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Title: DFT-Spread MIMO Systems: Iterative Equalization, Evolution Analysis, and Precoder Optimization
Abstract: We develop a novel belief-propagation (BP) based iterative equalization algorithm for discrete-Fourier-transform (DFT) spread multiple-input multiple-output (MIMO) systems. An evolution technique, referred to as signal-to-interference-plus-noise-ratio (SINR) variance transfer chart, is established to accurately characterize the behavior of the proposed equalizer. We show that the proposed scheme significantly outperforms the existing non-linear MIMO equalizers in various system setups. We further investigate the precoder design based on the newly developed evolution technique, under the assumption of both full and partial channel state information at the transmitter (CSIT). We derive the optimal precoding directions, and show that the precoder optimization then boils down to a simple power allocation problem that is solvable using convex programming. Numerical results demonstrate that the optimized precoder can achieve a significant power gain, as compared with the non-optimized scheme.
