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Abstract:

Sensing is a critical prerequisite in envisioned applications of wireless cognitive radio (CR) networks, which
promise to resolve the perceived bandwidth scarcity versus under-utilization dilemma. This talk presents
recent advances for comprehensive situation awareness at the PHY and higher-layers of CR networks.
PHY-layer sensing capitalizes on the novel notion of spatio-temporal RF cartography, which amounts to
constructing two families of maps: (m1) global power spectral density maps capturing the distribution of
power across space, time, and frequency; and (m2) channel gain maps providing the propagation medium
per frequency from each node to any point in space and time. Higher-layer sensing aims to comprehensively
yet concisely capture key state variables which in addition to interference and any-to-any link gains include
band occupancies, queue lengths, path delays, and possible anomalies. The vision is to construct a
compendious cognition infrastructure so as to maximize overall network performance and end-user
satisfaction, notwithstanding the significant challenges associated with the CR spectrum access paradigm, as
well as the incomplete, corrupt and sporadic data.
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