
IMPLEMENTATION OF MULTI CARRIER-CODE DIVISION 

MULTIPLE ACCESS-FREQUENCY DIVISION MULTIPLE ACCESS 

WITH BEYOND 4G SPECIFICATIONS 

 

 

MAYADA FARIS GHANIM ALOMARY 

 

 

A thesis submitted in 

fulfillment of the requirement for the award of the 

Doctor of Philosophy 

 

 

Faculty of Electrical and Electronic Engineering 

Universiti Tun Hussein Onn Malaysia 

 

 

 

2013 

PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



 VI 

ACKNOWLEDGEMENT 

 

 

 

 

I wish to express my deepest gratitude to my supervisor Associate Prof. Dr. Mohammad 

Faiz Liew Abdullah for showing great interest in my work and for the guidance that he 

has given me.  

Thanks to my siblings and friends for their encouragement and mental support during 

my stay in Malaysia.  

The most heartfelt gratitude goes to the three most special people in my life, my father, 

my mother and my husband. I would like to thank my parents and my husband for 

making my life a wonderful one .To my father and mother in Iraq, for their endless 

support, love and pride in me. To my husband, I am deeply grateful for his continued 

love and devotion. I am thankful for him and his wonderful family for believing in me 

and giving me their full support. To my precious children Mustafa and Layal, who bring 

joy into my life every day. To my family and friends; this work is dedicated to them. 

 

 

 

 

Mayada Faris Ghanim 

2013 

Johor, Malaysia 

PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



VII 

 

ABSTRACT 

 

 

 

 

Hybrid code division multiple access techniques present the open door for the future of 

code division multiple access and wireless communications. Multicarrier CDMA is the 

most popular type of hybrid CDMA because of its robustness against multipath fading 

channels and flexible multiple access capability. MC-CDMA is a predictable technique 

for future high data rate wireless communication systems according to these appealed 

properties. The main drawback of MC-CDMA is the power level in uplink, i.e. the ratio 

of peak power to the average power is high and leads to high instantaneous power which 

is required in transmission of mobile station. However, there are many researchers 

working towards reducing the level of the transmitted power. This research presents new 

method of peak to average power ratio (PAPR) reduction. The proposed method is 

making use of the characteristics of uplink for current 4
th

 Generation (single carrier 

frequency division multiple access) which has low PAPR into current MC-CDMA 

system to reproduce a new MC-CDMA system (MC-CDMA-FDMA) with low PAPR 

and keep all the characteristics of the basic MC-CDMA system. MC-CDMA-FDMA 

reduced the level of power from 10 dB to 2 dB in case of 64 FFT size and Walsh 

Hadamard code is used in spreading block. In addition bit error rate has been reduced 

from 96x10
-5

 bps to 82x10
-5

 bps comparing to SC-FDMA bit error rate. The proposed 

system also has high flexibility to deal with modern communication systems with 

minimum required hardware at the base station through optimization of FFT size. The 

simulation results show that MC-CDMA-FDMA system will be a good candidate for 

beyond 4
th

 Generation for mobile communications. 
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VIII 

 

ABSTRAK 

 

 

 

Teknik kod hibrid pelbagai akses merupakan kod akses pelbagai dan komunikasi tanpa 

wayar masa depan. Multicarrier CDMA adalah salah satu hibrid CDMA yang paling 

popular kerana keteguhan terhadap saluran pudar berbilang dan keupayaan pelbagai akses 

yang fleksibel. MC-CDMA adalah satu teknik untuk kadar data yang tinggi bagi sistem 

komunikasi data tanpa wayar masa depan kerana ciri-cirinya yang menarik. Kelemahan 

utama MC-CDMA adalah tahap kuasa di bahagian pautan atas, iaitu nisbah kuasa puncak 

kepada kuasa purata yang tinggi menyebabkan kuasa serta-merta menjadi tinggi, di mana 

kuasa tinggi ini sangat diperlukan dalam process pemancaran ke stesen mudah alih. 

Walau bagaimanapun, terdapat ramai penyelidik bekerja ke arah mengurangkan tahap 

kuasa pemancaran yang dihantar. Kajian ini membentangkan kaedah baru untuk 

mengurangkan puncak kuasa purata nisbah (PAPR). Kaedah yang dicadangkan 

menggunakan ciri-ciri pautan atas untuk Generasi ke-4  (iaitu pembawa tunggal frekuensi 

bahagian akses pelbagai) yang mempunyai PAPR rendah ke dalam sistem MC-CDMA 

terkini untuk menghasilkan satu sistem baru MC-CDMA yang dikenali sbagai (MC-

CDMA FDMA) dengan PAPR rendah dan mengekalkan semua ciri-ciri asas sistem MC-

CDMA MC-CDMA FDMA telah mengurangkan tahap kuasa dari 10 dB 2 dB dalam kes 

dimana 64 saiz FFT dan Walsh kod Hadamard digunakan dalam menyebarkan blok. Di 

samping kadar bit ralat telah dikurangkan daripada 96x10
-5

 bps kepada 82x10
-5

 bps jika 

dibandingkan dengan SC-FDMA kadar “bit error”. Sistem yang telah dicadangkan juga 

mempunyai fleksibiliti yang tinggi untuk berurusan dengan sistem komunikasi moden 

dan  menggunakan perkakasan yang minimum pada stesen pangkalan melalui 

pengoptimuman saiz FFT. Keputusan simulasi menunjukkan bahawa sistem MC-CDMA-

FDMA akan menjadi  calon yang sesuai untuk Generasi ke-4 bagi  komunikasi mudah 

alih. 
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