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Abstract: Heterogeneous networks (HetNets) are typified by cellular deployments with various types of
cells of different sizes and overlapping coverage areas, as well as by the ISM spectrum sharing, e.g.,
coexistence of WiFi and ZigBee. The HetNet concept has been drawing considerable attention as a cost-
effective means of enhancing network throughput via spatial reuse of spectrum resource. HetNets are
also expected to not only improve the quality of links in hotspot and indoor areas, but also offload
macrocells, benefiting both operators and subscribers. The first part of this talk will overview challenges
and approaches associated with the realization of the HetNet's potential.

The second part of this talk will focus on the coexistence of HetNets in the ISM band. The disparate
power levels, asynchronous time slots, and incompatible PHY layers of heterogeneous networks severely
degrade the effectiveness of traditional MAC. Specifically, | will present details of a new mechanism (we
developed), called the Cooperative Busy Tone (CBT), that enables the reliable coexistence between two
such networks, ZigBee and WiFi. CBT allows a separate ZigBee node to schedule a busy tone
concurrently with the desired transmission, thereby improving the visibility of ZigBee devices to WiFi. The
analytical, detailed simulation, and experimental results demonstrate CBT's significant throughput
improvement over the legacy ZigBee protocol, with negligible performance loss to WiFi.

This is joint work with Xinyu Zhang.
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