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Abstract

The rapid increase in number and type of wireless services has created an acute shortage
of spectrum. There have been considerable efforts to increase the spectrum utilization
efficiency, and two approaches are known to be most promising. The first approach is to
use spectrally efficient signaling techniques, and the second approach is to increase the
frequency reuse factor. The first approach could involve use of two-way relays (TWRs).
Due to their high spectral efficiency, they are being increasingly studied for use in cel-
lular systems. Relays in general have been incorporated into new cellular standards.
Benefits include enhanced coverage, reliability and throughput. Other benefits include
power efficiency and reduced overall interference levels. The second approach involving
increase of the frequency reuse factor results in increased co-channel interference. So-
phisticated interference management techniques (power allocation and user scheduling
for example) are needed to ensure desired quality of service (QoS). It is clear that study
of TWR and other relaying systems with co-channel interference is well motivated from

practical considerations.

In this thesis, the outage performance of various TWR signaling techniques is char-
acterized in the presence of co-channel interference. Such characterization is useful to
system designers, and provides a realistic estimate of performance. In addition, it allows
for development of sophisticated power allocation algorithms to maximize performance
in the presence of co-channel interference. In this thesis, power allocation schemes are
developed for two-phase and three-phase TWR based on amplify and forward relays
(both fixed gain and channel state information assisted). It is demonstrated that due
to possible asymmetry in co-channel interference, power allocation is very important to
attain good performance. In addition, performance with some of the suggested power

allocation schemes is characterized.



User scheduling is another approach to mitigate interference, and can ensure fairness
amongst users. In this thesis, performance of a multiuser relay system is characterized
in the presence of co-channel interference. Performance of user scheduling that takes
signal-to-interference-plus-noise ratio (SINR) is characterized, and shown to be superior
to approaches based solely on signal-to-interference ratio (SIR) or on signal-to-noise
ratio (SNR). Since the average interference levels might be different for various users
in the system, the issue of fairness arises. In this thesis, two fair scheduling algorithms
are evolved for a multiuser system with co-channel interference, and their performance

with these scheduling schemes is characterized.

vi
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