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Abstract

In cognitive radio systems, it is crucial to control interference from cognitive radio users
to primary users while keeping both users with high sum-rate capacity. In this research,
two beamforming methods, Modified Zero Forcing Beamforming (MZFB) and MIMO
Beamforming, are proposed such that the cognitive radio user can share spectra licensed
by the primary users without interfering. In addition to interferences to the primary
users, interferences among the cognitive radio users called self-interferences can be
minimized. The zero forcing beamforming is modified by adding channel response
between the cognitive radio base station. and the primary users. This enables the
Modified Zero Forcing Beamforming to cancel interference to the primary user and self-
interference. For- MIMO Beamforming, the transmit weight vectors are generated by
Gram-Schmidt orthogonalization technique which allows us to achieve cancelling
interferences to the primary users. The receive weight vectors are based on the
constrained minimization of the mean output power to increase the signal to interference
and noise ratio. Since the numbers of cognitive radio users must be less than the number
of transmit antennas, we proposed the orthogonal user selection to obtain the cognitive
radio users that are likely to increase the sum-rate capacity. The results show that
Modified Zero Forcing Beamforming and MIMO Beamforming can decrease
interferences while the orthogonal user selection is able to the increase sum-rate
capacity by 37.5% and 53.85% in Modified Zero Forcing Beamforming and MIMO
Beamforming, respectively.





