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Moaudukaums anroputMma aganTMBHon mogynsauum ansa 5G
Modification of the Adaptive Modulation Algorithm for 5G

lMepexopq k ctaHaapTy cBA3M 5G NpoucxoauT BO BCEM MUPE, CyLLIEeCTBYEeT HEOOXOAMMOCTb B AanbHENLen onTumMm-
3aunn pelleHusa Npobnem, cBA3aHHbIX C NIIOTHOCTBIO CETU, dHepronoTpebneHnem n 6esonacHocTbio. OrpoMHOe Komnu-
YeCTBO Monb3oBaTenen 1 yCTPOWUCTB, KOTOPblE MOCTOSIHHO MOAKMIOMEHbl K CETWU, CTaBAT Mo Yrpo3y CTabunbHOCTb U
achbdbekTnBHOCTL aTON cucTembl. Kpome Toro, cneunduka nepegaym gaHHblx B 5G Tpebyer BbICOKOW YCTOMYMBOCTU K
owmbkam n 3agepxkam.

OcHoBHOW Uenbio AaHHOW paboThl ABRsieTCA pa3paboTka MeTofa U TEXHONMOrMM NOBbIWEHNS 3PEKTUBHOCTM CETH
5G, a umMeHHO MoandMKauusa anropuTma aganTuBHoOM Mmogynsaummn. Beab aToT MeToad No3Bonser onTMMMU3nMpoBaThb Npo-
MYCKHYH CMOCOBHOCTb M HAOEXHOCTb CUCTEMbI 3@ CYET adanTaLumn cxeMbl MOAYMNSALUN K UBMEHAEMbIM YCITOBUAM nepe-
nauu.

The transition to the 5G communication standard is taking place all over the world, and there is a need for further
optimization and improvements to address issues related to network density, energy consumption, and security. The
large number of users and devices that are constantly connected to the network poses a threat to the stability and effi-
ciency of this system. Additionally, the specific nature of 5G data transmission requires high resilience to errors and

delays.

The main goal of this work is to develop a method and technology for improving the efficiency of a 5G network,
specifically by modifying the adaptive modulation algorithm. This method allows for optimizing the system's bandwidth
and reliability by adapting the modulation scheme to changing transmission conditions.

KnroueBble cnoBa: agantneHasa moaynaums, 5G, oTHOLWEHWEe curHan/wym.
Keywords: adaptive modulation, 5G, signal-to-noise ratio.

Beepenue

Moaynsauma — 3To Npouecc U3MEHEHUS XapakTepucTuK
Hecyllero curHana (dasbl, amnnuTyabl, YacToTbl) B COOT-
BETCTBMM C MepegaBaemon uvHdopmaumen. B crtaHgapte
cBa3n 5G ucnonb3yeTcd HEeCKONbKO TWUMOB LUdpoBoOW
MOAYNAUUN, KOTOpble MO3BONAT 3AdeKTUBHO nepena-
BaTb AaHHble C y4eToM ycrnoBui paguokaHana [1] — [3].
KntoueBble Tunbl mogynsaumm BkntoydawtT QPSK, 16-QAM,
64-QAM 1 256-QAM. Bbibop cxembl MOAYNSALUN HAMPAMYHO
BMMSIET Ha CKOPOCTb Nepefayn OaHHbIX, YCTOMYMBOCTbL K
WwymMy v obLiee ka4yecTBO CBA3N.

QPSK (Quadrature Phase Shift Keying) — ato mogyns-
LMsi, MPU KOTOPOW UCMONb3YHOTCS YeTbipe pasnuyHble dasbl
Hecywen (0°, 90°, 180°, 270°), kaxxgasa U3 KOTOPbIX KOANPY-
et aga 6buta nHdpopmauun. QPSK obecneunBaeT BbICOKYHO
HaJEeXHOCTb MnepedaduM M YyCcTomumBa K LUyMY, MO3TOMY
LUIMPOKO MCNOMb3yeTcsl B YCNoBusAX cnaboro curHana mnu
BbICOKOW 3alUyMMEHHOCTM, Hanpumep Ha rpaHuuax Ccor.
OpHako oHa obGecneynmBaeT CPaBHUTENBHO HU3KYH CKO-
poCTb Mepefayn AaHHbIX NO CpaBHeHWo ¢ Gonee npoasu-
HYTbIMW CXeMamu.
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16-QAM (16-level Quadrature Amplitude Modulation)
coyeTaeT (hasoByl U amnNnUTygHylo mogynsauumio. B aton
CXeMe Kaxabli cuMBOM nepefaeT 4veTblpe OuTa AaHHbIX,
YTO MO3BONSIET YABOUTL CKOPOCTb MO cpaBHeHMo ¢ QPSK.
16-QAM TpebyeT Oornee BLICOKOrO kavyecTBa KaHana, Ho
COXpaHsieT pa3yMHbIi GanaHc mexagy npousBoguTerb-
HOCTbIO M YCTOMYMBOCTLIO K owmbkam M noTtomy npume-
HSeTCs Npy cpegHeM ypoBHE CurHana.

64-QAM yBennumBaeT KONMYEeCTBO KOMOUHaUMA 4O 64,
YTO NO3BONSAET KOANPOBATh LLECTb OUT MHpOPMALIMM B KaXK-
Oom cuMBone. dTa moaynsaums obecneynBaeTt elle 6onee
BbICOKYIO CKOPOCTb nepefadu, Ho cTaHoBuTCcA Gornee 4yB-
CTBUTENbHOM K LWyMaM u TpebyeT cTabunbHOro, BbICOKOKa-
YyecTBeHHoOro curHana. B cetsix 5G 64-QAM npumeHsieTcs B
YCNOBUAX XOPOLUEro MOKPbITUS U HeBOMbLUOro YPOBHSA
NMHTEpdEPEHLIMN.

256-QAM — 3710 BbICOKOI(EKTMBHAA MOZYNALMOH-
Has cxema, Npu KOTOPOU KaxKabIi CUMBOI KOAMPYET BOCEMb
6uT nHdopmauun (256 pasnuuHbix kKombrHauwmi dasbl 1
amMnNnnTyabl).
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