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A High Rate Space-Time Block Coding Spatial Modulation Algorithm
Using Constellation Rotation

CHEN Cheng, WANG Lei, LI Xiaofeng

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

Abstract: A high rate space-time block coding spatial modulation(STBC-SM) algorithm based on
constellation rotation, called CR-STBC-SM, is presented to improve the spectral efficiency of
STBC-SM generated by the spatial modulation. The new scheme chooses two antennas from
effective antenna combinations, and then a pair of symbols is drawn from the M-PSK/QAM
constellation. The symbols are then transmitted in the form of Alamouti code or constellation
rotated Alamouti code. The rotation angles are further optimized to maximize the diversity and
coding gains of CR-STBC-SM. Moreover, the CR-STBC-SM uses the orthogonality of Alamouti
code to get a low-complexity maximum likelihood (ML) decoder. Simulation results and
comparison with the STBC-SM scheme show that under the same number of transmit antennas
the CR-STBC-SM achieves an extra spectral efficiency of 0.5 b/(s « Hz). Under the spectral
efficiency of 4 b/(s « Hz), the performances of both algorithms are very close, but the CR-STBC-
SM saves three transmit antennas, that is, the hardware resource is saved by the CR-STBC-SM.

Keywords: space-time block coding; spatial modulation; constellation rotation; transmit diversity
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