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ABSTRACT

Frequency spectrum is a limited as well as precious resource. Spectrum is divided into
non-overlapping spectrum bands which are assigned to different services. Therefore, a
Telecommunication Regulatory Authority (TRA) was established in each country to
manage, control and protects the frequency spectrum.

There are two main departments dealing with frequency spectrum in any TRA:

1. Spectrum Management department.
2. Spectrum Monitoring department.

Spectrum management is that process of managing the frequency spectrum by the
administration using the necessary scientific and technical procedures to guarantee the
efficient use of frequency spectrum without presence of interference from any service to
another.

Spectrum monitoring is the process of monitoring the frequency spectrum bands by the
administration to guarantee the use of the frequency spectrum is according to the existing
licenses, which is issued by the administration, and solve any interference case that may
exist to protect the legal users from illegal ones.

Spectrum monitoring is responsible of detecting, identifying and resolving any
interference that may happen due to legal or illegal transmissions.

In Global System for Mobile Communications (GSM) and Third Generation (3G)
networks, it is assumed that there is an exclusive use of spectrum by the network operator.
One of the main roles of regulatory authorities in different countries is to assure the
clearance of interference sources in the assigned bands of different operators. Operators
in cellular systems take care of the co-channel interference by reusing the spectrum in
geographically distant regions. However, practically, there are interference sources that
contributes to the degradation of the quality of service. We focus on two common sources
of interference in practical networks: The Code Division Multiple Access (CDMA)2000
interference in the 800 MHz band and interference due to jammers.

In this thesis, we introduce algorithms to automatically detect the existence or non-
existence of interference sources in GSM and 3G networks. The algorithms introduced
in this thesis were designed to be embedded in spectrum analyzers, and they only depend
on the radio frequency (RF) readings (frequency and level) of the GSM and 3G spectrum.
These algorithms were tested in practical scenarios using outputs of a commercial
spectrum analyzers, Tektronix real time spectrum analyzer. The practical tests show the
capability of the algorithms to accurately detect the CDMA and jammers interference
sources.

Although the algorithms were tested against CDMA2000 in the 800 MHz band, they can
be applied on other CDMA systems like cdmaOne (1S-95), Wideband CDMA
(WCDMA) if they operate in the same band.

The main objective of this thesis is to enhance interference detection and to reduce time
and effort for finding interference sources. This is achieved by suggesting a suitable
software using some new techniques based on the results of RF signals only (frequency
and level). This suggested software is able to identify the type of the interference source
with minimum errors.

Xi



