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Pexomenganusa MCI-T G.9700

BoicTpbiii 1ocTyn Kk ad0oHeHTCKUM TepmuHaiaaMm (G.fast) — Cnenuduxanus
CNEKTPAJIbHOI MVIOTHOCTH MOLIIHOCTH

Pe3iome

B Pexomennammu MC3-T G.9700 onpeaensiroTcst TpeOOBaHMsI K MacKe CIIEKTPaIbHON MIIOTHOCTH MOIHOCTH
(PSD) nnst 6picTporo moctymna kK aboHeHTCKuM TepmuHanaM (G.fast), Habop HHCTPYMEHTOB, 00ECTIEYHBAOIITIX
yMEHbIIEHHEe YpoBHSI Macku PSD mepemauu, mapaMeTpel yOpaBieHUs OpoQUisi, ONpPEACISIOLINe
CIEKTpaJbHBIA COCTaB, B TOM 4YHCJE AOMYCTHMYIO MAaKCHUMAJIBHYIO CYMMAapHYI0 MOILIHOCTH Iepeladd Ha
OTIpEJICIIEHHOM TIOJTHOM COTPOTHBIICHUHM OKOHEYHOH Harpy3KH, a TakKe MeTojuka npoBepku PSD nepenaun.
Hacrosimass Pexomennarus gomonusieT crnenndukanuio ¢msmueckoro ypoas (PHY), comepikamryrocs B
Pexomenpanmn MCO-T G.9701.

XpoHoJsiornueckasi ClipaBKa
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MMPEJUCIIOBUE

MexnyHapoaHbIi  coto3  3ekTpocBss3n (MCD) sBIseTCS CHEIHATU3UPOBAHHBIM  yupexaeHueM OpraHu3anuu
O0bennHeHHBIX Harmii B 001acTr 3IeKTPOCBs3H U HH)OPMAIIMOHHO-KOMMYHHUKAaMOHHBIX TexHonoruit (MKT). Cexrop
cragmaptuzamuu  dJekTpocssazu MCD (MCDO-T) — moctosHHBIT opram MCD. MCD-T oTBedaer 3a HU3ydeHHE
TEXHUYECKUX, IKCIUTYaTallHOHHBIX U TAPH(HBIX BOIIPOCOB H 32 BEITYCK PexoMeHaanuii 1o HUM ¢ [eNbI0 CTaHJap TH3aluH
3NIEKTPOCBSI3M Ha BCEMHPHOI OCHOBE.

Ha BcemupHoii accambniee 1o cranaapruzanuu siekrpocssizun (BACD), koTopast IpoBOIUTCS KaXKble YEThIpE ToJa,
ONpENeNAIoTCs TEeMbl ISl M3Y4eHHUS HcCleloBaTeNnbckuMu KoMmuccusiMu MCO-T, koTopsle, B CBOIO oOuepenb,
BbIpabaThIBalOT PekoMeH1aluu 10 3TUM TeMaM.

VYrBepxknenue Pekomennanuii MC3-T ocymiecTBisieTcst B COOTBETCTBUH C MPOLEAYPOi, H3T0KeHHO# B Pesomomun 1
BACD.

B HekoTOpbIX 007acTsIX MH(GOPMAIMOHHBIX TEXHOJIOTHH, KOTOpblEe BXOAAT B KommeTeHiuio MCO-T, HeoOXomumble
CTaHIapTHl pa3pabaThIBalOTC Ha ocHOBE coTpyaamdectBa ¢ MUCO m MOK.

IMPUMEYAHUE

B mHactosmelr PexomeHmanmm TepMHH "aAMUHHCTpanusA' HWCHONB3yeTCS M KPAaTKOCTH W 00O3Ha4daeT Kak
aIMHUHHUCTPAIIHIO AJICKTPOCBS3H, TaK U MPU3HAHHYIO SKCIUTYaTAIHOHHYIO OPTaHU3AIIHIO.

CobmroieHne TOJNOKEHUI NaHHON PexoMeHmammm OcCyImecTBIseTcs Ha J0OpOBONBHOW ocHOBe. OOHAKO JaHHAS
PekomeHmammss MOXKET COAEpKaTh HEKOTOpPBIE OOs3aTeNbHBIC TOJOXKCHHSA (HampuMmep, Uil oOecreueHUs
(YHKIIMOHATHHON COBMECTHMOCTH WJIM BO3MOXKHOCTH NMPHMEHCHHs), M B TaKOM cliydae coOirogeHue PexomeHmanum
JIOCTUTACTCS MPH BBIMOJHCHUMA BCEX YKA3aHHBIX TMOJIOKEHHH. J[Is1 BBIpaKeHHs TPeOOBaHHMU HCIOJIB3YIOTCS CJIOBa
"cnenyet", "momken" ("shall") nnu HekOTOpBIC IpyTHe 00A3bIBAIOIIUE BRIpOKEHHS, Takue Kak "o0s3aH" ("'must"), a Takke
X oTpHuuaTeibHble (GOpMBI. YNOTpeOJIeHHE TaKMX CIIOB HE O3HAa4yaeT, 4TO OT KaKoi-1nbo CTOPOHBI Tpedyercs

CcOOITI0OIEHHE TTOT0KEHNH TaHHON PexoMeHganuu.

[IPABA MHTEJUJIEKTYAJILHOM COBCTBEHHOCTH

MCD oOpamiaer BHUMaHHE Ha BEPOSTHOCTh TOTO, YTO IMPAKTHYECKOE NPHMEHEHHE WM BBINNOJIHEHHE HACTOSIIEH
PekomeHmanun MOXeT BKJIFOYATh HCIOJB30BAHME 3asBJICHHOTO IIPaBa MHTEIUIEKTYalbHOM coOcTBeHHOCTH. MCD He
3aHMMAeT KaKylo Obl TO HHM OBIIO MO3WIMIO OTHOCHTEIBHO IOJITBEP)KACHHS, NEHCTBUTEIHLHOCTH WM IMPHUMEHHUMOCTH
3asBJICHHBIX IIPaB MHTEIUICKTYaJIbHOH COOCTBEHHOCTH, HE3aBICHMO OT TOTO, JOKa3bIBAIOTCS JIM TAaKWe MpaBa WICHAMH
MCD nm ApyrumMH CTOpOHaMH, HE OTHOCSIIIMMHUCS K TIPOIiecCy pa3paboTku Pexomenaanum.

Ha wmomenT ytBepxknmeHus Hacrosmieid Pexomenmammum MCD He MONy4YHs W3BEHICHHS 00 WHTEIUICKTYalbHOM
CcOOCTBEHHOCTH, 3aIIUIICHHON MATEHTAMH, KOTOPBIE MOTYT MOTPEOOBATHCS AJIS BHIITOJHEHHS HACTOAIICH PexoMennamum.
OpHako Te, KTo OyaeT mpuMeHSTh PeKOMEeHAanunio, TOJDKHEL UMETh B BHIY, YTO BBHIIIECKa3aHHOE MOXKET HE OTpakaTh
CaMyIo MOCJIEIHION HH()OPMAIIHIO, M IIO3TOMY UM HACTOSTEILHO PEKOMEHIYETCsl 00paIaThCs K MAaTEeHTHON 0a3e JaHHBIX
BCD no aapecy: http://www.itu.int/ITU-T/ipr/.

© ITU 2014

Bce mpaBa coxpanensl. Hu oiHa U3 yactell JaHHOHW MyOIMKAIIMK HE MOXKET ObITh BOCITPOM3BE/ICHA C IIOMOIIBI0 KaKUX OBl
TO HH OBLIO CPEICTB 0€3 MpeBapUTEIHLHOTO MUCEMEHHOTO paspemerns MCD.
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Pexomenpamuga MCI-T G.9700

BoicTphlii 10cTyn K aGoHeHTCKHM TepMuHaaaM (G.fast) — Cnenudukanus
CIEKTPAJBbHOM MJIOTHOCTH MOIIHOCTH

1 Cdepa npumeHeHHnst

Hacrosmas Pexomenmamust momoisser cremudukanmio ¢usndeckoro ypoBHs (PHY), comepxkarmryrocs
[ITU-T G.9701].

B neit onpenensiercs:

w

- TpeOOBaHUS K MacKe MPEEIbHON CIIEKTPAIbHOM MIOTHOCTU MOITHOCTH (PSD);
- Ha0Op HHCTPYMEHTOB, 00ECIIEYNBAIOIINX YMEHbIIIEHHE YpOoBHSI Macku PSD nepenaum;

- mapaMeTpsl yHpaBieHus NpoQWIs, OIpEeNeNsIolne CIEeKTPAIbHBI COCTaB, B TOM YHCIE
JOTYCTAMYI0 MaKCHMAJIbHYI0 CYMMapHYI0 MOIIHOCTh TIepefaddl Ha OMPEISICHHOM ITOJTHOM
CONPOTUBJICHUU OKOHEYHOU HArPY3KH; U

- MeTroauka nposepku PSD nepenauu.

OtiM o0ecrednBaeTCsi BO3MOKHOCTD TOT0, YTOOBI TEXHOJIOTHUS YAOBIETBOPSLIIA!
- PErHOHAIBHBIM TPEOOBAHUSIM;

- TpeOOBaHUSIM OTIEPATOPOB K Pa3BEPTHIBAHUIO, HAIPUMEP, COBMECTUMOCTH C IPYTUMHU TEXHOJIOTHIMH
uudpooii abonentckoit UK (LIAJT);

- IMPUMCHUMBIM HOPMATUBHBIM aKTaM HUJIM CTaHJAapTaM B obracTu SHCKTpOMaFHHTHOﬁ COBMCCTUMOCTHU

(OMC); u

- Bonpocam JokansHo OMC.

2 Cnpanoqnble AOKYMEHTDBI

VYkazannele HIxe PekoMennanuu MCO-T u gpyrue cnpaBoYHble JOKYMEHTBI COIEPKAT MOJIOKEHUS, KOTOPBIE
MyTEM CCHUIOK Ha HUX B JaHHOM TEKCTE COCTABILIOT IOJIOKEHHs HacTosiuedl Pexomenmanmu. Ha MomeHT
NyOJIMKalMKM yKa3aHHbIE W3/aHUs ObUIM JelcTBylomMMH. Bce Pekomenpmanmum u Apyrue crpaBOYHBIE
JOKYMEHTBl MOTYT IIO/ABEPraTbcs IEPECMOTpPY; IIO3TOMY BCEM IIOJIb30BAaTEsIM JAaHHOM PexomeHpmaunu
npeyiaraeTcss HM3Y4YUTh BO3MOXKHOCTh HPUMEHEHHsI IOCJIEAHEro H3gaHus PekomeHmaumid u ApYrux
CIIPAaBOYHBLIX AJOKYMECHTOB, IICPCUMCIICHHBIX HUIXKE. HepequL I[efICTBy}OHII/IX Ha HaCTOHIHI/Iﬁ MOMCHT
Pexomenmammit MC3-T perymnspHo myOIuKyeTCs.

Ccbulka Ha JOKYMEHT, IPHUBEACHHBIM B Hacrosuiedl PexomeHpalnuu, He NPUAAET €My KakK OTICIbHOMY
JIOKYMEHTY cTaryc PexoMeHjaiuu.

[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 OmnpeneneHust

B HaCTOﬂH_[ef/Jl P CKOMCHAAIIUHN OMPECACIIAIOTCA CICAYIOINEC TCPMHUHBI:

3.1 ceiling(X): HauMeHsIIIee 1ET0E YMCITO, KOTOPOE HE MEHBIIIE, YeM X.

3.2 floor(x): manGonbItee 1ieI0€ YHUCIIO, KOTOPOE He OOJBIIE, UeM X.

3.3 fsc: mapameTp, IpeACTaBIAIONINN PA3HOC MEX/TY MOTHECYIITUMH YaCTOTAMH.

3.4 nogHecymasi  (subcarrier):  OCHOBOIONArarOlMi  3JEMEHT  MOAYJSITOpPa  JUCKPETHOTO

MHOTOTOHasNbHOTO curHaia (DMT). Mogayastop AeTuT IMHPUHY TOJOCH KaHala HAa MHOXECTBO
MapajuleTbHBIX MOAKaHaNOoB. LleHTpanbHasg 4acToTa Ka)kKJOro IMOJKaHajla sSBISETCS MOAHECYIIEH, KoTopas
MOKET MOJYJIMPOBATHCS OMTAaMHM JJIsl MX MEepeJayy 1o KaHaly.

Pex. MCD-T G.9700 (04/2014) 1



4

Coxpamemm H AKPOHUMBI

B nacrosielt PexkoMeHnanuu UCHob3yOTCS CIIEYIONINE COKPAIIEHUS! U aKPOHUMBI

DAB Digital Audio Broadcasting udpoBoe 3BykoBOE BelaHue
DMT Discrete Multitone JMcKpeTHBI MHOTOTOHAJIBHBIH CUTHAI
DP Distribution Point ITyHKT pacrpeneneHus
DSL Digital Subscriber Line AT Iudposast aboHEHTCKAs THHUS
EMC Electromagnetic Compatibility OMC  DnekTpoMarHuTHas COBMECTHUMOCTh
FAST Fast Access to Subscriber Terminals BoIcTpBIii 1OCTYI K a00HEHTCKUM TEpMHHAIAM
(G.fast)
FM Frequency Modulation uM YacToTHas MOIYIIALIUS
FTU FAST Transceiver Unit Bbnok mpuemonepenarunka FAST
FTU-O FTU at the Optical network unit FTU B 6110Ke OIITHYECKOM ceTh
FTU-R FTU at the Remote site (i.e., subscriber FTU B ynaneHHoM nyHKTe (T. €. a00OHEHTCKOM
end of the loop) KOHIIE JINHHN)
LESM Low-frequency Edge Stop-band Mask Macka 3aTyxaHusi Ha TPaHHUIIEe HU3KUX 4aCTOT
LPM Limit PSD Mask Macka npezaesbroii PSD
MBW Measurement Bandwidth lupuHa Moa0ck U3MEPEHNUS
MIB Management Information Base basa ynpasistromieil HHbOopMaImu
NM Notching Mask Macka peKeKInn
PSD Power Spectral Density CrieKTpanbHas MI0THOCTh MOIITHOCTH
PSM PSD Shaping Mask Macka dhopmuposanust PSD
QoS Quality of Service KauecTBo 00CTyKHBaHHS
SM Subcarrier Mask Macka moHecymiei
TDD Time Division Duplexing JlyTjieKcupoBaHUE ¢ BpEMEHHBIM pa3zielicHUEM
TxcM Transmit PSD Mask Macka PSD nepenauun
5 CoryameHus N0 TePMHHOJIOTHH
OTCyTCTBYIOT.
6 Macka PSD nepenaun
6.1 00630p
Macka PSD nepenaun (TXPSDM) ctpoutcs nmytem 00beTMHEHHUS CIETYIONINX MACOK:

Macku npeaensHoit PSD (LPM);
MackH nogHecyuei (SM);

Mmacku popmuposanusi PSD (PSM);
Mmacku pexxexun (NM); u

MAacKH 3aTyXaHusl Ha rpanuiie Hu3kux 9actot (LESM).

Macku TxPSDM, npumensiemble k 6nmoky npuemonepenatunka FAST (FTU) B Onoke onTuyeckod ceTu
(FTU-O) mnmu x FTU B ynmanenHom myHkTe (T. e. aboHeHTckoMm Kouie nuauu) (FTU-R), moryr ObITh
Pa3INIHBIMU.

s FTU: PSD curnana nepenadun Ha 11000# 9acTOTe HUKOTA HE TOJDKHA MpeBbimaTh TxPSDM.

Pex. MCD-T G.9700 (04/2014)



Macka LPM (cMm. myHkr 7.2.1) ompenmenser aOCOMIOTHBIA MakCUManbHBIA mpenen TxPSDM. Macka
nogaecymeit (SM), makca dopmupoBanuss PSD (PSM), macka pexekruu (NM) m Macka 3aTyxaHus Ha
rpanune Hu3kux yactor (LESM) obGecnieunBaroT ymenblienne u ¢opmupoBanue TxPSDM c¢ momomrsio
YeThIPEX MEXaHU3MOB:

- MaCKHPOBAHUS MMOTHECYIIIECH;
- PEXKEKIINH KOHKPETHBIX MOJIOC YaCTOT;
- ¢dopmupoBanust PSD; u

— MACKHPOBaHMS 3aTyXaHUEM HA TPAHULIE HU3KUX YacTOT.
[Moxneprxka 3TUX YETHIPEX MEXaHU3MOB sIBIIsIeTCs 00s3aTenbHOM Kak st FTU-O, tak u ans FTU-R.

Macka TxPSDM nomkHa yIOBJIETBOPSATh NMPUMEHUMBIM HAI[MOHAIBHBIM U PETHOHAIBHBIM PEryJISTOPHBIM
TpeOOBAHUIM.

IMPUMEYAHUE 1. — IIpu onpenenenuu koppektHoi PSD 1t npuMeHeHUs B KOHKPETHOM IOPUCAUKIIMY ONIepaTopam
CJIElyeT WCIOJIb30BATh MPENOCTaBIsIEMbIE MHCTPYMEHTHI Ul COONIOZCHUS HALMOHAIBHBIX M PETHOHANBHBIX HOPM
anekTpoMarHuTHOHM coBmectumocTu (OMC), ocoboe BHMMaHHWE yIenss 3allUTe NMPHEMHHUKOB CIY)X0 obecredeHus
0€30MacHOCTH JKU3HH, KOTOPbIE MOTYT HE HaXOIWTHCA B HEMOCPEACTBEHHON ONMM30CcTH ¢ aDOHEHTCKUMH BBOZAMH, MO
KOTOPBIM IEPENAIOTCA CUTHAJBL, cooTBeTcTBYIOmUE Pexomenmaunn MCIO-T G.9701. K mpumepaM 3TOro oTHOCSTCS
pasiuanbie kKaHasl OBY Bo3aymIHOM paAOHABUTaAIIHOHHOM CITyKObI B mostoce 108—117,975 MI't 1 kaHAIBI BO3AYIIHOM
CBSI3W B UPE3BBIYAMHBIX CUTYAISIX (Harpumep, 121,5 MI'), a Takoke KaHaIBl MOPCKOH CBSI3H B UPE3BBIYAITHOM CHUTyalluu
B nostocax BY u OBY.

[MPUMEYAHUE 2. — B nomonHeHne K MackaM, ONPEJICICHHBIM B HacTOsIIeH PexoMeHnaiuu, B KOTOPBIX MPUBOISITCS
a0COMNIOTHBIE MpeeibHble 3HaUeHus 111 Macku TXPSDM (kak B ocHOBHOM mojoce, Tak u BHe ee), B [[TU-T G.9701]
OTIPENICIIAIOTCS [BAa MEXaHU3MAa: MEXaHHU3M MPEPBIBUCTON paboThI, KOTOPEIi mo3BoisieT FTU nuHaMu9Ieckn BBHIKITIOUATh
MOIITHOCTH TIepPeadd B KaXKIOM KOHKPETHOM COSIWHEHHH MIPHU OTCYTCTBUU IIePEIaBACMbIX JaHHBIX, a TAK)KE MEXaHU3M
pexxuma manoit MomrHOocTH (L2). O0a 3TH MexXaHW3Ma TO3BOJIIIOT CHCTEME OTOJHHUTEIHFHO yYMEHBIIATh MOIIHOCTH
nepeayn 10 3HAYCHHUS, KOTOPOE TOCTATOYHO JJIsl TOCTHYKEHUS 3aJaHHBIX IMOKa3aTeleil CKOPOCTH Iepeadd 1 KadecTBa
obciyxuBauus (QoS).

IMPUMEYAHUE 3. — TXPSDM omnpenenseTcs Ui pa3HbIX YCPEAHEHHBIX 3HAUYCHUH IIMPUHBI IIOJIOCHI B COOTBETCTBUU
€ 4acToH, yka3aHHOM B Tabsuie 8-1, 32 HCKIIIOUEHHEM TIOATOJIOC Ha TPaHUIIE HU3KUX YacTOT U B 00JIaCTH ONPE/ICIICHHBIX
B MIB pexekropos, rae npumersrorcs Macku TXPSDM_ W (mmpokas nmonoca 1 MI'm) u TXPSDM N (y3kas monoca
10 xI'm), ormcanusble B . 6.5 1 6.6.

6.2 Macka npeneabnoii PSD (LPM)

Macka npenenbaoii PSD (LPM) omnpenenser aOCOoMOTHBIN MakcuMalibHbli nipeneia PSD macku TxPSDM,
KOTOPBI HUKOT/Ia HE JOJDKEH HUKOT/IA MPEeBbIIaThca. Bece ocTanbHbie onpeenieHns 1 MEXaHu3Mbl MacoK,
UCTONb3yeMbIX 1i1s1 ocTpoeHust TxPSDM, MoryT nprBeCTH TOJBKO K YMEHBIIEHHIO MACKU TI0 CPAaBHEHUIO C
npeaenaMu, ycranoBiaeHHbIMU LPM.

6.3 MackupoBaHue noaHecymei

MackupoBaHue ITOTHECYIIEH JOHKHO NCTIONB30BAThCS AJIS TIOABIICHUS TIepelaur Ha OTHOU WIIH HECKOJIBKUX
nonHecynmx. Macka moaHecymeit (SM) xondurypupyercs B 0aze ympamisitomield nHGOpMaIUU MyHKTa
pactpenenenus (DP-MIB) myrem ucnonp3oBanus napamerpa CARMASK MCO-T G.997.1. MomHocTh
repeaadn MOIHECYIINX, onpeneneHHas B SM, Jo/bkHa paBHAThCA HYIO (TI0 THHEHHOU mKkane). Macka SM
MMeET MMPUOPUTET HAJl BCEMH APYTUMH HHCTPYKIIUSAMU, OTHOCSIIIMMUCS K MOIIHOCTH TIepeIau TOAHECYIINX.

Macka SM onpenensercs B BUIE psJla MACKUPOBAHHBIX MoJIoc 9acToT. Kaxxaas mojoca 3ajaeTcs Ha9aabHbIM
WHIEKCOM TMoAHecymied (XL) M KOHEYHBIM HWHACKCOM TomHecymmer (Xu) B BHAE {X., XH}. Macky SM,
BKITFOUAIOMIYIO S ITOJIOC, MOKHO MPEICTABUTH B CleAyIomeM hopmMare:

SM(S) = [{XL1, Xu1}, {Xi2, Xtz ... {Xis, Xus}.

Bce mognrecymue B mpenenax 3aqaHHON MOJIOCH], TO €CTh ¢ WHACKCAMHU OOJIBINE MW PABHBIMH XL U MCHBIIE
WJIM PaBHBIMU XH, TOJDKHBI OBITh OTKITFOUEHBI (TIEpeIaBaThCs C HYJIEBOM MOIIIHOCTHIO).

MMPUMEYAHUE. — Macka SM npenHa3zHaueHa A7l 0XBaTa MACKHPYEMBIX IOJHECYIIUX, ONIPEIENIIEMBbIX B IPUIOKEHH,
B KOTOPOM 3aJal0TCSl peTHOHANbHBIE TPeOOBaHMS, HAIPABICHHBIE HA COOJIOJEHHE MECTHBIX HOPMATHBHBIX aKTOB, U
0XBaTa MAacCKHPYEMbIX MOJHECYIHX, ONPEACIEMbIX IOIb30BaTEeNIEeM WM TOCTABIIMKOM YCIYT B IEJSAX YIPOIIECHUSI
JIOKAJIbHOTO Pa3BepTHIBAaHUSA. MacKHpOBaHME MOJHECYIIMX HE MpeIHa3HAYeHO VIS 3allUThl PagHoCTyk0; 3Ta 3amada
penraeTcs ¢ TOMOIIBIO PEXEKITUH (CM. TIYHKT 6.5).
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6.4 @opMUpOBaHHE CNIEKTPAILHON MJIOTHOCTH MOIIIHOCTH

dopMHUpOBaHKE CIIEKTPAIbHOM MI0THOCTH MOIIHOCTH (PSD) nmo3eossieT ymensbInate TXPSDM B HEKOTOPBIX
4acTaX CHEKTPa, TIaBHBIM 00pa3oM Uit 00ECIIEUCHUS CIICKTPAIbHOW COBMECTUMOCTH U COBMECTHOM PabOThI
C JPYrMMH TEXHOJOTMSAMH JIOCTyma W JoMammHux ceteil. Macka ¢opmupoBanus PSD (PSM)
koH(purypupyercss B 6aze MIB myHkTa pacmpeneneHusl myTeMm wucronb3oBaHus napamerpa CARMASK
MCO-T G.997.1.

Macka PSM 3amaeTcs B quana3oHe 4acTOT MEXIy camoi Huskou noanecyiei X1 (mpu Xi=ceiling(fi/fsc)) u
camoii BbIcOKoO#t momHecymieit Xy (pu Xy=Ffloor(fu2/ fsc)), 1 cocTOMT M3 OAHOTO MM HECKOIBKUX YaCTOTHBIX
CerMEHTOB. [ 'paHMIIBI CErMEHTOB OMPEACNIAIOTCS 3aJaHHBIMH TOYKAMH H3JI0Ma. B mpeaenax Kakaoro
cermenta PSM MoxeT ObITh OCTOSTHHOM JTHO0 (HOPMHUPOBATH TMHEHHYIO HAKIIOHHYIO XapaKTEPUCTHKY MEXKITY
3aJaHHBIMU TOYKaMH u3iioMa (B 1bm/I'11) ¢ yacToTOMH, BEIpaXCHHOW B IMHEHHOM MacIITade.

Kaxnas Touka w3noma PSM ompenensiercs WHIEKCOM MOIHECYImed X, W 3HadueHueM PSD, B maHHOU
noxHecymieit, BelpaxkeHHBIM B AbM/I'm {Xn, PSDn}. 3nauenue PSD; Takke MODKHO TPUMEHSITHCS
K MOJHECYIIUM HIKE X1, a 3HaueHne PSDy Taxoke HOMKHO MPUMEHSTHCS K MOAHECYIIUM BBIIE XH. Macky
PSM, BKITIOYAIONIYIO S CETMEHTOB, MOXKHO MPEACTaBUTH (S+1) Toukol u3momMa B cienyronemM popmare:

PSM(S) = [{x1, PSD1}, {X2, PSD2} ... {Xs, PSDs}, {Xx, PSDn}].
FTU nomkeH monaepKuBaTh KOHPUTYpaIUio, CoAepKallylo MUHUMYM 32 Touku u3inoma PSM.

Ecmm ogra wimm Heckonmpko Todek mi3noma PSM 3amanwr Beime LPM, macka PSD mepemaum momkHa OBITH
paBua: TXPSDM = min(PSM, LPM). Bce 3uauenust PSDy, Touek uzinoma PSM 10/1KHBI ObITH OOJIBIIIE YPOBHS
—90 nbm/T'11.

6.5 Pe)KeKIIHH KOHKPETHBIX MMOJO0C 9aCTOT

B FTU pmomxkna OBITH TIpeayCMOTpEHA BO3MOXKHOCTH HACTPOMKH HAa PEXEKIUIO OJHON WA HECKOIBKHX
KOHKPETHBIX TO0JOC YacTOT B MHEJSIX 3allUTHl PaJuOCIy:K0, HampuUMmep, MOJOC YacTOT JIIOOUTEIbCKOH
PaaMOCITYKOBI U TIOJIOC YaCTOT PaIHOBEIIATSILHON CITYKOBI.

Kaxnpiit pexexrop B macke pexkekruu (NM) mommkeH 3amaBaThCsl B BHIE MHAECKCOB MomHecymmX SCitart
n SCstop.

JIOTyCTUMBIM JIMATIa30HOM HAYalbHOTO WHJEKCA TOHAIBHOTO CHrHaja pexektopa, SCstart, ABIAIOTCS BCE
JIOIYCTUMBbIE MHIEKCHI TOHAJIBHOTO CUTHAJIA, KOTOPBIE HIYKE MJIH PaBHbI MUHMMAIBHOM YaCTOTE 3alUIIEHHOM
HOJIOCH PaanOCBs3u MHUHYC fsc/2. JIONMyCTHMBIM JMAna3soHOM KOHEYHOINO MHJEKCA TOHAIBLHOTO CHrHaja
pexexropa, SCstop, IBJISIOTCS BCE JOMYCTHMBIE MHIEKCHl TOHAJIBHOIO CHTHAJIA, KOTOPBIE BBIIIE MM PABHBI
MaKCUMAaJIBHOM 4aCcTOTE 3alTUIIEHHOM MOIOCH paaroCBs3u mtoc fsc/2.

B npenemnax pexxekropa Bce MOIHECYITNE JOKHBI ObITh OTKITFOUEHBI, M Macka pexekiun (NM) nomkHa ObITh
paBHa LPM —20 nb.

[NPUMEYAHUE 1. — Moxer Takxke MNOTpeOOBaThCs, YTOOBI TOJHECYIIME Ha JIFOOO0H CTOpPOHE MAaCKHPYEeMBIX
MIOJIHECYIINX OBUIM OTKJIIOYEHBI B IENSIX YIOBIETBOPEHUS TpeboBaHMs K riryOuHe pexxexnun TxPSDM.

FTU nomxken mopnepxuBaTh He MeHee 16 JTF0OBIX PeXEKTOPOB OTHOBPEMEHHO.

Jna pexxexropa 3amaroTes Ase Macku PSD:
- Macka PSD y3konosnocHo# nepenauu (TXPSDM_N).

Hannas Macka 3agaercs ans npoepku PSD ¢ ucnonszoBanuem MBW = 10 x['1p ¢ nentpom B
paccMaTpuBaeMoOi yacTore.

Macka TXPSDM N 3amaetcs Kak MakcuManbHOoe w3 NM W HIDKHEro Tpefena, paBHOTO
=100 gbm/T'm;

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

Jannas wmacka 3agaeTrcss i1 TPOBEPKH MaTeMaTHYEeCKH paccuuTaHHOM cpeaHeit PSD
mmpokonosniocHoi mepegaun (PSD_W). Ona momy4aercss mMyTeM YCpEeOHEHHUS Y3KOIMOJIOCHBIX
m3mepennii (PSD_N) (u3mepennsix B motoce MBW = 10 kI'1r) B okae mmupunoii 1 MI'1i ¢ ieHTpoM
B pacCMaTpHUBAEMOM 4acToTe:

50 (PSD_N(f+i><lOKFu))
Yoo e

i=(-49)

PSD_W(f)=10xlog10 (%}x

rae
PSD_N(f): y3kxomnonocHoe u3Mepenue Ha yactote f, BeipaxenHoe B 1bm/I'1;

PSD_W(f): maremarmuecku paccumraHHass cpegHss PSD  IIMPOKOIIONIOCHOM — Iepemaydn
Ha yacrtore f, Beipakennas B nbm/I 1.

TXPSDM_W 3amaercs Kak MaKCUMaJIbHOE M3 JBYX 3HAYEHU: Macku pexkeknny (NM) u HIKHETO
npeziena, onpeelieHHOTo B Tabnuie 6-1 Ui paccMaTpuBaeMoOl YacTOTHI:

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

Ta6auna 6-1 — TpedoBanus k HukHemy npeaeay TXPSDM_W

Husxnnii npenet

Yacrora, MI'u TXPSDM_W [1Bm/T'u]

20-40 -100
40-50 -110
>5,0 -112

st pexeKkTopoB, UpHUHA KOTOphIX MeHee | MI'n:

- PSD nepenaun nomkHa yJI0BIETBOPATH TOIbKO Macke PSD y3kononocHol nepenaun, TXPSDM N,
u 3TO TpeboBaHUE JOJDKHO coOoaaTbes Ha 4acToTax
(SCstartfoC + ]/ZXMBW) < f < (SCstoprscf 1/2><1\/[B\%])

J111st pekeKTOpOB, IIUpHUHA KOTOPHIX cocTaisieT 1 MI'm u Gonee:

- PSD nepenaun nomxHa ynosineTBopsATh Macke PSD y3komonocnod mepemaun, TXPSDM N, Ha
gacToTax (SCsanXfsc + 2XMBW) < f < (SCstopXxfsc — 2xMBW); u

- cpenusisi PSD mmpokonosnocHoit nepernadn (PSD W(f)) nomkna ynosnerBopsite macke PSD
HIUPOKOIIONocHOH nepeaaun, TXPSDM_ W, nHa vactotax (SCstartxfsc + ¥2xMBW + 0,5 MI'n) < f <
(SCstopxfsc — YaxMBW — 0,5 MI'1r). 3HaueHHEM MacKH, ¢ KOTOPBIM JIOJKHO TIPOBOJAUTECS CpaBHEHHE,
SIBJISIETCS. MAaKCUMAaJIbHOE 3HaYeHHE, KOTOpoe mpuHuMaeT macka B okHe 1| MI'm [f — 0,5 MI', f +
0,5 MI'n].

B Jlononnenun I npencraBiieHO TOAPOOHOE OMMCAHME YACTOT JUIS MEXKIYHApPOIHBIX IMOJOC YacTOT
moburensckoi pamuociyx0sl. B FTU pmomkHa OBITH NperycMOTpeHa BO3MOXKHOCTh HACTPOWKH IS
PEXEKINH OTJIENBHBIX TOJIOC YaCTOT JFOOUTENHCKON PATUOCTYKObI, UCXO U3 HEOOXOIUMON 3aIlUTHI.

B Jlononnennn Il mpuBomuTcs MOAPOOHON ONMCaHWE YacCTOT PaJUOBEINATENILHOW CIYKOBI (YacTOTHAs
monyisiiust (UM) u iudpoBoe 3BykoBoe Bemianue (DAB)).

Hist cmy:x6 UM, DAB u npyrux paauocinyx0 notpeOyroTcst pa3nuHble HACTPOHKH PEKEKIMH B 3aBUCMOCTH
OT XapaKTEPUCTHK KOHKPETHOH PanoCitysKObl.

[MPUMEYAHUE 2. — Macka NM MOXeT TPUMEHSTHCS I PEKEKIUH OTIENBbHBIX BEIIATENbHBIX CTAHIUN B
3aBUCHMOCTH OT MCIIOJIb30BaHUs CIIEKTpA.

6.6 MackupoBaHue 3aTyXaHHEeM HA TPAHHIE HU3KUX YaCTOT

Jnst Macku 3aTyxaHusl Ha rpaHune Hu3kux yactoT (LESM) 3aparorcs nee macku PSD:

- Macka PSD y3konosnocHo# nepenauu (TXPSDM_N).
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Jannas macka 3amaetcs it poBepku PSD ¢ momompio monockt MBW = 10 xI'11 ¢ mieHTpOoM B
paccMaTpUBaeMOM 4acToTe.

Macka TXPSDM_N ompenensieTcs, kKak 1mokazano Ha pucyHke 6-1, rme PSDys — 3HaueHne macku
LPM BHYTPHIIOJOCHBIX COCTABIISIFONIMX Ha YacToTe firs. 3HAUCHUS 3TOM MAaCKH B IEPEXOIHOM MOJIOCE
MOJIYYarTCs ¢ TOMOUIBIO JINHEWHOW MHTEPHOJIALMY B Ab HAa IMHEWMHOMW LIKaJe 4acToT.

PSD mnepenaun momxHa ynoBneTBopsATh Macke PSD yskomomocHoi mepemaun, TxPSDM N, nHa
gacrorax (0,5 MI'u + %.xMBW) < f < (fyz — axMBW), rae fi1 < firs < 30 M. 3nauenust PSD na
YacTOTaX BBIIIE EPEXOJHON YacTOTHI fir3 CUMTAIOTCS BHYTPUIIOIOCHBIMU M OIPEJIEIISIOTCS B ITyHKTE
7.2.1.1.

PSD
(nbM/T't)
PSDyjg | == == == e e e e e e e e e o
175k
.
-80 ——————————-—-————————————-—-——————1:
1
:
H
—100 f---======-=----p
:
500 Yacrora
(')

G.9700(14)_F6-1

PI/IcyHOK 6-1 — Macka 3aTyXaHUusl HA TPAHUIE€ HU3KHUX YaCTOT

Macka PSD mipokomnosocuoii iepeaadn (TXPSDM_W).

Jannas wmacka 3agaeTcs IS TIPOBEPKH MaTEMaTHYECKH pacCUMTaHHOW cpemneit PSD
HIMPOKOIIOIOCHO! niepenaun B okHe mmpuHoi 1 MI'n (PSD_W(f)), kak 310 ompeneneHo B MyHKTe
6.5.

Jst paccmatpuBaeMoit yactotsl 3HaueHne TXPSDM_ W(f) 3anaetcs B Tabmure 6-2.

Cpennsis PSD mmpoxomnosnocuoit nepeaaun (PSD W(f)) momkna ynosierBopsth Macke PSD
HIMPOKOTIONOCHOM niepenaun, TXPSDM_ W, na wactotax (2,0 MI'ti + %axMBW + 0,5 MI'n) < f < (fus
—175«I'n — 2xMBW - 0,5 MI'n1). 3HaueHrieM MacKku, C KOTOPBIM JIOJDKHO TIPOBOIUTHCS CPaBHEHHE,
SBJISICTCS MaKCHMallbHOE 3Ha4YeHHe, KOTOpoe NMpHHMMaeT macka B okne 1 MIm [f — 0,5 MIn,
f+ 0,5 MTI'n].

Taoauua 6-2 — TpedoBanus k macke TXPSDM_W LESM

u LESM
(;;;"T)a TXPSDM_W
" (nbm/T'm)
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 kaxxaom nipoduie onpeaenstoTcss HOPMAaTUBHBIC 3HAYCHHMS JUTS CIICTYFOIINX ITapaMeTPOB:
- kosruectBo moxHecynmx (N);

- paszHoc Mexay noanecymmmiu (fsc);

- napaMeTphl IUKJINYECKOro pacmuperus Lep u B; u

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

B Tabnuie 7-1 npuBeaeHbI MPUMEHUMBIE MTAPAMETPhI YIIPABICHHS IS KaXXI0T0 Ipoduis. DTH mapameTphl
onpenenensl B [ITU-T G.9701].

Tabéauua 7-1 — [lapameTpsl ynpasieHust npoduis

IIpopuns (Ilpumeyanne 1)
ITapamerp
106 MI'u 212 MI'n

N 2048 (Ilpumeganue 2) Jis manpHEHIero n3ydeHus
fsc 51,75 xI'n 51,75 xI'g
Lcp N/64 x m nnss m =4, 8, 10, 12, 14, 16, 20, 24, 30 u | J{;1s AanpHe#Hero u3ydeHus

33 otcueroB npu ckopoctu 2xNx fsc oTcueToB/c
B 64 u 128 otcueToB mpu ckopocTu 2xNX Jns nanbHeiero n3y4eHus

fsc oTcueToB/c
MakcumanpHas +4 nbm (cM. myHKTHI 7.3 1 7.4) Jns nanbHeiero n3y4eHus
CyMMapHasi MOILHOCTb
nepenayu
IMPUMEYAHMHE 1. — B 6ynyuiem Moryt ObITh 3a71aHbl TIpoduin ¢ 6oJiee BBICOKUMH 3HaUEHUSIMU MaKCUMaJIbHO M
CYMMapHOI MOIIHOCTH Mepeaaydn Ipy yCJIOBUH, YTO OHHM HE BBIXOJAT 3a MPaHULBI MacKu npeaenabHoi PSD,
onpeaeseHHOM B HacTosield PekoMenganmu.
IMPUMEYAHUE 2. — /Ilnana3zoH NpuMEHUMBIX HHJEKCOB MOHECYITIX COOTBETCTBYET YacTOTaM OT 2 JI0
106 MTI.

7.2 Cnemmnduxanun macku PSD

7.2.1  Macka npeneannoii PSD (LPM)

Macka npenensHoit PSD (LPM) mpencrasisier coboii abcoioTHOE MakcuMmalibHOe 3HaueHue TxPSDM,
KOTOpOE HUKOT/a He JOJDKHO TpeBbimathes. Macku LPM BHYTPHIIONOCHBIX COCTABISIONIMX TSI TIPOQHISL
106 MTI'tt u mpounst 212 MI'n ipencraniensl B myHkre 7.2.1.1. Macku LPM BHEOJIOCHBIX COCTABJISIONIMX
3a1aHbl B nyHkTe 7.2.1.2.

7211 Macka LPM BHYTPHIIOJIOCHBIX COCTABJISIOLIUX

Macku LPM BHyTpHNOIIOCHBIX cocTaBisitomux st npoduist 106 MI'n u npoduiis 212 MI'y nzo0paxeHsl 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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PSD
(nbm/Tm)
—65

T3 fopmmm e e
L

1
1
1 '
1 1
1

Yacrora
(MI')
G.9700(14)_F7-1

fia 30 fio

Pucynok 7-1 — Macka npeaeabHoii PSD BHYyTpUIO0JI0CHBIX cocTaBJIsIIOUX 1151 npoduis 106 MI'y

PSD
(abM/T')
—65
—73
=76
—79
Yacrora
(MI')

G.9700(14)_F7-2

Pucynok 7-2 — Macka npeaeiabHoii PSD BHYyTPUNIOI0CHBIX COCTABJSIOIMX J1J1s1 mpoduis 212 MI'n

Taoauna 7-2 — Ilapamerpsl Mmacku LPM BHYTpPHIOJIOCHBIX cOCTABIAIOMINX A3 npoduisi 106 MI'n

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

fir1 2 —65 Macka LPM Ha 4actoTtax Huxe fi1 3anaercs B mynkre 7.2.1.2.
30 —65
30 —73 3HaueHus npenenbHo PSD MexIy mepedrcIeHHBIMA TOYKaMU

P 106 76 MONyYaroTCsT METOJOM JIMHEHHON WHTepmosinuun B iab Ha

tr2 N JIMHEWHOU 1mKane dacToT. Macka LPM Ha wacrorax Bble fio

3amaercs B myHkte 7.2.1.2.

Taémuua 7-3 — [lapamerpsl Macku LPM BHYTPUIIOJIOCHBIX COCTABJSIIONIUX A5 npoduis 212 MI'n

Yacrora PSD
Mapamertp (M) (1Bw/T'r) Onucanue
fir1 2 —65 Macka LPM Ha 4actoTax Huxe fi1 3anaercs B mynkre 7.2.1.2.
30 -65
30 -73 3uaueHus npenesbHoit PSD Mex 1y nepednciieHHBIMU TOYKaMU
106 76 MTOJTyYar0TCs METOI0OM JIMHEWHOW MHTEPIIONSIIUY B 1b Ha
JIMHEWHOU 1mikaie yactor. Macka LPM Ha dactorax Beiie firo
firo 212 -79 3ajaeTcs B myHkre 7.2.1.2.

[MPUMEYAHMUE. — Ilpu ucnons3oBaHun (HOPMHUPOBAHUS AOIOIHHUTEIBHOTO CIIEKTpPa, KaK 3TO OIHMCAHO B MYHKTE O,
(HanpuMep, JUIs OOeCHeYeHHs] CIEKTPAILHOM COBMECTUMOCTH WM AJIsL COOJIIOAEHHS OTPAaHWYEHUs MO MOIIHOCTH
IIMPOKOMNOJIOCHON Mepenayu), pa3indable 9acTH Macku TXPSDM MoryT OBITP YMEHBIIEHBI ITyT€M OTKIFOUEHHS
MOJHECYIINX WM YMEHBIICHHS WX MOIIHOCTH mepenadyd. I[Ipm HEOOXOOUMOCTH MOTYT TakXe IPUMEHSTHCS
JIOTIOJTHUTEIBHBIE PEKEKTOPHI YaCTOT.
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7.2.1.2 LPM BHENmoJIOCHBIX COCTABJISTIOIINX

LPM BHEIOJIOCHBIX COCTABIISMIONINX JOJKHA OBITh TAKOH, KaK TIOKa3aHO Ha pUCYHKE 7-3 ISl TPAHMITB HU3KUX
4acTOT ¥ Ha pUCYHKE 7-4 171 TpaHUIlbl 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 mpescraBieHs! B Tabaumax 7-4 u 7-5, COOTBETCTBEHHO.

Macka LPM BHENOJIOCHBIX COCTABJISIIOIIUX MPUMEHSETCS K 4acTOoTaM, PACIHOJIOKEHHBIM HIKE HHUXKHEU
TPaHUIIBI IEPEXOTHON YacCTOTHI fir1, M K 4acTOTaM, PacHOJIOKCHHBIM BBIIIE BEPXHEH I'PaHHUIIBI MEPEXOTHOM
qacToThl firo. 3HaueHnuss PSD mexay nepexomnsiMu yactotaMu fy1 u fyo cUMTArOTCS BHYTPHITOJOCHBIMH
U omnpenersiroTes B myHkTe 7.2.1.1.

PSD
(nbm/Tn)
PSDtrl
1
v, 175k I
—80 b mmmm e e e e

Cwm. [Tpunoxenus A, B wum C,

Pex. MCD-T G.993.2
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PucyHnok 7-3 — Macka LPM BHeNOJOCHBIX COCTABJIAIOIINX HA IPAaHUIIE HU3KHX YACTOT

B Ilpunoxenusix A, B u C [ITU-T G.993.2] yka3ansl TpeGoBaHus K yactotaM Hixe 4 KI'1 Ui pernoHoB
CesepHnoit Amepuku, EBporisl u SlmoHnn, COOTBETCTBEHHO.
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Pucynok 7-4 — Macka LPM BHenoJ/I0CHBIX COCTABJISIIOIIUX HA FPAHMIIE BHICOKUX YACTOT
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Tabauna 7-4 — Ilapamerpbl Macku LPM BHeNoJIOCHBIX COCTABJIAIONINX HA IPAHUIle HU3KUX YaCTOT

ftrl PSDtrl

(MTn) (1Bw/T') Onucanue

[MpenensHas PSD Ha nepexoHoit yactoTe fir1 omyckaercst co
3HaueHus PSDy1 mo —80 abm/I'm.

[IpenensHast PSD B mepexomHOM MOIOCE MOTYYAeTCs METOIOM
JIMHEWHON MHTEpNOJIALMY B 1B 10 JIMHEWHON IIKaJe 4acTOTHI.
2 65 IpenensHast PSD B monoce 420 xI'11 moirygaeTcss METOAOM
TUHEHHON MHTEPIIONSAIUY B Ab 10 Torapu(pMHUIECKON IIKae
4acTOTBI.

[ToxHecymmue Ha yacToTax HIKe fir1 He HOIDKHEL
WCTIONB30BAThCS U Nepefaddl (HH AaHHBIX, HU KaKOW-1n6o
BCIIOMOTATEIHHOH HH(OpMAITHHN).

Tabauna 7-5 — IlapameTpsl Macku LPM BHeN0JIOCHBIX COCTABJISIONIAX HA TPaHUIEe BBICOKHX YaCcTOT

Ilepexonnas moJioca,

fir PSDr2 Afin Onucanue
(MTI'u) (nBm/T'm) (M)
106 —76 20 Ipenensuast PSD B nepexoanoii momnoce (Afin)

I10JIy4aeTCsl METOJOM JIMHEMHON UHTEPIOJIALUY B
nb 1o JTMHEeNHHOM 1IKaJjie YaCTOThI.

212 -79 40 IMoauecyine Ha YyacToTax BhIIE firp HE MOMKHBI
HCIIOIB30BaThCS I Nepeayd (HU JaHHbIX, HU
KaKoi-1m00 BcrioMoraTenbHoi HHopManum).

7.2.2  TloCTOSIHHO MACKHpYyeMble MOAHeCyIne

B mpodune 106 MI'n un npodune 212 MI'n noanecymue ¢ uHaekcamu 0—39 (BKIFOUUTEIBHO) JOJKHBI
MOCTOSIHHO MacKupoBaThcs. OHM HE TOJDKHBI MCIOJB30BAThCs JUIA nepenau (HU JaHHbBIX, HU KaKOH-IH00
BCIIOMOTaTeNbHON HHPOPMAIIHH).

7.3 IosHoe conpoTHBJIeHHE OKOHEYHOH HATPY3KH

s o6oux 6110k0B — FTU-O 1 FTU-R — B U untepdetice 10KHO HCITONIB30BATHCS TOJIHOE CONPOTUBIICHHE
okoHe4yHON Harpy3ku Ry = 100 Owm, sBisromeecss 4uCTO PE3UCTHBHBIM CONPOTUBIIEHHEM. B 4acTHOCTH,
Rv = 100 OM 10mKHO HCTIONB30BATHCS B KAUECTBE OKOHEYHON HArPy3KH IPH ONpeieNeHuH u nposepke PSD
nepeiavn, a Takke CyMMapHOM MOIIIHOCTH MEpeayy.

7.4 MaxkcuManbHasi CyMMapHasi MOIHOCTD Mepeaavyu

B nactosimeit Pekomennanmy 3HaueHHsT MaKCHMAIIBHOM CyMMapHOW MOIIHOCTH IEPEeladd ONPEICIISIOTCS
UCXONsl W3 JIONMYIICHHWs, 4YTO TiepeAada sBISETCS HENpephiBHOW. B cucreMax, HCHOIB3YIONIHX
JyTJICKCHPOBaHUE ¢ BpeMeHHbIM paszernenueM (TDD), nanpumep, Tex, kotopbie onucanst B [[TU-T G.9701],
neperada B KaKOM-THOO KOHKPETHOM HAalpaBJICHUH HE SBISETCS HENpPEPhIBHOW, a MPOHUCXOIUT TOJBKO B
OIIpeeNICHHbIE TIEPHOAbI BpeMEHH. DTO 0OCTOSTEILCTBO J0JDKHO YUUTHIBATHCS B MPUMEHSIEMOI MpOLEaype
H3MEpEHHUs.

Hus oboro 3amaHHOro mnpouis MakCHMalbHas CyMMapHas MOIIHOCTh Tmepefaun Onoka FTU-O
(B Hucxoxmsmem Hanpaeinenun) u Onoka FTU-R (B BocxojsiieM HaIpaBIICHWH) HE JIOJDKHA TPEBHIIAThH
yKa3aHHBIX B Tabmuie 7-1 ypoBHEH NpH WU3MEPEHHH C TOMOIIBIO TIOJIHOTO CONPOTHUBIICHHS OKOHEYHOMN
Harpy3KH, ONPEIeTICHHOTO B ITyHKTE 7.3.

JlonoaHUTENbHBIE OrPAHUYCHUS SABIAIOTCS MPEAMETOM MPUIIOKEHUHN, B KOTOPBIX OMPEACNIAIOTCS Pa3IudHbIe
peruoHaNbHBIC TpeOOBaHUS (IS NATBHEUIIIETO N3YICHU).

10 Pex. MCD-T G.9700 (04/2014)



8 IIpoBepka PSD nepenaun

B nactosmeit Pekomennmanuy 3HadeHns Macku PSD mepenadw onpemenstoTcss UCXOAS U3 TOMYIICHUS, YTO
mnepejada SBIAETCA HENpephiBHOW. B cucTemax, HCMONB3YIOMIMX IYIUIEKCHPOBAHUE C BPEMEHHBIM
pasnenenuem, (TDD), nanpumep, Tex, koropeie omucanbl B [I[TU-T G.9701], mepenaya B KakoMm-inuOo
KOHKPETHOM HAIIpaBIICHUH HE SIBIIIETCS HETPEPHIBHOM, a MPOMCXOIUT TOJBKO B OMpeiesieHHbIE MePHUOIBI
BpEMEHH. JTO 00CTOSTENHCTBO JOJDKHO YUUTHIBATHCS B IPUMEHSIEMON IPOIeype N3MEPEHUSI.

Hupuna nonocs! nzmepenns (MBW) s ouenku PSD gomkHa cOOTBETCTBOBATH 3HAUEHUSIM, ONPEACICHHBIM
B Tabnwre 8-1. LlenTpansHas 9acToTa MOJIOCHI H3MEPEHUS JOJIKHA COBITAIaTh C pACCMAaTPHBAEMOM 9acTOTOM.

3HaYCHHEM MacKH, C KOTOPBIM JI0JDKHO TPOBOIUTHCS CPABHEHHE, SIBISIETCS MAKCUMAaJIbHOE 3HAYCHUE, KOTOPOE
npuHUMaeT Macka B okHe [f — axMBW, f + ¥2xMBW].

MMPUMEYAHUE. — Ecniu B kakoM-1100 OIpEIeICHHOM JHana30He YacToT 3aJaHbl Macka PSD y3kononocHo# nepenauu
(TXPSDM_N) u macka PSD nmmpokononocuoit nepenaqn (TXPSDM_W), To 3nauennss MBW, omnpenieieHHbIE B TaHHOM
ITyHKTE, COOTBETCTBYIOT Y3KOTOIOCHEIM m3MepeHusM PSD (PSD N).

Macku PSD yka3aHbl OTHOCHTENBHO JTaJOHHOTO IIOJIHOTO COIPOTHBICHHUS OKOHEUHOW HarpysKw,
OTIPE/IETICHHOT 0 B IMyHKTE 7.3.

Ta6auna 8-1 — HacTpoiika mupuHBI N0J10CH H3MepeHus Ajs npoBepku PSD nepenauu

Juanazon yactor IMupuHa moa0ckHl U3MepeHust

(MBW)

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

20 k' < f < fing 10 xI'g

(fri+ ¥2XMBW) — (30 MI'y — ¥2xMBW) 1 MI'n

(30 MI'1; + %xMBW) — (fir2 — YaxMBW) 1 MI'n

> firo 0 300 MI'n 100 xI'rg

JIrobast mooca 4acToT PeKEKIIUN 10 xI'g

Pex. MCD-T G.9700 (04/2014) 11
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Jdononnenne 1

MesknyHapoOaHbIE MOJIOCHI YACTOT JIIOOUTEIHLCKOH PATHOCTyKObI

(Ot0 JlomosHEeHNE HE ABISASTCS HEOTHEMIIEMOM JacThIO HacTosIIeH PexoMenmanmm)

Tabéauua 1.1 — MeskayHapoanblie M0J10ChI YACTOT JIOOUTEIbCKOI PagnocayKObI
B n1uama3one yacrtor 0 — 212 MI'n

HayaJjio mosocsl KOHeH 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 (04/2014)



Honoanenne I1

IToJi0chI 4YACTOT paguoBemIATEbHOMN CIYKObI

(Ot0 JlomosHEeHNE HE ABISASTCS HEOTHEMIIEMOM JacThIO HacTosIIeH PexoMenmanmm)

B nannoe JlomonHeHHE BKJIIOYEHBI IIOJIOCHI, OTHOCSMIMECS K HPUEMHHUKaM, KOTOpPbIE BEPOSATHO OymyT
HaXOJIUTHCS B HEMOCPEACTBEHHOM OJIN30CTH OT yCTAaHOBKH, IpeHeOperast pacpeAeIeHUsIMH ISl YCTapeBIINX
TEXHOJOTHHA, Takux Kak aHamoroBoe TB. B oOmem ciydae COOTBETCTBYIONIMMH CIY>KOaMH SIBISIOTCS

paaAroOBeIIaTeIbHBIE CITYXKOBI.

Tab6umna I1.1 — [ToJiockl 4acTOT paguoBeIaTeIbHOM CIyK0BI B IMana3zoHe 4yacTot 10 212 MI'n

HauaJjio moJiochl

Konen mojocel

(k') (k1) Cayxoba
87 500 108 000 |
174 000 216 000 Hudposoe Ha3eMHOE TEICBUICHNE
(Paiion 2)
174 000 230 000 udporoe Ha3eMHOE TeleBUICHUE/

[MudpoBoe 3BykOBOE pauoOBEIIaHNE
(Pationsl 1 u 3)

Pex. MCD-T G.9700 (04/2014)
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Jononunenne 111

Onpenenenne PSD (TXPSD) nepeaaryuka AJs1 He SIBJSIIOIIMXCS
HenpepbIBHLIMU Nepeaay

(Oto lomomHeHUE HE SABISIETCS HEOTHEMIIEMOM YacThIO HACTOsIICH Pekomennaium)

B Hacrosmem JlomonmHeHnn mnpuBeneHO (OpMaNbHOE OMHCAHHWE CHEKTPAIbHON IUIOTHOCTH MOIIHOCTH
(TXPSD) mepemaTumka Il CHTHAJIOB, COCTABIIIONIMX TIOTOK CHMBOJIOB, BKJIIOYAs TEPHOABI MOJTIAHWS,
aHAJIOTUYHBIX (hopMUpyeMbIM cucteMaMu DMT, nyIuieKCUpOBaHHBIMU C BPEMEHHBIM Pa3/ICIICHHEM.

B macrosmem [omomuennn ompenensiercs TXPSD, mpuMeHnMasi K MOTOKY MEpenaBaeMbIX CHMBOJIOB,
nepGpopHUPOBAaHHOMY IOTOKY WIJIM HEPEPHIBHOMY ITOTOKY CHMBOJIOB. llepeaBaeMbIMu CHMBOIIAMU SIBIITFOTCS
BCE CHUMBOIJIBI, IIepe/laBaeMble B MIEPHO/I [Iepeaur B HapaBleHUHU nepeaayun. [1o3uniuu cuMBOIOB MOTYaHUS
B MIEPHOJ MIEPEAAUN UCKIIOYAIOTCSA. DTO HE OMpPeNesieT METO I U3MEPEHUSL.

B nacrosmem [lonmomaennun TXPSD omnpenensercs depe3 mpoMexyTouHyr nepemenHyio "PSD cumBoma
nepegatuuka" (TXSPSD). TXSPSD ompenensiercss B 3aBUCUMOCTH OT MaTeMaTHYECKOTO OXKUIAHUS
CHeKTpaabHOU TIoTHOCTH dHeprun (ESD) cuMBoIIOB, TIepe1aBaeMbIX B KOHKPETHOM HAIIPaBJICHUH.

ESD ¢opmsr Hanpskenust currana Vs(t) BBIBOAUTCS ¢ UCIOIB30BAHUEM OIIOPHOTO TTOJHOTO CONPOTUBIICHHUS,
kotopoe coctasigeT 100 Om.

ESD(Vy, f) = = | % V(®). e 2V dt | (Zle/Tw)

Ry = 100 Om.
TXSPSD BeiBoauTcs U3 MareMatuueckoro oxxuaanuda ESD no rpynne nepegaHHbIX CUMBOJIOB.
TXSPSD(f) = four-E[ESD(V(t), f); V € S] (Br/T)
S = {S0,S1...5n},
S0,51...SN — IeficTBUTENBHAS MTOCIIEA0BATENIEHOCTD TIEPEIaHHBIX CHMBOJIOB,
E[X] — maremaTHUeCKOE OKUIAHHUE X.

Takas HopManmM3amus TIO0 T[EpPHOAY IMepefadyd CUMBOJIOB  oOecreuuBacT, YTO OECKOHEYHas
MOCIIEA0BATENBHOCTh CUMBOJIOB MMeeT TXSPSD, xoropas B mpenene crpemurcd K kiaccudeckoil PSD,
BBIBEJICHHOH ¢ IOMOIIIBI0 IpeoOpa3zoBanus Dypre aBTOKOPPENSLMOHHON QyHKINH.

[MTpoepsiemass TXPSD ormpesiensiercss B KOHKPETHOM HIMPHUHE MOJIOCHI BW ciieyronmm oopa3om:

bw

TXPSD(bw, f) = 30 + 10 X logy, <$ ) ;_E TXSPSD(fb)dfb> (BM/Tn),
2

TXPSDM(f) — makcumanbHbiii gonyctumbiii yposerb miast TXPSD(bw,f) mnunHO#M mociemoBarensHOCTH
CUMBOJIOB.

MerTo/ibl TPOBEPKU HAa COOTBETCTBUE HE BXOJAT B chepy MpUMEHEeHUs1 HacTosAlIel PexoMeHanmm.

14 Pex. MCD-T G.9700 (04/2014)
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Cepus D
Cepus E

Cepus F
Cepus G
Cepust H
Cepus 1
Cepus J

Cepus K
Cepusi L

Cepus M

Cepus N

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

Cepust Z

CEPUM PEKOMEHJIALIUNA MCD-T

Opraam3arus padbotsr MCO-T
OO6mme npuHOKIBI TaprpUKATUHI

OO61mmas sKCcIuTyaTamus ceTd, TenedoHHas ciyx0a, QyHKIIMOHUPOBAaHUE CITYKO H
YenoBevYecKre PaKTopsl

Herenedonnsie ciry>k0bI 27IEKTPOCBAZH

Cucrtembl U cpea nepeaauu, Hu¢poBbIe CUCTEMBbI U CETH
AynnoBH3yaTbHBIE U MYJIBTUMEINIHBIE CHCTEMBI

Hudposas ceTh ¢ HATErpaIment ciryxo

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

3amuTa OT HOMeX

KOHCprKuHﬂ, IIPOKJIaaKa U 3alluTa Kkabenel u JPYTUX 3JIEMEHTOB JINHENHO-KAa0EIbHBIX
COOpYXKEHUU

YnpapiieHUe 3ICKTPOCB3bI0, BKIoYast CYD U TeXHUYEeCKoe 00CITy)KMBaHUE CeTel

TexHnuueckoe 00CTyKHBaHUE: MEXTyHAPOIHbIE KaHAJBI Tepeau 3BYKOBBIX U
TEIIEBU3UOHHBIX IIPOrpaMM

TpeboBaHus K U3MEPUTETHHON anmaparype

OxoHeuHoe 000pyIOBaHUE, CYOBEKTUBHBIC M O0OBEKTUBHBIC METOIbI OILICHKH
KommyTarus u curHanuzarms

Tenerpadnas nepenada

OxoHeuHoe 000py0BaHKE JJIs TenerpapHbIX CIIyKO

OxoHeuHoe 000pyIOBaHUE IS TEIEMAaTHYECKHUX CITYKO

TenerpadHas kKoMMyTaIust

Ilepenaya nanHbIX 110 TeNeOHHON CETH

Cetu nepeaayy JaHHBIX, B3AUMOCBSI3b OTKPBITBIX CHCTEM U 0€301acHOCTb

I'mo6ansHas nHPOpMaoOHHAsE HHPPACTPYKTYpa, acleKThl NpoTokoia MHTepHeT 1 ceTn
MOCJICYIOIIUX MTOKOJICHU I

SI3bIKH ¥ 00IIIHE acTIeKThI IPOTPAMMHOTO 00ECTICUSHNS JIJISl CUCTEM 3JIIEKTPOCBS3U

OtneyataHo B LLBenuapun
XKeneBa, 2015r.
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