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Design guideline of transmit signal for high-speed wireless transmission beyond
the Nyquist criterion limit
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In wireless communications, the available frequency bandwidth is becoming
scarce, and it is becoming increasingly important to achieve high performance in the physical layer.
In this study, we present a design guideline for transmitting symbols in faster-than-Nyquist (FTN)

signaling, as well as their power control. In particular, based on eigenvalue decomposition, the
effect of inter-symbol interference peculiar to FTN is removed, and the mutual information content
is derived to obtain the optimal power allocation. As a result, it is shown that a higher bandwidth
efficiency can be achieved by the proposed FTN signaling scheme than the Nyquist-criterion
counterpart, having the same root-raised cosine filter.
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