Honarok 5 mo posnopsumkenss Ne 14 i 06.11.2017 p.

OIIUC 3ABEPIIIEHOI PO3POBKHU
(imiiaTuBHA)

HajimenyBaHHsI po3po0KMu:
JociixxeHHs1 apXiTEeKTYPHHUX pPillieHb CTBOPEHHS CUCTEM MOOIJILHOIO 3B'AI3KY 5-T10
MOKOJIIHHA
HccaenoBanue apXuTeKTYPHbBIX pellieHU#i cucTeM MOOUIBHOM CBA3M 5-T0 NMOKOJIEeHUSA
Research of architectural solutions of 5th generation mobile communication systems
creations

1. Howmep nep:xaBHoi peectpanii: 0116U007011

2. HaykoBuii kepiBHUK: 11.T.H., mpodecop KpaBuyk C.O.; a.1.H., mpodeccop KpaBuyk C.A;
PhD.,. Professor Serhii Kravchuk

3. CyTb po3po0KH, OCHOBHI pe3yJIbTaTH.

Mertoto poboTu Oyj0 CTBOPEHHS TEOPETHYHHX 3acaj]] PO3BUTKY ICHYIOUMX 1 pO3pOOKH
HOBUX METO/IB TMiJABUIICHHA €(EKTUBHOCTI apXiTEeKTYpHUX pillleHb CTBOPEHHS CHCTEM
MOOUITBHOTO 3B’ SI3KY 5-TO TOKOJIiHHS.

B poGoti oTpuMaHi HACTYITHI pe3yabTaTH:

1. TIIposeneno kimacudikaiiro METOAIB Ta apXiTEKTyp KOOIEPATHBHOI pETPaHCIIALLI;

2. Po3pobineHo Monenb KaHaldy KOOIEPAaTUBHOI BIpTyanbHOI OaraToOaHTEHHOI
cucremu MIMO B 0e3npoBOIOBHX Mepekax PO3MOAUICHOI iH(QpacTpykTypu 3
pETpaHCIALIEI0 Ta JOCIIKEHO XapaKTEepUCTHKH MMOBIPHOCTI MepepUBaHHS
3B’SI3KY TaKoi iH)PACTPYKTYpH.

3. Po3pobneHo anroputM BHOOpY «Kpalloro» peTpaHcisTopa Juii 0e3lpoBOAOBUX
MEpeX 3 KOOINEPATUBHOK PETPAHCIAMIEI0, SKUHA BPAaxOBYE DS KPUTEPIiB
(TOJIOXKEHHST PETPAHCIATOPa, KOS(DIiEHT OITOBUX MOMMIIOK, €HEPIOCIIOKUBAHHS
B BY3JIaX PETPAHCIIAIIT), 110 JI03BOJISIE 3MEHIIUTH BTPAaTH B TPakTi 1 edexr
3aTiHEHHS.

4. 3amporoHOBaHO HOBY CX€MYy KOOMNEpaTHUBHOI peTpaHcisnii 0e3 MiATPUMKH
0e3mocepeIHbOro 3'€THAHHS MK TepMiHajaMH JUKepesa 1 IUIbOBOro MmpuiiMaya.
VY nopiBHSHHI 3 TPAAUIIIHHOIO CXEMOIO KOOTIEPATUBHOI PETPAHCIIALII Taka cxema
JIEMOHCTpPY€E OLIbIl CTaOLIbHI XapaKTePUCTUKU PalioNiHIi B IIUPOKOMY Jiana3oH1
3MIHM 3aracaHHsi MK TepMiHaJIaMU JIKepenia 1 UJIbOBOro MpuiiMaya.

Llenbto paboOTHI SIBIATIOCH CO3/IaHME TEOPETUUYECKMX OCHOB PA3BUTHUS CYIIECTBYIOIIUX U
pa3pabOTKH HOBBIX METOJOB TIOBBIMEHUS A(PPEKTUBHOCTH AapXUTEKTYPHBIX pPEIICHUN
CO3JIaHUS CUCTEM MOOMIIBHOM CBSA3M 5-TO MOKOJIEHUS.

B pabore moxy4eHsI cieayronue pe3yabTaThl:

1. TIlpoBemena kiaccupuKalMs METOAOB UM apXUTEKTYp  KOOINEPATUBHOU
peTpaHCIAINH;

2. Pazpaborana Mojenp KaHajla KOONEPATHBHOM BHUPTYaJlbHOM MHOTOAHTEHHOM
cucteMbl MIMO B GecnipoBOIHBIX CETAX paclpeaeaeHHOW HH(PPaCTPYKTYphl C
peTpaHCsAIMed W HCCIeOBaHbl XapaKTEPUCTUKU BEPOSITHOCTH MpPEPHIBAHUS
CBSI3M TaKOW MHPPACTPYKTYPHI.

3. Pa3zpabGoTan anropuT™m BBIOOpA «IYYLIETr0» PETpaHCIATOpa Ui OECIpPOBOIHBIX
CeTell C KOONEPATHMBHOM PETPAHCIALMEN, KOTOPBIA YUYMTBHIBAET psAJl KPUTEPHEB
(monoxenue pETpaHCIIATOPA, KO3QPUIIHEHT OUTOBBIX otInOoK,
SHEPronoTpedIeHUe B y3J1axX PETPAHCISINH), YTO MO3BOJSET YMEHBIIUTH TOTEPH
B TpakTe 1 3((eKT 3aTeHEHUs.

4. TlpemnoxkeHa HOBas cXeMa KOOMEPATHBHOW PETPAHCISIIMMA 0€3 IMOIICPIKKH
HEMOCPEJCTBEHHOTO0 COEIUHEHUs MEXIy TEpPMUHAJIAMH HCTOYHUKA U II€JIEBOTO
npueMHuka. [lo cpaBHEHHIO € TpaJAMIIMOHHOW CXEMOW KOOIIEpaTUBHOMN
PETpaHCIALMM Takas cxeMa JeMOHCTPUpYeT OoJiee cTaObUIIbHBIE XapaKTePUCTHKH



paI[I/IOJ'II/IHI/Iﬁ B IIMPOKOM JHAIIA30HEC NU3MCHCHHS 3aTyXaHUA MCKAY TCPMUHAJIaMU
HCTOYHHUKA U LECJICBOIO IMPUCMHUKA.

The work was aimed to create theoretical foundations for the development of existing and
development of new methods to improve the efficiency of architectural solutions for creating
mobile communication systems of the 5th generation.

The following results were obtained in the work:

1. The classification of methods and architectures of cooperative relaying has been carried
out;

2. A model of the channel of a cooperative virtual multi-antenna MIMO system in wireless
networks of a distributed infrastructure with relaying has been developed and the characteristics
of the probability of interruption of communication of such infrastructure have been investigated.

3. An algorithm for choosing the "best" relay for wireless networks with cooperative
relaying has been developed, which takes into account a number of criteria (position of the
repeater, bit error rate, power consumption in relay nodes), which allows reducing losses in the
path and the effect of shadowing.

4. A new scheme of cooperative relaying without the support of the direct connection
between the terminals of the source and the target receiver is proposed. In comparison with the
traditional scheme of cooperative relaying, this scheme demonstrates more stable characteristics
of radio links in a wide range of attenuation changes between the terminals of the source and
target receiver.

5. HasiBHICTh OXOPOHHMX IOKYMEHTIB HA 00’€KTH NMPaBa iHTeJIeKTyalbHOI BJIACHOCTI
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2. Ilarent Ha xopucHy mozeib UA Ne 136128, bro. Ne 15 Bix 12.08.2019, LHudposuii
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4. TlopiBHAHHS 3i CBITOBUMHU aHAJOTaMH.
PiBenb mociikeHb BiINMOBIIa€ CBITOBOMY PIBHIO.

5. ExoHoMivyHa npuBadIMBIiCTh /5l IPOCYBAHHA HA PUHOK
ExoHoMIuyHa MOIITBHICTE JAaHOT HAYKOBO-TEXHIYHOI pO3pOOKH TOJAraE y TOMY, IO
BUKOPUCTaHHS  pO3pPOOJIEHMX  HAayKOBUX OCHOB  JIO3BOJISIE  CTBOPIOBAaTH  HOBITHI
KOHKYPEHTOCTIPOMOHI ~ PaglOCUCTEMH 3  MIATPUMKOK  MOOLIBHOCTI. ExoHOMIUHA
e(EeKTUBHICTh BIIPOBAPKEHHsS JTaHOI PO3POOKU IPYHTYEThCS HA MPOJAXi OTPUMAHHUX B
poleci BUKOHAHHS pOoOOTH MATEHTIB, IPUHLMUIIIB OOYI0BU, METOAMK PO3PaXyHKIB.
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