ABSTRACT

Mobile communication systems face a great challenge due to the raised user expectations of
quality of service and the rapid growth of the data traffic. The performance of cellular systems is
mainly limited because of the presence of inter-cell interference e.g., the spectrum efficiency,
peak data rate, cell-edge data rate. The cooperation between base stations (BSs) which is known
as coordinated multi-point (CoMP) transmission/reception is one of the most important way to
combat inter-cell interference. Coordinated multipoint can either coordinate or exploit the
interference to improve the system throughput and the user fairness.

For systems beyond 4G, further enhancement of the system throughput and user fairness is
required considering the recent exponential increase in the volume of mobile traffic and the needs
for enhanced delay high volume services such as video streaming. To accommodate such
requirements, non-orthogonal multiple access can again be a promising candidate as a downlink
wireless access scheme for systems beyond the fourth generation. To make non-orthogonal
multiple access favorable and promising, it should be used with advanced reception techniques
such as a successive interference cancellation (SIC) which is different from the third generation
mobile communication system.

This thesis explores the performance of coordinated multipoint transmission and reception
techniques using Non Orthogonal Multiple Access (NOMA) with superposition coding in
heterogeneous network, comparing with orthogonal multiple access (OMA), evaluating user and
cell throughput.
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