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International Conference on Communication and Signal Processing, April 6-8, 2016, India

A Novel Fuzzy Logic Based Relay Station
Selection Scheme for 4G Cellular System

Mariya Vincent, K. Vinoth Babu, M. Arthi and P. Arulmozhivarman

Abstrace—In 4G and beyond 4G cellular communication
Systems, multi-hop relay network (MHR) plays a vital role.
Improper deployment of relay station (RS) in MHR network
creates some severe issues. The conventional studies on RS
deployment have not considered the practical issue of link
overloading. In this paper, a two-phase, fuzzy based selection and
deployment scheme for RSs is proposed by considering link
overloading issue. The study also analyses the trade-off between
deployment budget, network throughput and overall service
coverage. Simulation results show that the proposed scheme
performs better than the conventional scheme.

Index Terms—RBase station (BS), Fuzzy logic, Selection factor
(SF), Service coverage ratio (SCR), Traffic ratio (TR)

; L. INTRODUCTION
In the recent years, MHR has been globally considered and
accepted in the next generation mobile communication
| standards such as Long term evolution (LTE), Worldwide
i interoperability for microwave access (WiMAX) IEEE 802.16)
and IEEE 802.16m. IEEE 802.16e standard, comprises of BS,
Mobile Station (MS), and Subscriber Station (8S), which aims
al a better system throughput. However, to accomplish full
coverage, we have to deploy more number of BSs which
_increases the deployment cost. Therefore IEEE 802.16j
introduced the concept of RSs to extend the coverage area. By
the proper deployment of RSs, we can reduce the effective
distance between two communicating nodes, path loss, power
consumption and cost. This also enhances the network
capacity and at the same time enables communications at high
data rate [1]. In such a system, MS can communicatc BS
directly or indirectly through RS. Hence, the overall system
coverage can be enhanced and more MSs can be included in
the system. The BS is connected to a mobile switching center
~ (MSC) which interconnects both wired and wireless network.
. IEEE 802.16] defines two types of relays namely transparent

/incent is pursuing M.Tech in Communication Engineering, VIT
Vellore, Tamil Nadu, India. (¢mail: mariyavnent@gmail.com).
Babu is Associate professor in School of Electronics Engineering,

and nontransparent. In transparent relay mode, the RSs are
deployed within the coverage area of BSs, which improves
network capacity. In such modes, RSs are scheduled by BS
and the control signals from BS are directly send to the MS,
while data traffic is relayed via RS. The nontransparent relay
works effectively for coverage extension because they
deployed at the cell edge. They are scheduled either by BS or
RS. The transparent and nontransparent relay can co-exist in
MHR network [2]. Fig. 1 shows the concept of transparent and
nontransparent relay modes in MHR networks.

Fig. 1. Concept of transparent and nontransparent relay modes

Many researchers have studied and considered the
challenges in MHR network. In [3], authors discussed an
optimal deployment of BSs and RSs for IEEE 802.16j which
improves the Quality of Service (QoS). But the realistic issucs
like interference and handovers were not considered. More
number of RSs leads to path selection problem because each
MS acquires multiple path. Since many of the applications are
time bounded, we need an optimum path for transmission.
Improper path selection may introduce packet queuing delay.
To address this issue, Load Aware Routing Metric (LARM)
based path selection and a low complex Burst Profile (BP)
based RS deployment schemes were proposed in [4]. The
simulation results show that LARM scheme offers an average
network throughput improvement of 10.37% over Radio
Resource Utilization Index (RRUI) scheme. The
impairments like link error and channel j

RS deployment schemes the best
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A Novel Fuzzy based Relay Node Deployment Scheme for Multi-
hop Relay Network

Y Mariya Vincent"* K Vinoth Babu®, M Arthi®,P Arulmozhivarman®

“bedschool of Electronics Engineering, VIT University, Vellore and 632014, India

Abstract

In cellular communication, a multi-hop relay (MHR) network plays an important role by reducing the cost of deployment and
extending the coverage area. To achieve high transmission rate and coverage, an efficient placement of relay nodes (RN) is
needed in MHR network. In this paper, a suitable deployment scheme is proposed for the RNs Lo obtain high system
performance. By using fuzzy logic, optimum deployment sites are selected for RNs, which results in better throughput and
coverage. Simulation results shows that our proposed scheme gives a better throughput and coverage performance than the
existing uniform clustering and joint base station and relay station placement (JBRP) scheme.

© 2016 The Authors. Published by Elsevier Ltd. This 1s an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the organizing committee of ICETEST - 2015

Keywords: Coverage ratio (CR);Fuzzy logic;MHR network;Relay node(RN); Trafic ratio (1 R); User node (UN).

O

1. Introduction

MHR network have been proposed and considered in the wircless communication system such as Long term
evolution (LTE) and worldwide interoperability for microwave access (WiMAX) IEEE 802.16j and IEEE 802.16m.
In [1], MHR provide solutions to coverage extension by reducing the deployment as well as maintenance costs.
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1.1 Definition

T?-_-e word “electronics” has been derived from a Greek word “elektron”, which means
the study of behaviour of an electron under different conditions of externally applied
fields. The Institution of Radio Engineers (IRE) has a given standard definition of elec-
tronics in the proceedings of LR.E. Vol. 38 (1950) as that field of science and engi-
neering, which deals with the study, design and use of devices, which depends on
conduction of electricity through a vacuum, gas or semiconductors. Electronics can
be brozdly divided into Analog and Digital Electronics. Electronics mainly deals with
the communications of infermation and/or data handling. Until recently, it was consid-
ered as an integral part of Electrical Engineering. But due to its tremendous advance-
ment during the last few decades, it has achieved its own place in the field of science and

technoloegy.

(=

Nowadays, the field of electrenics has become the most important branch of engineering in
cur society. As a matter of fact, it is a field, in which rapid developments are taking place every-
day The electronic devices and gadgets are being used in almost all industries for quality con-
trol and sutomation. Because of the growing applications of Electronics, in almost all fields,
the students of all Engineering disciplines have to be taught Electronics at the undergraduate

These days, we fina that the sphere of Electronics has spread so vast, that it plays an
important role in almost every activity of life. It has penetrated into our homes. our work
p’iafu---»- and our means of communication from one p

ace to another Electronics has a

targe number of applications. The development of Electronics has been so fast that m am
of Blectronics such as Communication Engineering, Instrumentatio

and Control applications, Computer science Engineering, Information Technolo
Medical Electranics, Mechatronics ete

& SRS (DR v
i almaost all ualversities

sub-nranches

care set up as full-pledged Enginecring cofy
- Electronics makes possible such modern wonders as ke
tape recorders, high-speed camputers,
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Entreprencurship and entreprencurial education is more mpicrtcint for
growth than it has ever been. For entreprencurs. skills and attitudes i

even more important than facts and ravw knowledoe. and an indiociio:
approach is therefore most suitable. Business simulation canmes are wide:
training  managerial.  technical, and problem-solving  skills.  bas:.
experiential learning principles as they significantly increase the noti i on
interest level of trainees. (Yuri Merkuryev, Jana Bikovska. 2012). The samn.
can be effectively utilized to teach Business Models for budding entreprencis
better simulation design will result in cffective learner engagement. Tiis <
exploring the potentials of business simulation games (o teach concepts
business models. The study also proposes a design framework whici wicl a2
educators to develop beller learner engagements.

Key words: Business Simulation Game Design, Learner Engagement, Teaching

¢ ‘ 1. Introduction

| he revolution in information technology have induced an intense
demand for entrepréneurship and cfntrepre'neurial education is more important for
economic growth than it has ever been. (Thurik R., Audretsch D 1998)

Governments and universities world wide are pushing for education programs that produce
more “entrepreneurial enginecrs” w?ilooo g)ms;}s]: mana[gctrlall an([i. IC:;[}!}!CZII compitcngms.
(Verzat, C., Byrne, J., & Fayolle, A . The recent start up trends in our country is an

evidence for the same.

Globalization and t

2. The need for study
attitudes are equally or even more important than facts and

raw kniowledge, and an inductive learning approach is therefore x\\fzil suit‘at‘ﬂc.db\‘inc‘c zkiits
and attitudes completely student centered, d strong relation twcl‘\\ug‘t\‘ tl}u .\tlu ey b !tle
entrenrensurchip-subject becomes essential. The sch‘uol and teachers are only a n‘mm? for
QQ;repreneurShlp it her skills and attitudes. An example of an inductive

2 : his or ;
students to reflect upon : b is petlusRicreased atte h
~ Students to refiec based learning, which is gety d{&?ﬁid attention from the
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ABSTRACT

There gy reasmgly wide Cpap o shall /
s s un /II/I(I((I.\IJ/‘L’/I wide “gap’ between the Ll and capabilities of oradiuatos and the
asmess world reguireme ‘ me {10 Cnat ¢
! » ¢ cquireme ul.\.' Management sradvarcs are nor Mectively cquipped 1o face real time:
chaltenges Busimess simulation Rames are found to be ctfective 1ooly fo Cngaging students in the
learning enmvironmer ‘ter learninge ¢ N f Ll ' |
¢ ronment. Betier [ arnmg cngagenents aho resulis i et e skl acguisitgon

Key words: Encapeme warner I me 2 isi Vi ;
< ‘ I i '(ul. Learnes Engagement, Business Simulution Game, Manavement
Graduates, Globalization °

INTRODUCTION

1
Scrious concerns have been expressed about an increasingly wide "gap’ between
L, c
the skills and capabilities of graduates, and the requirements and demands of the
i
work environment in an increasingly mobjle and globalised society (King, 2003

Yunus and Li, 2005).

In our MBA institutions business graduates are poorl

learning and they arc ill equipped to face reg] life busine

Y engaged in terms of

$s challenges as a result

this. Universities across the globe are j : : : j
of d 4 . nereasingly required to produce highly |
illed graduates who arc able to respong to o ‘
skilled gr i o %,p ‘ the ever changmg and complex needs
the contemporary workplage Wy 090; 8ot PN s
of : //'«/ m.f \. leczer etal,, 2004;}:&2‘5’5 006).
31 L\ { - 2,2
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ABSTRACT
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Abstract

This paper focuses on productivity improvement of a tiller assembly lme by using operational analysis and assembly line
balancing . The existing standard time in the assembly line is too old and maccurate. A proposal of new standard time has been
given to reduce the meffective ime. A heunistic method called Ranked Positional Weighted method 15 used for assembly line
balancing. After the analysis of the existing time required for each tasks non value added time, value added time and production
time has been found using stop waich time study. Micro motion study is done to find the ineffective time in each operation.
Keywords: Idle Time, Standard Time Cyele Time, Line Balancing

I. INTRODUCTION

An important problem faced in the production system is that of determining the time it takes to produce a unit of product, in
order to thoroughly analvze the problem, the production process for each of product 15 analyzed. For every manufacturing
organization, price of the product primanly compromises of manufacturing cost and desired profit. If a company wishes to
mcrease its profit, one way 15 to reduce the manufacturing cost with mamntaining the quality of the product. Waste reduction,
especially the time waste, 1s an important factor to reduce the manufacturing cost.

II. NEED FOR LINE BALANCING

In an Assembly Line if the workers are not utilized effectively then it results in less efficiency. If the Cycle Time of one work
station 15 high them it will affect the production rate of the whole product, if the line balancing 15 done in the assembly line. It
will result in smooth functioning of the plant without bottleneck. Here this paper focus to do Assembly Line Balancing by
heuristic method Rank Position Weighted method (RPW)
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