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Abstract
The Next Generation of wireless networks will paeviubiquitous computing by the seamless operation o
heterogeneous wireless networks. It will integridiie current co-existing wireless networks to allthe users to
connect to the network that best suits their ne@t®& next generation wireless networks are chaiaete by
anywhere, anytime connectivity, enhanced data sesvand higher data rates to end-users. This infcigre will
also support efficient handovers. Heterogeneousarks aim to achieve this. To facilitate new seed, and make
them flexible and bandwidth efficient, vertical mimg of mobile nodes is a tempting possibility &gerators. Our
project deals with reduction of power consumptiomitg handovers. If the user call is based on previhistory,
the handover takes place without calculations aachawe achieved a power saving of 28.38%. Alsopooposed
algorithm tries to select an appropriate targetvost for handover which will support the batteryway of MN

with its ongoing application if the call is not tdgr.
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I ntroduction

Heterogeneous wireless networks include
coexistence of current wireless technologies such a
2G/3G cellular, satellite, Bluetooth, LTE, 802.11,
802.16, and 802.20. This environment raises a new
challenge for the study of radio resource
management.

Early mobile phones were limited to voice
calls and SMS and packet based applications such as
email. The higher data bandwidths support many
more applications including video calls, audio
streaming, and video streaming. The bottleneck to
take care of in the design process of mobile gyste
is not only the wireless data rate, but even mbee t
energy/power limitation as the customers ask fov ne
energy-hungry services, e.g., requiring faster
connections or even multiple air interfaces, and
longer standby or operational times.

Excessive energy consumption is limiting
the evolution of smart phones as the improvement of
battery capacity is quite moderate compared to the
increase of the complexity due to new hardware and
services.

Problem Formulation
Problem Definition

Our project deals with reduction of power
consumption during handover, Also it tries to stelec

an appropriate target network for handover which
will support the battery power of mobile node witth
ongoing application.

Motivation for Work

Since heterogeneous network is integration
of various networks Vertical handover to a high
power consuming network is not desirable if the
mobile terminals battery is nearly exhausted or the
batteries life time is relatively short.

Excessive energy/power consumption is
limiting the evolution of smart phones as the
improvement of battery capacity is quite moderate
compared to the increase of the complexity due to
new hardware and services.

Network Scenario
Network Scenario

In generated network scenario VHO is
needed for the ongoing of mobile communication
when mobile node (MN) moves from one network to
another network.
Project Diagram

The MN is assumed to be in home network
i.e., GSM network and on a voice call also the iser

moving in the direction as shown in the Fig 1.
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Fig. 1 M obile Node moving through the Overlaying Heter ogeneous networ k scenario.

The networks available in the direction of move
of user are WiFi whose coverage is 10 m long dheo t
WIMAX and UMTS network are overlapping WiFi
having coverage area of 10 Km., further LTE network
covers the area of 50 Km.

When the user makes a call MN checks the
history of the call and if it discovers that thell da
regular then handover takes place to the netwosleda
on previous history without calculations if netwoik
available

But if the calls direction is not in the history of
MN than the MN starts scanning the available nekaor
and handover is done to the appropriate target ar&tw
which also supports the mobile battery with its @ng
application.

This Vertical Handover considers power
consumption as one of the main parameters for doing
Handover.

Algorithm Designed
Parametersused for designing of Algorithm

The following aspects are considered important
in relation to network discovery and selection

User Preferences: When the handover is needed,
users have more options for heterogeneous networks

according to their preferences and network perfocea
parameters. The user preferences include usercapph
requirements (real time, non-real time), servicpety
(voice, data, video), Quality of service (technglom
manage network traffic in cost effective manner

Cost of service (C): Cost of different services to
user can be the major decisive factor in choice of
network

Power Consumption (P): Vertical handover to a
high power consuming network is not desirable & th
mobile terminals battery is nearly exhausted or the
batteries life time is relatively short.

Network Conditions (B): Available Bandwidth
is used to indicate network conditions especialty f
voice and video traffic.

Calculationsfor selection of target network.

Calculations for following parameters are taken
as input as well as MN previous history recordsaise
taken as input. The calculation parameters are:

* Bandwidth.

 Cost.

» Power consumption of network.

The Utility Factor calculations are [7]:
I = X((R=WB) + E er}-l-IGH w;})

1)
Where
X =54=HLs 2) (
=WB+WC+WP=1 3)
Also

X- Exclusion factor.

SA — Service Available.

HLs — High Load signal.

B — Bandwidth available at network.
C — Cost of service.

P — Power consumed at network.

In above utility factor calculation Wb,Wc,Wp
are the weights assigned by user to bandwidth, eost
power consumption respectively. The utility factakes
into account the bandwidth, cost of service, and/gro
consumption of network. User preferences are also
involved in the utility function by allowing themot
assign weights to these parameters. The sum ofhtgeig
will always be equal to one. Through an interfanethe
MS, the user can assign weights according to his/he
requirements. For ex., for non real time data a uszy
prefer cost over bandwidth, but for smooth runnafg
real time data, he may prefer bandwidth over cost.

The utility function also includes exclusion
factor(X) i.e., if the MS receives high load sigfi@m a
network, the value of HLs will be set to zero. Aseault,
the utility of that network will become zero. This
indicates the network is congested and does natigeo
the resources required by the application.

Thus exclusion factor is used to exclude a
network from the set of candidate networks. All the
networks are evaluated and a set of candidate niedvi®
made. Among the candidate networks, the network wit
highest value of utility function is selected faruover.
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Fig. 2 Flowchart for optimisation of vertical handover

Implementation of this algorithm is simulated using
NS2.

Simulation of Designed Work
Simulation Setup
Fig. 3 demonstrates the experimental setup for
evaluating the performance of power consumed during
vertical handovers. It consists of MN equipped with
interfaces of various wireless networks. WiFi,
WIMAX,UMTS are assumed to offer overlapping
.UMTS offers uninterrupted
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' Fig 3 Simulation setup.
uniform coverage .The MN moves out of the GSM
coverage while simultaneously carrying out the gfan
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of different types of traffic streams, thus expagsitself
to vertical handovers.
Network M odel.

The network model was chosen so as to
simulate roaming between heterogeneous networks.
Figure 3 illustrates the network area used for the
movement of MNs. GSM, WiFi(WLAN), WIiMAX,
UMTS, LTE are configured where each network has
shown having a interface and a node.

For WLAN the frequency of operation is
assumed to be in between 200-900 MHz, and bandwidth
of 11.6Kbps with an area of coverage of 55 m

For WiFi the frequency of operation is assumed
to be in between 1800-1900 MHz, and bandwidth of
4.8Kbps with an area of coverage of 50 m

For GSM the frequency of operation is assumed
to be in between 933-960 MHz, and bandwidth of
29Kbps with an area of coverage of 100 m

For UMTS the frequency of operation is
assumed to be 2 GHz, and bandwidth of 3Mbps with an
area of coverage of 5000°m

For WIMAX the frequency of operation is
assumed to be 2.3 GHz, and bandwidth of 16.5Mbps
with an area of coverage of 1006.m

For LTE the frequency of operation is assumed
to be 1.8 GHz, and bandwidth of 3Mbps with an arta
coverage of 500 fn
Processing of Handover
1. When the call is based on previous history

When the call is regular the handover takes
place without handover and the power saving achiéve
232.08mwW
2. If call is not regular

MN checks for the history of the call and
handover takes place to a network either basedsbori
or to the target network which supports the mobile
battery with its ongoing application. As here MAH®
used, MN in its process of scanning has the aJailab
networks.

Finally, after selecting a network with
maximum returns the MN requests the selected né&twor
for handover. Basically soft handover is used. Befo
moving to handover, the MN checks the mobile bwtter
power for the ongoing application. If the batteomgr is
not sufficient it moves to the next network for Hamer.
This process of verifying the mobile battery povesd
proceeding to the other network increases the @waot
the confirmed continuation of the call.

Processing time required for simulation is
1.34ms.

Evaluation and Results
Evaluating the Parameter s
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For evaluating the UF parameters used are given Graph of Power consumed Vs Time
weight factors by the user L 140
Case Study

Here we have considered two applications:
Audio, Video. In this section we will see UF calatibns
for network selection for these applications.

In this case study our system scenario consists
of MN which is currently connected to GSM and it is
moving towards an area where multiple networks are
present These are WiFi (WLAN), WiMAX,UMTS, LTE.

Evaluation when the call is regular using Timeof call i minutes
data[1][2] power saving achieved by our algorithen i Fig 4. Graph of Power consumed Vs Time.
28.34% of the actual power consumed by processor.

Tablell
UF Calculations For Audio Call [1], [18] - [20],[24] - [27].
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Handover is done to WiMAX network.

Graph of user preference for Wh
Tablel| i
UF calculationsfor video call[1], [18] - [20], [24] - [27]. Z on
Sr.No. | Network| UF Mobile Battery 2 .. /
power consumed 2 o /
(mw) for 1 minute p / -
audio call g / o
1 WiFi 8.5735 1525mwW i‘ 02 '
2 WIMAX | 16.0625 2177.5mW a_
Audio Sms Brozdcesting  Video(Nonreal  Video(Rea
time) time)
3 UMTS Network not Typeof Application
available
Fig 6. Graph of user preference for Wh.
4 LTE 10.035 13720mwW
5 GSM Network
does not
support
Video

Handover is done to WiMAX network.
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Fig 7. Graph of user preference for Wc.

Conclusions

The designed algorithm and its simulation give
an indication that 28.34% of the total power consdm
by 100% processing of processor for the algorithimenv
the call is regular. When the call is not regulaitifout
history)this algorithm selects an appropriate targe
network for handover which supports the battery grow
of mobile with its ongoing application.
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