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1. MeTomu Ta Mozl MiABUILEHHS IPOMTYCKHOI 3IaTHOCTI KaHaJliB NepenaBaHHs iHpopMallil B KOMiPKOBUX MepesKax

Ha ocHOBI TexHosorii LTE

2. Methods and models of information channels throughput increasing in cellular networks based on LTE
technology

Pedepar:

1. Po60Ty npucBsiY€eHO PO3B'SI3aHHIO 3afiaui MiIBULILEHHS IPOIYCKHO] 31aTHOCTI pagiokanany LTE Ta mpormyckHoi
3/1aTHOCTI, JOCTYIIHOI abOHEHTChKOMY TepMiHamy B KoMiplii cuctemu LTE. Lle mocsraeTbcs MIsSXOM MiABUILEHHS
e(EeKTUBHOCTI BUKOPUCTAHHS CKJIaIHUX aHTeHHUX cucTeM MIMO 3a paxyHOK MeXaHi3My JliarpaMOyTBOPEHHS Ta Ha
OCHOBI 3aIIPOIIOHOBAHOTI0 METOMY PO3IOAiLY pecypciB BcepenuHi KoMmipku LTE. [TpoBeeHO BU3HAYE€HHS
HeOOXiJIHMX [T0Ka3HUKIB SIKOCTi 0OCIyrOBYBaHHS KaHAJIBHOTO PiBHS, [JI1 YOTO BUKOPUCTAHO METO]] B3A€EMHO]
inpopmatii. BukoHaHo Takox o6uncieHHs 3HaueHHs SNR, BER i koedillieHTa mOMUOK MakeTiB. []71s 3a6e3rnedeHHs
OJIHAKOBOTO PiBHSI IMOBIPHOCTI 6iTOBOi IOMMJIKY Ha BXO[i IpUIiMaya 1103a NpUMIlleHHSIMU HeoOXinHo Ha 10-20%
Oisnblie BiIHOIEHHS CUTHAJ /IIyM Ha BXOJli IpUiiMada MOGIILHOTO TepMiHasa. Y Xo[li aHasisy BCTAHOBJIEHO, 110

CXEeMU MOAYJISILii HaZal0Th 3HAYE€HHS, 6JIN3bKi 10 3HaY€Hb, 110 PO3PaXOBYIOTHCS 3 BUKOPUCTAHHIM GOpMYIIn



llleHHOHa, ajyie He NepeBUILYIOTh ix. Haii6inpm epeKTUBHUX pe3y IbTaTiB o0 3abe3neyeHHs] He00XigHOi
IIPOIIYCKHOI 30aTHOCTI B TexHosIorii LTE Moske 6yTH JOCSTHYTO LIJISIXOM PO3B'sSI3aHHS 33/1a4i pO3IIOJiNny YaCTOTHUX i
4aCOBHUX PECYPCIB y HU3XiJHOMY KaHaJi 3B'43Ky. |3 BUKOPMCTaHHSM JliarpaMOyTBOPEHHS IOCATAETHCS B CEPESHBOMY
Ha 30-60% BuIa NpONyCKHA 30aTHICTh y pagiokaHasi LTE. 3anponoHoBaHuil MeTom, pO3NOJily pecypCHUX OJIOKIB,
1110 BPaXOBYe€ MTPOINOPLiHMI PO3MOiJ IPOIYCKHOI 31aTHOCTI Mi>Xk abDOHEHTCbKMMU TepMiHanamu, 3abesneuye
NiABUILEHHS CTyIeHs 36a7aHCyBaHHs IIPOITyCKHOI 31aTHOCTI HU3XiTHOTO KaHay 3B's13Ky Bif 10 no 100 pasis
MIOPiBHAHO i3 METOLOM MaKCHMi3allii CyMapHO] IIPOITyCKHOI 3IaTHOCTI 32 YMOBHU 3HVMKEHHS ITPOLYKTUBHOCTI
komipku LTE Ha 40-50%. Januii MeTo[; 3a6e3redye ONnTuMasbHe CIiBBiTHOIEHHS MiX IPOLYKTUBHICTIO KOMIpKHU Ta
CTyIleHeM 30aJIaHCYBaHHSI [IPOIYCKHOI 3aTHOCTI HU3XiZHOTO KaHaily 3B's13Ky. Ha OCHOBI pe3ysbTaTiB IpoBeeHUX
IocinkeHb c(pOpMOBaHO PEKOMEH ALl 010 LUISXiB MifiBUIIIEHHS TPOIYCKHOI 30aTHOCTI Ha (i3UYHOMY PiBHI Y
0€e3MpOBOIOBIl Mepexi, o0ynoBaHil 3a TexHosoriero LTE.

2. The thesis is devoted to the problem of increasing LTE radio-frequency channel throughput and throughput
available to the subscriber terminal. This is achieved by improving the efficiency of complex MIMO antenna
systems using beamforming mechanism and based on the proposed method of resource allocation within the LTE
cell. We have determined the necessary parameters of service quality on data link layer using the mutual
information method. Also we have calculated SNR, BER, and packet error rate. It should be 10-20% higher signal /
noise ratio at the mobile terminal receiver input outdoors to assure the same level of bit error rate. The analysis
has showed the modulation schemes provide rate value close to the values calculated using the Shannon formula,
but did not exceed them. The most effective results to provide necessary throughput in LTE technology can be
achieved by solving the problem of frequency and time resources allocation in the downlink. Using beamforming
we achieved 30-60% higher throughput in the radio channel LTE in average. The proposed method of allocating
resource blocks that considers the proportional allocation of throughput between the subscriber terminals assures
raise the throughput balancing from 10 to 100 times compare to the method of maximizing the total throughput
provided in LTE cell by performance decreasing by 40-50 %. This method provides optimum relation between LTE
cells performance and degree of downlink throughput balancing in communication channel. We carried out
recommendations on how to improve the capacity of the physical layer of a wireless LTE network based on the
results of our research.
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