Contents

List of Figures 1
List of Tables 15
List of Abbreviations 17
1 Introduction 21
11 Motivation . . . . .. ... ... ... ... 23

12 ProblemStatement . ...................... 25

1.3 Thesis Organization. . . . . ... ... ... .. ....... 27

2 Related Work 29
2.1 Performance Metrics . . . ... ... ... ... ....... 29
22 Mobility Modeling . . ... ... ... ... ......... 31

2.3 Aircraft MobilityModels . . . ... ... ..., ... ... 33
24 Analytical Models for Link and Path Duration . ... ... 34
2.5 Analytical Models for Link and Path Probability . . . . .. 37
2.6 AirborneInternet . . ... ... ... ... ... 38
27 OnlineBlackBox .. ... .......... .. ....... 40
2.8 Related Work Conclusion . . .. ... ... ......... 44

3 Evaluation of Aircraft Mobility 45
3.1 Characteristics of Aircraft Mobility . . ... ... ... ... 45
3.1.1 A Typical Long Range Flight over the NAC . . . . . 45

3.1.2 Regulative Constraints . . . ... ........... 46

3.1.3 Physical Constraints . . .. .............. 47

Bibliografische Informationen : HE
http://d-nb.info/123880490X digitalisiert durch IONAL
‘B IOTHE

|


http://d-nb.info/123880490X

Contents

7

8

3.14 Environmental Constrains . . . . ... ... .....
3.1.5 Impacton Mobility Modeling . . . ... .......
3.2 Aircraft Traffic Analysis . . . ... ..............
3.3 Comparison of Flight TrajectoryData . . . ... ... ...
3.4 ValidationScenario . . . ... ....... ... .. .. ...

Analytical Model for Link Probability

41 Link Probability Model . . . .. .. ..............
4.2 Link Probability Model using a Spatial Poisson Process . .
4.3 Evaluation of the Link Probability Model . . ... ... ..
4.4 Link Probability Model Conclusion . . . .. ... ... ...

Analytical Model for Path Probability

5.1 Air-to-Ground Transmission Scenarios . . . . . .. ... ..
52 PathProbability . ... .....................
5.3 Path Probability Model Conclusion . . . . ... ... .. ..

Analytical Model for Link and Path Duration

6.1 LinkDuration . ... ......................
6.2 PathDuration . ............. ... ... ......
6.3 Path Duration Model Conclusion . . . . .. ... ... ...

Model Applicability

Conclusion

Appendix

Bibliography

Curriculum Vitae

63
63
67
68
77

107
108
121
126

127

133

137

143

155



