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Abstract 

This talk summarizes our recent progress of research on applying network coding in cellular wireless 

networks. Relaying and CoMP (Coordinated Multi-Point access) are among the fundamental building blocks 

of the next generation mobile networks (IMT-A and Beyond). To meet the increasing requirement of the 

large capacity and high speed, we need to consider from a network point of view for physical-layer 

transmission protocols. Network coding is thus one of the essential technologies for improving the 

performance in the rate and reliability.  
 
For relay fading networks, we study the design of network codes for the multi-source multi-relay networks 

and multi-user cooperative networks. We first show how to achieve full-diversity for such networks. An 

explicit construction based on MDS codes is also proposed. With the MDS network codes, we study the 

Diversity-Multiplex-Tradeoff (DMT) performance. We show appropriate network coding strategies and 

efficient clustering protocols are essential to DMT performance. Then we consider the multi-cell access 

with a backhaul support. For Gaussian networks with two-transmitter, one-relay and two-receiver, we 

compare the achievable rates of different network-coding-based protocols, e.g., finite-field coding, 

superposition coding, lattice coding. We also proposed new network beamforming strategy which has the 

highest rates in major of network settings. We derive the cut-set bound and show that the proposed network 

beamforming can achieve the bound in certain conditions.  
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