ELE AR L7/ S R 13 Vol.9 No.1
20254E3 H Chinese Journal on Internet of Things March 2025

DEMEHKMPETIRSUEFEENRERE SCMA £ H PENEE

|, Eauk, T4, BFRE
(P3RS S5 TR b (N DB AEER0), BRTG 7542 710121

W OE: DEYEME 6G SEULUTYIR BRI OCEERTTE, 1AL R URAE L8 fNCEZ BRI, i A
SRR TF AT R IR PRl . XA 2 htfE N (SCMA, sparse code multiple access) A2 ZIEUIHLZ FH A RCRAR
TR, SR R P S R IE M EE ) ZE e, BRI TR A AR B R O B % 5% (SPI-Log-
MPA, state position information based log message passing algorithm) . % 5LiZARE F P 1S TR AL B ARSI, 78
AR AR B I D A PRI S SEATN AR E BT AR . L SRR AR E P AT RS SR b,
EPRF TRICR . CERRIEAG b, R B B SRS AL AR SRR T AT AL, R R B sk s, ik —
AR TSGR . BRI S0 A AR, PR BELE CRUE RS 2 PR RE AT 42 N B AR T R A
KR DAEMEN: MmN 2N T ERBE: RS EER

HhESES: TN927

EFRERE: A

doi: 10.11959/j.issn.2096-3750.2025.00422

A low-complexity SCMA multi-user detection algorithm based on state
position information for satellite IoT

ZHEN Li, WANG Jiahao, HE Hua, LU Guangyue

School of Communications and Information Engineering & School of Artificial Intelligence, Xi'an University of Posts &

Telecommunications, Xi'an 710121, China

Abstract: Satellite-based Internet of Things is critical to realize the intelligent connection of all things in 6G. However,
the dual constraints of spectrum resources and onboard payload capabilities present significant challenges in enhancing ac-
cess efficiency for a massive number of users. To deal with the problem of low multi-user detection efficiency in satellite-
borne receivers utilizing sparse code multiple access (SCMA), a state position information based log message passing al-
gorithm (SPI-Log-MPA) by taking the variability of the transmission probability of codewords during the iterative process
into account was proposed. Through reducing unreliable codewords, decoding stable users in advance, and implementing
a reward and penalty mechanism for unstable users, the proposed algorithm significantly improves detection efficiency. In
addition, a two-phase improved algorithm was also proposed by optimizing both the phase setting and state position infor-
mation matrices, which further accelerates the algorithm convergence. Complexity analysis and simulation results demon-
strate that the proposed two algorithms can achieve lower computational complexities while maintaining the bit error rate
(BER) performance.
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