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[TPUKA3BIBAIO:

1. VTBepauTs mpuiaraeMbie TpeGoBaHMSA K IIOCTPOCHMIO CETH CBA3M OOIIETro
[I0JIb30BaHUA B YaCTH CHCTEMBI 00ecTieueHHs TAKTOBOM CETEBOM CHHXPOHH3AIHMH.

2. Ilpu3HaTh YTpaTHUBIIUM CWIy Ipuka3 MHHHCTEpPCTBa CBA3M M MAacCOBBIX
KOMMyHHKarmi  Poccumiickoit  ®epeparu o 2 Mapta 20091, Ne3l
«O06 yrBepxaennn TpeGoBaHmil K IIOCTPOSHUIO CETH CBA3H OOIIEro IONB30BaHUS B
YaCTH CHCTEMBI 06ecIiedeH s TAKTOBOM CeTeBOI CHHXPOHM3ALMI» (3apEruCTPHPOBaH
B Munucrepcte rfoctuiuu Poccmiickoit @emepammm 9 ampens 2009,

peructpanmonuslii Ne 13737).



2

3. HanpaBuTh HACTOSINMH IIpHKa3 Ha TOCYJapCTBEHHYIO pETHCTPalHdio
B MunncrepctBo roctuiuy Poccutickoi Oenepaimy.

Musnuctp H.A. Hukudopos




YTBEPXJIEHDI
nprKa3oM MUHHICTEPCTBA CBSI3H U MAaCCOBBIX
KoMMyHuKanui Poccuiickol Oenepanun

oT 27 03 2oz Ne 75

TpeGoBanus
K NOCTPOEHHIO CETH CBA3H 00LIEro HoJib30BaHHs B YaCTH
cHcTeMbl o0ecnedeHHs TAKTOBOH ceTeBOH CHHXPOHH3AIHH

1. Hacrosmue Tpe6oBaHMs K MOCTPOSHHIO CETH CBS3M OOLIEro MOJb30BaHMA
B YacCTH CHCTEMBI OOeCHedeHMs TAaKTOBOM CETeBOM CHHXpOHM3aluu (zamee —
TpeGoBanms) paspaboTaHbl B IelIAX OOeCHedeHHs LEJIOCTHOCTH, YCTOHYHMBOCTH
YHKIIHOHMPOBAHHS M O€30IIACHOCTH €IHHOH CeTH JNeKTpOoCcBsI3H PoccuickoH
Penepanuy.

2. TpeGoBaHus paclpOCTPAHAIOTCS HA CETH JJIEKTPOCBSI3H, BXOJLINE B CETH CBA3U
o6mero noassosanus (ganee — CCOII), a Taxke TEXHOJOIMYECKHE CETH 3JIEKTPOCBA3H
B ciydae ux npucoeuaenns k CCOI B 4aCTH IOCTPOEHHUs CHCTEMBI TAKTOBOH CETEBOH
cunxponuzamuy (nazee — TCC). '

3. Cuctema TCC cocrout u3 Texaudeckux cpeacts TCC, cern TCC, HanoxeHHOH
Ha ceTbh MeKTpocBs3H, cuctems! ynpasierus TCC (nanee — CY TCC), a Takke CpelicTs
ce  CCOIl, sBASIOIIUXCS MNOTPEOMTENsMH  CHIHANOB  TaKTOBOM  CETEBOH
CHHXPOHU3ALUH.

K texumueckuMm cpenctBaM TCC OTHOCSTCA: NEPBUYHBIA ITAIOHHBIA I€HEPATOP
(naee — IIOT), mepBHHHBIA OSTAIOHHBIH HCTOYHMK (manee — IIOH), BTOpHYHBIM
sanarommii reHeparop (nanee — B3I), MecTHBIN 3ajaroluii TeHepaTop (Hanee — M3T),
pacipe/eTiTeNh CATHAIOB cHExpoHu3amy (naee — PCC) u npeobpasoparesib CUTHATOB
cunxponmsaiumy (nanee — IICC).

Cetb TCC COCTOHT U3 BHYTPUY3JI0BOH H MEXY3JIOBOH CEeTel CHHXPOHU3AIMH.

4. OcHOBHEIE IIOHSTHA, HCIOJB3yeMble B TpeboBaHMsAX, [IPHBEICHBI B
IMpunoxenuu Ne 1 x TpebopaHuAM.

5.Curhamsl  cuaxponmsamuu B CCOIl  dopmupyioTcs — cleAyrollHMHA
texguueckumu cpenctamu TCC:

a) IIOI;

6) B3I, npu cuuxpoHusauuu or IIOW mim OT BCTPOSHHOro IpPUEMHHKA
CHTHAJIOB CITyTHHKOBBIX HaBUrauoHHbIX cucteM [ JIOHACC min I'JTIOHACC/GPS;

B) OTHeNbHO ycTaHOBIeHHBIM ITOH, KOTOpBIH CHHXPOHM3HpPYETCS CHTHalaMH
CITyTHUKOBBIX HABHUTallHOHHBIX CHCTEM T'JIOHACC wim I''IOHACC/GPS.

6. IIpy BO3HMKHOBEHWH aBapHHHBIX CHTyalldd B CETH TCC u mnponagaHuu
BXOJHBIX curHanoB cuHxpoHmsauuu B3I' m M3I' 10/DKHBI HEPEKIOYaThCs B PEXUM
3aITOMHHAHMS YaCTOTHI ¥ BBIIOJHATE (GYHKLUU PE3EPBHBIX HCTOYHUKOB CHHXPOHHU3AINH
n1s aapuitnoro ydactka cetn TCC.

BJIOKH CETEeBOM CHHXPOHHM3AIMHA CPELCTB CBA3H, BHIONHAIOIINIX QYHKIHH CHCTEM

kommyTanun (ganee — BCC), MOryT OCYIIECTBIATH (GYHKIHN pe3epBHEIX HCTOYHHKOB
CHHXPOHH3AIMH JUIs apapuiiHoro ydactka cetd TCC 1Ipu COOTBETCTBHM MX TEXHHHECKIX
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XapaKTEPUCTUK B peXUMe 3aIIOMHHAHMsA YacTOThl TPeOOBAHHUAM, YCTAHOBJEHHBIM LA
B3I unu M3T'.

7. Cers TCC HOJDKHA WCIIONB30BATh CHTHAIBI CHHXPOHM3ALHH, CQOPMUPOBaHHbIE
HMCTOYHMKAMM DJTAJOHHOIO CHIHalla CHHXPOHM3AllMM, K KOTOPBIM  OTHOCATCA
texungeckue cpeactsa TCC, ykasaHHble B I. 5 TpeGoBaHuil 1 yCTaHOBIECHHBIE B CETH
3JIEKTPOCBSI3H OIEPaTOpa CBSA3U, WM CHIHAIBI CHHXPOHH3ALUH, NIepe/iaBaeMble OT CeTeH
TCC mpyrux onepaTopoB CBI3H. |

8. ITpu Hamuuum Ha y3ne csssu 119, TIOW, B3, M3I uinu BCC BHYTpHY310Bas
cers TCC IOMKHA CTPOUTBHCSA IO CXeMe «3Be3/la», IPH KOTOPOH OCHOBHBIE CHIHAJIBI
CHHXPOHM3AIIH TIOCTYAIOT Ha CPEICTBA CBS3H, SABIAIOMIMECS IOTPEOUTEIIMU CUTHAOB
TaKTOBOM CETeBOM CMHXPOHM3AIMH, OT yKa3aHHBIX TexHmdeckux cpencts TCC.

9. Bo BHyTpuy3ioBoii cetu TCC B Ka4ecTBe CHI'HA/IOB CHHXPOHM3ALUU JOJDKHBI
HCIIOMB30BAThCS CHTHAIBI YacToToil 2048 KLl MM HOTOKH CO CKOpocThio 2048 x6urt/c,
chopmuposannsie B koge HDB-3 u cTpyKTyprpOBaHHbI€ 10 LUKJIaM U CBEPXUHKIIAM IS
nepenayu coobmeHui o6 yposHe kadecTsa (aanee — SSM).

10. Mexysnosas cers TCC nommkHa o6ecrneynBaTh paclpesiesicHHe OCHOBHBIX
Yl PE3EPBHBIX CUTHAJIOB CHHXPOHH3AIIMH MEXTY y31aMU CBS3H.

11.Llemu cHHXpOHM3aIMM oOpasyrorcs TexHmdeckumu cpeactBamu  TCC
M reHepaTopaMH CeTeBhIX eMeHTOB (manee — I'CD) CpeiCTB CBs3M CHHXPOHHOH
nudposoit mepapxuu (nanee — CLI) mm cuaxponHoro Ethernet (manmee SyncE),
COCIUHEHHEBIMH II0CJIeIOBATENBHO JIMHUAMY Iepeayu.

TpeGoBanus K Iepefadye CHUTHATOB CHHXPOHHM3AlUM B LEIIX CHHXPOHHU3AIWH,
BKIIOYaOIMe TpeGoBaHusa K curHamaM Mexysnosod cetd TCC, mpuBeleHEI
B IIpunoxennn Ne 2 x TpeGoBaHUAM.

12. B nensax CHHXpOHM3ALMH JOIYCKAeTCHA IMOCIeI0BaTeIbHOE COCANHCHHUE I'Co
B xonuuectse He Ooinee 20. J{nsd (pOpMHPOBaHMs LENH CHHXPOHM3AILMH, COIEpIKalleH
Gomee 20 I'CD, TpebGyeTcs BOCCTAHOBJIEHHE KaueCTBEHHBIX [OKa3aTeNied CHIHAJIOB
cuHXpoHHu3aluy ¢ roMomsio B3I, O6lee KOMMYIECTBO MOCIEAOBATENBHO BKIHOYCHHBIX
37IeMEHTOB LIelTH CHHXPOHU3ALMH He NOJDKHO mpeBbimars 60 I'CO u 10 B3I,

B kauectBe mnocieanero B30 B  1end CHHXpPOHM3ALMH  JOITyCKAacTCH
ucnonp3oBanne M3I'.

13. Cets TCC pmomxHa I©OJy4YaThb CHTHAJBl CHHXPOHHM3AIMM OT OCHOBHOIO
1 PE3ePBHBIX UCTOYHUKOB CHHXPOHHU3AIMH.

14. TIpu  pacipefeleHNM CHTHAIOB  CHHXpPOHHM3alMHM TI0  CETAM TCC
C HCIIOIB30BAaHUEM JIOOOr0 COYETAaHHS OCHOBHBIX M PE3EPBHBIX IyTed Iepefadn
CHUTHAJIOB CHHXPOHHU3ALMH He JIoITycKaeTcs o6pasoBaHue [eTelb CHHXPOHHU3alUH.

B uensx npeloTBpalieHus oOpa3oBaHusi nerens cuHXponmsauuu cetn TCC
JOJKHBI CTPOMTBECSA 110 HMepapXM4ecKOMy IPHMHLMITY, MPH KOTOPOM HE IOITyCKaeTcs
CHHXPOHHU3AlMs TeHepaTopa BBICOKOTO YPOBHS HepapXuM OT I€HEpaTropoB Gonee
HU3KOro ypoBHS wWepapxud. g obecredeHus HepapXU4eCKoro  IpHUHIHUIA
CHHXPOHM3AaUWX B MH(POPMALMOHHEIX MMOTOKAX, IPeJHA3HAYCHHBIX Ul CHHXPOHU3aHUH,
NOJDKHA HCIONb30BaThed HHGopMauus 00 ypOBHAX Ka4decTBa, COJCPIKaIIAsACA
B cooOmenusax SSM.

\

! ens cupxpoHm3anuy, cogepxaruas 60 'CO u 10 B3I, spasercs ITAIOHHOH LIETBIO CHHXPOHH3ALHUH.
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15. OCHOBHEIMM  XapaKTepUCTHKaMH, ONpPENE/AIOMMMYA KaueCTBO CHUTHAJIOB
cuHxpoHmsamuH B cemsix TCC, SBIAIOTCA MapamerTpbl  OykaaHus ¢aszsl,
XapaKTepusyromme owubKy BpeMeHHoro uHreppana (OBH): MakcuManbHas oumbka
BpeMenHoro uHTepBana (MOBU) u meBuaiysi BpEMEHHOIO HHTEpBaja (IBH), a mns
3a/[AI0LIKX TeHepaTopoB 0a30BBIX CTAHILMI ceTell MOJBIKHON panuoTenedOHHON CBA3HU
crangaproB GSM, UMTS, WCDMA, TD-SCDMA, CDMA 2000, WiMax FDD, LTE
FDD u LTE TDD wu mnepenaromero o06GOpyfoBaHHA UH(POBOro Ha3eMHOIo
TejieBU3NOHHOro BemaHua cragmaproB DVB-T, DVB-T2 — mpenenbHoe IOITyCTHMOE
OTHOCHTENIFHOE OTKJIOHEHHE 3HAYSHU TAKTOBOM YaCTOTHI.

16. B 1ensx obecredeHHs LEIOCTHOCTH, YCTOHYMBOCTH (YHKIMOHHUPOBaHUSA H
Ge30MacHOCTH €JUHOM CeTH JIIeKTpocBs3H Poccuiickoil @enepanuu napaMeTpsl
curHanoB cuaxponmsanuu B cetd TCC, ykasannsie B ITpunoxennu Ne 3 k TpeboBaHusAM,
TIO[UIEXKAT M3MEPEHUAM B XOJ€ OLIEHKH I'OTOBHOCTH BBOJMMOH B OKCIUTyaTal[MIO CETH
37EeKTPOCBA3H ((parMeHTa CETH DJIEKTPOCBA3H) K OKa3aHUIO YCIYT CBA3H H JOJDKHBI
[IOJJIEP)KUBAThCS B IIpoliecce SKCILTyaTalliH.




Ipunoxenue Ne |
K TpeGoBaHUSIM K IOCTPOEHUIO CETH CBA3H
00111ero 0JIb30BaHMUs B YaCTH CHCTEMBI
obecrieyeHrs TaKTOBOI ceTeBOH
CHHXPOHHU3AIUH, YTBEPKACHHBIM MPUKa30M
MuHHCTEpCTBA CBSI3M ¥ MACCOBBIX
xoMMmyHuKauuil Poccuiickoit @enepanuu
0T2.4.03.2616 Ne 773

CnpaBo4HO

OcHoBHbBIE NIOHATHSA, HCHOJAB3YEMbBIC B TpeﬁoBammx
K IIOCTPOCHHIO CETH CBA3H 0o01ero mMoJib30BaHUS B YaCTH
cHCTeMBbI o0ecneYyeHus TAKTOBOM ceTeBOM CHHXPOHH3AIHH

1. BIOK ceTeBOl CHMHXPOHH3aLMH CPEICTBA CBS3H, BBHIIOJHAIOMIETO (QYHKIMH
cucreMbl kommyTanun (BCC) — renepatopHoe oGopynoBaHue, obecneunBaroiee BEIOop
CHCHaJIa CUHXPOHHM3ALMH M3 CHTHAJIOB, KOTOPHIE MOTYT MCIOJIB30BaThCs Ul TaKTOBOH
CHHXDOHH3aLlAd CPEACTB CBS3H, BHIIONHAIOMMX (YHKUMH CHCTEM KOMMYyTallMH,
BOCCTAHOBJICHHE XapaKTEPUCTUK BBIOPAaHHOIO CHUTHajla M CHHXPOHH3ALMIO ITHM
CHUTHAJIOM YKa3aHHOI'O CPEeACTBa CBA3H, a TaKke (POPMUPOBAHHE BBIXOJHOIO CHTHAJA
CHHXPOHH3AIHH, TIpeIHA3HAYEHHOr0 Ul CHHXpOHM3auK Apyrux cpeacts cssu CCOIL

2. Buyxnanue (apeiid) dassr [Wander] — MenseHHEle (¢ 4aCTOTOH MEHBLICH, €M
10T'm) u3MeHeHMs OTKIOHEHHMi 3HAYalUX MOMEHTOB (asbl CHTHala OTHOCHUTEIHHO
CBOETO ATAJIOHHOTO TIOJI0KEHHs] BO BPEMEHH.

3. Buyrtpuysnosas cuHxponmsauus [Intra-node  Distribution] - cets
CHHXPOHHU3ALMU CPEICTB CBS3M, PpACHOJOXKEHHBIX B OJHOM Y3Jie CBfA3H, COCTOSIIAS
u3 Texaudeckux cpeacts TCC u nuHUM CBA3H 1714 Iepeaavu CUrHaJIOB CHHXPOHM3AIUH B
npeneNax JaHHOTO y3Ja.

4. Bropuunslii 3agarommii reseparop (B3I) [SSU-T, Synchronization Supply
Unit-transit]) wia [SASE, Stand Alone Synchronization Equipment] — TexHMYecKoe
cpenctBo TCC BTOporo ypoBHs HEpapXWH, BRINOJHAIOMIEE (PYHKIMH BOCCTAHOBICHHS,
Pa3MHOXEHHs, PEe3ePBHPOBAHUS M KOHTPOJS BXOAHBIX CHIHAJIOB CHHXPOHH3ALWH, &
TaKXKe Pe3ePBHOTO MCTOYHHKA CHHXPOHM3ALMH (B PEXHMeE 3allOMHHAHHUS YacTOTHI) I
dparmenta cetn TCC. B3I MOXeT BHINONHATE (YHKUHIO HCTOYHHKA ITANOHHBIX
CHTHAJIOB CHHXPOHM3ALMK NpPH HAJMYAH B €r0 COCTaBEé BCTPOCHHOTO NPHEMHHUKA
CHTHAJIOB CITYTHHKOBBIX HapurauuoHHbx cucreM I JIOHACC umu IJIOHACC/GPS.

5. Teneparop ceresoro snementa (I'CJ) cpencts ceasu CLIU [SDH Equipment
Clock — SEC] — 3amaronuii reHepaTop CpelCTB CBA3H CHHXPOHHOH LK(POBOH HEepapXuH,
OTHECEHHBI K dYeTBepToMy ypoBHIO wepapxuu cetn TCC, ympasmsomui
hopMHpOBaHHEM BEIXOAHBIX CHrHanmoB B cpenctsax cssu CLIU n obecnednBaromMH
BHIOOp CHrHajla CHHXPOHM3AIMM M3 CHUTHAJIOB, KOTOpBIC IIPeIHA3HAYEHBl JUIA
MCTIONB30BaHus B MynbTHIIekcopax CLIW mpu CHHXpOHH3alMM BHYTPEHHHMX MOJYJIeH,
a Takke Ui (OPMHUPOBaHWS CHIHAla CHHXPOHM3alMM Ha BHEIIHMX BBIXOAAX
CHHXPOHHU3aLUH.

6. I'emepatop cereBoro onemeHTa (I'CD) cpencrs CBs3HM, HCHONB3YIOIINX
TexHonoruio curxponsoro Ethernet [Timing of synchronous Ethernet equipment clock -
EEC] - 3ajaloliuii TeHepaTop 4YeTBEpPTOTO YPOBHA WEPApXHM, YIPaBIAIOIIMH
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hOpMHpDOBaHHEM BBIXOJHBIX CHIHAJIOB B CPEJICTBaX CBS3M C TEXHOJOTHEH SyncE
U obecrmeuuBaiolMii BHIOOpP CHrHajlla CHHXPOHHM3allMM W3 CHTHAJIOB, KOTOpBIC
npefHa3sHa4YeHbl JUId HMCIOJIb30BaHUA SyncE. C moMoIpi0 JaHHOro THUIA o
CHHXPOHH3HpYIOTCS mepenaBaemsie motoku Gigabit Ethernet (gaee — GE), a Takxe
(OpMHpYIOTCS CUTHAIBI CHHXPOHH3ALMK Ha BHELIHHUX BBIXOJIaX CHHXPOHHU3ALIIH.

7. Jlenarms Bpemennoro wumTepBana (JIBU) [Time Deviation — TDEV] —
napameTp OdyknaHus (assl CHIHajga CHHXPOHM3ALMM, ONpEACIAIONMH OXHUAaeMbIe
(HauGornee BepOATHbIE) OTKIOHEHHUs 3HAYAIIMX MOMEHTOB (asbl B H3MEPAEMOM CHTHAJC
OTHOCHTENHHO HOMHHAJIBHOTO 3HAYEHHA Ui MHTEPBAJOB HAOMIONCHMA pPa3IMIHON
IIMTENbHOCTH. XapaKTepu3yeT ypoBeHb (Pa3oBbIX IIyMOB B CHTHaNe CHHXPOHM3AIINH.

8. Unurepsan nabmonenns [Observation Interval] — npoMexyTOK BpeMEHH
OIIpe/ieIeHHON JUTHTENEHOCTH, Ha KOTOPOM OIpEAENAIOTCS —MapaMerTpsl OmyxIaHus
¢a3bl CUrHaJIa CHHXPOHU3ALHH.

9. Hcrounuk »sTamoHHoro curHaiga [Reference oscillator] — w#croyHHKaMu
STAJIOHHOTO CHTHAJNA CHHXPOHHM3aluH, BxomsmuMu B coctas cuctembl TCC omneparopa
cBsi3W, ABISIOTCS  TexHmueckue cpencrBa  TCC,  ¢opmupyomme — CHTHAIBI
CHHXpOHM3auuH, KotopsiMu sBirstores: [10I7, B3I, npu ycinoBuu ero CHHXpOHHM3AlMK OT
BCTPOEHHOTO NIPMEMHMKA CHTHAJIOB CITyTHHKOBBIX HABUTAIMOHHBIX cucTeM I JIOHACC
win TJIOHACC/GPS, u IIDH, KoTOpBIii CHHXPOHU3UPYETCS CUTHAIAMHU, TIOTy4JacMBbIMU
oT cmyTHHKOBBIX Hapuramuonneix cucreM IJIOHACC wnu TJIOHACC/GPS.
VICTOYHHKAMHE 3TAJOHHBIX CUTHAJIOB CHHXPOHH3aKH Takxke spistoTcs ceth TCC npyrux
OIepaToOpOB CBSA3M, CHTHANBl CHHXPOHHM3ALUM KOTOPEIX monarorcs Ha cetb TCC
OIIEepPaTOPOB CBS3H.

10. MakcuMmanbHas omubka BpemenHoro umHTepBana (MOBH) [Maximum Time
Interval Error - MTIE] — mapamerp OimyxzaaHus (a3bl CHUTHaja CHHXPOHM3alHH,
OIpeNeNIOMUI  MaKCHMAJbHble 3HAYEeHHsA OTKJIOHEHMH 3HAYalluX MOMEHTOB (asbl B
M3MepAEMOM CHIHale OTHOCHTEIPHO HOMHHAIBHOTO 3HA4YCHHs i1 HHTEPBAJIOB
HAGIIONEHNS pa3IMYHON [JIMTENBPHOCTH M XapaKTepH3YyIOIMH YacTOTHbIE OLIMOKH B
CHTrHaJle CHHXPOHU3ALKH.

11. Mexysnosas  cunxponmsauus [Inter-node  Distribution] —  ceTs
CHHXDOHHM3allMH, OCHOBaHHas Ha HCIHOJB30BAHWM I TIepefadd  CUTHAJoB
cunxponmsanuu uauil sz CCOIT Mexay cpencTBamu CBf3H, pacrojOXeHHBIMH Ha
Pa3HBIX y3JIaX CBS3H.

12. Mectbiii 3amarommii remepatop (M3I) [SSU-L, Synchronization Supply
Unit-Local] — Texuuueckoe cpegctBo TCC TpeThero ypoBHs HepapXuH, BBIIOIHAIOIIES
(GYHKIMH BOCCTaHOBIIEHHUS, PacIpe/IeleHUs CUTHAJIOB CHHXPOHU3AMK B IpeJeNax ysia
CBA3M, 4 TAKKE pE3EPBHOrO HCTOYHHKA CHHXPOHM3alUM (B peXuMe 3allOMUHAHHUA
yactoTsl) 1id pparmenta cetu TCC.

13. OTHOCHTeNbHOEe OTKIOHeHHe dacToTel [Fractional Frequency Offset] —
OTHOIIEHHE Ppa3HOCTH MeXHy 3HAueHWSIMH pealbHOM M HOMHHAJIBHOH YacTOTaMH
K 3aJJaHHOM HOMHUHAJIBHOM 4acToTe.

14. Omn6ka Bpemennoro untepsaia (OBH) [TIE, Time Interval Error] — pasHocTs
MEXIy M3MEPEHHBIM 3HaYeHHeM BPEMEHHOIO MHTepBaja, IPOM3BOAMMOro 3aJarolluM
TeHepaTopoM, W W3MepeHHBIM 3HAYEHHEM TOro JKe CaMOro BPEMEHHOrO WHTEpBana,
TPOM3BOAUMOrO STANOHHBIM 33/IAI0LIUM I'eHePaTOpOM.

15. TlepBuuHEIi 3TanonHsl reepatop (IIOI) [PRC, Primary Reference Clock] -
Texuuaeckoe cpeacTBo TCC TepBOro ypOBHS HEpapXHH, BBINONHSIOLIES QYHKIHH
(OpMHPOBaHHUS ITAIOHHBIX CHTHAJIOB CHHXPOHH3AIHA H KOHTPOJIS UX Ka4eCTBa, BhIOOpA
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CHTHaNa CHHXpOHM3auuu oT ofHoro u3 IIOH, Bxonsiero B coCTas [13I°. IIDI" cocrout
ux tpex [TOU u ognoro B3I

16. IMepBuunsli sTanonnsii uecrounuk (ITOUN) [Primary Reference Source - PRS] -
texauueckoe cpenactso TCC, dopMupyromiee TalOHHbIE CHIHANBI CHHXPOHU3ALMU
C TIOMOIIBIO KBAaHTOBBIX CTAHJAPTOB YaCTOTHI MM C IIOMOIIBIO CUTHAJIOB, IIOCTYNAIOINX
OT IPHEMHHUKOB CI[yTHHKOBBIX  HABHTAl[IOHHBIX  CHCTEM I''IOHACC wunm
I'JIOHACC/GPS.

17. Tletns cuaxponmsauu [Synchronization Loop] — koHurypauss y4acTka CeTH
CHHXpOHM3al[M{, [pH KOTOpOH Ha BXOX 3aJalollero TIeHepaTopa MOCTyIaeT
chOpMMpPOBAHHBIH MM CHTHal CHHXPOHM3Aal[MH 4epe3 psAn  IIOCNEeA0BATENBHO
COSNMHEHHBIX JPYTHX 3aJalolldX TEeHepaTopoB MM C JAaHHOIO TeHeparopa
HETOCPECTBEHHO.

18. TIpeo6paszoBarens cursainos cuaxponusamun (IICC) [Retimer] — Texandeckoe
cpenctBo  TCC  wmm  GyHKIMOHANBHBIH  Momyns  MynbTumuiekcopa  CIIH,
OCYILECTBIAIOMMHA BOCCTAHOBJIEHHE TAKTOBO! YaCTOTHl B MEPBUYHOM LM(POBOM TPAKTE
(manee - E1) ¢ momousto onopHoro (BHeniHero uian ot I'CO) curnana CHHXpOHU3ALWH, U
obecrieunBaomuii  GopMupoBaHHe HHOpOpMalMOHHOro moroka 2048 x6ur/c ¢
BOCCTAHOBJICHHBIM 3HayeHHeM TakToBoii yactotsl (E1/T).

19. IIpreMHMK CHTHAJIOB HABMTALMOHHOMN CIIyTHHKOBO#H cuctemsl [Data sync from
navigation satellite] — npueMHHK, obecreunBalOIKid IpUEM CHTHAJIOB OT allaparypsl
ciytHukoBoit HaBuranuu [JIOHACC umn I'JIOHACC/GPS ¢ mensto ¢popMupoBaHMS
CHTHAJIOB CHHXPOHH3ALUH.

20. Ilpuopurer [Priority] — ycTaHOBIeHHas O4YepEAHOCTh BEIOOpa 3aJarOIINM
reneparopoM cpeactsa B3y, B3I', M3I', PCC unn BCC curnana s CHHXpOHH3aUMH
U3 OINpeleEHHBIX MOJB30BaTeNIeM BXOAHBIX CHUTHANOB. IlepBBIii NMPHOPHUTET ABIAETCA
HaMBBICIIKUM M OTPeeNsIeT OCHOBHOM CUTHAJl CHHXPOHH3AIHH.

21. Pactipenenurens  curnanoB  cuaxpormsaimu  (PCC)  [Synchronization
Distribution Unit - SDU] — texsuyeckoe cpenctso TCC, npepHa3HaueHHOE A7 BbIGOpa
CHTHAJA CHHXPOHHM3AIMM M3 HECKOJBKHUX BXONHBIX CHTHAJIOB M Paclpe/ielieHHe ero Ha
BHEIIIHHE BHIXO/Ib CHHXPOHU3ALIMH.

22. Ceepxmuka [Multiframe] motoxa 2048 x6utr/c — KOMOWHAUWs CHMBOJIOB B
nupOBOM CHMTHANe, Coepxkalias 16 IUKIOB, NpoHymepoBaHHblx oT 0 no 15,
U HCTIOJE3yeMas [UIs [epeaadu ciryxe6Hoi uapopManuu.

23. Cetp TakTOBO# cereBoii cuuxpoHmsauuu (cetb TCC) [Network timing
Synchronization] — anmemeHnT cucteMel TCC, KOTOpHIH ONpeeNseT HaNpaBIeHU,
paspellieHHsIe Ul TpuéMa CHIHAIOB CHHXpoHm3amnuu cpeacTBamu cssu. Cers TCC
COCTOWUT W3 JUHUI CBS3H, 110 KOTOPEIM pacIpeldessIoTCsl CUTHAJIbl CUHXPOHHU3ALWHU, U
texaunmdeckux  cpeactB  TCC,  BOCCTaHABIHMBAOIIMX ~ TapaMeTphl  CHUTHAJIOB
CHHXPOHM3AL[MH, VICK&XXEHHBIX TP KX PaclpOCTPaHeHHH IO JIMHUAM CBA3H, & TaKXke
dopMupyOIMX HEOOXOMMMOE KOJHYECTBO CHTHAJIOB CHHXPOHM3alMK UL HX
pacrpefieNieHus MeXIy CpeJICTBaMH CBS3H.

24. CurHaji TakToBoit cereBoit cunxponusanuu [Timing Signal] — nepuoauueckuit
cHrHal TakToBoi wacToTs! 2048 xI'l MM TOTOK CO cKopocThio 2048 x6ut/c,
CTPYKTYPUpOBaHHBIA [0 IHMKIaM M CBEpXUMKIaM, (OpMHUPYEMBIH 3a[aroluM
reHepaTopoM 11 OOecIedeHHs  CHHXPOHHOHX  paboTel  CPeiCTB  CBA3H.
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25. Cunxponmsauus [Synchronization] — mpouecc MOIACTPOUKM —3HaYaIMX
MOMEHTOB CHTHAJIOB 3a[alollMX I'e€HepaToOpoOB CPEACTB CBA3M IS YCTAHOBJICHUSA H
nojepxKaHus TpeOyeMBIX BpEMEHHBIX COOTHOLICHHI.

26. CunxponHas ceth [Synchronous network] — ceTh CBsI3H, BCE 3JIEMCHTEI
KOTOpO#i paGoTaloT B CHHXPOHHOM PEXHMME C €IMHBIM JIOJIrOBPEMEHHBIM 3HAYCHHEM
TaKTOBOM YaCTOTHI.

27. Cunxponnsiii Ethernet [Ethernet physical layer methods of Synchronization —
SynchroEthernet, SyncE] — TexHonorus mnepefayd CHrHajla CHHXPOHH3ALUM IO CETH
3JIEKTPOCBA3M C MAKeTHOM KOMMYyTallMel, IpU KOTOPOH CHHXPOHHU3ALMs CPEACTB CBA3U
NpOM3BOAUTCS Ha (U3MUECKOM YpOBHE, IIyTeM CHHXPOHHU3ALMU BHYTPEHHHX
redeparopoB I'CO u notokos GE.

28. Cucrema ynpasienuns TCC (CY TCC) [Supervisory system of network timing
Synchronization] — moxcucrema cucteMsl TCC, cocrosinas W3 yCTPOMCTB KOHTPOJISA
¥ yIpaBJIEHHs, BXOMIMX B cocTaB TexHudeckux cpeacte TCC, ueHTpaisHOro cepsepa
yOpaBlIe€HUs W CPEICTB SNEKTPOCBS3M, HCMOJNB3YEMBIX [UIsl Mepelavyn CUTHAIOB
yOpaBAeHUS W KOHTPOJs, C Ienslo obecredeHHs HeoOXOMMMON HaJeKHOCTH
dyukuponnpopanus cucremsl TCC 32  cUeT CBOEBPEMEHHOIro OOHapyKeHHs
¥ yCTpaHEeHUS BO3HUKAIOIIMX [TOBPEXKICHUH.

29. Cucrema TakTOBOHM cereBoi cuuxpoumsanuu (cucrema TCC) [System of
network timing architecture] — TexHomormyeckas cucTeMa, IpeJHa3HAYeHHas AJIA
GopMupoBaHus, pacrnpeaeneHus, NpuéMa U BOCCTAHOBJICHHSI CUTHAJIOB CHHXPOHH3AIMU
B LIEJIIX 00ecIedeHus LEeIOCTHOCTH, YCTONYHUBOCTH (QYHKIIMOHUPOBAHHS U 6€3011aCHOCTH
eIMHOM ceTH 3NeKTpocBs3u Poccuiickoi Penepanum.

30. Coobmienne 00 YpOBHE KauecTBa HCTOYHHKA CHUIHAJIOB CHHXPOHHM3AUU
[Synchronization Status Message — SSM] — koaupoBaHHOE 3HAYEHHE YCTaHOBJIEHHOTO
YPOBHS KadecTBa HCTOYHHMKA CHHXPOHM3alMH, (OPMUPYEMOE  TeXHHYECKHMH
cpeactBamu TCC m I'CD c nenelo mepefaud HMX IO JIMHHSM CBA3M B COCTaBe
nHpopManronHbix notokoB E1, STM-N u GE.

31. TaktoBas ceresas cunxponusanus (TCC) — mpouecc obecniedeHUs CUrHAIAMH
cunxponmn3auuu cpeacts ceazu CCOIL

32. Texunueckoe cpenctBo TCC [Equipment of Synchronization] — cpencrsa
CBS3W, BBIIONHAIOIKE (PYHKUMH (OpPMHUPOBaHHMs, NpeoOpasoBaHUA M paclpeleleHus
CHrHajla CHHXPOHHU3ALIUH.

33.1ukn [Cycle] — HauMeHbIIMII WHTEpBal BPEMEHH, XapaKTePHU3YIOLIHH
IIOBTOPAEMOCTEL COOBITHI B Ipolecce nepeqaun uHbopManuu. B mudposbix cuctemax
CBSI3U JUIMTENLHOCTD LIMKJIA paBHa 125 MKC, YTO COOTBETCTBYET YacTOTE AUCKPSTHU3ALUU
8 xI'II, MCIIOIB3yEMOIi IPH KOJUPOBAaHUH PEYEBOIO CUTHAJIA.

34. DranonHbl curHan cuHxpoHmsanuu [Reference Timing Signal] — curaan
CHHXDOHU3aLMH, OTHOCHTE/IFHOE OTKIOHEHHE HacTOThl KOTOPOTo Ha CEMHCYTOYHOM
M BpEMEHHBIX HHTepBaIax GOoNblIeH JUIMTENEHOCTH He NPEBBIIIAeT +1- 10"
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Ipunoxenue Ne 2
K TpeGoBaHMAM K ITIOCTPOCHHUIO CETH CBSI3U
OOIIIETO TOJIH30BaHUSl B YaCTH CHCTEMBI
obecrieueHHus TAKTOBOH CETEBOM
CHHXPOHU3ALNH, yTBEPKACHHBIM IIPUKa30M
MuHHCTEpCTBa CBSI3U U MaCCOBBIX
KoMMyHuKanuit Poccuiickoii ®enepauuu
0T 2405 .2016Ne 772

TpeGoBanus
K NepeAavye CHrHaJa0B CHHXPOHH3ALHH

1. Tlepenaua CHrHQJIOB CHHXPOHM3alMM MO cucTemaM snexrpocsssu CIIA
OCYIIECTBIIAETCS B JIMHEHHBIX CUTHAIAX CHHXPOHHBIX TPAHCIOPTHBIX MOIYJeH (manee —
STM-N, rze N: 1, 4, 16, 64 u 256).

2.Tlepemavya  CHTHaIOB  CHHXPOHHM3aLMM [0  CHCTEMaM  JJIEKTPOCBSA3H
IJIE3HOXPOHHOM IudpoBoit uepapxuu (ganee — ITLIH) ocymiecTBisieTcss B NEepBUYHOM
uudpoBoM Tpakte 2048 xOut/c.

3. Ilepenaya CHrHANIOB CHHXPOHH3ALHM 10 CUCTEMaM OJIEKTPOCBA3U CHHXPOHHOTO
Ethernet ocyiecTBiseTcs B HHPOpMaIMOHHBIX ToTokax Gigabit Ethernet.

4. B ciydae MCIONB30BaHMs CHHAIOB CHHXPOHHU3ALH, NiepejaBaeMbIX B Tpakte El
CLIY, Ha BXOA€ CHHXPOHU3HPYEMOTO CpEACTBa CBA3M HEOOXOJHMMO yCTaHABIMBATh
[ICC, ecnu 3TO CpENCTBO CBS3H HE SBIAETCS BBIHOCHBIM OJIOKOM CpEJCTBa CBS3H,
BBIIONHAIOMEro (QYHKUMKA CHCTEMBI KOMMYTAallM¥, MM 0a30BbIX CTaHUMA CeTeH
HOJBH)KHOH paauoTenepOHHOMN CBS3H.

5. Jlna meneil CHHXpOHM3alMH YacTOTHI B CETAX C MAKETHOH KOMMyTalUued MOTYyT
HCIIONBb30BaThCAd METOMbl, OCHOBAaHHBIE Ha Ilepejade METOK BpeMeHH B mporokonie PTP
(Precision Time Protocol).

6. Curnan cunxpoHusaiuH, nepegandeiid mo IILH, He mo/vkeH mocTynaTh B CLH1
nmu SyncE Ge3 BocctaHoBieHus ero B B3I, M3I' wiu B BCC cpencts cBs3y,
BBIITOJIHSAIOIINX (PYHKIIMM CUCTEM KOMMYTAI[HH.

7. IIpu ucnosns3oBanuu m1otokoB STM-N u GE 1t CHHXpOHH3aIIMK CPEICTB CBA3H
1 BEIGOpa MCTOYHMKOB cuHXpoHm3anuu ['CD Heobxoqumo HCTIONB30BATh “HOpMALAIO
00 ypOBHE Ka4ecTBa, COIepKalllylocs B cooOmeHusx SSM.
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[Tpunoxenue Ne 3
K TpeOGoBaHUAM K IIOCTPOEHHUIO CETH CBS3H
o01ero moJyib30BaHus B YaCTH CHCTEMBI
obecrieueHus TAKTOBOM CETEBOM
CHHXPOHU3ALUH, YTBEPKIEHHBIM ITPHKA30M
MuHucTepcTBa CBSI3H M MaCCOBBIX
KoMMyHuKaruii Poccuiickoii Penepanuu

ot A3 04 Ne /5

TpeOoBaHus K mapamMerpamM

curuaJios cunxponnsanuu B cetun TCC

1. TlpemenbHO MOMYyCTHUMBIE 3HAYEHHs I1apaMETPOB CHUTHAJIOB CHHXPOHHM3AllUH
Ha BeIxomax cpencts cBszu CLIM u SyncE:

MOBH (c)
250

100 t

2000
4331*2+ 0,017

JBU (uc)
12

0,7
58+1,2 t*°+ 0,00031

HHTepBaI HabmroxeHus T (c)
0,1<t< 25

2,5<1< 20

20 <t < 2000

1>2 000

UHTEpBaI HabmoAeHuA T (C)
0,1<t< 17,14

17, 14<1< 100

100 <t < 1000000

2. HpCI_ISJIBHO JOIIYCTHMBIC 3Ha4YCHHsI I1apaMCTpOB CUTHAJIOB CHHXPOHHU3AIINH

Ha BeIxogax B3I', M3I:

MOBH (kc)

25

10t

2000

433 12 + 0,017

JBHY (rc)
3

0,77
58+1,2 1°°+ 0,00031

UHTepBaI HabmoxeH!s T (C)
0,1 <t< 25
2,5<1t< 200
20 0<t < 2000
1>2000
HHTepBaJ HaOMoIeHu T (C)
0,1 <t< 43 |
43 <1< 100
100 <t < 1000000
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3. TlpemensHO JMOMYCTHMBIE 3HAYEHHA IapaMETpPOB CHUTHAIOB CHHXPOHHM3AINH
Ha BEIXozax cpencts ces3u [1LIH: ‘

MOBH (uc) HHTepBaJ HabmoeHus T (C)
732 0,1<t< 73

1001 7,3<t< 20

2 000 20<t< 2000

433 1**+ 0,01t 7>2000

JBHU (uc) UHTEpBa HabIrOIeHUA T (C)
34 0,1 <t< 48

0,77 48 <1< 100

58+1,2 1°+ 0,00031 100 <t < 1000 000

4. IlpemenpHO IOMYCTHMEBIE 3HAYEHMS [1apaMeTPOB CHUTHAlOB CHHXPOHH3AIUH
Ha BXOJ€ LIeNoYeK CHHXPOHU3AIUH, KOTOpas HAUYMHAETCs OT T1o1:

MOBMU (uc) HHTepBal HabIFOIeHUs T (C)
25 0,1 <t< 83

0,31 83<t< 1000

300 1 000 <t < 30000

0,01 t>30000c

JBU (uc) UHTEepBa HabIFOIeHus T (C)
3 0,1<t< 100

0,037 100<t< 1000

29,7 +0,0003 © 1 000 <t < 1000 000

5. TlpemensHO MOIMYCTHMOE OTHOCHTENHLHOE OTKIIOHCHHE 4YacCTOTHl CHIHANOB,
UCIIONB3YEMBIX  JUJI  CHHXPOHH3AIHH 0a30BEIX CTaHIMi ceTell IOABHXHOH
paauoTeepoHHOM cB3u crapaaproB GSM, UMTS, WCDMA, TD-SCDMA, CDMA
2000, WiMax FDD, LTE FDD u LTE TDD u mepejaromero obopynoBaHHS Ui
M(PpPOBOr0 HA3eMHOIO TENEBU3UOHHOrO BEIAHUA CTaHIApTOB DVB-T, DVB-T2
HE JOJDKHO IIPEBBIIIATh 1,6:10°%, Ilpu 3a7aHHOM OTKIIOHEHHHM 4YacTOTHl  CHIHAJIOB
CHHXPOHM3AaLMH YKa3aHHBIX 0a30BBIX CTaHIMH ¥ MEpeJaroIero 0b6opynoBaHuA
OTHOCHTENbHOE OTKJIIOHEHHE YaCTOThl MX BBIXOOHBIX CHTHaJOB HE JOJDKHO

rpeBpImats 5,0-1 0%,




