
Contents 

Contents 

List of Figures 

1 Introduction 

1.1 Introduction . 

1.2 Motivation and Objectives of this Research . 

1.3 Research Contributions . . 

1.4 Dissertation Organization 

2 Background and Related Works 

2.1 Background ............... . 

2.1.1 Wireless Communication Systems 

2.1.2 Wireless Media Access Control (MAC) Protocols 

2.1.2.1 Fundamental MAC Protocols 

2.1.3 Cognitive Radio based Networks. 

2.2 Cognitive Radio MAC protocols . . . . . 

2.3 Literature Review . . . . . . . . . . . . . 

2.3.1 

2.3.2 

2.3.3 

Classification of CR MAC protocols . 

MAC Protocols for Synchronous CRNs 

MAC Protocol for Asynchronous CRNs . 

vii 

ix 

1 

1 

2 

2 

3 

4 

4 

4 

4 

5 

5 

8 

9 

9 

12 

12 

2.3.4 Comparison of different DCRN MAC protocols 12 

2.3.5 Various Research Challenges in designing CR MAC protocol 13 

3 Proposed ASYN-MAC Protocol 

3.1 System Model . . . . . . . . . . 

3.2 Detailed Explanation of our model 

vii 

15 

15 

16 



3.2.1 Channel Sensing and calculation of channel utilization in­

formation ..... 

3.2.2 Negotiation Phase 

3.2.3 Data Transmission Phase . 

3.3 Performance Evaluation . . . . . 

3.4 Distinguishing Features and Advantages of ASYN-MAC. 

4 Conclusion and Future Work 

4.1 Conclusion .. 

4.2 Future Works 

Bibliography 

viii 

16 

17 
18 

20 

22 

23 

23 

23 

25 



List of Figures 

2.1 Position of the MAC protocol within a simplified protocol stack 5 

2.2 Spectrum utilization .......... 6 

2.3 Spectrum holes ........................... 7 

2.4 Spectrum functions at the MAC layer . . . . . . . . . . . . . . . 8 

2.5 Classification CR MAC protocols based on Infrastructure and Ac-

cess Methods ..................... 10 

2.6 Comparison of different DCRN MAC protocols [13] 14 

3.1 Pseudocode of the Proposed ASYN-MAC Protocol 19 

3.2 Flowchart of the Proposed ASYN-MAC Protocol 20 

3.3 Network Throughput varying with number of flows 21 

3.4 Packet Delivery Ratio varying with number of flows 22 

ix 


