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Abstract 

This thesis studies the different aspects of the communication 

technology Long Term Evolution (LTE) which are its capabilities, system 

performance as well as spectrum flexibility. 

Also it studies different types of interference that occur in LTE 

networks in general and focus on the inter cell interference specifically 

The project deals with interference reduction in long term evolution 

(LTE) . There many algorithm reviewed and analyzed. Those algorithms are 

Fraction frequency reused (FFR), soft frequency reused (SFR), Least Mean 

Square (LMS) for smart antenna and Dynamic Fraction frequency reused 

(DFFR).  

Then a MATLAB code has been written to evaluate (SFR), (LMS) 

and (DFFR). The MATLAB code is based on two cells Scenario, the 

simulation results shows the (DFFR) has better performance.   
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 هستخلص البحث

هزا اىبحذ حناوه دساست ٍفاهٌٍ ٍخخيفت ىيجٍو اىشابغ فً حقنٍت الاحصالاث ٍن حٍذ مفاءة 

 وأدائٍت اىنظاً .

 LTE )وأٌضا حَج دساست أنىاع ٍخخيفت ٍن اىخذاخلاث اىخً ححذد فً شبناث اىجٍو اىشابغ 

و اىزي ٌؤرش بصىسة مبٍشة ػيى جىدة   ICIحٍذ حَج دساسخها بصىسة ػاٍت وٍن رٌ حٌ اىخشمٍض    (

 اىخذٍت .

و هناك ػذة خىاسصٍٍاث حٌ    ( LTE )فً هزا اىبحذ حٌ حناوه حقيٍو اىخذاخو فً اه 

, و ٍن  (FFR, SFR, DFFR & LMS( ٍزو )ICIاسخؼشاضها و ححيٍيها ىخقيٍو اىخذاخو ٍن نىع )

  MATLAB( باسخخذاً بشناٍج SFR, DFFR & LMSج مخابت شفشة هزه اىخىاسصٍٍاث )رٌ حَ

ىخقيٍو اىخذاخو اىزي ٌحذد بٍن خيٍخٍن و بؼذ رىل حٌ ػشض نخائج اىَحاماة ٍَا أوصينا إىى ححذٌذ 

  (.DFFR( و هً )LTEأفضو خىاسصٍٍت ٍن حٍذ الأداء ىخقيٍو اىخذاخو فً )
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1.1 Background :  

The basic definition of communication is transfer of information, 

e.g., data, voice or videos, from one place to another one. If information 

is transmitted through wireless medium it is then called wireless 

communication. 

The wireless communication concept was first introduced by 

Guglielmo Marconi in 1897. It was quickly improved and deployed over 

the entire world. Started from the 1rst generation, now it is on the door of 

the four generation. 

 

1.1.1 This is a list of mobile phone generations 

1G: (Or 1-G) refers to the first generation of wireless telephone 

technology (mobile telecommunications). These are the analog 

telecommunications standards that were introduced in the 1980s and 

continued until being replaced by 2G digital telecommunications. The 

main difference between the two mobile telephone systems (1G and 2G), 

is that the radio signals used by 1G networks are analog, while 2G 

networks are digital. 

 

2G:  (or 2-G) is short for second-generation wireless telephone 

technology. Second generation 2G cellular telecom networks were 

commercially launched on the GSM standard in Finland by Radiolinja 

(now part of Elisa Oyj) in 1991.[1] Three primary benefits of 2G 

networks over their predecessors were that phone conversations were 

digitally encrypted; 2G systems were significantly more efficient on the 

spectrum allowing for far greater mobile phone penetration levels; and 



Chapter One Introduction 
 

 2 

 

2G introduced data services for mobile, starting with SMS text messages. 

2G technologies enabled the various mobile phone networks to provide 

the services such as text messages, picture messages and MMS 

(multimedia messages). All text messages sent over 2G are digitally 

encrypted, allowing for the transfer of data in such a way that only the 

intended receiver can receive and read it. 

 

 

3G: Short form of third generation, is the third generation of 

mobile telecommunications technology.[2] This is based on a set of 

standards used for mobile devices and mobile telecommunications use 

services and networks that comply with the International Mobile 

Telecommunications-2000 (IMT-2000) specifications by the 

International Telecommunication Union.[3] 3G finds application in 

wireless voice telephony, mobile Internet access, fixed wireless Internet 

access, video calls and mobile TV. 

 

3.5G: It is a grouping of disparate mobile telephony and data 

technologies designed to provide better performance than 3G systems, as 

an interim step towards deployment of full 4G capability. The technology 

includes: 

    -  High-Speed Downlink Packet Access 

         -  Evolved HSPA 

         -  3GPP Long Term Evolution, precursor of LTE Advanced 

 

4G:  provides, in addition to the usual voice and other services of 

3G, mobile broadband Internet access, for example to laptops with 
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wireless modems, to smart phones, and to other mobile devices. Potential 

and current applications include amended mobile web access, IP 

telephony, gaming services, high-definition mobile TV, video 

conferencing, 3D television, and cloud computing. 

 

4.5G: It is a grouping of disparate mobile telephony and data 

technologies designed to provide better performance than 4G systems, as 

an interim step towards deployment of full 5G capability. [4] The 

technology includes: 

- LTE Advanced 

- MIMO 

 

5G: denotes the next major phase of mobile telecommunications 

standards beyond the current 4G/IMT-Advanced standards. 

NGMN Alliance or Next Generation Mobile Networks Alliance 

defines 5G network requirements as: 

- Data rates of several tens of Mb/s should be supported for tens 

of thousands of users. 

- 1 Gbit/s to be offered, simultaneously to tens of workers on the 

same office floor. 

- Several hundreds of thousands of simultaneous connections to 

be supported for massive sensor deployments. Spectral efficiency should 

be significantly enhanced compared to 4G. 

- Coverage should be improved. 

- Signaling efficiency enhanced. 
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- Latency should be significantly reduced compared to 

LTE.[5]Next Generation Mobile Networks Alliance feel that 5G should 

be rolled out by 2020 to meet business and consumer demands.[6] In 

addition to simply providing faster speeds, they predict that 5G networks 

will also need to meet the needs of new use-cases such as the Internet of 

Things as well as broadcast-like services and lifeline communications in 

times of disaster. 

LTE is designed to increase data rates and cell edge bitrates, 

improve spectrum efficiency (unicast as well as broadcast) and allow 

spectrum flexibility (1.25, 2.5, 5, 10, 15 and 20 MHz) for flexible radio 

planning. LTE has also to reduce packet latency, the main restriction for 

real-time services, such as VoIP or videoconferencing, reduce radio 

access network cost as well as cost-effective migration from earlier 3GPP 

releases and simplify its network to a flat all-IP packet-based network 

architecture where all the user plane radio functionalities are terminated 

at the eNodeB [2]. 

Throughout time, people have and will continue to use 

communications at an ever-increasing pace in an interference 

environment. We are now living through the mobile revolution. With a 

lot frequencies travelling over the wireless medium, interference is the 

main obstacle that affect the quality of the signals. It is why we need to 

get rid of this phenomena or at least control it in such way that it 

becomes negligible.  

There are two categories of interference. Those caused by natural 

phenomena which we cannot control and those called manmade which, 

with an effort, can be controlled. 
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Our thesis is the study of mobile telephone network under the 

influence of interference, by interference we meant the second category 

which, are manmade interference and specially those due to the use of 

same frequency in different cells (co-channel interference) [2]. 

1.2 Problem statement: 

The increasing demand for more transmission speed as well as 

more capacity made an urgent need to increase the bandwidth utilization 

to meet that demand. Increasing bandwidth utilization by reducing the 

reuse factor result a in high inter-cell interference which degrades the 

performance of the communication system. 

1.3 Proposed Solution: 

Making the cells talk to each other during the allocation of 

resources to allocate resources that are far from the interfering with the 

other cells enhance dramatically the performance of the communication 

system while keeping the bandwidth utilization high and this process is 

called inter-cell interference coordination 

 

1.4 Objectives of research : 

Study the performance of LTE mobile network under the 

influence of interference.  

Researchers will start by studying the reducing the inter cell 

interference (ICI) on LTE by using two types of algorithms. 

1.5 scope of study : 
 

The scope of our thesis is to implement a modeling for Long term 

evolutions LTE Advanced communication downlink system under inter 

cell interference. 
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1.6 Methodology: 
 

A(MATLAB) code will be developed to implement these different 

types of algorithms to reduce inter cell interference. 

 

1.7 Outline of thesis : 
 

The thesis consist of five chapters  

 Chapter one contains a background for our subject, problem 

statement, objectives and scope of researches, methodology and 

outline of thesis. 

 Chapter two contains an introduction of mobile system, literature 

review for LTE, technology used in LTE, Interference and type of 

interference. 

 Chapter three provides the methodology. 

 Chapter four presents the figures, MATLAB codes and output 

result. 

 Chapter five contains the conclusion of thesis and recommendation 

for the future related searches and references.  
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