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Pedepar:

1. Y nuceprauiiiniil pob0Ti pO3B’s13aHO aKTyaJIbHYy HayKOBO-TIPAKTUYHY 3a71a4y yIO0CKOHaJIEHHSI IPOLiecy
IIJIaHYBaHHS Ta ONTUMI3allii pafiiomepeski CTiIbHUKOBOTO 3B513KY 32 PaXyHOK 3aCTOCYBaHHS TEXHOJIOTI] U POBOro
IBiliHMKA. AHami3 cnenudikaliii Ta pekoMeHaaniit MbKHapogHOI CITiJIKK eJIeKTPO3B'sI3Ky Ta KoHcopuiymy 3GPP
(anry. 3rd Generation Partnership Project) mono oco6amBocTeit no6yn0Bu Ta PyHKLIOHYBAHHS CTiJIbBHUKOBUX
MepexX 3B'SI3Ky [10Ka3aB, 110 aHi 0co6aMBOCTI Mepexx cTaHnapTy 3GPP cyTTeBO BiIpi3HSIOTHCS, 1110 BUMArae pisHUX

MigXoxiB IO MPOLECY IIaHYBaHHA Ta ONTMMi3alii HUX Mepesk. AHasli3 TPEHiB BUKOPUCTAaHHS JaHUX MEPEXK BUSBUB,



110 NJIaHyBaHHS Ta ONTHMI3allis MEPEXX APYroro Ta TPEThOTO MOKOJIiHb € HEAKTYaIbHOIO 33/1a4€l0, OCKIJIbKUA TPEHIU
NIOKa3yIOTh CTabislbHEe 3MEHILIEHHS YaCTKU LIUX MEPEX B 3araJlbHOMY IepeaHomy Tpagiky. HaTomicTs, 10751 Mepex
YETBEPTOTO Ta II'SITOTO MTOKOJIiHb CTA0I/IbHO 30iIbIIY€ETHCS, OKPIM TOTO, IPOTHO3H, 110 HAZAI0ThCS IIPOBITHUMU
TeJIEKOMYHIKaliilHUMY KOMIIaHisIMU IT0OKa3yI0Th, 1[0 TeHEHIIis 30i/bIIeHHs YaCTKU JaHUX MePeX 30epiraTuMeThbCsl
moHanmMeHme 1o 2027 poky. TakuM YMHOM, aKTyaJIbHOIO € 337ja4a IIJIaHyBaHHS Ta onTuMisanii mepex 4G ta 5G. B
X0Ji aHasi3y iCHyIOYMX IiAXOMIIB 1010 IIJIaHYBaHHS Ta ONTHUMI3alii pazioMmepesxi CTiIbHUKOBOTO 3B'S13KY BUSIBJIEHO
neBHi ix Hefosiky, a came: POKyC BUKJIIOYHO Ha TEXHIYHOMY aCleKTi IJIaHyBaHHS, 1[0 POOUTSH iX MaJIoNpUAaTHUMU
17151 BAKOPMCTAHHS B PeasibHill Mepexi, BiICYyTHICTb aBTOMAaTUYHOTO 0OMiHy iH(pOpMaliielo 3 Mepexelo, BilCyTHICTb
interpauii GIS (anrsi. Geographical Information System) Ta ¢pokyc Ha OfHOMY 3 JBOX LIJISIXiB IIPOBELIEHHS
onTumiszatii (KoHGirypauiitHuil abo anapaTHuil), 6e3 ypaxyBaHHs iHuoro. B siteparypi 3apjaya rnjaHnyBaHHs Ta
ONTMMi3allii MepexXi He PO3IJajanacsa KOMIUIEKCHO, B KOHTEKCTI ypaxyBaHHS SK TEXHIYHUX, TaK i EKOHOMIYHUX,
MapKETHMHTOBUX Ta IOPUINYHUX ACMEKTiB. TaKMM YMHOM, aKTyaJIbHOIO € 337]Ja4a CTBOPEHHS YI,OCKOHAJIEHOTO METOY
IJIaHYBAaHHS PalioMepexi CUCTEMHU CTiIbBHUKOBOTO 3BS13KY, SIKUI BUPIillyBaTUM€E OCHOBHY 3aJjauy IJIaHyBaHHS 3
ypaxyBaHHSM TE€XHI{YHOTO, EKOHOMIYHOT0, MAPKETHUHIOBOT'O Ta IOPUIUYHOTO ACIEKTiB, MOXJIUBICTIO KOMIIJIEKCHO]
OIIiHKHM pillleHb o0 onTuMisanii pagiomepexi, inTerpauieto GIS Ta apToMaTtusanieo 06MiHy JaHUMU 3 MEPEXEI0
mogo ii ctany.

2. The actual scientific and practical problem of improving the process of planning and optimizing the cellular
radio network through the use of digital twin technology is solved in the dissertation work. Analysis of the
specifications and recommendations of the International Telecommunication Union and the 3GPP consortium
regarding the features of the construction and operation of cellular communication networks showed that these
features of the 3GPP standard networks differ significantly, which requires different approaches to the planning
and optimization process these networks. The analysis of trends in the use of network data revealed that planning
and optimizing networks of the second and third generations is an irrelevant task since the trends show a steady
decrease in the share of these networks in the total transmitted traffic. Instead, the percentage of fourth- and
fiftth-generation networks is steadily increasing, and forecasts provided by leading telecommunications companies
show that the trend of increasing these networks' share will continue until at least 2027. Thus, the task of planning
and optimizing 4G and 5G networks is relevant. In the course of the analysis of the existing approaches to the
planning and optimization of the cellular radio network, certain of their shortcomings were revealed, namely,
focus exclusively on the technical aspect of planning, which makes them unsuitable for use in a real network, lack
of automatic exchange of information with the network, lack of GIS integration and focus on one of the two ways
of optimization (configurational or hardware), without considering the other. In the literature, the network
planning and optimization task was not considered comprehensively in the context of considering both technical
and economic, marketing and legal aspects. Thus, creating an improved method of planning the radio network of
the cellular communication system is urgent. This will solve the main planning problem, considering technical,
economic, marketing, and legal aspects, the possibility of the comprehensive evaluation of decisions regarding the
optimization of the radio network, GIS integration, and automation of data exchange with the network regarding
her condition.
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