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Abstract: The co-existence of a large number of communications systems sharing the same resources and the proven
advantages of multi-input multi-output (MIMOQO) transmission have recently led to the consideration of potential
applications of the collaboration concept in heterogeneous broadband access communications networks for
performance and capacity enhancement. Interference mitigation can be more efficiently done by coordination of the
transmission and resource allocation between users to minimize mutual interference in a collaborative manner. Rather
than competing for resources, in collaborative communications, users cooperate to assist each other in transmission
and resource sharing in order to obtain broader coverage and to mitigate channel impairments without the need to
use large transmitted power and hence to achieve substantial gain in system throughput and better resource utility.
Next-generation broadband access communication networks are expected to include some form of cooperation
between network nodes. Dynamic spectrum access through cognitive radios has also been recently considered for more
efficient use of scarce spectrum resources. It will be beneficial to explore the cross-fertilization of cooperation and
cognition, which will become especially important in heterogeneous wireless networks.

The talk will provide an overview of new developments/deployments in next-generation wireless access
communications, and highlight technical issues in dynamic resource allocation and intelligent multi-dimensional signal
processing and the evolution from competition, to cooperation and cognition in communications, and along with our
current research activities and recent results in our broadband access communications laboratory at McGill University
(Montréal, Québec, Canada).
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