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Abstract
Cross-layer radio resource control plays a critical role in modern wireless systems. Unlike the role of the
resource control in fixed line network (maintaining fairness among users / flows), resource control in wireless
networks affect the physical layer capacity, interference in wireless networks as well as user quality of service.
Radio resource control can be viewed as a complex stochastic optimization in which “cross-layer variables ”
(such as transmit power, beamforming, user scheduling) are dynamically controlled to optimize “cross-layer
objectives” (such as throughput, fairness, delay) based on stochastically evolving system states (such as channel
fading, queue length). One important example is to minimize the delay performance in wireless networks
because most data applications are delay-sensitive. However, such control is highly non-trivial because of the
complex coupling between the time-varying PHY (modeled by information theory) and the queue dynamics
(modeled by queueing theory). In this talk, we shall outline the basic framework of cross layer radio resource
control and elaborate why this is a difficult problem. We briefly survey existing approaches and illustrate two
promising solution frameworks using two examples in wireless system. The first approach corresponds to the
use of distributed online stochastic learning algorithms to solve the Bellman equation. The second approach
corresponds to closed-form value function approximation using a virtual continuous time system and
perturbation analysis.
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