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Abstracts 
When wired modems had been well developed in the last century, wireless modems have more challenges, such as interference and fading. 
They are just in the beginning stage, such as IEEE 802.11 and 802.16. To overcome interference and fading, there are two current ways. 
One is to use multiple transmit/receive antennas (MIMO) and the other is to use cooperative communications. Space-time coding is used to 
achieve the spatial diversity for both techniques. One major difference, however, for these two techniques is the synchronization that may 
be a problem for cooperative communications but not for MIMO systems. While all space-time codes for MIMO systems can be directly 
applied to cooperative communications in the synchronization case, new space-time coding schemes are needed for asynchronous 
cooperative communication systems to achieve spatial diversity. In this talk, we first discuss some of this background. We then present a 
new family of space-time coding schemes that achieve full spatial diversity for asynchronous cooperative systems, which is obtained by 
constructing shift-full-rank matrices (SFR). We then present systematic constructions of SFR matrices. Finally we show that these codes 
have simplified decoding methods, MMSE-DFE, that still achieve full spatial diversity.   
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