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An Improved Adaptive SOR Detection Algorithm
for Massive MIMO Systems

LU Jia,LI Peng, FENG Jiao

(School of Electronic and Information Engineering, Nanjing University of Information Science and

Technology , Nanjing 210044 , China)

Abstract ; Massive multiple-input multiple-output( MIMO) systems have a large number of antennas, which
will lead to the high complexity of traditional linear signal detection algorithms such as Minimum Mean
Square Error ( MMSE ). In response to the above problem, the F-corrected Adaptive Successive over
Relaxation ( FA-SOR ) detection algorithm is proposed. Firstly, the Successive over Relaxation ( SOR)
iterative algorithm is used to avoid high dimensional matrix inversion operations to reduce algorithm
complexity. Then,to improve the convergence speed, the relaxation parameters for SOR will update after
each iteration according to the F-corrected formula, also the iterative formula and initial solution for SOR
are optimized. The simulation results show that the FA-SOR is capable of reducing the computational
complexity of other SOR adaptive algorithms when both of them achieve the same bit error rate no matter in
the ideal independent channel or the correlated channel.

Key words : massive MIMO ;signal detection ;successive over relaxation (SOR) detector ;relaxation factor
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M 3G AR IT IR, 1E S B 2 A £
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Tab. 1 Variables in FA-SOR algorithm
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Tab. 2 Reference value for Tk[l3]

7 S5 T 2%
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rz 1.8 Ts 1.985
75 1.9 77 1.990
T 1.95 Ty 1.995

LS LN 1,995,
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Fig. 1 BER Performance comparison in ideal independent channel
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Fig. 2 BER performance comparison in correlated channel
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