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Massive MIMO signal detection based on
approximate message passing algorithm

QIN Chuang, ZHENG Ziwei, LOU Daping, FU Xianzu
College of Information Science and Engineering, Ningbo University, Ningbo 315211, China

Abstract: Massive multiple-input multiple-output(MIMO) brings huge improvements in energy efficiency and reduces
emission power by using a large number of antennas, which is known as a key technology in the fifth generation
(5G) mobile communication. With the increasing number of antennas, the complexity of signal detection is increasing
at the same time. According to the research status of massive MIMO signal detection, approximate message passing
algorithm was proposed. The complexity of AMP was compared to some iteration algorithm like Richarson algorithm
and Neumann series approximation algorithm. The results indicate that the proposed algorithm can use less iteration
to achieve almost the same performance of MMSE algorithm.

Key words: massive MIMO, signal detection, approximate message passing algorithm, MMSE, error bit rate
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FE R ol AZ K& MIMO HER | 5K R 4t ) 2% 45 4 A
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8 AR P ALt T KRB MIMO (massive multi-input
multi-output , massive MIMO )£ A

KHUAE MIMO & — T 2% 4 Al i B R HLAR K
LW A HE vl (BS) M 422 1 8+ 2 H0H R R4, B % [
7 [ At IR T 2A B RAM P, XA L 5
MIMO #4¢, K&E B TR Z JF B — L8 7
T 1 ) A A A 1 T AR 53 A KRB MIMO A
AT DL — 25 Bl S il 1) 20 8T B 08 A7 50 D AL %
BEKMART RARGKZ WP E, B, KH#
MIMO # A% U 56 815 1 — T .0 AR,

KAEE MIMO H A C N [ WA BE SRR, 3 R A5
HER G50 SRS, 590 E ks
RLMERAEL A % IS AR R 0 5 2 k™, b
2 i 0 SISO K i #5 % H B K G % (maximum a
posteriori, MAP) 5.3k | & 22 FE /& 0(A 1), Hrp A Fom I
RBERN N FR R REMEE, BEEEREHER
ShF IR R 0 0 R R K/ SRR RO K 7E SEBR 2
TR, N TR R RN ERE AR RET
— LY AL Y SISO #6457 , I T MAP 16 5 55 W 19 1 42
RE LG IR 041,00 e (0,1], 108 22 05 5% & 41
B . JRoR SBT3 G Al B Ty B, 8 A
ROBRE A GRAS, HERERZ 0(AI+ IN-11),
I<r<N, B2 EAN T MAP 5l 25 Fn 2 fk 6 W0 25 2 ), 5
BAEBOHE SR WA, WA & 2Z 055 B — AU
TEREAR B e BE 1 ] ) PR RS S . A T3 — IR A
R BE TECHUBE MIMO HmT DA P 17 B0 0 22 o s 02, J /)
177 0% 22 (MMSE) 138 2 (ZF) 503 1038 193l 2 4 46 00 383k
W s 5 SR O(MP), b, M R R
LB TE XM MIMO B8R B Bm W B B Tt
LRI A A 1 — 2R AR LA ¥, 4 Neumann
PR Y Gauss-Seidel ML) Jz Richarson!™% £€ 3 b1 75
. JEAEH] Neumann ZACE B, AR EE T 2
ZJa LB kA OP), Rl MMSE 192 2«85 T
] [ 5CR 9%, T Gauss-Seidel F1 Richardson % 831 17 i
Wtk Ty AL B IR L OO Z O(MD).

oAb, BT IR T J6 B9 B £ % 7 (belief propagation , BP)
BRI R R Sk s IV BNE 5 K0 b, 00 o %
DAL P15 LR, HE A 2% B2 S SR MAP A [e] 7 50 4

A DR AR A A T e A R, A SO ) — R
T U5 B 1% 3% (approximate message passing, AMP) 5 i
AR ARG 2 RS 8%, T A B i 5 5 2 T Y B DL TR 5
I TIPS ANy i Sl VT S B R
Ji % .5 MMSE K &% O824 FE R LE 3 UM B AL 38
REWE IR OMN),
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B 0 LR A — A5 R R Q RIRAT S Bl iE
LIRS (QAM), S.e Q FnEhfE S m Nx1 4E M
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FIREVE (R A W, HH T4 T 2 Ak B35 h 7 ] 43 7
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3.2 AMP B3
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T 32 1 ORI AR (7] 2% AR R B 5 A Tl Tk kB, ISR
2 WAL KU MIMO REE  H— A2 B
() ¢ 1 ] R J B e AR T — SRR, R AMP
FEREFERA TR~ () FHTRE, £ 171
H T AMP FHERIEE S % S0k [14-16] R B R B R
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