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1.  Introduction

Several alternatives have been discussed in SA2 for mobility between 3GPP and Non-3GPP systems. It has been agreed that the mobility solutions will be based on IP layer mobility. In this document, several possible solutions have been listed and a comparative study of the solutions is presented.
The following alternatives are currently considered for mobility between 3GPP and Non-3GPP systems:
1. MIPv4 with FA-CoA [1]

2. MIPv4 with Co-CoA [1]

3. MIPv6 [2]

4. NetLMM [3]

5. Proxy MIP (Note: There are two kinds of PMIP, i.e. PMIPv4 [4] and PMIPv6 [5].).
6. DSMIPv6 [6]
2.  Mechanisms for mobility management between 3GPP and Non-3GPP Systems
The SAE requirements as listed in TR 23.882 for handoff are as follows:
Requirement 1: The Evolved 3GPP Mobility Management solution shall be able to accommodate terminals with different mobility requirements (e.g.: fixed, nomadic and mobile terminals).
Requirement 2: The Evolved 3GPP Mobility Management should allow optimized routing for user-to-user traffic (including communication towards Internet and PSTN users, e.g.: via local break-out) and in all roaming scenarios (e.g.: when both users are in a visited network).

Requirement 3: The Evolved 3GPP System shall support IPv4 and IPv6 connectivity. Interworking between IPv4 and IPv6 terminals, servers and access systems shall be possible. Mobility between access systems supporting different IP versions should be supported.
Requirement 4: Transport overhead needs optimization, especially for the last mile and radio interfaces.
Editor’s Note: The above list is not complete and further requirements can be added.
In addition to the requirements listed above, the following principles should be considered as desirable features in the evaluation of the different mobility management schemes. 

     Editor’s Note: The following list is not complete and further principles can be added.
Principle 1: Mobility management control of adequate level for cellular networks (i.e., network control should be possible) 

Principle 2: Mobility handoff performance of adequate quality for cellular networks (i.e., it is desirable to achieve minimal service degradation when changing access systems)

Principle 3: Security (user/control plane and network) and user privacy of adequate level for cellular networks (i.e., the adoption of IP mobility for inter-access system mobility should not introduce new security or user privacy threads) 

Principle 4: Minimum signalling overhead on the last mile and radio interfaces  
Principle 5: Minimum processing load on the UE (e.g., to save battery) 

Principle 6: Minimum impact on UE and network entities for migration from IPv4 to IPv6

The advantages and disadvantages of different schemes are tabulated below:
	Scheme
	Advantages
	Disadvantages
	Requirements Satisfied
	Requirements Not Satisfied Natively

	MIPv4 FA-CoA
	· Mature mobility management protocol (in IETF)
· Need to allocate only one CoA for all UE

	· Handover interruption time may not meet the requirements for some types of flows, e. g., real time flows. 
· Additional signalling overhead over the air as UE needs to perform MIP binding updates both periodically as well as for every handover

· All terminals that desire inter access system mobility need to necessarily implement MIPv4 stack

· Inefficient routing (triangular routing)

· Core network elements need to support FA functionality
	Requirement 1 
Requirement 4
	Requirement 2 
Requirement 3

	MIPv4 Co-CoA
	· Mature mobility management protocol (in IETF)
· Lesser impact on core network terminals as FA functionality need not be implemented
· Need to allocate one CoA for each UE leading to limitation in availability of IP address


	· Handover interruption time may not meet the requirements for some types of flows, e. g., real time flows. 
· Additional overhead in the air due to tunnel between HA and UE
· Additional signalling overhead over the air as UE needs to perform MIP binding updates both periodically as well as for every handover

· All terminals that desire inter access system mobility need to necessarily implement MIPv4 stack

· Inefficient routing (triangular routing)
	Requirement 1
	Requirement 2 
Requirement 3
Requirement 4

	MIPv6
	· Mature mobility management protocol (in IETF)
· Can support route optimization

· Supports optimizations like FMIP and HMIP

· Lesser impact on core network terminals since FA functionality need not be implemented

	· Handover interruption time may not meet the requirements for some types of flows, e. g., real time flows. 
Note: Optimizations such as FMIP and HMIP can be used, to enable fast handover
· Additional overhead in the air due to tunnel between HA and UE or Home Address Option
· Additional signalling overhead over the air as UE needs to perform MIP binding updates both periodically as well as for every handover

· All terminals that desire inter access system mobility need to necessarily implement MIPv6 stack
	Requirement 1 
Requirement 2
	Requirement 3

Requirement 4

	NetLMM    
(Note: NetLMM is based on the same basic architecture as Proxy MIP)       
	· Minimum mobility signaling over the air interface for inter-access mobility 
· Since mobility signaling is handled locally (only involving network entities), the HO interruption time is potentially smaller

· UE does not need to implement MIP stack
	· Impact on core network elements as they need to implement NetLMM stack 

· Cannot support IPv4 only core network in initial release
· Multi-mode terminals that desire inter access mobility need to implement support to handle multiple interfaces
	Requirement 1
Requirement 2 

Requirement 4
	Requirement 3 

	Proxy MIP
	· Minimum mobility signaling over the air for inter-access mobility 
· Since mobility signaling is handled locally (only involving network entities), the HO interruption time is potentially smaller

· UE does not need to implement MIP stack
	· Impact on core network elements as they need to implement MIP stack or an additional proxy mobility agent is needed.
· Specification status for IPv6 unclear 
· Proxy agent needs to run at least as many instances of MN client as the number of UE’s.
· Multi-mode terminals that desire inter access mobility need to implement support to handle multiple interfaces
	Requirement 1 
Requirement 2 (for MIPv6 alone)
Requirement 4
	Requirement 3 

	DS-MIPv6
	· Supports mobility of IPv6 terminals in IPv4 networks

· Supports both private and public IPv4 visited access networks
	· Cannot support IPv4 only terminal

· Handover interruption time may not meet the requirements for some types of flows, e. g., real time flows
	Requirement 1 
Requirement 2 
Requirement 3 (for IPv6 capable terminals)
	Requirement 3 (for IPv4 only terminals)

Requirement 4


Note: The above table is not complete and more requirements and mobility management options can be added.
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3. Proposal

It is proposed to add the following text to TR 23.882
**** Start of changes ****

7.8.3
Inter access system handover between 3GPP and non-3GPP access systems

7.8.3.5
Comparison of different mobility management schemes
[Include contents of Section 2]
**** End of changes ****
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