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Abstract 

  
In this talk, we study the role of multi-antenna or multiple-input multiple-output (MIMO) technology for opportunistic 
transmission of the secondary users in a cognitive radio network to efficiently reuse the spectrum allocated to an existing 
primary radio network. We characterize the fundamental tradeoff for the design of secondary MIMO transmission 
between maximizing the secondary network throughput and minimizing the interference to the coexisting primary 
network. First, we consider the ideal case with the perfect channel state information (CSI) from the secondary transmitters 
to primary receivers, and establish a mathematical model for optimizing the secondary MIMO transmission to maximize 
the secondary channel capacity subject to a set of interference power (also know as interference temperature) constraints 
for protecting the primary users. We develop solutions for the formulated problems via applying various convex 
optimization techniques. Second, we consider the practical case where the CSI from the secondary transmitter to primary 
receiver is not known a priori at the secondary transmitter. We propose two novel schemes for implementing cognitive 
MIMO transmission, where the secondary transmitter obtains the required CSI to the primary receiver by either 
periodically observing the primary transmission or via a collaborative limited feedback from the primary receiver. Last, 
we show that the developed results for the design of cognitive MIMO systems also shed lights on the optimal design of 
other MIMO communication systems bearing similar interference management requirements. By applying a new 
principle so-called "active interference temperature control", we resolve design optimization problems for the 
multi-antenna secrecy communication system and the cooperative multi-cell multi-antenna communication system. 
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