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In wireless networks, transmission power has adverse effects. With low transmis-
sion power, the received signal may be eclipsed by the noise and interference from other
transmitters, resulting in low Shannon’s capacity. On the other hand, with high transmis-
sion power, the interference seen at other receivers could be too large, also resulting in low
Shannon’s capacity. This thesis aims to address this problem by using the game theory.
Three utility functions of the game are investigated, and the trade-off between capacity
and fairness is analyzed. Considering the scenario of wireless access network with two
transmitters, each with two intended receivers, selection of transmission power of the two
transmitters is modeled as the two-person game.

This thesis proposes methods to control the transmission power in cognitive radio
network, which is a wireless network with two classes of users. The first one is the primary
user who always has his quality of service guaranteed. The second one is the secondary
user who utilizes the network without anything guaranteed. Using game theory to control
the transmission power, three game models are proposed. Those are a cooperative game
that players cooperate for utility summation, a cooperative game that players cooperate for
utility product, and a non-cooperative game.

The numerical results show how the proposed methods control the transmission
power in downlink cognitive radio network. The effects caused by adjusting user’s location,
changing amount of the users, and using time-sharing in the cooperative game are analyzed.
Moreover, power control using the non-cooperative game for more complicated network is
also demonstrated. From the numerical results, the proposed power control methods are

able to guarantee the quality of service of all primary users.
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2923
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@2.1) 1l
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U= g {(u1,u2)} (3.4)
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1
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k)

n. ﬂ'wLﬂ?}lmaﬂmﬁmaﬂmmaﬂmLmuuauﬁtﬂ%ﬂ%’ué’mimmvlﬁ U
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1. AUAABITINAGIATININATDILEU KO UTILAT T Ud w5

uy (c1,¢c2) = +/cica
ug (3, c4) = /C3C4 (3.6)

Yo

A. MIMFATEIANNATILT UL UE AN G5

uq (c1,¢2) = min (c1, ¢2)

uz (c3, c4) = min (s, c4) (3.7)
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