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This thesis presents a research on interference suppression techniques for one-cell reuse single-carrier time
division multiple access (TDMA) systems. The contents are composed of the outcome of research carried out
during the Ph.D. course pursued at the Department of Communications Engineering, Graduate School of
Engineering, Osaka University, Japan.

The thesis is organized in six chapters as follows.

Chapter 1 is an introduction to the subject including current status activities in broadband wireless access
systems and overview of interference suppression techniques for the next generation cellular networks. The
objective and scope of the thesis are also briefed.

Chapter 2 describes the one-cell reuse TDMA system in which single-carrier transmission is utilized in the
uplink. Interference problems, which are the most serious problems in one-cell reuse single-carrier TDMA
systems, are presented. Furthermore, the general concepts of orthogonal frequency division multiplexing
(OFDM) and single-carrier with frequency domain equalizer (SC-FDE) are explained and compared. Through
these discussions, technical challenge of this thesis is clarified.

Chapter 3 proposes a co-channel interference (CCI) suppression scheme employing a frequency domain
nulling filter and turbo equalizer in the receiver for single-carrier TDMA systems. In the proposed scheme, the
frequency domain nulling filter is employed in the receiver to suppress high level interference components and a
soft canceller followed by minimum mean square error filter (SC/MMSE) turbo equalizer to compensate not only
for channel induced intersymbol interference (ISI) but also for extra ISI produced by the nulling filter. Computer
simulations confirmed that the proposed scheme is effective in suppression of CCI and ISI compared to the
conventional linear frequency domain equalizer.

Chapter 4 proposes co-channel interference (CCI) and adjacent-channel interference (ACI) suppression
techniques in the receiver for carrier interferometry (CI) based single-carrier TDMA systems. In addition to CCI

from other users in the adjacent cells, the desired signals would be interfered by ACI because adjacent channels
could be assigned in the same cell, resulting in the mutual overlaps in the spectra if carrier frequency jitter
arises. In the proposed scheme, CI technique is employed at the transmitter to generate CI signal which is
equivalent to a roll-off filtered single-carrier signal with its roll-off factor of zero. At the receiver, the received CI
signal is transformed into the frequency domain signal by a fast Fourier transform (FFT). A frequency domain
edge-removal filter suppresses potential ACI components by omitting both edges of the received spectrum. Then,
CCI suppression using nulling filter and ISI compensation by turbo equalizer is employed. Computer
simulations confirm that both CCI and ACI can be efficiently suppressed with the proposed scheme.

Chapter 5 proposes an interference suppression algorithm employing a spectrum nulling technique operated
in the transmitter side. At the transmitter, ACI and CCI from other users are suppressed by an edge-removal
filter and a nulling filter, respectively. After that, the suppressed power due to nulling process is reallocated to
the remaining spectrum components so as to keep the total transmitted power constant. At the receiver, ISI
suppression is conducted by a frequency domain SC/MMSE turbo equalizer (FDTE) instead of time domain turbo
equalizer (TDTE) as its computational complexity is much lower and it gives better performance due to
averaging process conducted in FDTE. These analyses confirm that the proposed edge-removal and nulling
process in the transmitter side is very effective in suppression of the ACI and CCI while the transmitted power
is efficiently transferred to the receiver side.

Chapter 6 draws conclusions of the thesis by summarizing the overall results obtained in this study.
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