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Abstract

Reconfigurable intelligent surface (RIS)-assisted space shift keying with passive
beamforming (RIS-SSK-PB) provides high energy efficiency while allowing RIS phase
updates at the channel coherence time rather than the symbol rate, thereby significantly
reducing system overhead and hardware complexity. The core idea of the proposed
framework formulates the phase-configuration problem as a channel-dependent RIS
partitioning problem, where RIS elements are jointly partitioned and phase-optimized to
shape the received noiseless signals of different SSK modes toward predefined multi-level
constellation points, enhancing signal separability and detection performance. The
proposed RIS-partitioning schemes are formulated as mixed-integer linear programming
(MILP) optimization problems, and four algorithms based on linear programming relaxation
are proposed to achieve near-optimal performance with substantially reduced complexity.
Numerical results demonstrate that the proposed schemes significantly outperform
benchmark methods while maintaining practical implementation efficiency.
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