2025 4F 45 46 45 55 2 ) ik K #F = R(BARFR) Vol.46 No.2 2025

GRS 220 8D JOURNAL OF NORTH UNIVERSITY OF CHINA (NATURAL SCIENCE EDITION) (Sum No. 220)
XERS: 1673-3193(2025)02-0237-08 J. North Univ. China, Nat. Sci. Ed., 2025, 46 (2) : 237-244.

STARS 3B SWIPT-NOMA 8= 2 & Th RS L
N A A

AN, AAmE, &G
R B2 IR~ BE , YT B &t 210003)

W OE: AT EAAE R (RIS M TCLGE 5 M 42k B P 5350 (BSOZFE R —), 3k KR $ T RIS
T2 1 T R ROHE , RS R S B R (STARS) 28 T RIS 225 )@ (5 3 26 na B ), Sool 731
14 4 () 7 6 SR R TG, PRI R G2k 15 W 4% i DR AR AL T B i BE o o T il — 4 ek s e
FSWIPD REGMTERE, £ T STARS FINOMA HiAR, ## T STARS il SWIPT-NOMA i {5 RGBT
DL/ ME BS 5% B ks, ST P &S0 STARS A I L BE A Ak i 05 %6 i Tk ) i
HRAE B AR A PR RN SR AR S, AR R LI, A T T — R TR (A AL Sk
TRAAE A T e — 2 SRAA 5 (SROCR) B3R i ST ARS Ab 1) S5 5 1138 S AH AL 4E R, 755 1 P 2 S ol o gk
TIAeRR iR, i EESREN, ASCHr iy RISGR G, M5 T HA T RO AR, PERE U

KR WRESM I JCARIEREELE  ARIESCZhE; AT (R S A

FESES: TNI29.5 XERFRIRAG: A doi: 10. 62756/jnuc. issn. 1673-3193. 2023. 02. 0017
SIAM: RS €, 20, PRI . STARS 4B SWIPT-NOMA il {5 % 48 149 2 5 43 e F ik e 13
[T A bRz R CAARBRAMD , 2025, 46(2) : 237-244.

ZHAO Pengfei, ZUO Jiakuo, WEN Chenchi. Power allocation and beamforming design in STARS assisted
SWIPT-NOMA systems [J]. Journal of North University of China (Natural Science Edition) , 2025, 46(2) :
237-244.

Power Allocation and Beamforming Design in STARS Assisted
SWIPT-NOMA Systems

ZHAO Pengfei, ZUO Jiakuo, WEN Chenchi

(School of Internet of Things, Nanjing University of Posts and Telecommunications, Nanjing 210003, China)

Abstract: Reconfigurable intelligent surfaces (RISs)-based wireless communication networks require that
users and base stations (BSs) need to be on the same side, which greatly limits the flexibility and effec-
tiveness of RIS deployment. Whereas the simultaneously transmitting and reflecting reconfigurable intelli-
gent surface (STAR-RIS) breaks through the RIS half-space communication coverage limitation and
achieves full spatial coverage and flexible deployment of communication, which provides a new degree of

freedom for wireless communication network optimization. To further improve the performance of simulta-
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neous wireless information and power transfer (SWIPT) system, a STARS-assisted SWIPT-NOMA

communication system model was constructed based on STARS and non-orthogonal multiple access

(NOMA) technologies. With the objective of minimizing the base station (BS) transmit power, a joint

optimization scheme of user transmit power and beam assignment at STARS was proposed. Due to the

coupling of variables and non-convexity of constraints in the optimization problem, it was difficult to solve

the problem directly, for which an optimization algorithm based on alternating optimization (AO) was

designed. The algorithm solved the reflection and transmission phase shift matrices of STARS using the

sequential rank-one constraint relaxation (SROCR) algorithm, which was then alternated with the user

transmit power. Simulation results show that the scheme proposed in this paper converges rapidly, con-

sumes less power and has superior performance compared to other schemes.
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Tab. 1 Comparison of complexity of four algorithms
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