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Abstract

An objective for 5G mobile broadband access is the seamless integration of available spectrum resources,
including licensed and unlicensed. We start by examining the case for allocating spectrum as unlicensed,
and then present two models that illustrate how unlicensed allocations can affect strategic decisions made by
wireless operators. In the first, new spectrum is added to an existing set of licensed bands. We show that if
the new spectrum is unlicensed, congestion in that band can lower social welfare relative to what is
generated by a licensed allocation with many competing operators. In the second model, an operator decides
how to allocate its licensed spectrum across two separate bands, one for a macro-cell network that can serve
high-mobility users, and the other for a small-cell network that can only serve fixed users. Here the addition
of unlicensed spectrum affects the amount of bandwidth the operator allocates to its small-cell network. The
social welfare generated by allocating a fraction of any new bandwidth as unlicensed then depends
on the relative spectral efficiencies of the unlicensed and small-cell networks.

(joint work with Cheng Chen, Randall Berry, and Vijay Subramanian)
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