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Abstract: Synchronization in Decode and Forward (DF) cooperative communication systems is 
a complex and challenging task requiring estimation of many independent timing and carrier 
offsets at each relay in the broadcasting phase and multiple timing and carrier offsets at the 
destination in the relaying phase. Multiple offsets arise in the relaying phase due to each relay 
node having its own local oscillator and because of the distributed nature of the network. This 
talk will give a brief introduction to the synchronization problem defined in the contexts of 
distributed Multiple Input Multiple Output (MIMO) and cooperative communication systems and 
provide an overview of the research in this area. It will then focus on blind channel, timing and 
carrier offset estimation in a DF cooperative system with one source, M relays and one 
destination equipped with N antennas. The multiple antennas at the destination are proposed for 
blind source separation at the destination, which converts the difficult problem of jointly 
estimating multiple synchronization parameters in the relaying phase into more tractable sub-
problems of estimating many individual timing and carrier offsets for the independent relays. 
Finally, results will be presented characterising the robust performance of the proposed system in 
quasi-static flat-fading channels.  
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