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Abstract 

Advancements in video coding and wireless communications, particularly in emerging 4G access networks, 

can create many exciting wireless video broadcast/multicast applications. Although using shared broadcast 

radio signals can nicely scale the system capacity regardless of the number of receivers, the rate is limited by 

the worst-channel receiver for the largest scalability. This prohibits the true potential of any 4G access 

network to enable high-quality video broadcast, such as for high-definition TV or 3D content.  For efficient 

and robust wireless video broadcast/multicast under fading, this talk presents a novel cross-layer framework 

that exploits the interplay between applying protections on any successively refinable video source and 

transmitting through a layered broadcast/multicast channel. It is practically achievable by using multiple 

descriptions coding on a scalable video source and using superposition coding for layered roadcast/multicast 

transmission. The results from simulation, empirical, information-theoretical approaches reveal the 

scenarios that the framework can lead to a lower distortion than a legacy system. Most importantly, this 

generic framework contributes to the advancements in the related fields by introducing a new design 

dimension in terms of protections in cross-layer design. It is unique when compared to previous approaches 

that are often manipulating conventional parameters alone such as power, modulation scheme, coding rate, 

etc. The impact of this dimension was unapparent in the past, but is now proven as an effective means to 

enable high-quality, efficient, and robust wireless video broadcast/multicast in any 4G access network. 
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