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HAITPSIMH PO3BUTKY IIOBYIOBH
TEJEKOMYHIKAIIMHUX MEPEX
3AJIIBHUYHOI'O TPAHCIIOPTY YKPAIHU

EdexTuBHICT 3aM3HAYHUX TEPEBE3CHb 3HAYHUM
YUHOM  3aJIOKUTh  BiJl CTaHy TEJICKOMYHIKaIiiHOi
inppacrpykrypu [1]. Po3BHUTOK Tamy3i TpoOBOIOBHX

TEJIICKOMYHIKaIlil 3aCHOBAHWI Ha BIPOBAJHKCHHI HOBITHIX
TEXHOJIOTIH nakeTHOl mnepenaui iHdopMaii Ta pearizamii
KoHIIemIii Mepexxk HoBoro mokoninHs NGN. Tlpu mpomy
BUHHMKA€E  HEOOXINHICTh Yy  pO3LIMPEHHI  Tajy3ei
3aCTOCYBaHHS BOJIOKOHHO-ONTHYHHUX TEXHOJOTiIH 0OpoOKH
inpopmarmii.  3okpema,  BaKIMBOIO  3aJavei0 €
BIIPOBAJDKCHHST HA 3aJi3HUYHOMY TPAHCIIOPTI TEXHOJOTi{
MacMBHHUX onTHYHUX Mepexx PON  mpu  TexHidHIN
peamizamii Mepex IOCTYNy CTPYKTYPHHX MiApO3aiiiB. 3
iHIIOrO OOKYy, aKTyalbHOI 3a3Jadyei0 € MOJICpPHi3allis
MEPEK TEXHOJOTIYHOTO Paio3B’ 3Ky HAa OCHOBI HU(PPOBUX
TexHonoriit. CTpateriyHuii po3BUTOK JaHOTO HAMPSIMKY
3aCHOBAaHMII Ha BIIPOBADKCHHI CTaHIApTy LH(POBOTo
MoOUTBHOrO pamio DMR Ha 3ami3HHYHOMY TpaHCHOPTI
Vkpainn [2, 3]. 3 ypaxyBaHHAM LbOTO BaXXIIMBUM

OUTaHHAM €  OHOBIEHHA  HOPMAaTHBHO-TEXHIYHOI
JOKyMEHTaIli y Ta;xy3l TEXHOJOTIYHOTO  3B’SI3KY
3aJli3HIYHOTO TPAHCIIOPTY.
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SOLVING THE PROBLEM OF COEXISTENCE
OF PRIMARY AND SECONDARY USERS IN
THE FREQUENCY ENVIRONMENT WITH
QUASIORTHOGONAL FREQUENCY ACCESS
ON SUBCARRIER FREQUENCIES

It is described the principles of implementing the
method based on quasiorthogonal frequency access on
subcarrier frequencies. The key element of quasiorthogonal
frequency access on subcarrier frequencies is the using of
the individual distribution of frequency subcarriers in
different frequency plans of the ensemble in the general
frequency band, which allows increasing the subscriber
capacity of the radio system significantly.

The aim of the analysis is the detailed development of
the method based on quasiorthogonal frequency access on
subcarrier frequencies, which solves the problem of
sharing many users of the cognitive radio system of the
same frequency band. Solving this problem will
significantly reduce the probability of occurrence of
frequency collisions and will increase the subscriber
capacity of the cognitive radio system.

Also, the aim of the analysis is to develop an algorithm
for the formation of the ensemble, taking into account the
different values of the width of subchannels in the
corresponding frequency plans, developing a simulation
model of the system of signals based on the QOFDM
method and conducting research on the interrelation
properties of the formed frequency plans based on
quasiorthogonal access on subcarrier frequencies.

It was developed an algorithm for the formation of the
ensemble, taking into account the different values of the
width of the subchannels in the corresponding frequency
plans.

It was graphically represented the form of frequency
plans with different bandwidths and the dependence of the
maximum emissions of the mutual correlation function of
frequency plans, taking into account the number of
subcarriers and the width of subchannels.

For realization the statistical analysis, it was construct
an imitation model of the radio channel, it were graphically
represented the results of statistical analysis of the
interrelationship properties of frequency plans, and
investigated the correlation properties of complex signals
based on QOFDM.

Using the quasiorthogonal access on subcarrier
frequencies allows increasing the subscriber capacity of the
communication system and the rate of information
transmission due to the nonlinear distribution of the
subcarrier frequencies.
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MPUMEHEHUE
JNIBEHAJIIATHTIOJFIOCHAKOB B CUCTEME
C JIOILIEPOBCKUM PAJIAPOM J1JIS1
U3MEPEHUS CKOPOCTH

MHOro30H10BBIE MUKPOBOJIHOBBIC CTPYKTYPHI, KaK H
UX 3apyOexHbie aHaiord [1], JBEHAALATHUIONIOCHBIC
peIIeKTOMETPhbI,  HCIONB3YIOTCS A HM3MEPCHUS
mapameTpoB curHaioB U TpakroB CBY. HesaBucumo ot
KOHCTPYKLUMH  JBCHAIUATHIIONIOCHUKH  INPEACTaBIIIOT
co00l TacCHBHBIC CTPYKTYpbl C IOBYMsI BXOJaMH U
YeTBIpbMS BBIXOZaMH. MX nelictBue Oasmpyercss Ha
HHTEPPEPOMETPHICCKOM IPUHIMITE, KOrIa IBa BXOIHBIX
CHTHaJa CKJIaJBIBAIOT OPYyr C JAPYrOM TIPH Pa3HBIX
OTHOCHTENBHBIX (ha30BBIX cIABHTax. B 3aBHCMMOCTH OT
3TX  (a30BBIX COBHIOB Ha  YETHIpEX  BBIXOHAX
JIBCHAIUATHUIIONIOCHUKA IIOTYYalOT YeThIPE Pas3JIMIHBIX
PE3yNIBTHPYIOIINX cUrHajia. YeTwlpe CHTHajda C BBIXOZIOB
JBCHAALUATHUIIONIOCHUKA ~ 3aTeM  o0pabaThBalOT MO
aNrOpUTMaM M MONY4aroT WHPOpMaIHo 00 aMIUTUTYIE H
(ha30BBIX COOTHOIICHHUSAX BXOAHBIX CUTHAJIOB |2, 3].

Kpome TpaauIMOHHOIO IPUMEHEHUsI MHOTO30HI0BBIX
CTPYKTYp B PAAHOM3MEPCHHSIX HX TaKkkKe MOXHO B
JIOKAIIMOHHBIX ~ CHCTEMax, HCIONB3ylomux  3ddekt
Homnepa [4, 5], mns oOHapyKeHHS U BBIYHCICHUA
CKOPOCTH O00BEKTOB. JIOKallMOHHBIE CHCTEMBI SBIISIOTCS
Ba)XHOH YaCTBIO MHOTHX CHCTEM YIpaBIeHHs, B KOTOPBIX
TpeOyeTrcs  ompenelieHHe IIONOKEHHS W CKOPOCTH
OKpyXarommx 00bekToB. Cpenmd HUX MOXKHO YKasaThb
TPaHCIIOPTHBIE CHUCTEMBI. B mpomecce paboTsl OCHOBHYIO
HHGOPMAIMIO MOXXHO MONYYHUTh, U3MEpPSsl 3aBHCHMOCTH
(azoBoro caBura MeXAy IIOCIaHHBIM U IIPHHSATHIM
CHTHaJaM{ OT BpeMeHH. TpaauiMoHHast cxema paboThI
pamapa TOApa3yMEBAeT HCIONB30BAHHE CIEIYIOIIEro
MeXaHHW3Ma: CHTHaJ, TEHEepPUPYEMBIH IeperaTIuKoM,
TIOCBUIAETCS. B TPOCTPAHCTBO MPH TOMOIIM aHTEHHBI-
n3nydatens W TOCHE €ro OTpPaKeHUs OT O0BbeKTa
yIaBIMBaeTCsl  aHTEHHOW-TIpueMHHKOM. Jlamee  »TH
CUTHAJIBI TPOXOJAT depe3 TeTepOAWH, TIIe BBIAENAECTCS
yacTora  JIOIUIEPOBCKOTO  CABWra,  IOCIE  3TOrO
BBIUMCIIIETCI CKOpOCcTh oOBekTa. K HemocTatkam 3Toi
CXeMbl MOXXHO OTHECTH (Da3OBBIA IIyM, KOTOPBIH

BO3HMKAEeT WH3-32 HEWACAILHOCTH B M3OJSLUM BXO/OB
MUKIIIEpa, a TakXkKe IOrpelHOCTH OJoKka OBICTPOro
npeobpaszosanust Dypee (BIID) B tmdposoii peanuszanmn
cucreMbl 00paboTku uHpopMalmu ¢ pagapa. Kpome toro,
WCTUHHOE HAaIpaBJIEHHE CKOPOCTH OOBEKTa U €€ BEeIMYMHA
HE MOryr 6bITb YCTaHOBJICHBI C TIOMOLIBIO CHUCTEMbI
TOJIBKO Ha OCHOBE OJHOTO pajapa. [lo 3TuM npuunHam
JlanbHeee yIy4IIeHue KOHCTPYKITHH pamapa
MPEACTABISAETCS 3aTPYAHUTEIHHBIM.

Hcrons3oBanne BEHAUATHIIONIOCHUKA ITO3BOJISET
n30eXKaTh WCIONB30BaHMS LMPKYIATOpa M MHUKIIEpa B
TPAJMIMOHHOA CXEeMe, TaK KaK JIBEHaJIaTHITONIOCHUK
MO3BOJISICT W3MEPHUTh BEKTOPHOE COOTHOLICHHE MEXIY
BXOJIHBIMHM CHUTHQJIAMH HEMOCPECTBEHHO MO M3MEPEHUSIM
HanpspkeHust. [Ipn j00aBiieHUM TPOLEAYPBl  YTOYHEHUS
YacTOThl, TPOM3BOAMMOM B  TIpollecce  HM3MEPEHHMH,
MOSIBJISICTCS. BO3MOXKHOCTh HM30aBUTBCS OT 3aBHCUMOCTH
TOYHOCTH H3MEPEHHsS CKOPOCTU OT KOJIEOAaHWH YacTOTHI
renepatopa. [lpu 9TOoM  ObICTpOneicTBHE  paaapa
noBbimaercs ¢ 1 u3Mmepenus B 144 cexynasl 1o 1
m3Mepenus 3a 10 unu 5 cexkyHJ MpU U3MEPEHUH OUYCHBb
MaJblX CcKopocTell. (DaKTHYECKHM OKa3bIBaeTCs, 4YTO
AJTOPHUTM ITO3BOJISIET C HE XY/IIEH, 4eM paHee, TOYHOCTHIO
NPOM3BOOUTh  ONUHOYHBIE  W3MEPEHHS  CKOPOCTH
MPAaKTUIECKA MTHOBEHHO.
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