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Exploiting Multiuser Diversity
in Wireless Interference Networks

nterference has always been the bottleneck for performance improvement in many wireless networks. Recent advance in interference alignment (lA)

has Inspired many solutions to better manage interference in various kinds of wireless interference networks. However, traditional |A technigues either

require global channel state information (CSl) or sophisticated iterative algorithms to design the transmit/receive beamforming matrices, which are relatively

complicated for realistic implementation. In this talk, some practical and low—-complexity solutions are considered, which exploit multiuser diversity gain
to Improve transmission performance of wireless interference networks. To start with, several novel opportunistic interference alignment (OlA) schemes are
proposed to mitigate interference in cellular networks, where OIA for downlink and uplink transmissions are separately studied. It is shown that the proposed OIA
schemes significantly outperform the [Iimited—feedback schemes in terms of throughput and implementation complexity. Besides cellular networks, the principle
of |A has been tailored to achieve signal space alignment (SSA), by combining physical layer network coding technigue, for efficient transmission in multi—way
relay systems. For one fundamental multi-way relay channel,sthe MIMO-Y channel, a simple opportunistic signal space alignment (OSSA) scheme Is proposed.
The multiuser diversity gain in the MIMO-Y channel Is analysed, and some interesting phenomena are observed. Finally, a joint OlA-OSSA scheme is proposed
for the multi—pair two—-way relay interference channel, and some initial results are presented to inspire future work.
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