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Abstract With the development of wireless network technologies, mobile users may use various networks easily and
expect more advanced services. On the other hand, it may bring on some problems with network resource management
that should lead the service provider to improve the current service quality and manage the network resource
efficiently. This paper proposes the optimized radio resource management (RRM) scheme that integrates the Grey
Relational Analysis (GRA) and game theory. The first applies the GRA to determine the Grey Relation Coefficient
(GRC) factors that represent the network preference, and the network provider then selects the requested service that
provide maximum payoff through Nash Equilibrium. Six requested services that have one application service among
four different types of service classes were considered and the game was played repeatedly. In WiMAX, WLAN 1
and WLAN 2 game, the maximum payoff of each players was 93, 90.6 and 92.8 respectively. The experimental results
show that every requested service can be selected by the network provider. Consequently, the proposed radio resource
management mechanism is more effective in heterogeneous wireless networks.
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Delay(De), BER(Be), Cost (Co) <

RSS(Rs)elth

Security(Se),

[Table 1] Weight values for each class

class Th De Be Co Rs

CO 0250 | 0313 | 0125 0188 | 0.063

Sl 0.294 0.235 0.188 0.059 0.118

0.063 0.250 0.313 0.188 0.063

0188 | 0063 | 0313 0250 | 0.063

3E9] cost, security level,
S AFRYE v GES

t}. Table 25 HW WLANL¥

ui o

[Table 2] Network parameters

Th De Be Se | Co | Rs
WIMAX | 18 | 25 1074 9 | 07|50
WLANI 2% | 30 1.1x1073 5 102 20
WLAN2 30 | 50 1x107° 4101 30

Table 13} Table 2& vl o2 $-2]= GRCE AL
T vk ®g VoIP, Video, Web Browsing(W.B.)3
FTPE 2} Mnl 2 S2e] thE4]] S84 H a2 71
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[Table 3] Matrix for a game
VOIP | Video | WB. FTP
Required Data Rate
(Mbps) 1.024 5 1.024 1.024
GRC for WiMAX 0.6398 | 0.6798 | 0.6394 | 0.5711
GRC for WLAN_1 0.7617 | 0.6947 | 0.7849 | 0.7698
GRC for WLAN_2 0.7052 | 0.6713 | 0.7057 | 0.8130
GRC for WLAN_12 0.7052 | 0.6713 | 0.7057 | 0.7698
Service Requests R Ry R, R,R, R,

Table 4= 3 WA k-0l Al (WIMAX: WLAN_12)
o] AYe At gtk Player I(WIMAX)E 249
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BL)E M T e

A WA A, R
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o
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HEE A & glon], npi7HA =2 Player 3(WLAN_2)
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2] Player 37} Ry & Aoz R Yo =2 -
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Ty, =7945 dETh
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[Table 4] Access admission game :

Round 1 (WIMAX:WLAN_12)

WLAN 1.2
I 0 1 iy 5 B
R 312 ‘ 134 312 68.9 312 68.9 312 7.2 312 68.9
= kR, 6.8 68.9 6.8 68.9 6.8 68.9 6.8 5.2 6.8 68.9
= R, 31.3 68.9 31.3 134 31.3 68.9 31.3 752 31.3 68.9
a R, 31.2 689 312 134 312 68.9 312 75.2 312 68.9
i, 218 68.9 218 134 218 68.9 218 68.9 218 68.9
By 31.3 68.9 31.3 134 313 68.9 31.3 68.9 313 75.2
[Table 5] Access admission game : Round 1 (WLAN_1:WLAN_2)
WLAN 2
0 i By o B
R 76.7 ‘ 134 76.7 68.9 76.7 794 76.7 68.2
5 R, 139 68.9 139 68.9 139 79.4 139 68.2
E R, 76.7 68.9 76.7 134 6.7 794 76.7 68.2
- A 752 68.9 752 134 752 68.9 75.2 68.2
iy 744 68.9 744 134 744 744 ’ 794
Table 63} Table 72 A|Ye] + WA k=8 2442} ol/de] ¥4 WLAN 13 WLAN 25 2gs}7] ¢
Aot gk A WA ks MEAS s & & T 2 GRC §& ol8diA 7T WLAN 12&
Mgl Aulago] AT elA] Aulae AT ol 4w Al Askglch the WMo 2 GRC 7 &
Aol &t wprkA] #8-& FallA Player 12 WLAN_I2¢] GRC gt [0.7617 0.6947 0.7849 0.8130]1=

Ry, Player 2= R,, "HA %I C.2 Player 3+ R, & A 95}
o, olmje] HEpE 7t g =618, m,=139 <}
Ty =13.40]th 7] FolArt 3 o]a, QA HE AH|
7} 67] o] BZ 2-round =4 = AH| 27 AElElon
2 Aol TrHEk o] AlYel A3, 7 FrIAEe] HA
B Y, =93, Y m, =90.69 Y my=928% &
S 5 ATk

3lo] ADS e AP e AR A} v 3
WA gl M A Bas 1 =62.5, T, =757 9
= dHA gt BREFE m =618,

71'3:790]51, -
=1322 FAqzI50] A= Bt

Tk ek ] o]
RNERG
o] A2

[Table 6] WiIMAX:WLAN 12 game (Round 2) 7t 8AEHE ASE 2 ] } OUJ] L]—Eﬂx] GRC #E2
WLAN 12 Table 32 5dsttia 7F4 53T Alde] A2= Table
R, & By 9l EAEIH oM HEYJAL LA A BFE 2=
S5 B0 [ 2 | o [ @2 | quat @ A 98 ¢ 4 A
= | R | 614 | 134 614 | 682
B |68 | 134 | 618 | es2
[Table 8] Requested Services
[Table 7] WLAN_I:WLAN_2 game(Round 2) Service Requests VOIP | Video | WB. | FTP
WLAN 2 Case 1 R.E | BRI | R, R,
R, R,
= 2 i Gasel2 R |R.R|R.E| R
= R, 131 [ 128
- R, 139 134 Case 3 BBy | By R | R R
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[Table 9] Game results for each case

1st-Round

Player 1 Player 2 Player 3

Case 1 R, (625) R, (76.7) R, (79.2)

Case 2 R, (625) R, (76.7) R (79.4)

Case 3 R (62.1) R, (76.0) 12, (739)

2-nd Round

Player 1 Player 2 Player 3

Case 1 R (61.8) R,(138) 12;,(134)

Case 2 Fy(62.4) 1,138 R,(133)

Case 3 12, (60.9) R,(13.1) R,(128)

5, 4 &
£ AFoAE o]F HIESZ HA0lA GRAS HIF
A Aol S AHEst, 8% Mioﬂ i3l Au
2 ATAEY B YR s 74 Ad AT s
AABATE AHEAFEO] dakE AHl2 FH(QoS)S B
e vEYAE0] Ao BHFE 2= A ~E AE
oy HESA s a&8407 AT F e
RS A AT
HHEA QL AlE FEi o, 7 Bk Ed e BE
LﬂE%i%O] W2 EFE AS F AT ANAE A
93-S & AT BES FeE Au| vt e =]
AL B FoRA A v7UFS BE e A
M e REE M 5 A8 & 5 gl =
FA MEQAES shel YEALZ TE et A
oS sty AgHow Aoty HhEe v
A HET)so] EAskE olF Al FAelA, thde dl
EQAE Fgst] 9 E F AE wAUSo] € F 3
& Aotk et A5 thekdk A8 Ak 9 UES
3 g HE o] &3k o] HastH, o B ofF vl
EQ A 34 digk daE]E Ado] Hasirial ezt
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