
OT3bIB 

Ha aBTopecpepaT ,r:i:HccepTaU,HH XaH Pa611a Ha TeMY «Pa3pa6oTKa anropHTMOB ,r:i:mr rro

BhIIIIeHH51 3cp¢eKTHBHOCTH HeopToroHaJibHoro MHO)l(eCTBeHHoro ,r:i:ocTyrra (NOMA) .n:m1 

6ecrrpOBO.D:HbIX ceTeii», rrpe,r:i:cTaBJieHHOM Ha COHCKaHHe yqeHOH CTerreHH KaH)J,H)J,aTa 

TeXHWieCKHX HaYK ITO crreU,HaJibHOCTH 2.2.15 - C11cTeMb1, ceTH H ycTpOHCTBa TeJieKOM

MYHHKaU,Hll 

CoBepIIIeHCTBOBaHHe TexHonor11ii cp113wiecKoro ypoBIDI B 11acn1 KOMrreHcau.mr 

IIOMex crroco6CTByeT 6onee IIIHpOKOMY pacKpbITIHO IIOTeHU,HaJia HeOpTOrOHaJibHOro 

MHO)l(eCTBeHHoro .uocTyrra NOMA (Non-Orthogonal Multiple Access) B ceT51X pa)J,Ho

CB513H Il51TOro Ii IlOCJie)J,yIOru:HX IIOKOJieHHM. HeCMOTp5l Ha H3BeCTHYIO KOHU,erru,HIO, 

rrpaKTffli eCKa5I ee peaJIH.3aU,H.51 HeKOTOpoe BpeM51 OCTaBaJiaCh 3aTpy.UHHTeJihHOH ITO rrpH-

1I11He BhICoKoii BhPmcJIH.TeJibttoM: cJIO)l(HOCTli B pe)l(H.Me peanhHoro BpeMeHH. O;:i:ttaKo c 

IlOBbIIIIeHIJe_M rrpOH3BO)l:liTeJibHOCTH rropTaTHBHbIX ycTpOHCTB HHTepec K ;:i:aHHOll Tex

HOJIOrHH B IIOCJfe)J,HH.e ro,r:i:bl Bee 6onee B03pacTaeT. AnropHTMbl, MO,UeJIH H MeTOJJ:bI rro

CJie)J,OBaTeJibHOro HCKJIJOqeHH.51 rroMex SIC (Successive Interference Cancellation) ,UJI51 

CHCTeM NOMA, o6o3Ha1IeHHbie aBTopoM B K_aqecTBe rrpe;:i:MeTa HCCJie,r:i:oBaHH.51, B coBo

KYIIHOCTH c u,eJibIO IIOBhIIIIeHH.51 o6ru:eH- 3cpcpeKTIIBHOCTH Texttonon1n NOMA H SIC, 51B

mrIOTC51, 6e3yCJIOBHO, aKTyaJihHOll H BOCTpe6oBaHHOll TeMaTHKOll ITO 3a5IBJieHHOll crre

U:HaJibHOCTH. 

Cy.z:i:51 no aBTopecpepaTy, ;:i:11ccepTau,m1 co,r:i:ep)l(HT cne,r:i:ymru:11e pe3yflbmambz, 06-

JZaoa10u1ue Hay1.mou Hoeu3Hou: 

1. HoBhIM anropHTM HeopToroHaJihHoro O)l(eCTBeHHoro )J,OCTyrra NOMA (M-

N OMA) Ha ocHOBe MOAYJI5lU.HII rrpe;:i:Ha3Ha1IeH .LJ:JI51 yJiyLirneHH5l cyru:ecTBYIOru:ero anro

pHTMa NOMA. TipH rrepe,r:i:a11e cHrHaJIOB NOMA B03HHKaeT MHO)l(eCTBO rroMex H3-3a 

OTCYTCTBH.5! pa3;:i:eneHH51 Me)l()],y rrepe;:i:aBaeMbIMli CiffHaJiaMH NOMA no LJacTOTe H Bpe

MeHH. M-NOMA pa3;:i:en5IeT IIOJib30BaTeneH", yHHKaJihHO Mo;:i:yn11py51 cHrHaJihI coo6ru:e

HHH Ka)l(,r:i:oro rroJib30BaTemr. B M-NOMA HCT01IHHK MO)J,yJIHpyeT rroJIOBHHY IIOJih30Ba

Ten eH" KBa,r:i:paTypHbIM (Q) KOMIIOHeHTOM, a OCTaBrnyIOC5I IIOJIOBHHY - CHHcpa3HbIM (I) 

KOMIIOHeHTOM C03Be3JJ:H5I MO.LJ:YJI5IU,HH QAM. TaKoe pa3JJ:eJieHHe CHrHaJIOB IlOJib30BaTe

JieM c IIOMO.W:bIO M-NOMA CHH.)l(aeT IIOMeXII Ha 50%. 



2. M-NOMA cm,DKaeT BbPIHCJIMTeJibHYJO CJIO)l(HOCTb SI C Ha rrpneMHMKax cttrHa

JIOB Ha 50% no cpaBHeHHJO c NOMA. TionosnHa OT o6lll,ero Konw:recTBa cnrHanoB 

rronb30BaTeneM: pa3.n:em1eTc5l MOfl:YJI51U:Mett M-NOMA, rro3TOMY SIC He rrpttMeH51eTc51 

)lJI51 CllfHaJIOB IlOJIOBHHbI l10Jlb30BaTeJieH, qTo CHll)l(aeT BbiqllCJIMTeJibHYJO CJIO)l(HOCTb 

Ha rrptt.eMHMKe cnrHaJIOB Ha 50% no cpaBHeHMJO c NOMA. ).J:n51 )laJibHeihnero CHH)l(e

Hll5I CJIO)l(HOCTH BbI~mcrreHMH IIOJlb30BaTeJII1 c MOlll,HbIM ClffHaJIOM OT)leJieHbI ,npyr OT 

.n:pyra. 3To CHM)l(aeT Bb1qtt.cn11TeJihHYJO CJIO)l(HOCTb Ha 25%. TaKMM o6pa3oM, 06I11,ee 

COKpalll,eHHe COCTaBJrneT 75%. 

3. AnropHTM KOMIIOHeHT-cpopBap.n: (CF) rrpe)lHa3HaqeH )lJI51 rronHoeyrrneKcHott 

6ecrrpOBO)lHOH CllCTeMbI CB.5I3H. 3TOT anropHTM yMeHblllaeT IIOMeXH, BhJqlfCJIHTeJibHYIO 

CJIO)l(HOCTb n rrpo6neMbI 6e3orracHocTn cylll,eCTBy10I11,ei1: cncTeMhI CB513H IBFD (In-Band 

Full Duplex - BHyTpnrronocHbill rroJIHhIH eyrmeKc ). AnropttTM CF HarrpaBJieH Ha 

ycTpaHeHMe IIOMex B rrptteMHHKe I peTpaHCJI51TOpe CMrHana, KOTOpbIH rrp llHHMaeT H rre

pe.n:aeT CJffHaJibI B O)lHO Ji TO )l(e BpeM51 Ji c omrnaKOBOH qacTOTOH, ll, CJie)lOBaTeJTbHO, 

Ha6mo)laeT 60JibllIOe KOJlMqecTBO IIOMex Me)l()ly rrpHH51TbIM H nepe)laHHbIM ClffHaJIOM 

rrpH HcnoJTh30BaHHH coBMeCTHOH CB513M DF (Decode-and-Forward-).J:eKo,nnpoBaHHe H 

nepechIJIKa). C CF rrp:MeMHHK/peTpaHCJI51Top _noJTyqaeT CMTHaJI OT MCTOqHHKa B cttHcpa3-

Hoi1: (I) COCTaBJI51IOlll,eH M rrepeHarrpaBJI51eT ero B KBa)lpaTypHOH (Q) COCTaBJI5IIOlll,eH co-

3Be3)lll51 QPSK. TaKMM o6pa30M, OH rrpe)lOTBpamaeT TIOMeXll Me)l()ly rrpHHMMaJOlll,llM H 

rrepe.n:aJOlll,MM CMfHaJiaMH. 

K npaKmu'-teCKUM Haytt.HblM pe3yJTbmamaM cJTe.n:yeT OTHecnr TO, q To pe3yJibTaTbI , 

rroJTyqeHHbie B .n:aHHOH pa6oTe, 6hmH rrpttMeHeHhI K ycJTOBlUIM coBpeMeHHhIX ITS H 

IMT Poccni1cKoi1 <I>e.n:epau:nn, qTo, cy.n:51 no as TopecpepaTy, rrpHBeno K TIOBbillleHMJO 

6e30IIaCHOCTlr' TpacpttKa, CHJI)l(eHHJO ~mcna llHU:H)leHTOB ll .n:opO)l(RbIX 3aTOpOB (rrpo6oK) 

3a cqeT o6ecrreqeHll51 BbICOKOCKOpOCTHOH, 6e30II3CHOH KOMMYHMK3U:llll B pe)l(HMe pe-

3.'IhHOro BpeMemL 

MaTepHaJibl )lHCcepTaU:MOHHOfO HCCJie)lOB3HlUI B IIOJTHOM ofo,eMe OTpa)l(eHhl B 

• rry6JIMKaU:ll51X aBTOpa H rrpournn arrpo6au:n10 Ha Me)l(eyHapo,n:HbIX JI BcepOCCHHCKHX 

HayqttbIX KOHcpepeHU:ll51X. MaTepttanbI pa6oTbI H3JIO)l(eHbI B 9 rry6nJIKaU:H51X, H3 mrx: l 

CT3Tb51 B ll3)l3HH51X, BKJIJOqeHHbIX B rrepeqeHb peu:eH3Hp yeMbIX HayqHbIX H3)l3HI1H (rre

peLJeHb BAK rrptt MttHo6pHayKH PoccHH ); 8 pa6oT B H3)laHH51X, BKJIJOqeHHbIX B Me)K.n:y

Hapo.n:Hhie 6a3bJ U:HTHpOBaHM51 (SCOPUS/Wos), BKJ1J0qa51 ~3.LJ:3Hll51 Ql H Q2. 



TIO aBTOpecpepaTy I1MeIOTC5I CJZeOylOU/Ue 3GMeL/GHU5/,." 

1. 0TCYTCTByeT KOJiff4eCTBeHHa5I oueHKa m,1q11c1111TeJibHOH CJIO)l(HOCTI1 peamna

um'f rrpen;cTaBJieHHblX anropHTMOB B pe)l(I1Me peaJibHOfO BpeMeHI1. 

2. lb aBTOpecpepaTa OCTaJIOCb He D:O KOHUa IIOH5ITHbIM, HaCKOJibKO uenecoo6pa3HO 

B rrpI1HUI11Ie rrpIIMeH5ITb HeopTOfOHaJibHblH MHO)l(eCTBeHHblH n;ocTyrr B cueHaptt5IX 

6opn6bI c aBapi:rnMH, ITOKa3aHHbIMH Ha prrc. I. 

0TMel.feHHbie Hen;ocTaTKH He 5IBJI5IIOTC5I rrpHHUHITI1aJibHblMI1 11 He CHH)l(aJOT ueH

HOCTH II 11yqeHHblX aBTOpOM pe3yJibTaTOB. Cyn;5I ITO aBTOpecpepaTy, AMCcepTaumr «Pa3-

pa6oTKa anropHTMOB n;m1 rroBbIIIIeHiuI 3cpcpeKTI1BHOCTI1 HeopToroHaJibHoro MHO)Ke

CTBeHHoro AOCTyrra (NOMA) n;mr 6ecrrpoBOJJ:HbIX ceTeil» 5IBJI51.eTC5I 3aKoHqeHHOll Hayq

HO-KBaJII1cpI1Kau1roHHOll pa60TOll, B KOTOpOH rrpHCYTCTBYIOT Hay•rna5! HOBI13Ha I1 rrpaK

rttqecKa5I ueHHOCTb. Cq11Tmo, qTo pa6oTa cooTBeTCTByeT sceM Tpe6oBaHtt5IM BAK, 

npeD:'b5!BJl51eMbIM K AI1CCepTaUI10HHbIM pa6oTaM Ha COHCKaHrre y"CieHOH CTerreHH KaH)J;I1-

D,aTa Texm1qecKHX HayK, a ee aBTop XaH Pa6Ha, 3ac11y)KrrBaeT rrprrcBoemrn yqeHoi1 cre

nem1 KaHn;ttn;aTa rexHHqecKHX HayK no crreuHanbHOCTH 2.2.15 - CttcTeMhI, ceTH rr 

ycTpoikTBa TeJieKOMMYHI1Kaurrn. 
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