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A Decoding Algorithm with Quadrature Spatial Modulation
and Low-Complexity Using Alamouti Code

CAO Xin, WANG Lei, SHAO Yanzhang

(School of Electronic and Information Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A new quadrature spatial modulation scheme based on the Alamouti code, called AL-
QSM, is proposed to focus on the problem that spatial modulation cannot obtain high spectral
efficiency and transmit diversity. Firstly, single-modulation symbols in the conventional QSM
algorithm are extended to P Alamouti modulation matrices in order to carry more information,
and an antenna selection matrix is constructed from the conventional 2-order identity matrix.
Then, two groups of antenna selection matrices are linearly combined with the real and imaginary
parts of P Alamouti codes to generate a transmission code matrix. Lastly, the code matrix
carrying information is sent by transmitting antennas and decoded at receivers. Theoretical
analysis shows that the AL-QSM scheme can achieve 2-order transmit diversity, and a low-
complexity decoding can be implemented at the receivers due to the orthogonality between two
columns of the Alamouti matrix. Simulation results show the proposed AL-QSM scheme has

better bit error rate (BER) performance than the existing algorithms have. Comparison with

MR HWT. 2018-11-01, {4 WAEQ989 L5, W12k GRS & MEZ,  HETH. HEKHRR¥
JE 4 YR Bh I H (61871317),
P46 RS . 2019-03-24 W2 1 B AE . http: / kns. enki. net/kems/detail/61. 1069, T. 20190324, 1950. 002. html



70 [ . ]

Ko

R

Eird i 53 4

STBC-SM algorithm and SM-OSTBC algorithm shows that AL-QSM algorithm achieves about 2

dB performance gain when the spectral efficiency is 4 b/ (s « Hz) and about 3 dB performance gain

when the spectral efficiency is 8 b/ (s

Hz), respectively.

Keywords: spatial modulation; Alamouti code; spectral efficiency; transmit diversity
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