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ABSTRACT

Recently, the mobile devices are equipped with various wireless interfaces in heterogeneous environments
which combine a large number of radio access technologies. The evolution of these technologies will allow
users to benefit simultaneously from these radio access technologies. So that the most important challenge is
how to choose a most suitable network access for mobile user which can be used as long as possible for
communication. To achieve this goal, | have proposed a new approach to select the network interface by using
multi attribute decision making algorithm in this paper.

Objectives: To select the optimal wireless network interface by using multi attribute decision

making algorithms.
Keyword: AHP, Handoff, Heterogeneous Wireless Network, Interruption Time, Vertical Handoff
I. INTRODUCTION

Now a days, mobile communication technologies are changing rapidly as a result of this increasing number of
heterogeneous networks. As mobile communication technology increasing, maintaining of the network
performance and the efficient handover that meet users Quality of Service (QoS) requirements[1]. The user
required different types network that fulfils the Quality of Services.

Heterogeneous network is a network connecting with different computers with different operating system and
protocols. The increase in smart phones needs service continuity completely. For such seamless mobility an
ongoing application session should be maintained continuously such that an acceptable quality of service
perceived by the user is sustained. Seamless homogeneous handover has been important part of cellular
networks, whereas IEEE 802[10] based wireless networks, i.e. IEEE 802.11(Wi-Fi)[7] and IEEE
802.16(WiMAX)[6].For heterogeneous handover the IEEE 802.21 media independent handover working on
group progresses for establishment of generic SAPs and service primitives which allow to trigger and indicate
the need for handover.[2]

To reach seamless mobility support in a heterogeneous roaming environment is one of the most challenging
issues. In heterogeneous wireless network seamless handoff is divided into two parts: Horizontal handoff (HHO)
and vertical handoff (VHO).

Horizontal handoff or handover is that handover in the same type of mobile network interface. In other word
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handover happening between two mobile devices within the same network.
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In vertical handoff network node changing type of connectivity it uses to access a supporting infrastructure,
usually to support node mobility[3]. To provide the seamless handoff various multi attribute decision algorithm

are given by various researchers.
I1. RELATED WORKS

A number of research works focus on coverage area, bandwidth, positioning system between heterogeneous
network system. Various decision algorithms are used to select the network interface in a heterogeneous
network. Some of them are

(1) Fuzzy Logic, fuzzy logic is proposed to represent inaccurate conditions of the heterogeneous networks and
adapt dynamically to evaluate multiple attributes simultaneously.

(2) Tradition RSS or strongest signal first in this model RSS is the only affecting factor of selecting the network.
The handover decision is initiated, if the RSS of the current radio access network RSSeing is lower than pre-
defined handover threshold THO and the RSS value of the alternate network RSS,y is higher than the current
access network plus a hysteresis margin H[4].

(3) AHP (Analytic Hierarchy Process) decomposes the network selection problem into sub-problems and

assigns a weight value to each sub-problem. Then the network with highest performance score is selected.
I1l. PROPOSED WORK

For any access network, the problem is selecting the best access at a given time. There are too many parameters
that can be utilized to decide about best access and they will be presented below. When there are many networks
available in the user area, the user should select one network to be connected to and receive the service he
wants. In order to be able and have choice of connecting to any network he should have a multi-mode terminal
with many network interfaces. Basically network selection in a wireless environment that can be divided into
different sub problems:
v Selecting which interface to power on
v Selecting which network to attach, if any
v Selecting which AP to attach, if any
v For application: which interface to use on a multi-RAT terminal
The purpose of the project is to examine various network selection mechanisms and propose a new algorithm for
network selection to an enhanced set of parameters to consider during the selection procedure.
1. Collect the information about parameters of all AP (access point) or BS (base station).
2. Normalized these parameters, normalization function is given by
NG = o e
Wy — Emind

3. The normalized function for RSS is given by

(RSS, — RS5-y)
(RSS .y — RS5ry)

Ngss =

Where RSS, is the actual strength of the candidate base station, RSS+y is the threshold signal strength and
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RSSmax maximum RSS that can be received from a candidate base station.
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4. For Delay the normalized function is

Dy
Drw

Np = 0.00001 —

Where D, is the actual delay by the candidate base station and D is threshold delay.
5. The normalized function for bandwidth (BW) is given by

Where B, is the required bandwidth of the mobile station and B . is the maximum bandwidth that can be
provided by the base station.

6. The normalizedfunction for cost

C,

N.=1———
Cru

Where C, is the operating cost of the network to which the candidate base station belongs to, Cty is the
threshold cost, above which it is considered that the network is expensive.

7. Compute the weight function
Oj
w4

L=y Ui

W
Wi

Where 0; is the standard deviation of the normalization function values of all candidate base stations for the
given parameter ‘i’.

8. Calculate the handoff occurrence of an area

s 1
A .= - -
.:"1 Moyl I:tz—"*lziz—_"- [{_i

Where k; is the handoff arrival rate sequence and t, denotes the current time epochs.

9. Then calculate the Network Selection Function (NSF)

f= Z ?\-i S ‘.I'.'ri

The k™ network is selected if
NSFy, = max(NSF,, NSFa, o voe e o s e o oo NSE )

10. Remove the ping pong effects of the network.
IV. RESULT

The mobile node which are multi-mode capable, initially belongs to UMTS network and starts moving towards
Wi-Max and then towards Wi-Fi and stops. We assume that the input parameters required for network selection
algorithm are acquired from the network and mobile terminal.

When the mobile node moves from UMTS network towards Wi-Max network, the network selection module of
mobile terminal acquires the input parameters and normalized values of these parameters are determined. Then
the network selection function value is computed for the available networks. Due to complexity reasons, we

have to directly considered the normalized values of the parameters. First consider the mobile which is
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originally associated with UMTS network has moved towards the Wi-Max network. The NSF computation for

all the networks is as shown in Table 7.1.
Table 7.1 Nsf When The Mobile is Under The Coverage of Wi Max

RSS BW D C NSF
Wi Max 0.8 0.6 0.2 0.6 0.545
Wi-Fi 0 0.6 0.5 0.8 0.384
UMTS 0.7 0.2 0.7 0.2 0.445
Weight 0.33 0.174 0.19 0.231

Next consider the case where the mobile terminal are moving towards the Wi-Fi network and is under the
coverage of both Wi-Fi and Wi-Max networks. NSF for all three networks is as shown in Table 2. As the Wi-Fi
network is having the maximum NSF value, it is selected as the target network.

Table 7.2 Nsf When The Mobile Is Under The Coverage Of Wi-Fi

RSS BW D C NSF
Wi Max 0.5 0.6 0.3 0.6 0.401
Wi-Fi 0.8 0.6 0.2 0.8 0.460
UMTS 0.6 0.2 0.7 0.2 0.349
Weight 0.15 0.219 0.251 0.199

V. CONCLUSION

In this research paper, innovative procedures for the decision process of vertical handover (VHO) have been
introduced considering also possible architectures (including parameters and interactions) for their support. We
have started with the introduction of VHO from the network operator point of view, i.e. VHO is considered a
service planning problem: the network operator should choose which services are available on which network.
The algorithm is taking mobility parameters like delay of the network; it supports seamless mobility and reduces
unnecessary handoffs. Further the performance of the algorithm can be improved by considering a threshold on

the NSF value in order to prevent frequent handoffs.
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