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Abstract  

The use of multiple antennas to improve wireless communication performance has received considerable attention, with 

much of the work over the past decade focusing on multiple-input multiple-output (MIMO) techniques. However, in certain 

applications, the nature of the electromagnetic propagation makes it difficult for MIMO communication to effectively 

improve performance. For example, the elevated position and sectored nature of the antennas at a base station leads to 

limited observed angular spread of the multipath propagation that dramatically reduces the effectiveness of MIMO 

processing. One potential solution to this problem involves using multiple base station sites working cooperatively, a 

solution that also potentially enables significant benefit in terms of interference control in multi-user signaling. We report on 

the analysis of fully-coherent measurements from three base station sites to a single mobile station in a macrocellular 

environment. The observed channels are used to explore the gains achieved with cooperative MIMO signaling to a single 

user and to multiple users. The analysis includes application of new signal processing algorithms that allow exploration of 

the performance for different system capabilities (linear or nonlinear receivers, different transmission power constraints, 

etc.). This analysis shows that cooperative MIMO signaling can provide multi-user throughput gains that are significantly 

higher than what can be achieved using more traditional multiple-access strategies under favorable channel conditions. 
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