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Abstract

In this talk, we first review some backgrounds of network coding and introduce some key topics on the recent
advancements of network coding. Then we shall focus on the cross layer design by using the three-node relay network
and its two variants: Optimal beam-forming design for MISO system, and Distributed space time cooperation over
butterfly network. We observe that the difference between the two hop channels would have important effect on the
network coding gain. In order to reduce the effect between the two hop channels, we propose two different opportunistic
network coding methods based on the channel side information by formulating optimal problems and obtain a
considerable coding gain. Later on, we consider the beam-forming design for dual-cast system with MISO techniques
and present an optimal design category with consideration of the channel estimation error. It has been proved that our
developed beam-forming method has a certain SNR gain over the traditional method. Finally, we consider another
variant of three-node relay network, the butterfly network with two sources and two destinations as well as one relay.
Based on the distributed space time cooperation, we propose a cooperation-based opportunistic network coding, and get
some improvements in terms of total throughput, time delay, outage probability, etc., compared to the two well known
methods: traditional four time transmission method, and traditional opportunistic network coding method.
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