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Abstract: The inefficiency of spectrum utilization under the current fixed assignment 
model has been widely documented, resulting in a wave of research activity in the area of 
Cognitive Radio. The basic notion of cognitive radio is opportunistic access to spectral 
resources by a secondary (cognitive) user (SU). One of the key considerations is adequate 
protection of the primary (licensed) user (PU), which can be accomplished by allowing 
the SU to transmit only in temporarily vacant spectrum, or simultaneously with the PU, 
provided the PU performance degradation is kept below an acceptable level. The latter, 
referred to as the underlay approach, can be achieved by mandating a maximum 
interference level at the primary receiver. Recently, a signal-to-interference and noise 
ratio (SINR) constraint has been considered as an alternative to the interference-based 
approach, offering the flexibility resulting from PU channel strength variations. The price 
of this approach, however, is the requirement of channel knowledge at the SU transmitter, 
as well as the possibility of SU blocking in the event of poor PU SNR. This talk will 
focus on the performance of a cognitive radio system operating under an SINR constraint 
assuming various channel knowledge scenarios. We will demonstrate the impact of the 
incomplete channel knowledge on the SU capacity and on the probability of SU blocking. 
Furthermore, we will investigate the use of PU and SU transmit antenna selection with 
the aim of boosting the performance of the SU as well as reducing the interference caused 
to the primary user. 
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