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Abstract: Aiming at the low spectral efficiency of the existing spatial modulation (SM) schemes
assisted by near-field intelligent reflecting surface (IRS), a space-time spatial modulation scheme
assisted by IRS for 6G systems was proposed in this paper. Firstly, the stacked SSB (SSSB)
codeword was constructed by stacking SSB codeword based on the transmit antenna dimension. A
SM matrix was obtained by linearly combining the base matrices of SSB codewords. Next, the
channel state activation of near-field IRS modulation technology was designed for the SM matrix.
The SM matrix was combined with the channel state activation to generate SSSB-IRS transmit
signal. The maximum likelihood decoding formula and theoretical average bit error rate (BER)
formula for SSSB-IRS were derived. Thanks to the flexible coding and antenna activation mecha-
nisms, the proposed scheme can realize higher spectral efficiency than the existing typical near-
field IRS schemes and provide the second order transmit diversity to reduce channel fading. Simu-

lation results show that the proposed SSSB-IRS scheme has better BER performance than the ex-
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isting IRS schemes. When the spectral efficiency was 6.5 b/(s ¢

Hz) and BER was 107°, the

SSSB-IRS scheme improved the signal-to-noise ratio by about 4. 3 dB compared to the coordinate

interleaved orthogonal design IRS scheme.

Keywords: spatial modulation; intelligent reflecting surface; transmit diversity; maximum likeli-

hood decoding
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Fig. 2 Transmitter structure of the SSSB-IRS schemes (where KP denotes Kronecker product)
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