H51% Hei B o X @ K F F R Vol.51 No. 8
2017 4 8 H JOURNAL OF XI” AN JIAOTONG UNIVERSITY Aug. 2017

DOI. 10. 7652/xjtuxb201708009

SHMAZHEBEFENS SRR
SRR E &
X, VoE 7

(MR Tl K2 F 505 B TR BE . 150080, My /R )
HE. 43 A %4k (MIMO) 2808 » % 3 (SCFDMA) 2 % P LA %k R W H ik ke
BEEARESEETHRRETEARNZERLELEREZRBRGPRA.RET —FHEHERRB L X, Z
Hok A R LM AR A3 R 2 AT AL R R T 39 3% £ Ao o ) Ok R R AR 4L 1) AR AR
H— AF AR R AR L, R UG R R AR B2 3 A B A R S X IR 98 AE B % 4k AL 1) A G S B A T SF
FEREGERBRBEH, REAAORAFI RIG SR pi Lk, BALEREAN . 5EEHKR
R Fo 5 o F S B SR AR % SR R ok R AL R A B AR m AT AR R AR AT
HEAE SR BA5 B3R 23 KB X SR R ok 5 3F G40k R kA0 b £ F 43R b a3k
ELRAA 1 B A IEXFLRA K.
KER: RRBY:; SMASHME LR AT S FR2HLERSREE
HESES. TNII4 IEiFEEML. A XEHS: 0253-987X(2017)08-0053-06

A Robust Beamforming Algorithm for Multiple Access Systems with
Multiple-Input Multiple-Output and Single-Carrier Frequency Division

ZHAO Longhai, SHA Xuejun

(School of Electronics and Information Engineering, Harbin Institute of Technology, Harbin 150080, China)

Abstract: A robust beamforming algorithm for multiple access systems with multiple-input
multiple-output (MIMO) and single carrier frequency division (SC-FDMA) is proposed to solve
the problems of performance degradation and sensitivity to channel state information (CSI) errors
of conventional beamforming algorithms under scenarios of imperfect CSI. The algorithm
establishes a model for the imperfect CSI by using a spectral norm, and the beamforming
optimization is formulated as a min-max problem based on the criterion of sum of mean-squared
errors. Then, the saddle point property of the min-max problem is established and the optimal
beamforming structure is obtained by using majorization theory and singular value inequalities.
An optimal power allocation algorithm is derived by employing convex optimization. Simulation
results and comparisons with the non-robust beamforming and equal power allocation algorithms
show that the proposed algorithm has better performance in bit error rate (BER) and spectral
efficiency. When the CSI errors increase, a comparison with the non-robust beamforming
algorithm in the high SNR regime show that the proposed algorithm obtains 1 dB gain in bit error
rate, and the spectral efficiency improves by about 6 %.
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