHX
KOHKPETHBIX TOJOC YacTOT B MEJSIX 3allUThl PaJHOCITyK0, HAmpuUMep, MOJOC YacTOT JIOOUTENbCKON
panuociayk0bl M IOJIOC YaCTOT PAaJHOBEILATEIBLHOM CITyKOBI.

Kaxnpiii pexexkrop B macke pexekunu (NM) noimkeH 3aaaBaTbes B BUAE MHIAEKCOB HogHecymnX SCstart
n SCstop.

JomycTUMbIM JUana30HOM HAYaJbHOI'O HMHJIEKCA TOHAJBHOTO CUTHaNa pexeKTopa, SCstart, SBISIOTCS BCE
JIOYCTUMBIE UHJEKCHI TOHAIIBHOI'O CUTHAJIA, KOTOPBIE HUXKE WIIM paBHBl MUHUMAJIbHON YaCTOTE 3aLUIIICHHON
MOJIOCHI PaaAMOCBs3 MHUHYC fsc/2. JIOMyCTHMBIM IHANa30HOM KOHEYHOTO WHAEKCA TOHAJIBHOTO CHTHAaja
pexextopa, SCstop, SIBISIFOTCS BCE JTOMyCTHMBIC MHICKCH TOHAILHOTO CHTHAIA, KOTOPHIC BBIIEC WM PAaBHBI
MaKCUMAaJTbHOM YacTOTE 3alUIEHHOM MOJIOCH paAHOCBsI3H TuTtoc fsc/2.

B nipezenax pexxexTopa Bce MOAHECYIIHE IOJDKHBI OBITh OTKITFOUEHBI, U Macka pexekiuy (NM) noimkHa ObITh
paBaa LPM —20 nb.

[MPUMEYAHHE 1. — Moxer Taxxe mnoTpedoBaThcs, YTOOBI MOJHECYIIME Ha JIHOOOH CTOPOHE MacKHpYEeMBIX
MTOTHECYIINX OBUIM OTKIIFOUEHBI B IEIISAX yIOBJIETBOPEHNUS TpeOboBaHMA K IiTyOuHe pexexmn TxPSDM.

FTU nomkeH nmoanepxuBaTh He MeHee 16 JTF00bIX PEKEKTOPOB OJHOBPEMEHHO.
g pexxexropa 3amaroTes Ase macku PSD:
- Macka PSD y3komonocuoit nepegaun (TXPSDM N).

Hannas macka 3amaercs ansa npoBepku PSD ¢ ucnonszoBanuem MBW = 10 kI’ ¢ ueHTpoM B
paccMaTpuBaeMoil 4acToTe.
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Macka TXPSDM N 3amaetcs Kak MakcuManbHOoe u3 NM W HIDKHEro TIpefena, paBHOTO
—100 obm/T 1t

TxPSDM N = max[NM, —100 xbm/T'1r].
- Macka PSD mmpokomnonocHoit nepenaun (TXPSDM_W).

JlanmHas wMacka 3agaeTcs IS IIPOBEPKH MaTEeMaTHYECKH pacCUMTaHHOW cpemgHeit PSD
mmpokomnonocHoi mepenaun (PSD W). Ona monywaercs myTeM YCpeOHEHHS Y3KOIIOJIOCHBIX
m3mepennii (PSD_N) (u3mepennsix B motoce MBW = 10 kI'1r) B okae mmupunoii 1 MI'1i ¢ ieHTpoM
B paccMaTpUBaeMOH 4acToTe:

PSD N(f+z><10)<]"u)]

PSD W(f)=10xlog10 ( j 210( 10 ,
0 i=(-49)
rae
PSD_N(f): y3komomnocHoe u3mepenue Ha gactote f, Beipaxennoe B 1bm/I';

PSD_W(f): martemartndecku paccuumTaHHas cpeadsss PSD  IMPOKOMONOCHOW — mepenadu
Ha vactote f, Beipakennas B 1bm/I 1.

TXPSDM_W 3amaercs Kak MaKCUMalIbHOE M3 JBYX 3HAYCHU: Macku pexkeknnu (NM) u HIKHETO
TIpeJiena, ONpeneIeHHOTo B Tabmuile 6-1 1 paccMaTpruBaeMoOi 4acTOTHI:

TXPSDM_W(f) = max[NM(f), nmwxuuii npenen (f)].

Tabauua 6-1 — TpedoBanus k Hu:kHemy npegeay TXPSDM W

Huxuuii mpeaen

Yacrora, MI'n TXPSDM_W [1bm/I'n]

2,0-4,0 -100
4,0-5,0 -110
>5,0 -112

g pexxekTopoB, mMprHa KOTopeix Meree 1 MI

- PSD nmepenmaum momkHA YAOBIETBOPITH TOJMBKO Macke PSD  y3komomocHo#l mepemauw,
TxPSDM_N, u 310 TpeboBaHue N0KHO cobmoaathess Ha yactotax (SCsanXfsc + ¥2XMBW) < f <
(SCstoprSC_ %XMBW)

g pesxeKkTopoB, MuprHA KOTOPEIX coctaisier 1 Ml u 6omnee:

- PSD nepenaun nomxHa ynosineTBopsATh Macke PSD y3skomonocnod mepemaun, TXxPSDM N, Ha
gacToTax (SCsanXfsc + 2XMBW) < f < (SCstopXfsc — 2xMBW); u

- cpenusisi PSD mmpokomnonocHoit nepenaun (PSD_W(f)) nomkna ymoBnerBopsitk Macke PSD
mmpokononocHo# nepeaaun, TXPSDM_ W, Ha wacrorax (SCstartxfsc + %2xMBW + 0,5 MI'n) < f <
(SCstopxfsc — 2xMBW — 0,5 MI'n1). 3HaueHreM MacKu, ¢ KOTOPBIM JO0JKHO IIPOBOANTHCS CPaBHEHUE,
SIBJISIETCS. MaKCUMaJIbHOE 3HaYCHHE, KOTOpoe mpuHuMaeT macka B okHe 1 MI'm [f — 0,5 MI'm, f +
0,5 MI'].

B Jlonomnenun [ mpencraBiieHO TOMPOOHOE OMMCAHWE YACTOT JUISi MEXKIYHApOJIHBIX IMOJIOC YacTOT
moouTensckoi pamuociyx0sl. B FTU momkHa OBITH NperycMOTpeHa BO3MOXXHOCTh HACTPOWKH IS
PEXEKIMH OTACTHHBIX MOJIOC YaCTOT JIFOOUTEITHCKOM pagruocCiTy k06, HCXOISI U3 HEOOXOUMOM 3aIHUTHI.

B [Jononnenun Il mpuBogutcs nmoapoOHON omMcaHWe YacTOT PaJAMOBELIATENbHOW CIIy:KObI (YacTOTHas
monyssiuus (UM) u mudposoe 3BykoBoe Bemanue (DAB)).

Jua ciryx6 UM, DAB u npyrux paauociyx0 moTpeOyroTcs pa3indHble HACTPOHKH PEKEKIINH B 3aBUCHUMOCTH
OT XapaKTEPUCTHK KOHKPETHOH PaiioCIysKObl.

[MPUMEYAHUE 2. — Macka NM MOXeT NpUMEHSATHCS Ui PEXKEKUUH OTHENbHBIX BEIATENIbHBIX CTAHLUN B
3aBUCHMOCTH OT MCTIOJIh30BaHUS CIIEKTPA.
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6.6

Macmlposa}me 3aTyXaHUEM HAa 'PaAHULEC HU3KHUX YaCTOT

Juia macku 3aTyxanwust Ha Tpanuie Hu3kux gactot (LESM) 3anmatorcst nBe macku PSD:

Macka PSD y3komonocHoi nepegaun (TXPSDM_N).

Hannas macka 3agaetcst st mpoBepku PSD ¢ momomipio nmonocst MBW = 10 kI’ ¢ nieHTpom B
paccMaTpuBaeMoOil yacToTe.

Macka TXPSDM_N omnpenensercs, Kak 1MokazaHo Ha pucyHke 6-1, rne PSDys — 3HaueHue macku
LPM BHYTpHUIIONIOCHBIX COCTABIISIOIIMX HA 4acTOTe fir3. 3HAUCHMS ITOI MaCKH B IEPEXO/HOM MOJI0CE
MOJIYYArOTCS ¢ HIOMOUIBIO TUHEHHON HHTEPHOSAUMHY B Ab HA JIMHEWHOH IIKale YacToT.

PSD mepenaun gomxHa ymoBiaeTBOpATh Macke PSD y3komonocHoit mepemauu, TxPSDM N, Ha
gactorax (0,5 MI'i + YaxMBW) < f < (fyz — YaxMBW), rae i1 < fuz < 30 MI'n. 3nauenust PSD na
YacTOTaxX BBIIIC MEPEXOAHOW YacTOThI fys CUMTAIOTCS BHYTPHIIOIOCHBIMH M OIPEACISIOTCS B
nynkre 7.2.1.1.

PSD
(nBbm/T')
PSDyg [ == == === = m e o e e e e e
: 175kl
-80 ————————--------------------------‘:
1
H
:
o (]| T ;
H
500 Yacrora
(k')
G.9700(14)_F6-1

PucyHok 6-1 — Macka 3aTyxaHusi Ha rpaHuile HU3KHX YaCTOT

Macka PSD mmmpoxomnosnoctoii nepeaadn (TXPSDM_W).

Jannas wmacka 3agaeTcss JUIS  IIPOBEPKH MaTEMaTHYECKH pacCUMTaHHOW cpemHeit PSD
[IMPOKOTIONIOCHOM Tepenaun B okue mmpuHoit 1 MI'm (PSD_W(f)), kak 3to ompemeneHo B
nyHkTe 6.5.

s paccmatpuBaemoit yactoTsl 3HaueHne TXPSDM_W(f) 3anaercs B Tabiuie 6-2.

Cpenusisi PSD mmpokononocHoit nepenaun (PSD_W(f)) nomkna ymoBnerBopsats macke PSD
MIMPOKOTIONOCHOM mepemaun, TXPSDM_ W, Ha uvacrorax (2,0 MI't + YaxMBW + 0,5 MI'n) < f <
(fes — 175 xI'm — %xXMBW — 0,5 MTI'1). 3HaueHHeM MacKu, ¢ KOTOPHIM JOJDKHO IPOBOJUTHCS

CpaBHEHHE, SBJIACTCS MaKCHMAalIbHOC 3HAYCHHE, KOTOpPOE MPHHMMAaeT Macka B okHe 1 MI'n
[f-0,5MTIn, f+ 0,5 MTI1].

Tabauna 6-2 — TpedoBanus k macke TXPSDM_W LESM

a LESM
(;;TF"T)*‘ TXPSDM_W
n (abm/T'r)
2,0-4,0 -100
4,0-5,0 -110
> 5,0 -112
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7 Crneunudukanus cCneKTpajJbHOI0 COCTABA

7.1 IlapameTps! ynpasJieHus Npopuis

B kaxxnom nipoduie onpeaensoTcss HOPMATUBHBIC 3HAYCHHMS JUTS CIICTYFOIIUX ITapaMeTPOB:
- kosruectBo moxHecynmx (N);

- paszHoc Mexay noanecymmmiu (fsc);

- napaMeTphl IUKINYECKOro pacmuperus Lep u B; u

- MaKCHUMaJlbHash CyMMapHas MOIMHOCTh Tepenadyd (MPUMEHSIETCS B HHUCXOMISIIEM M BOCXOSIIEM
HaIpaBJICHUIX ).

B Tabnuiie 7-1 npuBeAeHbI MPUMEHUMBIE MTAPAMETPhI YIIPABICHHS IS KaXXKI0T0 Ipoduis. DTH mapameTpbl
onpenaenensl B [ITU-T G.9701].

Ta6auua 7-1 — [lapameTpsl ynpaBiaeHusi npoduis

Ipoduns (Ilpumeuyanne 1)
ITapamerp
106 MI'u (106a) 106 MI'u (106b) 212 MTI'n
N 2048 (IIpumeuanue 2) 2048 (Ilpumeuanue 2) Jlst manpHeHIero
U3yUYCHHUS
fsc 51,75 k' 51,75 k' 51,75 kI,
Lcp N/64 xmpmmstm=4,8,10,12, [N/64xmumm=4,8, 10,12, |Jna gaapHeHero
14, 16, 20, 24, 30 u 33 otcueroB | 14, 16,20, 24, 30 1 33 OTCYCTOB | U3yUCHHS
pu ckopocTH 2xNx IIpU CKOPOCTH
fsc oTcueros/c 2xNxfsc orcueros/c
B 64 u 128 oTcueToB npu 64 u 128 oTcueToB NpHu Jnsa nanpHenero
ckopoctu 2xNx fsc orcuero/c | ckopoctu 2xNxXfsc orcueros/c | u3ydeHus
MakcumanbHas +4 nbm (cm. myHkTEI 7.3 1 7.4) |+8 nbwm (cm. iyHKTEL 7.3 1 7.4) | s nanpHEHIIEro
CyMMapHasi MOIITHOCTh HM3YYCHUS
nepenadyu
[NPUMEYAHUE 1. — B Oyaymem MoryT OBITH 3a1aHBI POGIIIH ¢ O0ee BRICOKUMH 3HAYCHUSIMH MaKCHMaIbHOM
CyMMapHO# MOIITHOCTH TIepeaadu MPH YCIOBHHU, YTO OHU HE BBIXOIST 3a TPAHUIIBI MacKH mpenensHoi PSD,
onpeaeseHHON B HacTosield PekoMenganuu.
[MPUMEYAHUE 2. — [lnana3oH MpUMEHUMbIX HHJIEKCOB MTOJHECYIINX COOTBETCTBYET YacToTaM oT 2 1o 106 MI'm.

7.2 Cnemnduxanun macku PSD

7.2.1  Macka npeneabnoii PSD (LPM)

Macka npexnensHoit PSD (LPM) mpencraBisier co0oii aOComoTHOEe MakcumMaiabHOe 3HaueHue TxPSDM,
KOTOpOE HUKOT/Aa HE JIOJDKHO TpeBbimathes. Macku LPM BHYTPHIIONOCHBIX COCTABISIONIMX JUTS TIPOQHIS
106 MI'n u mpodmiist 212 MI'y npenctasnens! B myHkte 7.2.1.1. Macku LPM BHENMOJIOCHBIX COCTaBIISIONINX
3aJlaHbl B myHKTE 7.2.1.2.

7211 Macka LPM BHYTPHIIOJIOCHBIX COCTABJISIFOIINX

Macku LPM BHYTPHITOJIOCHBIX cocTaBIsitonmx Aiist mpoduitst 106 MI' u npoduiis 212 MI' n3o0paxeHb Ha
pucynkax 7-1 u 7-2, coorBercTBeHHO. [lapamerphl 3TnX Macok LPM mipescrasiens! B Tabnunax 7-2 u 7-3,
COOTBETCTBEHHO.
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Pucynok 7-1 — Macka npeaenbHoii PSD BHYTPpHUNO/I0CHBIX cocTaBasIOIMX 151 mpoduias 106 MI'u

PSD
(nbM/T)
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PucyHnok 7-2 — Macka npeaeabHoii PSD BHYyTpUIOI0CHBIX cOCTaBJISTIOIHUX 1151 mpodus 212 MI'y

Taéauua 7-2 — llapamerpsl Macku LPM BHYTPHIIOJIOCHBIX COCTABJISIOMIUX A5 npopuasa 106 MI'n

IMapamer Hacrora PSD Onucanue
pamerp (MT'n) (xBm/T')

fir1 2 —65 Macka LPM na yacrorax Huke i1 3amaercst B mynxre 7.2.1.2.
30 —65
30 -73 3HaveHus npeenbHoil PSD Mexay nepedrcieHHbIME TOYKaMu

f 106 76 MOJIy4aroTCd METOJOM JIMHEHHOM wuHTepnojsauuu B aAb Ha

tr2 B JINHEWHOU mIKaje dactoT. Macka LPM Ha wacrorax Bbee fio

3amaercs B myHkte 7.2.1.2.

Taémuua 7-3 — [lapamerpsl Macku LPM BHYTPHIIOJIOCHBIX COCTABJISIONIUX AJs npoguas 212 MI'n

Ilapamer Hacrora PSD Onucanue
pamerp (MT'n) (xBm/T')

fir, 2 —65 Macka LPM Ha yactoTax Huxe fy1 3anaercs B mynkre 7.2.1.2.
30 —65
30 —73 3HaueHus npeaenbHoi PSD mexay nepedncieHHbIMU TOUKaMU
106 _76 MOJIy4atoTCsl METOJIOM JIMHENHOM UHTEepnosuuy B 1b Ha

JINHEWHOU mikaie gactoT. Macka LPM Ha gacrorax Beie firo
firo 212 -79 3ajgaercs B myHkTe 7.2.1.2.

[MPUMEYAHUE. — Ilpu ucnons3oBaHun (HOPMHUPOBAHUS AOIOIHHUTEIBHOTO CIIEKTpPa, KaK 3TO OIHMCAHO B MYHKTE O,
(mampuMmep, A OOecleYeHUs] CIEKTPaJbHONH COBMECTHMOCTH WM JUISI COONIONEHHS OTPaHWYCHHS IO MOITHOCTH
IIMPOKONOJIOCHON TMepenayu), pa3inudyable 9acTH Macku TXxPSDM moryr OBITE YMEHBIICHBI IIyTEM OTKIIFOUEHHS
MOJHECYIINX WJIM YMEHBIICHHS HX MOLIHOCTH mepenadn. [Ipn HEOOXOAMMOCTH MOTYT TaKKe IPHUMEHSTHCS
JIONIOJTHUTENBHBIE PEXKEKTOPHI YaCTOT.
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7.2.1.2 LPM BHENmoJIOCHBIX COCTABJISTIOIINX

LPM BHETIOIOCHBIX COCTABIISIOMINX JODKHA OBITh TAKOH, KaK IMOKA3aHO Ha PUCYHKE 7-3 ISl TPAaHUIIBI HU3KUX
4acTOT ¥ Ha pPUCYHKE 7-4 715 TpaHuUIlbl BBICOKUX 4acToT, rae PSDyr1 — 3Hauenne Macku LPM BHyTpHITOTOCHBIX
cocTaBsiomuX Ha yactote fy1 1 PSDy, — 3HaueHne macku LPM BHYTPHITOJIOCHBIX COCTABIISIIOIINX HA YACTOTE
firo. ITapameTpsl 5THX Macok LPM mipesicraBiieHs! B Tabaumax 7-4 u 7-5, COOTBETCTBEHHO.

Macka LPM BHENOJIOCHBIX COCTABJISIOIIMX MPUMEHSETCS K YacTOTaM, PacCIOJIOKEHHBIM HIKE HHUXKHEU
TPaHUIIBI IEPEXOTHON YacTOTHI fir1, M K 4acTOTaM, PacHOJIOKCHHBIM BBIIIE BEPXHEH I'PaHHUIIBI MIEPEXOTHOM
qacToThl firo. 3HaueHuss PSD mexay nepexomaHsiMu dactoTaMu fyi  fyo cuMTaroTCs BHYTPHITOJOCHBIMH
1 omnpenersiroTes B myHkTe 7.2.1.1.

PSD
(nBM/T'ur)
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1
: 175kl
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80 b mm e e e e o
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———— ==
b e e —————
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(kI'mr)

G.9700(14)_F7-3

S
N
o
a1
o
o

PucyHnok 7-3 — Macka LPM BHeNOJOCHBIX COCTABJIAIOIINX HA IPAaHUIIe HU3KHX YACTOT

B Ilpunoxenusix A, B u C [ITU-T G.993.2] yka3ansl TpeOoBaHus K yacroram Hxe 4 kI’ 1 pernoHoB
CesepHnoit Amepuku, EBporisl u lioHnn, COOTBETCTBEHHO.

PSD
(nBbm/T'r)
1 Afm 1
1
H
1
PSD, - --- :
i
H
i
H
1
H
11| RES SRR
H H
H
H |-

fro ‘-IaCTora'
(MTI'y)
G.9700(14)_F7-4

Pucynok 7-4 — Macka LPM BHeNoJIOCHBIX COCTABJISIIOIIMX HA IPAHUIE BLICOKHX YaCTOT
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Tabauna 7-4 — Ilapamerpbl Mackn LPM BHeNOJIOCHBIX COCTABJISIONIUX HA TPAHUIIE HU3KUX YACTOT

ftrl PSDtrl

(M) (1Bw/T') Onucanue

[MpenensHas PSD Ha nepexoHoit yactoTe fir1 omyckaercst co
3naueHust PSDy1 no —80 nbm/T'm.

[IpenensHast PSD B mepexomHOM MOIOCE MOTYYAeTCs METOIOM
JIMHEWHOW MHTEPNOJIALMY B 1b M0 JIMHEWHOW 1IKaJle YaCTOTBHI.

2 65 IpenensHast PSD B monoce 420 xI'11 moirygaeTcss METOAOM
TUHEHHON MHTEPIIONSAIUY B Ab 10 Torapu(pMHUIECKON IIKae
YJaCTOTHI.

[ToxHecymmue Ha yacToTax HIKe fiyr1 He HOIDKHEI
UCIIONB30BATHCS UL Iepenadn (HH JaHHBIX, HU KaKoH-1m6o
BCIIOMOTATEIHHOH HH(OPMAIIHH).

Ta6auna 7-5 — [Napamerposl Macku LPM BHENMOJI0CHBIX COCTABJIAIOIIMNX HA IPAHMUIE BEICOKHUX YaCTOT

Ilepexonnas moJioca,

fir PSDir2 Afin Onucanue
(MTI'u) (nBm/T'm) (M)
106 —76 20 [penensuast PSD B nepexoanoii monoce (Afin)

II0JIy4aeTCsl METOJOM JIMHEWHO! UHTEPIOJALUY B
nb 1o TMHEeNHOM 1IKaJie YaCTOThI.

212 -79 40 [Moauecyine Ha yacToTax BhIIIE firp HE MOMKHBI
UCTIONIB30BAaThCs IS Iiepeiaun (HU JaHHBIX, HU
KaKoW-M00 BCIoMoraTenbHOW HH(POPMAIHHN).

7.2.2  TloCTOSIHHO MACKHpYyeMble MOAHeCyIne

B mpoduiie 106 MI'n n npodune 212 MI'n nopnecymue ¢ wHAekcaMu 0—39 (BKIFOUUTEIHHO) JOIDKHBI
MOCTOSIHHO MacKupoBathcs. OHM HE TODKHBI MCIOJIB30BAThCs JUIS nepenau (HU JaHHbBIX, HU KaKOH-IH00
BCIIOMOTaTeIbHONU HHPOPMAIIHH).

7.3 IosHoe conpoTHBJIeHHE OKOHEYHOH HATPY3KH

s o6oux 0s10k0B — FTU-O 1 FTU-R — B U untepdetice 10/KHO HCITOJIB30BATHCS TOJIHOE CONPOTUBIICHHE
okoHeuHON Harpy3ku Ry = 100 Owm, sBidromeecss 4ucTo pe3UCTUBHBIM CONPOTUBIEHHEM. B wacTHOCTH,
Rv = 100 OM 10JKHO MCIIOIB30BATHCS B KAYECTBE OKOHEYHOM HArpy3KH IIpH orpefesieHuy U nposepke PSD
nepeiadn, a Takke CyMMapHOI MOIIIHOCTH Mepeayy.

7.4 MaxkcuManbHasi CyMMapHasi MOIHOCTD Mepeaavyu

B nacrosimeit Pexomenpanuy 3HaueHUs MAKCUMAaJbHOM CyMMapHOW MOIIHOCTH INEpeaddl ONpeneNsioTCs
UCXONsl W3 JONMYyHICHHWs, 4YTO Tiepejadya sBIsSeTCS HeNpephiBHOW. B cucTeMax, HCHOIb3YIONIHX
JyTUICKCUPOBaHHUE C BpeMeHHbIM paszesienueM (TDD), nanpumep, Tex, kotopbie onucansl B [[TU-T G.9701],
nepeaaya B KaKOM-JIMOO KOHKPETHOM HAIIPaBJICHUHU HE SABISIETCS HENMPEPHIBHOM, a MPOMCXOIUT TOJBKO B
OIpeieJIeHHbIE TIEPHOABI BpeMEHH. DTO 00CTOSTEILCTBO J0JKHO YUUTHIBATHCS B IPUMEHSEMOH MpoLeaype
H3MEpEHHUsL.

Hus oboro 3amaHHOro mnpouis MakCHMalbHas CyMMapHas MOIIHOCTh mepedaun Omoka FTU-O
(B Hucxomsmem Hanpaeinenun) u Onoka FTU-R (B BocxojsiieM HaIpaBIICHWH) HE JIOJDKHA TPEBBIIIAThH
yKa3aHHBIX B Tabmuie 7-1 ypoBHEH NpU WU3MEPEHHH C TIOMOUIBIO TIOJHOTO COTPOTHBIICHUS OKOHEYHOU
Harpy3KH, OMPeIeIEHHOro B TyHKTE 7.3.

JlOTIOJTHUTENBHBIE OTPAaHUYEHUS ABIISAIOTCS NMPEIMETOM MPHIIOKEHNH, B KOTOPBIX OMPEACIIAIOTCS pa3IuyHbIe
peruoHanbHbIe TpeOOBaHUS (115 JANbHEHIIET0 U3yYeHHS).

10 Pex. MCD-T G.9700 (2014)/Tonp.1 (09/2016)



8 IIpoBepka PSD nepenaun

B nacrosimeit Pexomennanmm 3HageHus Macku PSD mepegadn onpenensiroTcst HCXOAs U3 AOIMyIIEHUs, 9TO
mnepefada SBISETCS HENpephiBHOW. B cuctemax, HCHONB3YIONIMX IYIUIEKCUPOBAHUE C BPEMEHHBIM
pasnenenuem, (TDD), nHanpumep, Tex, koropeie omucanbl B [ITU-T G.9701], mepenaya B KakoM-inu0o
KOHKPETHOM HAIIpaBIICHUU HE SBIIAETCS HETPEPHIBHON, a MPOMCXOIUT TOJBKO B OMpeeseHHbIE TePUOIBI
BpEMEHH. JTO 00CTOSATENHCTBO JODKHO YUUTHIBATHCS B IPUMEHSAEMON TTPOIIEAYPE U3MEPEHHUS.

[Hupuna nonocs! uamepenus (MBW) ans ouenku PSD mgomkHa cOOTBETCTBOBATH 3HAUECHUSIM, OTIPEICICHHBIM
B Tabnuue §-1. LleHTpanpHas 4acToTa MOJIOCH U3MEPEHHUS N0JKHA COBIAIaTh C pACCMAaTPUBAEMOM 4aCTOTOM.

3HaYeHHEM MaCKH, C KOTOPBIM JI0JKHO TPOBOIUTHCS CPABHEHUE, SIBISIETCS MAKCHMAaJIbHOE 3HAaYCHUE, KOTOPOE
npuHUMaeT Macka B okHe [f — 2xMBW, f + ¥2xMBW].

MMPUMEYAHUE. — Eciiu B kakoM-1100 OIpEIeICHHOM JHana30He YacToT 3aJaHbl Macka PSD y3kononocHoi nepenayu
(TXPSDM_N) u macka PSD mmpokononocHoit nepegaust (TXPSDM_W), To 3Hauennss MBW, omnpeniesieHHbIE B TaHHOM
ITyHKTE, COOTBETCTBYIOT Y3KOTOIOCHEIM m3MeperusiMm PSD (PSD N).

Macku PSD yka3aHbl OTHOCHUTENBHO JTAJOHHOTO TIOJHOTO COMPOTHUBJIEHHS OKOHEUYHOM Harpys3KkH,
OTIpe/IeTICHHOI 0 B IMyHKTE 7.3.

Ta6auuna 8-1 — HacTpoiika mmupuHBI N0JI0CH H3MepeHus A5 npoBepku PSD nepenauun

Juanazon yacTor IMupuHa moa0ckHl U3MepeHust

(MBW)

4 xI'n<f<20xl'ng 1 k'

20 k' < f < firp 10 't

(fir1t ¥2xMBW) — (30 MTI't; — ¥%2xMBW) 1 MI'

(30 MI'g + AxMBW) — (fir2 — %2xMBW) 1 MI'g

> firo 10 300 MI'1g 100 xI'g

JIro0ast moToca 4acToT PeKEKIIH 10 xI'g

Pex. MCD-T G.9700 (2014)/Tonp.1 (09/2016) 11



12

Jdononnenne 1

MesknyHapoOaHbIE MOJIOCHI YACTOT JIIOOUTEIHLCKOH PATHOCTyKObI

(910 JomonHeHye He SBISETCS HEOTHEMIIEMOM YaCThIO HACTOsIIEH PekoMeHIaum. )

Tabéauua 1.1 — Me:xkayHapoaHblie M0J10ChI YACTOT JIOOUTEIbCKOI PaguocayK0bI
B muama3oHe yacrtor 0-212 MI'n

HayaJjio mosocsl KOHeII IMOJIOCHI
(xI'w) (xI'w)
1800 2000
3500 4000
7 000 7 300
10 100 10 150
14 000 14 350
18 068 18 168
21000 21450
24 890 24 990
28 000 29 700
50 000 54 000
70000 70 500

144 000 148 000

Pex. MCD-T G.9700 (2014)/Tonp.1 (09/2016)



Honoanenne I1

IToJi0chbI 4ACTOT paguoOBeIATEIbHON CJIYKOBI

(910 JomonHenye He SBISETCS HEOTHEMIIEMOM YaCThIO HACTOsAIIEH PexoMenaarum. )

B nannoe JlomomnHeHHE BKJIIOYEHBI IIOJNOCHI, OTHOCSIIMECS K NMPUEMHHMKAM, KOTOpPbIE BEPOSTHO OyayT
HaXOJIUTHCA B HEMOCPEACTBEHHOM OJIN30CTH OT yCTAaHOBKH, IIpeHeOperast pacupeAeIeHUsIME ATl yCTapEBLINX
TEXHOJIOTHH, Takux Kak aHamoroBoe TB. B o0mem ciydae COOTBETCTBYIONINMH CIY>KOaMH SIBISIOTCS

paaAroBeNIaTeIbHBIE CITYXKOBI.

Tabauua I1.1 — IloJiochbl YACTOT paOBEIIATEIBLHOI CIYKOBI

B THamna3oHe 9acTot 10 212 MI'n

HauvaJo mojocel

Konen moJiocel

(k1) (k1) Cayxbda
87 500 108 000 oM
174 000 216 000 udpoBoe Ha3eMHOE TEICBUICHHE
(Paiion 2)
174 000 230 000 Hudporoe Ha3eMHOE TeneBUICHNE/

[udpoBoe 3ByKOBOE paguoOBEIIaHNE
(Pationsl 1 u 3)

Pex. MCD-T G.9700 (2014)/Tonp.1 (09/2016)
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Jononunenne 111

Onpenenenne PSD (TXPSD) nepeaaryuka AJs1 He SIBJSIIOIIMXCS
HenpepbIBHLIMU Nepeaay

(O10 JlomonHeHNE HE ABISETCS HEOTHEMIIEMOM YaCThIO HACTOsIIEH PexoMeHaaum. )

B Hacrosmem /lomonmHeHnn mnpuBeneHO (OpMaNbHOE OMHCAHHWE CIHEKTPaIbHON IUIOTHOCTH MOIIHOCTH
(TXPSD) mepemaTumka Il CHTHAJIOB, COCTABJIIONIMX IIOTOK CHMBOJIOB, BKJIFOUAs IEPHOABI MOJTYAHHUS,
aHAJIOTUYHBIX (hopMuUpyeMbiM cuctemMamMu DMT, nyruiekCUpOBaHHBIMU C BPEMEHHBIM Pa3/ICIICHHEM.

B macrosmem [omomuennn ompenensiercs TXPSD, mpuMeHnMass K MOTOKY IepelaBaeMBbIX CHMBOJIOB,
nepopHUpPOBAaHHOMY IOTOKY WIJIH HETIPEPHIBHOMY ITOTOKY CHMBOJIOB. lepeaBaeMbIMu CHMBOTIAMU SIBIISTFOTCS
BCE CUMBOIJIBI, TIEpe/laBacMbIe B MIEPUO]I IIepeaauy B HapaBlieHUU nepeaaud. [1o3unmm cuMBOIOB MOTYAHUS
B MIEPUOJI TIEPEAAUX UCKIIOYAIOTCA. DTO HE OMpPeaeIsieT METOT U3MEPEHUSL.

B nacrosmem Hononnennn TXPSD omnpenensercs uepe3 nNpoMexyTouHyr nepeMeHnnyro "PSD cumBona
nepegatunka" (TXSPSD). TXSPSD ompenensiercss B 3aBUCUMOCTH OT MaTeMaTHYECKOTO OXKUIaHUS
creKkTpajabHOi TioTHOCTH 3Heprun (ESD) cumBosIoB, epejaBaeMbIX B KOHKPETHOM HaIlpaBJICHUH.

ESD ¢opmsr Hanpsokenust curaana Vs(t) BBIBOAUTCS ¢ UCIOIB30BAHUEM OIIOPHOTO TTOJHOTO CONPOTUBIICHHS,
kotopoe coctapiger 100 Om.

ESD(V;, f) = = | V(). e 2 tdt | (Zbae/Ty)

Ry =100 Owm.
TXSPSD BeiBoauTCs U3 MareMatuueckoro oxkuaanusa ESD o rpymnmne nepeaaHHbIX CUMBOJIOB.
TXSPSD(f) = four-E[ESD(V(t), f); V € S] (Br/T)
S = {S0,S1...5n},
S0,91...Sn — AeHicTBUTENbHAS TIOCIIEAOBATEIBHOCTD IIEPEJaHHBIX CUMBOJIOB,
E[X] — maremaTHUeCKOE OKUIAHHUE X.

Takas HopMmanm3amus TIO T[EpPHOAY IMepefadyd CHUMBOJIOB  oOecrieuuBaeT, YTO OECKOHEYHas
MOCJIE0BaTENBHOCTh CUMBOJIOB MMeeT TXSPSD, xotopas B mpenene ctpemMutcd K kinaccudeckod PSD,
BBIBEJICHHOH ¢ ITOMOIIBI0 IpeoOpazoBanus Oypre aBTOKOPPENSIIUOHHON QyHKIIMY.

IMTpoepsiemass TXPSD ormpeiensercss B KOHKPETHOM MIMPHUHE MOJIOCHI BW ciieyronmm oopa3om:

bw

TXPSD(bw, f) = 30 + 10 X logy, <$ [ :g TXSPSD(fb)dfb> (BM/Tw),
2

TXPSDM(f) — makcumanbHbiii nonyctumbiid yposenb miust TXPSD(bw,f) anunHO# mocnemoBarensHOCTH
CHMBOJIOB.

MeToap1 TPOBEPKH HAa COOTBETCTBHE HE BXOIAT B cpepy MPUMEHEHHUs HacTosmeld Pexomeraanmm.
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Cepus A
Cepusa D

Cepus E

Cepus F
Cepus G
Cepus H
Cepus I
Cepus J

Cepus K
Cepus L

Cepus M

Cepus N

Cepus O
Cepus P
Cepus Q
Cepusa R
Cepus S
Cepusa T
Cepus U
Cepus V
Cepus X
Cepus Y

Cepus Z

CEPUM PEKOMEHJIALIUIA MCD-T

Opraam3arus padbotsr MCO-T

HpI/IHLII/IHLI TapI/ICI)I/IKaI_II/II/I " y4€Ta, a TAaKXKE SKOHOMUYCCKUEC U ITOJIMTUICCKHUE BOIIPOCHI,
CBA3aHHBIC C MCX)KAYHAPOAHBIMU YCIIYyIraMU B o0actu BHCKTpOCBHSI/I/ UKT

OOm1as sKcrTyaTanus ceT, TenedoHHas ciyx0a, GyHKIHOHUPOBAHUE CITYKO H
YenoBevYecKre PaKTopsl

Herenedonnslie ciry>k0bI 2IEKTPOCBAZH

Cucrembl U cpea nepeaayuu, HugpoBbie CUCTEMBbI U CETH
AynrnoBHU3yabHBIC U MYJIBTUMEINIHBIE CHCTEMBI

Hudposas ceTh ¢ HHTErpaIment ciryxo

KaGenpHble ceTr U mepeaya CUTHAIOB TEIEBU3NOHHBIX U 3BYKOBBIX MPOTPaMM U IPYTUX
MYJIbTUMEIMMHBIX CUTHAJIOB

3amura oT IoMex

Oxkpyxaromas cpena 1 MKT, u3MeHeHre KiiuMaTa, 3JIEKTPOHHbBIE OTXO/BbI,
3HEepro3( ek THBHOCTH; KOHCTPYKLMS, IPOKJIAAKA U 3alUTa Kabeaeld 1 Apyrux 3JeMEHTOB
JTUHEHHO-KaOeTbHBIX COOPYKEHHHA

YmpaBneHue 31eKTPOCBs3bi0, BKIoYast CYD u TeXHUYEeCKoe 00CITy)KHBaHUE CeTel

Texnnuyeckoe o0CITy)XKMBaHUE: MEXTyHAPOTHBIE KaHAIbI ITepelady 3BYKOBBIX U
TEJIEBU3UOHHBIX ITPOrpamMm

TpeOoBaHMs K ©I3MEPUTEIBHON armaparype

KauectBo Tenedonnol nepenaun, TeneoHHbIE YCTAHOBKH, CETH MECTHBIX JIMHUH
KoMMmyTanus n curHanm3anus, a Takke COOTBETCTBYIOIINE U3MEPEHHUS U UCTIBITAHHS
Tenerpaduas nepenava

OxoHeuHoe 000pyZOBaHHE AT TeNerpagHbIX CIyxKO

OxoHeuHOe 000pYIOBaHHE AT TEIEMaTHYECKHUX CIIYKO

Tenerpadnas KoMMyTaIys

[lepenaya naHHBIX 10 TeNEOHHON CETH

Cetu nepeaayu JaHHBIX, B3aUMOCBSI3b OTKPBITBIX CHCTEM M 0€301MacHOCTb

I'mo6ansHas nHPOpMaOHHAST HHPPACTPYKTYpa, aCTIEKTHl MEXKCETEBOI'O TIPOTOKOIA, CETH
MOCTIEAYIONTNX TTOKOJICHNH, HHTEPHET Bellel 1 "'yMHbIe" Topoaa

SI3bIKH M 06H_[I/Ie ACIICKTHI ITPOIrpaMMHOT O obecrieueHus AJIsL CUCTEM BJICKTPOCBA3U

OtnevaTtaHo B Lsenuapum
)KeHneBa, 2017 r.
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