Contents

1 Imtroduction......... ... . . . . . .
1.1 Background on Cognitive Radio Networks .....................
1.2 Background on Broadcast in Computer Networks................

1.2.1 Existing Broadcast Protocols in Traditional Wireless
Networks . ..o
1.3 Broadcast Protocols in Cognitive Radio Networks ...............
1.3.1 Research Status...............ccoiuiiiiiiiinnnnn..
1.3.2 Research Challenges.................coiiviiinn...
1.4 Analytical Model for Broadcast Protocols in Cognitive Radio
NetWOrKS . . oo
141 ResearchStatus.................. ... ... .. ...
1.42 Research Challenges..............ooiiiiiinieiennnn..
1.5 Contributions ... ..........uuuuiiii
1.6 Organization. ...............iiiiunneet it
References . ...t

2 QoS-based Broadcast Protocol Under Blind Information in Cognitive
Radio Ad Hoc Networks ............. .. ... .. iiiiiiiiiiinna..

2.1 NetworkModel ....... ... ...
2.2 Exploring Broadcast Design in CRNs..........................
2.2.1 Random Broadcast Scheme ............................
2.2.2 Full Broadcast Scheme................................
23 TheBasicScheme ........... ... ...
2.3.1 The Single-Hop Scenario.............. ... ...,
2.3.2 The Multi-Hop Scenario ............ ...t
2.4 TheEnhancedScheme ............. ... .. ... ... ... ...
2.4.1 Analysis of the Channel Availability.....................
242 The Enhanced QB’IC Scheme .........................
2.5 Performance Evaluation .................. ... .. .. .. ... ......
References . ... e

[\

W W W N

O O 0 N L

vii



viii

3

5

Contents

Distributed Broadcast Protocol with Collision Avoidance in Cognitive

RadioAd HocNetworks ............ ... ... .. ... ... .. ............ 37
3.1 The Distributed Broadcast Protocol with Collision Avoidance. . . ... 37
3.1.1 Construction of the Broadcasting Sequences.............. 37
3.1.2 The Distributed Broadcast Scheduling Scheme............ 41
3.1.3 The Broadcast Collision Avoidance Scheme .............. 42
3.2 The Derivation of the Valueof w . ............................. 46
32.1 TheNetworkModel ................ ... .. ... ..o ou.. 46
3.2.2 The Derivation of the Valueof w........................ 47
3.3 Discussion on the Proposed Broadcast Protocol ................. 52
3.3.1 The 2-hop Location Information ........................ 52
3.3.2 Time Synchronization .................c..oeeuieenn..n. 53
3.4 Performance Evaluation ............... ... ... ... ....ciuiu... 55
References . ... 64

Unified Analytical Model for Broadcast in Cognitive Radio Ad Hoc

Networks . ... ... 67
4.1 Calculating the Successful Broadcast Ratio ..................... 67
4.1.1 The Unique Challenge .............ccvouiviinneenn.... 67
4.1.2 The Proposed Algorithm .............................. 69
4.1.3 Anlustrative Example ........... ... ... ... ... .. 70
4.2 Calculating the Average Broadcast Delay ....................... 72
4.2.1 The Unique Challenge ............ccouiiiiiinnnnan. 72
4.2.2 The Proposed Algorithm .............................. 73
423 Anllustrative Example ........... ... ... ... ....... 76
4.3 Broadcasting in CR Ad Hoc Networks ......................... 76
4.3.1 Random Broadcast Scheme ............................ 76
4.3.2 QoS-based Broadcast Scheme .......................... 78
4.3.3 Distributed Broadcast Scheme ......................... 81
4.4 Performance Evaluation ............. ... ... ... ... .. 83
4.4.1 Validating Analysis Using Hardware Implementation ... ... 83
4.4.2 Validating Analysis Using Simulation ................... 85

4.4.3 System Parameter Design Using the Proposed Analytical
Model ... 90
References ... ........uuuu 93

Conclusion . ............ .. . . 95



2 Springer
http://www.springer.com/978-3-319-12621-0

Broadcast Design in Cognitive Radio Ad Hoc Networks
song, Y. Xie, ).

2014, W, 95 p, 60 illus., 45 illus. in color., Softcover
ISBMN: 978-3-319-12621-0



	Contents



