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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHX PYOPHK: 49.33.29

Tema gucepranii:
1. TligBuIIeHHS JOCTYNHOCTI TEJIEKOMYHIKALiTHUX II0CJIYT B MEPEXKAX MOOIJIBHOTO 3B'S3KYy.

2. Increasing the availability of telecommunication services in mobile networks.

Pedepar:

1. Inceprarnifina po60Ta IPUCBIYEHA PO3BSI3aHHIO aKTyaJIbHOTO HAyKOBOI'O 3aBaHHS PO3PO06JIeHHS MOeIeH,
METO[IiB Ta aJITOPUTMIB MiJiBUILEHHS JOCTYIHOCTI T€JIEKOMYHIKaL[iTHUX TIOCJIYT LUISIXOM 6ajlaHCyBaHHS
a60OHEHTCHKOTO HAaBAaHTAXKEHHS i/ 4ac MiKOBUX HABAHTAKEHb HA OKPEMi CETMEHTHU MEPEX MOOLIBHOrO 3B'SI3KY.
[IpoBeeHO aHasli3 CTaHy Ta TEHAEHLiN PO3BUTKY KOMIPKOBUX MePEX MOOINLHOTO 3B'13Ky. BCTaHOBJIEHO, 110 Ha
IIpoliecy HaJlaHHs MOCJYT 3B'SI3Ky i 3abe3leyeHHs iX HellepepBHOCT] BU3HAYa/IbHUM BILIMB MalOTh MEXaHi3MU
KEepyBaHHS MOOIJIbHICTIO Ta 6ajlaHCyBaHHS aOOHEHTChKOIO HaBaHTaKE€HHSI. Briepliie 3alIpOIIOHOBAHO iTepalifiHUN
MeTOJ, 6aslaHCyBaHHSI aDOHEHTCBHKOTO HAaBAaHTAKEHHS Y KOMiPKOBill MepesKi MOOIJIBHOTO 3B'S3Ky, SIKUI Y TIPOLIEC]
PO3IIoZiNy BpaxOBye NOCTYITHI MEPEXHI pecypcu He Julie CYCifHIX KOMipOK, a i 6ibll BinfanieHux Bif, LiabOoBOi,
BpPaxOBYe 3aBaHTAKEHICTb KOMiPOK, TUIT aDOHEHTCHKOI'O HaBaHTaKE€HHS], IIBUKICTh [IEpEMIlleHHSI aDOHEHTChKOTO
TepMiHaJy Ta €(PEeKTUBHICTb BUKOPUCTAHHS HUM KaHaJly 3B's13KY, 3a6e31e4ye IEPEHEeCEHHS YaCTKU aDOHEHTCBHKOTO
HaBaHTAKEHH$ BiJl IEpeBaHTaKEHOI 10 Oy[b-SIKOi JOCTYMHOI HEJOBAHTAXXEHOI KOMiIPKM MEPEXi 6€3 3pOCTaHHS

PiBHS BTpaT 3anuTiB. PO3BMHYTO MO€J1b TOIIOJIOTIYHOI CTPYKTYPH KOMipKOBOi Mepeski MOOiJIbHOTO 3B's13Ky Ha



OCHOBI rpady, siKa B npoleci ¢opMyBaHHS 3B'SI3KiB MK MEPEKHUMU €JIeMEHTaMU1 BPaxOBy€ MHOKUHY 3aHATUX
KOpPHCTyBauyaMU PeCcypciB Ta ix CTaH CTOCOBHO CYCiHiX CErMEHTIB Mepexi, 10 Jla€ 3MOTY MiIBUIIUTYU e(PEeKTUBHICTb
OaslaHCyBaHHS aOOHEHTCHKOTO HaBaHTaKeHHs. OTpUMaB IOaJbIIN PO3BUTOK METOJ, OL[iHIOBAaHHS €(EeKTUBHOCTI
BMKOPHMCTAHHSI KaHaJy 3B'S3Ky, SIKU/ BUKOPUCTOBYE y3araJlbHEHUI KPUTEPiil NOro 4aCTOTHOI Ta €HEPreTUYHOI
ePeKTUBHOCTI, IJIIXOM ypaxyBaHHS Bifjaani Mk meskero [lIleHHOHA Ta TOYKOIO, 110 TI03HAYa€ YACTOTHY Ta
eHepreTnyHy eeKTUBHOCTI 6e3NpoBigHOro iHTepdericy mifcucTemMu pagioMmepesi i Jae 3MOTy BUBHAUUTH
ONTUMAJIbHY CTPATETIIO IJIaHyBaHHSI MepesKi MOOiJIbHOrO 3B'3Ky. [IpoBejeHO MOIe/II0BaHHS IIPOLIECY
(PYHKLIOHYBaHHS KOMiPKOBOI MEPEXi MOOIZIbHOTO 3B'S13Ky B YMOBAX MiKOBUX HABAHTA)KEHb HA OKPEMI TPy

KOMIpOK.

2. The thesis is devoted to solving the relevant scientific task of development the methods, models and algorithms
for increasing the telecommunication services availability by using the load balancing during rush-hour in
particular segments of mobile communication network. The current state and trends of cellular network
development has been analysed in details. It was determined that process of seamless and continious service
provision in mobile network is significantly affected by mobility management and load balancing mechanisms. A
new iterative method of load balancing for mobile communication network has been introduced first time. The
novelty of the proposed method is that it takes into account resource availability in both neighbour and more
distant cells, cells load, user’s velocity and traffic demand and efficiency of spectrum utilization. All these factors in
total provide effective load distribution among the cells without interruption of service provision process. The
topological model of cellular network has been further developed based on the graph, which takes into account the
set of resources occupied by users, connections among the radio network elements, and state of users’ connection
within target cells neigborhoud to improve the efficiency of load balancing. For the description of cells structures,
that are divided into sectors, for the mapping of the basic and more complete interconnection between the
components of the radio network, the graph is proposed without taking into account the overlap of non-related
sectors and with taking into account this overlap. The method of channel utilization efficiency estimation has been
further developed by generalized criterion of spectral and energy efficiency, by using the distance to the Shannon
limit for each user radio link that allows finding the optimal strategy for radio access network planning. The
efficiency of mobile network operation in conditions of peak load on the particular cells has been tested by the
developed simulation model. This system allows to reduce the number of the iterations of the proposed load
balancing algorithm. Also, the base stations allocation for 5G mobile network has been proposed to reduce the
number of active macro- and micro-BSs in the network by successively excluding base stations and the
assignment of serving BSs to individual users based on calculation of the weighted distance between the selected
user and all the BSs in the network.
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