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In order to support growing demands for wireless communications with
ever-increasing data rate, next generation mobile communication systems should target ultimately
high spectral efficiency without sacrificing its reliability. The key technologies that may achieve
this goal is the combination of signal constellations close to Gaussian and powerful channel coding
techniques as well as MIMO spatial multiplexing. Since the transmit signal is subject to peak power
constraint, peak power reduction techniques also play an important role. In this research, we have
developed a number of fundamental techniques that may contribute to the above-mentioned goal,
including signal design based on lattice structure, peak power reduction techniques for high-data
rate signals, and low-complexity signal detection techniques suitable for massive MIMO systems.
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