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ABSTRACT

This paper presents spectrum utilization strategies in cognitive radio (CR) networks powered by multi-antenna
based wireless energy transfer. Secondary access point (AP) with multiple antennas should transfer the energy to
the secondary sensor nodes with energy beamforming and simultaneously induces no interference to PUs. In
addition, sensor nodes can transmit information to the secondary AP using the harvested energy, only when the
spectrum is not utilized by PUs. We analyze the achievable rate of the CR sensor networks and propose an
interference nulling energy beamforming method to maximize the achievable rate. Finally, we also propose a
frame scheduling algorithm in which the durations of wireless energy transfer/information transfer frames (phases)

are optimized.
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