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2. Throughput rising methods of broadband radio access telecommunication systems

Pedepar:

1. Y po60Ti aBTOpOM IPOBELIEHO TEOPETUYHE OOIPYHTYBAHHS BUPIlIEHHS BaXXJINBOI HAYKOBOI IpobseMu
NiABUILEHHS NPONyckHoi 3uaTtHocTi (I13) TesleKkoMyHIKaLifHUX CUCTEM IIMPOKOCMYrosoro pagiogocryny (CIIP) i3
3a6e3reyeHHsIM HeOOXiIHOI 3aBaIOCTIMKOCTI MIJIIXOM MOKpalleHHs cMyroBoro pecypcey CIIP npu pauioHanbHOMY
QJITOPUTMIB, MATEMAaTUYHUX MOJIEJIEN Ta BUSABJIEHHS HOBUX 3aKOHOMIPDHOCTEN BILJIMBY I1apaMETPIB pallioKaHaiB
CUIP na ii [13. 3anponoHOBaHO METOAM i MOJeJli MiABUIIEHHS clleKTpanbHOI edpekTuBHOCTI CIIP msxom
3aCTOCYBaHHSI 6araTOaHTEHHOI TEXHIKYM IPOCTOPOBOIO MYJIbTUIIJIEKCYBAHHS i pO3HECEHHSI Ta IPOCTOPOBO-4aCOBOT0O
KOJIyBaHHS, 30KpeMa METO M JIiHITHOTO ITPOCTOPOBOr0 IIEPETBOPEHHS IS ONITUMI3allii TepesaBaHoi MOTYKHOCTI i
KaHasbHOI ouiHkyu OFDM 1pu poCTOPOBO-4aCTOTHO-4aCOBOMY KOAyBaHHI, mogesti I13 i iMOBIpHOCTI MOMUIIKK
CHIP 3 koonepatusHO MIMO-peTrpancisuieto, imitaninHi mopesi pagiokanany MIMO-cucremy, 3aKOHOMIPHICTb

BIUJIMBY KiZIbKOCTi KoprcTyBauiB Ha [13 6araTokopuctysaupkoi CIIP i3 MIMO-kaHanamu, METOI Y 3MEHIIEHHS



BIUJIMBY 3aBaji B 6araTokopucTtysaubkiiit MIMO-cucremi. 3aniporIOHOBaHO METOM i MOJIeJli TOKPAIlleHHSI CMYTOBOTO
pecypcy B 6araTocepsicHux CIIP misixom KepyBaHHS PO3IIOZiJIOM CMyTrOBOTO PeCcypcy, 30Kpema MojieJlb
IvdepeHLifoBaHUX [T0CYT FapaHTOBAHOI Ilepefayi, MOZesb pO3NOoiay 00CIyroOByBaHHS [JIs CX€MU BUMOTH Ha
IIMPYHY CMYTH, MOJ€JIb cucTeMU Ha 6a3i OFDMA 3 KoonepaTUBHOIO PETPAHCIALI€I0, CXeMA ONITUMAJIBHOTO
pO3IIoziny Mif HeCcy4ux, MOTY>KHOCTI i IBUIKOCTI Iepeadi JaHux A1 6araTocepBicHOi cuctemu. 3arporioHOBaHO
nigxony, METonU i MoJiesli 1J1s peasnizalii po3mmrpeHHs cMyrosoro pecypcey CIIP msxomM nepexony 4o po6oTu
cucremu B MMJIX, 1110 Jas0 MOXJIUBICTb PO3POOUTH HOBY KOHBEPI€HTHY MIKPOCTiJIbHUKOBY apXiTEKTYpy (Pi3sM4HOrO
i kaHasbHOTO piBHIB CIIIP MMJIX 3 METOIO OCSITHEHHS B YMOBAX PEJIEEBCHKUX 3aBMUPaHsb [13 nipssMoro pagiokanany

OVHUIb TirabiT 3a cCeKyHy IIpy 3abe3redeHHi 6e3rnepepBHOro 06CIyroByBaHHS MOOIJIBHUX KOPUCTYBayiB CUCTEMU.

2. In work the important scientific problem of substantial increase of throughput (capacity) of broadband radio
access systems (BRAS) with maintenance of a necessary noise stability is investigated by improvement of its strip
resource at a rational variation a power resource that has found the display in development of theoretical bases of
BRAS functioning processes by means of development of a complex of new methods, algorithms, mathematical
models and revealing of new behaviors of influence of parameters of BRAS radiochannels on its throughput.
Methods and models for increase of spectral efficiency BRAS by application of spatial multiplexing and diversity,
and also space-time coding are proposed: methods of linear spatial transformation for optimization of transmitted
capacity and channel rating OFDM at spatial-time- frequency coding, model throughput and error probability for
BRAS with cooperative MIMO-retransmission, imitating models of a radiochannel of MIMO-system, behavior of
influence of users amount on throughput of multiuser BRAS with MIMO-channels, reduction methods of
interfering signal influence in the multiuser MIMO-system. Methods and models for improvement of a bandwidth
resource in multiservice BRAS by management of bandwidth resource distribution are proposed: model of the
differentiated services, model of service distribution for the circuit of the bandwidth requirement, model of system
on base OFDMA with cooperative retransmission, the circuit of capacity optimum distribution for multiservice
system. Approaches and models for realization of expansion of BRAS bandwidth resource by transition to work of
system in millimeter wave band (MMWB) are proposed, that has enabled to develop new convergent microcellular
architecture of physical and channel levels of BRAS MMWB with the purpose of achievement downlink throughput
of units of gigabits per second. The results of the dissertation are introduced at creation and expansion of some
projects of broadband access s wireless systems and their microwave equipment.
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