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Abstract 
  

In this talk we focuses on the statistical delay-QoS guarantees in wireless networks by using the effective capacity/bandwidth theories, and 
address the methodologies of cross-layer modeling and optimization based QoS-driven resource allocations. Specifically, we start with the 
theory of statistical QoS guarantees built on the Large Deviation Principle. Describing the statistical QoS guarantee techniques, we 
introduce the dual principle between the effective capacity and effective bandwidth, which characterize the wireless-channel capability and 
the traffic loads as functions of the delay-QoS, respectively. Using the effective capacity as the layer-interfacing tool, we study the 
cross-layer modeling and the optimized QoS-driven resource allocation schemes for several types of wireless networks and wireless 
communications systems, and their applications. We also discuss the future research directions in these areas. 
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