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Abstract

Effective antenna selection and deployment strategies are important for reducing co-
channel interference in indoor wireless systems. Low-cost solutions are essential, and
strategies that utilise simple antennas (such as directional patches) are advantageous
from this perspective. However, performance is always an issue and the improvements
achievable through clever antenna deployment need to be quantified. In this thesis,
an experimental investigation of indoor propagation comparing the performance of
directional antennas and multiple-element arrays (MEAS) with omni-directional antennas
is reported. Estimation of the performance of a direct sequence code division multiple
access (DS-CDMA) system operating in a variety of deployment scenarios allows the
identification of a range of performance-limiting factors and the optimal deployment
strategies.

It is shown that the orientation of single-element directional antennas can significantly
impact on system performance compared to omni-directional antennas in traditional
systems. The deployment of MEAs with an active diversity combining scheme can further
improve system performance by more than one order of magnitude. From the perspective
of system planning, the choice of antenna selection and deployment options depends on the
current and future demand for system performance and the financial resources available.
An evolutionary path has been proposed to provide a smooth transition from conventional
(low-cost) to high-performance (high-cost) antenna systems as demand dictates.

Other performance-limiting factors in indoor wireless systems include the physical
environment and external interference. It is also shown that electromagnetically-opaque
obstacles in the environment can amplify the effectiveness of the antenna deployment by
acting as physical zone boundaries that restrict interference. External interference has
been shown to cause a significant degradation to the performance of an indoor system
when the carrier-to-external-interference ratio (CEIR) is below 30 dB. This performance
degradation can be minimised by appropriate antenna deployment, although the optimum

antenna orientations depends on the strength of the external interference.
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