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Mogudmrrauma anropuTMa aganTMBHOW Mogynauuu ana 56
Modification of the Adaptive Modulation Algorithm for 5G

Mepexoq k cTaHoapTy cBA3W 5G NpoMCXOOMT BO BCEM MUpE, CYLUECTBYET HEOOXOAMMOCTE B AanbHellWen onTuMKn-
3almM peweHua npoBnem, cBA3aHHLIX ¢ NNOTHOCTLIO CETH, aHepranoTpebnerrem 1 BesonacHocTeo. OrpoMHOE KonW-
YEecTEO NONbL30BaTENed W YCTPOWCTE, KOTOPLIE NOCTOAHHO NOAKMIMEHL! K CETW, CTABAT nog yrpoay crabunbHocTb W
athheKTUBHOCTE 3TOR cUcTembl. Kpome Toro, cneuwdimka nepegaym gaHHblx B 5G TpebyeT BhICOKOR YCTORYMBOCTH K
OWKNBKaM 1 3a0epHKam.

OcHOBHOW Lienkio gaHHoW paboTe ABNRETCA paspaboTka METOOA M TEXHOMOrWK NOBLIEHWA 3dheKTMBHOCTH CETH
5G, a UMeHHD MogMhUKaLWA anropuTMa aNanTuBHOR MoaynauMK. Beab 3T0T METOO NO3BONAET ONTUMUINPOBATEL NPO-
NYCKHYI0 cNOCOBHOCTE M HAAEKHOCTL CUCTEMB! 38 CYET afanTaLMu CXembl MOAYNALMKA K M3MEHAEMBIM YCNOBUAM Nepe-
Oaqu.

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 fo nelwork densily, energy consumption, and security. The
farge 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 fechnology 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 adapling the modulation scheme to changing fransmission conditions.
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Beenenue

Moaynauma — 35To NPOLECce WIMEHEHWA XapaKTEpUCTHK
Hecyllero curHana (dasbl, amnnuTyael, YacToTkl) B cOOT-
EETCTEMW ¢ nepefasaemoi wHipopmauwed. B ctanpapre
cBA3SKH 5G WCNonNb3yeTcR HECKoNbKO TWNOB UwWpoBOiA
MOOYNAUMKM, KOTopele no3sonfioT adpexkTWBHO nepena-
BaThk [aHHble C Y4eToM ycrnoBuil paguokanana [1] — [3].
Knicuesble TUNBI MOOYNALMK BrniodaT QPSK, 16-0QAM,
64-QAM u 256-QAM. BoilBop cxeMbl MOAYNALMK HaNpAMYHo
ENWAET Ha CKOPOCTE NEpPEenaydl AaHHbIX, YCTOWYMBOCTL K
wymy 1 obliee KaYecTBO CBA3N.

QPSK (Quadrature Phase Shift Keying) — ato moayns-
LWA, NP1 KOTOPOW MCNONB3YIOTCH YEThIpE pasnu4Hble dasb
Hecylen (0°, 907, 1807, 270%), kaxgan U3 KOTOPLIX KOOMpY-
eT Aea Buta uHdopmaynn. QPSK obiecneunsaeT BeicoKyo
HAOEXHOCTE MEpefaYn W YCTOHYMBA K LUYMY, NOSTOMY
LMPOKO MCNONL3YETCA B YCNOBMAX cnaboro curHana unu
BBICOKOW 3alUYMNEHHOCTH, HanNpUMED Ha rpaHWUax cor.
OpnHako oHa ofecneyvBaeT CPaBHWTENBHO HW3KYK CKO-
poCTE NEpeaaqu OaHHbIX No cpaBHeHuo ¢ Bonee npoasu-
HYTEIMW CXEMaMM.
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16-QAM (16-level Quadrature Amplitude Modulation)
codeTaeT asoBylo W aMnnMTyOHylo mogynauwio. B atoi
cxeMe Kamblid CHMMBON nNepefaeT JYeTwipe BuTa OaHHbX,
4TO MO3IBONAET YOBOMTL CKOPOCTE NO CpaBHeHwo ¢ QPSK.
16-QAM Tpebyer Bonee BLICOKOrD Ka4decTBa Kadana, Ho
COXpaHAET pasyMHulil BanaHc mexay npowu3scOuTeNk-
HOCTBK) W YCTORYMBOCTBIO K OWWOKaM W NoToMy npume-
HAETCA NPW CpeaHeM YpoBHE CHUrHana.

64-QAM yBENMUMBAET KONWYECTBO KoMBMHaUWA no 64,
UTO NO3BOMNAET KOOWPOBATE LWecTh BUT MHopMaLMK B Ka-
Oom cumBone. 3Tta Modynauwa obecneyweaet ewe bonee
BLICOKYH) CKOPOCTE Nepefaqyu, Ho cTaHoBWTCA Bonee Jye-
CTEMTENBHOW K Wymam ¥ TpebyeT ctabunbHoro, BeICOKOKa-
YecTeeHHoro curHana. B cetax 5G 64-QAM npumedaeTcA B
YCTNOBMAX XOPOWEro NOoKPeITHA W HeBonbworo ypoeHsA
MHTEpbepeHLIMK.

256-QAM — 270 BbicokoaddeKTHBHAR MOOYNALMWOH-
HaA cxema, NpY KoTopol KaXibi cCHMBON KOAWPYET BOCEME
BuT vHpopmaumu (256 paanuuHbx KoMBWHaUWi dask W
aMnnnTyael).
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lMepexoa k cranaapry cesan 5G NPOMCXOANT BO BCEM MHPE, CYLIECTRYET HEOGXOAHMOCTE B abHeRICH OMTHMH3aIMH PELCHIS
npobaeM, CBAZAHHLIX € NAOTHOCTBIO CETH, SHepronoTpednentem u GesonacHocTein, OrpoMHoe KOMHYECTED NONL3OBATENEH U yCTPORCTE,
KOTOPEIE NOCTOAHHD NogknodeHsl K CeTH, CTARAT MO/ YTPo3y CTabHALHOCTL M 2dgeRTHEROCTE 3T0M cHcTemul. Kpose Toro, cneumdguira
nepejayvyu JaHHBIX B SG Tp&ﬁ‘ffﬂ‘ BLICOKOM ‘,’C‘TGH'IHRDETH K OliHGHamM 3afepmKam,

OcHoBHON Wenso JaHHoi paboTsl sBaAeTca pPaspaloTka METOJA W TEXHOAOrMH nossnueHun sdupenTHBHOCTH cetn 56, a
HMEHHO MOAHPHKALMA AATOPHTMA AJ1aNTHEHOH MoaynaumuH, Beas aToT MeToA no3soaset onTHMHIHPOBATE TPONYCKHY I CNOCOBHOCTE H
HAAEHHOCTE CHCTEMED 33 CYET AJANTALMH CXEMLI MOTYTALHN K HIMEHAEMBIM YCAOBMAM MEPeiaqn.

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 efficiency 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 @ 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.
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