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Abstract:

The Shannon capacity of wireless networks is the holy grail of network information theory.
Recently, this area has seen a burst of activity leading to remarkable progress on a variety of
problems including the capacity of interference networks, X networks, cellular networks, multicast
and compound broadcast networks, tactical communication networks with secrecy and jamming
issues, cooperative communication networks, cognitive radio networks, and network coding for
multiple unicast networks and distributed data storage networks. While each communication
scenario has its own peculiarities, a common thread running through a vast number these recent
developments is the new idea of interference alignment. This tutorial is intended as a survey of
these recent advances, following the connecting thread of interference alignment and highlighting
the new insights and intuition that emerge out of the recent results. The tutorial will place special
emphasis on the signal processing aspects of Interference Alignment. Topics covered will include
— the non-trivial nature of bandwidth and degrees of freedom metrics in a multiuser setting; the
tradeoffs between accessible signaling dimensions — time, frequency, space and signal levels in
a wireless network with multiple antenna nodes; interference alignment as a means to recover
desired information when the number of equations is much smaller than the number of unknown
variables; conceptual examples to illustrate the principles behind interference alignment;
feasibility conditions for interference alignment through linear beamforming schemes and
connections to algebraic geometry; lattice alignment and connections to diophantine
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approximation theory; asymptotic interference alignment; opportunistic and ergodic interference
alignment; distributed interference alignment; blind interference alignment; retrospective
interference alignment; and the combination of interference alignment and network coding for
applications like multiple unicasts and distributed data storage repair.
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