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Abstract — Wireless communication involves a wide variety of technologies, services and applications, developed to satisfy
the user’s specific needs in variety of deployment scenarios. The cellular phones are one of the examples of wireless
communication application. Globally, the cellular networks have progressed from a simple first generation to fourth generation
and probably will be progressing to fifth generation by the end of 2019. Though there is an appreciable progress in the high
speed data with the generation, the problem in the voice call still persists, particularly when in motion, due to the continuous
changes in the receiving signal. This article aims at improving the QoS by implementing the tele-traffic pattern proposed in
earlier 90’s by Steele and Nofal to manage the hand-off mechanism in order to reduce the voice and data degradation during
motion and simulating same using Network Simulator 2 for validation. The results of the experimental analysis show that the
hand off degradation of voice and data is reduced by the implementation of the said tele-traffic pattern. Hence, proving the

proposed energy detection technique on the Steele and Nofal traffic model to be best suited for the handoff situation.
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l. INTRODUCTION

Wireless communication refers a method of transferring the
information from one point to other in the absence of an
electrical conductor. The said technique is applied to smart
grid (SG) applications viz.,, SG — wide Area Network
(WAN), SG — Neighborhood Area Network (NAN), SG —
Home Area Network (HAN) etc., in addition to other
applications like meter data collection, demand management,
protection management, etc. The current 3™ and 4"
generation (3G and 4G) cellular networks are used in SG-
WAN, implies that these network uses existing infrastructure
and provide a wider coverage along with high speed data [1].
The well-known advantages viz., excellent level of
flexibility, simplicity in installation and ease of maintenance,
is increasing the usage of such a system, right from its first
time application in 20" century, particularly for
complementing the traditional cellular networks [2]-[4]. The
increase in the demand of high speed data and efficient
network has led the development of 4G network from a
simple 1G network [5].

In addition, the development of the internet of things (1oT) is
making a pathway for the 5G network development,
predicted to be launched globally [6] by the end of 2019. A
major issue faced by most of the network providers, capable
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of providing high speed data, is the mobile management
(reduce the degradation of voice call and data continuity)
during motion [7]-[9]. The mobile management or the
quality-of service (QoS) for a cellular communication is a
function of handoff process. The said process could be
defined as the mechanism by virtue of which the receiving
signal changes from weaker one to comparably stronger one
as the mobile station moves from one coverage area to other.
Managing the handoff mechanism in order to improvise the
QoS has been a research area of interest for several
researchers [10]-[12].

This article aims at improving the QoS by implementing the
tele-traffic pattern proposed in earlier 90’s by Steele and
Nofal [13] to manage the handoff mechanism in order to
reduce the voice and data degradation during motion. The
work focuses not only on the implementation of the said tele-
traffic pattern but also analyzing and validating the same
using the Network Simulator 2 (NS2).

Section | contains the introduction of wireless
communication and the related issues, Section Il contain the
related work of implementing the NS 2 as a simulation tool
and tele-traffic pattern, Section Il explains the methodology
involving the experimental analysis, Section 1V describes
results and discussion with reference to the conducted
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experiment and its relevance with the reviewed literature and
Section V concludes research work with future directions.

1. RELATED WORK

This section deals with the detailed description of Network
Simulator 2 (NS2) and the tele-traffic patterns.

A. Network Simulator 2 (NS2)

The realistic simulation is a significant factor with reference
to any appropriate evaluation of a newly developed model or
algorithm. Network Simulator 2 (NS2), is a simple event
driven simulation tool that facilitates the investigation of the
dynamic nature of communication networks. The said tool is
used to simulate the wired as well as the wireless network
function and protocols [14].

Several researchers today are making use of NS2 tool to
analyze or evaluate the generated algorithm and network
functions [15]-[20]. Piorkowski et al. [21] in their research
investigation used NS2 to evaluate the newly developed
algorithms for Vehicular Ad-Hoc Networks in order to
propose solutions fulfilling the requirements of same.
Betancur et al. [22] delivered a novel proposal for the
physical (PHY) layer and the propagation model which
allows a quicker and detailed level of simulation execution.
NS2 usage was implemented for the analysis of model. Kim
et al. [23] worked on improving the programmable logic
controller based network for MAC and the models generated
were evaluated using NS2. Though the version 3 of Network
Simulator is released (development phase), the version 2 is
not obsolete as there are certain models in NS 2 at present,
which are not yet accommodated in NS 3.

B. Tele-traffic Pattern

Rappaport and Hong [24] presented the traffic network
model for a hexagonal cell with certain assumptions leading
to uniformly distributed call initiation in the cell. The
mathematical model for arrival rate of handoff call and
handoff in wireless mobile network as per the researcher is
represented in (1) and (2)

_ Ph(l_BO) )L (1)

H = 1_Phh(1_P}) 0

Considering 1/u.= the average call duration
Ye =pr(1 = Bo)/ [1 = Ppp(1 — Pf)] )

Where,
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P, = the probability that a new call that is not blocked would
require at least one hand-off

P,,,= the probability that a call that has already been handed
off successfully would require another handoff

B,= Probability of Blocking to calls (originating)
P¢= Handoff failure Probability
2,= Arrival rate of originating Calls

The tele-traffic performances of a personal communication
network hinge on the city street microcells provided for
moving individual cell-phone users. The tele-traffic
evaluation is conducted to investigate the new and handover
call rates, in addition to the channel holding time of the
personal communication network. Steele and Nofal [13] in
their work presented several results which is effectively used
by network planners to analyze the tele-traffic performance
[25]-[28]. The mathematical model of this pattern is
discussed further in next section.

I1l. METHODOLOGY

This section of article deals with the details of the
experimental analysis. Initially the discussion is about the
section details about the mathematical model used, as
proposed by Steele and Nofal [13]. The section ends with the
details regarding the employment of NS2 for simulation.

The flexible model proposed by Steele and Nofal is used to
evaluate the call access rates to facilitate a continuous
reduction in the probability of a voice call degradation viz.,
low call and call blocking. Equation 3 represents the said
model in its mathematical form [29], [30].

Ay = Yoy A0(1 — Bo)[P, + 3P B(1 — pp)Pynfl 3)
Where,

Ao: rate of incoming calls,

Bo: probability of blocking outgoing calls,

ps: probability of handover,

Py at least,

Pnn: need to successfully deliver the call the probability of
another transfer operation,
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P,: A new connection may require at least one connection to
be disabled. In a mathematical model, the resident access call
rate is directly dependent on a wide range of parameters.

The next step is to perform the simulation using NS2. The
proposed work is designed in NS2 to facilitate mobile
network set up where handoff mechanisms is performed and
deliveries are focused. Results are displayed in graphical
mode and represent the underlying technique of distribution.

An analytical energy detection (ED) model for the
transmission process that calculates the energy consumption
of each call transfer in the mobile network area is
implemented. Time delays, packet drops, and packet transfer
rates are evaluated using the proposed analysis model. Figure
1 represents the start-up codes, written for the
implementation of mobile nodes and base station in NS2.

100.016856

[ | 1 | > \ » \

MO om@ubuntu: ~/Desktop/handoff/handoff2

om@ubuntu:~$ cd Desktop/handoff
handoff/ handoff_screen_shot/
omgubuntu:~$ cd Desktop/handoff /handoff2/
omgubuntu:~/Desktop/handoff/handoff2$ ns wifi_handoff.tcl
num_nodes is set 10
INITIALIZE THE LIST xListHead
Starting Simulation...
channel.cc:sendUp - Calc highestAntennaZ_ and distCST_
highestAntennaZ_ = 1.5, distCST_ = 550.0
SORTING LISTS ...DONE!
No APs in range
: Handoff Attempted
: Handoff from AP 0 to AP 9
: Handoff Attempted
: Handoff from AP 0 to AP 9
: Handoff Attempted
: Handoff from AP 0 to AP 9
: Handoff Attempted
: Handoff from AP 9 to AP O

Figure 1. Basic processing in NS2

IV. RESULTS AND DISCUSSION

This section of the article showcases the obtained results and
briefs about the inferences obtained on the basis of result.

As after the initial condition as shown in Figure 2, the
communication started as per the defined set of protocols.
Figure 3 represents a large circle which has been created at
different times. This phenomenon is random in nature
because the real situation can be achieved through the
proposed set of nodes. The Mobile Network (MN) and
Access Point (AP) - Static Node, acts as a base station.
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The 7 numbers of MN and 2 numbers of AP are implemented
in the proposed area to perform the handoff mechanism.
Figure 3 also clearly depicts that range of AP cover the MN1,
MN3, MN1 and MN2 whereas AP cover the MN1, MNS5,
MN7 and MNG.

MM

AR @ AP2

MIMS

Figure 2. Node creation in proposed area

Figure 4. Execution of handoff done and movable node come into
the area of proposed regions.
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It is observed through Figuredthat the mobile node MN4
move from the region of AP1 to AP2. The mobile node MN4
communicating to AP1 hand over their signal to AP2.

The service of wireless communication depends on the
handoff strategy. The proposed handoff requires suitable
parameters to minimize the handoff. Thus, It has been
cleared that handoff technique could be implemented in NS2.

From the results obtained, the handoff process constituting
three main phases i.e. initiation, decision and execution are
observed. The handoff mechanism initiation is observed
when the stronger link signal detected as compared to the
present base station. The mobile station received the strong
link and then the decision phase came into action to handoff
the call data from the present to the new base station. If any
obstacle come across in receiving the signal, then the MS
continues to be connected with the present base station.
Finally, when the mobile station registered themselves to the
new base station, then the execution of the call with the new
base station is the final stage for handoff process and handoff
is considered successful once this transmission is concluded.

The results obtained is an addition to the existing literature
on wireless communication. The experimental work shows
that the voice degradation is a resultant of hand-off
mechanism and could be improved by making use of Steele
and Nofal tele-traffic pattern.

V. CONCLUSION AND FUTURE SCOPE

This research work focus on implementing the Steele and
Nofal tele-traffic pattern to manage the hand-off mechanism
and simulating the same using Network Security 2 (NS2) for
validation. The handoff situation created under the NS2
environment is executed through basic set of parameters.

The implementation of hand-off shows the received signal
strength level in form of the respective through-put, time
delay and transmission rate. The hand off degradation of
voice and data in this situation is observed to be reduced.
Hence, it is inferred that the proposed energy detection
technique on the Steele and Nofal traffic model find best
suited with proposed handoff situation. Hence the
investigation has added a literature to the existing techniques
of reducing the voice degradation caused due to handoff
mechanism, particularly during motion.

Though the implementation of the said model delivered an
excellent result, the experimental work done does not
consider the simultaneous occurrence of the vertical and
horizontal handoff. The complex scenario thus caused,
nevertheless is beyond the scope of this article and can be
considered as a future scope of work. Yet another scope of
work is to use the Network Simulator Version 3, released first
in 2008 and still under its development phase, for the purpose
of investigation. The NS 3 is said to accommodate new
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capabilities like handling multiple interfaces on nodes, which
could yield better simulation results.
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