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Differential Spatial Modulation with Twofold Antennas Selection

CAO Xin, WANG Lei, XUE Yilei

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

Abstract: A new multiple-input multiple-output (MIMO) transmission scheme termed
differential spatial modulation with twofold antennas selection (TA-DSM) is proposed to solve
the problem that the traditional differential spatial modulation (DSM) cannot achieve transmit
diversity. In this scheme. one set of antenna activation matrices (AMs) is employed, from which
a pair of AMs are respectively selected. Then the two selected AMs are combined with the first
row and the second row of P Alamouti matrices, respectively, to generate the TA-DSM signal.
Due to employing an extra AM, the proposed TA-DSM scheme delivers more bits, resulting in
higher spectral efficiency than the existing typical DSM schemes, for example, the STBC-DSM
scheme. In other words, TA-DSM can achieve better bit error performance than the existing
typical DSM schemes when they are in the same spectral efficiency. Also, a simple and systematic
method to construct the set of AMs and modulation matrices is presented, which guarantees that
the TA-DSM scheme can achieve the second order transmit diversity. Furthermore, a low-
complexity detector is introduced and the simulation shows the performance improvement of the

proposed TA-DSM scheme. Compared with STBC-DSM scheme, the TA-DSM scheme achieves
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about 4 dB performance gain with a spectral efficiency of 1. 33 b/(s *

with a spectral efficiency of 2 b/(s « Hz).

Hz) and about 1.5 dB gain
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