TeopeTnuHi 0cHOBH N00Y10BH MOOUJIBHIX CHCTEM HIMPOKOCMYIOBOI0 PagiogoCcTymy
MiJIIMETPOBOIo Aiana3oHy XBHJIb.
TeopeaneCKne OCHOBBI MOCTPOCHUSA MOOMJIBHBIX CHCTEM HIUPOKOMOJOCHOT0 PaaAHO0CTYyIA
MUJIJIHMETPOBOI0 THalmasoHa BOJIH.
Theoretical bases of construction of mobile broadband radioaccess systems of millimeter wave
band.
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3. CyTb po3po0KH, OCHOBHI pe3ybTaTH

(Yxp.)

OCHOBHOI0O METOI0 HAyKOBO-ZOCHIHOI poOoTu Oyna po3poOKa MPUHIUMIB MOOYJOBHU Ta
METO/IB peai3allii MOOUTEHUX CHCTEM IMUPOKOCMYTOBOTO Palio0CTYITy MUJIIMETPOBOTO Jiana3oHy
XBWJIb Il 3a0e3MeueHHsT BHCOKOIIBUAKICHOTO JOCTyNmy KopucTyBayiB a0 I[P mepex mepenaui
JAaHUX 3 TAPAHTOBAHUM PIBHEM SIKOCTI 00CITyrOBYBaHHS.

Po3pobneno mpuHIUNM MoOynoBH MOOUTBHUX CHUCTEM HIMPOKOCMYTOBOTO PaIiofOCTyIy
MUTIMETPOBOTO Jiana30Hy XBUJIb: apXiTEKTypa, TOMOJIOTIs, MATPUMKA PI3HUX PiBHIB MOOUILHOCTI,
3aco0u 3a0e3nmeueHHs SKOCTI HaJaHHS IMOCIYT, OpraHizallis OMOpPHOI Mepexi Ta Mepexki JOCTYIy,
B3a€EMOJIS 3 ICHYIOUMMH MEpeKaMu 3arajlbHOro KOPHUCTYBaHHS Ta MeEpeXaMU CTUIbHHUKOBOTO
MOOUTBHOTO panio3B’si3Ky. s CTBOpEHHsSI CHCTEM MUIIMETPOBOIO Jiana3oHy XBWJIb PO3pPOOJIECHO
napametrpu OFDM-curnaiiB, BUOpaHO ONTHUMaJIbHI MeTOau Monyisiiii. Po3pobneno edextuBHI
METOAM ajanTamii A0 3MiHM YMOB POOOTH MOOUIBHHUX CHUCTEM HIMPOKOCMYTOBOTO Pajiof0CTYIy
MUTIMETPOBOTO Jliama3oHy XBWJIb B yMoBax OaratompomeHeBOcTi. I[IpoaHamizoBaHo MeToau
cuHXpoHi3alii B cuctemax 3 OFDM-monyssii€eto, BUOpaHO ONTUMabHI KOMOiHaLii METOiB rpyooi
Ta TOYHOI MIACTPONKH 1 pO3pOOJICHO aITOPUTMHU CHHXPOHI3aIli Ta ix mporotunu Ha moBi VHDL.
Ha ocHOBI mpoBeneHOro aHami3y Ta IMITaliifHOTO MOJCIIOBAHHS HOBUX METOJIB 3aBaJO0CTIHKOTO
KOJTyBaHHS PO3POOJICHO ONTUMAaJIbHI OOYHCITIOBANIbHI aITOPUTMHU JIEKOTYBaHHSI 3TOPTKOBUX TypOO-
KOMIB 1 mpoueaypu ix peanmizauii y BUIJISAI MPOTOTUIIB HA MOBI MPOrpaMyBaHHS BUCOKOTO PiBHS
C++. Po3pobreHo iMiTamiiHy MoJienab KaHady MOOUIBHOI CUCTEMHU IMIUPOKOCMYTOBOTO JIOCTYMY Yy
BUTJISIZI TMTAKETY MPOrpaM MOJIECIIOBAHHS OKPEMHUX IMPOIECIB Ta Bi3yalbHO-OPIEHTOBAHOI MOJEINI, 110
J03BOJISIE  MOJCIIIOBATH  PI3HOMAHITHI  TporiecH  (I3UMYHOTO Ta KAHAJBHOTO PIBHIB B
TEJIEKOMYHIKALIHHUX CUCTeMax Pi3HOI CKJIAJHOCTI 1 MOBEAIHKY O€3MPOBOJOBUX KaHANIIB BIJIOMY B
yMOBax 06araTormpoMeHEBOTO PO3MOBCIOHKCHHS PalIOXBUIIb.

(poc.)

OCHOBHOHM T1IeIBI0  HAyYHO-HCCIIEAOBATEILCKOW paboThl OblIa pa3paboTKa MPHUHITUIIOB
MOCTPOCHHUsI W  METOJOB peanu3al MOOWJIBHBIX CHCTEM UIMPOKOIOJIOCHOTO  JOCTYIY
MUJUIMMETPOBOTO JUana3zoHa BOJIH JUIsl 00ecnedyeHrs BBICOKOCKOPOCTHOTO JOCTYIa MOJIb30BaTene
k [P-cetsM mepenauM JaHHBIX TP YCJIOBHUM OOECIEUYEHHUS TapaHTUPOBAHHOTO KauyecTBa
MIPEIOCTABIICHUS YCIIYT.

Pazpa®oTanbl MPUHIUMBI  TOCTPOCHUS  MOOMJIBHBIX  CHCTEM  MOOWIBHBIX  CHCTEM
HIMPOKOMOJIOCHOTO JIOCTYNy MHJUIMMETPOBOTO JMara3oHa BOJH: apXUTEKTypa, TOIOJIOTHS,
MoJIP)KKa ypOBHEH MOOMIIBHOCTH, CpelcTBa OOecreueHHs] KayecTBa IMPEJIOCTABICHHS YCIYT,
OpraHM3alysl OTIOPHOM CETH U CETH JOCTYIa, B3aUMOJCICTBHIE C CYHIECTBYIOIMMU CETIMU OOIIET0
MOJIb30BaHUSA U CETSAMH COTOBOW MOOWJIBHOW CBsi3U. sl co3maHusi CHUCTEM MHJUITMMETPOBOTO
JuarnasoHa BOJIH paspaboransl mapameTphl OFDM-curnanoB, BbIOpaHbI ONTHUMAaIbHBIE METOJIBI
Monynsiuu. Pa3paboTtanbl 3(QQEeKTUBHBIE METOAbI aJanTallud K W3MEHEHUIO YCIIOBHHM pabOThI
MOOUJIBHBIX CUCTEM MOOUJIBHBIX CUCTEM IIMPOKOIOIOCHOTO AOCTYIY MUJUIMMETPOBOTO JUana3zoHa
BOJIH B YCIIOBHSIX MHOTOJYYEBOI'O PACIPOCTPAaHEHHS PaJAMOBOIH. [IpoaHann3upoBaHBl METOJBI
cuaxponu3anuu B cuctemax ¢ OFDM-mopynsiuei, BBIOpaHBl ONTHMaJbHBIE KOMOWHAIIMH
METOAOB TpyOOil M TOYHOM MOACTPOHMKM W pPa3pabOTaHbl AITOPUTMBI CHHXPOHU3ALUM M HX
nporotunbl Ha sa3pike VHDL. Ha ocHoBe mNpoBEeneHHOTO aHAIW3y W UMHUTAIMOHHOTO



MOZICIIMPOBAHUS HOBBIX MCTOAOB HOMGXOyCTOI\/’I‘-II/IBOI‘O KOOAUpOBaHMI, pa3pa60TaHI>1 OIITUMAJIBHBIC
BBIYUCIIUTCIIBHBIC aJITOPUTMBI JCKOJUPOBAHUA CBEPTOUYHBIX Typ60-KOI[OB U [Opoucaypbl HX
peasiM3alMy B BHUAE NPOTOTUIOB Ha S3bIKE IPOIPaMMHUPOBAHUS BBICOKOTO ypoBHs CH++.
Pazpaborana uMmuTaonHas MOJCNb KaHaTy MOOMJIBHONW CHCTEMBI ITHPOKOTIOIOCHOTO JOCTyIa B
BUJI€ IIaKeTa IIPpOrpaMM MOJCIMPOBAHHS OTICIBHBIX IPOLECCOB U BHU3yaJIbHO-OPUEHTUPOBAHHAS
MO/ICJTb, TIO3BOJISIOIIAS MOJICTUPOBATH PA3IMYHbBIE TTPOLIECCH (PU3UYECKOTO U KaHAJILHOTO YPOBHEH
B TCJICKOMMYHUKAIIMOHHBIX CHUCTCMaAX pa3quH01?1 CJIOKHOCTH U IIOBCIACHUC 6CCHpOBOI[HI>IX
KaHAJIOB B YCJIOBHUAX MHOTI'OJIYYE€BOTO PACIIPOCTPAHEHUS PAJUOBOJIH.

(anru.)

Working out of principles of construction and methods of implementation of mobile
broadband access systems of a millimeter wave band for maintenance of high-speed access of users
to IP-networks data transfers under condition of maintenance of the secured quality of giving of
services was a research work main objective.

Principles of construction of mobile systems broadband access of millimeter wave band are
developed: architecture, topology, a support of mobility levels, means of maintenance of quality of
giving of services, the organization of a basic network and an access network, interacting with
existing networks of the general using and networks of a cellular vehicular communication.
Parameters of OFDM-signals are developed for creation systems of millimeter wave band, optimum
methods of modulation are chosen. Effective methods of adaptation to change of working
conditions of mobile broadband access systems of millimeter wave band in the conditions of the
multiple-beam wave propagation are developed. Synchronization methods in systems with OFDM-
modulation are analyzed, optimum combinations of methods of coarse and exact tune are chosen
and algorithms of synchronization and their prototypes in language VHDL are developed. On the
basis of spent to the analysis and imitating modeling of new methods of antinoise coding, optimum
computational algorithms of decoding convolution turbo-codes and procedures of their
implementation in the form of prototypes in the programming language of high level C++ are
developed. The imitation model to the channel of mobile broadband access system in the form of
the software package of modeling of separate processes and the visually-oriented model is
developed, allowing to model various processes of physical and channel levels in
telecommunication systems of various complexities and behavior of wireless channels in the
conditions of the multiple-beam wave propagation.

4., HasiBHiCTH OXOPOHHHUX JIOKYMEHTIB Ha 00’ €KTH NMpaBa iHTeJIeKTYaJbHOI BJIACHOCTi: HEMae
5. IlopiBHsIHHS 3i CBITOBMMH aHAJIOTaMHU

Pesynbrat poO0OTH 3HaAXOAUTHCS HA PIBHI CBITOBUX aHAJIOTIB
6. ExonoMiuHa npuBadMBicTh /15l IPOCYBAHHS HA PUHOK

BnpoBamkenHs Ha PUHOK MOJXXJIMBE TPH CTBOPEHHI HOBHUX BHCOKOIIBHAKICHUX MEPEK
IIMPOKOCMYTOBOTO PAioOCTyIy, pO3poOll HOBUX CHCTEM Ta HPUCTPOIB IIHPOKOCMYTOBOT'O
pPagiofoCTymy MUTIMETPOBOTO Jiana3oHy XBHIIb.

7. TloreHuiiiHi kopucTyBayi (rajaysi, MiHicTepcTBa, Bi1oOMCTBa, MiANPHEMCTBA, OpraHisamii

Jlep>xaBHOT CITy»OM CIeiaIbHOTO 3B’S3KYy Ta 3axucTy iH(opmarili Ykpainu. BiTuusHsHi Ta
3aKOPJOHHI MiJNPUEMCTBA, HAYKOBO-IOCHIAHI Ta MPOEKTHO-KOHCTPYKTOPCHKI oOpraHizauii mpu
CTBOPECHHI HOBHX CHCTEM, KOMILJIEKCIB Ta 3ac001B 3B'A3KYy B MIKpOXBUJIHOBOMY Jialia3oHi JOBXKHUH
XBWJIb. MiHICTEPCTBO OCBITH 1 HAyKH, MOJIOJI Ta CIOPTY YKpaiHH, BHILI HaBYaJIbHI 3aKJIaau IpU
MiAroTOBIN (haxiBIliB Ta HAYKOBHX KaJPiB TEIEKOMYHIKAIIHHOTO Mpodiato. OkpeMi po3iii poOooTH
MOXYTh OYTH BIPOBAKEHI MPH PpO3poOLl CYyYaCHHX MEpPEX UIMPOKOCMYIOBOTO JIOCTYILY
HalllOHAJTLHUMU ~ OllepaTopaMu 3B'A3Ky. Po3poOsieHi TPOTOTHUNM CHUCTEM CHHXpOHI3amii 1
3aBaJIOCTIMKUX KOMIB, a TAKOX AJITOPUTMHU aTaNTHUBHOI MOIYJSAIIi Ta KOAYBAaHHS MOXYTh OyTH
BUKOPHCTAHI MPU CTBOPEHHI HOBUX CHUCTEM IUPOKOCMYTOBOTO JAOCTYNY BITYM3HSHUMH MPOEKTHO-
KOHCTPYKTOPCHKHUMHU OpraHi3alisiMy.

8. CTaH roToBHOCTI po3poOKHU
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