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Pedepar:

1. B po6oTi 6y710 po3p061€HO METOOJIOTIIO MifBUIeHHS €(PEKTUBHOCTI CTIIbHUKOBUX MEPEX 3B'SI3KY, sIKa [10JIAra€ y
BUKOPUCTaHHI yIOCKOHAJIEHO METO/ly TIJIaHYBAHHS MEPEXi CTiIbBHUKOBOTO 3B'3KY 1711 PO3rOPTaHHS CTiJIbLHUKOBUX
MEPEXX HOBOTO MOKOJIiHHS, METOJy OLIIHKM KJIIOUOBUX ITOKA3HUKIB (PYHKLIIOHYBAaHHS MEPEXi CTiIbHUKOBOTO
oriepaTopa 3 METOI0 He3IepepBHOI ONITUMI3allii Mepexi orepaTopa IJsIXOM BUKOPUCTAHHS METOly ONITUMIizaLii
nifgcucTemMu 6a30BUX CTAHLIN pO3TOPHYTOI MepesKi CTIIbHUKOBOIO OIlepaTopa, yIOCKOHAIEHOTO METOLY
PO3BaHTaKEHHS pajiio iHTepdeicy Mepexi CTiIBHUKOBOI'O OIlepaTopa i3 BUKOPUCTAHHAM miamepexi Wi-Fi
(Wireless Fidelity), meTomy onTuMisallii 6araTopiBHEBOro TPaHCIIOPTHOI'O CETMEHTY CTiJIbBHUKOBOI MEPEX,
yIOCKOHAJIEHOTO METOJY MapUIpYyTH3allii i3 pe3epByBaHHSIM PECYPCiB Ta 6aJlaHCyBaHHSIM HaBaHTaKEHHS
TPaHCIIOPTHOI MepeXXi CTIIbBHUKOBOI'O OIIEpaTopa, METOMY OL[iHKM e€(PEeKTUBHOCTI IPOrpaMHO-KOHQIrypoBaHoi
MEPEXi Ta METOLLy MEPEKELLEHTPMYHOIO MOHITOPHHTIY Ta pPearyBaHHs Ha KibepiHIUIEHTH B MEPEXi onepaTopa
CTLJIBHMKOBOTO 3B’513KYy. 3a JJOTIOMOT'010 PO3PO6JIEHOI METOL0IOTii OIlepaTopaM CTiJIbBHUKOBOTO 3BS13KY BI,AETHCS

niaBUIMTY e(PeKTUBHICTb QYHKIIOHYBAaHHS CBOIX MEPEX 33 PaXyHOK 30iJIbII€HHS PafiiyCy 30H 00CIyrOBYBaHHS



abGOHEHTIB CTIIPHUKOBUX MEPEeX, MiHiMizalii Heo6xiHOI KiJIbKOCTi 6a30BUX CTaHLi /J1s 106YIOBY MEpEXi,
30iIbLIEHHS BJBii KiJIbKOCTiI aKTUBHUX aOOHEHTIB, 5IKi 0OCIYrOBYIOThCSI B CTIJIBHUKY Ta 3a0€3Me4YeHHsI
OaslaHCyBaHHS HaBaHTaKE€HHS B pafionigMepesxi, NiiBUIEHHS] €KOHOMIUYHOI e(peKTUBHOCT] TPaHCIIOPTHOI Mepexi,
NiABUILEHHS PiBHS HAJilHOCTI MEPEXi, ONTHUMI3alii yTusi3alii TpaHCIIOPTHUX KaHaJIiB, IPOBEIEHHS 0iIbII
THY4KOT'O Ta ONEPATMBHOTIO PO3LMPEHHS MEPEXI, 3aIIPOBaJKEHHS HOBYX CEPBICIB, MiIBUILEHHS OIIEPATUBHOCTI
IOCTaBKU JAHUX [I714 iepapxidyHOi CTPYKTYPH PiBHA yIIpaBiiHHA. OTpUMaHi HayKOBi pe3yJIbTaTU JOLIJIBHO
BMKOPHMCTOBYBATH il 4ac IJIaHyBaHHs 6e3MIpoBofoBUX MepexX cTaHnapTy LTE ta 5G, po3pobku o6s1aiHaHHs Ta

IIporpaMHoOTO 3a6e3neyeHHs OJI1 CUCTEM nepe,aaqi HOaHWX, 4 TaKOX B HaB4YaJIbHOMY Hpoueci.

2. An analysis of the quality of customer service in the implemented projects of LTE networks in the world and 4G
networks in Ukraine has established that the claimed requirements for fourth generation networks are not
achieved in any of the implemented networks, and the actual quality of customer service (target efficiency) is at a
rather low level which indicates the low efficiency of existing radio network planning methods, transport
subsystems, control and cybersecurity management methods. This made it possible to determine the directions by
which it is necessary to increase the efficiency of the operation of cellular networks. In this dissertation were
developed several methods to improve network efficiency. The method of planning of the network of the cellular
operator enables cellular operators to more accurately assess the coverage of radio coverage areas, choose key
indicators of service quality, more efficient frequency planning and capital cost calculation, which in turn allows us
to assess the feasibility of constructing a cellular network option. On the basis of this advanced method, a training
software (web-application) was developed to evaluate radio coverage zones of LTE network base stations. The
method for evaluating key indicators of service quality, the level of information security and the efficiency of
cellular networks makes it possible to assess the most important indicators of the quality of functioning and
security of the cellular network network in order to continuously monitor and optimize them when introducing
new services during customer service. The method for optimizing the subsystem of base stations allows to
increase the radius of subscriber service areas of cellular networks, which allows minimizing the number of base
stations for network construction, and therefore reduce the cost of the cellular operator to build the subsystem of
the base stations, that is, increase the economic efficiency of the network. Improved method of the radio interface
off-loading using a non-3GPP standard subnet allow to reduce the load on the radio interface of the network of
the cellular network to an acceptable level, double the number of active subscribers, which are served in the cell,
and provide load balancing and increase the efficiency of the radio subnetwork. The method of optimization of a
multi-level transport segment of a cellular network has been developed, which allows to improve the structure of
the transport network during the transition to new generations networks, providing the necessary capacity and
increasing and improving the efficiency of the transport network. The method of routing with resource reservation
and balancing of the traffic of a cellular operator with the consideration of information security requirements
allows to increase the efficiency of the transport channels usage. The method for evaluating the effectiveness of a
software-configured network allows for a more flexible and operational expansion of the network, the
introduction of new services, increasing the efficiency of data delivery for the hierarchical structure. The method
of network-centric monitoring and response to cyber incidents in the network of the cellular network allows real-
time monitoring of the state of cyber security, its level and, consequently, the efficiency of the cellular network.
On the base of these methods in this dissertation was developed cellular networks efficiency improving
methodology, which is using the improved method of LTE network planning, the key method for assessing
performance of the cellular operator for the purpose of continuous operator network optimizing using the method
of base station subsystem optimization, improved method of radio interface of the cellular operator offloading
using Wi-Fi, the method of optimization of multi-vehicle segment of the cellular network, the method of routing
with resource reservation and load balancing of mobile operator and method of SDN network effectiveness
evaluation. Using the developed methodology mobile operators can improve the efficiency of their networks by
increasing the radius of the service areas, minimizing the required number of base stations for the construction of
the network, doubling the number of active subscribers in the cell and provide load balancing in transport and

radio network, increase transport network efficiency, enhance network reliability, optimize utilization of transport



channels for a more flexible and rapid network expansion, introduction of new services and improved data delivery
in the hierarchical structure of SDN. It is advisable to use the obtained scientific results when planning LTE and 5G
wireless networks, developing equipment and software for data transmission systems, as well as in the learning
process.
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