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Introduction

This contribution gives an alternative proposal for inter access system handover between 3GPP and non 3GPP access system by using MIP.
Discussion

3 Alternatives have been included in section 7.8.3 of TR23.882. As compared in contributions from last meeting, for example S2H060302, all of these 3 alternatives suggests to use MIP as the mobility management protocol for inter access system handover between 3GPP and non 3GPP.
Because handover between 3GPP and non 3GPP by using MIP needs no involvement of any other network entities except Home Agent, mobile IP is the most convenient method for inter access system handover between 3GPP and non 3GPP access system, if there’s no open interface between these access systems based on different technology (standards). 

Alternative B in section 7.8.3.3 of TR23.882 has the following description:

“By providing a certain level of interaction between the Non 3GPP anchor (MIPv6 HA) and the 3GPP anchor within the Evolved Packet Core, the Mobile IP based mobility signalling and tunnelling only needs to be active when the terminal is using a non-3GPP access technology. Details regarding the interaction between 3GPP anchor and Non 3GPP anchor are FFS.”
This contribution tries to find a way to make UE feel at home when it’s camped inside the coverage of 3GPP. Mobile IP function will be enabled only after UE moves to non 3GPP access system. In order to do so, this contribution proposes to combine non 3GPP anchor with 3GPP anchor into one functional entity, this is inline with our view of grouping of functions (see S2-61500). See figure 1.

It is still not decided whether a layer 2 based protocol like GTP or a layer 3 based protocol like MIP will be chosen for interface S5/S8. It is important that the mechanism for managing inter access system handover between 3GPP and non 3GPP access system should be inline with final SAE structure.

In figure 1, S2 interface is MIP, or PMIP based if target non 3GPP access system supports PMIP. S8 interface has not been decided yet, it could be MIP or GTP like layer 2 interface. Though mechanism described in this contribution applies to both cases, this contribution assumes that S8 interface is GTP like.
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Figure 1: Handover between 3GPP and non 3GPP access system using MIP

The method described in this contribution is based on MIP, in which, Home Agent (IASA) is collocated with 3GPP anchor. When inside SAE, from the mobile IP sense, UE is at home. When UE is in non 3GPP access system, UE is in a visited network, home agent for UE locates inside SAE.

When UE first activated inside SAE, UE has established IP bearers toward PDNs with IASAs inside SAE. If client based MIP will be used for handover between 3GPP and non 3GPP, IASAs should advertise their presence as Home agent to UE by router advertisement through their respective IP bearers. UE should be able to identify that it belongs to the home network by possibly comparing the prefix of its Home address and the prefix received inside the router advertisement from IASA. When UE wants to change from 3GPP to non 3GPP, UE first registers with the non 3GPP access system. After successful registration, UE gets a CoA from the non 3GPP access system, and UE sends router updates (MIP registration/binding update) to IASAs respectively (if multiple IASAs has been used for IP connectivity to multiple PDNs) to change the route from 3GPP to non 3GPP. If the non 3GPP access system supports PMIP (e.g. WiMax), it is possible that UE will not be involved during the handover between 3GPP and non 3GPP. But for correct handling, non 3GPP system must be able to conclude the list of IASAs currently used by UE. This could be deduced from the UE’s home addresses. An alternative way is to store the list of IASAs currently used by the UE to somewhere in the network, e.g. HSS, so that the information is accessible to PMIP entity inside non 3GPP.
When UE first activated inside non 3GPP, in order to possibly changing back to 3GPP system, MIP/PMIP should be enabled, and IASA inside 3GPP should be selected as its Home agent, and IP address of IASA should be registered into HSS, or IASA address could be deduced from UE’s home address. When UE wants to change to 3GPP access system, UE first attach to 3GPP, IP bearers established between UE and IASA (choosing IASA by accessing HSS or deducing from UE’s home address), UE sends router updates (MIP deregistration/binding update) to IASA, the route toward non 3GPP is deleted. For PMIP, IASA should be able to switch to 3GPP and initiate deletion of MIP route toward non 3GPP once the UE is connected to it through 3GPP.
For handover between 3GPP and non 3GPP system, because there’s no interaction between entities of these 2 systems, it is impossible for data forwarding. If seamless handover is required, UE must be able to make connection to target system before disconnecting from old system. If the coverage is not overlapped, packet could be dropped during the handover procedure, service connectivity needs to be ensured by retransmission in application layer.
Proposal
This contribution proposes to change section 7.8.3.3 as following: 
**** Start of change ****

7.8.3.3
Alternative solution B
One example of IP layer solution is based on Mobile IPv6.

As defined today, MIPv6 is not backwards compatible with IPv4 and cannot maintain an IPv6 connection when the terminal moves to an IPv4-only access network. MIPv6 can today also not be used to maintain IPv4 connections or transport IPv4 traffic. Using both MIPv4 (for IPv4 connections) and MIPv6 (for IPv6 connections) is possible but does not solve the problem of providing mobility in a mixed environment of IPv4-only and IPv6-only access networks. Using both MIPv4 and MIPv6 also introduces several inefficiencies for dual stack terminals. Currently IETF is working on specifying a solution for Mobile IPv6 to run across IPv4-only transport, and to carry IPv4 traffic (see draft-ietf-mip6-nemo-v4traversal-00.txt). Given the timescale of SAE, a solution for MIPv6 to run over IPv4 and carry IPv4 traffic should be available and mature.

The main assumption is that the UE is IPv4/IPv6 dual stack. It is believed that in the SAE time perspective, at least those UE:s with inter-system mobility support should also have IPv6 capabilities. Support for IPv4-only terminals could be added to the solution if needed. Details regarding MIPv6 support for IPv4-only UE are FFS..

The enhanced MIPv6 solution supports mobility across IPv4-only, IPv6-only and dual stack access networks. It is thus possible to maintain IPv6 connections when moving to an IPv4-only network and vice versa.

The UE can update its IPv4 and IPv6 bindings with the Home Agent using the same MIPv6 signaling messages. A dual stack UE does therefore not have to send double MIP messages.

Different types of mobility anchor points exists in the evolved packet core, including:

-
3GPP home anchor (corresponding to GGSN in pre-SAE/LTE GPRS): The anchor point for handovers between 3GPP access systems supports the mobility mechanisms for inter-3GPP-access handovers. This mobility mechanism is addressed in a separate clause.

-
Non 3GPP anchor: The anchor point for handovers between 3GPP and non-3GPP access technologies supports Mobile IPv6 Home Agent functionality.

The inter Access-system mobility solution should be designed in such a way that it introduces minimal overhead (signaling and user plane transport overhead) and performance penalties (delays etc) as compared to when the mobility solution is not activated, especially for 3GPP accesses. This can be achieved by combining non 3GPP anchor with 3GPP anchor into one functional entity 
When UE first activated inside SAE, UE has established IP bearers toward PDN with IASA inside SAE. If client based MIP will be used for handover between 3GPP and non 3GPP, IASA should advertise their presence as Home agent to UE by router advertisement through their respective IP bearers. UE should be able to identify that it belongs to the home network by possibly comparing the prefix of its Home address and the prefix received inside the router advertisement from IASA. When UE wants to change from 3GPP to non 3GPP, UE first registers with the non 3GPP access system. After successful registration, UE gets a CoA from the non 3GPP access system, and UE sends router update (MIP registration/binding update) to IASA to change the route from 3GPP to non 3GPP. If the non 3GPP access system supports PMIP (e.g. WiMax), it is possible that UE will not be involved during the handover between 3GPP and non 3GPP. But for correct handling, non 3GPP system must be able to conclude the IASA currently used by UE. This could be deduced from the UE’s home address. An alternative way is to store the IASA address currently used by the UE to somewhere in the network, e.g. HSS, so that the information is accessible to PMIP entity inside non 3GPP.

When UE first activated inside non 3GPP, in order to possibly changing back to 3GPP system, MIP/PMIP should be enabled, and IASA inside 3GPP should be selected as its Home agent, and IP address of IASA should be registered into HSS, or IASA address could be deduced from UE’s home address. When UE wants to change to 3GPP access system, UE first attach to 3GPP, IP bearers established between UE and IASA (choosing IASA by accessing HSS or deducing from UE’s home address), UE sends router updates (MIP deregistration/binding update) to IASA, the route toward non 3GPP is deleted. For PMIP, IASA should be able to switch to 3GPP and initiate deletion of MIP route toward non 3GPP once the UE is connected to it through 3GPP.
Inter Access System Mobility requires close consideration of policy and charging control from the home operator, as it may cross operator as well as access system boundaries in a more explicit manner when such access includes non-3GPP access. But as the evolved packet core should support such functions in a similar mechanism for different access types; extending the current PCRF entity can most efficiently provide this. This justifies viewing the inter-system mobility solution as one component of the full architecture, interrelated with other functions such as charging, policy control and security.
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Figure 7.8-8. Architecture for 3GPP to non‑3GPP access system handovers

NOTE:
A serving access node for non-3GPP access (such as an evolved PDG) may be located in the evolved packet core but is not shown in the figure.
For handover between 3GPP and non 3GPP system, because there’s no interaction between entities of these 2 systems, it is impossible for data forwarding. If seamless handover is required, UE must be able to make connection to target system before disconnecting from old system. If the coverage is not overlapped, packet could be dropped during the handover procedure, service connectivity needs to be ensured by retransmission in application layer.
**** End of change ****
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