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Abstract:

We investigate the problem of scalable video multicast in emerging cognitive radio (CR) networks. Although
considerable advances have been made in CR research, such important problems have not been well studied. Naturally,
“bandwidth hungry” and rate-adaptive multimedia applications are excellent candidates for fully capitalizing the
potential of CRs. We propose a cross-layer optimization approach to multicast video in CR networks. In this talk, we
first consider an infrastructure-based CR network collocated with N primary networks. Fine-Granularity-Scalability (FGS)
videos are adopted to accommodate the heterogeneity among channel availabilities and dynamic network conditions.
We model CR video multicast over the N channels as a mixed integer nonlinear programming (MINLP) problem. The
objective is three-fold: to optimize the overall received video quality; to achieve proportional fairness among multicast
users; and to keep the interference to primary users below a prescribed threshold. We develop a sequential fixing
algorithm and a greedy algorithm to solve the MINLP, while the latter has low complexity and proven optimality gap.
We next consider streaming multiple FGS videos over multi-hop cognitive radio (CR) networks. We solve the formulated
MINLP problem using a centralized sequential fixing algorithm, which provides upper and lower bounds for the
achievable video quality. We then apply dual decomposition to develop a distributed algorithm and prove the
optimality and convergence conditions. The proposed algorithms are evaluated with simulations and are shown to be
effective in supporting FGS video over CR networks.
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