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Abstract

One-hop wireless network coding mixes packets of multiple unicast sessions, which has drawn significant
attentions in the system-level wireless networking community due to its inherent low complexity of
operating within a local neighborhood. Two representative schemes are (i) The ~"XOR in the air" scheme for
the wireless cross topologies, and (ii) Network coding for the downlink direction of wireless access point
network.

In this talk, we quantify the Shannon capacities of the above two schemes by deriving new outer and inner
bounds that meet in almost all practical scenarios. The new capacity-achieving schemes are based on the
concept of ““code alignment,” a novel interference alignment technique in the finite field, which can be
easily translated to practical intersession network coding protocols. The capacity results enable direct and
comprehensive comparison of the throughput benefits of network coding and those of other competing
techniques, such as cross-layer optimization and opportunistic routing. The capacity results can also be used
as a benchmark for evaluating the efficiency of practical protocols.

This is joint work with Y. Charlie Hu, Dimitrious Koutsonikolas, Abdallah Khreishah (Purdue), and Ness
Shroff (The OSU).
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