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Abstract-The performance of handoff is one of the key
issues for providing the quality of services in wireless
technology. Different model have been proposed to reduce
the handoff .In this paper, we propose a Combined Model
to decide the “best” network interface and “best” time
moment to handoff. We enhanced original score function
using the dynamic weight factor to make the smart decision
based on various factors, such as the link cost, charge
consumption, data rate, signal strength and user
availability. The proposed combined model performs better
in terms of usage-cost and consumption. We have simulated
our proposed model and found that it saves 22.26%, of the
usage cost and 21.67% of the charge consumption
compared to the original model.

Keywords: heterogeneous wireless network, vertical
hand off, seamless handoff, dynamic weight factor
and smart model

1. INTRODUCTION

With the increase of population and advancement of
technology mobile devices are very useful and one of the
most popular devices. More mobile hosts nowadays are
equipped with multiple network interfaces which are
capable of connecting to the Internet. As a result, we
have to take decision on how to choose the “best”
network interface at any given time. It is found that the
decision should be based on various considerations such
as the capacity of each network link, ISP charge of each
network connection, signal strength at that particular
time, data rate and power consumption of each network
interface.

A similar policy-based handoff scheme has been
proposed in [1], where the authors designed a cost
function to decide the “best” moment and interface for
vertical handoff. However, the cost function presented in
this paper is an enhanced version of the cost function
described in [2]. In this paper, we concentrated on
improving the performance of the cost function in terms
of charge consumption and usage cost. We have
introduced two more parameters, signal strength and
channel capacity [6] with dynamic weight functions.

In the next generation wireless cellular network the
Quality if Service (QoS) provisioning for emerging
broadband multimedia services is one major challenge
due to the limited bandwidth and the high rate of hand

off events. Therefore one of the most important QoS
issues in wireless cellular networks is how to reduce the
hand off drops due to the lack of available resources in
the new cell, since mobile user should be able to continue
their ongoing connections.

Our Combined smart decision model smartly performs
vertical handoff among available network interfaces. The
proposed model can properly handoff to the “best”
network interface at the “best” moment according to the
properties of available network interfaces and user
preferences. It helps this proposed system to be
incorporated in an existing system easily.

In our study, instead of user defined arbitrary
coefficients, we have introduced dynamic weight factors
which will smartly choose the “best” network based on
the properties of available networks. If the number or
properties of available networks change, the weight
factors will change automatically and then the new score
function will determine the best interface among the
available networks. A set of experiments are performed
to evaluate the performance of dynamic weight factors on
smart decision model which indicates that using dynamic
weigh factors Smart Decision Model performs better.

Our Combined Smart Decision Model implementation
is also employed on the top of the Universal Seamless
Handoff Architecture [3] as the preliminary one. The
goal of our thesis work is given bellow.

e To find out the function of two parameters such
as signal strength and channel availability.

e Determine whether the model has minimum
usage cost and charge consumption.

e The proposed model should produce a minimum
handoff occurrence.

e Execute the code on a simple workspace and
demonstrate its result

e Make a comparison among the various models
and their savings in term of cost and charge
consumption.

The project focuses on the development of a model of
dynamic weight factor to minimize the handoff
occurrences.

Simple implementations have been performed using
each model with successful simulation. The saving s of
charge consumption and usage cost is greatly improved
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Fig.1. Smart Decision Model

in our proposed model using the channel availability as
the multiplier. Moreover In enhanced model the number
of handoff is not less than the previous model but in our
proposed model the number of hand off is less than the
previous one.

The following chapter will give a thorough background
on all of the concepts used in this report which derive
from the work of others and explain how they relate to
the project. The rest of the paper is organized as follows.
The background and related works on vertical handoff
decisions are covered in section Il. In section Ill, the
simulation, result and analysis have been provided. In
section | the findings and comparison of various models
from different perspective have been included.
Conclusion goes in the last section.

1l. BACKGROUND AND RELATED WORK

In this chapter we present some useful topic for vertical
handoff. Before we go through the details of our thesis it
is important to know the topics we covered. Our
objective is to perform a vertical handoff seamlessly and
smartly.

Text must be fully justified. A format sheet with the
margins and placement guides is available in both Word
and PDF files as <format.doc> and <format.pdf>. It
contains lines and boxes showing the margins and print
areas. If you hold it and your printed page up to the light,
you can easily check your margins to see if your print
area fits within the space allowed.

A. Basic Smart Decision Model

In this section, we present the original Smart Decision
Model. Figure 1 shows the original Smart Decision
Model. In this figure, a Handoff Control Center (HCC)
provides the connection between the network interfaces
and the upper layer applications. HCC is composed of
four components: Device Monitor (DM), System Monitor
(SM), Smart Decision (SD), and Handoff Executor (HE).
DM is responsible for monitoring and reporting the status

of each network interface (i.e. the signal strength, link
capacity and power consumption of each interface). SM
monitors and reports system information (e.g. current
remaining battery). SD integrates user preferences
(obtained from user set default values) and all other
available information provided by DM, SM to achieve a
“Smart Decision”, to identify the “best” network
interface to use at that particular moment. HE then
performs the device handoff if the current network
interface is different from the “best” network interface.

There are two phases in Smart Decision model: the
priority phase and the normal phase. The Smart Decision
algorithm is described below:

Smart Decision Process
Priority Phase:
1. Add all available interfaces into candidate list.
2. Remove user specified interfaces from the
candidate list.
3. If candidate list is empty, add back removed
devices from step 1.
4. Continue with Normal Phase.
Normal Phase:

1. Collect information about every wireless
interface in the candidate list from the DM
component.

2. Collect current system status from SM
component.

3. Use the score function to obtain the score of
every wireless interface in the candidate list.

4. Handoff all current transmissions to the
interface with the highest score if different from
current interface.

Priority and normal phases are necessary to
accommodate user-specific preferences regarding the
usage of network interfaces. For instance a user may
choose any network or leave any network service. With
priority and normal phases in place, the module provides
flexibility in controlling the desired network interface to
the user. Additionally, SD deploys a score function to
calculate a score for every wireless interface; the handoff
target device is the network interface with the highest
score. More specifically, suppose there are n factors to
consider in calculating the score, the final score of
interface i will be the sum of n weighted functions. The
score function for interface i is as follows:

n n
S=>w;f; 0<S<1 dYw=1 ()
j=1 j=1
In the equation, w; stands for the weight of factor n, and
fii represents the normalized score of interface i of factor
j. Our desired target connection interface at any given
moment is then derived as the one which achieves the
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highest score among all candidate interfaces. In the
original model the score function was broken down to
three components and they are usage expense (E), link
capacity (C), and power consumption (P), respectively.
Therefore Eqg.1 becomes:

)

Si=w, f; +w f;+w f;

Additionally, there is a corresponding function for each
term fei, fci and fyi , and the ranges of the functions are
bounded from 0 to 1. The functions are illustrated below:

f., =eia =8 elyi 3)
where o; 20, M =2 3, 20, and y; =20
a, =X%;120 ; X, =@/ min
S =Min(y,,M)/M ;M =2Mbps
7, =21z, ; z; ~hours

The coefficients can be obtained via a lookup table or a
well-tuned function. In Eq. 3, the inversed exponential
equation was used to bound the result between zero and
one (i.e. these functions are normalized). M is the
maximum bandwidth demanded by the user. Our target is
to provide the network with the highest score value.
Because the highest score ensures the maximum quality
of service.

B. Dynamic Weight Factor for Smart Decision
Model

In the basic smart decision model weight factors were
user defined and preferably assumed. But in the dynamic
weight factor model [4] weight factors is weighted
dynamically by calculating the three basic parameters
usage expenses (E), link capacity (C) and power
consumption (P) of every available network interfaces.
Here, W'ei indicates the intermediate weight of network i
for link cost. Similarly, Wecand Wi indicate
intermediate weights of network i for link capacity and
power consumption respectively.

Min(E: Ez Es E.) .
TATREL P B D

Wa

E.
> C =
Wa= )
Max (C1,C:.Cs...,C,)
Min(P, P2,Ps5....P,)
Wi o e e (6)
P

where k denotes the number of available network at any time.
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To keep the value of the intermediate weights between
0 and 1, it has normalized the weights in the equation (4),
(5) & (6). The summation of all the weights has to be
one. So, to get the final weight factors the model has
divided each intermediate weight by the summation of all
the intermediate weights.

Thus weight factors become

Wei
Wei = s
X

Wei Wlpi
y Wpi = —
X

Wei =

where, X = W'ei + W'ci + W'pi

So now the equation can be rewritten as
Si = Wei 1:e,i + Wci fc,i + Wpi fp,i

C. Enhanced Smart Decision Model

The enhanced model [5] new functions have been used
instead of logarithmic ones. They have named them as
data rate (dF), link cost (IC), and charge consumption
(cG). Our proposed functions are stated below:

d
fors :B ,  D=max(d;),

where i = available netwwork
1 ; 1

f .= L = —
IC,i cG,i Cgi

Ic,

Here, di indicates the data rate of network i. D is the
maximum data rate of the available network. By,
available network, they mean the networks availability
for mobile users at the time of the calculation the score
function. Ic; and cg; are the link cost and the charge
consumption of network i respectively.

The model introduce two more parameters in the final
score function. The new parameters are signal strength
(sG) and channel availability (aC) for a user to be
switched into that channel. The final score function is:

Si = Wee de,i + W fIC,i + W ch,i + W st,i + Wy fac,i

5

Definitely ZWJ =1 is preserved. The new two
j=1

functions are:
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1
where mU; = no of maximum users of network i
cUi = no of current users in network i
Pw,
st,i = A,
where Pw; = Total power of netwoek i
A = 47(ds;)?, area using ds; as radius

dsi=distance of the user from the center of the
network i

faC,i

First, they have simulated Eq.2 according to the
functions of Eq.3, and then we have simulated Eq.2 again
with the above functions considering three factors only.
They showed that the simulated result according to
function of Eqg.3 and the above function provide same
result.

I11. PROPOSED MODEL

From the previous chapter we know details about
vertical handoff, smart decision model, USHA. Our
proposed Combined Smart Decision model is
implemented on the basis of USHA vertical handoff. The
basic smart decision model, dynamic weight factor
model, enhanced model are described in the literary
review portion .We have proceeded our experiments on
the basis of these previous works.

A. Network Scenario

We have worked with three different types of networks.
In the first scenario they were side by side, in the second
they were side by side overlapping, and in the last
scenario they were eccentric. Each network has 5 five
properties of their own. We have assumed different
values for the network properties.

11

Fig.3. Scenario 1 (Networks are side by side)
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In all these scenarios, we have considered movements
in every direction and especially we focused on the
overlapping places because our intension was to observe
vertical handoffs.

B. Network Properties

There are different properties those can make important
role for making smart handoff decision. In Basic Smart
decision model three parameters are used to take handoff
decision. Those are Link cost, charge consumption, data
rate. Network properties for basic Smart Model are given
below:

Table 1 Value of the network parameters value of the
network parameters

Name of the
parameter
Link cost, Ic
(per unit time)
Charge
Consumption,
cg (per unit
time)
Data Rate, d
(in Kbps)

Network 1 | Network 2 Network 3

2 3 5

25 30 40

256 128 512

In our experiment we have these three parameters and
two more additional parameters. The values of those
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additional parameters are given below these parameters
also used in enhanced smart decision model:

Table 2 Value of the additional network parameters

Name of the Network 1 | Network 2 | Network 3
parameter
Link cost, Ic
(per unit time) 2 ’ °
Charge
Consumption, 25 30 40
cg (per unit
time)
Data Rate, d
(in Kbps) 256 128 o2
Maximum 20 50 100
User, mU
Power  (db), 30 60 %0
Pw

C. Weight Factors

There are different parameters those can take place for
handoff. But all parameters are not equal prioritized.
Most prioritize parameter should be get highest weight
factor for making handoff decision.

i. Static Weight Factor. Static weight factor means
weight factors are fixed or user defined. The weight
factors or the contribution of those parameters are
different in our experiment than those of original Smart
Decision Model. In original Smart Decision Model
weight factors are static.

Weight factors of original Smart Decision Model:

Table 3 Value of the network parameters’ weight
factors

Name of the
parameter
Usage
Expanse, We
Link
Capacity, Wc
Power
consumption,
Wp

Value of weight factors

0.30

0.30

0.40

ii. Dynamic Weight Factor. Dynamic weight factor is
not like static weight factor. Here weight factor are not
pre definer. Instead of this weight factor are calculated
dynamically when new network interface is available. In
the basic Smart decision Model the weight factors are
static but in our experiment weight factors are
dynamically calculated in the basis of five parameters
(Link Cost, Charge Consumption, Data Rate, Channel
availability and Signal Strength). In previous work three
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intermediate weight factor equations are developed.
Those are in Eq. 4,5,6.
In our experiments we developed additional two
parameters intermediate weight factor.
e Pw d
U Max (Puy dy, Pas

d., P dl W)

- Pw, )

FyeTa

Min ( WyfmUy, cUyfmU;, cUy/mUs..cUyfmU,
cUi/mUi

t

(8)

where [k denotes the number of available network at any time
t - . . .
Here, W ,; w&s. indicates the intermediate weight of

network i for signal strength and channel availability.

To keep the value of the intermediate weights between
0 and 1, we have normalized the weights in the equation
(4), (5), (6), (7) & (8). The summation of all the weights
has to be one. So, to get the final weight factors we have
divided each intermediate weight by the summation of all
the intermediate weights.

Thus weight factors become

W _ W'y w'; Wi
Wei = s, Wad = —— | = — s W .= =, W= ———
X X X X X
r
Where X = W'ei  W'ei , Wpi , Wi, Whe !

So the Score function is

Si = War,ifari +Wicificit Wea,ifes,i +Wisg,ifsa,1 + Wacifaci 9)
We made different experiments with the above

equations. Our ultimate goal is work with above five

parameters. But first we examine with four parameters.

D. Proposed Model 1

In our proposed combined model we consider more one
parameter that is signal strength than basic three
parameters (Link Cost, Charge Consumption, and Data
Rate) and dynamic weight factor is used. Here weight
factors are

t f f
W' W pi
L Wi = —, W= — , W = —

X il

W'a
W = ——
X
Where X = Wi + Wi + W pi + er":
And the score function is
Si = Werifari +Wicificit Weg,ifea,i *Wse,ifsa,i

We compare our combined model with Basic model
on the basis of -
1) Usage cost
2) Charge consumption and
3) Number of handoff occurred.
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The average saved Usage cost of our combined model
is 17.60%, saved charge consumption is 10.11% and
number of handoff is 83.5833. If we compare the save of
link cost and charge consumption with the basic model
then we can see it provides better result than basic model.
We choose channel availability because it is very
important for establishing connection. If a network has
everything perfect but no channel is available, no
connection can be established. So we consider another
more parameter channel availability in our next
combined model.

E. Proposed Model 2

In this combined model we take into account two extra
parameter signal strength and channel availability in
addition to three basic parameter (Link Cost, Charge
Consumption, and Data Rate) and also dynamic weight
factor is used according to 4,5,6,7,8,9 equations.

In case of channel availability we use random
function for current users where available channel is
deference between maximum user and current user.
Because of using the random function every time it gets
different value for current user i.e. If at T th time if the
value of current user pick the maximum value, at (T+1)
th times it may get the minimum value. If the ratio of
available channel and maximum channel is larger in a
network then this network will get greater weight for
channel availability.

So if the available channel is higher, the network will
achieve more weight for channel availability which in
turn generates highest score increasing the probability for
being selected. In that case the network with highest link
cost or highest charge consumption may be selected. For
signal strength we observe, the effect is similar to
channel availability.

We compare our combined model with Basic model
on the basis of -

1) Usage cost
2) Charge consumption and
3) Number of handoff occurred

The average saved Usage cost of our combined model
is 15.49%, saved charge consumption is 8.69% and
number of handoff is 963.75. If we compare the save of
link cost and charge consumption with the basic model
this is not very significant change. We think this is for
adding more two parameters and using the random
function. In our model that weight factor of channel
availability depends on ratio of available channel and
maximum channel. But if a network has one channel
available and its other factor like usages cost, charge
consumption etc is better than this network should be
selected. In basis of this idea we just use the channel
availability as a multiplier in the next model.

13

F. Proposed Model 3

In this model we concern only is there any channel
available or not? If there is any channel available then we
give the channel availability function value 1 otherwise
0. Instead of addition we use multiplication of channel
availability function with other four parameters.

Here goes the final score function:

Si = faci( War,ifari +Wicifici+ Wea,ifesi +Wsa,ifse,1).

Where the value of faC,i is either 1 or 0. Here we also
use random function for counting current users but
difference is here we use only binary value 1/0, no
fraction value is used. For using binary value we get
some benefit. In the combined model 2 we use weight
factor in the basis of available cannel.

If a network has more available channel then it gain
more weight factor for channel availability thus
sometimes it may select more link cost or more charge
consumption. So always may not select best network in
the basis of link cost and charge consumption. But in this
model number of available channel is no matter, all
network will get equal priority if there is any available
channel. So decision model select the best network in the
basis of link cost and charge consumption.

We compare our combined model 3 with Basic model
on the basis of -

1) Usage cost
2) Charge consumption and
3) Number of handoff occurred

The average saved Usage cost of our combined model
is 22.26%, saved charge consumption is 21.67% and
number of handoff is 513.6667. If we compare the save
of link cost and charge consumption with the basic model
or combined model2 this is very significant change. We
think this is for counting the channel availability as
multiplier.

IVV. RESULTS AND FINDINGS

This chapter provides our simulation results. A set of
experiments and simulations has been performed to
evaluate our proposed modifications. We perform the
experiment in our proposed model with different
perspective as well as previously proposed model- basic
smart decision model, dynamic weight model, Enhanced
model and rank them in a numerical order. We compare
the performance of various experimented model in terms
of charge consumption, usage cost and number of
handoff.

A. Analysis of the Usage Cost
We perform the experiment in our proposed model with

usages cost basic smart decision model, dynamic weight
model, Enhanced model and rank them in a numerical
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order. Table 4 shows the savings of usages cost with
respect to basic Smart Decision Model. We rank the
lowest number as the highest performance in the case of
usage cost.
Table 4 Comparison of usage cost
(in percentage)

percentage of the charge consumption is 21.67% which is
highest among the other models and ranked as number 1
where as in Enhanced Model it is 3.44% and ranked as
number 5.
Table 5 Comparison of charge consumption
(in percentage)

Usag Usage | Usage | Usage
e cost Usage Cost Cost Cost
Cost
Save Save Save Save
. Save
Scenari | Sce on on on on
on . . .
0s nes | Dyna combi | combi | combi
. Enha
mic nced ned ned ned
Weig model model | model | model
ht 1 2 3
Networ | 1 1201 | 595 | 1352 | 1059 | 18.60
ks are
overlap 2 1251 6.39 14.12 | 1111 | 1950
ping [ 3 [ 772 | 370 | g72 | 689 | 1569
side by
side 4 | 769 | 370 [ g7o | 697 | 1534
Networ | 5 | 13.00 | 575 | 1427 | 11.59 | 1994
ks have - -

a 6 1579 | 6.85 | 1727 | 1404 | 21.79
corrr1]mo 7 1329 | 562 | 1445 | 11.83 | 1954
overlap | 8 | 1125 445 | 1232 | 985 | 18,05

9 22.42 7.40 26.31 25.12 28.97
Networ - -
ks are | 10 [ 2413 | 832 | 2862 | 2733 | 31.26
eccentr | 11 | 2252 | 757 | 2648 | 25.29 | 29.73
ic

12 22.52 7.35 26.47 | 2524 | 29.44
Average Save | 1540 | 509 | 17.60 | 1549 | 22.26

The usage cost saved in the various models has been
depicted in the table and the graph. From the graph and
table we arrive at the decision that in the proposed
combined model 3 whose channel availability is
considered as the multiplier in the function, the savings
percentage of the usage cost is 22.26% which is highest
among the other models and ranked as number 1 on the
other hand in case of enhanced model it was 6.09%
which is ranked as number 5.

B. Analysis of the Charge consumption

We also perform the experiment in our proposed model
with charge consumption in basic smart decision model,
dynamic weight model, Enhanced model and rank them
in a numerical order. The charge consumption saved in
the various models is depicted in the table 5 and the
graph 4.2. The same rule has been followed here also i.e.
rank the lowest number as the highest performance .From
the graph and table we arrive at the decision that also in
the case of charge consumption the combined model 3
whose channel availability is considered as the multiplier
in the function like combined model, the savings

14

Save Save Save Save
Save
on on on on on
Scenari | Sce | Dyna combi | combi | combi
. Enha
0s nes mic nced ned ned ned
Weig model model | model | model
ht 1 2 3
Networ | 1 6.12 [ 3.15 736 | 557 | 12.92
ks are
2 6.96 | 3.69 6.38
overlap 8.40 14.01
ping 3 4.52 2.24 5.47 4.17 12.46
side by
side 4 4.48 2.24 5.42 4.20 90.09
Networ [ 5 | 662 | 3.12 | 767 | 6.07 | 1301
ks have - -

a 6 | 782 | 361 | 907 | 715 | 1420
Cor?]mo 7 6.69 | 3.00 7.68 6.12 | 13.33
overlap [ 8 5.93 251 6.90 534 | 1204

9 11.21 | 4.27 1539 | 1441 | 1858
Networ - -
ks are | 10 [1207 ] 483 | 1695 | 1586 | 20.14
fcccemr 11 | 1126 | 439 | 1550 | 1450 | 19.26

12 [ 1126 | 423 | 1549 | 1448 | 1801
AverageSave | 791 | 344 | 1011 | 869 | 2167

C. Analysis of the Handoff

Our observation point is focused on the number of hand
off in different models .Theses observations are showing
a dramatically nature in the case of hand off. The number
of Hand off is highest in Enhanced model which is
1710.667 and ranked as 6 where as the number of hand
off in combined model- 3, is 513.667 and ranked as
number 4 among the models. It should be kept in mind
that the lowest ranking number is showing the better
performance in case of hand off.

From the table 5 we notice that the hand off in Basic
model is the lowest one which is 21.58333.But this
model cannot be considered as the best one because of its
low performance in Usage cost and charge consumption.

If we observe the table 5 we see that the handoff in the
proposed combined model - 3 is (513.667) better than
that of the enhanced model (1710.67). It is because in
combined model -3 we use the dynamic weight factor of
the four parameters (data rate, link cost, charge
consumption, signal strength) along with the channel
availability as the multiplier whereas in the enhanced
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model static weight factor of those parameters has been
used and if a network has no channel available but score
function is better that network may be selected. But In
proposed combined model 3, if no channel is available
that network is not considered as a candidate network and
that score is 0.

Table 5 Comparison of handoffs

Co | Co | Co

Dy [ Enh . . .

Bas mbi | mbi | mbi

s na |anc

Scena | Sce | IC mic | ed ned | ned | ned

rios | nes [ mo wei | mo Mo | Mo | Mo

del ht | del del | del | del

9 2 | 1| 3

Netw | 1 10 17 | 767 | 606 | 20 | 179
K

Oarres 2 { 34 | 34 | 832 | 630 | 44 | 193

overl | 3 | 35 | 39 | 857 | 609 | 49 | 194
appin
g

side | 4 | 35 [ 39 | 855 | 627 | 49 | 212
by
side

Netw | 5 [ 55 | 57 |[1001 | 786 | 67 | 341
orks

have | 6 | 32 | 38 | 1008 | 790 | 44 | 264

a 7 | 32 | 31 |1045| 737 | 35 | 299
com
mon

overl | 8 | 26 | 31 | 991 | 769 | 39 | 277
ap

Netw | 9 0 58 | 2879 | 1292 | 120 | 970

oks | 10| 0 81 | 4222 | 1971 | 184 | 1368
are

eccen | 11| © 86 | 2940 | 1372 | 176 | 954

tric 12 0 86 | 2949 | 1376 | 176 | 913

Average 791 | 216 | 49.8 | 1710 | 963 | 836

We further notice that in combined model 1 the handoff
(83.58) s less than that of the combined model -3.1t is
because that in model 1 we do not use the channel
availability parameter which in result reduce the number
of hand off .

In some cases we observe that hand off is greater in
combined model than basic model. It is because; in basic
model we use the fixed weight factor. But in combined
model we use the dynamic weight factor to find out the
score function. Moreover in combined model we use the
random number function to calculate the current user
whereas we don’t use such random function in basic
model. That is why hand off is less in basic model. But
the performance of the usage cost and charge
consumption of the basic model is very poor which can
be maximized in combined model.
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Moreover we see that the handoffs are not same in
basic model and dynamic weight factor model. In scenery
3 from table 6 we also notice that the hand off are not
same (The blue front) between the basic model and the
dynamic weight factor model .Network configuration is
the main reason for this difference. In Scenario 3 the
network configuration is eccentric and the area coverage
of the network 3 i.e. N3 is large. Since the weight factor
is fixed in basic model, the score function is also fixed in
N3.The score function of N3 of basic model is highest
and fixed, so there is no hand off.

But In scenario 1 and 2 the hand off are near to same in
basic model and dynamic weight factor model. In basic
model since the weight are fixed, the score function is
also fixed. In the dynamic model, the weight factor is
dynamic and there is a great probability to vary the score
function. If we notice we can see that the network
configuration are overlapping side by side and have a
common space in scenario 1 and 2 respectively. The
coverage area of Network 1 and network 2 are not as
large as the networks 3.so there is more probability of
hand off in basic model which we see in scenario 1 and. 2

In this chapter we provide our simulation’s results.
Here we compare the performance of three parameters
i.e. link cost, charge consumption and number of handoff
among the smart decision model, dynamic weight factor
model, enhanced smart decision model and our proposed
models from different perspectives.

In the proposed combined model 3 whose channel
availability is considered as the multiplier in the function,
the savings percentage of the usage cost is 22.26%.The
savings percentage of the Usage cost on Dynamic Weight
model, Enhanced model, combined model 1 and
combined model 2 are 15.40%, 6.09%, 17.60% and
15.49% respectively. The saving percentage of the charge
consumption of the proposed model 3, Dynamic Weight
model, Enhanced model, combined model 1 and
combined model 2 are 21.67%, 21.67%, 3.44%, 10.11%,
8.69% respectively and the number of handoff is
513.66667, 49.75, 1710.6667, 83.583333 and 963.75
respectively. Using channel availability as the multiplier
(as binary either 0 or 1) has a great impact here .From the
above scenario the decision can be made that proposed
mode 3 is the best one among the others in term usage
cost and charge consumption. In the case of handoff it is
better than enhanced model and combined model 2.

V. CONCLUSION

The crucial task during vertical handoff is to provide
seamless service to mobile user. In this paper we
presented the proposed combined smart decision model
on the basis of three previous works, which select the
best network at a given time. The parameter that we
considered in the model: included link cost, charge
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consumption, data rate, channel availability and signal
strength. In this paper we also presented the results for
the performance comparison between proposed five
vertical handoff decision model: basic smart decision
model, dynamic weight model, enhanced model,
proposed combined model 1, proposed combined model
2, proposed combined model 3 .According to the result
proposed model 3 presents better performance to all three
performance comparison parameter: link cost, charge
consumption and handoff.

The main objective of our thesis is to develop and
simulate the Dynamic Decision Model, for performing
the vertical handoffs to the “Best” interface at the “best”
time moment, successfully and efficiently. From the
previous chapter we say that our proposed combined
model 3 successfully save large percentage of link cost
and charge consumption comparison to other proposed
model. Also this model takes only those networks into
account to make handoff decision which has available
channel. Network with low link cost, low charge
consumption and high data rate might be user’s desired
network but this factor cannot be taken into consideration
during making handoff decision if that network has no
channel available.

The proposed model implemented in our thesis is
proven for save the link cost and charge consumption.
There is much more work that can be done to improve on
this thesis. Our first plan is to overcome the all possible
current limitations of our implemented technique of our
thesis. In future we introduce the concept of threshold to
reduce the number of handoff. We will also introduce the
time limit concept that can be useful to select the best
network during handoff. The network with highest score
will be considered as best network if the score remain
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same during this time limit. This paper tries to focus on
various parameters that will impact taking decision to
perform handoff .This paper also present performance
comparison of various proposed model to prove the
effectiveness our proposed model.
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