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Abstract

Achieving high spectral efficiencies in wireless networks generally requires that the nodes exchange
information about channel and interference conditions. This information exchange can increase link capacities,
but requires signaling overhead (expenditure of power and bandwidth), which detracts from the overall
network performance. To illustrate this tradeoff we first present a broadcast (downlink) Orthogonal
Frequency Division Multiple Access (OFDMA) model in which feedback of channel state information from
the mobiles to the base station must occur within a finite coherence time. Limited feedback schemes are
presented for which the sum rate (accounting for feedback overhead) grows linearly with the number of users
and sub-channels, and as the log of the feedback rate. We then consider a peer-to-peer network and present a
distributed iterative algorithm for optimizing powers and beams, assuming each transmitter has multiple
antennas. The algorithm relies on the exchange of interference "prices". Conditions are specified under which
the algorithm converges to a globally optimal (utility-maximizing) solution.
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