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Abstract: We investigate a nonlinear precoding scheme of MIMO communication,
which aims to reduce the transmit energy, utilizing methods of statistical mechanics.
In the scheme, a message to be transmitted to a receiver is expanded to a space of
relaxed alphabets and replaced by a sequence which has the minimum transmit

energy in that space.

Since this process can be considered as a combinatorial

optimization problem, statistical mechanics can be used for estimating a performance.
Recently, Mueller et al.(2008) investigated the performance of this scheme using the
replica method under the replica symmetric ansatz. However, the analysis seems
inadequate even in qualitative aspects. Therefore, we handle the same problem in a
more advanced framework based on the one-step replica symmetry breaking ansatz.
In addition, by using mean field approximation, practical algorithms, which achieve
nearly optimal performance with a reasonable amount of time, are developed.
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