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Abstract Recently, we proposed a multi-block transmit frequency-domain equalization (FDE), which uses multiple weight
matrices corresponding to multiple blocks in a STBC code-word, for single-carrier (SC) transmission using frequency-domain
space-time block coded joint transmit/receive diversity (FD-STBC-JTRD) and showed that the multi-block transmit FDE
achieves better bit error rate (BER) performance than the conventional transmit FDE which uses the single weight matrix over
a STBC code-word. However, the past study assumed a quasi-static fading channel. In this paper, we proposed a multi-block
FDE for SC-STBC time division duplex (TDD) transmission in high mobility environment. The received FDE weight matrices
for uplink and the transmit FDE weight matrices for downlink are respectively optimized so as to minimize the mean square
error (MSE) between the transmit signal before STBC coding and the received signal after STBC decoding considering the
changing of the channel in a STBC code-word. It is shown by computer simulation that, when channel state information (CSI)
is perfectly obtained, the proposed FDE can achieve better BER performance than the previous FDE which does not consider
the changing of the channel in STBC code-word. Then, we evaluate, by computer simulation, BER performance when using
cyclic delay pilot aided channel estimation (CDP-CE) and polynomial prediction and discuss the impact of CSI error.
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