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ABSTRACT

This purpose of this project is to build-up a new Global System for Mobile
communications (GSM) radio network area that having high traffic density. The new
network will overcome this traffic congestion problem and provide enough capacity with
good grade of service. The main objective of this project is to provide an optimum
solution in term of cost, traffic capacity and grade of service. Planning process begins
with traffic analysis to determine the problem and design the new radio network. The
design should consist of capacity, frequency and coverage planning. Capacity is planned
based on channel utilization and it will provide enough capacity cater the overloaded of
its utilization. Frequency planning is done to set a new frequency to the new radio
network to enable the connection between the new network and existing network. The
frequency need to plan wisely to avoid interference with the other sites or radio network.
Then, coverage planning is done to provide good handover to neighbor cells. Then the
system will implement and optimize to observe its performance. Optimization is done by
tilting the antenna direction or adjusting the frequency. The system will be tuned until it

meet users requirement.
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ABSTRAK

Projek ini bertujuan untuk membina rangkaian radio Global System untuk
komunikasi telefon bimbit (GSM) yang baru dikawasan yang mempunyai kepadatan
trafik yang tinggi. Rangkaian radio yang baru ini akan mengatasi masalah trafik yang
berlebihan dan menyediakan kapasiti rangkaian yang cukup dengan kualiti servis yang
baik. Objektif utama projek ini adalah untuk menyediakan penyelesaian yang optimum
dari segi kos, kapasiti trafik dan kualiti servis. Proses merancang dimulakan dengan
analsis kepadatan trafik untuk mengenalpasti masalah dan mereka rangkaian radio yang
baru. Rekaan ini terdiri daripada merancang kapasiti, frekuensi dan liputan. Kapasiti
dirancang berdasarkan pengunaan saluran dan ia akan menyediakan kapasiti yang cukup
untuk menampung lebihan beban pengunaan saluran berkenaan. Perancangan frekuensi
pula dilakukan untuk membolehkan komunikasi diantara rangkaian radio yang baru
dengan rangkaian radio yang sedia ada. Frekuensi perlu dirancang dengan baik untuk
mengelakkan pertindihan dengan frekuensi rangkaian radio yang lain. Selepas itu,
perancangan liputan dilakukan untuk menyediakan interaksi yang baik dengan rangkain
bersebelahan. Sistem akan dilaksanakan dan ditalakan untuk memerhatikan
keberkesanannya. Talaan dilakukan dengan mengubah arah antena atau mengubah

frekuensinya. Sistem akan ditalakan sehingga memenuhi kehendak pelanggan.
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CHAPTER 1

INTRODUCTION

Chapter 1 will give a brief idea on the project. This chapter consists of project
overview, objectives, problem statement, project scope, and methodology and thesis

organization.

1.1 Project Overview

The increases in the number of mobile subscribers in certain area caused traffic
congestion and poor signal quality. In order to meet the requirements of that particular
area, the radio network must offer sufficient coverage and capacity. The radio network
planning process begins with the investigation of new network requirements. Then, site
survey will be done to the possible site to set up new Base Transceiver Station (BTS).
The process proceeds with coverage and capacity planning for that area and the
installation of the equipments. The last stage of the process is optimization that will
improve the performance of the new radio network. The goal is to achieve as much
coverage as possible with optimal capacity and low cost. This project will use TEMS
Cell Planner (TCP) for frequency and coverage planning and TEMS Investigation (TI)

for drive test.
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1.2 Objective

The aims of this project are:
I.  To identify the problems that usually happened in real radio network.
ii.  To provide optimum solution in terms of cost, capacity, coverage and signal

quality.

1.3 Problem Statement

In Kuala Lumpur, the number of mobile subscribers increase drastically caused
by the increasing number of population. This condition results traffic congestion since
the existing network cannot provide enough capacity for users to make a call especially
during peak time (working hours). Thus, the need for more installed capacity is rising.
To provide more capacity for certain area, the possible solutions are installing more
Transceiver (TRX) on the existing BTS or implementing additional radio network or
BTS.

For urban area, the problem is how to locate the new BTS since there are many
obstacles such as high building that will absorbs or reflects the signal. Besides the
frequency planning also become important because there are many existing radio
network in urban area. So the frequencies need to be plan wisely to avoid signal

interference that will reduce service quality.
14 Project Scope

The project will focus on site planning and implementation. Site planning is
consists of coverage prediction and frequency planning using TEMS Cell Planner.

Coverage planning will predict the path loss and radio wave properties while frequency

planning is designing the cell patterns and re-use distance to reduce interference. At the
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same time there will be a research on capacity dimensioning such as traffic calculation,
Traffic Channel (TCH) and Stand Alone Dedicated Control Channel (SDCCH) usage
and Grade of Service (GoS). Besides, there will be a study on types and characteristics
of suitable antenna for the new network. System optimization will not be cover in this

report.

1.5  Methodology

The planning part starts with traffic and coverage analysis, information about the
geographical area and the expected need of capacity. Drive test also will be done to
determine the actual problem of that area. Using the data from traffic and coverage
analysis, a nominal cell plan will produce. Nominal cell plan contains the information
such as number of sector, antenna height, location of the new station (latitude and
longitude) and antenna direction. The next stage is site survey and the survey will
consider the nearby obstacles, space for radio equipment and transmission link. The
survey will come out with the actual planned data (antenna height, antenna direction,
suitable location). After the site survey, the process will proceed with coverage

prediction and frequency planning using planning tools (TEMS Cell Planner).

The implementation part will start with Site Design Packages Survey (SDP).
This survey contains the material requirements and the actual position of radio
equipment after the new structure (tower or monopole) built. After that, the new antenna
system will install and commission using the frequency assigned during planning
process. When the site is on-air, system tuning is done. This process will check the
system performance and determine whether the site meet customers requirement with
good grade of service. If the new system does not meet the objective, some parameter

will be change. Drive test will run again to make sure the problem is solved.
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