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ABSTRACT

Coexistence and sharing between DVB-T and LTE-OFDM, at the same
frequency band (662 - 742 MHz) with CR and without CR are presented. By
increasing convention of digital TV, TV white spaces (TVWS) which are free
spectrums after switch over will be remaining. Based on the opportunity of using
these free spectrums for secondary users, we investigated the possibility of use them
for LTE-OFDM. Our studied has shown that for coexistence and sharing between
DVB-T and LTE-OFDM, probability of interference is high and large protraction
guard distance is needed. However when we apply CR technique, it can avoid from
harmful interference from secondary system and improve spectrum efficiency. CR
technology is able to sense the spectrums over a frequency band, and detect the
existence/absence of primary users, and base on detect the free spectrum; use that
spectrum without harmful interference with primary users. So, the spectrum usage
can be enhanced by making a secondary user access into the spectrum holes or
spectrum parts that in an exacting position and time have not dedicated by a primary
user. Our result shows that the probability of interference with CR will be decrees
and the guard distance will be less than before. Also base on detection threshold
(DT) (when we use CR technique), the number of active white space devices
(WSDs) or secondary users changed when we use variable detection threshold. IN
addition, the behavior of the LTE CR in downlink is closely to that of the
measurement that has been introduced for uplink. The proposed project showed
improvement of system with CR. Since the number of LTE users is growing and it is
needed more spectrum and there are limitation in amount of spectrum, LTECR can

be used by application as a future wireless communication system.
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ABSTRAK

Kewujudan bersama dan perkongsian antara DVB-T dan LTE-OFDM, pada jalur
frekuensi yang sama (662 - 742 MHz) dengan CR dan tanpa CR dibentangkan. Oleh
konvensyen digital TV, TV ruangan putih (TVWS) yang spektrum bebas selepas
suis lebih akan baki. Berdasarkan peluang menggunakan spektrum percuma untuk
pengguna menengah, kami menyiasat kemungkinan penggunaan untuk LTE-
OFDM. Kajian kami telah menunjukkan bahawa perkongsian antara DVB-T dan
LTE-OFDM, akan mengalami kebarangkalian gangguan yang tinggi dan besar maka
pengawal jarak diperlukan. Walau bagaimanapun apabila kita menggunakan teknik
CR, ia boleh mengelakkan daripada gangguan yang berbahaya daripada sistem
menengah dan meningkatkan kecekapan spektrum. CR teknologi mampu untuk
mengesan spektrum lebih jalur frekuensi, dan mengesan kewujudan / ketiadaan
pengguna utama, dan asas mengesan spektrum percuma; penggunaan spektrum itu
tanpa gangguan yang berbahaya dengan pengguna utama. Jadi, penggunaan
spektrum boleh dipertingkatkan dengan membuat akses pengguna sekunder ke dalam
lubang-lubang spektrum atau bahagian-bahagian spektrum yang dalam kedudukan
dan masa dendam tidak khusus oleh pengguna utama. Hasil kami menunjukkan
bahawa kebarangkalian gangguan dengan CR akan dekri dan jarak pengawal akan
kurang daripada yang sebelumnya. Juga asas di ambang pengesanan (DT) (apabila
kita menggunakan teknik CR), bilangan peranti ruang putih (WSDs) yang aktif atau
pengguna menengah berubah apabila kita menggunakan ambang pengesanan yang
berubah-ubah. Di samping itu, tingkah laku CR LTE dalam pautan turun rapat
dengan ukuran yang telah diperkenalkan untuk uplink. Projek yang dicadangkan
menunjukkan peningkatan sistem dengan CR.Oleh kerana bilangan pengguna LTE
berkembang dan ia diperlukan spektrum lebih dan ada batasan dalam jumlah
spektrum, LTE CR boleh digunakan oleh aplikasi sebagai sistem komunikasi tanpa

wayar pada masa depan.
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CHAPTER 1

INTRODUCTION

1.1. Introduction

Wireless communications has experienced growth remarkably in the past two
decades. Today millions of people around the world use cellular mobile phones

which has gone through three generations[1].

The radio frequencies signals are categorized for any specific wireless
communication system (i.e., LTE, WiFi, WiMAX, etc) that is indicated by
government agencies or international organization (i.e. ITU). Today with increasing
and developing the wireless systems, this frequency utilizationis limited with the
problem ofinsufficiency of spectrum. At the same time the studies show that the
licensed spectrum is not use efficiently[2]. Measurements obtained by the Federal
Communication Commission (FCC) shows that the spectrum usage range is from
15% to 85%, which might be possibility to use underutilized spectrum
opportunistically.In addition,LTE have been deployed in some parts of Asia, Europe,
and the United States since 2002 and will be widely deployed in the coming years.
Therefore with increasing the implementation of the third generation (3G) integrates
cellular phones which provide high speed packet-switching data transmission in

addition to circuit-switching voice transmission, we need more portion of spectrum,



so whit limitation of spectrum finding the promising technique to be able to use

spectrum more efficient is necessary[3].

LTE mobile broadband average monthly traffic by region, Terabytes per month
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Figure 1.1: Average LTE mobile monthly traffic by different region[1].

In the other side currently the analog TV is moving to digital, so after this
switch over there are some parts of frequency which will be free, and may be able to

be used for other services.

So in this project we try to use the technology that is able to sense the
spectrums over DVB-T frequency band, and detect the existence/absence of primary
users, and base on detect the free spectrum, use that spectrum without harmful
interference with primary users which is defined cognitive radio (CR). So, the
spectrum usage can be enhanced by making a secondary user access into the
spectrum holes or spectrum parts, that in an exacting position and time have not

dedicated by a primary user[4].

1.2.  Our Scenario



This project is defined a new communication model to develop the existing
wireless spectrum more efficiency.

We investigated possibility of coexist and sharing between LTE and DVB-T
at frequency band 470-790Mhz. (LTE extension over TVWS as a Secondary
spectrum market). We study on performance loss when LTE-OFDMA system is
deployed in TVWS of DVB-T system. Monte Carlo simulation is used to get the
statistic results. Interference model, which is the focus of this project, is modified to

prepare the possibility of coexistence of LTE and DVB-T systems.

1.3. Scenario key parameters

% High Market Potential

% High mobility, Coverage extension for rural broadband;

®,

¢ Traffic peak support for urban scenarios.
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Figure 1.2: Coexistence of DVB-T and LTE



AS it clears in the figure 1.2 the Scenario is the coexistence of DVB-T
transmitter as a Wanted Transmitter (WT), DVB-T receiver as a Victim Receiver
(VR) and LTE base station as an Interference Transmitter (IT) at the same coverage

arca.

1.4. Statement of Problem

Despite all the research work, at the present moment, the following are not
clear:
* s there any interference between LTE and DVB-T in DL?
*  How much is the interference?

¢« How to overcome the interference?

Existing
DVB-T LTTXE
Signal

)

Figure 1.3: A victim and interferer scenario

1.5. Objectives

To shed light on all those uncertainties, it was necessary that the research

project pursue the following objectives:

* To find out the probability of interference between LTE and DVB-T.



1.6.

To design scheme to avoid the interference produced by coexist and sharing
between two systems and finding the protection guard distance.
To design and simulate the sharing scenario, using cognitive radio technique

and show its effectiveness in implementation.

Research Scope

Literature review to find what is before done;
Finding what is the problem: ( Interference between DVB-T and LTE in DL);
Using simulation base on Monte Carlo to find probability of interference;

Using cognitive radio to decrees the interference;
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