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Abstract: In this seminar, we present a semi-blind tensor-based approach for joint
channel and symbol estimation in wireless systems assisted by beyond-diagonal
reconfigurable intelligent surfaces (BD-RISs). This emerging architecture
interconnects the scattering elements on the surface, thereby increasing degrees of
freedom for electromagnetic-wave control and enabling performance gains over
conventional single-connected RISs. However, this additional flexibility also makes
channel estimation significantly more challenging, due to the more complex
internal connections of the surface and the larger number of coefficients to be
estimated. Unlike conventional approaches, which typically rely on dedicated pilot-
assisted channel estimation followed by a separate data decoding stage, the
proposed framework directly exploits the transmitted data symbols to better
manage the training overhead. We consider a practical mobility scenario in which
the user terminal-to-BD-RIS channels vary over time. By reformulating the received
signal from a tensor decomposition perspective, we develop two semi-blind
receivers: a two-stage method that converts a fourth-order PARATUCK model into a
third-order PARAFAC model, and a single-stage iterative method based on a
fourth-order TUCKER decomposition. We discuss identifiability conditions for the
joint recovery of the channels and symbols, as well as numerical results that
highlight the performance advantages and trade-offs of the proposed schemes
compared with existing solutions.
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