Journal of Computer Applications

#E A2 A, 2019, 39(10) : 3007 —3012

ISSN 1001-9081
CODEN JYIIDU

2019-10-10
http: //www. joca. cn

W EHS :1001-9081(2019)10-3007-06

DOI:10. 11772/j. issn. 1001-9081. 2019040638

ETHHLEHEEN KRR S WA S H %55

B &K A FRR SRR
(FNRZ KBRS E R LR, $tiH 550025)
(= BfEEH B FHRAA leizy@ sina. com)

B E AT RAE S BN S Bk (Massive MIMO) 24 FATR BB A ENL L RBTR%DLEEL S AEF
FIAL, B — AP T AP ARE T AR R TR SRS E 3k (SSOR-PCO) 9K E R B Fm Ak, HE 2 ELARBE
(PCG) Hixeh mh b | R s 4Rz 3 A A7k 5 L (SSOR) J 3k % 45 M #E 47 FRAL 3004 MR AE Mol M 4, R B0 3L B T
LK SR R A R R 6, A RAY B PCC FikAuit, AT i 69 SSOR-PCG 7/ % 45 3 ik 35 47 o) 18) 4%
$245 88.93% , fe 155 1k 2 26 dB B EKEL; B RIS A I kAR, TR sk R 2 KB TR 5 18 RIS A H k40
B ARAARTWRR, L EERKA— I RER, BRI 49.94%

KB KIHE BN S iy b R TG 3045 L s AR iR T AN 7

FESHKE . TP91.9  LERERED:A

Precoding based on improved conjugate gradient algorithm in
massive multi-input multi-output system

BAI He, LIU Ziyan , ZHANG Jie, WAN Peipei, MA Shanshan
( College of Big Data and Information Engineering, Guizhou University, Guiyang Guizhou 550025, China)

Abstract: To solve the problems of high complexity of precoding and difficulty of linear matrix inversion in downlink
Massive Multi-Input Multi-Output ( Massive MIMO) system, a precodingwdlgorithm based on low-complexity Symmetric
Successive Over Relaxation Preconditioned Conjugate Gradient ((SSOR-PCG) was proposed. Based on preconditioned
Conjugate Gradient Precoding ( PCG) algorithm, a Symmetrid\Suctessive Over Relaxation ( SSOR) algorithm was used to
preprocess the matrix to reduce its condition number, aecélerafing the convergence speed and the decreasing the complexity.
Simulation results demonstrate that compared with RCGJalgorithm, the proposed algorithm has running time of around 88. 93%
shortened and achieves convergence when the<Signal-to-Noise Ratio (SNR) is 26 dB. Furthermore, compared to zero-forcing

precoding algorithm, the proposed algorithm requires only two iterations capacity-approaching performance, the overall

complexity is reduced by one order of magnitude, and the bit error rate is decreased by about 49.94% .
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Fig.1 Massive MIMO downlink system block diagram
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Tab.1 Comparison of complexity of different precoding algorithms
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Tab.2 Comparison of running time of different precoding algorithms
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Fig.6 Comparison of system capacity performance of

SSOR-PCG algorithm under different user numbers
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