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1. MeTogosoris nigBuleHHs: €(PEeKTUBHOCTI OLIiHIOBAaHHS IIapAMETPIB i XapaKTepUCTUK paflioKaHaliB

KOPIIOPATUBHUX TE€JIEKOMYHIKaL[ITHUX MEPEXK

2. Methodology for improving the efficiency of estimation of radio channel parameters and characteristics in
corporate telecommunications networks

Pedepar:

1. InceprauiiiHa po60Ta NpUCBSIYEHA BUPIIEHHIO aKTyaJIbHOI HAYKOBO-IIPUKJIAIHOI TPO6IeMU PO3POO6JIEHHS
METOJIOJIOTIi OLIIHIOBaHHS NIapaMETPiB Ta XxapaKTePUCTUK paliOKaHAaIiB i3 BpaXyBaHHSIM MaKCHUMaIbHO-MOXXJIMBOI
KiJIbKOCTi pi3HOMaHITHUX (PaKTOPIB BIIJIMBY Ha 6a3i CTaTUCTUYHUX 3B'I3KiB MK HUMHU 3 METOIO IIiIBULLIEHHS
TeXHIYHOI e(PeKTUBHOCTI KOPIIOPATUBHUX TEJIEKOMYHIKALIIHUX MEPEX Ha eTalax MNPOeKTyBaHHS Ta ONTHUMi3allii.
751 BupimeHHs po6eMy BUKOPUCTAaHO METOAM MaTeMaTUYHOI CTATUCTHKY Ta PErpeciiiHOro aHajli3y pe3ysbTatiB
€KCIIEPMMEHTAJIbHUX JIOCIIi/I)KEeHb, HA OCHOBI SIKUX, 6YJI0 pO3p00JI€HO METOAU OL[iHIOBAaHHS OCHOBHUX [TapaMeTpiB
paziokaHasiB KOPIIOPATUBHUX TEJIEKOMYHIKALIHUX MepeX. 3alIpPONIOHOBaHI METOAU BPAaxOBYIOTh IIPOLIECHU
MOIIMPEHHS CUTHAJIB, BHYTPIIIHI i 30BHIIIHI ()aKTOPH BIUIMBY Y KOPIOPATUBHUX IIPUMIILIEHHSX Ta IPU3HAYEH] 1151

3a0e3ne4yeHHs HellepepBHOI ONITUMI3allii IOKPUTTS MepeXi pafiofocTyy, py MiHiManbHUX iHQOpMaLiiHKX



BTpaTax, Ta €(PEKTUBHOIO KEPYBAHHS PECYPCaMU 151 OTPMMAHHS ONTUMAJIbHUX TEXHIUHUX [TOKA3HUKIB
paziokaHadmiB. [nis 36inbl1eHHs MWBUIKOLI 0OpOOKY pe3ysbTaTiB IIif 4ac 1o4aTKOBOi ONTUMI3allil Mepexi Ha eTanax
IIPOEKTYBaHHSI, PO3pO0JIEHO METO/L OLiHIOBaHHSI TAPaHTOBAHO]I IIPOIYCKHOI 3JaTHOCTI paZlioKaHasliB KOPIIOPaTUBHUX
TeJIEKOMYHIKalilHUX MepeX IJ1s1 Iepefadi pisHUX TUIIB Tpa@iky. Briepiie 3anipoloHOBAHO iHTerpajbHi OKAa3HUKU
edexTUBHOCTI pagiokaHanis Ta Aii pakTOpiB BIJIMBY 7151 IPOTHO3YBAaHHS iHPOPMaLIITHMX BTPAT B MeXKaX IIOKPUTTS
MepexX paliofocTymy. Bnepiue 3anporioHOBaHO CTOXaCTUYHY MOJieslb (QJIyKTyallilii OCHOBHUX ITapaMeTpiB
paziokaHasliB Ha OCHOBI iHT€pBajly PO3CiIOBaHHS MOJEJIEN PErpecii, Ka, BUKOPUCTOBYE CTaTUCTUYHY iMOBIPHICTD i
IYcIiepcio. Briepiie 3anpornoHoBaHa METONOJIOTi OLiHIOBAHH ITaPaMETPIB Ta XapaKTEPUCTUK pPajlioKaHaliB

KOPIIOPaTUBHUX T€JIEKOMYHIKaIiTHUX MepesK, Ha OCHOBI y3araJlbHeHUX MaTeMaTUYHUX MOesel.

2. This thesis is concerned with addressing the urgent applied-science challenge of developing a methodology for
estimating radio channel basic parameters and characteristics corporate telecommunications networks
considering influencing factors based on of statistical links between them in order to improve the technical
efficiency of corporate telecommunication networks at the design and optimization stages. The purpose of this
thesis is to resolve conflict between the need for increase in the data-transfer rate for improving the quality of
information and communication services and the necessity for adaptive optimization of the network to reduce
data loss through methods for estimating the radio channel parameters and characteristics in an environment of
the limited radio-frequency resource and the influence of internal and external factors on the premises. This is
achieved through a detailed study of hardware-based solutions for 5G and Wi-Fi wireless access technology and
the processes appearing when sensing traffic in radio channels based the creation of a new approach to estimation
of radio channel parameters and characteristics in order to improve the current methods and models of corporate
telecommunications network design and optimization. Methods for estimating the basic parameters of radio
channels in corporate telecommunications networks have been developed within the methodology. The suggested
methods take into account the signal propagation processes, the internal and external influencing factors on the
corporate premises; and they are intended to ensure that wireless access network coverage is continuously
optimized with the minimum data loss, and the resources are effectively managed in order to obtain optimal
performance characteristics of radio channels. A method for estimating the guaranteed bandwidth of radio
channels for sending different types of traffic in corporate telecommunications networks has been developed in
order to increase the speed of estimation during the initial optimization of the network. For the first time, the
integrated factors of radio channel efficiency and the effect of influencing factors have been introduced to predict
any data loss within wireless access network coverage. For the first time, a stochastic model of fluctuations of the
main parameters of radio channels based on the scattering interval of regression models is proposed, which uses
statistical probability and variance. The theory of estimation of radio channel parameters and characteristics in
corporate telecommunications networks has been further developed based on generalized mathematical models.
The implementation of the suggested methodology in a corporate telecommunications network consists in finding
optimal radio channel parameters with the existence of external and internal influencing factors. Based on
experimental studies of corporate telecommunications networks it was found that the implementation of the
suggested methodology made it possible to achieve 9% increase in the estimation efficiency of the signal strength
at the receiver input and 12% increase in the effective data-transfer rate using the transmitting-and-receiving
equipment capabilities as compared with the existing methods and models. Moreover, applying the suggested
methodology under the significant frequency resource load provided an opportunity for triple increase in the
effective data-transfer rate and 8% enhancement of the signal level. Apart from that, it proved possible to double
the area of guaranteed information and communication service delivery.
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