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· Base station cooperation can improve data rates and reduce outage in cellular systems. Conventional cooperation techniques require base stations to have full knowledge of the channel state information (CSI) of all active users in the system. In practice, this implies that each user has to feedback quantized CSI of the desired and interfering channels over a finite-bandwidth feedback link. Hence, in a multicell cooperative network, feedback resources have to be allocated between multiple channels to utilize the available bandwidth most efficiently. Existing limited feedback approaches for single-cell transmission, which feedback a single channel, may not offer satisfactory solutions for multicell cooperation. The performance of multicell cooperation can also be affected by delays in the backhaul link, in addition to the delay in the feedback link, whose impact on single-cell communication has been well studied. In my Ph.D. dissertation, I present novel limited feedback techniques to maximize the sum-rates with multicell cooperation by partitioning available feedback bits between the desired and interfering channels. I propose closed-form expressions for feedback-bit allocation, as a function of the relative strength and the delay experienced by each of the channels. The solutions  improve significantly the sum-rates obtained using multicell cooperation, for practical systems with reasonable feedback rates, and non-zero delays. The final objective of my Ph.D. research is to realize the considerable performance gains that can be obtained using cooperative transmission by developing efficient techniques of transmitting user information to base stations.
