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Abstract

Ever increasing demand for high-rate data services has resulted in acute spectrum

shortage. A lot of research in recent years has focussed on techniques that allow

for more efficient utilization of the spectrum. Use of smaller cell-sizes and a higher

frequency reuse factor have been suggested. Increase in resulting interference needs

to be dealt with–use of inter-cell coordination and shared relays have been studied

in this context.

Signalling techniques that allow for efficient use of the spectrumwithina cell are

attractive from an implementation point of view. In recent years, cooperative spatial

multiplexing has been studied. In these systems, the base-station multiplexes data to

two users. It has been shown that user selection can yield performance gains. In this

thesis, outage and ergodic rate expressions are derived to show that relay selection

can further improve performance of these systems.

Simultaneously, there has been concerted effort to developcognitive radio tech-

nologies. By allowing unlicensed users to use the spectrum when the licensed user

is inactive, it has been shown that the spectrum can be more efficiently utilized. In

recent years it has been shown that the unlicensed users can be allowed to transmit

even when the licensed user is utilizing the spectrum, provided it controls its power

to limit interference to the licensed user. These dynamic spectrum access (DSA)

systems have potential to increase spectrum utilization. However, they require li-

censing agreements between networks, and some limited communication between

the networks. There are also security issues, which make practical implementation

of these systems difficult. In this thesis, it is shown that use of DSA principles

to allow two cellular users of thesamenetwork to utilize the spectrum is simpler,
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and can be very beneficial. In particular, it is shown that useof these principles

in a cooperative multiplexing network with relay and user selection can result in

good outage performance. Expressions are derived for the outage probability and

ergodic rate to demonstrate this. It is also shown that theseprinciples can be used

to spatially multiplex uplink and downlink of cellular systems. Two protocols are

discussed, and their performance is analysed. These protocols exploit the rate asym-

metry in uplink and downlink of a cellular system. The outageprobability analysis

presented clearly brings out the potential of these protocols in improving spectrum

utilization efficiencies in cellular networks.
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