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Abstract In block coded single-carrier (SC) transmission, maximum likelihood (ML) decoding is well known as the
optimal decoding scheme. However, the computational complexity of ML decoding is extremely high. In block coded SC
transmission, block encoding, interleaving, discrete Fourier transform (DFT) and mapping can be expressed by matrix
operation. Therefore, the concatenation of block encoding matrix, interleaving matrix, DFT matrix, mapping matrix and
channel matrix can be treated as an equivalent MIMO channel.

In this paper, we propose pseudo block coded (SC) transmission and frequency-domain equalization and decoding. We
call this scheme as pseudo block coded SC-FDE transmission. In the proposed scheme, treating the concatenation of block
encoding matrix, interleaving matrix, DFT matrix, mapping matrix and channel matrix as an equivalent MIMO channel,
frequency-domain equalization (FDE) and block decoding are jointly performed based on minimum mean square error
(MMSE) criterion. We evaluate, by computer simulation, average bit error rate (BER) performance when using pseudo block
coded SC-FDE transmission and show that frequency-domain equalization and decoding can achieve BER performance
superior to 2 step decoding, in which FDE and hard decision block decoding are separately performed.
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