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ABSTRACT

In the 4G wireless environment, one of the important issues is to discover and select an access network suited
for users. In this thesis, we propose a new network selection mechanism using group decision making and
evaluate the effect of network selection schemes for vertical handover in heterogeneous wireless networks. We
consider the group of users with similar QoS requirements search for the available access network simultaneously
and a service area consist of multiple access networks with various characteristics. We divide 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. We
evaluate and compare the performance of three representative MADM schemes: GRA, SAW and TOPSIS. The
MATLAB simulation results indicate the proposed algorithm can make a more effective choice according to the

networks’ characteristics and user’s preference.
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Table 1. AHP matrix and weights for streaming class

Streaming | BW | Delay | Jitter | PER | Cost
BW 1 3 1 7 1
Delay 1/3 1 1/3 3 1/3
Jitter 1 3 1 7 1
PER 1/7 1/3 1/7 1 1/7
Cost 1 3 1 7 1

Streaming | Weight, | Weight,

BW 0.2877 0.2983
Delay 0.0959 0.0804
Jitter 0.2877 0.2983
PER 0.0411 0.0246
Cost 0.2877 0.2983
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Table 2. Attribute values for networks

BW Delay | lJitter PER Cost
(Mbps) | (ms) (ms) (%) (level)

Net 1 1.9 19 6 107! 0.9
Net 2 25 45 10 1074 0.4
Net 3 20 35 10 107° 0.2
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Table 3. The importance weights for each classes

Class BW | Delay | Jitter | PER | Cost
A|0.0435]0.3043|0.3043|0.0435|0.3043
Conversational

B|0.0276|0.3149(0.3149|0.0276|0.3149
. A|0.2877]0.0959|0.2877|0.0411|0.2877

Streaming
B|0.2983/0.0804 [0.2983]0.0246|0.2983
. A|0.1117]0.1117|0.0336|0.4871|0.2559

Interactive
B|0.0881|0.0881(0.0196(0.5555|0.2484
A|0.1375]0.0393|0.0393|0.5137|0.2703

Background
B|0.1118|0.0233(0.0233]0.5809|0.2604

tfg-o 2 o]F HEY= A 671 A
EQgEo] 3 Au|A dFd| FHalA &gttt
7HEl, o]5e] vES = slelulel & 490 3t}
B2 4ol MEYZES 2719 aFor 257
Fpd Net 1/2 9 Net 3/4/5/6 0= #-79 & 9
& Zole}

E 4. A UEYaEY] S4%
Table 4. Attribute value for Access networks

BW Delay Jitter PER Cost
Net 1 1.8 30 5 0.01 0.6
Net 2 2 50 9 0.02 0.8
Net 3 5 100 11 0.008 0.1
Net 4 7 120 14 0.009 0.2
Net 5 9 140 17 0.0008 0.3
Net 6 11 160 20 0.0009 0.4
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Table 5. Simulation results for conversational class

MADM |Net 1|Net 2 |Net 3| Net 4 |Net 5|Net 6
GRA A|0.7802|0.6586|0.7517]0.6783(0.6260|0.5750
B|0.7900|0.6658|0.7554[0.6776 |0.6194 |0.5666
A|0.6040(0.4488|0.6880(0.5681|0.4516|0.3459
TOPSIS
B|0.6068|0.4521|0.6901|0.5681|0.4462|0.3368
SAW A[0.6699(0.3993|0.5580(0.3685|0.3352(0.2914
B|0.68900.4094|0.5678|0.3687|0.3152|0.2686
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Table 6. Selection results for conversational class

Between Groups Within Group
MADM
Group 1 | Group 2 Net 1 Net 2
GRA | 0.7188 | 0.6217 0.9583 0.5111
TOPSIS | 0.5963 | 0.4037 0.9814 0.0186
SAW | 0.7706 | 0.6233 0.9956 0.6451

E 7. Streaming class®] A1® Zz}
Table 7. Selection results for streaming class

Between Groups
MADM
Group 1 Group 2
GRA 0.6186 0.7228
TOPSIS 0.3482 0.6518
SAW 0.5816 0.7759

Within Group
Net 3 Net 4 Net 5 Net 6
GRA 0.7554 | 0.6865 | 0.6479 | 0.5982
TOPSIS 0.6262 | 0.5651 | 0.4349 | 0.3754
SAW 0.8062 | 0.6366 | 0.6270 | 0.6143

MADM

X 8. Interactive class®] A& A3}
Table 8. Selection results for interactive class

Between Groups

MADM Group 1 Group 2
GRA 0.5392 0.8731
TOPSIS 0.2473 0.7527
SAW 0.3155 0.9047
MADM Within Group
Net 3 Net 4 Net 5 Net 6
GRA 0.6496 | 0.5899 | 0.7665 | 0.7107
TOPSIS 0.3364 | 0.2232 | 0.7768 | 0.6970
SAW 0.5007 | 0.3618 | 0.7653 | 0.6969

E 9. Background class®| A1} A3}
Table 9. Selection results for background class
MADM Between Groups
Group 1 Group 2
GRA 0.5204 0.9271
TOPSIS 0.1561 0.8439
SAW 0.2619 0.9515
Within Group
MADM Net 3 Net 4 Net 5 Net 6
GRA 0.6295 | 0.5808 | 0.7822 | 0.7379
TOPSIS 0.3331 0.2216 | 0.7784 0.7001
SAW 0.4628 0.3319 0.7698 0.7079
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