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ABSTRACT

The performance of calls Traffic for any mobile service provide 

concentrated in the planning and development of the network which 

helps in the better performance.

The  aim of  the  project is  to  study,  analyze  and evaluate  the 

performance  of traffic  for  Sudani  Service  Provider  for 

one Cluster located  in  the  city  of Juba in  southern Sudan,  during 

01/12/2010 – to – 30/12/2010.

The objectives were achieved by making a field visit for Sudani 

Service Provider company, real data were collected for certain Cluster 

which composed of seven cells and each cell consists of three sectors, 

first the data were processed in the forms of tables, then the processed 

data were analyzed using (Microsoft Excel).

After the study and analysis the obtained results were shown in 

terms of tables and graphs, which represented the statistical  analysis 

of traffic.

We were compared between the different results which were 

helpful for more accurate evaluation for traffic system for Sudani 

Service Provider Company in particular period time.
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مستخلص

أداء  المكالمات   ان مرور في        حركة تتركز الخليوية للشبكات خدمة مزود  لي

الشبكة   وتطوير يساعد  تخطيط الأداء   مما تحسين في

مرور            كة حر أداء يم وتقي يل وتحل سة درا هو شروع الم هذا من هدف ال  إن

في             الواقعة جوبا مدينة في موجودة لعقدة السيار للهاتف سوداني لشركة  المكالمات

من         ية الزمن فترة لل صة خا نات البيا هذه و سودان، ال نوب  الى –  -1/12/2010ج

30/12/2010..

للهاتف            سوداني لشركة الميدانية الزيارة طريق عن الهدف هذا تحقيق تم  لقد

سبعة             من كون تت لتي ا قدة بالع صة خا ية حقيق نات بيا مع ج تم ثم ومن  السيار

نات               البيا جة معال بدء ال في تم حيث ، قطاعات ثلثة من تتكون خلية وكل  خليا

مج            برنا ستخدام با جة المعال نات البيا يل تحل تم ثم من جداول شكل في  ووضعها

الكسل.

يات           ومنحن جداول شكل في نتائج علي الحصول تم والتحليل الدراسة  بعد

     . تائج      الن ين ب نة المقار مت ت قد ول مات المكال مرور لحركة الحصائي التحليل  تمثل

هاتف           لل سوداني لشركة المكالمات مرور لحركة صحيح تقييم على للحصول  المختلفة

. محددة     زمنية لفترة في السيار

VI



Contents page

……………….………………..…………………………الية I

Dedication …………...……………………………………... II

Acknowledgement …………………..……………………... III

Abstract...…………………….…………..………………… IV

...…………………………………………………… المستخلص V
Contents ……………………………………………………... VI
List of figures ……………………………………………….. X

List of Tables ……………………………………………….. XII

Chapter One
Introduction

1.1 Overview …………..…………………………………….. 1
1.2 Teletraffic Theory ………………………………………… 2
1.3 Performance ……………………………………………….. 2
1.4 Quality of Service…………………..……………………... 2
1.5 Problem Definition ……………………………………….. 2
1.6 Objectives ………………………………………………… 3
1.7 Methodology ……………………………………………… 3
1.8 Research Layout …….………………….………………... 4

Chapter Two
Cellular Systems Concept

2.1 Cells Concept ………….…………………………………. 5
2.2 Types of Cells ………………………………….………… 6
2.3 Clusters…………….……………………………………... 7
2.4 Frequency Reuse………………………………………….. 8
2.5 Handoff…………………………………………………... 9
2.6 Interference and System Capacity………………………… 11

2.6.1 Co-channel Interference and System Capacity…… 11

VII



2.6.2 Adjacent Channel Interference…………………... 14
2.6.3 Channel Assignment Strategies………………..… 15
2.6.4 Power Control………………………………..….. 17

2.7 Coverage Capacity Improvement in Cellular Systems …… 17
2.7.1 Cell splitting………………………………………. 18
2.7.2 Sectoring………………………………………….. 19
2.7.3 A microcell zone concept…………………………. 20

Chapter Three
Traffic Theory

3.1 The Concept of Traffic and the Unit “Erlang …………….. 22
3.2 Definition of Traffic Intensity …………………………….. 22
3.3 Offered Traffic A ………………………………………….. 24
3.4 Lost or Rejected Traffic Ar ……………………………….. 24
3.5 Traffic Parameters ………………………………………… 25

3.5.1 Arrival Rate ……………………………………… 25
3.5.2 Blocking …………………………………………. 25
3.5.3 Holding Time ……………………………………. 26
3.5.4 Busy Hour ……………………………………….. 28

3.6 Traffic Units ……………………………………………… 28
3.7 Holding Time Distribution ………………………………. 29
3.8 Queuing ………………………………….……………….. 30
3.9 Servers …………………………………….……………… 31
3.10 Sources ……………………………………..…………… 31
3.11 Multi-Rate Traffic ….……………………………………. 31
3.12 Potential Traffic …………………………………………. 32
3.13 Formulas …………………………………………………. 32

3.13.1 Poisson Formula ….……………………………. 33
3.13.2 Blocking Formulas (Infinite Sources) …………. 35
3.13.3 Erlang B  Formula ………………..……………. 36
3.13.4 Extended Erlang B ………………..……………. 37
3.13.5 Equivalent Random Theory ……………………. 40
3.13.6 Blocking Formulas (Finite Sources) …………… 42
         3.10.6.1 Engset Formula ………………………… 42
         3.10.6.2 Binomial Formula ……………………… 44
3.13.7 Delay Formulas (Infinite Sources) ……………… 45

VIII



3.13.8 Equivalent Queue, Extended Erlang B ………... 50
Chapter Four

Traffic Analysis for Sudani Service Provider
4.1 Introduction ………………………………………………  52
4.2 Analysis …………………………………………………… 53
4.3 Statistical Analysis ………………………………………... 53
4.4 Sample Data for Case Study …………………………….. 53

Chapter Five
Results & Discussions

5.1 Statistical Analysis Result ………………………………… 57
5.2 Graphical Results …………………………………..…….. 59
5.3 Discussions ………………………………………...…….. 62

Chapter Six
Conclusions & Recommendations

6.1 Conclusion ..…………………………………….………… 69
6.2 Recommendation..………………………………………… 70

 Reference..……………………………………….…………… 71
Appendixes

IX



List of Figures

Figures Title Page
Chapter Two
2.1 Various Cluster Sizes for Hexagonal Cells …..………... 7
2.2 Handoff Scenario at Cell Boundary …………..……….. 10
2.3 Co-channel Interference ……….……………………… 12
2.4 Co-channel Interference for N=7 …………………….. 13
2.5 Splitting ………………………………………………. 18
2.6 Sectoring ……………………………………………… 19
2.7 Microcell zone ………………………………………… 21
Chapter Three
3.1 Traffic Intensity ………………………………………. 23
3.2 Call Holding Time Distribution ………………………. 30
3.3 Basic Decision Tree…………………………………… 32
3.4 Poisson Distribution …………………………………… 34
3.5 Extended Erlang  B Flow Chart …………….……….… 38
3.6 Extended Erlang  B Example ….…………………….… 39
3.7 Equivalent Random Theory Concept Flow Chart …...… 41
Chapter Five
5.1 Basic Traffic …………………………………………... 59
5.2 Cell Voice Call Success Rate …………………………. 59
5.3 Cell Voice Call Drop Rate ………………………….…. 60
5.4 Cell Voice Call ERL ………………………………..….. 60
5.5 Voice Soft Handoff ERL ……………………………… 61
5.6 Voice traffic in date 5/5/2010………………………...… 65
5.7 Voice traffic in date 6/5/2010………………………...… 66
5.8 Voice traffic in date 7/5/2010………………………...… 66
5.9 Voice traffic in date 8/5/2010…………………………... 66
5.10 Voice traffic in date 9/5/2010………………………... 67

X



5.11 Voice traffic in date 10/5/2010……………..………... 67

XI



List of Tables

Tables Title Page
Chapter Three
3.1 The major items ……………………...………………… 27
3.2 Engset and Binomial Results Example ………..……… 45
Chapter Four
4.1 Sample Data of Sector 0……………………..………... 54
4.2 Sample Data of Sector 1……………………..………... 55
4.3 Sample Data of Sector 2……………………..………... 56
Chapter Five
5.1 Sample Data for (JUBA 04) Cell …………….……….. 58

XII


