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2. Improving the energy efficiency and the quality of service in the integrated LTE /Wi-Fi networks.

Pedepar:

1. B pucepTaniiiHiil poboTi po3B’s13aHO HAYKOBO-TEXHIYHE 3aBIaHHSI MiJIBUIIEHHS eHeproedeKTUBHOCTI Ta SKOCTi
obcyroByBaHHs iHTerpoBanux mepexx LTE /Wi-Fi misixom po3po6yieHHsI METOZiB aJaliTUBHOTO YIIPAaBJIiHHS
IOCTYIIOM [10 HEJILE€H31HOr0 YaCTOTHOTO [1ialla3oHy, IJIaHyBaHHS pajiopecypciB Ta GOpMyBaHHS CTPYKTYPH PiBHS
PaziooCTyIly, a TAKOX yIOCKOHAJIEHHS QJIFTOPUTMY OOCJIyTOBYBaHHS 4€Pry KaHAJIbHOTO PiBHA B Mepesxi Wi-Fi nis
L7151 TIepeJlaBaHHsI JaHUX, i3 3a0e3leuyeHHsIM Heo0XiHOI IKOCTi, y KaHayax 3 KOPOTKOYaCHUMU BTPaTaMU 3B'SI3KY.
Briepiue 3an1poIOHOBAaHO METOJ, AJAIITUBHOIO IJIaHYBaHHS pafgiopecypcis Ta GOpMYyBaHHS CTPYKTYPH PiBHS
paziogoctyy iHTerpoBaHux mepex LTE /Wi-Fi, Ha ocHOBI giarpamu BopoHOTro B 3a71€KHOCTI Bif, IoKasti3anii
a6OHEHTCHKOTO HAaBAaHTAXKEHHS, 110 [AJI0 3MOTY YHUKHYTH MDKKOMIPKOBOI iHTepdepeHLii, MigBUIINTH SKiCTb
00CJIyTOBYBaHHS Ta €HEProePeKTUBHICTb MepexXi 10 42%. YI0CKOHAJIEHO METO, aalITUBHOTO YIIPaBJIiHHS
IOCTYIIOM [IO HEJIiLIEH31HOr0 pajiiokaHaly B YyMOBAxX CIIiJIBHOTO CliBicHyBaHHA cucteM Wi-Fi ta LTE-U, mo mano
3MOTY HiIBUIUTH €(EKTUBHICT BUKOPUCTAHHS PECYPCiB Ta IBUAKICTb NIepefaBaHHs gaHux B mepexax LTE 3

VHUKHEHHSIM MDKCUCTEMHOI iHTepdepeHnlii. 3arporoHOBaHO aJIrOPUTM OOCIyrOBYBaHHS Y€pru KaHaJIbHOTO PiBHS B



Mmepexi Wi-Fi 151 3a6e3nedeHHst HeOOXigHOI SIKOCTi, y KaHajlax 3 KOPOTKOYACHUMU BTPAaTaMU 3BS13Ky [IpU
neperiaBaHHi JeKijIbKOX BieONOTOKIB peasbHOro Yacy, 1o ajo 3Mory B iHTerpoBaHii LTE /Wi-Fi mepexxi
3an06irTy 6JI0KyBaHHIO Yepru roJIOBHUM [IAKETOM Ta IOKPALIUTH SIKICTh [I€peJaBaHHS BiZleONIOTOKIB Bif 5% 1o 45%
o1iHeHoi 3a kpuTepiem MSE. Ha ocHOBI po3po6sieHoi iMmiTaliiliHoi Moziesi OLiHEHO e(PEeKTUBHICTb 3aIIPOTIOHOBAHUX
pieHs. B pe3ysbTaTi MOJ€/II0BaHHS BCTAHOBJIEHO, 10 KOMIIJIEKCHE BUKOPUCTAHHS MOJM(PIKOBAHOTO METOY
IIOBTOPHOT'O PO3IOAiIEHHS 4acTOT MibK Komipkamu LTE B ymoBax afanTMBHOro GPOpMyBaHHS CTPYKTYPU
paziofocTyIly Ta HeJiLeH3iMHOro Aialla3oHy 4YacToT, AaJl0 3MOTY MigBUIIATY Ha 25 % MIBUIKICTb NIepelaBaHHs
IaHUX 17151 ab0OHEeHTiB iHTerpoBaHoi LTE /Wi-Fi mepesxi 3 yHUKHEHHSIM MiXKKOMipKOBOi iHTepdepeHiiii.

2. The thesis is devoted to solving the scientific and technical task of improving the energy efficiency and the
quality of service in the integrated LTE /Wi-Fi networks by developing the method of adaptive unlicensed
spectrum access, the method of radio resource planning and network structure design, as well as improving the
algorithm of the link level queueing in the Wi-Fi network in order to tolerate short-term link failures during the
transmission of the real-time video streams. In particular, the method of adaptive radio resources planning and
integrated LTE /Wi-Fi network structure design based on the Voronoi diagram is proposed first time. The
proposed method takes into account the spatial localization of the users that allows improving the service quality
and the energy efficiency of the network up to 40%, by avoiding interference. The method of adaptive unlicensed
spectrum access for the scenario of the Wi-Fi/LTE-U coexistence has been further improved to increase the radio
resource utilization and the data rate in the LTE network by preventing the inter-system interference. The
algorithm of link level queuing in the Wi-Fi network is developed to tolerate the short-term link failures during the
transmission of multiple real-time video streams. The developed algorithm allows improving the quality of real-
time video streaming over the integrated LTE /Wi-Fi network by 5-45% according to the MSE metric. The
efficiency of the all aforementioned solutions has been evaluated using the developed simulation model. According
to the simulation results, it was proven that the combination of the proposed method for frequency reuse among
LTE cells, adaptive network structure design and the unlicensed spectrum utilization allowed to increase data
rates for subscribers of integrated LTE /Wi-Fi network by 25% while mitigating the inter-system interference
between Wi-Fi and LTE.
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