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In mobile relay broadcasts for marathons and Ekiden relay races, the
ultra-high-frequency (UHF) band is mainly used to transmit high-definition
television (HDTV) signals. In recent years, since frequency resources of this band
are becoming scarce due to the growth of the wireless communication technology,
the technological development is desired to positively exploit higher frequency band.
This dissertation concerns space-time signal processing to achieve highly reliable
large-scale mobile relay broadcasting when higher frequency band is exploited.

In Chapter 1, the background of mobile relay broadcasting and the
conventional orthogonal frequency division multiplexing (OFDM) wireless
transmission standard are first described, and then conventional technologies
related to this dissertation such as tracking, diversity and multiple-input
multiple-output (MIMO) are briefly explained.

In Chapter 2, the macrodiversity (MD) reception system is proposed to achieve
highly reliable reception across wider area. The proposed reception system selects
multiple signals with better carrier-to-noise ratios (CNRs) from all the received
signals transmitted through radio-over-fiber (ROF) links from remote base stations
and combines them on the basis of the minimum mean square error (MMSE)
algorithm. This chapter describes an issue on propagation delay differences among
diversity branches due to the path lengths with regard to radio propagation and
ROF links and proposes a practical delay difference correction (DDC) technique
composed of three processes. Furthermore, the hardware implementation of an
MMSE-MD receiver embodying the technique, and indoor and outdoor performance
evaluations are described.

In Chapter 3, an automatic tracking system based on the direction-of-arrival
(DOA) estimation is described in order to extend the coverage of one receive base
station. In this chapter, a novel DOA estimation method that uses pilot subcarriers

inserted in an OFDM signal is proposed.




In Chapter 4, a MIMO-OFDM system is considered to enhance the bit rate and
improve the video quality in mobile relay broadcasts. In order to improve the bit
error rate (BER) performance, an iterative low-density parity-check (LDPC) coded
MMSE with soft interference cancellation (LDPC-MMSE-SIC) receiver that
incorporates time interleaving is proposed. The effectiveness of our method is
demonstrated through computer simulation and hardware implementation.

In Chapter 5, antenna subset selection algorithms for distributed-MIMO
(D-MIMO) systems are focused on. A simple and practical antenna subset selection
method that uses the condition number of the channel matrix is proposed. Despite
of the simplicity, computer simulation demonstrates that the proposed method can
provide the semi-optimal performance, and is superior to the conventional antenna
subset selection methods. The hardware implementation of the method and its
performance evaluation are also described.

Chapter 6 concludes with a summary of the work described in this

dissertation.
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