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ABSTRACT 

This research focuses on providing a solution for a mobile service provider with Multi 
Network Operators (MNOs) using a single multi-beam antenna via a hybrid circuit to 
provide an excellent service attended by thousands of Mobile Subscribers (MS) at 
Nasional Bukit Jalil Kuala Lumpur Stadium. The combination circuit design using the 
Hybrid Combiner (HC) is the solution used to combine multiple MNOs towards 
minimising space and cost besides ensuring the aesthetical value of the national 
stadium. During a significant incident, MS users may have trouble accessing the service 
due to unavailability of the service due to network congestion. In this situation, the 
MNOs must have additional capacity to meet the demand for data transmission and 
voice call transactions. Improving the output of the network and the quality of service 
should reflect customer loyalty as it automatically produces. In the current scenario, MS 
users experienced bad services as they are unable to access to the internet as well as 
make a call while they are in the stadium attending a major event. The implementation 
of the proposed solution, MS users will be able to access the network and will also enjoy 
live feeds via Facebook (FB) and other software applications without delay and 
interruption as well as voice call congestion. Restriction by the stadium management 
due to the National interest, the concept of integrating multi-operators is critical, and in 
this study, the MNOs will share the same Radio Frequency Antenna to ensure the site's 
tidiness and better look at the Base Station location. The results of the suggested 
solution will be compared with the Walk Test results and the coverage simulation 
analysis using the Planning Methods. Data Statistics taken from MNOs will explain the 
effectiveness of the solution in term of Signal quality level where the Signal to Noise 
Ratio (SINR) recorded at -95 dBm below the threshold of -85 dBm to prevent 
interference with MS users. The Resource Block (RB) Utilization shows the utilization 
of all sectors are at below 70% of total available capacity which means that the 
congestion level is manageable and MS user able to access the network without 
interruption. Economically, the solution proposed is more effective and simpler 
compared to other solutions such as IBC, Wi-Fi and Small Cells, and the combination 
of multi-MNOs would be more economical. In addition, the use of the Mobile BTS 
(MBTS) solution is 2-fold higher in costs with low service efficiency. Fast deployment, 
less maintenance and a shared solution between MNOs is a key factor in the proposed 
study and is known as Hybrid Combiner Circuit of Multi Network Operator for Capacity 
Enhancement Solution in Indoor Environment. 

iv 



ACKNOWLEDGEMENT 

The journey in completing this Masters degree has been a very tough and challenging 
experience. Plus, the whole studying process is a new experience for me after more than 
20 years of working. Nonetheless, I have successfully completed it with the help of my 
precious support systems. 

First and foremost, I would like to thank Universiti Teknologi MARA (UiTM) for 
giving me the opportunity to further my studies in one of their campuses in Shah Alam 
under the Engineering Faculty. It has always been an honour to be able to use the 
knowledge that I have gained throughout my working years into a thesis that may 
benefit the public in the future. 

Dr. Suzi Seroja is the person that I would like to give my biggest gratitude to. She 
was the person who encouraged me to continue my studies as a Masters student. She 
has always been one click away every time I need help and guidance in writing this 
thesis. She always suggests and give tips on what to write when I experience writer's 
block. This thesis solely comes from me, but she helped in steering the direction of the 
thesis whenever she thinks I needed it. Besides, thank you as well to Dr. Darmawaty as 
my 2nd supervisor who gave full support to my research study. 

Next, I would like to thank my family especially my wife, Nor Aziah binti Yaacob 
for giving me the moral support that I needed. She was the one who will force me to 
study and read articles and journals every day. She was the one who accompany me 
every time I burn the midnight oil looking for ideas and information. My children were 
also one of the reasons for me to keep on striving. As a father of four, I hoped to be the 
best role model that my children will look up to especially in the academic field. Other 
than that, making my parents proud of me has been my ultimate goal as their son. 
Achieving this Masters degree is one of my parent's wishes that I will grant. 

Lastly, special thanks to my friends and colleagues for helping me directly and 
indirectly. Numerous thanks to those who prayed for my success and giving the support 
that I needed. Without the help from these people, I may not be able to gain as much 
experience that I have during my working years as the initial idea of this thesis comes 
from the work experiences that I have gained. This accomplishment may not have been 
possible without them. Finally, I would thank to the Fundamental Research Grant 
Scheme (FRGS) for granting my study fees. Thank you very much. 

v 



TABLE OF CONTENT 

Page 

CONFIRMATION BY PANEL OF EXAMINERS ii 

AUTHOR'S DECLARATION iii 

ABSTRACT iv 

ACKNOWLEDGEMENT v 

TABLE OF CONTENT vi 

LIST OF TABLES viii 

LIST OF FIGURES ix 

LIST OF ABBREVIATIONS xii 

CHAPTER ONE INTRODUCTION 15 

1.1 Research Background 15 

1.2 Motivation 18 

1.3 Problem Statement 18 

1.4 Objectives 23 

1.5 Significance of Study 24 

1.6 Scope and Limitation 24 

CHAPTER TWO LITERATURE REVIEW 26 

2.1 Introduction 26 

2.2 Stadium Solution via Hot-Spot Wi-Fi to enhance Throughput 26 

2.3 Small Cells Network Solution in addressing Capacity Demand 29 

2.4 Overlapping Coverage of Multibeam Antenna 32 

2.5 Received Total Wideband Power (RTWP) impact in Mobile Network 34 

2.6 Passive Intermodulation Interference (PFM) in combining circuit or combiner 

40 

2.7 Hybrid Combiner Circuit Design 41 

2.8 SINR/SNR - Signal-to-Interference-Noise Ratio 45 

2.9 Summary of Research Gap 48 

vi 


