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Abstract

CDMA cellular mobile systems find widespread acceptance particularly in regional centres
where there are large geographical areas to cover. However, temporal changes of user
density due to formation of congregated population centres (called hot spots) can seriously
undermine the system design goals in terms of quality of service (QoS) and system capacity.
This investigation deals with the problem of hot spots in a bid to improve system capacity
at acceptable quality of service levels. Among the techniques considered is the adaptive
sectorisation and its implementation with finite antenna beam switching.

The future wireless communications systems are expected to offer a wide variety of
services, which have vastly differing QoS requirements. To handle this, the third generation
cellular mobile communication systems are designed to carry packet mode traffic. This
investigation also deals with the impact of third generation cellular system traffic on
system capacity. It examines the system activity in the presence of mixed mode traffic
and the capacity and QoS trade-offs possible in Wideband CDMA (WCDMA) cellular
systems. Application of adaptive sectorisation to improve capacity in such systems when
confronted with hot spots is also investigated.

It is found that in all situations the adaptive sectorisation brings an overall improve-
ment to system capacity and this is particularly significant when the user concentration

in hot spots is substantially bigger than that of the rest of the cell.
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