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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 49.43.01

Tema gucepranii:
1. Ynockonanenns cucremu 3B'a3Ky LTE-Advance

2. Improving communication system LTE-Advanced

Pedepar:

1. O6'exT - npouecu PpyHKUiOHYBaHHS L1GPOBOi pagioTexHiyHoi cucremu nepenadi indpopmaunii (LIPCIII) LTE-
Advanced Ha ocHOBIi 6aratoeseMeHTHUX aHTeH B cepenoBulli 3 MIMO. Meta - po3po6ka MeTOIiB NOTinmeHHs
nokasHukis sikocTi LIPCIII 3 MIMO LTE-Advanced, siki 6a3y10TbCst Ha pOPMYBaHHi 6i/IbIIl CUJIBHUX 3 TOUYKU 30PY
BimHOmeHHs curHasn/mym (BCIL) BracHUX He3aJleXXHUX IPOCTOPOBUX KaHalliB, fJaliTOBAHUX 3 YPAXyBaHHIM
indopmauii npo kaHas 3B's13Ky. MeTonu - MaTeMaTUYHUI anlapaT eJ1IeKTPOIYHaMIKY i Teopii nomupeHHs
pazioxXBUJlb, TEOPIl aHTEH, TEOPIi ONTHUMI3allii, TeOpii iIMOBIDHOCTI, METOIM ITPOCTOPOBO-4aCOBOI Ta IPOCTOPOBO-
4aCTOTHOI OOpPOOKM CUTHAJIIB. Pe3ybTaT - HOBUM METO[, MiIBUILIEHHS IPOMTYyCKHOI cripomoskHOCTi B LIPCIII 3
MIMO LTE-Advanced - meTon, frHaMidyHOi 6e3repepBHO AiI040i 3aMKHYTOI [1eTJi 3BOPOTHOTO 3B'SI3KY; IIPOBELEHO
MO/IEJIIOBAHHS IIPOITYCKHOI CIIPOMOXKHOCTI y BJIACHUX He3aJIeXXHUX MpocTopoBux KaHanax LIPCIII 3 MIMO LTE-
Advanced i oTpruMaHO HOBUY PE3yJIbTAT, SKUI CBIAUUTH PO TeE, 10 afanTauisd 3 ypaxyBaHHsaM CSI mae Burpaiise
3HAYEHHS NepeBKHO npy Manux BCII; oTpuMaHO HOBI JOLATKOBI MOKJIMBOCTI IiJBUILIEHHS ITPOITYCKHOI

CIIPOMO>KHOCTI 32 PaXyHOK 3MEHILIEHHS Mi’keJIeMeHTHO] BificTaHi B 6aratoesiemeHTHiN aHTeHi MIMO. BiposazxeHo



- B HayKOBO - ocinHii po6oTi XHYPE Ta B HaByanbHOMY Kypci "Mepexi Ta cuctemu pagiogoctyny” XHYPE. I'any3b

BUKOPMCTAHHS - TEJIEKOMYHIKalliliHi cuctemu

2. Object - operation of digital radio communication system LTE-Advanced based on multielement antennas in a
MIMO environment. Purpose - development of methods to improve parameters of quality of digital radio
communication system LTE-Advanced with MIMO, that is base on forming most stronger from the point of view of
relation signal to noise ratio (SNR) of the own independent spatial channels adapted taking into account a channel
state information (CSI). Methods - mathematical tool of electrodynamics and radio wave propagation theory,
antenna theory, optimization theory, probability theory, methods of space-time and space-frequency signal
processing. Results - a new method to increase the capacity in digital radio communication system LTE-Advanced
with MIMO: method of dynamic continuous locked feedback loop; capacity modeling in the own independent
spatial channels of digital radio communication system LTE-Advanced with MIMO has been performed to deliver a
new result indicating that adaptation taking into account CSI is advantageous mostly at low SNR values; new
advanced features have been developed to increase the capacity by means of reduction of interelement spacing in
multielement antennas in a MIMO environment. Implementation - in research activity at KNURE and in the
training course "Networks and Radio Access Systems" at KNURE. Application - telecommunication systems
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