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Abstract
The communication problem caused by selective fading channel can be alleviated by precoding the
signal to be transmitted. The precoder adds redundancy to the transmitted signal that can be exploited
by zero-forcing equalizer. However, the inserted redundant signal consumes channel bandwidth,
which affects the system throughput. In this talk we will discuss ways to reduce the amount of inserted
redundancy to maximize system throughput. The minimum amount of redundancy and the
corresponding requirements for the existence of FIR zero-forcing precoder-equalizer system are
characterized. A systematic design method is proposed together with various design criteria for the
precoder-equalizer system will be discussed under the non-maximally decimated filter banks
framework. Extension to MIMO communication systems will also be discussed. Fianlly, a jointly
optimized precoder-equalizer design method, a FIR zero-forcing equalizer with successive interference
cancellation, and other prec! oder-equalizer optimization are presented together with simulation results
that show signification improvement in lowering the bit error rate can be obtained.
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