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06 yrBep:xnennn TpeGoBannii
K HOCTPOECHHIO CETH CBHA3H 00INero nojib30BaHHA B YaCTH
CHCTEMbI o0ecnieieHHsl TAKTOBOH ceTeBoll CHHXPOHHM3AIHH

B coorsercreumn c mnyHkroM 2 crateH 12 ®epepanpHOro 3aKoHa
oT 7 mons 2003 r. Ne 126-®3 «O cessu» (Cobpanue sakoHoqaTenscTa Poccuiickoi
Qenepanuu, 2003, Ne28, cr. 2895; Ne 52, cr. 5038; 2004, Ne 35,
cT. 3607; Ne 45, cr. 4377; 2005, Ne 19, cr. 1752; 2006, Ne 6, cr. 636; Ne 10,
cT. 1069; Ne 31, ct. 3431, ct. 3452; 2007, Ne 1, ct. 8; Ne 7, cr. 835; 2008, Ne 18,
cr. 1941; 2009, Ne 29, cr. 3625; 2010, Ne 7, ct. 705; Ne 15, cr. 1737; Ne 27,
cT. 3408; Ne 31, ct. 4190; 2011, Ne 7, ct. 901; Ne 9, cT. 1205; Ne 25, cr. 3535;
Ne 27, ct. 3873, cr. 3880; Ne 29, cr. 4284, c1. 4291; Ne 30, cr. 4590; Ne 45,
CT. 6333; Ne 49, ct. 7061; Ne 50, cr. 7351, c1. 7366; 2012, Ne 31, c1. 4322, cT1. 4328;
Ne 53, ct. 7578; 2013, Ne 19, cr. 2326; Ne 27, cr. 3450; Ne 30, ct. 4062; Ne 43,
CT. 5451; No 44, c1. 5643; Ne 48, ct. 6162; Ne 49, ct. 6339, cT. 6347; Ne 52, c1. 6961;
2014, Ne 6, cr. 560; Ne 14, cr. 1552; Ne19, ct. 2302; Ne 26, cr. 3366,
cT. 3377; Ne 30, cT. 4229, ct. 4273; 2015, Ne 29, cT. 4342, cT. 4383, cT. 4389)

[TPMKAS3BIBAIO:

1. YTBepauth mpunaraeMsie TpeGoBaHMSA K IIOCTPOSHHIO CETH CBA3H 0061Iero
[OJIB30BaHUSA B YaCTH CHCTEMbl 0OecIedeH s TaKTOBO ceTeBOl CHHXPOHH3alHH.

2. Ilpw3snarh YTpaTHBIIMM CHUTy NpHKa3 MUHMCTEpCTBA CBA3H H MacCOBBIX
xoMMyHuKkammii  Poccuiickoit ®enmeparmm  or 2 Mapra  2009r.  Ne3l
«0O6 yrBepxnennu TpeGoBaHMi K IOCTPOSHUIO CETH CBA3M OOMIETo IONB30BAHHA B
YacTH CHCTeMB] 00ecIedeHus TaKTOBOH CeTeBOH CHHXPOHH3AIM» (3aPErHCTPHPOBaH
B Munucrepctee loctummu Poccmiickoii  ®Pemepamuu 9 ampens 2009,

perucTpanuorHsId Ne 13737).


http://www.stroyinf.ru/lab-test/wind-load.html
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3. HanpaBuTh HacTOSImMK IpHKa3 Ha TOCYZapCTBEHHYIO pErMCTPaIHio
B MunncrepcTso roctunuu Poccuiickoit @enepanuu.

Munuctp H.A. Huxudopos



YTBEPX/EHbBI
npukazoM MUHHCTEPCTBA CBA3H H MacCOBBIX

KoMMyHuKanu# Poccuiickoit ®enepalius
or 203 204" N 13

TpeGoBanus
K IOCTPOEHHIO CETH CBSI3H 06IIero noJib30BaHHS B YacTH
cHeTeMbl o0ecieyeHHs] TAKTOBO# ceTeBoH CHHXPOHH3aHH

1. Hacrosmme Tpe6GoBaHMSA K TNOCTPOEHHIO CETH CBA3H OOILEro IMOJB30BaHUS
B 4YaCTH CHCTeMbl OOeCHeYeHHsA TaKTOBOH CeTeBOii CHHXpOHHM3auuHu (Janee —
Tpe6oBanus) paspaGoTaHsl B Leldx o0ecmedeHHA UENOCTHOCTH, YCTONYHBOCTH
GYHKUMOHMPOBaHHA M 6€30IIaCHOCTH €OWHOH CeTH SJIeKTpOCBA3H Poccuiickoi
Denepaumn.

2. TpeboBaHMA PacIPOCTPAHAIOTCS HA CETH 3JEKTPOCBA3M, BXOISIINE B CETH CBI3H
obmero nonb3oBanua (Hanee — CCOII), a Takke TEXHOJIOTHYECKHE CETH EKTPOCBA3H
B crmy4ae ux npucoeauHeHns k CCOII B 9acTH MOCTPOSHHS CHCTEMEL TAKTOBOH ceTeBO#H
cuaxpoHusanun (garee — TCC).

3. Cucrema TCC cocrour n3 Texuuueckux cpeacts TCC, cetn TCC, HaoXeHHOM
Ha CeTh SIIEKTPOCBA3H, CHCTeME! ynpaeienus TCC (manee — CY TCC), a Taxxke cpencTs
cesu  CCOIl, gBmmommxcs NOTpeOMTENAMH  CHTHAJIOB  TaKTOBOH  CETeBOM
CHHXPOHH3AIHH.

K Texmmuaeckum cpenctsaM TCC oTHOCATCA: MEpBHUHBIA 3TaJOHHBIH MeHEpaTop
(manee — TIOI), nepBWYHBIH STanoHHBI HCTOYHMK (manee — IIOU), BTOpPUYHBIH
safgaronmii refeparop (gaigee — B3I0), MecTHbIl 3anarommit reaepatop (manee — M3D),
pachpelenuTeb CHTHAIOB CHHXpOHM3anun (gaiee — PCC) u npeoGpa3oBaTelib CHIHAJIOB
cunxponmsanud (ganee — IICC).

Cets TCC cocToHT M3 BHYTPHUY3TOBOH H MEXY3JIOBO# ceTelf CHHXPOHHU3AINH.

4. OcHOBHEIE IIOHATHSA, HCHONB3YeMble B TpeOOBaHMAX, IPUBENCHEl B
IIpunoxenun Ne 1 x TpebopaHmsM.

5.Curnamer  cuaxpoHmsauuu B CCOIlI  ¢dopMupyroTcs — CIEAYIOIIUMH
TeXHH9eCKUMH cpeacrBamMu TCC:

a) IIOr;

6) B3I, npu cupxponmsauumy ot IIDM mwin oT BCTpOEHHOro NPHEMHWKA
CHIHAJIOB CITyTHHKOBEIX HaBHTalHOHHBIX cucreM I JIOHACC mwmm I'NIOHACC/GPS;

B) OTAENBHO yCTaHOBINEHHBIM [IOM, KOTOpEIH CHHXPOHH3HPYETCS CHIHAJIaMU
CIYTHUKOBEIX HaBurauuoHHsIx cucTeM ['JIOHACC umu I''TOHACC/GPS.

6.IIpy BOSHMKHOBEHHMHM aBapuiHbIX curyaumii B cetm TCC u mnponagaHHu
BXOIHEIX CHrHanoB cuHxpoHu3anun B3I u M3I' 1OmKHBI NEpeKTIouaThcs B PEXHUM
3aIOMMHaHUA YaCTOTHl M BBIIONHATS (YHKIMK PE3ePBHBIX HCTOYHMKOB CHHXPOHH3AIHH
Ui apapuitHoro yyactka cetn TCC.

BOKH ceTeBOd CHHXPOHH3ALUHH CPEACTB CBA3H, BBUTONHAIONMX (DYHKIHH CHCTEM
koMmyTanus (nanee — BCC), MoryT ocymecTBIATh (YHKIHH PE3CPBHBIX MCTOYHHKOB
CHHXPOHH3aIlBHX I aBapuHHOTo yuacTKa ceTH TCC npH COOTBETCTBHMH HX TEXHUYECKHX
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XapaKTePUCTHK B PEXHMe 3allOMHHAHHS YacTOTHl TpeOOBaHWAM, YCTaHOBJIEHHBIM T
B3I" mmu M3T.

7. Cetsb TCC nmomxkHa HCIIONB30BaTh CHIHAIB CHHXPOHH3aIWH, C(OPMHUPOBAHHEIE
HCTOYHHKAMM OSTAJIOHHOrO CHIHajla CHHXPOHM3allMH, K KOTOPhIM OTHOCSTCH
texHudeckue cpenctsa TCC, ykasaHHBIe B II. 5 TpeboBaHHii U YCTaHOBIEHHBIE B CETH
9JIEKTPOCBA3Y ONEpaTopa CBA3M, WM CHUTHAJIEI CHHXPOHH3AINH, IIepeiaBaeMble 0T ceTei
TCC npyrux onepaToposB CBSI3H.

8. Ilpy Hanmuumy Ha y3ne cessu [IOT, IIOH, B3I, M3T" unu BCC BHyTpHy3noBas
cerb TCC nomkHa CTPOMTHCH IIO CXEMe «3Be3Za», MPH KOTOPOH OCHOBHbBIE CHTHAIIBI
CHHXPOHH3aIMH MOCTYNAIOT Ha CPEACTBA CBSI3H, SBIAIONIMECS NOTPeOUTENSIMH CUTHATOB
TaKTOBOH CETEeBOH CHHXPOHU3AIMH, OT YKa3aHHBIX TexHuIeckux cpeacts TCC.

9. Bo BHyTpHy3noBo# cet TCC B kayecTBe CHrHANOB CHHXPOHU3ALMH JOJKHBI
HCIIONBE30BaThCA CHIHAJBI dacToTod 2048 kI I MM MOTOKH co ckopocTsio 2048 kbur/c,
copmuposannsle B kofie HDB-3 U CTpYKTYpHpOBaHHBIE II0 LUKJIaM U CBEPXLHKIAM JUIs
nepenaqy coobmennii 06 ypoBHe KauecTsa (nanee — SSM).

10. MexysnoBas cere TCC nomkHa obecrednBaTh paclpelieieHHe OCHOBHBIX
H PE3epBHBIX CHTHAJIOB CHHXPOHH3ALHK MEXCIY Y3/aMH CBA3H.

11.Ilenu cUHXpOHM3aLMH O0Opa3yrOTCs TeXHU4YEeCKMMH cpeiactBaMu TCC
H TIeHepaTopaMM CeTeBBIX ieMeHTOB (mamee — ['C3D) cpelCTB CBf3H CHHXDOHHOMN
uuopoBoii mepapxum (mamee — CLI) wnmm cuuxponsoro Ethernet (manee SyncE),
COESIMHEHHBIMH NTOCIIEJOBATENFHO JIHHUSAMHE ITepenayn.

TpeGoBaHus K Iepelaye CHTHAIOB CHHXPOHU3AIMM B LEMIX CHHXPOHH3AINH,
BKIIOYaomue TpeboBaHMA K curHamaM MexysnoBoit cetm TCC, npuBeneHs
B [Ipunoxennu Ne 2 k TpeGoBaHHAM.

12. B mensx CHHXpOHM3aLHM NOIyCKaeTcs HOCiefoBaTeNbHOe coexuHenne I'CD
B KonmiecTBe He Gonee 20. J[na dopMHUpoBaHHS LENH CHHXPOHH3ALIMHM, COZepXxame
6onee 20 I'CO, TpeGyeTcs BOCCTAHOBIEHME KAYeCTBEHHBIX IIOKA3aTENICH CUTHAJIOB
cHHXpoHH3aIMu ¢ nomomutslo B3I Ofmee kxonuyecTBO MOC/IENOBATENRHO BKIIOYEHHBIX
5/IEMEHTOB LETIH CHHXPOHU3AIHH He JOJIKHO IpeBbimath 60 ICD u 10 B3I,

B kauectBe nocmemHero B3IT B menmm CHHXpOHH3aIlMM  JOIYycKaeTcs
ucnons3oBanue M3,

13.Cerp TCC pomxea momydaTh CHIHAJIBl CHHXPOHH3allMM OT OCHOBHOIO
Y pe3epBHBIX HCTOYHUKOB CHHXPOHH3ALIMH.

14.Tlpu  pacnpeneneHMH CHTHAJOB CHHXpoHH3almuu 1o ceram TCC
C WCHONB30BaHHEM JIOOOr0 COYEeTaHHS OCHOBHBIX M pe3epBHBIX IyTeH Iepenadn
CUTHAJIOB CHHXPOHH3allMH He OIIycKaeTcs 00pa3oBaHue I1eTeNlb CHHXPOHU3aLHH.

B umensx npeioTBpamieHus oOpa3oBaHus IeTenb CHHXpoHH3anuu cetd TCC
JOJDKHEI CTPOMTBCH [0 HEpapXHYecKOMY NPHHLMILY, NPH KOTOPOM He IOIyCKaeTcs
CHHXPOHH3allis TIeHepaTopa BBICOKOTO YPOBHS HepapxXMM OT TIeHepaTtopoB Oonee
HU3KOTO YpOBHS Hepapxud. Jlns obecledeHHs HepapXHYecKOro IpHHIHIIA
CHHXPOHM3allMH B HHGOPMAIHOHHEIX IOTOKaX, IpeJHa3HaYeHHbIX IS CHHXPOHH3AIIHH,
JOJDKHA HCHONB30BaThesi MH(opMmanus o0 YpOBHAX KadecTBa, CoJepikalascs
B coobmenusx SSM.

! Lens cunxponusaumu, conepxaman 60 CCD u 10 B3I, ABN5eTCS STANOHHOM LEMBIO CHHXPOHH3ALHMH.
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15. OCHOBHBIMH  XapaKTEepUCTHKaMH, OIPEJENAIOIMMH KadeCTBO CHUTHAJOB
cunxpoHusangy B cetax TCC, sBnstorcs mnapaMeTpsl Omyxmanus — ¢azsl,
XapakTepH3yIolliie omMOKy BpeMmeHHoro uurepsana (OBU): makcuManbHas ommbka
BpeMeHHoro uHTepsana (MOBW) u neBuanus BpeMeHHOro MHreppana (IABU), a mns
3aJJalOIUX IeHepaTopoB 0a30BBIX CTaHLMH CeTell MOOBHIXHON paguoTene(OHHOM CBSI3H
craggaproB GSM, UMTS, WCDMA, TD-SCDMA, CDMA 2000, WiMax FDD, LTE
FDD u LTE TDD wu nepenaiomero oGOpYZOBaHHS LH(QPOBOTO Ha3eMHOTO
TeNeBU3HOHHOIO BelllaHus cTaHmapToB DVB-T, DVB-T2 — npenencHoe AOMycCTHMOE
OTHOCHTEJIBHOE OTKIIOHEHHE 3Ha4eHHs TaKTOBOMH YaCTOTEL.

16. B nemax obecreueHHMs NENOCTHOCTH, YCTOHYHBOCTH (YHKUHOHMpPOBaHUS K
GesomacHocTH efmWHOI ceTH »iekTpocBia3M Poccuiickoit @enepauuy napameTps
CHUrHaJIOB cHHXpoHu3auun B cetu TCC, yxasanssle B [Ipunoxenuu Ne 3 k TpeGoBaHuaM,
HOIEXaT MU3MEPEHUSM B XOJ€ OLEHKM FOTOBHOCTH BBOIOMMON B 3KCILTyaTallAIO CETH
3NeKTpoCBs3K ((hparMeHTa CETH BIEKTPOCBS3M) K OKA3aHMIO YCIYT CBS3H M JOJKHEI
NOAAEPKUBATLCA B IIPOLIECCE SKCILTyaTallUH,



IMpunoxenne Ne 1
K TpeGoBaHUAM K IOCTPOSHHIO CETH CBS3H
o01Iero MoJIb30BaHUSA B YaCTH CHCTEMBI
obecredeHus TakToBO ceTeBoi
CHHXPOHH3ALINH, YTBEPKIECHHBIM IIPHKa30M
MuBuCcTEpCTBA CBSI3H H MacCOBBIX
KoMMyHuKarmi Poccuiickoit ®eneparmu
0T24.0% 20(¢ Ne 774

CnpaBouHo

OcHoBHbIe IOHATHS, HCMoOJb3yeMble B TpeGoBanusx
K NOCTPOEHHIO CETH CBA3H 00ILEro moJib30BaHUS B YACTH
cHcTeMbl obecledeHHsl TAKTOBO# ceTeBON CHHXPOHH3aU UM

1. Bnok ceTeBOif CHHXpPOHM3allMM CPEACTBA CBA3H, BBINONHAIOIIETO (YHKIIHM
cuctemsl kommyTtanun (BCC) — renepatopHOe 06opynoBaHHe, obecnednBaroniee BEIGOp
CHTHala CHHXPOHH3allMM M3 CHTHAJOB, KOTOpbIE MOTYT MCIONB30BaThCA I TaKTOBOM
CUHXDOHHU3allMM CPEACTB CBS3H, BBINONHSIOMKX (YHKUMH CHCTEM KOMMYyTalUHH,
BOCCTaHOBJIEHHE XapaKTEPHCTHK BHIOPaHHOTO CHIHAjla H CHHXPOHH3AIMIO STUM
CUTHAJIOM YKa3aHHOTO CPeACTBa CBH3M, a Takke (POPMHPOBaHHME BEIXOIHOIO CHTHala
CHHXPOHU3AIINH, NIpeTHa3HAYEHHOTO JI/IS CHHXPOHU3AIMU ApyTHX cpeacts cBsasu CCOIL

2. Bmyxnanue (npeiid) dassl [Wander] — memieHHbIe (¢ 4aCTOTO# MeHBIIEH, YeM
10T'n) u3MeHEHUs OTKIOHEHWH 3HaJallUX MOMEHTOB (Daspl CHTHajla OTHOCHTENBHO
CBOETO STAJIOHHOTO ITOJIOXKEHUs BO BPEMEHH.

3. BuyrpmysnoBas cuHxpoHH3auMs [Intra-node Distribution] - ceTs
CHUHXPOHHU3aIllUH CPEACTB CBI3H, pacliONOKEHHBIX B ONHOM Y3lie CBA3M, COCTOAINAs
u3 texumdeckux cpenctd TCC u muAM CBA3H 11 Hepeliady CHTHAJIOB CHHXPOHH3ALMH B
npejenax AaHHOTO y3ia.

4. Bropuunslii 3agarommii reneparop (B3I) [SSU-T, Synchronization Supply
Unit-transit]) i [SASE, Stand Alone Synchronization Equipment] — TexHmaeckoe
cpeacrBo TCC BTOpOro ypoBHs HEpapXHH, BBINOJHSAIOMEe (YHKLHH BOCCTAHOBIICHMS,
Pa3MHOXXEHHS, pe3epBHPOBAaHUA M KOHTPOJIA BXOJNHBIX CHIHAJIOB CHHXPOHH3AIlUH, a
TaKXXe pe3epBHOIO HCTOYHHKA CHHXPOHM3ALMHU (B peXXKHMe 3allOMHHaHHA JaCTOTHI) I
¢parmenTa ceru TCC. B3I' MoxeT BBIMONHATH (YHKLMIO HMCTOYHHMKAa 3TaJOHHBIX
CHTHAIOB CHHXPOHH3alMH IpH HATHYHH B €ro COCTaBe BCTPOSHHOIO IPHEMHMKA
CHTHaJIOB CITYTHHKOBEIX HaBuranoHHsIx cucteM [ JIOHACC wnu I'JIOHACC/GPS.

5. T'enepartop cereBoro snemenTa (I'C3) cpeacrs cBazu CLIM [SDH Equipment
Clock — SEC] — 3anatoliuii reHepaTop CpeICTB CBA3H CHHXPOHHO# LN(POBOil HepapXuH,
OTHeCEHHBIi K d4eTBeproMy YpoBHIO uepapxuu cetd TCC, ynpasnsrommit
dopMHpoBaHMEeM BBIXOAHBIX CHrHanoB B cpeicrBax cBa3u CLIMI u oGecneunBarorumii
BHIOOp CHrHala CHHXPOHHM3AaLlM U3 CHTHAJIOB, KOTOpble IIpefHa3Ha4YeHbl s
HCIIONBE30Banus B MyJabTHILIeKcopax CLIM mpu CHHXpOHH3aHMK BHYTPEHHHX MoIyJei,
a Takke U1 (OPMHUPOBaHHMSA CHTHajJa CHHXPOHM3allMM Ha BHEIIHHX BBIXOaX
CHHXPOHH3alIHH.

6. T'emepatop ceteBoro aneMeHTa (I'C3J) cpeAcTB CBs3H, HCIOIB3YOIIHX
TexHoJoruio cuHXpoHHoro Ethernet [Timing of synchronous Ethernet equipment clock -
EEC] - s3apmaronmii reHeparop 4YeTBEPTOrO YpOBHS HMeEpapXuH, YNPaBIAIOMIMI
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¢dopMHpOBaHHeM BEIXOIHBIX CHUTHAIOB B CPEACTBaX CBi3M C TexHonorwedl SyncE
u ofecrmevynBaiomuMii BHIOOp CHrHala CHHXPOHM3alliM M3 CHCHAJIOB, KOTOpbIE
IpemHa3sHadeHbl s wucnone3oBaHua SyncE. C momompio gamHoro tuma I'CO
CHHXPOHU3MpYIOTCS nepefaBaemble notoku Gigabit Ethernet (namee — GE), a Taxke
(hOpMUPYIOTCS CUTHAITB! CHHXPOHW3AHHMH Ha BHELIHUX BBIXOJAX CHHXPOHU3ALIUH.

7. Jesmamus Bpemennoro unteppasia (BU) [Time Deviation — TDEV] —
mapamerp OmyxaaHus (ashl CHrHala CHHXPOHU3ALHMH, ONpeNe/LIOUIMN OXHIaeMBIe
(Haubonee BepoOSITHBIE) OTKIOHEHHS 3HAYAUIMX MOMEHTOB (a3l B M3MEPIEMOM CHTHANE
OTHOCHMTEIFHO HOMUHAIBHOTO 3HAa4Y€HHs [ HHTEPBaJOB HaOIIIOAEHWA pa3NHIHOR
IUMTENBHOCTH. XapaKTepu3yeT YPOBEHb (pa30BhIX IIIyMOB B CHIHalle CHHXPOHH3AIMH.

8. HnrepBan nabmonenns [Observation Interval] — npomexyrok Bpemenu
OIpeNeIEHHON JUTMTENHHOCTH, Ha KOTOPOM OINpPENEeNsIoTCs HapamMeTpsl OmyxIaHus
¢a3sbl CHI'HAIa CHHXPOHU3ALHMHL.

9. Hcrounuk otamonHoro curHana [Reference oscillator] — w#cTouHHKaMM
STAJOHHOTO CHTHANa CHHXPOHHM3aIMy, BXOAsumMH B coctas cuctemsl TCC oneparopa
CBi3M, SABIMIOTCS  TexHu4eckue cpeactBa TCC, dopMmupylompie CHrHAIBI
CHHXPOHH3AMMH, KOTOpsIMHE siBipttoTest: ITOIT, B3I, npH ycnoBuM ero CHHXpOHHM3ALHH OT
BCTPOCHHOrO NMpHEMHMKA CHTHAJIOB CIIyTHHMKOBBIX HaBHrammoHHBIX cucreM I'JIOHACC
unu I'JIOHACC/GPS, u IIOH, koTOophlii CHHXPOHU3MUPYETCs CHTHANaMH, MONy4aeMBIMH
OT CHIYTHUKOBBIX HapHrauuosHueix cucreM [JIOHACC wm TI'JIOHACC/GPS.
HcToYHHKaMH 3TalOHHBIX CHIHAIOB CHHXPOHU3aHH TaKke sasisiorcs cetd TCC apyrux
OIlEpaToOpOB CBS3H, CHTHATHl CHHXPOHU3ALMH KOTOPBIX momaroTcs Ha ceth TCC
OIIepaToOpOB CBS3H.

10. MakcumansRas omnGka BpemeHHoro uHTepBama (MOBHM) [Maximum Time
Interval Error - MTIE] — napamerp Omyxnanus (assl CurHaja CHHXPOHH3ALMH,
OIpeneIIOIMI MaKCHMalbHEIE 3HAaYCHHMs OTKIIOHEHMM 3Hadaiux MOMEHTOB (ha3:l B
M3MEPAEMOM CHTHAle OTHOCHTEIbHO HOMUHAIBHOTO 3HAYeHHs NN HHTEPBAJIOB
HaOMIONEeHUs Pa3NUYHON JUINTENBHOCTH ¥ XapaKTepHM3YIOIIMH YaCTOTHEIE OWIMOKH B
CHTHaJIe CHHXPOHH3AIIHH.

11. MexysnoBass ~ cuHxpoHu3auus  [Inter-node  Distribution] -  cers
CUHXpDOHM3allUM, OCHOBaHHAas Ha HCHONB30BAaHMM JUIA [lepeladyd  CHTHAIOB
cunxponusauuy auaui cBssu CCOIT Mexny cpemcTBaMM CBSI3M, pacloNIOKEHHBIMH Ha
Pa3HbIX y3J1aX CBS3H.

12. Mectrerii 3agaromuit reseparop (M3I0) [SSU-L, Synchronization Supply
Unit-Local] — Texaugeckoe cpenctso TCC TpeTsero ypoBHA HEpapXHH, BHINOJHSIONIEE
(bYHKUMM BOCCTaHOBIECHHs, paclpe/IelieHHs CUTHAJIOB CHHXPOHHM3AIMH B Npefenax y3ia
CBA3M, a TAaKXe DE3EPBHOIO HCTOYHHUKA CHHXPOHM3ALMK (B DPEXHMe 3alOMHHAHUS
yacToTsl) Ans (parmenTa cetn TCC.

13. OtHOocHTeNIBHOE OTKJIOHEeHHe 4YacToThl [Fractional Frequency Offset] —
OTHOIIEHHE PpasHOCTH MEXIy 3HAa4eHWSIMH peaJbHOM M HOMMHAIBHOM 4YacTOTaMu
K 3aJJaHHOH HOMUHAIBHOH YacToTe.

14. Omubka Bpemernoro uatepsana (OBH) [TIE, Time Interval Error] — pa3HocTs
MeXIy HU3MepeHHBIM 3HadeHHeM BpPEMEHHOr0 HHTepBalla, MPOM3BOLXUMOIO 3aJalOIINM
reHepaTopoM, U H3MEpeHHBIM 3HaYeHHEM TOrO JKe€ CaMOr0 BPEeMEHHOro HHTepBala,
IPOU3BOAUMOTO 3TAJOHHEIM 331aI0IIUM IeHEPaTOPOM.

15. IlepBuunslit stanonHs reneparop (IIOIN) [PRC, Primary Reference Clock] —
TexHudeckoe cpernctBo TCC mepBoro ypoBHS HEpapXWH, BBIIONHSIOMEe (YHKIMH
(hopMUPOBaHUS TAJIIOHHBIX CUTHAJIOB CHHXPOHH3AIIMM H KOHTPOJISI X KauecTBa, BEIOopa
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CHTHaJla CMHXpOHM3auy oT ogHoro u3 ITOY, Bxonsmero B cocras IIOI. TIOI cocrout
ux Tpex II9Y u omgroro B3T".

16. [Tepsuunklit sTanonHsli netounuk (IIDK) [Primary Reference Source - PRS] -
TexHuueckoe cpeactBo TCC, dopMHpyOIllee STAIOHHBIE CHMTHAlbl CHHXPOHH3alUM
C MOMOLIBI0 KBAHTOBBIX CTAHAAPTOB YaCTOTHI MITH ¢ MOMOIIBIO CHIHAJIOB, MOCTYHAIOLINX
OT TPHEMHHKOB CIyTHHKOBEIX HaBuUranuoHHelx cucreM ['JIOHACC mmu
I'JIOHACC/GPS.

17. Iletns cunxponusanuu [Synchronization Loop] — koHbHUTypalus yyacTka ceTH
CHHXPOHM3allWM, @pH KOTOpofi Ha BXOX 3afalOlIero TeHeparopa NOCTYIaeT
chOpMHPOBaHHBEI MM CHTHal CHHXPOHHM3allMM 4epe3 DAA  IOCIef0BaTelbHO
COeNMHEHHEIX JAPYTHX 3ajalollMX TIeHepaTopoB MWIH C JaHHOTO TIeHepaTropa
HeNOCPECTBEHHO.

18. Ilpeobpazopatens curnanoB cuaxponusanun (IICC) [Retimer] — Texuudeckoe
cpenctBo  TCC wmnum  ¢GyHKUMOHANBHEIR  Monyms  Mynbtumnekcopa CILIY,
OCYIIECTBIIAIOIHIH BOCCTAHOBICHHE TaKTOBOM YacTOTH! B IIEPBUYHOM IM(POBOM TpaKTe
(manee - E1) ¢ nomomnsio onopHoro (BHemHero umu ot ['C3O) curHana CHHXpOHH3AUM, 1
obecrneunBaromuit  gopmupoBanve HHGOpPMaUHOHHOrO moToka 2048 xbur/c ¢
BOCCTaHOBJIEHHBIM 3HaueHHeM TakToBoi yacToThl (E1/T).

19. IIpueMHMK CHIHAJIOB HaBUTAIlHOHHOMN CIyTHHKOBOM cucTeMsl [Data sync from
navigation satellite] — mpueMHHK, 0OecrieYMBaIOIMil IPHEM CUTHAJIOB OT alMapaTypsl
coytauxoBoit HaBuraiuu [JIOHACC umu T'JIOHACC/GPS ¢ uensio ¢opMmupoBanus
CHTHaJIOB CHHXPOHH3ALIHM.

20. Ipuoputer [Priority] — ycraHOBJeHHas O4YepEOHOCTH BHIOOpa 3aJAOIINM
renepatopoM cpexnctia cBa3d, B3I', M3I', PCC unu BCC curnana juis CHHXpOHH3AILUH
U3 ONpeleNEHHBIX IONB30BATENeM BXONHBIX CHrHanoB. [lepBblii mpHOpHTET ABIASETCA
HaWBBICUINM ¥ OIpeJeNseT OCHOBHOH CUI'Hal CHHXPOHM3aIHH.

21. Pacnpepenurens curHajioB cuHxponmsammu (PCC)  [Synchronization
Distribution Unit - SDU] - texnudeckoe cpeactso TCC, npennasHadeHHOe A7 BEIGOpa
CHTHalla CHHXPOHH3ALIUKM W3 HECKOJBKUX BXONHBIX CHTHANOB M paclpelelieHue ero Ha
BHEIIHNE BBIXOABI CHHXPOHU3ALIHH.

22. Ceepxmukn [Multiframe] moroka 2048 k6ut/c — KOMOMHAUHUA CHMBOJIOB B
mudpoBOM CHTHaJle, colepxalas 16 HUKIOB, IpoHyMepoBaHHeIX or 0 mo 15,
W HCIIONB3yeMast IJIs iepenadu cryxebHol nrbopManny.

23. Cetp TaxTOBO#t ceTeBoif cumxpoHuzamum (cetb TCC) [Network timing
Synchronization] — smemeHT cucreMsl TCC, KOTOpHIH ompenenseT HampaBJieHHA,
paspellleHHBle JUI1 NpuéMa CHTHAJIOB CHHXpOHM3auuH cpeactsamu cesasH. Cers TCC
COCTOUT M3 JIMHHH CBS3W, 110 KOTOPHIM pacHpelelIOTCS CUTHAIB CHHXPOHH3aLUH, H
rexHpueckux  cpexctB TCC,  BOCCTaHaBIMBAIOIOMX  I1apaMeTphl  CHTHAJIOB
CHHXPOHH3aLMH, UCKAXXEHHBIX NPH HX PacllpOCTPaHEHHMH IO JHHUSM CBS3H, a TaKxke
¢dopMupylOIIEX HeoOXOIMMOEe KOJWYECTBO CHIHAJIOB CHHXPOHM3alMHM I HX
pacnpeneneHus MeXIy CPEACTBAMH CBS3H.

24, CurHan TakToBo# ceTeBoil cuHXpoHu3auuu [Timing Signal] — mepuoauyeckmit
curHan TaktoBolt wacroTel 2048 kI'm mnM moTok co ckopocThio 2048 kbur/c,
CTPYKTypUPOBaHHBIf IO IMKIaM ¥ CBEpPXUHKIAaM, QOPMHpPYEMBIH 3aJalOI{HM
regepatopoM Uiz obecledeHHs  CHHXPOHHOH  pabOTBl  CpPeACTB  CBS3H.
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25. Cunxponmsaums [Synchronization] — mnpomecc NOACTPOMKH 3HAYaIIMX
MOMEHTOB CHTHAJIOB 3aIJalOIUX TI'EHEpaTOpPOB CPENCTB CBA3M [UIS YCTaHOBIEHHS H
noAftepXKaHus TpeOyeMbIX BpeMEHHBIX COOTHOIUEHHM .

26. Cunxponnas cerb [Synchronous network] — cerp cBs3HM, BCe 3MEMEHTHI
KOTOpO# paboTaloT B CHHXPOHHOM DPeXHMe C €IUHBIM IOJNIOBPEMEHHBIM 3HaYeHHEM
TaKTOBOM YacCTOTHI.

27. Cunxponnsrii Ethernet [Ethernet physical layer methods of Synchronization —
SynchroEthernet, SyncE] — TexHonorus mepefayd CHUTHalla CUHXPOHH3AIMHU IO CETH
EKTPOCBA3H C MAKETHOH KOMMYTAIlMed, IIpi KOTOPOH CHHXPOHH3ALMs CPEeICTB CBI3U
TPOM3BOAUTCS Ha (HU3MYECKOM YpOBHE, IIyTéM CHHXPOHHM3alMH BHYTPEHHMX
rereparopoB I'C3 u notoxos GE.

28. Cucrema ynpasnenus TCC (CY TCC) [Supervisory system of network timing
Synchronization] — moxcucrema cucremsl TCC, cocTosimas M3 YCTPOHCTB KOHTPOIS
1 yUpaBJieHHs, BXOAAUIMX B COCTaB TeXHHYecKHux cpeAcTB TCC, HeHTpalbHOTO cepBepa
yOpaBNneHHUs M CPEeICTB DJJIEKTPOCBA3H, HCIONB3YEeMBIX Ul [epefladyd CHTHAJOB
yIpaBleHHs M KOHTPONSA, C Nenbio o0ecmedeHHs HeoOXONUMOM HaJexKHOCTH
obynkmuonupopanus  cucteMsl TCC  3a  cuer cBoeBpeMeHHoro oOHapyXeHHS
H YCTpaHEHHUs BO3HUKAIOMIMX NMOBPEXACHHUH.

29. Cucrema TakToBOM cereBoif cuHxponmsamuu (cucrema TCC) [System of
network timing architecture] — TexHoOmOrmYeckass CHCTeMa, NpeAHA3HAYEHHAs MOJIA
(opMHpOBaHHUs, pacTipefie/ieHns, NPUEMa H BOCCTAHOBJICHUS CHTHAJIOB CHHXPOHH3ALIMH
B LieNsax obecledeHus HeIOCTHOCTH, YCTOMYMBOCTH (DYHKIIMOHUPOBAHHUS H 6€30MaCHOCTH
eAnHOM ceTH 3neKTpocBsasu Poccuickoit Penepanun.

30. Coobmenne 06 ypoBHe KaueCTBa HCTOYHHMKA CHTCHAJIOB CHHXPOHHM3ALUH
[Synchronization Status Message — SSM] — koAHpOBaHHOE 3HAYEHHE YCTAHOBIEHHOIO
YPOBHS KaueCTBa HCTOYHHMKA CHHXPOHH3alHH, (OpPMHpPYEMOE TeXHHYECKHMH
cpeacteaMu TCC uw I'CO ¢ uenblo mepesayu HMX IO JHHHAM CBA3H B COCTaBe
urpopMannoHHEIX moTokoB E1, STM-N u GE.

31. TaxroBas cereBas cunxponusaus (TCC) — npoliecc obecniedeHHs CHTHaIaMA
cuHxpoHu3auu cpeact cBasu CCOIL

32. Texnuaeckoe cpeactBo TCC [Equipment of Synchronization] — cpenctpa
CBA3M, BHIIONHMIOmMHUE (YHKIMK (GOPMHPOBaHHSA, NpeoOpa3oBaHWs M pacupeneieHHs
CHUTHaJIa CHHXPOHU3AIIUH.

33.IMukn [Cycle] — HauMeHbIIHH HHTepBal BpPEMEHH, XapaKTEPH3YIOLIHI
TIOBTOPSAEMOCTE COOBITHH B Ipoliecce nepemay HHoopManwu. B mmbpoBeix cacTeMax
CBSI3Y JUIMTENIBHOCTH I[MKJIa paBHA 125 MKC, YTO COOTBETCTBYET YacTOTE AUCKPETH3ALUH
8 kI'u, HcnoNB3yeMOii IpH KOLUPOBAaHUHU PEYEBOT0 CHIHANA.

34. DranoHHeii curHan cuExpoHH3auuu [Reference Timing Signal] — curaan
CHHXDOHW3AIHH, OTHOCHTEJIbHOE OTKIOHEHHE YacTOTH KOTOPOr0 Ha CEMHCYTOYHOM
¥ BpeMeHHBIX HHTepBaaX GoMblet JTuTeNsHOCTH He npesbimaet +1-107",
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Ilpunoxenne Ne 2
K TpeboBaHHAM K IOCTPOSHHUIO CETH CBS3H
0611ero noyb30BaHUS B YaCTH CHCTEMBI
ofbecrieyeHus TaKTOBOI ceTeBoit
CHHXPOHU3AIMH, YTBEPKAEHHBIM IIPHKa30M
MuHucTepcTBa CBS3U M MAcCOBBIX
komMyHuKaiui Poccuiickoit ®@enepanuu
0T 27.0% 20[; Ne/ 73

TpeGoBanusn
K Nepenaye CHFHAIOB CHHXPOHH3AIHH

1. Ilepemava CHTrHaJOB CHHXPOHH3aIlMM IO CcHCTeMaM osiektpocessu CIIU
OCYIIECTBIAETCA B TMHEHHBIX CHTHAIAX CHHXPOHHEIX TPaHCIOPTHHIX MOZyJeil (Janee —
STM-N, rze N: 1, 4, 16, 64 u 256).

2.Tlepenaya  CHMrHaJOB  CHHXpOHHM3aMM IO  CHCTEMaM  9JIEKTPOCBA3M
ne3snoxXpoHuoi mudpopod uepapxmun (manee — I ocymecTBisercs B MepBUYHOM
madpoBoM TpakTe 2048 x6uT/C.

3. Ilepenaya cUTHATIOB CHHXPOHM3AIMM II0 CHCTEMaM 3JIEKTPOCBS3H CHHXPOHHOIO
Ethernet ocymecTBnsieTcs B MHGOpManHOHHEIX noTokax Gigabit Ethernet.

4. B cirydyae UCIONB30BaHUA CUTHAJIOB CHHXPOHM3ALMH, [lepefaBaeMbIX B Tpakte El
CIIY, Ha BXOoHe CHHXPOHM3MPYEMOTO CpEICTBAa CBA3M HEOOXOAMMO YCTAaHABIMBATH
IICC, ecnm 3To cpeicTBO CBA3M He SIBISETCS BBIHOCHEIM GJIOKOM CpeIcTBa CBSI3H,
BRIMONHAIOMEr0 (YHKLHMM CHCTEMBI KOMMYTAalHM, MM 0a30BEIX CTaHIMH ceTeil
MOJIBIDKHOM paxroTeneOHHOMH CBA3H.

5. Jlns mene#t CHHXpOHM3allUM 4aCTOTHI B CETAX C MAKETHOH KOMMyTanmeil MOIryT
HCIIONB30BAaThCA METOMBl, OCHOBaHHbIE Ha Nepefade MEeTOK BpeMeHH B mpotokoine PTP
(Precision Time Protocol).

6. CurHan cuHxpoHu3anuu, nepenanssifl no II{H, He gomxen nocrymars B CITU
mwm SyncE 0e3 BoccranoBneHus ero B B3I, M3I' mnu B BCC cpenct cBsizy,
BBINONHSIOUMX (QYHKIUH CHCTEM KOMMYTaLHH.

7. Ilpu ucnions3oBannu notokoB STM-N u GE 1715 CHHXPOHH3ALUH CPEACTB CBS3H
M BBIOOpa HCTOYHMKOB CHHXpoHM3anuu ['CD HeoGXOAUMO HCIIONE30BaTh HH(OPMAIHIO
00 ypoBHe Ka4decTBa, COAEPXKaIyIocs B coobmeHusx SSM.
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Ipunoxenue Ne 3

K TpeGOBaHMAM K HOCTPOECHHIO CETH CBSISH

00IIIEro MOJIb30BaHUS B YaCTH CHCTEMBI
obecrieueHNs TaKTOBOM CeTeBOit
CHHXPOHH3aLIMH, yTBEPHKIEHHEIM IIPUKA30M
MunucTepcTBa CBI3U M MacCOBBIX

xoMMyHUKanuk Poccuiickoit ®eneparun

0T LB Ne 73

TpeGoBaHus Kk napamMeTpam
CHrHAJIOB CHHXpoRH3auuu B ceTH TCC

1. IlpenensHO ZROIyCTHMBlEe 3HA4YeHHs I1apaMETPOB CHTHAJOB CHHXPOHHM3ALHMH
Ha BeIxojax cpencts ces3u CIIU u SyncE:

MOBH (uc) HHTepBaI HabmoxeHus T (¢)
250 0,1<1< 25

100t 2,5<1< 20

2000 20 <t < 2000

4331%% + 0,011 1>2 000

ABH (uc) HHTepBal HabmoaeHus 1 (c)
12 0,1 <1< 17,14

0,7t 17, 14<1t< 100

58+1,2 1%+ 0,00037 100 <t < 1000 000

2. IlpemensHO HOITyCTHMBIE 3HAYEHHS I1apaMETPOB CHIHANOB CHHXPOHH3ALHH
na Beixogax B3I, M3I:

MOBH (uc) MHTepBal HabmoxeHus T (¢)
25 0,1<t< 25

10t 2,5<1< 200

2000 20 0<t< 2000

433 1°2 40,017 7>2 000

JBH (uc) HHTEpBal HabmoaeHu T (c)
3 0,1<1< 4,3

0,77 4,3<1< 100

58+1,2 1+ 0,000371 100 <7< 1000 000
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3. IlpenensHo HOIYCTHMBIE 3HAYCHHUs I[apaMETPOB CHTHAIOB CHHXPOHH3AIHH
Ha BeIxogax cpezncts cBsasu [1LIU:

MOBH (uc) HHTepBall HabmoaeHus T (c)
732 0,1<t< 7,3

100t 7,3<1t< 20

2000 20<1< 2000

4331%2+ 0,017 7>2 000

JBH (uc) HHTepBan HabmoaeHus 1 (c)
34 0,1 <t< 48

0,71 48 <1< 100

58+1,2 1%+ 0,00037 100 <t < 1000 000

4, HPC,ZIEJILHO AOITYCTHMBIC 3HAYCHHSI HNapaMETpOB CHIHAJIOB CHHXPOHH3AIHH
Ha BXOJE LICMOYECK CHHXPOHK3AIIMH, KOTOPass HAYHHAEeTCA OT I1or™:

MOBH (uc) HHTepBall HabroxeHus T (c)
25 0,1<1t< 83

031 83<1< 1000

300 1000 <7< 30000

0,01t t>30000c

IBU (uc) HHTepBan HabmoxeHus 1 (c)
3 0,1 <t< 100

0,037 100<t< 1000

29,7 +0,0003 © 1000 <7< 1000000

5. IlpemembHO JOIyCTHMOE OTHOCHTENBHOE OTKJIOHEHHE YaCTOTH CHIHAJOB,
HCTIONB3YEMBIX JUI1 CHHXPOHH3aLH{ 6a30BBIX CTaHIMH ceTell IONBHKHOM
paznotenedorHol ceasu craHmaproB GSM, UMTS, WCDMA, TD-SCDMA, CDMA
2000, WiMax FDD, LTE FDD u LTE TDD u mepematomiero ob6opyloBaHHsS HJs
IM(POBOrO Ha3eMHOI'0 TENEBH3HOHHOrO BellaHus cTaHgaproB DVB-T, DVB-T2
He NOIXKHO mpebmmate 1,6:10%. Tlpu 3amaHsOM OTKIOHEHHM HYACTOTHI —CHTHAJTOB
CUHXPOHHM3allMM YKa3aHHBIX O0a30BBIX CTaHIMH M Iepepaiomero obopynoBaHHA
OTHOCHTENBHOE OTKIIOHCHWE YacTOTHl MX BBIXOOHEIX CHTHAlOB He JIOIDKHO

npessimats 5,0-107% .
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