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PEKOMEHJIAIIUU MCO-T CEPUU G
CUCTEMBI 1 CPEJIA IEPEJAYH, TU®POBBIE CUCTEMBI U CETU

MEXIYHAPOIHBIE TEJIEQ@OHHBIE COEAMHEHMA 1 LIETIN G.100-G.199
OCHOBHBIE XAPAKTEPUCTUKH, OBIIIME JJI1 BCEX AHAJIOI'OBbIX CUCTEM G.200-G.299
IMEPEJAYN

NHANBUAYAJIBHBIE XAPAKTEPUCTHUKU MEXIAYHAPO/AHLIX BU-CUCTEM G.300-G.399
TEJIE©@OHHOU CBA3U 110 METAJUIMYECKHWM JIMHNAM

OBIIUE XAPAKTEPUCTHUKU MEXTYHAPOJIHBIX CUCTEM TEJIE®@OHHOM G.400-G.449

CBS$131 HA OCHOBE PAJIMOPEJIEMHBIX WJIM CITY THUKOBBIX JIMHUM U X
COEAMHEHHME C METAJUIMYECKUMU ITPOBO/IHBIMU JIMHUAMU

KOOPIUHALIMSA PAJIMOTEJIE®OHUU U TIPOBOHOM TEJIEGOHUU G.450-G.499
XAPAKTEPUCTUKHM CPEABI ITEPEAJAYN U OIITUYECKUX CUCTEM G.600-G.699
[MMPPOBOE OKOHEYHOE OBOPYJIOBAHUE G.700-G.799
[MUDPOBBIE CETU G.800-G.899
LIMDPOBBIE YUACTKU U CUCTEMA LIM®POBBIX JIMHUI G.900-G.999

KAYECTBO OBCJIYXXNBAHUA 1 TEXHUYECKHNE XAPAKTEPUCTHKHU — OBILIUE G.1000-G.1999
U CBA3AHHBIE C I[TOJIB3OBATEJIEM ACIIEKTBI

XAPAKTEPUCTUKUN CPE/IbI ITEPEJAYN G.6000-G.6999
IMMEPEJAYA JAHHBIX I10 TPAHCIIOPTHBIM CETAM — OBIIUE ITOJIOXKEHW S G.7000-G.7999
ACIIEKTBI IIEPEJJAUYU [TAKETOB I10 TPAHCIIOPTHBIM CETSM G.8000-G.8999
CETU JOCTVYIIA G.9000-G.9999

CeTHn BHYTpPH NOMeLeHUH G.9900-G.9999

Jlnst nonyuenus 6onee nodpobnoti ungopmayuu npocvba obpawamscs k nepeynto Pexomenoayuii MCO-T.



Pexomenpanusa MCI-T G.9901

Y3K0Mno0/10CHBIC TPHEMOTIEPEIATYHKH ¢ OPTOrOHAJIBHBIM YaCTOTHBIM pa3ieJieHHueM
AJISl CHCTEM CBSI3H 110 JIMHHMAM JieKkTponepenaun — Cnenudpuxkanus
CNEKTPAJIbHOI MJIOTHOCTH MOIIHOCTH

Pe3rome

B Pexomenpauuu MC3-T G.9901 onpeaenstorcst mapaMeTpsl yIpaBlIeHUs, KOTOPBIE 3a1al0T CIIEKTPaIbHBIM
cocTaB, TpeOOBaHUS K MacKe CHEKTpPaJIbHON INIOTHOCTH MormHocTd (PSD), Habop HWHCTpYMEHTOB,
obecneunBatonux cHmwxkenne PSD nepenaun, cpeacTsa usmepeHus ganHoil PSD npruMeHUTensHO K nepenade
[0 TpOBOAAM JIMHUM 3JEKTpoNepenayud, a Takke AOMYyCTUMYI0 CyMMapHYK MOUIHOCTh IIepeaayd,
BBIJICIISIEMYIO B YKa3aHHOM MMIIEIJaHCE OKOHEUYHOW Harpy3ku. Jta PekomeHmanus nonoiHseT cnenupuKaniu
apXUTEKTYpsl cucteMsl, (puszndeckoro yposHs (PHY) m ypoBHs kaHana mepenadu JaHHBIX, H3JI0KEHHbBIC B
Pexomennparnusx MCO-T G.9902 (G.hnem), G.9903 (G3-PLC) u G.9904 (PRIME).

B mnacrosmeit Pexkomenpanuu wucnone3yerca Marepuan Pexomenmaumun MCO-T G.9955, Brimouas
[TompaBky 1; B wacTHOCTH, MaTepuan ocCHOBHOTro Tekcta u [Ipunoxenuit A, B u E. B nanHo# Bepcuu HOBBIH
TEXHUYECKUI MaTepual He MPECTaBICH.

XpoHoJsiornueckasi CipaBKa

Wznanue Pexomenmanus YTBepxkaeHue HccnenoBaTenbckas KOMHUCCHS
1.0 MCH-T G.9901 20.11.2012 1. 15-s
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IMPEJINCJIOBUE

MexayHapoaHeIid coro3  anekTpocBsizn (MCD) sBuseTcs CHeNMaNIn3WpOBaHHBIM yupexaeHneM OpraHuzanun
OObenrHeHHbIx Haruii B 001acTu 35eKTpoCBsi3u 1 MHOOPMAMOHHO-KOMMYHUKanoHHbIX TexHonoruid (UKT). Cekrop
cragaapruzauuu  anekrpocBzsn MCD (MCD-T)— mnocrosHublid opran MC3. MCD-T otBewaer 3a wu3yueHue
TEXHUYECKUX, OKCIUIyaTallHOHHBIX W TapHU(HBIX BONPOCOB M 3a BBIIYCK PexoMeHIauumii 1O HUM C LENbI0
CTaHJApTU3aLMU AJIEKTPOCBSI3U Ha BCEMHPHON OCHOBE.

Ha BcemupHoii accambiiee o cranapruzanuu anekTpocssizu (BACD), koropas nMpoBOAMTCS Kakable YEThIpE roja,
ompenendrorcs TeMmbl i u3ydeHus HccnemoBartensckumu komuccusimu MCO-T, koTopble, B CBOIO OYepenb,
BbIpa0aThIBAlOT PekoMeHamu 1o 3TUM TeMaM.

Yrepxnenue Pekomenmammit MCO-T ocymiecTBIsieTcss B COOTBETCTBHH C MPOIEAYPOH, M3I0KeHHOH B Pesomrormu 1
BACD.

B HekoTOphIX 00MacTAX MHPOPMAIIMOHHBIX TEXHOJOTHH, KOTOphIE BXOAAT B kKommneTeHmuto MCDO-T, HeoOXoaumMble
CTaHIapTHI pa3pabaTeIBalOTCS HAa 0cHOBE coTpyanndectBa ¢ MCO nu MOK.

INPUMEYAHHE

B mHacrosmeidt Pexkomenmammu TepMuH "aAMHHUCTpamMA' HCIONB3YeTCs Ui KPaTKOCTH M 0003HadaeT Kak
AJIMAHUCTPAIIMIO DJICKTPOCBS3H, TaK U MPU3HAHHYO SKCIUTYaTAIIHOHHYO OPraHU3aIluIo.

CoGumtozienue moJjokeHUH aaHHOM PexoMeHmaumu ocyuiecTBisieTcss Ha I0OpoBoJIbHOM ocHoBe. OIHAKO JaHHAS
PexoMeHnnanuss MOXET coOJepKaThb HEKOTOpble O0s3aTeNIbHBIE IIOJIOKEHUs (Hampumep, Ui oOecrieueHus
(YHKIIMOHAJIBHOW COBMECTHMOCTH WJIM BO3MOXKHOCTH NPUMEHEHHs), U B TAaKOM cilydae coOuoneHne Pexomennanmm
JOCTHUTAETCS TIPH BBINOJHEHUH BCEX YKa3aHHBIX IOJIOKEHUH. [ BBIpakeHHs TpeOOBaHUH HCIIOIB3YIOTCS CIIOBA
"cnenyet", "momker" ("shall") wm HexkoTOpbIe ApyTrHE OOS3BIBAIOIINE BHIpAKEHHUS, Takue Kak "oOs3an" ("must"), a
TakXKe WX OTpUIATeIbHBIE POPMEI. YTIOTpeOIIeHHe TaKUX CJIOB HE O3HAYaeT, YTO OT KaKOW-IIMOO CTOPOHHI Tpedyercs
cOOJIIOIEHNE TTOIOKEHNH TaHHON PexoMeHnganmm.

[IPABA UHTEJUIEKTY AJIbHO COBCTBEHHOCTH

MCD oOpamaeT BHUMaHHE Ha BEPOSATHOCTh TOTO, YTO MPAKTHYCCKOE MPUMCHECHHE WJIM BBIIOJIHEHUE HACTOSIICH
PekoMeHmaIMu MOXKET BKIIIOYATh UCIOJIb30BAHHE 3asBJICHHOTO IpaBa MHTEUICKTYalbHOH coOcTBeHHOCTH. MCD He
3aHAMACT KaKyr OBl TO HH OBLIO MO3WIMI0 OTHOCUTEIHFHO MOATBEPKICHUS, NCUCTBUTCILHOCTH I MPUMEHUMOCTH
3asBICHHBIX TPaB MHTCIUICKTYAIBHOW COOCTBEHHOCTH, HE3aBUCHMO OT TOTO, JIOKA3bIBAIOTCS JIU TAKWE MpaBa WICHAMU
MCD wnu aipyruMu CTOPOHAMH, HE OTHOCSIIMMUCS K TIpoIiecCy pa3pabotku PekomeHnanmu.

Ha wMomeHT yTBepkaeHust Hacrosimeidl Pexomenmamumn MCD He MONyYMin W3BEmICHWS 00 WMHTEIDICKTYaIbHON
COOCTBCHHOCTH, 3allMIICHHOW TMAaTeHTaMH, KOTOPBIE MOTYT TIOTPeOOBaThCS ISl BBIMOJMHEHUS HACTOSIIEH
Pexomenmarmu. OpHako Te, KTO OyneT NMpUMEHATH PeKoMEeHIAIwio, MODKHBI MMETh B BHAY, YTO BBIIIECKa3aHHOE
MOJET He OTPa)kaTh CaMylO MOCIEIHIOI WHPOPMAIIMIO, U IOATOMY MM HACTOSTENBHO PEKOMEHIyeTcs: 00paiaTbest K
nareHTHoi 0a3e nanueix bCD no angpecy: http://www.itu.int/ITU-T/ipr/.

© ITU 2013

Bce mpaBa coxpanensl. Hu onHa u3 gacTel naHHOH IMyOIMKanMy HE MOXKET OBITh BOCIIPOM3BEICHA C MOMOIIBIO0 KaKUX
OBI TO HU OBLIO CPENCTB O€3 MpeaBapUTEIHLHOTO MMCEMEHHOTO paspemenus MCD.
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Pexomenganua MCI-T G.9901

¥Y3Kko0moJiocHbIE npueMonepeaaTYmKi ¢ OpToroHaJdbHbIM YaCTOTHBIM pa3aeJIeHUEM
AJIA CUCTEM CBSI3H 110 JIMHUSAM JICKTpPOHEpeaaIn — Cneum[)mcaul/m
CIIeKTpaJIbHOﬁ IVIOTHOCTH MOIIIHOCTH

1 Coepa npuMeHeHHs

B Pexomengarmu MC3O-T G.9901 onpenenstorcss mapaMeTpsl yIpaBieHHUs, KOTOPBIE 3a/1al0T CIIEKTPaTIbHBINA
coctaB, TpeOOBaHMS K MAacKe CIEKTpalbHON IioTHOCTH MomHOocTH (PSD), Habop HHCTPYMEHTOB,
obecneunBatonx cHwkeHne PSD mepemaum, cpencrtBa usMepenus naHHod PSD  mpumenuTenpHO
K Ilepeave 10 MPOBOMAM JIMHUN JJICKTpOIlepeaadd, a TakkKe MOMYyCTHMYI0 CYMMAapHYI0 MOIITHOCTh
repeaaydy, BRIACISIEMYIO B YKa3aHHOM HMIIEaHCE OKOHEYHOW Harpy3ku. JTa PekoMeHmarus MOTOIHSET
cnenu(uKaIi apXUTeKTyphl cUCTeMbl, Gu3udeckoro yposas (PHY) u ypoBHs kaHama mepenadn JaHHBIX,
mnoxeHasle B Pekomennanusax MCO-T G.9902 (G.hnem), G.9903 (G3-PLC) u G.9904 (PRIME).

2 CrnpaBo4Hble IOKYMEHThI

Vka3anuele Humxke Pexkomenmanmu MCO-T u gpyrue crpaBoyHBIE JOKYMEHTBI COJAEP)KaT IOJOXKEHHS,
KOTOpBIE MyTeM CCBHUIOK Ha HHUX B JIAHHOM TEKCTE COCTAaBISIOT IIOJIOKEHWSI HAcCToAlIer PexomeHmarum.
Ha MomeHT myOnmkanmuu yka3aHHBIE HW3JaHUS ObLIM JeHcTByrommuMH. Bce Pexomenmanmmm u npyrue
CIPaBOYHbIE JOKYMEHTBI MOTYT HOJBEpraThCsl IEPEeCMOTpPY; IO3TOMY BCEM IOJIB30BATENAM JaHHON
PexoMenmanuu mpemaraeTcs H3y4uTh BO3MOXKHOCTH NIPUMEHEHUS MTOCIEAHEro u3ianus PekoMenmanuii u
IPYTHUX CIPAaBOYHBIX IOKYMEHTOB, TIEPEYHCICHHBIX HIDKE. [lepedeHp NefCTBYOmMUX Ha HACTOSIINNA MOMEHT
Pexomenpanuit MCO-T perymsipao myOmmkyercsi. CcblUlka Ha JOKYMEHT, HPUBEICHHBIN B HacTOsIIeH
Pexomenpanuu, He IpUaaeT eMy Kak OTAEIbHOMY TOKYMEHTY cTaTyc PekomeHaanuu.

[ITU-T G.9902] Recommendation ITU-T G.9902 (2012), Narrowband orthogonal frequency division
multiplexing power line communication transceivers for ITU-T G.hnem networks.

[ITU-T G.9903] Recommendation ITU-T G.9903 (2012), Narrowband orthogonal frequency division
multiplexing power line communication transceivers for G3-PLC networks.

[ITU-T G.9904] Recommendation ITU-T G.9904 (2012), Narrowband orthogonal frequency division
multiplexing power line communication transceivers for PRIME networks.

[IEC 60050-161] IEC 60050-161 (1990), International Electrotechnical Vocabulary, Chapter 161:
Electromagnetic compatibility.

[IEC 61334-5-1] IEC 61334-5-1 (2001), Distribution automation using distribution line carrier
systems — Part 5-1: Lower layer profiles — The spread frequency shift keying (S-FSK)
profile.

[CISPR 16-1] IEC CISPR 16-1 (1993), Specification for radio disturbance and immunity measuring

apparatus and methods. Part 1: Radio disturbance and immunity measuring
apparatus.

[CISPR 16-2] IEC CISPR 16-2 (1996), Specification for radio disturbance and immunity measuring
apparatus and methods. Part 2: Methods of measurement of disturbances and
immunity.

[EN50065-1] CENELEC EN 50065-1 (2011), Signalling on low-voltage electrical installations in
the frequency range 3 kHz to 148,5 kHz — Part 1. General requirements, frequency
bands and electromagnetic disturbances.
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3

3.1

Omnpenenenust

TepMmunbl, onpe/ejeHHbIe B IPYTUX JOKYMeHTAX

He ucnonb3yrores.

3.2

TepMuHBI, onipeaeIeHHbIe B HacTosilell PexomMenganumn

B nacrosimeit PexkoMmengauuu onpeaensieTcs ciaeayonnil TepMHH:

3.21

YaCTOTHBIM ILIAH: OHpC,E[CHGHHI:IfI AUArasoH 4YacTOTHOI'O CIICKTpa, B KOTOpPOM pa60TaeT

yctpoiictBo NB-PLC. YacToTHBIN IJ1aH OMpeAensieTcss HUKHEN U BepXHEH 4acTOTaMu.

4

CokpalieHusi M AKPOHUMBbI

B nacrosmeit PekoMenanum UCnoiab3y0TCs CIEAYOMNE COKPALLEHUS U aKPOHUMBI:

AMN Artificial Mains Network OKBUBAJICHT CETH JIEKTPOITUTAHUS

LISN Line Impedance Stabilization CeTb co cTabMITM3aKeH MOTHOTO
Network COIIPOTHBIICHHUS JINHIH

LPM Limit PSD Mask [Ipenensnas macka PSD

NB-PLC Narrowband-Power Line Y3KOI0IIOCHAS CBA3 110 INHUSIM
Communications 3JIeKTpoIepeiaun

OFDM Orthogonal Frequency Division MynbTUILUIEKCHPOBAHUE C OPTOTOHAIBHBIM
Multiplexing JISJIEHUEM TI0 YaCTOTE

PHY Physical layer duznyecKnii YpOBEHb

PLC Power Line Communications CBS13b 110 JIMHUSIM DJIEKTPOTIepeIadn

PSD Power Spectral Density CnekTpalibHas MIOTHOCTh MOIIHOCTH

TN Termination Network OxoHe4Has ceTh

5 YciioBHbIC 0003HaYeHUSA

He ucnonb3yrores.
6 Crnenndukanuu, ceazannbie ¢ PSD, kotopsie oTHocsTCs K mojiocaMm CENELEC

(9-148,5 k')
[Ipumenstores pasnpenst 6, 7, 8 u 9 [EN50065-1].
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Ipunoxenue A

Cneunduxauuu PSD npuemonepenaruunko G.hnem

(dannoe IlpunoskeHne SBISETCS HEOTHEMIIEMOH YacThIO HACTOsAMIEH PekoMeHaamm.)

ITPUMEYAHUE. - B  Hactosimem  [lpunoxeHun  coaepykarcs  CHEIU(PHUKAIMK  CIEKTPaIbHOW  IUIOTHOCTH
moturHocTH (PSD), otHOCcsmuecs k [ITU-T G.9902].
Al Crnenudukanus mojgochbl 4acToT

Jlns coOTBETCTBUS JaHHOW PexoMeHmanuu o0s3aTeNbHOU SBISETCS MOAACPKKA KaK MHHHMYM OJHOTO
n3 yactoTHBIX I1aHnoB CENELEC wmm FCC.

A.1.1 TIonoca CENELEC

IIpu pa6ore B momoce CENELEC (3-148,5 kI'11) y3en MOKEH HCIOJB30BaTh IMapaMEeTphl YIpPaBICHUS,
ykazanHbie B Tabmuie A.1 (cm. m. 8.4.7, [ITU-T G.9902)).

Ta6anna A.1 — Ilapamerps! ynpasienusa mogyaaTopom OFDM st mosocst CENELEC

O0o03HaueHne 3HayeHue
N 128
Fsc 1,5625 k'
NgrrL 12 — 1, 2-6uToBoe 0TOOpaKeHUE

24 — 3, 4-6utoBoe 0TOOpaKeHUE

Narup 0

Nai.ces 0

§ 8
Fys 64 x Fsc

onoca CENELEC pa3nenena Ha moaauanazoHsl, oOpasyromue dactoTuble mwiansl A, B u CD, xotopsie
OIMCBHIBAIOTCA B HIKECIIETYFOIIUX TTOApa3Aenax.

A.l1.1.1 Yacrorublii mi1an CENELEC-A

[Tapamerpst vactotHoro iana CENELEC-A 3amans! B Tabnuie A.2.

Tadauua A.2 — [Iapametpsl AJs1 yacToTHOro miasa CENELEC-A

O0o03HayeHne 3HaveHune IIpumeyanue
FstarT 35,9375 xI'n Hwuxnsist yacrora miana CENELEC-A (nognecymiast Ne 23)
Fenp 90,625 xI'p Bepxuss yacrora mimana CENELEC-A (nmonHecymias Ne 58)
PMSC ot 0 10 22, ot 59 no 127 [Tynkr 8.4.2.1, [ITU-T G.9902]

A.1.1.2 Yacrornelii mi1an CENELEC-B

[Mapametps! uacrotnoro iana CENELEC-B 3ananst B Tabnuue A.3.

Pex. MCI-T G.9901 (11/2012) 3




Tadoauna A.3 — [lapamerps! Ajs yactorHoro iana CENELEC-B

O0o03HaueHne 3HaveHune IIpumeuanue
Fstart 98,4375 xI'ny Hwuxnsist yacrora minana CENELEC-B (moguecymas Ne 63)
Fenp 120,3125 xI'g Bepxuss gactora miana CENELEC-B (mognecymas Ne 77)
PMSC ot 0 10 62, ot 80 1o 127 [Mynkr 8.4.2.1, [ITU-T G.9902]

A.1.1.3 Yacrornblii mi1an CENELEC-CD

[Mapametps! yacrotnoro wiana CENELEC-CD 3anansr B Tabnuie A.4.

Taéimua A.4 — Ilapamerpsl gist yactoTtHoro miiana CENELEC-CD

O0o03HaueHne 3HayeHue IIpumeyanue
FstarT 125 k' Hwmxnasas gactora mmana CENELEC-CD (mogaecymast Ne 80)
Fenp 143,75 k' Bepx#ss yacrora minana CENELEC-CD (noguecymas Ne 92)
PMSC ot 0 10 79, ot 93 o 127 ynxkr 8.4.2.1, [ITU-T G.9902]

A.1.2 Yacrornbie maansl FCC

[Ipu pa6ore B monoce FCC (9—490 x['m) y3en momKkeH UCTIOIb30BaTh TapaMeTphl YIIpaBiIeHHs, YKa3aHHbIE B
tabmure A.5 (cm. . 8.4.7, [ITU-T G.9902)).

Tabauna A.5 — Ilapamerpsl ynpasiaenusst OFDM pis moJsiocsl FCC

O0o03HayeHue 3HayeHue
N 256
Fsc 3,125 k'
Nai 24 — 1, 2-6utoBoe oTOOpaKeHHE

48 — 3, 4-6utoBoe OTOOpaKEHHE

Narup 0

Nar.ces 0

B 16
Fus 128 % Fec

Yactorueie maanel FCC, FCC-1 u FCC-2, onpenenennpie mms monockl FCC, omnucwiBaroTCs
B HIOKECITICAYIONIMX Tofpa3ienax. JlOMoJHUTEeNbHBICE 4YacTOTHBIE IuTaHbl s mojockl FCC  TpeOyror
JATbHEUIIero U3yYCHUS.

4 Pex. MCI-T G.9901 (11/2012)



A.1.2.1

YacrorHblii mi1an FCC

[Tapametps! ans yactotHoro miana FCC 3amanel B Tabnuie A.6.

Ta6anua A.6 — IlapameTpsl 1415 yacTtoTHOro niana FCC

O6o03HaueHnE 3Havenue Ipumeuanue
FSTART 34,375 xI'g Hwxnasas gacrora mmana FCC (mogaecymas Ne 11)
Fenp 478,125 xI'g Bepxnsis gactora mana FCC (mognaecymrast Ne 153)
PMSC ot 0 o 10, ot 154 no 255 | Ilyukr 8.4.2.1, [ITU-T G.9902]
A.1.2.2 Yacrorubiii miian FCC-1

ITapametpst miis wactotHOro TwTana FCC-1 3agans! B Tadmmie A.7.

Tadauua A.7 — [lapameTpsl AJs yacToTHoro miana FCC-1

O0o3Ha4eHune 3HadeHue IIpumeuanue
FSTART 34,375 k' Hwxnasas gacrora mmana FCC (mogaecymas Ne 11)
Fenp 137,5 xI'g Bepxnss gactora miana FCC (momnecymiast Ne 44)
PMSC ot 0 mo 10, ot 45 1o 255 Iynkr 8.4.2.1, [ITU-T G.9902]
A.1.2.3 YacrotHblii mian FCC-2

[Tapametpst aiis wactotHOTo TwTana FCC-2 3anans! B Tadnmie A.S.

Tadoauna A.8 — [IapameTpsl 151 yacToTHOro miana FCC-2

O0o3Ha4eHune 3HadeHue IIpumeuanue
Fstart 150 xI'1g Hwxnass gacrora miana FCC (mogaecymas Ne 48)
Fenp 478,125 xI' Bepxnsisa gactora miana FCC (mogrecymrast Ne 153)
PMSC ot 0 mo 47, ot 154 0o 255 | Ilymkr 8.4.2.1, [ITU-T G.9902]

A2 Macka PSD nepenaun

A.2.1

Pe)KeKIIHﬂ YacCToOThI

B [ITU-T G.9902] mommep>kuBaeTCs BO3MOXKHOCTHh PEKEKIIMH YAaCTOTHI JJIS PETYJSATOPHBIX MENed W s
Lene COBMECTUMOCTH. PexexIus mpumensierca Ko BceM komnoHneHnTam kaapa PHY (mpeamOyna, PHF, CES
Y TIoJIe3Has Harpy3Ka), a Takxke Ko BceM kaapaMm PHY, nepenaBaembiM B ToMeHe.

Ecmm PEXKEKOHUA YaCTOTbl OCYHICCTBIIACTCA IMMOCPEACTBOM MACKHPOBKHM IIOAHECYIIHMX, TO TaKHUEC
MAaCKHUPOBAHHBIC TIOAHECYIIIHE BI)I6I/IpaIOTC$I 110 CJICAYIOUIUM MIpaBUJIaM:

[lomoca d9actoT MeXAy MOBYMS IOCIEAOBAaTENIbHBIMA MomHecymumu (Fsc) paszerneHa
Ha YeTHIPe PABHOMEPHO PACIOJIOKCHHBIE CEKIIMM, KOTOphIE 3aTeM TPYNIHUPYIOTCS B  JIBE
onuHakoBbele obOmactu: R1, okpykamomas Kaxayro MOAHECYIIyr, u R2, koTopas Haxoautcs
B CEpeJIHE MEX]y IByMs IMOJHECYIINMH, KaK MIOKa3aHo Ha pucyHKe A.1.

Ecnu gacroTa pexxeknuu momnagaeT B obmacts R1 mogHecymelt, Takas mogHecymas u I8e COCETHHE
MOJTHECYIITNE JOJKHBI MacKUPOBaThCs (T. €. BCero TpH momHecymwme, (n — 1), n u (n + 1), ecnm
JacToTa PEXKEKITUH TOoMManaeT B 001acTh R1, KoTopasi comepKUT MOTHECYIIIYIO 7).
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. Ecnmm gacrora pexexnuu monamaet B o0macte R2 momHecymel, ape Ommxaiime mogHeCyITie 1o
o0enM CTOpOHaM JIOJDKHBI MAaCKMpPOBAThCS (T. €. BCero 4erbipe momgHecymue, (n — 1), n, (n + 1) u
(n + 2), ecnu yacToTa peKEKIUH NonaaaeT B o0macts R2 Mexny noguecymmmu 7 1 (1 + 1)).

INPUMEYAHUE. — B 3aBUCUMOCTH OT OTHOCHTEIBHOI'O IOJIOKEHHS TPeOYEeMOW YacTOTBhI PEKEKIIMU KOJHUECTBO

MacCKUPYEMBbIX ITOJHECYIIHX MOXKET U3MEHATHCS, OHAKO YacTOTa PEXKEKIMH JIOJKHA OBITh HA ylaneHun 7 X Fsc/4 xI'n
oT OmKaiIIeil HeMacKUpyeMOH MoTHECYLIeH.

, RI ., R2 . RI ., R2 . Rl _
-+t darom
Wnnekc nonnecymeit: n— 1 n n+1 n+?2
G.9901(12)_FA.1

Pucynok A.1 — Pexexuusi 4acToThl

A3 nexkTpuyeckas cruenupuramus

A.3.1 OrpaHuyeHMsI CHTHAJIOB NepeJayn

MeTonsl W ammapatypa W3MEPEHHUs, HCIOJNBb3YyEeMbIe I KBa3UIHMKOBBIX, MHKOBBIX U YCPEHTHSIONIUX
JIETEKTOPOB, JOJHKHBI COOTBETCTBOBATH onpeneieHusM B [IEC 60050-161].

A3.1.1 YacrorHble 1anbl CENELEC

st Bcex wactotHbix mmiaHoB CENELEC, ykazamneix B 1. A.1.1 Pexkomenmaruu MCDO-T G.9902,
preMoNepeaTINKaMu JJOJDKHBI COOJIFOIaThCSl OTPAHUUYCHUS BHYTPUIIOIOCHBIX U BHEIOJIOCHBIX CHUTHAJIOB
repenadn, ompeneicHHble B pasaene 6 [EN50065-1]. [lanHple orpaHUYeHUs JOJDKHBI COOJIOAATHCS IS
omHO(Ma3HBIX U Tpex(a3HBIX YCTPOWCTB P HArpy3Ke HAa DKBUBAICHTHYIO CeTh dJekTpormtanus (AMN),
n3o6paxeHHyto Ha pucyHke 1 [EN50065-1] u noakimtodeHHy10, Kak yka3aHo B paznene 6 [EN50065-1].

A.3.1.2 Yacrornbie miIanbsl FCC

I[J'Ii[ BCEX YaCTOTHBLIX ITJIaHOB FCC, YKa3aHHbIX B II. A12, JOJIXKHBI CO6J'IIO,[[3.TI:C$I CJICOYIOIHNE OIpaHUYCHUA:

1) HanpspkeHne BBIXOJHOTO CHUTHaja, U3MEPEHHOE MHKOBBIM JETEKTOPOM C TOJOCOW IMPOITyCKaHHS
200 I'u, H1 B OJHOH M3 YacTel MOJOCH YacTOT He AOJKHO nmpeBbimarth 120 1b(MkB) mpu Harpyske
Ha CTaHJApTHYIO OKOHE4HYIo ceThb (TN).

2) HanpsbkeHne BBIXOJHOTO CHTHAlIa, W3MEPEHHOE IMUKOBBIM JETEKTOPOM JJISi BCETO YacCTOTHOTO
TUTaHa TIPH HAarpy3Ke Ha cTaHaapTHyIo ceTh TN, He mommkHo npeBbimats 134 nb(mkB) mis FCC-1 u
137 nb(MxB) mns FCC wm FCC-2. bomee ecTkhe OTrpaHWYCHHS CHUTHAlA Tepemadd IS
CpeaHeBONBTHBIX TUHUM (MV) TpeOyIoT JOMOTHUTENFHOTO H3YYEHHUS.

3) HaHpH)KeHI/IG BBIXOZHOI'O CUTHallda, UBMCPCHHOC 3a MPCACIaMU IOJIOCHI NPOITyCKaHUsA 4aCTOTHOI'O
IJ1aHa, HE JOJKHO ITPEBLIIIATE:

— B mojoce yactoT 9 kl'm — 150 x['m orpanmyenue [isi HampsKEHUS BBIXOJHOIO CHUTHANA,
M3MEpPEHHOE KBa3WIHMKOBBIM JIETEKTOPOM C paspelieHueM 1o mosoce mpormyckanus 200 I,
JIOJDKHO YMEHBIIAThCA JUHEWHO ¢ Jorapudmom dactorel oT 89 nb(MkB) Ha 9 k[ mo
66 nb(MxB) Ha 150 KI'1I;

— B momoce wactoT 150 k['m — 535 k' orpanuyueHre AJisl HANPSDKEHUS BBIXOJAHOTO CHUTHANA,
W3MEPEHHOE KBA3WUITUKOBBIM JETEKTOPOM C paspelleHHeM Mo moioce mpormyckanus 9 kI,
JIOJDKHO YMEHBINAThCS JIMHEWHO C Jorapudmom dbacToThl oT 66 nb(MkB) ma 150 xI'm mo
60 nb(MkB) Ha 535 kI

Onpenenenue MUPHUHBI TOJIOCHI MPOMTYCKAaHMS TOJMKHO COOTBETCTBOBATh pUCYHKY 1 [EN50065-1].
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A.3.1.3  IloJyiochI 4ACTOT peKeKIMA

HampspkeHnne BBIXOJHOTO CHUTHaja, U3MEPEHHOE MUKOBBIM JETEKTOPOM ¢ Tojocoil mpomyckanus 200 ',
HU B OJIHOW M3 YacTeil IMOJOCHI YacTOT PEXKEKIUH He IOJDKHO mpebimate 70 nb(MkB) mpu Harpyske
Ha CTaHAapTHYIO OKOHEeuHYIo ceTh (TN).

A3.1.4  CrangapTHas okoHe4yHasi ceTb FCC

CranmaptHas okoHedHass ceThb (TN) HCHONB3yeTcs HCKIIOYHTENBHO IS IeJIed MPOBEPKH OTPaHUUYCHUI
curHana nepepaun. Wmmnemanc TN ¢dopmupyercs w3 aktuBHOH Harpy3ku B 50 OM, NOIKIIOUEHHOM
napajuieJIbHO ¢ KaTymkoi nHaykTuBHOCTH 50 MKI H, cetn crabmnmm3anuu umnenanca muann (LISN) FCC.

[Ipourie THTIBI OKOHEYHBIX CeTeH TPEOYIOT MOTIOIHUTEEHOTO H3YICHHUS.
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puiaoxenue B

Cneunduxanuu PSD nis npuemonepenarunkoB G3-PLC

(dannoe IlpunoskeHne SBISETCS HEOTHEMIIEMOH YacThIO HaCTOAMIEH PekoMeHaarmm.)

ITPUMEYAHUE. - B  Hactosimem  [lpunoxeHun  coaepykarcs  CHEIU(PHUKAIMK  CIEKTPaIbHOW  IUIOTHOCTH
moturHocTH (PSD), otHOCcsmuecs k [ITU-T G.9903].

B.1 CrnenuduKanum mMoJjochbl 4acToT

[Ipu pabore B momoce CENELEC (3—148,5 kI'1) y3en momKeH HCHOIB30BATh MapaMeTphl yIpaBICHUSA,
yKa3aHHbIC B Ta0Onwmie B.1.

Ta6auna B.1 — [Tapamerps! ynpasiaenus moayJasitopom OFDM aist mosiocel CENELEC

Uucno touek FFT N=256
Yucno nepexphIBaouXcs OTCUETOB No=38
Ywcao 0TCYETOB MUKIMIECKOTO pedrKca Nep=30
Yuciio cumBonos FCH Necy =13
YacToT qucKkperu3anuu F,=0,4 MI'ig
Ywcao CHMBOJIOB IpeaMOyIIbl Nyre=9,5

B.1.1 Yacrornbli mi1an CENELEC-A

[Ipu pabote B coorBeTcTBUU ¢ yacTOTHBIM MuiaHoM CENELEC-A y3en momkeH MCIONB30BaTh MapamMeTphl
ynpaBlieHH, YKa3aHHbIE B Tabauue B.2.

Tabauna B.2 — ITapamertpsl a5 yactotHoro miana CENELEC-A

HepBaﬂ nmoaHecymasi HOCJ’IE}]Hﬂﬂ nmoaHecymasi
(xI'w) (xI'w)

CENELEC A 36 35,938 90,625

Ywucsi0 mogHecymux

B.1.2 TIloaoca FCC

[Ipu pa6ote B monoce FCC (9—490 k') y3en nomkeH MCHOIB30BaTh IMapamMeTphl YIpaBiIeHHs, yYKa3aHHBIC
B Tabnuue B.3.

Tadauua B.3 — Ilapamerpsbl ynpapiaenust moayasaropom OFDM pas mosiocst FCC

Yucno touek FFT N=256
Yucno nepeKkphIBaOIINXCsl OTCUETOB No=38
Yucno 0TCUETOB HUKINYECKOT0 MpeduKca Ncp=30
Yuciio cumBonos FCH Necy =12
YacToT AuCKpeTU3anuu F,=12MI1t
Yucno cuMBOJIOB ITpeamOyIIbl Nyre=9,5

B.1.2.1 Yacrornsblii m1an FCC-1

[Ipu pabore B coorBercTBUMM C 4acTOTHBIM IutaHoM FCC-1 y3enm MOMKEeH HWCIONB30BaTh IapaMeTphl
yhpaBlieHHs, YKa3aHHbIe B Tabnuue B.4.
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Tadauua B.4 — Ilapamerpsl aus yacrornoro miana FCC

YacToTHBIE MIIAHBI Yuci1o nogHecymmx HepBaﬂ(i%fI?ecymaﬂ HOCHeH“"(?(l{TI(I’;lHeCymaﬂ
FCC-1 72 154,6875 487,5
B.1.2.2 Jononnurtenbubie yacToTHble Ianbl FCC-1.a u FCC-1.b

ITomumo ocHoBHOrO uactoTHOro Iwiana FCC-1 y3em MOXeT JOMOJHUTEIBHO IOANCPKHBATh YaCTOTHBIC
mwiansl FCC-1.a u FCC-1.b ¢ mapameTpamu, yka3aHHBIMH B Tabiuue B.5.

Tab6auua B.5 — [lapameTps! 111 AONOJIHATEIBHBIX YacTOTHBIX 1aHOB FCC

T HepBaﬂ(ior;::;ecymaﬂ HOC.]]C}JHSZ[( 11ﬂ1l(l);u{ecymaﬂ
FCC-1.a 24 154,687 262,5
FCC-1.b 40 304,687 487,5
B.2 Cnenudukanuu macku PSD (pexexuust)

Cucrema PHY MCO-T G.9903 ocHamraercss TakuM 00pa3oM, 4TOOBI 00€CIIEYHBAIUCH MTPOrpPaMMHUPYyEMbIe
PEKEKIMH Ha ONPEAEIEHHBIX YaCTOTax IS

1) WCKJIIOYEHHUST OTNpEACNICHHBIX YacTOT, 3ape3epBUPOBAHHBIX PETYJSTOPHBIMH OpraHaMH JIUHHHA
ANIEKTPOIIepeIaut U APYTUX IPUMEHEHUH;

2) obOecniedeHus: coBMecTHON pabotkl ¢ cucreMamu S-FSK B coorBercTBum ¢ [IEC 61334-5-1];

3) o0OecriedeHus COBMECTHUMOCTH C JAPYTUMH CHCTEMaMH, KOTOpbIe MOTEHIIMAIBHO MOTYT paboTarh

I10 JIMHUAM 3JICKTpOICpeaavu.

B mepenmatunke IOMKHA HMCIONB30BATHCS COOTBETCTBYIOMIAS CXE€Ma Il BBEICHHS TITyOOKMX PEKEKIHN
B CIIeKTp. B wacTHOCTH, 11 cOBMECTHOM paboThl ¢ cucremMamu S-FSK ocymiecTBisieTcst pexekuus IBYX
yactoT fy u fs, HazpiBaeMbix B [IEC 61334-5-1] vacroTramMu TOKOBO# IMOCBUIKH M OECTOKOBOW TTOCHUIKH.

B 3aBHCHMOCTH OT MOJIOKECHUS TPEOYEMOI YacTOThI PEKEKIIUH OTHOCHTENBHO MOJHECYIIUX MACKHPYIOTCS
HECKOJIbKO MOoJiHeCYnx. Ha MackupyembIX OJHEeCYUX HUKAaKKE JJaHHbIe HEe TepelaloTcs. B cooTBeTCTBUN
C TPUBEACHHBIM HMXE PUCYHKOM B.1, eciiu dacTora pexeKIMH HaxOoauTcs B paiioHe R1, To Mackupyrorcs
SC(n - 1), SC(n) u SC(n + 1), 1. e. Bcero Tpu nognecymue. Eciim yacToTa pexeKIuu HaXOAUTCS B 00JIacTH
R2, To Mackupyrorcs nBe Ommkaitmme momHecymue ¢ Kaxmod croponsl (SC(n — 1), SC(n), SC(n + 1)
u SC(n + 2)), T. e. BCero 4eThlpe MogHECYyIIHE.

R1 R2

A
\ 4
A
\ 4
A
v

| I | | | I |
I I I I I I I
SC(n) SC(n+1)
G.9901(12)_FB.1

Pucynok B.1 — Pesxkexkuusi 4acToThI

Kapra pexexkumii nomkHa OBITH TJ00aJbHBIM TApPaMETPOM, KOTOPBIH yCTaHABIMBACTCS Ha dTarle
MHULIMAIN3auK ycTpoiicTB. Kak onuceiBanoch Bblle, Ui 00SCIIEUEHUS 1OCTaTOYHO INIyOOKOH PEeXEeKINu
IUTA OTIpeZieIEHHON TOJIOCHI YaCTOT HEOOXO0ANMO YCTAaHOBUTH Ha HYJb OAHY (MM B HEKOTOPBIX CIIyJasx JBE)
JIOTIOJIHUTENIbHBIE MOAHECYIME MEepes] U MOCe 3TOHM MOJO0CHl, B 3aBUCHMOCTH OT TOJIOKEHUS PEXEKLHU
OTHOCUTENbHO MofgHecymux. Clenyroumuid IceBIOKOI MOXKET HCIIOJIB30BAaThCs Ul BBIOOpA MEXIY OIHOM
WX ABYMsI JONIOJHUTENIbHBIMH [I0THECY ILIUMH.
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eciu NotchFreq / SamplingFreq x FFTSize naxomurcs B paiione R1
Sc(n—1) =Sc(n) =Sc(n+1)=0;
ecmu NotchFreq / SamplingFreq x FFTSize naxoautcs B paiione R2
Sc(n—1)=Sc(n) =Sc(n+ 1) =Sc(n +2)=0;

SamplingFreq u FFTSize paBubt 400 k[’ 1 256 cOOTBETCTBEHHO.

Sc — maccuB, OIpeneNsFoIINi UCIOB3yeMbIe TTOHECYIIUE IS Iepeiadn JaHHbIX (ecnu Sc(i) paBeH HYIIIO,
JTAHHBIC Ha DTOW ITOAHECYIICH HE epeaaroTcs).

PC)KCKLII/IH YJaCTOThl YMCHBIIACT KOJIMYCCTBO AKTUBHBIX TOHOB, MCIIOJB3YCMBIX JJIA IIEPEAaIN I/IH(I)OpMaLII/II/I.
HOCKOJ’IBKy PEKCKOHUA BBIIIOJMHACTCA JIsI BCCX IMEPCAABACMBbIX CUIHAJIOB, BKIIHOYAsA FCH, KOJIMYECTBO
cuMBOJIOB B FC 3aBHCHT OT KOJIMUECTBA aKTHBHBIX TOHOB.

Humxe mpuBeneH ¢parMeHT Koma, KOTOPBIH MOXET ONpeAenuTh KoiauuecTBo cumBoioB OFDM,
UCTIONB3yeMBIX AJs nepeaayn 33-6utosoro FC:

fcSize =33; // Pasmep FC
rxFCSymNum = ceil(((fcSize + 6) x 2 x 6) / freqNum);

rae freqNum — KOJHUYECTBO MAOCTYIHBIX MOAHCCYIIHUX TOCJIC PEKCKIUNU YaCTOT, ceil — (I)YHKLII/IH
MAaKCHUMAJIbHOI'O 3HAYCHUA.

Jst muanMansHOTOo BosmerictBus Ha S-FSK Mozem OFDM He momkeH mepemaBaTh HUKAKAX CHUTHAJIOB
Mexnay yactotamu S-FSK, T.e. B momoce ot 63 mo 74 xl'm. IlomaBieHHble B pe3ynbTaTe pPeKEKIHUU
MTOTHECYIITUE B TOM PEeKUME MPUBEICHHI B Tabmuile B.6.

Tadauua B.6 — IlonaBiieHHbIe B pe3yJibTaTe pesKeKIMU NOAHecyle
B peskuMe COBMEeCTHMOCTH

Homep nmoanecymeit Yacrora noanecymeit
39 60,9375
40 62,5000
41 64,0625
42 65,6250
43 67,1875
44 68,7500
45 70,3125
46 71,8750
47 73,4375
48 75,0000
49 76,5625

[Mosromy 11 momgHecymmux He MOTYT TiepeJaBaTh [aHHbIE. YYHTHIBasS TO, YTO BCEro MMeeTCs
36 mogHeCYIINX, A Mepeladn JAaHHBIX ocTaeTcs 25 momHecymmx, uro npuBoaut kK FC ¢ 19 cumBoiramu
OFDM, niockombky ceil((33 +6) x 2 x 6/25)=19.
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120 1B(MKB /200 '

95 nb(MkxB)/200 I't1

10 xI'x 36 kg 63,3kln 73,8xlm 89xl'm 95«kIn
G.9901(12)_FB.2

Pucynok B.2 — CnekTp ¢ AByMsl pesKeKIMAMH, IPOU3BeIeHHbIMU
IJIs1 COBMeCTHOM padoThl ¢ MmoaemoM S-FSK PLC

Ha Bcex craHmusx [OOKHA HCIOIB30BATHCA MACKHPOBKA TOHAJIBHBIMM CHUTHAJAMU Ha MOJHECYIIHX,
OTIPE/ICTICHHBIX HA KaXIIOM MOACTAHINK TSl COOTBETCTBHS CIIEKTPANBHON Macke mepenaun. CriekTpaibHas
IJIOTHOCTH TIepeaBaeMOil MOIITHOCTH Ha YacTOTE PEXEKINU JOJDKHA OBITh Ha 25 nb HIKe OrpaHUYCHHMH,
YCTaHOBJICHHBIX ISl OCTAIBHBIX TOJHECYIINX.

W3mepeHnsi BBHIMONHAIOTCS TPU  KCIIOJNB30BAaHWM aHAIM3aToOpa CIIEKTpa C paspelieHueM M0 ToJioce
npormyckaauss 200 ['m w kBasumukoBoro jgerekropa. llepegatunmk momkeH OBITH KOHPUTYPHPOBAH
Ha NOBTOPCHUC NEpCaAavu IMMPpOCMATPUBACMBIX ITaAKECTOB JaHHBIX MaKCHUMAaJILHOM JJIUHBI.

B.2.1 Ilepenauya nmoGo4YHOro CUrHajA

[IponsBoauTens HeCeT OTBETCTBEHHOCTh 3a OOECIIEUCHHE TOrO, YTOOBI Iepenadya MOOOYHBIX CHUTHAIOB
COOTBETCTBOBAJIA PEryJSTOPHBIM TMOJOXEHUSM, NCUCTBYIOIIMM B CTpPaHe, B KOTOPOH HCIONb3YETCs
9Ta CTAHIIMA.

B.2.2 PaBHOMEpPHOCTH CHEKTPAJIbLHOH XaPAKTePUCTUKH NepeJaTYnKa

Hu y omHOM M3 OTAENBbHBIX HECYIIMX CPEOHSs MOIIHOCTh HE [OJDKHA BBIXOJIWUTH 3a Mpeaensl +£2 ab
OTHOCUTEJIBHO CPEAHEH MOIIHOCTU BCEX HECYIUX, U3MEPEeHHOHN Ha umnenance 50 Om.
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Hpunoxenune C

Cneundurkauuu PSD nus npuemonepenarunkos PRIME

(dannoe IlpunoskeHne SBISETCS HEOTHEMIIEMOH YacThIO HACTOsAMIEH PekoMeHaamm.)

ITPUMEYAHMUE. — B Hactosimem [lpunoxeHun comepykarcs CHerUpUKAIUU CIEKTPaIbHOW TUIOTHOCTH MOIIHOCTH
(PSD), otHocsmuecs k [ITU-T G.9904].

C1 Beenenue

B nacrosmem IlpminoskeHuu conepkartcs crenu(pUKaUy CIEKTPAIbHOW TIOTHOCTH MommHOoCcTH (PSD),
otHOCsmuecs K [ITU-T G.9904]. [ITU-T G.9904]npencrapisier co0oi cxeMy mepenadn JaHHBIX 0 JTHHHSIM
anextponepenayn ¢ ucrnons3oBanueM OFDM B momoce CENELEC-A, onpezneneHHy!0 B OCHOBHOM 4acTu
naHHoi Pexomenpanuu. OOBEKT (DU3MUECKOTO YpPOBHS HCIIONB3YET 4acToThl B moyioce 3—95 kl'm, u oH
OTPaHWYMBACTCSA TIOCTaBIIMKAMH BIIEKTPOSHEPTHH W oOnamareisiMu juneH3ud. OnHaKo 0OIIen3BECTHBHIM
(hakTOM SBISIETCS TO, YTO UCIONB30BaHME YacTOT HIke 40 K[ '11 cBs3aHO ¢ psAIOM MPOOIEMHBIX MOMEHTOB B
TUTIOBBIX HU3KOBOJIBTHBIX JIMHUSX AJIeKTporepenaun. Hanpumep:

. Monynp uMIleanca Harpy3kKd CO CTOPOHBI IepelaT4MKoB HMHorAa Hmke 1 OM, 0coOeHHO uis
0a30BBIX y3JI0B, pa3MellaeMbIX Ha TpaHChopMaToOpax.

. IIBeTHO! (OHOBEIN ITyM, KOTOPBIH ITOCTOSHHO TIPHUCYTCTBYET B JIMHUAX DJIEKTPOIEpEIadn
u O6yCJIaBJII/IBaeTC5I CYMMHPOBAHUEM MHOTI'OYUCJICHHBIX MCTOYHHMKOB HIyMa OTHOCHUTCJILHO MaJioi
MOII[HOCTH, 3KCTIOHCHIIMATIHHO YBEIUYMBACT CBOIO aMIUIUTYIy B O0JIACTH HU3KHUX YaCTOT.

. [MomereHus ¢ M3MEPUTENBHBIMEA TIPUOOPAMH SBJISIOTCS AOTOIHUTENFHON MPOOIEMOMA, TOCKONIBKY,
KaK M3BECTHO, MOBEJCHUE MOTPEOUTENS CUIIBHO BIIHSIET Ha CBOWCTBA KaHAa Ha HU3KHUX YaCTOTAaXx,
T.e. paboTa BCEBO3MOXHBIX OBITOBBIX 3JEKTPONPHOOPOB MPUBOAUT K 3HAYMTEIBHBIM U
HETPENCKAa3yeMbIM HM3MEHEHHSAM BO BPEMEHHM XapaKTEPUCTUK (PYHKIMH Iepeqadyd M IIOMEXOBOM
00CTaHOBKH.

[Tostomy mnst curnana OFDM ucnone3yercsa nojioca mpomyckanus 4actoTel 47,363 k1, pacnosnoskeHHas
B BepxHelt yactu mosiocsl CENELEC A.

Hdna camoro curmana OFDM wucnonesyercss 97 paBHOMEpPHO pacHpeleNIeHHBIX —IOJHECYIIUX
(96 nns mepenauu JaHHBIX M OJHA MUJIOTHAS) C KOPOTKUM LUKJINYECKUM MPEPUKCOM.

C.2 Hapamerpsr PHY

B tabnune C.1 nepeunciers! napaMeTpsl ynpasieHus u Xxpoauposanus OFDM.

Taéauua C.1 — Yacrora u napametrpsl xponuposanusa PRIME PHY

TakroBas yactora rpymnmnoBoro cursana (I'ir) 250 000

Paznoc nmoxHecynmx (I'm) 488,28125

KommgecTBo mogHecymux i nepeaadl TaHHBIX 84 (3arooBoK) 96 (mone3Hast Harpy3Ka)
KonudecTBO NUIOTHBIX MOAHECYIIUX 13 (3aromoBok) 1 (mose3Hast Harpy3Ka)
Wnrepsan FFT (oTcuersr) 512

WnTepsan FFT (Mkc) 2 048

Huxnnaeckuii npedukc (0TcHeTs) 48

Huknaeckuii npeduxc (MKC) 192

WHTepBan Mexay CHMBOIAMHU (OTCUYETHI) 560

WHTepBan Mexy CUMBOIaMHU (MKC) 2240

[epuon npeamOybI (MKC) 2 048
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C3 [HapameTpsl npeamOyJibl
[MapameTtpsl ipeaMOyIbl sBIsIFOTCS cnenytommmMu: T = 2048 Mkce, fo = 41 992 I'n (HavanbHas 4acToTa),
fr = 88 867 I'y (koHeuHas yacToTa), U MK = (fr—fo)/ T.

C4 JuekTpUyecKas cneunpukanus neperaTIuKa

C4.1 Oo0mue cBeneHus

Huxe mnpuBeneHpl MHHMMaJbHBIE TEXHHYECKHE TpeOOBaHHS K IMepeJaTdyuky i oOecredeHus
(YHKIMOHAIBHONH COBMECTUMOCTH M HAJISKAIINX SKCIUTYyaTallMOHHBIX XapaKTEePUCTUK.

C4.2 PSD nepexaun

XapaKkTepUCTHKHN TepeaTInKa H3MEPSIOTCS COTIACHO CIEeAYIONIMM YCIOBHSIM H C HCIOJIb30BaHHEM
CIIEIYTOIINX YCIIOBUI U HACTPOEK.

Hnst oqHOa3HBIX YCTPOHUCTB M3MEPEHUs] MPOBOAATCS Ha (DasHOM WIM HYJIEBOM HPOBOAE, KaK MOKa3aHO
Ha pucyske 4 [EN50065-1].

Jnst Tpexda3HbIX yCTPOMCTB, MEPEAAloNIMX CUTHA OJHOBPEMEHHO IO BCeM TpeMm (azam, H3MEpeHUs
MIPOBOAATCS Ha BCeX Tpex (pazax, Kak moka3aHo Ha pucyHke 6 [ENS50065-1]. Ha HyneBoM mpoBojie HUKaKUX
M3MEPEHHUIA TPOBOIUTE HE TPeOyeTCsl.

OKBUBAJICHT CETH AIEKTPONUTAHUS Ha pUcyHKaX 4 u 6 [EN50065-1] noka3an Ha pucynke C-1. OcHOBY 3Tol
cxembl coctaBisieT pucyHok 5 [EN50065-1]. Kornerncarop 33 Mk® u pesuctop 1 OM BBemeHBI IS TOTO,
4TOOKI ceTh MMena nmnenanc B 2 OM B paccMaTpuBaeMOl YaCTOTHOM 00IacTH.

P/N 250mxIn 2 1 50 wmkln

1 ZI D
I4 MK®D IS MK®D =33 Mmx®d

M

10 Om 50m Z10m
G
P/N : ®aza/nyneroii npoBoj G.9901(12)_FC.1
D :IIposepsiemoe ycTpoiicTBO
M : Usmepenue
G :3a3emienHue

Pucynok C.1 — JKBHBaJIEHT CeTH dJIEKTPONUTAHUS

Bce BBIXOJHBIC HANpsHKEHUS TepefaTyhka yKas3bIBAIOTCH KaK HaNpsHKCHUE, W3MEPCHHOE Ha JIMHEHHOM
32)KMME OTHOCHTENBHO HYJEBOTO BbiBOAA. COOTBETCTBEHHO 3HAYCHHUS, MOJIYYCHHBIC H3MEPUTEIHHBIM
YCTPOHCTBOM, YBEITMIHBAIOTCS Ha 6 nb (menmutens HanpsokeHus ¢ koddgummentom 1/2).

Bce YCTPOﬁCTBa MMPOBCPAOTCA Ha COOTBETCTBUC TpC6OBaHI/IHM PSD Bo Bcem AuamnasoHe TEMIICpaTyp,
KOTOpBIfI 3aBUCHUT OT THUIIA y3J1a:

. 6azoBbIe Y31kl B nuana3one oT —40 go +70 °C;

. y3JIbl YCIYT B AMana3oHne oT —25 go +55 °C.
Bce TecTsl mpoBOIATCS TPU HOPMAIBHOM 3arpy3Ke TpadhuKOM.

I[J'IH BCE€X CJIy4acB 3HAUCHHUC PSD JOJIDKHO COOTBETCTBOBATH Z[ef/'ICTByIOI_LII/IM HOPMAaTHBHLIM Tpe60BaHI/I$IM
CTpaHBbI, B KOTOpOﬁ 6yz[eT HCIIOJIB30BATbHCA CUCTEMA.
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Ycunmnrens MOIIHOCTH JOJDKEH JOMyCKaTh BBEIACHHWE KOHEYHOTO YPOBHS CHUTHajla B y3Je Mepenadu
(mapamerp S1) Benuumnoi 10 120 1BMKB.p sarp. (1 Bep-xsazp.) TIPH TOAKIIOUEHNH K DKBUBAJICHTHOH CETH
aneKkTponuTaHusa Ha pucyHke C-1, kak mokazano Ha pucynke 4 [EN50065-1] ans omHO(ha3HBIX YCTPOWCTB U
Ha pucyHke 6 [EN50065-1] mis Tpexda3HBIX YCTPOWCTB TpH IojJade CHWTHajga He onHy (a3y 3a pas.
[Ipu ogHOBpPEMEHHOM TMMOJa4Ye CUTHajda Ha BCe TPU (pa3bl KOHCUHBIH YpPOBCHb CHUTHAJA JOJKEH OBITh
114 nBMKB p wamp. (0,5 Bep-warp.). Kak ykaspiBajmoch Bbllle, TI0Ka3aHHUs M3MEPUTENBHOIO mpubopa
HE00XOMMO YBETUYHTh Ha 6 b 1 KoMIeHcauu BHOCUMBIX TIOTEPh SKBUBAJICHTA CETH.

C.4.3 OrpanuyeHusi KOHAYKTHUBHBIX MIOMeX

MoryT TpHUMEHSTHCS pErHOHANBHBIC HOpPMAaTHBHBIC TpeOoBanms. Hampumep, B EBpome mepemaTdamkamu
JOJDKHBI  COOJIIONAaThC MAaKCHMAJIbHBIC YPOBHU M3JIyYCHUH M MOOOYHBIX H3ITYUYCHUH, OIPECIICHHBIC
B OCHOBHOM 4YacTu Hactosinieil PekoMeHganuu sl KOHAYKTUBHBIX M3JIYYEHUH B CETAX MEPEMEHHOrO TOKa
B nosocax 3-9 xI'n u 95 kI'n — 30 MI'u. Kpome TOro, B COOTBETCTBHM C €BPONMEHCKUMHU HOPMATHBHBIMU
TpebOBaHUS TIEpeNaTINKAMU U TPUEMHUKAMHE JTOJDKHBI COOJIONATHCS TPECIIbHBIE 3HAUCHUS HMMIICIaHCa,
OTIpeJICIICHHbIE B OCHOBHOM YacTu Hacrosme Pexkomennanuu, B monoce 3—148,5 kl'm.
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CEPUM PEKOMEHJIALIUIA MCD-T

Cepus A Opranmsanus padotst MCO-T
Cepus D OOmue mpuHIAIIEI TaprADHUKAITAN

Cepus E  OOmias skcrutyartars ceTH, TenedoHHas ciryx0a, GyHKIHOHUPOBAHHUE CITYKO
U YelioBeyeckre (hakTophl

Cepus F Herenedonnslie ciayObI 3JIEKTPOCBA3U

Cepuss G Cucremsbl M cpea nepeaadm, Hu(pposbie CUCTEMbI H CETH
Cepus H  AynmoBu3yasbHBIE M MYJbTUMEIUIHBIC CHCTEMBI

Cepus 1 [udposas ceTh ¢ HHTErPAIUCH CITYKO

Cepus J KaGenbHbIe ceTn 1 nepeaya CUTHAJIOB TEJIEBU3HOHHBIX W 3BYKOBBIX IPOTPaMM
U APYTUX MYJIbTUMEIUNHBIX CUTHAJIOB

Cepus K 3ammra oT momex

Cepus L KoHcTpyKius, mpokiiaaka v 3alura kadeien U Ipyrux 3JeMEHTOB JIMHEHHO-Ka0eIbHBIX
COOpYXEHUN

Cepus M YmpasieHue 3JeKTpOCBs3bi0, BKIoYas CYD u TexHuUeckoe 00CcIyKUBaHUE CeTel

Cepml N Texnuueckoe O6CJ'Iy)KI/IBaHI/Iel MCKAYHApPOAHBIC KaHAIbI I€peaavun 3BYKOBBIX
1 TCJIICBU3UOHHBIX IPpOrpaMM

Cepus O  TpeOoBaHUS K N3MEPHUTEIHHON ammmapaType

Cepus P OxoHeuHoe 000pyIOBaHHE, CyOBEKTHBHBIE H OO BEKTUBHBIE METOIBI OLICHKU
Cepus Q KommyTanus u curnanuzanus

Cepuss R Tenerpadnas nepegaua

Cepus S OxoHeuHoe 000pyAOBaHHE AT TeerpadHbIX CIyxKO

Cepus T  OxoHeuHoe 00OpYAOBaHHE AT TEIEMATUIECKUX CITYKO

Cepus U  Tenerpadnas kKoMMyTauus

Cepusa V  Ilepenada gaHHBIX 110 Tese()OHHOM ceTH

Cepus X  Ceru nepenayu JaHHBIX, B3AUMOCBSI3b OTKPBITHIX CHCTEM U 0€30MacHOCTb

Cepus Y  I'moGanbHasg unHpopmalroHHas MHPPaCcTpyKTypa, aCeKThl IpoToKona HTepHeT U ceTH
MOCIEIYIOUINX TOKOJICHUH

CepI/IH Z SI3pIKH 1 O6H.[I/Ie ACIICKTBI IPOrpaMMHOI'0 obecneycHUs AJIsL CUCTEM DJICKTPOCBA3U

OtnevaTtaHo B LWBenuapun
KeneBa, 2013 .
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