Computer Science and Application HHE 1Rl 5 M, 2026, 16(2), 191-200 Hans X
Published Online February 2026 in Hans. https://www.hanspub.org/journal/csa
https://doi.org/10.12677/csa.2026.162051

ETKIERAEZHNOMAR R4

REW, FUH, X %, BER, AKE
BEEE TIOOR S N TR RE 2R, Frald At

Weks H . 20264F1H1H; FHEM: 20264F1H29H: & A HM: 202642 H9H

R

AR RAEIER 2 HE3EE A\ (Non-Orthogonal Multiple Access, NOMA) R4 P 04 HE, BRI RER
HE&5H P A, ZFTIRE T —F3E T KISE R RE T (K-Means Algorithm, KMA) [ 43 45
BB P RSB A R B E R AR ERHE, BEWBANGEEZREENHF A, b
RANOMAKITHEAN T S TINEH, 558 Th= 4 H (Fractional Transmit Power Allocation, FTPA)
HEMEE. MIMErREEMR, BREETREEZERNSH. BETHEERNSHREN S HE T
7T XA, S HIERaEREgRTE. AP AP, BRI EHE P ERS M. fFEERES,
ETFK-meansf) S HRIKERGFTHEGH AP HBE T EMRLPE, Ktk BERTHENLSH
METEBENSHAE, ANSETEEEZERNSHEHFTEMHEBI T 7 EERNSEE . it 7
WAL L RIEW BR T K-meansH AKX EE R R P RESHi . BT ANOMARZ H =K
AP HIRBE T — MBI R RIT R

K
EEREZHEAN, APSE, KOERE, HSRCHRIE

User Grouping for NOMA Based on K-Means
Clustering Algorithm

Xingbo Gong, Yitong Gong, Zheng Huang, Baoquan Ge, Qiuxia Yuan

School of Artificial Intelligence, Xinjiang Vocational University of Technology, Kashi Xinjiang

Received: January 1, 2026; accepted: January 29, 2026; published: February 9, 2026

Abstract

To address the user grouping problem in Non-Orthogonal Multiple Access (NOMA) systems and im-
prove system throughput and user fairness, this study proposes a user grouping method based on
the K-Means Algorithm (KMA). The method takes users’ channel gains and their logarithmic channel
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gains as clustering features, aiming to construct user groups with significant intra-group channel
differences to optimize power allocation and interference management in NOMA, in combination
with the Fractional Transmit Power Allocation (FTPA) algorithm. To evaluate the performance of
the proposed algorithm, it is compared with grouping methods based on channel differences, dis-
tance-based grouping, and random grouping. Comparative metrics include system throughput, user
fairness, algorithm runtime, and user rate distribution. Simulation results show that the K-means-
based grouping strategy achieves a better balance between system throughput and user fairness,
significantly outperforming random grouping and distance-based grouping methods, while demon-
strating comparable or superior overall performance compared to channel-difference-based group-
ing. Furthermore, visualization results clearly illustrate the user clustering distribution formed by
the K-means algorithm based on channel characteristics. This study provides an effective solution
for efficient user grouping in NOMA systems.

Keywords

Non-Orthogonal Multiple Access, User Grouping, K-Means Clustering, Fractional Transmit Power
Allocation

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 5|

4F IE32 £ 142 A (Non-Orthogonal Multiple Access, NOMA)FE AN g o 3k T 2k 38 15 99 2% F 25 B i 1k ¢
AR, I8 RV R P AR R ARG IR B, R D) AT 2 N gmAY, AR ERT TR
G AT SR FNEE R 1], 5 1E38 £ k42 A\ (Orthogonal Multiple Access, OMA)H AAHEL, NOMA iEid
TEFEUS 3 SR FH 3% 2230 14 42 (Successive Interference Cancellation, SIC)H AR SZFLZ F S S 405, sk
Ui R BRI m A B IR SR T A AU T R [2]. TR, BEEXT NOMA EEIRAF 78 1R
N FRFE AW RIE, SRR MR DR 2 —.

K ¥R F L (K-Means Algorithm, KMA)E A —Fp & 81 (1) TG I BIHLAR 2% ) 7%, DRI R 5 1
R B 5T, w2 N TR P2 . AR R B A B A 2 3] . A RE I AT
REWS B B s oy N2 AN, ATASHR]— 15 N (R s U B i AR AL, T AS [ A TR PR 5 i 22
K BEEPLAS 2 I E B AR AI51E, K-means B2 MRS 4 (0 JC 26 VE VR B M) L, dn = 404, 3
il SR 2 0 F 5, SRt 1B B s Sk B R

SRIM, 75 NOMA RGISEBRIBE Hh, — Mot HEAT PR I il B2 anfer e i P 47 i 26 B
Ho HP AR EEZRE T SIC HARMERD I Z, HEI X 2 500 8 R 5 0 = A P = A
EVE 4], R H RN, AT EEZERM S B EER, RSB RNRE, HHTEE R
F P O SR B, o DA R SR P R T A L 23 2 SR T P D T SR B A REAR, (R
PERRAEAE AR E BRI DRI, ik R —Fh R REORUE IR S 14 B S RE 4R R U T 5 52 A FE I R e 7 2 7 1.
RSN, K-means RARFILEMMABF LN E: THEW A KR 2 4E(S B RHE, [R5 18 1 2
JO B TE I 20 P Ry A%, BEE, s AR ECRE R B S R AR P 43 B2 [ — NOMA 4,
FHNHA P AARENEEZR, XAFT SIC #AE, RN HEES RN TR, NIENSTLIE
FSCELSRE L BRI P AR T R BRG] R T &
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[ Py b B NOMA P 2 4 ) R T K EWE AL, ik K-means B2R A HARE 24 Z 5019 &
PRI A SEE A2 55 . Al-Imari Z5[5] R TAE# K-means 5| A#/NX R 4T NOMA, P58 7 HoA
FRAESERL— IRV iR, TR R Th A aL, i BIRIE 1% 07 RAE IR MR FRENL 4, (B ik
BH W GE B O BUK . At — DR B, SCHR[6]48E I E 2R K-means 4814, 7E 22 KA EL imperfect CSI
KU TRENAEHR L, 575D PR R BRI HITE 3% AN, [FIR T DARR R R 24 E, &
T aEBshits . ERUM%E, STER[7IKE5E K-means 528 J7 73 TiEBE A ik, DARERCH H A
XFRHR2EZ N MISO-NOMA AT F P /3 i 5 Th 3 0 I, 7 B3R B HEZLAE A [R] R S Th 2 T BifE 48 OMA
PRTREE ML) 18%, NmEAEL NOMA $24t TARThFEEHI. thah, SCHR[BIFE UAV 4l Bl 53 #1417 5t
W, R K-means fENAME T, 5 2B eI A ST U R =43l 5%, 45 REIRFT
J5 FEE I 8 R T ARSI P AR T 20%, HLRTAE ZCCFRE A P B A IS I . R AT SR A R B,
K-means AN FAGE LI 4 TR, MR S5ThES . FF RS I 5ERER S, N NOMA &
GPRMRE A Sy R P H S RIRER A A AESE

2. RGRPSEBENR
21 ETEEERNARSE

TG TTEE Sk & P BRI 5 TE 3 a3 42 B2 P HED, SR P81 Bl e TR i 2218, I AE
ZHBRKHIET K — 1 AN HIL T, (2 P fe i 5 i 55 P OS2 5 do KAk, DBV SR AT T H0H
BREIRZALAR[O], Wl 1 Pow. R Ry S EE L KB, HBERBLRE,
HAFIE A BT 6 X 5 A S TR AL, A DR & 5 2P [10].
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Figure 1. Channel difference grouping procedure
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SEBMETE, KB/ T d, B SR AT %, 1 OO AT NOMA JiXS . JETERES M 7 412 —
Fofrd i o F P (AR ABA PR R AT B A BE B, A R S P 2 o UK AR LU P )2y 30 R) — AL R T ik . X
TR O AE T A0 T HER 2 SCRITHSEC P Z IRV B, AT 8o P 22 AT AR SRR AR PRSI . 5
WIRE R T E IR IR R 5, N s

dlZ =\/(Xu1_xu2)2 +(yu1_ yu2 )2 (1)

Horp, dy, /XA 1 5 2 2R, M1 BN, V) HP 2 BIARER (X,
yu2)°

2.3. FHIL APPSR

BAHLAT P ML T3 B WL, 3 A R (50 2, 588 PP Bl 5
AR, SEILBENLMUE I, A5 IR TP BB A2 T, P P FERERLRCA 36365 ) — R R
Yoo TSR HMBRIN IR, S AR, IO SE AR AL, (ELIE B AT R 5075 0
AT

3. #£F K-Means EEMR P 44A

7E NOMA NATHERH, F P o 212 o0 R Ge PR RE IR SRR T o — AN s R o LS 1B FE A3 4341 9
PR EES S W RE, UMERHREEM, FRHRTPRATREAN . &G 4R B REIR
PR e, AR LT R R B B P O KT SR HR R T, M DUE T R N 2 . 3T it 2 b
WU 7 E B R AR, EPERAE A A TR .

NIREPIX—TF G, ARG NPT K-means AR M TCINBHLAS I 5k . ZBEILRRUS IR F (5
R AT B 202, Hoh S AR AT, RTE SIS M TR IR SR vh SE L SERT . A R
FH P4 dHARAE T — PR LR 5] SR )T %6 K-means & —FhZR it JE B SR R4, HitZ O AR 2
BB h K AR, 345 R — A5 N BB sS 0% eARARL, A [R] A R B 25080 s R AT REANIR] . B0 130
H b5 A2 e /MU N J7 il (Within-Cluster Sum of Square, WCSS), Bl /Mb BEAN B w5 315 fir J % b0 i)
K ECHE 2 (-7 0 Al 3 H AR R B R os oA :

1=3 5 pe-uf @

i=1 xeC;

Hrp, KEHUE XIREUE, C AR i M, x BREIRAHE, o581 MREFUD . AR EE
3 2 A RA5 0 2 PSRRI P BOARFAE D X o JURPARE [ 2 mT ARG N T 3K

X, = [|hn|2 ,Ioglo(|hn|z)} @)

SE, h, [ BT AR RO, SR P 3 R EL IR loga0(|n, [*) AL (i
WS IORT R SR FE O B 4 0 PR 00 25 O 0 SRR A BV T30 B, Rk M 5 0 0
FEIREAERSIE, AT K-means VLT A G /2 AH0% 5. ERRPEBSTHEI, Bi# 45 4 pk i
AP O S 5. T, A S RO, RO e B R, TR
TORSPRRS . LN, BT R 2R R R 2 B A AR GOR R, TR ST T AR AL,
BIUK R AT T . o072 04, DA G R 2 R R MR

JET K-means G NOMA FI 7 43 L7 M8 — A ARG IIEARAL AR, Hog it i ¥4l
WORIT, SOENI BT BB RGP BT L IS 8, R TR R, 45454
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R BEE Rk B A 9 B0 35 2 P RO A5 T 8 2 S T LT B M i — R4 AR R i, X XU e T
RE [ I 4 PEA 00 RO 2600) 9 B2 SNV BB SR 2, S BRI B A B B0 B Bl FEASAEME % 58 B
SR AR P v B P AR ORI BE LA 75 ARSI 2 18] P 5 K M6 BT O N - AL A 6 vt s

Bl 5 A HE AL DRSS, R — UORARER & AN SRR B, B R ERR D BCR B, AT
SRFAE 22 (8] R B — AN R B0 AN B I RR ERER RS, A 253 408 J5L DU 4 A P i) 7 381 P 2 A 3 ) o
Fous 2 P 2, XA Bl AR OR 1 A R B B S B R EAR U s SRR AR L ST B
SRR T AT P o HEE R, BRI E, B8O i R AL A T R )
RIS B ER E, X —E R R RO AR o B S

RS RRIEIAREAT, RUGEACHER & 7 AL A B P 2 LR SE HERR R SO0 B, T 30 A T
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ALFRERAE, BAER IR SAFEAR AT P R 24, Rl MRS e R R 2L b i fg aad FH P 1 07 0k
Rl SRR A S AR . EEBEREN UG, IRIE NOMA AN A fEEZ 51, 3K
AR FAREIRIECS § 7578, FREA TR — N P, WA RSB 48 B NOMA 4. BART &,
W ACRSREE T AR AL A P R DA INREAS R AR A B A4 ORI R NOMA 4L, X, A
W P IE SRR A AR, BERGG THNREEZERE. &4, FEmbReE T M oHr
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Figure 2. NOMA user grouping algorithm based on K-Means
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Table 1. Simulation parameters of user grouping based on K-Means algorithm
F 1. T K-Means EEMA R ERESHE

ZH P e

N S P 50

S FEE M # 5
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S Mg 7 T e il JEE —174 dBm/Hz
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Figure 3. K-means user grouping based on channel gain and corresponding location distribution
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HZ OIS . SERNERERR DY, Pridiriktkfe i, OO T 2405 %, RS
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Figure 4. System throughput as a function of iteration number
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Figure 6. User fairness as a function of iteration number
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