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FULL-DUPLEX COMMUNICATION/MIMO SYSTEMS/SELF-

INTERFERENCE/MUTUAL-INTERFERENCE

Nowadays, the wireless communication systems have been developed
continuously. Since the requirement of users prefer a form of communication that can
transfer data very fast and very accurate. One of the most recent technologies being
developed right now is a network of 5G wireless communication, which in this
approach has received much attention that can transmit and receive simultaneously. The
work in literature has focused on solving the problem of self-interference full-duplex
communication, by creating a device that can reduce the self-interference. However,
the literature has not considered in terms of performance to support high-speed
communication, which uses only a single antenna on a single channel. For this reason,
researchers have an idea to improve the performance of wireless communication to
attain better signals by introducing MIMO applications. Although, the literature has
focused on the development of the MIMO relay system, but the literature does not
consider problems associated mutual-interference. This is caused by the transmitted
signal between antenna elements in the same node and the interference reduction in
digital domain being not enough due to the strength of the self-interference and
mutual-interference with the received signal strength at the receiver. These problems

cause the system to crash at the receiver. Finally, this thesis proposes the development



of full-duplex communication on a single channel for MIMO systems by using a
technique to reduce the interference of both analog and digital domains. Analog
cancellation is designed to reduce the power levels of self-interference and mutual-
interference signals by adjusting phase and amplitude. Digital cancellation is
implemented inside the Universal Software Radio Peripheral (USRP). To reduce the
strength of the self-interference and mutual-interference simultaneously. The
simulation and experimental results show that the proposed system can double
throughput of the conventional system and the receiver can receive data more

efficiently.
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