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Voice and data traffic communication in cellular systems have inevitably

affected everyone's life. The business competition to support customers demands is

intense. Hence, convincing customers to rely on the quality of cellular service providers
is necessary. Creating a quality system commences with network topology design. The
factors which network designers need to consider are: 1) the ability of the network to
accommodate current traffic demand and support traffic growth in the future, 2) the
reliability of the network, and 3) the effective topology design considering the network
budget limitation.

This thesis proposes the access network topology design for cellular
transmission systems. We aim at designing reliable network topology and adequately
supporting traffic requirements both in the present and in the future. Moreover, the
network can be practically designed and subjected to network design constraints. This
thesis considers the reliability of the networks by the principle of Graph Theory
together with Operational Probability, and the ability of the network to support traffic
growth by Lifetime Index. We also formulate the objective functions and network
design constraints that maximize network reliability and Lifetime Index using an
Integer Programming approach. As the result, the objective function can be well

applicable to the practical network topology design. The reliability of the network is



optimized. Therefore, the network topology from the formulation gives the optimum

quality for the design.
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