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W OE TSR PFRAETRAS S H A S B (Spatial Modulation Multiple Input Multiple Output, SM-MIMO) % % , i &
4% 1% A M) (Message Passing Detection, MPD) 2 % Rl agsbml H ik 2 L B X B &G, 45T Z A, 5IANE T 5 & H & & E b e
2 & MPD(Layered MPD,LMPD) J ik vA de e F ok W Sag B, AR Lk A & 5, # —F, ¥ % E F 18K % A (Low-density

Parity-check, LDPC) 5 SM-MIMO # %48 45 4, 32 & B & LMPD-BP (Joint LMPD Belief Propagation, JLMPD-BP) % i , LMPD
HixTH B BP L ERBAAMERZE BRI ZAE ML, o5 AL REAW . 54% MPD F k480, LMPD A % £ R

kIR RTIL T T oAb Bk Sk B, B3R bb(Slgndl to-Noise Ratio,SNR) # 4dB & ,MPD A% % 3 k&K F 4k ik
ks, LMPD H3:40E 2 K& R EPTI S R A, i@t 5 LDPC A4 4, JLMPD-BP H M K WEIKT 24 BB F, kit

RAKBA(2,2,2)  SNR=2dB 8, 5 % X K 3 A (4,4,0) 4 LMPD-BP H & 48, JLMPD-BP L ¥ 2 M E i 10 ‘% &
5X107°,

KEWR .4 EH EAEEAAD ;TGRSR ; KA MIMO; LDPC 2% ; & 13 F 4% 4%

FEESES TNI29.5

Joint Layered Message Passing Detection for Multi-user Large-scale LDPC-SM-MIMO System

ZOU Xin and ZHANG Shunwai

College of Telecommunications and Information Engineering, Nanjing University of Posts and Telecommunications, Nanjing 210003, China

Abstract Message passing detection(MPD) is the most commonly used detection algorithm in multi-user large-scale spatial mo-
dulation multi-input multi-output(SM-MIMO) systems, but the traditional MPD algorithm is still complex. To overcome this pro-
blem, the layered MPD(LLMPD) algorithm isused to accelerate the convergence speed of the algorithm. Then,low-density parity-
check(LLDPC) codes are combined with SM-MIMO systems, and a joint LMPD-belief propagation (JLMPD-BP) algorithm in
which the LMPD can use the feedback information of BP decoding is proposed to further improve the system detection perfor-
mance. Theoretical analysis and simulation results show that,compared with the traditional MPD algorithm, the LMPD algorithm
accelerates the convergence speed of the algorithm without losing the bit error rate(BER) performance. For example., when the
signal-to-noise ratio is 4dB, LMPD algorithm need only 2 iterations, while MPD algorithm need 3 iterations. At the same time,
thanks to the great advantages of LDPC codes,JLLMPD-BP algorithm greatly reduces BER of the system. When the iteration num-
ber is (2,2,2) and SNR=2dB, compared with LMPD-BP algorithm with iteration (4,4,0),the BER of JLMPD-BP algorithm
deceases from 10 % to 5X 107,

Keywords lLayered message passing detection, Spatial modulation, Large-scale MIMO, Low-density parity-check code, Belief

propagation
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