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Orthogonal frequency division multiplexing (OFDM) technique modulates a large number
of sub-channels appearing on orthogonal subcarriers in parallel at once by using one
N-point (inverse) Fast Fourier Transform (IFFT/FFT) processor, in which, the spectra of
adjacent sub-channels overlap with each other excepting their centres.

In most cases of mobile radio application, multipath propagation of transmitted signal
causes the received signal to experience severe and rapid fluctuations in both time and
frequency domain. Especially, for OFDM, while beyond guard interval (GI) delayed path
exists in channel, not only the inter symbol interference (ISI) but also the delay-induced
inter carrier interference (ICI) will occur at the same time. Moreover, an OFDM receiver,
particularly those using narrow subcarrier spacing fo, is very sensitive to the loss of
orthogonal relations arﬁong subcarriers. This leads to ICI modelled as an irreducible
additional noise, which directly disturbs the achievable receiver performance. Nevertheless,
for a mobile OFDM system, since the delay profile and the Doppler shift is time variance
and difficult to size, so the ICI is an inherent defect. How to compete against the time
varying fade but increase sparingly the complexity becomes a severe challenge for OFDM
receiver design.

In this dissertation with its focus on high mobile OFDM reception, a hybrid two
layers diversity receiver is proposed and investigated. It is a high performance and low
complexity approach with paying attention to ISI/ICI-suppression, and a reconfigurable
layered structure. In which, the 21d layer is a conventional post-FFT 2-branch carrier
diversity (CD) combiner on subcarrier base which can be used to depress the extra phase
rotation and ICI-noise, the 1st layer before FFT-demodulation consists of two sets of the
.multiple antennas adaptive arrays (AA) which is used to modify the delay profile of
multipath. Based on this platform, several AA and CD schemes are compared by computer
simulation. Finally, such a 2-layer receiver with channel estimators is integrated in one LSI
by 90nm 7mlp CMOS process. The LSI was successfully utilized in a real digital TV
(ISDB-T) OFDM reception system.
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