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Abstract An important features of next-generation wireless networks will be heterogeneous environment in
which a mobile terminal will be able to connect to multiple radio access networks and network selection
mechanisms play an important role in ensuring QoS for users in this environment. In this paper, our study is
concerned with an extension of the well known AHP to the group decision making methods. The users
requested specific QoS divide into a group and the access networks with similar characteristics split into a
group. Between each group, the one group is selected and within that group, the best access networks will be
assigned according to priority order by network selection algorithm. The experimental results of MATLAB
simulation show that the every user in each services can select the same network with decision value as large
as 0.9. Consequently, the proposed network selection mechanism is more effective than conventional one in
integrated UMTS and WLAN networks.
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[Table 1] Main characteristics of QoS classes

Traffic classes Characteristics Application

low delay, low jitter, no |speech, VoIP,

ional
Conversationa buffering video

moderate delay and Jitter,| video(audio)

Streaming buffering allowed streaming

moderate jitter, buffering

Interactive allowed, low BER

web browsing

email, file

Background downloading

Low BER, Low Bandwidth|
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[Table 2] Comparison matrix for Service 1

Service 1 | Delay Jitter PER BW Cost
BW 1 1(1) 709) 7(9) 1(1)
Delay 1(1) 1 7(9) 709) 1(1)
Jitter 1/7(1/9) | 1/7(1/9) 1 1(1) | 1/7(1/8)
PER 1/7(19) | 17(1/9) | 1(1) 1 1/7(1/8)
Price 1(1) 1(1) 7(8) 7(8) 1
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[Table 3] Comparison matrix for Service 2

[Table 8] Network parameter for BW

Service 2 | Delay Jitter PER BW Cost BW WLAN UMTS
BW 1 13/4) | 36) | 1/3(1/5) | 1/3(1/5)
Delay 3(4) 1 7(9) 1(1) 1(1) WLAN ! 36,7
Jitter | 1/3(1/5) | 1/7(1/9) 1 1/7(1/9) | 1/7(1/8) UMTS 1/5(1/6,1/7) 1
PER 3(5) 1(1) 7(9) 1 1(1)
Price 3(5) 1(1) 7(8) 1(1) 1

[Table 9] Network parameter for cost
[Table 4] Comparison matrix for Service 3 Cost WLAN UMTS

Service 3 | Delay | Jitter PER BW Cost WLAN ! 3@.7)
BW 1 1) | 1/9/7) | 1/5(1/4) | 1/7(1/8) UMTS 1/3(1/7) 1
Delay 1(1) 1 1/9(1/7) | 1/5(1/4) | 1/7(1/8)
Jitter 9a7) | 9T) 1 5(4) 3(2)
PER 5(4) | 5(4) | 1/5(1/4) 1 1/3(1/2)
Price 78) | 7®) | 1/3(1/2) | 32 1 4. Do|AlS Zin}
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[Table 5] Network parameter for delay

Delay WLAN UMTS

WLAN 1 35, 7)

UMTS 1/3(1/5,1/7) 1
[Table 6] Network parameter for jitter

Jitter WLAN UMTS

WLAN 1 2(5,7)

UMTS 1/2(1/5,1/7) 1
[Table 7] Network parameter for PER

PER WLAN UMTS

WLAN 1 Y7(1/7,1/5)

UMTS 7(5) 1
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[Fig. 2] Network environment.
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[Table 10] Weights of QoS parameter for services

Service 1 Service 2 Service 3

User 1 |User 2 | User 1| User 2 | User 1 | User 2
Delay | 0.3043 | 0.3142 | 0.1009 | 0.0834 | 0.0405 | 0.0462
Jitter | 0.3043 | 0.3142 | 0.2867 | 0.2889 | 0.0405 | 0.0440
PER | 0.0435 | 0.0358 | 0.0391 | 0.0297 | 0.5067 | 0.4611
BW | 0.0435 | 0.0358 | 0.2867 | 0.3021 | 0.1455 | 0.1526

Cost | 0.3043 | 0.3000 | 0.2867 | 0.2958 | 0.2668 | 0.2961

[Table 11] Weights of parameters for access networks

Group 1 Group 2
UMTS 1|UMTS 2| WLAN I‘WLAN 2‘ WLAN 3
Delay | 0.2500 | 0.1667 | 0.7500 0.8333 | 0.8750
Jitter | 0.3333 | 0.1667 | 0.6667 0.8333 | 0.8750
PER | 0.8333 | 0.8750 | 0.1667 0.1250 | 0.1250
BW | 0.1667 | 0.1429 | 0.8333 0.8571 | 0.8750
Cost | 0.2500 | 0.1250 | 0.7500 0.8750 | 0.8750
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[Table 12] Selection results for proposed algorithm

Between Groups
Group 1 Group 2
User 1 0.9286 0.3325
Service 1
User 2 0.9413 0.3218
User 1 0.7332 0.5099
Service 2
User 2 0.7281 0.5143
User 1 0.4648 0.7385
Service 3
User 2 0.4964 0.7095
Within Group
UMTS 1 |UMTS 2| WLAN 1 | WLAN 2 | WLAN 3
0.5943 | 0.9916 X X X
0.5883 | 0.9932 X X X
0.6798 | 0.9573 X X X
0.6798 | 0.9554 x X X
X X 0.8663 0.9468 0.8578
X X 0.8774 0.9412 0.8676
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