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Abstract

GSM technology has noticeably improved the qualiof life in the
community and creating an attractive business cliteaThis technology provides
speedy, inexpensive and convenient means of comiatiun, yet it is plagued
with constant consumer dissatisfaction due to théafjty of service offered by the
network providers. This work is based on an areatthaffects the Quality of
Service (QoS) in the mobile Telecommunication Netiwoworld over, with
emphasis on Benin City; Path loss. Path loss hasteong impact on the quality
of the links, and hence, it needs to be accuratebtimated for efficient design
and operation of wireless networks. A Graphical Wskterface (GUI) using
JAVA programming language was developed for simidat of results and for
prediction purposes, based on COST 231-Hata (medifOkumura-Hata model).
The GUI was then tested using data obtained frone tiest drive carried out and
the resulting graphs were then compared with graphehich used the classical
method of computing the Mean Path Loss in COST 23Hata Model, found in
literature.
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1.0 Introduction

When designing any system, engineers and systenmteants usually want to know how well the variownponents of

the system will perform. In a microprocessor, logimther digital system these questions are usaakbwered in terms
of clock speeds, instructions per second or dataghput. With wireless communication the most cammerformance
guestions involve range [1].

Unlike digital systems, trying to quantify the rangerformance of radio frequency (RF) communicatiggstems can be
difficult due to the large role the environment lwasradio frequency signals. Buildings, trees, wlastons and lack of
antenna height can all contribute to a decreassignal strength at the receiving end. In order stineate the

communication distance (transmission range) forstéesn, four factors must be considered:

. Transmit Power- The power that is broadcast byrdresmitter. This is usually measured in watts oliwatts.
. Receive Sensitivity- A measure of the of the minimsignal strength that a receiver can discern.

. Antenna gain- The amount of signal gain providedhgyantennas.

. Path Loss- The signal decrease that occurs asdi@waves travel through the air or through obdetac

Radio propagation path lossmodel is an importamittttat characterizes the quality of service (Qo®)yided by mobile
telecommunication companies. It determines effectadio coverage, as well as network optimizatibime path loss
models also predict to a high level of accuracy tiiue signal strength reliability of the networkdathe quality of
coverage [2,3]. With appropriate propagation padsImodel, the coverage area of mobile communitaystem, the
signal-to-noise ratio as well as the carrier-t@ffégrence ratio can be determined easily [4,5]

Furthermore, with the worldwide proliferation andbsequent congestion of wireless Metropolitan Aksgtworks

(WMANSs), careful network planning and propagationdelling have become essential to current deploysnehBase
stations.In order to meet this demand, the netwal&ulations of the desired path loss model mustdséed out such
that it is both accurate, exhaustive, less timesaoring and with minimal errors.

Hence, the goal of this work is to design a Graghldser Interface (GUI) for calculating path lossaoWireless
Metropolitan Area Network (Benin City) for optimglerformance using JAVA programming language thabadth

accurate and less time consuming.

Our objective here is to design a Graphical Ustartace (GUI) for calculating Path Loss in BeniyCusing the COST
231-Hata Model. To design GUI that will reduce tigors in calculating path loss. Test run the GUtthwdata gotten
from Drive Test. Compare the result with litera{®). To provide data that could serve as a refer@oint for further
work
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1.1 Graphical User Interface (GUI)

A graphical user interface (GUI) is a graphicalpthy in one or more windows containing controldjechcomponents
that enable a user to perform interactive tasks. dser of the GUI does not have to create a soriptpe commands at
the command line to accomplish the tasks. Unlikdirap programs to accomplish tasks, the user of & @&e¢d not

understand the details of how the tasks are pedgdrm

GUI components can include menus, toolbars, pustors radio buttons, list boxes, and sliders—joshame a few.

GUIs tools can also perform any type of computatiead and write data files, communicate with otG&fs, and

display data as tables or as plots [6].

1.1.1 Graphical Systems: Advantages and Disadvarges

Graphical systems burst upon the office with gng@mise. The simplified interface they presented waought to
reduce the memory requirements imposed on the useke more effective use of one’s information-pssieg
capabilities, and dramatically reduce system legymequirements. Experience indicates that for n@egple they have
done all these things [7].

The success of graphical systems has been attlibai@ host of factors. The following have been cmmly referenced
in literature and endorsed by their advocates aarddges of these systems; Symbols are usuallgmenxd faster than
text, GUI support Faster learning, less time corisgnand high problem solving efficiency, Easier esnbering of
operational components, Less anxiety concerning Rekatively More attractive for even the most gleg user, Low
typing requirements.

Nonetheless, the body of positive research, hypetheand comment concerning graphical systemdrig loballenged
by some studies, findings, and opinions that indidhat graphical representation and interactioy mat necessarily
always be better. Indeed, in some cases, it mgyobeer than pure textual or alphanumeric displayging to force all
system components into a graphical format may kiegda disservice to the user. Some also feel @mtgraphical
systems are becoming increasingly sophisticated camtinue to expand, interfaces have become inicrglgsmore
complex, sometimes arcane, and even bizarre. Sdmtheo disadvantages put forth are these; Inefficiéor
touch(keyboard) typists and not always the fastig$e of interaction like in an automated banketethachine. GUI were
inferior to textual instructions.

1.1.2 Characteristics Of The Graphical User Interce

A graphical system possesses a set of definingegacThese defined steps encompasses its chstictsesind they are
listed below;

. Sophisticated Visual Presentation
. Pick-and-Click Interaction

. Restricted Set of Interface Options
. Visualization

. Object Orientation

1.2  Java Overview

Java programming language was originally develdpe®un Microsystems which was initiated by JamesliGg and
released in 1995 as core component of Sun MicresystJava platform (Java 1.0 [J2SE]). As of Decan®8, the
latest release of the Java Standard Edition i26H). With the advancement of Java and its widesppopularity,
multiple configurations were built to suite varioyypes of platforms. Ex: J2EE for Enterprise Apations, J2ME for
Mobile Applications. Sun Microsystems has renambd bhew J2 versions as Java SE, Java EE and Java ME,
respectively. Java is guaranteed to be Woitece, Run Anywhere Some advantages of Java are: object oriented,
platform independent, simple,secure, architectneaitrality, portable, robust, multithreaded, easilierpreted, high
performance, distributed and dynamic.

1.3 History of Java
James Gosling initiated the Java language profedune 1991 for use in one of his many set-top frojects. The
language, initially called Oak after an oak treatthtood outside Gosling's office, also went by nhene Green and
ended up later being renamed as Java, from aflisthdom words. Sun released the first public inm@atation as Java
1.0 in 1995. It promised Write Once, Run AnywheénqRA), providing no-cost run-times on popular phahs. On 13
November 2006, Sun released much of Java as foeean source software under the terms of the Gbe@l Public
License (GPL). On 8 May 2007, Sun finished the pss¢ making all of Java's core code free and opercs, aside
from a small portion of code to which Sun did notdithe copyright.

In order to carry out Java programming will haeetain requirement and they are; a Pentium 200-kbtaputer with
a minimum of 64 MB of RAM (128 MB of RAM recommenrd)e You also will need the following softwares: Lin7.1
or Windows 95/98/2000/XP/7/8 operating system,aJHYK 5, Microsoft Notepad or any other text editor

1.3.1 Java Basic Syntax
When we consider a Java program, it can be defisaxicollection of objects that communicate viaking each other's
methods. Some important terms in java programmiagyaven below;
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. Object - Objects have states and behaviors. ExarApleg has states- gcolor, name, breed as wélehaviors
-wagging, barking, eating. An object is an instaofta class.

. Class - A class can be defined as a template/binethat describes the behaviors/states that bljeits type
support.

. Methods - A method is basically a behavior. A claas contain many methods. It is in methods whiee t
logics are written, data is manipulated and allabons are executed.

. Instance Variables - Each object has its uniqueobénstance variables. An object's state is crbdg the

values assigned to these instance variables[8].
1.3.2 Sample Java Program
Let us look at a simple code that would print trerdgHello World.
public class MyFirstJavaProgram{
[* This is my first java program.
* This will print 'Hello World' as the output
*
public static void main(String[]args)}{
System.out.printin("Hello World");// prints Hello @vid

}

Let's look at how to save the file, compile and tlve program. Please follow the steps given below:

. Open notepad and add the code as above.

. Save the file as: SampleJavaProgram.java.

. Open a command prompt window and go o the direatdrgre you saved the class. Assume it's C:\.

. Type ' javac SampleProgram.java ' and press emisorpile your code. If there are no errors in yoode, the
command prompt will take you to the next line(Asgtion : The path variable is set).

. Now, type ' java SampleProgram ' to run your progra

. You will be able to see ' Hello World ' printed tre window.

C > javac SampleJavaProgram.java
C :> java SampleJavaProgram
Helloworld

2.0 Methodology

2.1  GUI Design

The GUI used in calculating the mean Path Losspgushe COST 231-Hata Model was designed using #va J
Programing Language and is as shown in Figure 4.1.

The GUI was designed using Eclipse JAVA Compildre TGUI takes in height of the Base station in méigg height

of the mobile station in metre ) frequency of transmission in MHz (f), and distarbetween the base station and
mobile station in m (r) as inputs. It simulates teaistants used in calculating the Mean Path LesB,(and E) and the
predicted Mean Path Loss ) simultaneously as outputs. The GUI is designechdhat it can take either single
variable or several variables of the distance betwihe antenna and the mobile station, producitigeeisingle or
multiple values for the calculated Mean Path Loss.

=] pamn Loss - o mEm

CALCULATING PATH LOSS USING COST 231-HATA MODEL

INPUT PARAMETER
1. hm: m PUT ETER.

Olafenwa, Olubunmi Esther
PG/PSC 1119498

Cigar Calculate M.Sc Electronics

Figure 1: GUI for Calculating Mean Path Lossyf), using the COST 231 — Hata Model

The GUI is then tested using data gathered fromdthes test carried out and the result gotten @enthompared with
existing results from journals.

3.0 Data Collection Method
To test run the GUI, real-time data from field m@asnent during a drive test carried out on 29thd#aR014 is used.
Data were collected at varying distances on livka&om two different Telecommunication NetworkoRiders which
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we shall refer to as: Base Station 1, with transmgjtfrequency of 2100MHz and Base Station 2 widms$mitting
frequency of 1800MHz.

Drive test tools used for collecting data includeldptop equipped with drive test Ericsson softw&any Ericsson Test
Equipment Mobile Software (TEMS) phone for idle atetlicated mode and a Global Position System (GH&).test
was carried out at two locations in Benin City: &alor, with co-ordinate (6.49230 5.55860E, Elevation 150m) and
Agbor Park road, with co-ordinate (6.342R7%.670212E, Elevation 109m)

The Ericsson TEMS phone, mobile GPS receiver aadDibngle probe were coupled to a laptop placed ¢araThe
laptop was powered on in order to launch TEMS itigation software. All the equipment were conneaed detected
on TEMS interface. The car was driven around thnoagredefined route in the direction of the ActBector (AS) of
the directional antenna away from the site untijat to the coverage border. The car was driveanaverage speed of
30km/h.

The received signal power is measured using Encssmdset and transferred to the TEMS log filehia faptop. The
GPS receiver gave the location and distance fraBiS and the received power level reading andre@xded on the
laptop.

Figures 2-3 shows a sample of a log files obtafoethe field measured data during the drive test.

e R T

oo LI ¥ & Hane

[
REOBE(N N ABKNT Bk sw

Figure 2: Log file showing the received signal level distiiilon for Base Station 1

Table 1: Summary of the field measured data obtairgefrom Base Station 1

Distance between base station and mobile (m) Signabverage(dB) | Signal Quality(dB)
50 -67.0 -5.0
100 -61.0 -4.5
20C -70.C -7.C
30C -75.C -5.C
400 -80.0 -6.0
500 -80.0 -5.0
600 -87.0 -8.0
700 -81.0 -6.0
80C -77.C -4.5
90C -75.C -4.5
1000 -87.0 -7.0

B
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Figure 3: Log file showing the received signal level distitilon for Base Station 2
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Table 2: Summary of the field measured data obtaineddm Base Station 2

Distance between base station and mobile (m) Sigr@bverage (dB) | Signal Quality (dB)
100 -79.0 -1.13
200 -70.0 -7.0
30C -76.C -0.14
40C -79.C 9.05
500 -85.0 2.26
600 -89.0 4.53
700 -77.0 0.14
750 -89.0 0.28
80C -82 0.57
90C -82.C 0.14
1000 -85.0 0.57

3.1 Result and Discussion

After Simulation to get the Mean Path Losgg)lusing designed GUI. The results are as follows:
3.1.1 Result For Base Station 1

Input Parameter:

f. (MHz) Carrier Frequency = 2100MHz

h,, (M) Mobile Station antenna height from ground = 1.23m

hy, (m) Base Station antenna height from ground = 38m

and distance between mobile station and the base statiop, r (

Table 3: Output Parameter for Base Station 1

Distance (m) Mean Path Loss (dB)
50 95.886
100 106.287
200 116.688
30C 122.77:
40C 127.09(
500 130.438
600 133.174
700 135.487
800 137.491
90C 139.25¢
100( 140.83¢

Base Station 1

140
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Figure 4: Graph of Mean Path Lossdd) against Distance between base station and Mobilest@)ifor Base station 1.

3.1.2 Result for Base Station 2
Input Parameter:
f. (MHz) Carrier Frequency = 1800MHz
h,, (M) Mobile Station antenna height from ground = 1.23m
hy, (m) Base Station antenna height from ground = 30m
and r (m)
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Table 4: Output Parameter for Base Station 2

Distance (m) Mean Path Loss (dB)
100 104.750
200 115.354
300 121.556
400 125.957
500 129.371
60C 132.16(
70C 134.51¢
80C 136.56:
900 138.363
1000 139.975

Base Station 2

[
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o

Distance Between Base station and Mobile r (m)
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Figure 5: Graph of Mean Path Lossqd) against Distance between base station and Mobilerstajifor Base station 2.

4.0 Conclusion

The Graphs obtained through calculating the path loss usirgUhéFigures 4 and 5) were found to compare favourably
with the graphs obtained by Kumar and Malik[8], Ogbule#ieal[9], and Akinwole & Biebuma [10]. All of whom
predicted the mean Path Loss using the classical methodltadating for COST 231- Hata Model.

From this, we can draw the conclusion that the designedissah easier and less cumbersome method for calculating
Mean Path Loss.

Also, from the analysis of the data obtained, we obsethiat increase in distance inevitably leads to gresitgral
attenuation which will eventually lead to dropped calls dusigoal loss, or delay handover. This in turn will lead to
poor quality of service from the service providers and ti&ged customer.
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