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Abstract

The purpose of this paper is to analyze the power control problem in wireless communications with game
theoretic approach. The major contribution of the present paper is that we formulated the problem as a game
with a finite number of strategies while most of the previous game theoretic power control literatures modeled
with continuous game in which there are infinite number of strategies. It should be noted that the closed-loop
power control would be performed in a discrete manner, power up or down from the present level of power
with fixed power control step size. We model the current closed-loop power control scheme with the famous
Prisoner's dilemma model and show that the power-up strategy is Nash equilibrium. That is, every mobile tries
to increase their power and approach to their maximal power. Thus, the outcome of current power control (Nash
equilibrium) is inefficient. In order to attain efficient power control for the environment where ICI(Inter-Cell
Interference is severe, we developed a new payoft function in which the penalty mechanism is introduced and
derived conditions under which power-down becomes Nash equilibrium strategy for all players. Furthermore
we examined the trajectory of equilibrium power when the power control game will be played repeatedly.
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