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Abstract:

Cognitive radio is a promising technology to mitigate spectrum shortage
in wireless communications. It enables secondary users (SUs) to
opportunistically access low-occupancy primary spectral bands as long
as the primary user (PU) access is protected. PU protection is vital to
the success of cognitive radio system because no PU would be inclined
to accommodate secondary cognitive networks without such assurance.
Such a protection requirement is particularly challenging for multiple
SUs over a potentially wide geographical area.

In this talk, I will present our results on the fundamental limit on
the throughput performance of cognitive networks under the PU packet
collision probability constraint. We consider two cases. In the case of
perfect sensing, we develop an optimum spectrum access strategy under
generic PU traffic. Moreover, we develop and evaluate a distributed
access scheme that enables multiple SUs to collectively protect the PU
while adapting to changes in the PU activity pattern.

In the case of imperfect sensing, we develop an optimal threshold-based
sensing-transmission structure that goes beyond the widely studied
periodic structure. Our results provide useful insight on the trade-off
between the protection of the primary user and the throughput
performance of the secondary users. Last, if time permits, 1 will
briefly discuss our current progress on feedback-based access and power
control for distributed multiuser cognitive networks.
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