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Abstract 

Recently, the cognitive radio networks (CRNs) has emerged as an intelligent, flexible, and efficient 

spectrum-accessing based wireless network technique to increase the spectrum efficiency by enabling the 

secondary users (unlicensed users) to opportunistically utilize the vacant spectrum which is not used by the 

primary users (licensed users). This talk will start with investing the motivations and reviewing the state-of-

the-art of CRNs, including its fundamental theories and key techniques, classification of different spectrum 

sensing and sharing modes. Then, we will focus on the main challenges of cognitive radio MAC for QoS 

provisioning in synchronous CRNs, which is critical to many delay-, reliability-, and/or throughput-sensitive 

QoS-driven CRNs. The problem is challenging in that the QoS performance of the secondary users is not 

only affected by the time-varying radio channels of wireless networks, but also constrained by the uncertain 

incumbency of the primary users. Finally, we will concentrate on our newly developed cognitive radio MAC 

and its modeling techniques for QoS-driven CRNs with emphasis on PHY and MAC cross-layer 

optimization. Specifically, we will present the cognitive radio MAC protocols design, its channel sensing 

algorithms and policies, and M/G^Y/1 queuing modeling techniques for packet delay analysis and control. 

We will conclude the talk by discussing the potential future research directions in CRNs. 
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