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O6 yrBepxnenun TpeboBannii
K INOCTPOEHHIO CETH CBA3H OGIIEro NoJb30BAHUS B YaCTH
CHCTEMbI 0GecneeHHs] TAKTOBO#H CeTeBO# CHHXPOHH3aIHH

B coorBeTcTBUM Cc ImyHKTOM 2 cratbu 12 DepepaipbHOro 3aKoHa
ot 7 uross 2003 r. Ne 126-D3 «O cBs3m» (Cobpanue 3akoHOAaTenbCcTBa Poccuiickoi
®eneparmu, 2003, Ne28, ctr. 2895; Ne 52, ct. 5038; 2004, Ne 35,
cT. 3607; Ne 45, ct. 4377; 2005, Ne 19, cr. 1752; 2006, Ne 6, ct. 636; Ne 10,
ct. 1069; Ne 31, ct. 3431, cT. 3452; 2007, Ne 1, ct. 8; Ne 7, ct. 835; 2008, Ne 18,
ct. 1941; 2009, Ne 29, ct. 3625; 2010, Ne 7, ct. 705; Ne 15, ct. 1737; Ne 27,
cT. 3408; Ne 31, ct. 4190; 2011, Ne 7, ct. 901; Ne 9, ct. 1205; Ne 25, ct. 3535;
Ne 27, ct. 3873, ct. 3880; Ne 29, ct. 4284, ct. 4291; Neo 30, ct. 4590; Ne 45,
cT. 6333; Ne 49, ct. 7061; Ne 50, ct. 7351, ct. 7366; 2012, Ne 31, cT. 4322, cT. 4328,;
Ne 53, ct. 7578; 2013, Ne 19, ct. 2326; Ne 27, ct. 3450; Ne 30, ct. 4062; Ne 43,
cT. 5451; Ne 44, cT. 5643; Ne 48, cT. 6162; Ne 49, ct. 6339, c1. 6347; Ne 52, ct. 6961;
2014, Ne 6, ct. 560; Ne 14, cr. 1552; Ne 19, ct. 2302; Ne 26, ct. 3366,
cT. 3377; Ne 30, ct. 4229, c1. 4273; 2015, Ne 29, ct. 4342, ct. 4383, cT. 4389)

[TPUKA3BIBAIO:

1. VYTBepauth npunaraeMsle TpeOoBaHUSA K IMOCTPOCHHIO CETH CBA3M OOIIETO
TI0JIB30BaHMUSI B YACTH CHCTEMBI 00ECIIeYeH s TAKTOBOM CeTeBOM CHHXPOHHU3AlKH.

2. Ilpu3HaTp yTpaTMBIIMM CHIy IpHKa3 MHHHCTEpCTBa CBS3H H MAacCOBBIX
xoMMmyHuKanmii  Poccmiickoit ~ ®@enmeparmm ot 2 mapra 20091 Ne3l
«O6 yrBepxnernu TpeGoBaHuMH K IMOCTPOCHHUIO CETH CBA3M OOILEro IONB30BaHMS B
YacTH CHCTEMBI 0DeCIIeueH s TaKTOBOH CeTeBOH CHHXPOHM3ALMK» (3aPETHCTPUPOBAaH
B MunucrepctBe roctuimu Poccuiickodt @epepamumm 9  ampens 2009 r.,

perucTparonHsiii Ne 13737).
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3. HanmpaBuTp HacTOSIIMA IpHKa3 Ha TOCYHApCTBEHHYIO pErHUCTPaIIo
B MuHnucrepctBo roctunium Poccuiickoit Denepanuu.

Munuctp H.A. Hukudopos



YTBEPXIEHbBI
npukazoM MUHHCTEPCTBA CBS3H M MaCCOBEIX
KoMMyHHKanm# Poccuiickoit ®enepanuu

oT 2r 083 204 Ne 773

TpeGoBanus
K IOCTPOEHHI0 CETH CBA3H 001Iero noJib30BaHHA B 4aCTH
CHCTeMBI o0ecnie4eHHs] TAKTOBOM ceTeBOH CHHXPOHHM3ALHH

1. Hacrosmme TpeGoBaHMS K IOCTPOEHHMIO CETH CBA3M OOILETO IOJIB30BAHUS
B YaCTH CHCTeMbl OOeCledYeHHs TaKTOBOM ceTeBOW CHHXpOHHM3alMM (Jaiee —
TpeboBanus) paspaboraHbl B Iensx obecrnedeHHus LeJOCTHOCTH, YCTOHYMBOCTH
(GYHKIMOHHPOBaHUS M O€30IaCHOCTH eIWHOW CeTH 3JeKTpocBs3u Poccuiickon
®enepauuy.

2. TpeboBaHHUA pacIpOCTPaHAIOTCS Ha CETH 3JIEKTPOCBS3H, BXOISIIME B CETH CBA3H
obmero mones3oBanua (Hasnee — CCOII), a Takxe TEXHOJOTUYECKHE CETH 3JIEKTPOCBSI3H
B cirydae ux npucoeauHeHus k CCOII B 4acTH IOCTPOEHHs CHCTEMBI TAKTOBOH CETEBOH
cuaxpoHu3anun (gainee — TCC).

3. Cuctema TCC cocrout u3 texaHudeckux cpeacte TCC, cetu TCC, HanoxeHHOH
Ha CeTh 3JIeKTpocBs3H, cucteMsl ynpasienus TCC (manee — CY TCC), a Taxxe CpelIcTs
ceszu  CCOIl, sBnsAromUXCS NOTPEOHTENSIMH  CUTHAIOB  TaKTOBOM  CETEBOM
CHHXPOHH3aIHH.

K texumyeckmm cpencrBam TCC oTHOCSTCSA: NEPBHYHBIN 3TalOHHBIA I'E€HEPATOp
(manmee — IIOI"), nepBHYHBIH OTaJOHHBIN McTOUHUK (nanee — IIOM), BTOpHYHEIH
3amarolmit reHepartop (manee — B3I'), MecTHEIH 3anaronuii reneparop (manee — M3ID),
pacrpenenuTe]b CHTHAIOB cHHXpoHu3aluy (nanee — PCC) u npeobpasoBaTellb CHIHAJIOB
cunxporusanuu (nanee — IICC).

Cetp TCC cocTOHT U3 BHYTPUY3JIOBOH K MEXY3JIOBOH CETeH CHHXPOHU3ALIMH.

4. OcHOBHEIE TIOHATHSA, HCHONB3yeMble B TpeOoBaHHMAX, HNPUBEICHB B
Ipunoxenuu Ne 1 x TpeGoBaHHM.

5.Curgansl  cuHxpoHmzauud B CCOII  ¢opMmHpyIOTCS  CIENYIOIIUMHE
TexHuyeckumu cpeacrBamu TCC:

a) IIOI%

6) B3I, mpu curxponumszauuu oT IIOM mim OT BCTPOEHHOI0 NpHEMHHKA
CHTHAJIOB CITyTHUKOBBIX HaBuramuoHHbIX cucreM ' JIOHACC umu I'JIOHACC/GPS;

B) OTHENbHO ycTaHOBIEHHBIM [IOM, KOTOpBI CHHXPOHHU3HPYETCS CHUIHaIaMH
cryTHHKOBEIX HaBurauuoHHslx cucreM I'JIOHACC umu I'TIOHACC/GPS.

6. IIpy BO3HMKHOBeHMH aBapuiiHbIX cuTyamuii B cetm TCC u mponajaHuy
BXOJHBIX CHrHaNoOB cuHxpoHmM3auuu B3I' 1 M3I' HOKHBEI NMEPEeKIIYaThCs B PEXHM
3allOMHHAHK YaCTOTHl M BBITOJHATH ()YHKUUHM pe3€pBHBIX MCTOYHHUKOB CHHXPOHHU3ALMH
118 aBapuitHoro y4actka cetu TCC.

BJIOKH CeTeBOM CHHXPOHH3AIMU CPEICTB CBSI3U, BHIIOMHAIOIINX QYHKIMH CHCTEM

xommyTanuu (nanee — BCC), MOTYT OCyIIECTBIATh QYHKUHM pPe3epBHBIX MCTOYHHKOB
CHHXPOHH3ALMK 11 aBapuifHoro ydactka cetd TCC npu COOTBETCTBHH HX TEXHHYECKHX



4

XapaKTepUCTUK B peXHMe 3allOMHHAHUS YacTOTHl TpPeOOBaHHUAM, YCTAHOBJIEHHBIM IS
B3I wm M3T.

7. Cets TCC pomkHa HCIONB30BaTh CHIHAJIB CHHXPOHH3aUHH, CHOPMUPOBAHHBIE
MUCTOYHHKaMH 3TaJIOHHOI'0O CHUTHaJla CHHXPOHH3aLUH, K KOTOPEIM  OTHOCSTCS
texHudeckue cpeacrtsa TCC, yka3aHHble B I1. 5 TpeGoBaHHH U yCTaHOBJIEHHbIE B CETH
3NIEKTPOCBSA3MU ONepaTopa CBs3H, WM CUTHAJIBI CHHXPOHH3ALWH, [lepelaBaeMEIe OT ceTeil
TCC ngpyrux onepaTopoB CBS3H.

8. Ilpu manuuum Ha y3ne ces3u 1101, TIOU, B3I, M3I" i BCC BHyTpHy3noBas
cetb TCC nmoiDKHa CTPOUTBCS IO CXEMe «3Be3ha», MPH KOTOPOH OCHOBHBIE CHUTHAIIBI
CHHXpPOHM3aLlUHU [TOCTYNAIOT Ha CPEACTBA CBSI3H, SBJAIOLIMECS TOTPEOUTEISIMH CUTHAIOB
TaKTOBOM CEeTeBON CHHXPOHM3ALMHY, OT YKa3aHHBIX TexHu4ecKkux cpeacts TCC.

9. Bo BHyTpuy3n0Bo#i cetn TCC B kayecTBe CHTHAJIOB CHHXPOHH3ALNH JOJDKHEI
HCIIOJB30BaTECHA CHIHaNBI yacToTod 2048 kIl MM moTok: co ckopocthio 2048 xburt/c,
cpopmupoBaHHsie B kojie HDB-3 u cTpyKTypHpOBaHHEIE 10 UKJIAM U CBEPXIHKIAM JIJIs
nepena4n coobumeHmit 06 ypoBHe kadecTBa (nanee — SSM).

10. MexysnoBas cete TCC nmomxHa ofecrneyuBaTh pacnpeieiieHHe OCHOBHBIX
1 pE3EPBHBIX CUTHAJIOB CHHXPOHU3ALUHN MEXAY Y3JIaMH CBA3H.

11.enx cHUHXpOHM3alMK oOOpa3yroTcsi TexHH4YecKuMH cpeactBamMu TCC
H TreHepaTopaMH CETEBBIX 3JeMeHTOB (mamee — ['CD) cpeiCTB CBSI3M CHHXPOHHOM
uubpoBoit uepapxuu (manee — CLI) wnm cunxpordoro Ethernet (manee SyncE),
COEIMHEHHBIMH MIOCIIEIOBATENbHO JIMHUSMH MEepenayn.

TpeboBanus k mepefadye CHUTHAJIOB CUHXPOHHM3ALMKM B LIENIX CHHXPOHU3ALNH,
BKIOYaomue TtpeboBaHMs K CcHrHanmam MexysnoBoir cetm TCC, mnpuBeneHs
B [Ipunoxenuu Ne 2 x TpeGoBaHHAM.

12. B memsax CHHXpOHM3aLMHU JOITyCKaeTCs IOClenoBaTeabHoe coenunerue I'CD
B kojudecTBe He 6onee 20. JInga dopMupoBaHuS LenM CHHXPOHH3ALMH, COIEpXKaIlei
Oonee 20 I'CD, Tpebyercs BOCCTaHOBJIIEHME KA4YeCTBEHHBIX IIOKA3aTellell CHUTHAJIOB
CHHXpOHM3alMHU ¢ noMombro B3I, O6imee Koau4ecTBO MOCIEAOBATENBHO BKIIOYEHHBIX
3JIEMEHTOB LIEMH CHHXPOHU3AMK He JOJDKHO npeBbimath 60 I'CD u 10 B3I,

B xayectBe mnocnegHero B3IT B nmemM CHHXpPOHH3aLMM  OOIyCKaeTCs
ucnons3oBanue M3I.

13.Cete TCC pmomkHa NONy4aTh CHTHAJIB CHHXPOHH3ALMH OT OCHOBHOIO
Y pE3€PBHBIX HCTOYHUKOB CHHXPOHU3ALIHH.

14.Ilpu  pacnpenenceHMH  CUTHaJIOB cHHXpoHu3ammu no cetaMm TCC
C HCIIOJB30BaHHEM JIOOOr0 COYETaHHS OCHOBHBIX M pPE3epBHBIX IIyTed mepenadut
CHTHAJIOB CHHXPOHHU3ALMK He OIyCKaeTcsi 00pa3oBaHue MeTelb CHHXPOHHU3ALHUHY.

B uensx mnpenoTBpalleHUss oOpa3oBaHUs NeTenb CUHXpoHM3auuu cetd TCC
JOJDKHBl CTPOMTBCS IO HEPapXHU4eCKOMY MPUHLMILY, IIPH KOTOPOM HE IOITyCKaeTcs
CHUHXPOHM3allUsl TeHEepaTopa BBICOKOIO YPOBHS HEpapXHH OT TeHepaTopoB  Ooiee
HH3KOrO0 YpoBHs Hepapxud. [Jlnsx obecmeueHHs HepapXH4ecKOro IIpUHIIMIA
CHUHXPOHM3aLIMM B MH()OPMALIMOHHEBIX MOTOKaX, NpeAHa3sHaYeHHBIX [UIsi CHHXPOHH3AIHH,
JOIKHAa MCIOJB30BaThcs MHGpopManus o0 YpOBHAX KadyecTBa, colepkalascs
B coobmenusx SSM.

! Ienb cunxpoxuszanuy, coaepxamas 60 'CO u 10 B3I, aBnsdeTcs 3TaIOHHOH LETIBIO CHHXPOHH3ALNH.
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15. OCHOBHBIMH XapaKTE€pPUCTUKaMH, OIpPEHeNISIOIMMH KayeCTBO CHUTHAJIOB
cuaxpoHmzauud B cerax TCC, saBnsroTcs mapaMeTpbl OmyxpaaHus — ¢assl,
XapaKTepusyonie omubky BpeMmeHHoro uHtepBaia (OBU): makcumanbHas ommbka
BpeMeHHoro unTepBana (MOBU) u neBuanms BpemeHHoro uHTepBana (IBU), a mis
3a[alOIUX FeHepaTopoB 0a30BBIX CTaHIMM ceTel MOABUXKHON paauoTene®OoHHOH CBA3M
cragaapros GSM, UMTS, WCDMA, TD-SCDMA, CDMA 2000, WiMax FDD, LTE
FDD u LTE TDD wu nepenawomero ob6opynoBaHus LIHGPOBOro Ha3eMHOTrO
TeJIEeBU3UOHHOrO Belanus cranaaproB DVB-T, DVB-T2 - mnpenensHoe aomycTUMoe
OTHOCHUTEJIBHOE OTKJIOHEHHE 3HaYEHUA TaKTOBOH YaCTOTEI.

16. B nemsx ofecneueHus LETOCTHOCTH, YCTOWYHMBOCTH (DYHKUMOHHMPOBAHHS M
6e30macHOCTH eIMHON CceTH »3JeKTpocBa3u Poccuiickoit ®epepauun mnapameTps
curHayioB cuHxpoHu3auuu B cetu TCC, ykazannsle B [Ipunoxenun Ne 3 x TpeGoBaHuAM,
IOJUIEXKAT M3MEPEHHMSIM B XOJIe OLEHKHM IOTOBHOCTH BBOAMMOH B 3KCILTyaTalldIO CETH
3JIEKTPOCBSA3M ((parMeHTa CETH 3JIEKTPOCBS3HM) K OKA3aHHIO YCIYT CBA3H M JOJDKHBI
HOJIEPXKUBATHCS B IPOLIECCE IKCILTyaTaliH.




IMpunoxenue Ne 1
K TpeGoBaHUAM K IOCTPOEHHUIO CETH CBS3H
001Iero moJIb30BaHUs B YaCTH CUCTEMBI
obecrnieyeHus: TAKTOBON CETEBOM
CHHXPOHM3AIIUH, YTBEPXKAEHHBIM IIPUKa30M
MuHucTepcTBa CBA3M U MaCCOBBIX
KoMMyHHKanui Poccuiickoit enepannu
0T24.0% 20(¢Ne 772

CnpaBo4yHO

OcHoBHBIE IIOHATHS, HCI1I0JIb3YEMbBIC B TpeﬁoBaHnax
K NOCTPOCHHIO CE€TH CBA3H o011ero noJib30BaHUA B YacTH
CHCTEMbI 00ecneYeHHs TAKTOBOH ceTeBoii CHHXPOHH3AIIHH

1. bnok cereBoi CHHXpOHH3allMd CpPEACTBa CBS3H, BBIMONHAIOMIEr0 QYHKIUH
cucrembl kommyTanun (BCC) — reneparopHoe obopynoBaHue, obecnednBaoliee BHIOOp
CHUTHaJla CHHXPOHH3allMM M3 CUTHAJIOB, KOTOpble MOT'YT MCHOJB30BaThCA A TaKTOBOM
CHHXPOHHM3aLIUd CPEACTB CBA3H, BBINONHSIONMX QYHKIUM CHCTEM KOMMYTallUH,
BOCCTaHOBJICHHE XapaKTEepUCTHUK BBIODaHHOrO CHrHajla M CHHXPOHHM3ALHIO 3THUM
CUTHAJIOM YKa3aHHOTO CpEeJCTBa CBI3H, a TakXe (OPMHpPOBaHHME BBIXOJHOTO CHTHAla
CHUHXPOHM3ALIUY, IpeIHa3HAYEHHOTO AJIs CHHXpOoHU3anuu apyrux cpencts ca3u CCOIL

2. bnyxnanue (npeiid) daser [Wander] — MeaneHHblie (C 4acTOTON MEHBIIEH, 4eM
10 ') M3MeHeHHs OTKJIOHEHHH 3HayalliX MOMEHTOB (ha3bl CHUTHala OTHOCHUTEIBHO
CBOETO 3TaJOHHOT'O IIOJIOKEHHS BO BPEMEHH.

3. BuyrpuysnoBas cuHxpoHu3amus [Intra-node  Distribution] - cets
CHUHXPOHM3alUU CpPEICTB CBSI3H, PpACIOJIOXKEHHbIX B OJHOM Y3Jie CBS3H, COCTOSILAs
u3 Texapdeckux cpeacts TCC 1 TMHUIN CBA3M IJ1s niepeiadil CUTHAJIOB CHHXPOHU3ALNH B
npezenax AaHHOIO y3Ia.

4. Bropuunsi#i 3aparommii remeparop (B3I') [SSU-T, Synchronization Supply
Unit-transit]) um [SASE, Stand Alone Synchronization Equipment] — Texnmueckoe
cpenctBo TCC BTOpOro ypoBHS HMepapXMH, BBINONHSAIONIEE (YHKINH BOCCTaHOBJICHHS,
Pa3MHOXXEHHUS, pe3epBUPOBAHUSA M KOHTPOJISI BXOJHBIX CUTHAJIOB CHHXPOHHU3AllUMH, 2
TaKXe pe3epBHOr0 MCTOYHHMKA CHHXPOHHU3aUMM (B peXXMMe 3allOMHHAHHUS YacCTOTHI) IS
¢parmenta cetu TCC. B3I' MoxeT BBINONHATE (QYHKLIMIO HCTOYHHMKA 3TalIOHHBIX
CHTHQJIOB CHHXPOHHM3allUd IpH HAIMYMH B €ro COCTaBe BCTPOEHHOIO IpHEMHHUKA
CHUTHaJIOB CITyTHHKOBBIX HaBUTralMoHHBIX cucteM I JIOHACC unu I'JIOHACC/GPS.

5. T'enepartop cereBoro aneMeHTa (I'C3) cpencts cBs3u CLIU [SDH Equipment
Clock — SEC] — 3anaromuii reHepaTop CpeACTB CBA3M CUHXPOHHOM LIM(POBOI Uepapxuy,
OTHeCEHHBIH K uerBepToMy YypoBHIO wmepapxuu cetu TCC, ynpasnsromui
¢bopMHpOBaHHEM BBIXOAHBIX CUrHaIoB B cpeactBax cBsa3u CLIM m obecnednBarommii
BBIOOp CHrHajla CHHXPOHHM3allMM M3 CHUTHANOB, KOTOpble IIpeAHa3HAa4YeHBl Ik
Ucnoynb3oBanus B MynbTuIviekcopax CIU mpu CMHXpOHH3allMM BHYTPEHHHX MOIYJIeH,
a Takke N1 (OpMHUPOBaHMS CHrHaJa CHHXPOHM3AllMM Ha BHEIIHHUX BBIXOJaX
CHHXPOHHU3AIUH.

6. T'enmepatop cereBoro oanemeHra (['CJ) cpencTB CBSI3M, MCIONB3YIOLIMX
TexHojoruto cuaxponnoro Ethernet [Timing of synchronous Ethernet equipment clock -
EEC] - s3apmaromuii reHepatop 4YeTBEPTOrO YpPOBHS HEpapXWH, YNpPaBISIOMIUAN
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(GbopMHpOBaHNEM BEIXOAHBIX CHTHAJIOB B CpEACTBaxX CBS3M C TexHojoruedr SyncE
u ofecreyMBalOlMii BBIOOp CHUrHaJa CHHXPOHHM3AIMM W3 CHUTHAIOB, KOTOPHIE
npenHa3HayeHsl s ucnonb3oBaHus SyncE. C momompto maHHoro tuma I'CO
CHHXPOHM3UpYIOTCs NepenaBaeMbie notoku Gigabit Ethernet (manee — GE), a Taxxke
(OpMUPYIOTCS CUTHAIBI CHHXPOHHU3AIl} Ha BHENIHUX BBIXOAAX CHHXPOHHU3ALIHH.

7. JeBuamus BpemenHoro uHtepBayia (JIBUM) [Time Deviation — TDEV] -
napaMeTp OmyxnaHusi (as3sl CUrHaJa CUHXPOHH3ALMH, ONpPENeNsIOUIMH OXHIaeMEble
(namnbosiee BepOsITHBIC) OTKIOHEHHS 3HAYalIHX MOMEHTOB ()a3sl B U3MEPSIEMOM CHIHAJIE
OTHOCHUTEJIbHO HOMMHAJIBHOIO 3HAa4Y€HUS JII1 HHTEPBAJIOB HAONIOACHUSA pa3IHIHOM
IIUTENBHOCTH. XapaKTepU3yeT YPOBEHb (a30BEIX IIIYMOB B CHTHaJIe CHHXPOHH3AIIUH.

8. HurepBan nabmonmenus [Observation Interval] — npomexyTok BpeMeHH
OIIpENENICHHON JIMTENBHOCTH, HAa KOTOPOM OIIPENENSAIOTCS IapaMeTphl OyXXIaHus
(ba3pl CUrHaa CHHXPOHHU3AIIHH.

9. Hcroynwk stajoHHoro curHana [Reference oscillator] — w#cTouHHKaMU
3TAJIOHHOIO CHTHalla CHHXPOHM3alMHY, BXoAsimuMHU B coctaB cucteMbl TCC omeparopa
CBS3d, ABIAIOTCA  TeXHMyeckue cpeactBa TCC, dopmupyrompe  CHrHaibI
CHHXPOHHM3aLUH, KoTOphIMH sBistoTcs: I197, B3T, npy ycioBuu ero CHHXpOHHM3AIHH OT
BCTPOECHHOI'0 IIPUEMHMKA CHTHAJIOB CIYyTHUKOBEIX HaBHUTralMoHHBEIX cucTeM I'JIOHACC
unu ['JIOHACC/GPS, u IIOU, KoTOpBI# CHHXPOHHU3UPYETCS CHUTHAIAMH, [10J1yYaeMBIMH
OT CIyTHUKOBBIX HaBuranmonuelx cucrem [JIOHACC wumu TI'JIOHACC/GPS.
McToYHHKaMH 3TaTOHHBIX CHTHAIOB CHHXPOHM3aluH Takke spistorces cet TCC apyrux
OIlIepaTOpPOB CBSI3H, CHUTHaIbl CHHXPOHH3AIlMHM KOTOPBIX momarorcs Ha ceth TCC
OIIEpaTOPOB CBS3H.

10. MakcuMmanbHas ommbka BpemMeHHOro wHTepBana (MOBHM) [Maximum Time
Interval Error - MTIE] — nmapamerp Omyxnanus ¢(a3sl CUrHajla CHHXPOHH3AILIWH,
OIpEeIENAIONMIA MaKCHMAallbHbIE 3HAYEHHS OTKJIOHEHHH 3HAa4YalliX MOMEHTOB (a3sl B
M3MEPSIEMOM CHTHajJle OTHOCHTEJBHO HOMUHAIBHOTO 3HA4YeHHUS JUIS HHTEPBAJIOB
HaOJIIOAEHNUs pa3idIHON JIUTENHHOCTH W XapaKTEPHU3YIOIIHH YacCTOTHBIE OIIMOKH B
CHUTHaJIe CHHXPOHU3AIUH.

11. MexysnoBas  cuHXpoHusanus  [Inter-node  Distribution] -  cets
CHHXpDOHHM3allM¥, OCHOBaHHas Ha HCHOJB30BaHHM [JIs [epelJadyd CHTHAJIOB
cuHxpoHu3anuy JuHuR cBs3um CCOII mexny cpencTBaMu CBsI3M, pacrloJIOXEHHBIMH Ha
pa3HbBIX y371ax CBA3HU.

12. Mectrpiit 3anarommii regeparop (M3I) [SSU-L, Synchronization Supply
Unit-Local] — texanueckoe cpenctso TCC TpeThero ypoBHS HepapXuH, BBITOJHAIONIES
(GYHKLMH BOCCTaHOBJIEHHS, paclpe/IelieHUs] CUTHAJIOB CHHXPOHHM3ALUH B IpejeNnax y3Ja
CBS3M, a TaKXe PpEe3epBHOI0 HMCTOYHMKA CHHXPOHHU3aLUH (B peXHUMe 3allOMHHAHUA
qactoTsl) 115 pparmenra cetu TCC.

13. OtHOCHTENEHOE OTKIOHeHHe dYacToThl [Fractional Frequency Offset] —
OTHOIIEHHE Ppa3HOCTH MEXIYy 3HAa4YeHWSIMH peaJbHOH K HOMHHANBHOM YacTOTaMHu
K 3aJJaHHOM HOMHHAJIbHOM 4acCToTe.

14. Omu6bxa BpeMenHnoro untTepBasia (OBH) [TIE, Time Interval Error] — pasHocTs
MEXIYy WU3MEepeHHbIM 3Hau€HHEM BPEMEHHOI'0 HHTepBalia, IPOHU3BONUMOrO 3aJaroIUM
reHepaToOpoM, M H3MEPEHHBIM 3HAuYe€HHEM TOIrO )K€ CaMOro BpEMEHHOro HHTepBala,
IIPOU3BOAKMMOTO STAJIOHHBIM 33JaI0IIHUM I'€HEPaTOPOM.

15. IepBuunslit atanonusli reveparop (IT3IN) [PRC, Primary Reference Clock] —
TexHuaueckoe cpernctBo TCC mnepBoro ypoBHS HepapxXHH, BBIIOJIHSIOIIEe (QYHKIUH
(OPMHPOBAaHHUS STAJIOHHBIX CUTHAJIOB CHHXPOHU3AIlUU U KOHTPOJIS UX Ka4yecTBa, BeiOopa
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CHTHajla CHHXpoHHu3amuu ot oxHoro u3 IIOM, Bxomsmero B coctas [13I. II3I" coctout
ux tpex ITOU u ognoro B3I

16. IlepBuunblii 3TanonHsd HcTouHUK (ITOW) [Primary Reference Source - PRS] -
texHu4yeckoe cpeactBo TCC, dopmupyromee STalOHHBIE CHUTHalbl CHHXPOHM3ALMU
C TIOMOIIBI0 KBAaHTOBBIX CTAaHJAPTOB YaCTOThI HJIM C IOMOILBIO CUTHAJIOB, ITOCTYNAIOIINX
OT IPHEMHHKOB CIyTHHKOBBIX HaBUramwoHHbelx cucreM [JIOHACC wumum
I'JIOHACC/GPS.

17. IleTnsa cunxponuzauuu [Synchronization Loop] — koHpUrypaLus ydyacTka CeTH
CHHXPOHM3allUM, IIpYd KOTOpOH Ha BXOA 3aJalollero reHepaTopa IOCTYIaeT
chOpMHpOBaHHBEIH KM CHUTHQJ CHHXPOHHM3allMd 4epe3 psAJ IOCIe0BAaTENbHO
COENUHEHHBIX JpYIMX 33Jal0lIUMX TIeHepaTopoB MM C JaHHOTO TIeHeparopa
HENOCPEACTBEHHO.

18. IIpeo6pazoBarens curnanos cuaxporuzauu (IICC) [Retimer] — Texaudgeckoe
cpeactBo TCC wmnu  QyHKUMOHaANBHBIA  Moxyns  Mynbtuiuiekcopa  CLU,
OCYILECTBIAIOIUM BOCCTAHOBJIEHHE TaKTOBOM YacCTOTHI B IEPBHYHOM LIM(PPOBOM TpaKTe
(manee - E1) ¢ momoinsio onopHoro (BHemHero wiu oT ['CO) curHana CHHXpOHHU3AIMH, |
obecnieunBarommii  ¢popMupoBaHHe HH(POpManuoHHOro rmotoka 2048 kbut/c ¢
BOCCTaHOBJIEHHBIM 3HaueHHEeM TakToBoH yacToThl (E1/T).

19. IlpyeMHUK CUTHAJIOB HABUTALIMOHHOMW CITyTHHKOBO# cucTeMsl [Data sync from
navigation satellite] — npueMHUK, oOecreYnBalOIUi MIPHEM CHTHAJIOB OT alapaTyphl
cnytHuKOoBoM HaBurauuu I'JIOHACC umu I'JIOHACC/GPS ¢ uensio ¢opmupoBaHus
CHUTHaJIOB CHHXPOHHU3ALINH.

20. IIpuopurer [Priority] — ycraHOBIEeHHas O4epEMHOCTH BBIOOpA 3aJarOIIUM
reHepatopoM cpenacrsa cBia3u, B3I, M3I', PCC unu BCC curnana s CHHXpOHH3aIUH
U3 OonpeAeNnEHHBIX IIOJIb30BaTeNIeM BXOJHBIX CUTHaNOB. [IepBbIii NPHOPHTET ABJIAETCS
HaWBBICLIUM U OIIpeZieNiseT OCHOBHOM CUTHaJI CHHXPOHHU3AIUH.

21. Pacripenenurens  curHanoB  cuuxponmsauumun (PCC)  [Synchronization
Distribution Unit - SDU] — texuudeckoe cpeacrBo TCC, npeaHasHaueHHOe I BEIGOpa
CHTHalla CHHXPOHH3aIlUN U3 HECKOJBKUX BXOIHBIX CUTHAJIOB U paclpelelieHHe ero Ha
BHEIITHHE BBIXOJbI CHHXPOHU3ALUH.

22. Ceepxnukn [Multiframe] moroka 2048 x6ut/c — KOMOMHAIIMSA CHMBOJIOB B
muppoBOM CHUTHaje, conepxkamias 16 mukiIoB, HpoHyMepoBaHHBIX oT 0 mo 15,
¥ UCTIONIb3yeMasi Ui Iiepeadu ciry>keOHON HHbOopMalny.

23. Cerp TakTOBOM ceTeBoii cuHXxpoHu3ammu (cetb TCC) [Network timing
Synchronization] — asnement cuctemsl TCC, KOTOpBI OIpenesseT HalpaBiIeHuUs,
paspellleHHble Ui NpuéMa CHUTHAIOB CHHXpoHHu3auuu cpeiactBamu cBszu. Cers TCC
COCTOUT U3 JIMHMM CBS3U, 110 KOTOPBIM pacHpelesiOTCs CUTHAJIbl CHHXPOHU3ALUHU, U
texHuueckux  cpeactB  TCC,  BOCCTaHaBIMBAIOIIMX  I1apaMeTphl  CHUTHAJIOB
CHHXPOHU3ALINH, UCKKEHHBIX NpPU HUX PaCIIPOCTPAaHEHHH IO JUHHUSM CBS3HU, a TaKXe
GbopMUpPYIOIIMX HEOOXOOMMOE KOJNMYECTBO CHUTHAJIOB CHHXPOHM3AIUH OIS HX
paclpeielieHUs MeXIy CpeICTBaMH CBSA3H.

24, CurHan TakToBO# ceTeBo# cuHxpoHu3auuu [Timing Signal] — nepuoauueckuit
curHan TakToBod wyactotel 2048 xl'u wim norox co ckopoctero 2048 xkburt/c,
CTPYKTypUpPOBaHHBIi 1O IHMKJIaM U CBEpXUUKIaM, (QOPMHpPYEMBIH 3aJaloLIuM
reHepaTopoM Ui ofecrmeueHHss  CHHXpPOHHOH  paboTBl  CpeiCTB  CBS3H.
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25. Cunxponmsanus [Synchronization] — mpomecc TOACTPOMKH 3Ha4alIUX
MOMEHTOB CHTHAJIOB 33JalOIMX TI'€HEepPaTOpPOB CPEICTB CBA3M IJI YCTAHOBIEHHS U
noanep)xaHus TpebyeMbIX BpEMEHHBIX COOTHOLIEHUH.

26. CunxponHast cetb [Synchronous network] — ceTp cBs3H, Bce 3IEMEHTHI
KOTOpO# paboTaloT B CHHXPOHHOM DEXHME C €IUHBIM JIOJIFOBPEMEHHBIM 3HaYEHUEM
TaKTOBOM 4acTOTHI.

27. Cunxponnsblii Ethernet [Ethernet physical layer methods of Synchronization —
SynchroEthernet, SyncE] — TexHojiorus nepemayd CHrHana CHHXPOHH3ALUM 110 CETH
9JIEKTPOCBS3H C NMAaKeTHOH KOMMYyTalueld, IpH KOTOPOi CHHXPOHU3ALHUs CPEICTB CBA3U
IPOU3BOAUTCS Ha (U3WYECKOM YPOBHE, IIyTEM CHHXPOHH33LMHM BHYTPEHHUX
rerepatopoB ['CO u norokoB GE.

28. Cucrema ynpasnenuss TCC (CVY TCC) [Supervisory system of network timing
Synchronization] — nmoxacucreMa cucremsl TCC, cocrosimas M3 YCTPOWCTB KOHTPOILA
U yNpaBJIeHUs, BXOJAIIMX B coCcTaB TeXHHUYecKuX cpeiacTB TCC, LeHTpaIbHOTO cepBepa
yOpaBJI€HUS M CPEINCTB OJJIEKTPOCBSA3M, WCIONB3YEMBIX IS [epelNadyd CHUTHAJIOB
yHOpaBleHUs M KOHTPOJA, C Lenblo obecriedeHHs] HeoOXOOMMOH HaIeKHOCTH
¢yskuunonnpoBanus cucteMsl TCC  3a cueT CBOEBpEMEHHOro OOHapyXeHHUS
1 YCTpaHEHUS BO3HUKAIOMIMX IIOBPEXIEHHH.

29. Cucrema TakToBO#l ceTeBoil cumHxpoHu3auuu (cucreMa TCC) [System of
network timing architecture] — TexHomorudeckas cHcTeMa, NpelHa3HAUYeHHAs A
(OpMHpPOBaHHUs, paclpelieieHus], NpUéMa i BOCCTAHOBIIEHUS CHTHAJIOB CHHXPOHH3ALINH
B LIeNIX oOecriedyeHns eJTOCTHOCTH, YCTOHYMBOCTH GYHKIIMOHUPOBAHHUSA B 6€30MaCHOCTH
eIMHOM CeTH 1eKTpocBA3U Poccuiickoit @enepanuu.

30. CoobmeHue 06 ypoBHe KadecTBa HCTOYHHKA CHIHAJIOB CHHXPOHH3AI[UM
[Synchronization Status Message — SSM] — koaupoBaHHOE 3HaYeHHE YCTAHOBIEHHOI'O
YPOBHSA KayecTBa HCTOYHHMKA CHHXPOHH3aIuH, GOpMHpYeMOe TeXHHYECKHUMH
cpeacteaMu TCC m I'CD ¢ nensio mepemayum HMX IO JIMHHSM CBS3H B COCTaBe
uHpopmanroHHbeIX otoxoB E1, STM-N u GE.

31. TaktoBas cereBas cuaxponuzauus (TCC) — mpouecc obecriedyeHus: CUrHaJIaMU
cuaxponusanuu cpeacts ca3u CCOIL

32. Texuuyeckoe cpenctBo TCC [Equipment of Synchronization] — cpenctsa
CBSI3H, BBINOJIHAIONIME (QYHKIMHM (QOPMHpPOBaHMS, NpeoOpa3oBaHUs M paclpeneleHUs
CUrHaJIa CHHXPOHU3ALHH.

33.luxn [Cycle] — HauMmeHpIIN# HHTEpBal BpEMEHH, XapaKTepU3YIOLIMi
IIOBTOPSAEMOCTh COOBITHH B Ipoliecce nepenaurd uHpopmauuu. B nudpoBsx cucremax
CBSI3U JUIMTENIPHOCTh IIMKJIa paBHA 125 MKC, UTO COOTBETCTBYET HacTOTe AUCKPETH3ALUU
8 xI'1, ucrosp3yemoit Ipy¥ KOAUPOBAaHUM PEYEBOTO CUTHATIA.

34. DranonHeiii curHan cuHxpoHu3auuu [Reference Timing Signal] — curman
CHHXPOHM3AIIMM, OTHOCHUTENHHOE OTKJIOHEHHE YacTOTHl KOTOPOro Ha CEMHCYTOYHOM
¥ BpeMeHHBIX MHTEepBaNax Golpleil JIHTeNbHOCTH He IpeBbimaer +1-107 ",
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Ipunoxenne Ne 2
K TpeGoBaHHAM K IOCTPOEHMIO CETH CBA3H
00111ero NOJb30BaHMA B YaCTH CUCTEMEBI
obecrieyeHus TaKTOBO# CeTeBOM
CHHXPOHU3ALUH, YTBEPKACHHBIM [IPUKA30M
MmuHucTepCcTBa CBSI3U U MaCCOBBIX
KoMMyHuKanuii Poccuiickoit denepauun
OT 27.0% 20[¢ N7 7%

TpeGoBanus
K nepeaaye CHIHAJIOB CHHXPOHH3aLHH

1. Ilepemaya CcHrHaJOB CHHXpDOHHM3allMd IO cHcTeMaM oanektpocBssu CLIU
OCYILECTBIIAETCS B IMHEWHBIX CUIHAJIaX CUHXPOHHBIX TPAHCIOPTHBIX MOIylel (nanee —
STM-N, rne N: 1, 4, 16, 64 u 256).

2.Ilepenaya  CUTHAJOB  CHHXPOHH3AallHK IO  CHCTEMaM  JJIEKTPOCBA3HU
IUIE3HOXPOHHON ubpoBoil nepapxuu (manee — ITI[A) ocymecTBIseTcsS B MEPBUYHOM
nudposoM TpakTe 2048 k6uT/C.

3. Ilepenaya curHanoB CHHXpPOHHU3AIMH 110 CHCTEMaM 3JIEKTPOCBS3H CHHXPOHHOTO
Ethernet ocymectBnsercs B mHpopManuoHHbIX moTokax Gigabit Ethernet.

4. B ciy4yae HCTIONB30BAaHUS CUTHAJIOB CHHXPOHHU3ALMH, NlepeiaBaeMbIX B TpakTe El
CLIA, na BXOAE CHHXPOHH3HUPYEMOIO CpEICTBa CBS3H HEOOXOAMMO YCTaHaBJIMBAThH
IICC, ecmu 3TO cpeAcTBO CBS3M He SBISETCS BBIHOCHBIM OJIOKOM CpelCTBa CBS3H,
BBIMIOJHAIOIEr0 (YHKLMH CHCTEMBI KOMMYTAIlMM, HJIM 0a30BBIX CTaHLMM ceTeld
MOJBIIKHOH pannoTreneOHHOH CBA3H.

5. [Ina uened CHHXpOHH3alMHM YacTOTHI B CETAX C IAKETHOH KOMMYyTalHel MOTyT
HCIIOJIb30BAaThCS METO/BI, OCHOBAaHHBIE Ha Iepefaye METOK BpeMeHH B NmpoTokoiie PTP
(Precision Time Protocol).

6. Curnas cuHXpoHu3anuy, nepenansusiid mo MM, He nomxen mocrymars B CLIU
umm SyncE 6e3 BoccranoBneHus ero B B3I, M3I' mmu B BCC cpencts cBssmy,
BBIMOJHAIOMUX (PYHKIIUH CUCTEM KOMMYTaIHH.

7. Ilpu ucnons3oBanuy notokoB STM-N u GE 15 CHHXpOHU3aIMK CPEJCTB CBS3H
¥ BbIOOpa UCTOYHUKOB cHHXpoHM3anud ['CD HeoOX0auMO HCMONB30BaTh HH(POPMALIHIO
00 ypoBHE Ka4yecTBa, CoAeprKallylocs B coobimeHnsx SSM.
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[Tpunoxenue Ne 3
K TpeGoBaHUAM K IOCTPOEHUIO CETH CBA3U
00LIEro NOJIL30BaHUS B YaCTH CHCTEMBI
obecrieueHus TaKTOBOM CETEBOM
CHHXPOHHU3ALUHU, YTBEPKACHHBIM IIPUKa30M
MuHuCTEpCTBA CBA3H M MaCCOBBIX
KoMMyHuKauui Poccuiickoit ®eneparuu

OTZA L8327 Ne /5

TpeboBanus kK napamerpam

CHIHAJIOB cHHXpoHH3anuH B ceTH TCC

1. IlpenensHO HAOIYyCTHMBIE 3HAYEHHS NapaMETPOB CHTHAJIOB CHHXPOHW3ALUH
Ha BeIxonax cpencts cs3u CLIU u SyncE:

MOBH (xc)

250

100t

2000

433712+ 0,01+
JBU (uc)

12

0,7t

58+1,2 t*°+ 0,00031

HMHTepBal HabmoaeHus T (¢)
0,1 <1< 2,5
2,5<1< 20
20 <t < 2000
7>2 000
HHTEepBaJl HabIroaeHus T (C)
0,1<t< 17,14
17, 14<1t< 100
100 <7< 1000 000

2. HpCI[CJIBHO JOITYCTHMBIC 3HAYCHHSA IapaMCTpOB CHUIrHaJIOB CHHXPOHH3alHH

Ha BeIxojax B3I, M3l

MOBH (kc)
25

10t

2000

433 1%2+ 0,011

ABY (uc)
3

0,77
58+1,2 1%+ 0,00031

UHTepBal HabmoaeHus T (¢)
0,1 <t< 25
2,5<1t< 200
20 0<1 < 2000
7>2000
HHTepBaJ HabmoaeHus 1 (c)
0,1 <1< 43
4,3 <1< 100
100 <1< 1000 000
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3. IlpenenbHO [IOIMyCTHMBIE 3HAYEHUs MapaMETPOB CHTHAIOB CHHXPOHHU3AIMH
Ha BbIXogax cpeacts cBsasu [11IA:

MOBHM (Hc) HUHTEpBal HaOmoneHus T (¢)
732 0,1<t< 73

100t 7,3<1< 20

2 000 20<1< 2000

433 1% + 0,017 1>2 000

JBH (uC) UHTepBall HabmoxeHus T (C)
34 0,1 <1< 48

0,77 48 <1< 100

58+1,2 1%°+ 0,00031 100 <t < 1000 000

4, HpeﬂeJIBHO AOMMYCTAMBIC 3HAYCHHsI NapaMETPOB CHIHAJIOB CHHXpPOHH3alUH
Ha BXOJE LCIMOYCK CHHXPOHHU3AalluH, KOTOpasi HAYHHACTCA OT I1or™:

MOBH (uc) HHTepBal HaboneHus T (C)
25 0,1 <t< 83

0,31 83<t< 1000

300 1 000 <1< 30000

0,01t 1>30000c

JBHU (uc) uHTepBa HabmoneHus 1 (c)
3 0,1 <t< 100

0,037 100<t< 1000

29,7 +0,0003 © 1000 <t< 1000000

5. IlpemembHO JOIYCTMMOE OTHOCHUTEJIFHOE OTKIOHEHHE YacCTOTH CHIHAJIOB,
HCIIONB3YyEMBIX I CHHXPOHH3ALUH 0a30BBIX CTaHLIMH CeTed ITOABMKHOM
panuorenedonHoi cBa3m cranmaproB GSM, UMTS, WCDMA, TD-SCDMA, CDMA
2000, WiMax FDD, LTE FDD u LTE TDD wu nepenmaromero o00pyHOBaHHS A
U(poOBOrO HAa3eMHOrO TENEeBHU3HOHHOro Bem@aHus cranzaprosB DVB-T, DVB-T2
He IOXHO mpesbmuaTs 1,6:10° ITpu 3amaHHOM OTKIOHEHHH 4YaCTOTHl  CHTHAJIOB
CHHXPOHHM3aLlMM YKa3aHHBIX ©a30BBIX CTaHIMW{ M Iepejaromero o60pyJoBaHHA
OTHOCHUTENIPHOE OTKJIOHCHHE 4YaCTOThl HX BBIXOAHBIX CHIH&JIOB HE JOJDKHO

IIPEBBIIIATH 5,0-10°%.




