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This dissertation contributes four new methods for improving the performances of multicarrier systems in satellite
and radio communications. The multicarrier systems suffer from nonlinear distortion due to high power amplifier (HPA)
because of its high peak power level. In order to solve this problem, the dissertation proposed the following four
schemes. One method is a joint use of OFDM (Orthogonal Frequency Divison Multiplex) and FM (Frequency
Modulation) and the other three methods are related to carrier interferometory (CI) technique.

The first method proposes a OFDM-FM transmission technique to transmit the Japanese digital television signals
based on OFDM to a far island through satellite communication systems. The numerical results demonstrate that the
proposed method gives 6.3 dB of extra gain in terms of required CNR against the conventional ones where OFDM
signal is directly transmitted to the satellite without FM.

The second method introduces new design of carrier interferometry (CI) and pseudo-orthogonal carrier
interferometry (POCI) OFDM based on fast Fourier transform (FFT). The use of FFT and a new principle of spreading
process reduce significantly (more than 90%) the computational complexity and results in a new advanced design.

The third method focuses on the solution of both PAPR reduction and bit/user capacity enbancement at the same
time. To achieve this goal, a new large spreading code, called large carrier interferometry (LCI), is proposed to support
in maximum (2N + 1) bits/users at the same time. LCI code was designed to have low and uniform cross correlation to
guarantee fair and better BER performances. The results confirm that the BER performance of proposed LCI code is
5dB and 3.6dB better than PO-CI code in additive white Gaussian noise (AWGN) and multipath fading channel,
respectively. In term of PAPR performance, the proposed LCI code and PO-CI code have a similar PAPR performance.

In the last method, an iterative clipping (IC) is proposed to obtain lower out-of-band (OOB) spectrum after the HPA.
The IC is designed to minimize the hardware requirement though iteration is performed. The results confirm that the
OFDM and CI/OFDM with the proposed iterative clipping posses many improvements in terms of BER performance
and OOB spectrum radiation. It is found that for a coded system an optimum number of iteration is 2 for OFDM and 3
for CI-FFT/OFDM, respectively.

Finally, it can be concluded that the four proposed methods above are important contributions to improve the
performance of multicarrier systems in satellite and radio communications. OFDM-FM is a promising technique to
broadcast digital television at far island; new CI/OFDM system provide reliable performances; LCI code doubles the
bit/user capacity; and optimum iterative clipping gives advantages in reducing OOB spectrum and BER degradation
simultaneously. Though four new methods in this dissertation are addressed for satellite and radio communications, they

can be easily adapted to other applications such as digital subscriber line (DSL).
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