Contents

1

Introduction 1
1.1 Motivation . . . . . . . ... 2
1.2 Problem Statement . . . ... ... ... ... ... ... ... . ..., 3
1.3 Goalsofthe Work. . . . .. ... ... ... .. . ... ... ..... 4
1.4 Contributions . . . . . . .. .. ... 5
1.5 Outline. . . . ... . . e 6
Principles of Handover 7
2.1 Overview and Classifications . . . . ... ... ... ........... 8
2.2 Handover Process . . . . . . . . . . ... 10
2.3 Handover Strategies in our Smartphones . . . ... ........... 13
2.4 Handover Decision Algorithms . . . . . ... ... ... ......... 15
2.4.1 Received Signal Strength based Decisions . . . . . ... ... .. 15
2.4.2 Cost Functions based Decisions . . . ... ............ 16
2.4.3 User Surplus based Decisions . . ................. 16
2.4.4 Multiple Attributes based Decisions . . . . . .. ... ...... 17
2.5 Requirements and Challenges of Seamless Soft Handover . . . ... .. 20
2.5.1 Gathering of Information . . . . . . ... ... ... .. ..... 21
2.5.2 VHO Imitiation . . .. ... ... ... ... .. .. ... .... 21
2.5.3 Decision Making . . . ... ... ... ... ... ... ... 22
2.5.4 Handover Management . . . . . ... ... ... .. ....... 22
2.6 Discussion . . . . . . .. 23
Mobility Management 25
3.1 IP-based Communication Networks . . . . ... ... .......... 25

Bibliografische Informationen
http://d-nb.info/1144644615 digitalisiert durch 1



http://d-nb.info/1144644615

3.2 Mobility Management along the TCP/IP Model . . . . . ... ... .. 28

3.2.1 Management in the Access Layer . . ... ... ......... 28
3.2.2 Management inthe IP Layer . . . . .. ... ... ........ 29
3.2.3 Management in the Transport Layer . ... ... ... ..... 37
3.24 Management in the Application Layer . .. ... ... ..... 38
3.2.5 Management in Multiple Layers . . . . . . ... ......... 39

33 Discussion . . . . .. ... 41
Proposed System for Vertical Handovers 43
4.1 Information Gathering and Initiating a Soft VHO . . . ... ... ... 43
4.2 Decision Making . . .. ... ... ... 47
4.3 DINAT for Mobility Management . . . . ... ... ........... 48
4.4 Handover Operation Overview . . . . . ... ... ... ... ...... 50
441 Signaling. . . . ... ... .. 51
4.4.1.1 Signaling in the Mobile Node . . ... ... ...... 52

4.4.1.2 Signaling in the DINAT Servers . . . . . ... ..... 54

442 TrafficFlow . . . .. ... .. .. ... . . . 54
4421 UplinkStream . ..................... 54

4.4.2.2 Downlink Stream . . . ... ... ... ......... 55

4.4.3 Update Mechanism . . . .. ... ................. 55
4.4.3.1 The Process in the Mobile Node . . .. ... ... .. 56

4.4.3.2 The Process in the DiNAT Servers . . ... ...... 57

4.44 DINAT Servers Setup and Selection . . . . . ... ........ 58

4.5 Discussion . . . . . ... e e e e 59
Simulations and Measurements 61
5.1 Simulation Environment . . . . ... ... ... ... ... ... 61
5.2 Simulation Setup and Network Topologies . . . ... .......... 62
5.2.1 Topology 1 . . .. . . . . ... 62
522 Topology 2 . . . . . . . e 63

523 Topology 3 . . . . . . . . e 65



5.3 Scenarios and Measurements . . . . . . . .. ... ... 69

5.3.1 Scenario LDINAT . . . . ... .. ... ... ... ... e.... 69

5.3.1.1 Scenario LDINAT: Description . ... ... ...... 69

5.3.1.2 Scenario LDINAT: Measurements and Evaluation . . . 70

53.2 Scenario MCDM . ... ... ........ ... .. .. .... 73

5.3.2.1 Scenario MCDM: Description . . . .. ......... 73

5.3.2.2 Scenario MCDM: Measurements and Evaluation . . . . 74

53.3 Scenario SMIP6 . . . . . .. .. ... .. ... .. 75

5.3.3.1 Scenario SMIP6: Description . . ... ... ...... 75

5.3.3.2  Scenario SMIP6: Measurements and Evaluation . . . . 75

5.3.4 Scenario HDINAT . . . . . . . . ... . . .. .. ... a4

5.3.4.1 Scenario HDINAT: Description . . ... ... ... .. 7

5.3.4.2 Scenario HDINAT: Measurements and Evaluation . . . 78

5.3.5 Scenario OpTest . .. ... .. ... .. ... 81

54 Discussion . . . . . . .. e e e e e e 81

6 Conclusions and Outlook 83
6.1 Conclusions . . . . . . . . . . . . . e e 83
6.2 Outlook . . . . . . . . e e e e 86
Bibliography 89
List of Figures 99
List of Tables 101

Abbreviations 103



