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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 49.33.29

Tema gucepranii:

1. ITligBuIIeHHS TOKA3HUKIB SIKOCTI CUHXPOHI3allii CydacHUX MEPEK MOOIILHOTO 3B'SI3Ky

2. Improving synchronization quality characteristics for modern mobile communication network

Pedepar:

1. O6'eKT BOCIiIKEHHS: IPOLECU CUHXPOHI3allil 4aCTOTH Ta Yyacy Cy4yaCHUX MEPEXX MODIIbHOTO 3B'S13KY; METa
po6OTH: NiABUILIEHHS IOKA3HUKIB SIKOCTi CHHXPOHi3allii Cy4aCHUX MEPEeX MOOIJILHOTO 3B'SI3Ky HMIJIIXOM JOCJIiIKEHHS
Ta pO3POOKU METOIB i peKOMEeHALIil 1010 ONITUMAJIBHOTO BIIPOBA/I>)KEHHSI HOBITHIX IIPOTOKOJIIB CUHXPOHI3aLji
YaCTOTH Ta 4Yacy B YMOBax II€PEXOly O TPAHCIIOPTHUX MEPEXK 3 KOMYTALli€l0 [TaKeTiB Ta 3aCTOCYBAHHS CYy4aCHUX
KOHCTPYKIi#l 1o6yoBY 6a3oBux cTaHliiit NGMN; BOCKOHaIEHHS PO3rajly’KeHUX CUCTEM CUHXPOHI3allii yacy
TWSTFT; nigBuineHHs eEKTUBHOCTI BUKOPHUCTAHHS 001aHAHHS CUHXPOHi3allii, ke 3a6e3redye HopMaTUBHE
dyHKUioHYBaHHS "ocTpoBiB SDH" B potieci eBotoLii TpaHCIIOPTHUX MepeX Bin SDH 1o Mepex 3 KoMyTallieio
IIaKeTiB; po3pobka peKoMeH ALl 3 100yHoBU 00'eIHaHOI MepesKi CUHXPOHI3allil YacToTu Ta yacy; METOAU
JOCJIIPKEHb: MATEMATUYHUI aHaJli3, TEOPist UMOBIPHOCTI, METOAM MaTEMATUYHOTO MOJEJIIOBAHHS; TEOPETUYHI Ta
[IPaKTUYHi pe3ybTaTy i HOBU3HA: pO3p06JIEHO PEKOMEH 1AL 010 BUOOPY HOBITHIX IIPOTOKOJIIB CUHXPOHI3aLii 115

3a0e31e4YeHHs BiITBOPEHHS CUIHAJIiB CUHXPOHI3allii Ha epeBajloyHill TPaHCIIOPTHIN MepesKi CydacHUX MepesK



MOOGITILHOTO 3B'S13Ky; PO3p00JI€HO peKOMEH ALl o0 3a6e3eyeHHs] CMHXPOHI3allil 4aCTOTH Ta Yacy B MepesKax
Cy4acHOTro MOGiILHOTO 3B's13Ky 3a oromoroio rpotokosty PTP IEEE 1588-2008 1151 pisHOTO piBHS 3aBaHTa’KEHOCTI
KaHaJliB MEPEeX 3 KOMYTallielo [IaKeTiB; BIIEpIIe PO3POOIEHO METO], OLIiIHKU [1apaMeTPiB KaHaJliB CUHXPOHi3allii B
Cy4aCHHUX MEPEXKax MOOIIBHOTO 3B'S3Ky IJ1s1 IOCTAaBKU CUTHAJIiB CUHXPOHi3allii TPy BUKOPUCTaHHI TEXHOJIOTI
posmnozineHnx 6a30BUX CTAHIiN, IKA BifIPi3HSAETHCS aHATITUYHO, CXEMOIO ITOOYIOBY IETEKTOPA OL[iHKY Ta
IIO3BOJISIE TIABUIIUTH SIKiICTh TIOCTaBKY CUTHAJIIB CUHXPOHI3allii; po3p06JIeHO Ta eKCIIEPUMEHTANIbHO JOCIiIKEHO
MeTo 06pPO6KM CUTHAJIIB 3BipEHHSI Yacy Ta MPUCTPOi Ha iX OCHOBI 1151 BIIOCKOHAJIEHHSI PO3Tajy>KeHUX MepeskK
3BipeHHs 4acy tuny TWSTFT; BjockoHaneHo crocié pe3epByBaHHS 00J1aJHAaHHSI CUHXPOHI3aLil 1151 MiABULIEeHHS
MTOKa3HUKIB SIKOCTi CUHXPOHi3alii "ocTpoBiB SDH" B TpaHCIIOPTHOMY CEPENOBUIIi 3 KOMYTalli€l0 MaKeTiB;
PO3p0o6JI€eHO peKOMEH1allii CTOCOBHO CTBOPEHHSI 06'€JHaHOI MepeXXi CUHXPOHI3allii 4acTOTH Ta yacy Jisl Cy4aCHUX
MEePEXX MOOIJIBHOTO 3B's13KY; CTYIiHb yIIpoBamykeHHs: B HIIP Jlep>kaBHOro MignpueMcTBa "YKpaiHChbKUI HAYKOBO-
mociinHui iHeTuTyT 3B'93Ky"; B JKP BAT "Mepugian" im. C. I1. KoponboBsa; B npoektHi po6otu TOB "BIPKOM"; B
HIP Jep>kaBHoro nianpuemctsa "Aiicoepr”; rajysb: TEXHIYHI HayKH, TeJIeKOMYHiKallii.

2. Object of research: time and frequency synchronization processes in modern mobile networks; research
objective: improving synchronization quality characteristics in modern mobile networks through research and
development of methods and recommendations on optimal implementation of modern time and frequency
synchronization protocols in the context of transition to packet transport networks and usage of modern NGMN
base stations; improving of distributed TWSTFT time synchronization systems; improving of efficient usage of
synchronization equipment for normative functioning of "SDH islands" while shifting from SDH to packet
networks; recommendations development on combined time and frequency synchronization network design;
research methods: mathematical analysis, probability theory, mathematical model approach; theoretical and
practical results, and novelty: recommendations are developed on the choice of the newest protocols for
synchronization of a modern backhaul mobile network; recommendations are developed on providing time and
frequency synchronization in modern mobile networks using PTP IEEE 1588-2008 protocol for different traffic
intensity of channels in packet transport network; method is newly developed for estimating of synchronization
channels parameters in modern mobile networks using distributed base stations technology - it differs analytically
and by estimating detector diagram and allows improving synchronization quality; methods for processing of
synchronization signals and those methods based devices for improvement of distributed TWSTFT
synchronization networks was developed and tested; improved is method of synchronization equipment
redundancy for increasing quality parameters of "SDH islands" synchronization in packet transport;
recommendations are developed on design of combined time and frequency synchronization network for modern
mobile networks; degree of implementation: Research Center "UNDIZ"; Research Center "Merydian"; System
Integrator "Wircom"; Research Center "Iceberg"; sphere of use: technical science, telecommunications.
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