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Time-Reversal Orthogonal Space-Time Block Coding Design for
Frequency-Selective Fading Channels

DONG Yu, ZHAO Hui, WANG Wenbo

(Key Laboratory of Universal Wireless Communication, Ministry of Education, Beijing University of

Posts and Telecommunications, Beijing 100876, China)

Abstract: Focusing on the problem that the bit error rate performance of the space-time block
codes decreases in frequency-selective fading channels, a time-reversal coordinate interleaved or-
thogonal coding design( TR-CIOD) is proposed. Data symbols are transmitted in designed format
and some of the symbols are time-reversed. It is the orthogonality of the equivalent channel ma-
trix and the multiplication property of the circulant matrix that the influence on performance
caused by intersymbol interference is greatly reduced after matching filters at receivers. TR-CIOD
can achieve multi-antenna diversity gain as well as multi-path diversity gain. Simulation results
with 107 bit error rate and 2-ray channels and comparisons with the coordinate interleaved orthog-
onal design in frequency flat channel show that TR-CIOD performs obviously better, and achieves
about 5.5 dB SNR gain.

Keywords: f{requency-selective fading channel; space-time block code; time-reversal
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