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Game Theory for Transmission Power Control of Cognitive Radio
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Abstract

In this paper, the game theory based power control for CDMA system is studied, which has attained intensive interest
as a core artificial intelligent technology for cognitive Radio and its efficiency is evaluated using performance metrics
such as system throughput and fairness. Utility Function for joint user centric and network centric power control is
defined and simulation results show that game theory based power control is far better than closed loop power control.
The contribution of this paper is to formalize the game theory based power control toward the cognitive radio that
recognizes and adapts to the radio communication environments.
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Fig. 1. Nash equilibrium algorithm.

E 1. CDMA A2 W 2
Table 1. CDMA system parameters and values.

Parameter Value
Chip rate 1.2288 Mcps
Data rate 9,600 bps
Carrier frequency 1.78 GHz
Processing gain 21.1 dB
Cell coverage 13 Km
Max EIRP 23 dBm
Target Ey/N, 7 dB

96 bits/frame
88 bits/frame

Total number of bits

Number of information

Frames 20 ms
Thermal noise density —171 dBm/Hz
Data slot per frame 10

daA ok Aol o M SIRE 17 49
a9 5ol YepleH, e 9277t vy 3
F 294 T £ & ¢+ Sith

4% H7t Ag FOME th3t 2ol Aok
FOMIZ AMS A o A|AE) ALE S &9 Yo 9

o]



01 012 014

Power

J8 2 Agd) uE 8% 3
Fig. 2. Utility vs power curves.
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Fig. 3. Power convergence vs iteration.
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Fig. 4. SIR convergence vs iteration.
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Fig. 6. Performance of game theory(FOM1).
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Fig. 7. Performance of game theory(FOM2).
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Fig. 8. Performance of game theory(FOM3).
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