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Abstract

Since past few decades different types of cellular networks were
launched and went successful on the radio links such as WiMAX, that
became very popular because of its high data rate (7OMbps) and support
for providing wireless internet services over 50km distance. The UMTS
Long Term Evolution (LTE) is an emerging technology in the evolution
of 3G cellular services. LTE runs on an evolution of the existing UMTS
infrastructure already used by over 80 percent of mobile subscribers
globally. We have very limited resources in cellular technologies and it
is important to utilize them with high efficiency.

Single Carrier Frequency Division Multiple Access (SC-FDMA) &
Orthogonal Division Multiple Access (OFDMA) are major part of LTE.
OFDMA was well utilized for achieving high spectral efficiency in
communication system. SC-FDMA is introduced recently and it became
handy candidate for uplink multiple access scheme in LTE system that is
a project of Third Generation Partnership Project (3GPP).

The Multiple Access Scheme in Advanced Mobile radio system has to
meet the challenging requirements for example high throughput, good
robustness, efficient Bit Error Rate (BER), high spectral efficiency, low
delays, low computational complexity, low Peak to Average Power Ratio
(PAPR), low error probability etc. Error probability is playing vital role
in channel estimation and there are many ways to do channel estimation,
like Wiener Channel Estimation, Bayesian Demodulation etc.

In our thesis, we investigate the performance of SC-FDMA and OFDMA
of LTE physical layer by considering different modulation schemes
(BPSK, QPSK, 16QAM and 64QAM) on the basis of PAPR, BER,
power spectral density (PSD) and error probability by simulating the
model of SC-FDMA & OFDMA.
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Chapter One
Introduction

1.1 Preface

The long term evolution (LTE) is one of the latest steps in cellular
3G services. LTE is launched by 3rd Generation Partnership Project
(3GPP) and that project was started in 2004. It brought many benefits to
cellular networks in terms of bandwidth, latency, data rates, spectral

efficiencies etc.

The OFDM is used in LTE as multiplexing scheme, LTE uses SC-
FDMA for uplink and OFDMA for downlink transmission. SC-FDMA

was introduced in LTE in order to save power from uplink transmission.

The LTE increases the system capacity and widens the spectrum
from existing technology up to 20MHz. It can be deployed in any
bandwidth combination because of its flexible usage of spectrum (1.4
MHz to 20 MHz). It uses Frequency Division Duplex (FDD) and Time

Division Duplex (TDD) to suit all types of spectrum resources. [8]
1.2 Problem statement

A principal weakness of OFDM is the high peak-to-average power
ratio (PAPR). The transmitted signal is the sum of all the modulated
subcarriers and high amplitude peaks are inevitable because many of the
subcarriers are in phase for some input sequences. The amplitude peaks
impose a heavy burden on the power amplifier of a transmitter. Relative
to time-domain transmission techniques, OFDM is also more vulnerable

to frequency offset and frequency selective fading.
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1.3 Proposed solution

OFDMA is well utilized for achieving high spectral efficiency in
communication systems. To overcome the drawbacks of OFDMA
specially the PAPR a modified form of OFDMA which referred to as
Single Carrier Frequency Division Multiple Access (SC-FDMA) has

proposed for uplink transmission.

1.4 Research Objectives:

e Using different modulation techniques (BPSK, QPSK, 16-
QAM and 64-QAM) for the above two systems.

e To evaluate the performance of LTE physical layer in term
of SNR, BER, PSD, PAPR and Probability of Error.

1.5 Methodology

MATLAB was used to simulate SC-FDMA and OFDMA systems
with description of transmission and receiving processes with adaptive
modulation techniques BPSK, QPSK, 16-QAM and 64-QAM. We have
considered SNR, BER, PSD, bit error probability and PAPR parameters
to evaluate the performance of LTE physical layer for both uplink and

downlink.
1.6 Research Outlines

The following is the outline of the remainder of the thesis:

Chapter 2: introduces introduction and motivation of LTE, literature
review, LTE performance demand, frequency and bandwidth, multiple
access schemes of OFDMA and SC-FDMA and MIMO basics.

Chapter 3: discusses LTE physical layer in details.

Chapter 4: analyzes OFDMA and SC-FDMA system design and

simulation results.
Chapter 5: introduces summary of the work and a few recommendations

for future work.
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