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Call Admission Control (CAC) plays a significant role in providiﬁg the efficient use of
the limited bandwidth and the desired quality-of-service in mobile multimedia communications.
The objective of CAC is to maximize the utilization of resource; however, the concept of
fairness among services should also be considered. Game theory is a mathematical theory which
provides an appropriate framework for formulating such fair and efficient problems. Thus, in
this dissertation, a framework based on game theory is proposed to select fair-efficient control
parameters of the CAC scheme in mobile multimedia communications from the solutions of
the game. Call classes are viewed as the players of a game. Utility functions of the players
are defined to be of many types. The solution of the noncooperative game is the equilibrium
point. For the cooperative game, the solutions are determined by the arbitration schemes for the
interpersonal comparisons of utility and the bargaining problem (the Nash, Raiffa, and modified
Thomson solutions). Both CAC type 1 (for Time Division Multiple Access (TDMA)) and type 2
(for Code Division Multiple Access (CDMA)) for the asymmetrical traffic case are considered.
In addition, this dissertation applies the concept of load factor to the conventional CAC type 2
to reduce the computational complexity.

The numerical results show that the control parameters obtained from the equilibrium point
are similar to those obtained from the conventional control method; however, the conventional
control method did not mention about the issue of fairness. It is found that, in most cases,
the Nash and modified Thomson solutions achieve the highest total utility while the equilibrium
points and Raiffa solutions achieve the highest fairness index. Nevertheless, all the solutions
attain the fairness by satisfying their different fairness senses and efficiency by Pareto optimality.
The results also show that the proposed CAC type 2 shows comparable performance to the

conventional CAC type 2 while achieving lower computational complexity.





