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Method of deter mining coincidence positions subcarrier frequencies by
QOFDM

The Article has propose of method for determiniampadence positions subcarrier frequencies by Q@FRhat
has realize on basis pairwise comparison frequeplans signal ensemble's by quasiorthogonal frequetiision
multiplexing (QOFDM) which permits to reduce leigtasystem noise on phase forming frequency plans
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Statement problem Basic material

The Method of quasiorthogonal access on subcarrier Analytic form what characterize quasiorthogonal
frequencies developed and base on principle ngbquency-division multiplexing have been submitiimg
orthogonal property between subcarrier frequen¢ids the expression [1, 8]

One of the problems to by forming signal of method

quasiorthogonal access on subcarrier frequenci - AR - _
(QOFDM) it is problem of determining subcarrierg.S(Afi) = Re{e'mm(’w' [ ZCK [/ 27 (& TS)},
frequencies what coincided by pairwise comparison k=-aF /2

frequency plans. The result of unequal variantsilision 1)
subcarrier frequencies appeared is problem of ohinérg WhereCy- complex formulation of symbol QAM;
combination subcarriers in different of frequency  4fi - frequency interval between subcarriers in i-th
ensemble’s plans. Problem was solution by propppsy a frequency plan;

method what described below. fi - zero frequency;
AF- frequency band,;

Analysisliterature Ts - pulse duration.

s As a result unequal variants distribution subcarrie
ﬁequencies appeared problem of determining contibima

occupancy by different subscribers one and thaedaand subcarrier frequencies in different fre_quency er‘qjem
what dues augmentation level intrasystem noisel[17]. plans. !t problem have been solution by using the
Therefore the method QOFDM have been proposed Wﬁépress:c?n_s (2), 1‘(3),'(4)"(1 h . .

allows to solve problem of augmentation capabilitfy th Qote |C|\|entfofc0|n0| encs cdar?c'[;rl_zest asFlnﬂegrfa
system and contraction of level of intrasystem ewofs the € Interval of lrequency band 1roMmin 10 Fmax O
same time appeared problem of determining comizinaticoMPosition td-th andj-th frequency pla [2, 4]

by pairwise comparison different frequency planst Bot Frnax

obtain famous origins wherein described method &; (Af):J‘F S (Af;) 55 (Afj —A)dAf , (2)
determining coincidence positions subcarrier freqies min

for quasiorthogonal frequency-division multiplexing whereA - integration step.

At the same time calculation of coincidence coédfit

The dynamic changing demand in cognitive wireless
probably effect frequency collisions i.e. simultans

Aim of article characterizes in the moment of zero count for fesqy

The aim of article is developing of method oplans thatis comparing i.gf=0.
determining coincidence positions subcarrier freqies At the same time this condition will carry [5, 6]
by QOFDM what enables to simplify process synthasis
permits to reduce level intrasystem noise on pfarseing B, (Af) < 1, ®3)

of frequency plans. n, O,

where n;, y - amount of frequency subcarriersiith and
j-th frequency plans.
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Simultaneously it will coincide not more the one Subcarrier frequencies will coincide then, wherultss

subcarrier frequency for every frequency plan. of equation will be equal.
Subcarrier frequencies what coincided charactdrize  After execution this operation it was finding numbe
pairs agreeably with expression (4). of subcarrier frequencies what coincided. Thuscdiss be

Subcarrier frequencies coincided then, when tletermine the subcarrier frequencies what will bimade
amount of the sums frequency intervalsi4h andj-th by comparison different signals in the ensemble.

frequency plans will match. In results determination of subcarrier frequeneibst
coincided it's can do conclusion that between two
n n comparing plans will coincide not more the one suber
F = ZAf_ = ZAf_ , (4) frequency for every frequency plan. Thus amounthef
ij ik jm : L L
k=1 m=1 frequencies what coincided will equal one less then
amount of the frequency plans in the ensemble.sédu
wherek zm.; software Matlab for decision of combined equati8nq].
' : In results of modulation it determined of subcarrie
kO f @0°..1001x10%)Iw ; frequencies what coincided [3]. Results of caldatat
m0O f A0° .. 1001x10%) ' ; adduced in the table 1 and on the fig. 1.
Fij - subcarrier frequency what coincided of Table 1
comparison in pairs of tHeth andj-th frequency plans; Result of solution frequency what coincided
k - amount of subcarrier frequencies in theh | Fi| Fio Fis Fia Fas Fas Fas
frequency plan; Py, 440000440000 605000( 423000 14100051600(
m - amount of subcarrier frequencies in thh Hz

frequency plan; _
In the table 2 and on the fig. 2 gave the resultthe

Ny

ZAf_ - sum of frequency intervals of thieth @ssessment to coefficients of coincidence by theefiug

k=1 : (simulated result) and calculation (computatioresiutt).
frequency plan to subcarrier frequency what coiedid  'he figure shows what frequency plans with the

with subcarrier frequency of thieh frequency plan: smallest amount of the subcarrier frequencies Haee
largest amount to the coefficient of coincidencelZB-

coefficient of coincidence 1-th and 2-th frequemdsns).
Frequency plans 3-th and 4-th have the smallestiatraf
coefficient of coincidence, i.e. those who havegdst
amount of subcarrier frequencies.

N
ZAfim - sum of frequency intervals of theth
=1

frequency plan to subcarrier frequency what coiedid
with subcarrier frequency of theh frequency plan.

Combined equations (5) must resolve for
determination of position coincidence the subcarrie
frequencies.

F
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Table 2
Results of solution frequency position what coincided and coefficients of coincidence
Fi, Hz |F,,=440000 fz=440000 ,=605000 :=423000 F=141000 k=516000
Beompii  [Beomp170.0556Bomp150.0529 | Bomp1£0.0506 | Bomp25=0.0501 | Bomp24£0.0478 | Bomps+0.0455
Bsimii BS|m12:00524 B;»|m13:00483 B;»|m14:00493 B;»|m23:00452 5|n24:0456 3|m34:00424
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Fig. 1. Results of solution frequency position wbaihcided
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Fig. 2. Amount coefficient of coincidence by thedwting (simulated result) and calculation (compata! result)
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Conclusion Caeprynosa 10.A., JIsiceuxo B.II., Kauyposcknii I'.H.

Method of determining subcarrier frequencies whM€To onpee/enHst CoBNaeHMii NO3UIMIA YaCTOTHBIX
coincided by pairwise comparison frequency plafewal TOAHECYINHNX  TpH QOFDM. B cratbe TIpEACTABICH
to simplify the process by compiling of frequenchars Pa3padOTaHmbIi  MeTOZ  OMpEfeNeHus  COBMAjeHMH
and decrease the mark of intrasystem noise Whamp TIO3NIUH YaCTOTHBIX IMOJHECYINUX, KOTOPBIN 3aKIIIOYACTCA
by the simultaneous use the equa| frequency p|an$]é) B ONPCACICHUN COBIABIINX YaCTOTHBIX TTO3UIUI pu
many users in the cognitive radio. It's allows Gt the TONAPHOM CPABHEHUM HACTOTHBIX IIAHOB aHCaMOus
Capablllty of the Cognitive radio SyStem. CUTHAJIOB npu KBa3NMOPTOTrOHAJILHOM 4aCTOTHOM

It's necessary committing of statistical analysfs @33AC/ICHUI  KaHAIOB € MyJIPTHIUICKCHPOBAHUCM =
develop the method for its blanket assessment if.e. QOFDM.

determining expectancy, dispersion and oth&1104€eBbIe CI10BA; ONPEICIECHHE YACTOTHUX IIO3MLMH,
YaCTOTHBIE KOJUIM3HH, MO0JIOCa

characteristics what will assist to afford of tHartket idea CHCKTPaJbHBIE  IBIPHL,

about its effectiveness. The results so procedwvél iplan
to release in the next works.
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4acTOT, YAaCTOTHBIM IIJIaH, aHcaMOllb, BHYTPUCHCTEMHBIE
IIOMEXH.

CgeprynoBa 10.0., Jluceuko B.II., KauypoBcebkuii I'.M.
MeTton BH3HAYEeHHSl CHiBHagiHbL MO3MIIA YaCTOTHHX
nigHecaux npu QOFDM. VY crarri 3amponoHOBaHO
METOI BHU3HAYEHHS CIIBIALIHL IIO3WIIHA YaCTOTHHUX
MiJHECHUX, SKHA peari30BaHO HAa OCHOBI IOMApHOTO
TIOPIBHSHHS YaCTOTHUX IUIAHIB aHCAaMOJI0 CHTHATIB MPH
KBa310pTOTOHAILHOMY YaCTOTHOMY PO3MIiJIeHHI KaHAJIB 3
myiabtumiekcyBanasm  (QOFDM), mio  xo3Boisie
3MEHIIIUTH PIBCHb BHYTPIIIHHOCHCTEMHHX 3aBaj Ha €Tarli
(opMyBaHHS YaCTOTHUX IUIAHIB.

KaouoBi cioBa. BU3HAYEHHS YaCTOTHMX IO3MIIH,
CHCKTpaNbHI JipW, YacTOTHI KOJNI3il, CMyra 4Yacror,
YaCTOTHUH IJIaH, aHCAaMOJIb, BHYTPIIIHBOCUCTEMHI 3aBaIH.
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