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Preface 

The best way to increase the system capacity of a wireless link is by 

getting the transmitter and receiver closer to each other, which creates the 

dual benefits of higher-quality links and more spatial reuse. In a network 

with nomadic users, this inevitably involves deploying more infrastructure, 

typically in the form of microcells, hot spots, distributed antennas, or 

relays. A less expensive alternative is the recent concept of femtocells — 

also called home base stations — which are data access points installed by 

home users to get better indoor voice and data coverage.  

 

The book has been divided into seven chapters.  

 

In chapter 2, the basics of femto cell, its benefits, comparisons with other 

small cell networks, its challenges are described. 

 

In chapter 3, handoff and how it is performed in femtocell and the various 

criterions are shown. 

 

In chapter 4, different path loss models, channel model for femto cellular 

network are presented and related parameters are simulated. 

 

In chapter 5, handover probabilities and handover failures are examined 

for macro/femto networks. 

 

In chapter 6, the proposed algorithm is described and and its performance 

in different scenarios are valuated. Numerical results are shown. 

 

In chapter 7, the conclusion is presented. 

 

 

 

 

  



iv 

Acknowledgements 
 

We wish to express my heartfelt gratitude and thanks to all our teachers 

and our supervisors for the master’s and doctoral program for their 

committed involvement, insightful discussions, valuable advice, invaluable 

guidance, supportive encouragement, and more importantly the level of 

trust that he placed on us throughout the duration of study without which 

my study and the preparation of this library dissertation would not have 

been possible.  

 

We sincerely wish to express our gratitude to the researchers at NIT 

Rourkela from where we received the inspiration to start this work.  

 

We wish to express thanks to Dr. Sandeep Dhariwal, Associate Professor, 

Department of Electronics and Communication Engineering for his 

encouragement which made this work possible.   

 

Lastly, we would like to express sincere gratitude to our respective 

families for their extended support and cooperation. 

 

Ms. Sonam Bhardwaj 

Dr. Gaurav Kumar  

Dr. Harinath Aireddy  

Dr. Prasanna K. Singh 

 

 

 

 

 

 

 

 

 

 

 

 

  



v 

Contents 
 

Chapter 1 Introduction 1 - 2 

1.1 Background 1 

1.2 Contribution 1 

1.3 Book Organization 2 

   

Chapter 2 Femto Cell 3 - 9 

2.1 Femto Cell Introductions 3 

2.2 Benefits of Femto Cell 4 

2.3 Femtocell Network Architecture 5 

2.4 Other Small Cell Networks 6 

2.5 Femtocells VS. Wi-Fi 8 

2.6 Challenges in Femtocells 8 

2.7 Accessing Modes in Femtocells 9 

   

Chapter 3 Handoff 10 - 14 

3.1 Introduction on Handoff 10 

3.2 Types of Handoff 10 

3.3 Handoff Performance Metrics 11 

3.4 Handover Procedure in Femtocell 11 

3.5 Temporary Femtocell Visitor 12 

3.6 TTT (Time to Trigger) 13 

3.7 SINR Criterion 13 

3.8 User’s State Algorithm 14 

   

Chapter 4 Femto Cell Performance Evaluation 15 - 27 

4.1 Path Loss Models 15 

4.2 Outdoor Path Loss Models 

 

15 

4.3 Indoor Path Loss Models 

 

17 

4.4 Outdoor To Indoor (And Vice-Versa) 

Model 

17 

4.5 Capacity Calculation in Femto Cells 18 

4.6 Channel Model 19 

4.7 Values of Different Parameters 19 

4.8 Values of Different Parameters 20 

4.9 Femtocell Interference 22 

 

 

 

  



vi 

 

Chapter 5 

 

Handoff Probabilities and Failures 

 

28 - 34 

5.1 Handoff Probabilities and Call Arrival 

Rates in Macro/Femto   Hierarchical 

Environment 

28 

5.2 Handover Failures 30 

5.3 Handover Latency 34 

   

Chapter 6 Proposed Algorithm 35 - 40 

6.1 Proposed Algorithm 35 

6.2 Mathematical Representation of 

Algorithm 

37 

6.3 Handoff Criterion for Proposed 

Algorithm 

38 

6.4 Performance Analysis 38 

6.5 Discussion 39 

   

Chapter 7 Concluding Remarks 41 - 42 

7.1 Conclusion 41 

7.2 Limitations 42 

7.3 Future Scope of Work 

 

42 

 Bibliography 43 - 43 

 

 

 




