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(ha30BOM U YACTOTHOW CHHXPOHHU3AIMH 110 TpaauliMoHHBIM [P/MPLS-cetsim, 3a cUeT 4ero UCKIroYaeTcs
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niepenava curaaia PPS B npyroit koHer cetn yepes BupTyansHbIi kKaHal (300), MOBTOpHOE IEpEKITIOYeHIE
curtana PPS nmocpencrsom nporokona DTM, npeobpazosanue curnana PPS, npubsiBatomero B apyroit
konell, B ganHble ToD u PTP u ux mepenaua B okoHeuHbld koMroHeHT (400). Cucrema, B KOTOpOH
MIPUMEHSETCS YKa3aHHBIA CII0co0, COAepKUT nepenaromuii mexanusM (210), mpeobpasyromuii JaHHbIE
ToD u PTP B curnan PPS Ha ogHOM KOHIE ceTH, a 3aTeM MEPEKITIOYAIONIUI €ro ¢ UCHONb30BaHHEM
nporokonia DTM, npuemHuslii mexanusm (220), nepexmrodarounuii curHan PPS ¢ ucnonb3oBanuem
npotokora DTM Ha nmpyrom KoHIle ceTH, npeoOpasytomuii ero B ganusie ToD u PTP, u mepenarommmii
WX B OKOHEYHBI KOMITOHEHT, ¥ BUPTyalbHbIH KaHai (300), obecnieunBaronuii foctaBKy curnaia PPS u3
OJIHOTO KOHIIa B APYTOM KOHEIl.
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CHUCTEMA NNEPEJAYH BPEMEHH 1 CITIOCOB HE3ABUCSIIENA OT
CIIYTHHUKA ®A30BOM 1 YACTOTHOM CHHXPOHU3AIIUHU 110
TPAAUIIMOHHOM FA30BOM IP-CETH B OTCYTCTBHE ITOJTHOM NJIA
YACTHYHOM NO/UIEPKKHA CHHXPOHU3AIINA

O01acTh TEXHHKH, K KOTOPOil OTHOCUTCH H300peTeHHe

Hacrosimmee wn3oOperenne u crnoco0 OTHOCATCS K nepenade (a3oBOH W YaCTOTHOM
CUHXPOHU3aIUH, HeSaBI/ICHH_Ieﬁ oT CHUI'HAJIOB, NPpUHUMACMBbIX CO CITY THUKOB, I10

TPaaULMOHHBIM 0a30BbIM onopHbIM IP/MPLS-ceTsim.

B wactHOCTH, HacTosmee H300peTeHHEe OTHOCUTCA K cmocoly mnepermaud (pa3oBOH U
YaCTOTHON CHHXPOHH3ALMU HAa OCHOBE NMpeoOpa3oBaHus MHPOPMALMH O BPEMEHH, NPUHATON
U3 UCTOYHUKA, TPEICTABILIIONIEro co00i aTOMHBIE Yachl, Kak rnocienosareabHocTs PPS wmn
PPS+ (MMnyJbCHBIX CUTHAJOB C mepuoaoM | ¢), a 3areM mepenavyu 3TOW WHPOpPMALUU O
BPEMEHU B JaJbHUI MPOTUBOIOJOXKHBIM KOHEL C HCIHOJb30BaHUeM TmnpoTokona DTM
(IMHAMHMYECKOTO pPEXMMa CHHXPOHHOH Mepenavyr) JABYXTOUEYHOTO BHPTYaJbHOTO KaHAJa,

CO3JJaHHOTO B TPAIULMOHHOMN 0a30Boii onopHoii [IPPMPLS-ceru.
YpoBeHb TeXHUKH

OCHOBHOM  4YacTblO  COBPEMEHHBIX  TEXHOJOTHYECKHMX  MOTPeOHOCTEH  SIBJISIeTCS
yAOBJIETBOPEHHE HEOOXOMUMBIX TpeOoBaHuii K ¢ase u yactore. Pa3oBOH U YaCTOTHOH
CUHXPOHM3AIMKH TPeOYIOT U(POBbIE CETH HA OCHOBE AYIJIEKCHOW CBSI3M C BPEMEHHBIM
paznenenuem (TDD) u C-RAN, a Ttakke, B Oynayluem, Ipyrue TEXHOJOTHH. BripaskeHue
«(a3oBasi W YACTOTHAST CHHXPOHU3ALMS» O3HA4aeT, 4To (a3oBasi CHUHXPOHH3AIUS OOBIYHO
MPUMEHSIETCS] K IBYM CUTHAJIaM OJIMHAKOBOM YacCTOTHI C OMMHAKOBBIMHE yrjamMu caBura (a3 B
KKI0OM LuKie. YacToTHas CHHXPOHU3ALMS MPEACTaBisieT co0Oil mpolecc, B KOTOPOM
OTHOCHUTEJIbHAS YaCTOTa OJHOTO WM HECKOJBKUX CHTHAJIOB KOPPEKTUPYETCS Ha OCHOBE
YaCTOTHOTO 3TajioHa Jpyroro curHama. «®a3oBass W YaCTOTHAs CHUHXPOHU3ALUSY
MPEACTABISIET COOOM KIIFOYEeBOM (haKTOp MPHU CO3MAHUU COOTBETCTBYIOIIEH TexHONMornu 5G u

nocnenyromux texuonoruit. [1] [2] [3]
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das3oBas M YaCTOTHAas CUHXPOHHW3aLMs B CTaHAAPTU3aLlMU H3BECTHOTO YPOBHS TEXHUKH
BeIMONHsieTcss B coorBercTBuM co cranmapramu ITU-T (1588) u IEEE G8275.1 (monnas
noanepkka cuaxponmnzauuu), U IEEE G8275.2 (wacTuunas mopnepikka CHHXPOHU3ALHH).
VYkazaHHble cTaHAapThl 3aBUCAT OT curHana GPS/GNSS, npuHuMaeMoro co CryTHHUKa Kak OT
OCHOBHOIO MCTOYHMKA M 3TH CTAHAAPTbI ONPENEISIIOT JIMLIb MOCPEACTBEHHOE pEIleHHEe Ha
ocHOoBe ceTH. IlockonbKy cryTHHKH, mnpenoctaisitoinue curHanbl GPS/GNSS, sBistorcs
NOJTHOCTBIO MHOCTPAHHBIMH Ui OOJBIIMHCTBA CTPAH M HEKOTOPBIE W3 HUX YIIPABJISIOTCS
BOCHHBIMH, BO3HUKAET BHEUIHSS 3aBUCUMOCTb U (a30BOH M YaCTOTHOM CHHXPOHHU3ALMH.
Kpome TOro, CHyTHUKOBBII CHrHan siBiusiercst ciabeiM, ~ -160 nbm, wumm npu
HeOJIaronpuATHBIX TOTOIHBIX YCIIOBUSX, a TAKXKe MPH HUCMOJIb30BAHUN HCTOUYHUKOB IOMEX
MOXET JIETKO IPOM30WTH OTKa3 CHHXpOoHM3auuU. (OOBIMHO HCHOJNB3YIOTCS HAa BOEHHBIX

YUEHUSIX )

B u3BecTHOM ypOBHE TE€XHMKH, KaK IpeIoxkeHO B ykasaHHbIX craHaaprax IEEE u ITU-T,
UMEIOTCSI Pe3epBHbIE Mepbl Ha ciy4ail orkasa cuHxpoHmzauuu uepes GPS/GNSS. Jlns
NPUMEHEHUs] TMPOTOKOJIOB YKA3aHHBIX PE3E€PBHBIX MeEpP, YIOBJIETBOPSAIOIINX YKa3aHHBIM
crangaptam B cootBeTcTBHHM ¢ pekomeHpauusimu IEEE u ITU-T, tpeOyercs BbIcOKuMi
YPOBEHb KANUTAJIOBIOKEHUH W SKCIUTyaTalMOHHbIX pacxomoB [4]. Hecmorps Ha 3TH
KalmHuTaJIOBJIOXKCHUA, HG3(1)(1)6‘KTI/IBHOCTB, HCIIbITBIBACMAast IO TIPUYUHE XAPaKTCPUCTUK
0a30BbIX CETEH, MOKA3bIBAET, YTO YKA3aHHbIC pPE3ePBHBIE MEPbI HE SIBJISTIOTCSI BIIOJIHE
HanexxabiMi. GPS/GNSS TpeOyer Haamuusi CUCTEMbI BOCCTAHOBJICHHS MTOCIIE OTKA3a, OHAKO
CHUCTeMa BOCCTAaHOBJICHMsI TIOCJIE OTKa3a TaKXkKe JOJDKHA ObITh yCTOWYMBOH, TPH 3TOM
cranaapt, onpenensiembrii IEEE u ITU-T, Takke He sBIsf€TCA yCTOMYUBBIM, MO3TOMY €lle
OJTHA CHCTE€Ma KaK pe3epB JJIl YAaCTHYHO YCTOWYHMBOIM CHCTEMbI HE CITOCOOHA yAOBIETBOPSTH

TpeOoBaHUsIM 0COO0 KPUTHUYHBIX CETEH, U B JIUTEPATYPE MIUPOKO HAOIFONAIOTCS HEHAEKHbIC

yemosus. [5] [6] [7] [8]

B pe3yjbTaTte, H3-3a BBIICOMUCAHHBIX HCAOCTATKOB W HEIPUTOAHOCTU CYIIECCTBYROIIUX

peleHui BO3HUKJIA HEOOXOIUMOCTh B pa3paboTKe B JAHHOM O0JIACTH TEXHUKH.
Henar nzodperenus

Hacrosimee wu3o0pereHue ObUIO pa3paboOTaHO € Y4YETOM CYIHIECTBYIOIIUX CHTyaluil U

HarpaBJICHO Ha YCTPAHCHUE BBILLICYITOMAHY ThIX HEJOCTATKOB.
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IlepBryHON LENBI0 HACTOSILEro HM300peTeHHs sBIsieTCs mnepenada (pasoBOH M 4aCTOTHOU
cuHxpoHm3anmu B ypoBHe DTM, neiicteyrommem no IP/MPLS-cern, BMecto mnepenmauu
($a30BOI M YACTOTHOW CHHXPOHU3ALMH B cCOBpeMeHHbIX IP/MPLS-ceTsix ¢ ncronp3oBaHnEM

PTP (IEEE 1588) u onpenensiemoii crangaptom ITU-T 8275 x.

Jlpyroli Lenbi0 HACTOALIET0 H300peTeHMs SBISETCS TMOJNyueHHe (a3oBOH M YaCTOTHOU
CUHXPOHU3AIINH, HE BJIEKyIIel 3a coO0H Kakue-TiO0 JOMONHUTENIbHbBIC KAITUTAJIOBIOXKESHHUSI 1

OKCILTYaTallUOHHBIC PaCXOAbl AJisi CyICCTBYOIUX ceTel.

Jlns mocTHKeHMsl BBILIEONHCAHHBIX ILeJied HacTosnee H300peTeHHe NpPEeACTaBisieT coOOon
HOBBIH crioco® obecneuenust pa3oBoii M yacToTHOM cuHXpoHM3auuu B IP/MPLS-cetu 6e3
HeoOxomumocTH B cranaaptax ITU-T G8275.1 (nmonnas nopnepxka cuaxponuzauuun) u IEEE
G8275.2 (vacTHuHasi MOANEPIKKA CUHXPOHM3ALMH) M 0e3 KaKUX-THOO KamUTaJOBJIOXKEHUMN
IUIsl IPUMEHEHUs] YKa3aHHbIX CTAHIAPTOB, M CIOCOO KOTOPBINA BKJIIOYAET CIEAYIOLINE 3TAIbl
criocofa: mepexyoYeHne curHana nocjienosarenbuoctu PPS/PPS+ nmocpencTtBoM mpoTokona
DTM, nepenavya curHana mnocienoBareibHocT PPS/PPS+ B npyroit koHeun cetu uepes
BUPTYaJIbHBIN KaHaj, MMOBTOPHOE NEPEeKNIF0YEeHHe CHUrHana nocieposareibHocTH PPS/PPS+
nocpencrsoM npotokona DTM, npeoOpasoBanue curHana nocienosareibHocTn PPS/PPS+,
npuUOBIBAKOINEro B Opyrod koHel, B maHHbie ToD u PTP u ux mepemaya Ha KOHEUYHBIH

KOMIIOHEHT.

Cucrema, B KOTOPOH HCIIOJIb3Y€TCSI BBILIECYTTOMSTHY ThIH CIIOCO0, COIEPIKHT: MOKa3aHHs YacoB,
narotve BbiBon ToD (Bpewmst mHs1), BbIBON nochenoBareabHocTu PPS/PPS+, w/unu PTP, unu
ToD;, mnepemaromuii mexanusM, mnpeoOpasyromuii manmaeile ToD u PTP B curHan
nocienosarenbHocty PPS/PPS+ Ha onmHOM KOHIE ceTH, a 3aTeM MEePeKIFOYAOLINA ¢
ucnonb3oBanueM nporokosa DTM; npueMHbII MexaHU3M, MNEpearOllUi  CHUTHAN
nocienosarenbHocTd PPS/PPS+ B OKOHEUYHBIH KOMITIOHEHT IOCPEICTBOM MEPEKIFOUCHUS
curHana nocaenosarensHoctu  PPS/PPS+ ¢ ucnmonb3oBanmem mnporokoma DTM  u
npeoOpazoBanust B naHHble ToD u PTP Ha npyrom KoOHIE ceTH; M BUPTYaJbHBIH KaHAa,

obecnieunBarouii ocTaBKy curaaina PPS u3 onHOro koHma B Apyroi.

CTpykTypHBIE M XapaKTepHbIE MPU3HAKU HACTOSIIErO M300pETEHHUs W BCE MPEUMYIIECTBA

CTaHyT OoJie€ TOHATHBIMH TPH O3HAKOMIJIGHHH C MOAPOOHBIMH OMHUCAHMSIMH C (HUrypamy,
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NPUBEACHHBIMUA HIJKE, U CO CCBUIKOH Ha (UIyphl, H, CIEAOBATENIbHO, OLEHKA IOJDKHA

NPOBOJMTHCS C YUETOM YKa3aHHBIX (PUTYP U MOAPOOHBIX MOSICHEHUIA.
Kpatkoe onucanue rpadpuueckux Matepuajion

Ha ¢wur. 1 mnpencraBneH cxeMaTHYeCKHil BHA BapHaHTa OCYINECTBJIEHUS CHCTEMBI,
obecneunBaromieil  (pasoByr0 M UACTOTHYKO CHUHXPOHM3ALMIO, COIJIACHO HACTOAIIEMY

M300PETEHHIO.

Ha ¢ur. 2 npencrasieH cxemMatndeckuil BHJ JPYroro BapHaHTa OCYINECTBJICHUS CHUCTEMBI,
obecrieunBaromieil  (a3oByl0 U YACTOTHYK) CHHXPOHHU3ALMIO, COIJIACHO HACTOSIIEMY

N300PETEHHIO.

Ha ¢ur. 3 nmpencrasneHsl pe3yJibTaThl UCTIBITAHUH CUCTEMBI, obecneunBaromei GpazoByo u

YACTOTHYI0 CHHXPOHM3ALHMIO, COTIACHO HACTOALIEMY H300PETEHHIO.
Onucanue cCbLIOYHBIX MO3HIHIA
100.  AtoMHBIE Yachl
210. Ilepenaromuii MEXaHU3M
211. TlepBuuHOoe mpeoOpas3yrollee yCTPOUCTBO
212. IlepBu4HOE NEpEKIIOYAIOLIEe Y CTPONUCTBO
220. IlpuemHblli MEXaHU3M
221. Bropu4yHOe mpeobpasyroiiee yCTPOHCTBO
222. BropuuHOE mepekIroyaroniee yCTPONCTBO
300. BupTyanbpHbIl KaHAT
400. OxOHEYHbIH KOMIIOHEHT
ITonpoOHoe onucanue usodpereHust

B 3ToM mompoOHOM ONMMCaHMM TPENNOYTHTEIbHbIE BapUAHTBI OCYIIECTBJICHHUS crocoda u

cucteMbl odecrieueHust (pa3oBOil M YaCTOTHON CHHXPOHU3ALNH, PACKPBITBIX B COOTBETCTBUU C
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HAaCTOAIIUM I/1306peTeHI/IeM, ONmuCaHbl HUCKIIOYUTECJIBHO C MLEJIbKO JIYUIICrO INOHUMAaHUA

o0BexTa.

OnmcaHHBIl HIDKE CIIOCOO B OCHOBHOM OTHOCHTCS K Iepenaue naHHbIX ToD (Bpems nH:)
w/mnn nporokona PTP, unu curnana PPS, npunsToro n3 aromueix yacos (100), B OKOHEUHBIH
koMmroHeHT (400), pacnionoxeHHbl B mpueMHoi 9actu. Jlanueie ToD u PTP npeobpasyroT B
PPS B xozxe ykazaHHOro npouecca rnepefadyu U JOCTABJSIIOT ¢ UCTIONb30BAHHEM BUPTYaJIbHOTO
kaHaiga (300). B xome ykasaHHOro mpouecca ¢ HCHOJNb30BaHHEM TmpoTokosa DTM

BBITIOJIHAIOT ONEPALHI0 MIEPEKIIFOYCHU.

Oransl croco0a, pacKpbITOro B COOTBETCTBUHU C HACTOSIIIUM H300pETEHHEM, KPATKO OMHCAHBI

HUKE!:

. nepexIoueHne CurHana mnocnenoBatensHoctd  PPS/PPS+ ¢ mcnonbp3oBaHuem
nporokona DTM,

. nocTaBka curHama mnocnenosarenvHoctn PPS/PPS+ B mpyroit konern cetu ¢

UCTIOJIb30BAaHUEM BUPTYyasibHOTO KaHana (300),

. MIOBTOPHOE MEPEKIIIOYeHHEe MepelaHHOro CUrHaja nocnenosatenbHoctd PPS/PPS+ ¢

UCIIONIb30BaHueM npotokona DTM,

. nepenaya curHana nocienosarenbHoctu PPS/PPS+, mpunsitoro Ha npyrom KoHue, B
OKOHeuHbI KOMIOHeHT (400) ¢ ucnosnb3oBaHHeM npeoOpasoBaHusi B naHHbie ToD (Bpems

nusi) v/uimu PTP.

B ommcanHoM Hmpke criocobe curHan PPS moxer ObITh mpHHAT M3 aTOMHBIX 4yacos (100),
JAOIINX BBIBOI TaKMM OOpa3oM, mpu 3ToM curHail PPS Takke mosydaercs mocpencTBOM
npeodpasoBanus naHHbIX ToD u PTP, npuHsaThIx U3 atoMHbIX 4acoB (100), maromux BBIBOX

ToD (Bpewmst nHs1), B curHaun nocienosatenbHoctd PPS/PPS+.

Ha ¢wur. 1 mnpencraBnen cxeMaTHYeCKWl BHA BapHaHTA OCYINECTBJICHUS CHCTEMBI,
obecneunBaromeil (asoByH0 M UACTOTHYK CHHXPOHM3ALMIO, COIJIACHO HACTOAIIEMY
u3o0perennto. [Ipencrasnennsie 3neck aroMHble Yachkl (100) nmpuanmMarot ToD (Bpems oHs) u
BBINTOJTHEHBI C BO3MOXKHOCTBIO BbIBOga PTP, kak omumcano B cranmapte IEEE (1588v2).
IIpunsateie 3 Hux naHHele PTP cHawama npeoOpasyroT B CHUTHAJ MOCIENOBATEIbHOCTH

PPS/PPS+ ¢ wucmonb3oBanmeMm paccuntaHHOi Ha 310 (210) PCB (meuartHoli mnatel), u
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npeoOpa3OBaHHBIN CHTHAJ MEPEKIIFOYAIOT ¢ HCrob3oBanueM npotokoina DTM. Curnaan PPS
JOCTABJISIIOT B JPYTOil KOHELl CETH C MOMOIIBI0 BUPTyaibHOro kaxana (300) DTM. Curnan
PPS, nocraBneHHBIN B APYrol KOHEIl CETH C MCIOJb30BAHUEM BHUpPTyasbHOro kanana (300)
DTM, cHayaja nepexkyaryaroT ¢ UCNoib30BaHueM npotokojga DTM ¢ nomompr npuemMHOro
mexannsma (220) Ha 3TOM KOHIE, a 3areM mpeodpasyroT B manHble PTP mocpencTsom
paccuntanHoli Ha 5T0 PCB (mewatHoil muater), conepskameidl ()a3oBYH0 M UYaCTOTHYIO
CHHXpOHM3alM0 u pomnonHurenbHoe ToD. Takum oOpas3oMm, mnpeoOpa3oBaHHbIE AaHHBIE
JOCTABJISAIOT B OKOHEYHBIH KOMIIOHEHT (400), sBISIOIIMNCSA TOCIEAHUM KOMIIOHEHTOM

MIPUEMHOM YaCTH.

B nomosmHeHme K JaHHOMY BapUaHTy OCYLIECTBJIEHHWS B JaHHOM CHCTEME MOIYT
UCTIONB30BaThCsl aroMHble dachl (100), matomue BriBOA mocnenosarenpbHocTH PPS/PPS+. B
JAHHOM BapUaHTEe OCYIIECTBIEHUs mepenaromuii Mexanu3m (210) BBINOJHSET TOJBKO

nepexitouenue curHana PPS, nmpunsitoro nepenarormum mexanuzmom (210).

Ha ¢wur. 2 npencraBneH cxeMaTHYeCKMH BHJ JPYrOro BapHaHTAa OCYLIECTBJIECHHS CHCTEMB,
obecneunBaromieii  (asoByH0 M YACTOTHYK CHHXPOHM3ALMIO, COIJIACHO HACTOSLIEMY
m3obperenno. B nmaHHOM BapuaHTe OCYLIECTBIEHHs, B OTIMYME OT BapUaHTa
OCYILECTBIIEHHSI, MPeNCTaBiIeHHOro Ha ¢ur. 1, mpeodpasosanusi PTP-PSP u nepexmouenue B
nporokosie DTM  OCyIIeCTBISIOTCS OTHOENbHBIMU YCTPOMCTBAMH BMECTO JOOABJICHUS
paccunTtaHHOW Ha 3TO BHyTpeHHedi PCB (meuatHod miatel). B nmanHOM BapuaHTte
OCylIeCTBJICHUs] Tiepenaromuii MexaHu3M (210) B MCXOOHOW YacCTH CHCTEMBbI CONEPIKHUT
nepBuYHOE Tpeodpasyromiee ycrpoictBo (211), mpeobpasyromee nanueie ToD u PTP B
curnan PPS, u nepBu4HOe nepekiroyaromiee yCcTpoicTso (212), nepexmoyaromee curHan PPS
¢ ucnosb3oBanueM nporokona DTM. B nanHOM BapuaHTe OCYILECTBJICHHs, aHAJOTUYHO,
yKa3aHHBbIA TpPHEMHbIH MexaHusM (220), mpeayCMOTPEHHBIH B JPYrod HYacTH CHUCTEMBI,
COJZIEP’KUT BTOPUYHOE TepeKIoUaroinee ycTpoicTBo (222), mepekirovaromiee curHan PPS ¢
ucrosb3oBaHueM mnportokona DTM, u BTOopmuHOe mpeodpasyromee ycTpoiictBo (221),
npeodpasyromee curHai PPS B manueie ToD u PTH u mepenaroimmee ux B OKOHEUHBIH
komroHeHT (400). Kak BHOHO, B cHCTEMe, PacCKpBITOH B COOTBETCTBHH C HACTOSIIUM
u3obpeTeHnemM, onepauuu npeodpaszoBanusi PTP-PPS u mepekitoueHus ¢ UCHOIB30BaHUEM
npotokona DTM MOryT BBINOJIHATBECS OAHUM BCTPOCHHBIM yCTPOWCTBOM, MPHU 3TOM KaXKaas

onepanuns TakKE MOKET BbIINIOJIHATBCA OTACIbHBIMUN YCTpOﬁCTBaMH.
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Ha ¢wur. 3 npencraBnens! pe3yabTaThl UCIBITAHUA CUCTEMBI, oOecreunBaromeii $pa3oByo U
JaCTOTHYI0 CUHXPOHH3ALIUIO, COTJIACHO HacTosAmeMy n3odperenuro. Kak BUIHO, B CpaBHEHUN
C CHUCT€MaMH, AOCTYITHBIMU B U3BECTHOM yPOBHE T€XHHUKH, JOCTUTAETCS [0 MEHbIIEH Mepe B

10 pa3 6onbmas 3G PpeKTHBHOCTS.
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POPMYJIA U3OBPETEHUA

1. Cnoco® obecrieuenust (azoBoii W dYacToTHOW cuHXpoHM3aumu B IP/MPLS-cern,
OTVIMYAIOIINICS TEM, YTO BKIJIIOYAET CIEAYIOLINE 3Tambl CIoco0a: MEepPeKNIF0YeHHe CUTHaa
PPS nocpenctsom mporokona DTM, nepenaua curHaisa PPS B ngpyroii koHer ceTu uepes
BUpTYyanbHbIH kKaHau (300), moBTopHOE nepekimouenHne curnaita PPS mocpencTsom mporokona
DTM, npeoOpaszoBanue curnana PPS, npuOsiBaroiero B apyroii koHew, B aaHHble ToD u

PTP, 1 ux nepenava B okoHeuHbIi koMroHeHT (400).

2. Cnocob obecrieueHus pa3oBOM M YaCTOTHOM CHHXPOHHU3ALIMU 10 I1. 1, OTJINYAIOIIHNACS TEM,
YTO BKJIIOUAET CIEAYIOIUi oTan crnocoda: npeodpasosanue nanHbix ToD (Bpems aus) u PTP,

NPUHATBIX U3 aTOMHBIX 9acoB (100), ¢ uenpto nmonyueHus curnana PPS.

3. Cucrema obecneuenuss (a30Boi U YacTOTHOH cuHXpoHm3aumn B IP/MPLS-cern,
OTJIMYAIOIIASACSA T€M, YTO CONEPIKUT Mepenarinuil MexanmMm (210), nepexioyaronfil CUrHal
PPS Ha omHOM KOHIIE ceTH ¢ Ucnonb3oBaHueM nporokona DTM, npuemnsiii Mmexaunusm (220),
nepenatouii curHan PPS B oxoneunsli komnoneHT (400) moOCpencTBOM MepPEeKIFOUYEHHUS
curHana PPS ¢ ucnonszoBanuem mportokona DTM u npeobpasyromuii ero B nanasie ToD u
PTP Ha apyrom KoHIE ceTH, U BUPTyajbHbI kaHan (300), obecrednBarOLINii AOCTABKY

cur"ana PPS u3 ogHOro KoHIa B Apyroi KOHEL.

4. Cucrema obecrieueHusi (a3oBOH W YaCTOTHOW CHHXPOHHU3ALMH IO T1. 3, OTJIUYAOIIASICS
TeM, 4TO conep:kuT aroMmuble dackl (100), naromme BbiBog ToD (Bpemsi mHs), M YKa3aHHBIH
nepenarommii MmexaumsM (210) npeobpasyer nanubie ToD u PTP, npusAThIE M3 yKa3aHHBIX

atroMHbIX 4acoB (100), B curHan PPS.

5. Cucrema obecneueHust (pa3oBOW M YACTOTHOH CHHXPOHM3ALMUHU TO I 4, OTJIMYAOLIASICS
TEM, YTO yYKa3aHHbBIN nepenaronuii Mmexanusm (210) comepskuT mepBUYHOE MPeodpasyroiee
ycTtpoiictBo (211), mpeobpasyromee nanueie ToD u PTP B curnan PPS, u mepBuunOe
nepekyoyaromee ycrpodctso (212), mpoBomsiiiee mnepekirodeHwe curHana PPS ¢

ucnosb3oBanueM nporokona DTM.

6. Cucrema obecrnieueHust (pa30BOH M YACTOTHOH CHHXPOHHU3ALMH MO JIEOOOMY U3 mil. 3—S5,
OTIIMYAIOINASCS TEM, YTO YKa3aHHbIA NPUEMHBbII MexaHu3M (220) comep>XKUT BTOPHYHOE

nepeKroyaronee ycrpoiicteo (222), mepekmovaromiee curan PPS ¢ ucnonb3oBanmem



2 PCT/TR2019/050789

npotokoja DTM, u BropuuHoe npeodpasyromiee ycTpoiicTo (221), mpeodpasyrolnee CUrHAT

PPS B nannbie ToD u PTP u nepenaromiee ux B OkOHeUHbIH KOMIOHEHT (400).
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