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D2D Power Control in the Cellular System: Non Cooperative Game Theoretic Approach
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Abstract

In this paper, we consider the game theoretic approach to investigate the transmit power optimization

problem where D2D users share the uplink of the cellular system. Especially, we formulate the transmit

power optimization problem as a non cooperative power control game. In the user wide sense, each user

may try to select its transmit power level so as to maximize its utility in a selfish way. In the system

wide, the transmit power levels of all users eventually converge to the unique point, called Nash

Equilibrium. We first formulate the transmit power optimization problem as a non cooperative power control

game. Next, we examine the existence of Nash Equilibrium. Finally, we present the numerical example

that shows the convergence to the unique transmit power level.
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Fig. 1. Coexistence Scenario [2]
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Fig. 2. Interference Level [2]
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Fig. 3. System Model
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3.3 Non Cooperative Power Game Problem
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3.4 Nash Equilibrium
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Fig. 5. Flow of Power Control Algorithm
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