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Abstract - The game theoretic analysis in wireless networks can be classified into the jamming game of the
physical layer, the multiple access game of the medium access layer, the forwarder’'s dilemma and joint packet
forwarding game of the network layer, and etc. In this paper, the game theoretic analysis about the multiple
access game that selfish nodes exist in the IEEE 802.11 DCF(Distributed Coordination Function) wireless
networks is addressed. In this wireless networks, the modeling of the CSMA/CA protocol based DCF, the
utility or payoff function calculation of the game, the system optimization (using optimization theory or convex
optimization), and selection of Pareto-optimality and Nash Equilibrium in game strategies are the important
elements for analyzing how nodes are operated in the steady state of system. Finally, the main issues about

the game theory in the wireless network are introduced.

Key Words :

1. du

"CSMA/CA (Carrier Sense Multiple Access -/ Collision
Avoidance) Z2EF vldte) IFEE 802,11 DCF(Distributed
Coordination Function):> WLAN(Wireless LAN) ¥4 W=
H3a EAd e MAC #A #7301k [1] DCFE 7]—5:—v
o8 ¥ 13 2 7¥(basic) WA 1y 29 #e
RTS/CTS(Request To Send/Clear To Send) 4o} 1t} [5)
53] RTS/CTS W42 71 42joA 2y 4% B
W A (hidden terminal problem)& #j43l7] ahA 2
A oln, HAE giRE ol Mg N ¢ ARk

IEEE 802.11 DCF 7]4t2] £XM yEQIE dWr3og @
449 x=(well-behaved E£ honest .node)$t ©]7]1& wr
(selfish node %+ cheater)&¢] F&3A "ok 4439 =
Ey E&o] H9s BEB(Binary Exponential Backoff) %@
g5 s Bex= el d(backoff time)o] B23A T, o]7]
A =5 #Ho T glg xale] Ao Aw(Ad Alg 4
AT #8)8 Y 4 95EF CW(Contention Window,
CW,o <CW <CW,, CW, =2"CW,, s},

mas > &g win ) B

e AN A vEAAY WA Hyz &
7] 9% weEol ogA B sheal £4E ¥ Wzt
Atk o1AE AAN Az 9 AY &Y P Y4E B
A4 A2k s Aol el olfrelth of o 39

Aol (power control), ¥ & Z(resource allocation), ‘jE—‘}

p

'7243}-{{.1"7
52

Wireless Networks, IEEE 802.11 DCF, Game Theory,

Az} 2R

*  HEE FERAENATY AL TATY HYATR

= g SRAREAINTE AR N AT AaTeRt
= A ol FEFEE B4

Convex Optirization, Selfish Behavior, Security

B
X
2
S
I
_l.&
i)
ot
05
% r‘p
2
8
rst
.{
.%
2
)
2
=

g
©
)

I

N

o a

5-.3} A] ;\\al

N3k 2 oA
0}14
J (uniqueness), Pareto-
7%‘:‘:' & = A (protocol
EE strategy) & 7}111, x]"ﬂ o & A , o1& 7]wto

6}\*1 @R% 18 o8 A %ZJEH.‘:* 283 0]“617] Ry

stEAle] g E 2R 5 ok
B =R 28 BHE 74 YEYANN HAF @ )
A olgd g ubhe] W olss o8 S FF g
2upel Fa wlmqﬂ Polol| 4] A3 AHE a7 A
Nx7} e stol=adg A s gl
=R 149 AFuA T 299 HHa 2 AY ol&A

d, shAlgte g 3% oAl W Ao g FAE o

o @
.5-'”““ e

Slot Times
DFs oFs i
; A -y '
Station A v Packet A ! L L .
kx| 43210
3
StationB g E IFs —
. : o
| et Busy redium Lok >
1 A | T LT bl
ACK 8 7 6 Qgmenieememmmimemesermsmems J3z2lo
? Slot Times 5: Frozen backoff time

a9 2 B gE s %] (Basw Mode)

—240—



SIFS  SIFS SIFS DIFS
- -y PR -
Source  [RrTs Data R
'
!
Destination c1s| ! ACK . .
:
'
'
!
!
| t
]
' ! :
Others NAY (RTS) R
NAY (CTS) UL
1 [
v 1+ R »e
Delayed Mediura Access Channel Access

with Backoff

29 3 RTS/CTS 44 wa

el

&

2. 5™st U el o|2H M2

0

2.1 Al olE (Game Theory)
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(static Game & dynamic Game)
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