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1
Introduction

One of the objectives of the 3GPP System Architecture Evolution (SAE) WI is to address mobility and service continuity between heterogeneous access networks. The TR 23.882 draft includes a few particular areas to be addressed, including how to maintain and support the same capabilities of access control (authentication, authorization), privacy and charging when moving between different radio access technologies. 

This document discusses inter-system mobility principles and proposes a solution with Mobile IPv6 for mobility between 3GPP access and non-3GPP access technologies.  

2
Discussion

Scope and principles of inter-access mobility

As described in S2H-050195 (Inter system Mobility Principles), we propose to consider two types of inter-access system mobility 

· Inter 3GPP Access System Mobility: Mobility between 3GPP access technologies (GERAN, UTRAN, E-UTRAN), based on an evolution of the existing 3GPP (GTP) mobility procedures and protocols. 
· Inter Access System Mobility: Mobility between 3GPP access technologies and non-3GPP access technologies (incl. I-WLAN) as well as mobility between different non-3GPP access technologies. Within this scope, (an enhancement of) Mobile IP is a good alternative.  

The rest of this contribution will focus on mobility to/from non-3GPP access technologies. Mobility within and between 3GPP access technologies will not be discussed further. 

Mobile IP for mobility between 3GPP and non-3GPP accesses

The mechanism for mobility between 3GPP and non-3GPP accesses should be as generic as possible in order to reduce the requirements on non-3GPP access networks. This will make it possible to deploy the solution in new or legacy access networks where introduction of 3GPP specific mechanisms is difficult or unrealistic. Mobile IP provides mobility support at the IP layer and does not, apart from IP transport, assume anything about the underlying access network. 

IPv4 and IPv6

The mobility solution must support both IPv4 and IPv6 based terminals and must provide connectivity in both IPv4 and IPv6 based networks. Mobile IP comes in two versions, MIPv4 and MIPv6, but a solution with only one mobility protocol, instead of two or more in parallel, is both simpler to develop and to deploy. Currently work is ongoing in IETF to specify a solution for Mobile IPv6 to run across IPv4-only transport, and to carry IPv4 traffic. Given the timescale of SAE, a solution for MIPv6 to both run over IPv4 and carry IPv4 traffic should be available and mature. 

Inter-system mobility function

Ericsson does not view inter-system mobility as a standalone component, but rather as one of many interrelated functions. Appropriate configuration of resources, for example, needs to be implemented along the end-to-end path even after a handover to ensure continued quality for delay sensitive flows. To this end, quality of service settings need to be configured at the new location in addition to updating the route the packets take. This calls for a mobility solution integrated with policy and charging control and quality of service provisioning. Given the above, we consider the inter-system mobility anchor as a function executed in the Evolved Packet Core.

Reduced impact when using 3GPP accesses

The inter-system mobility solution should be designed in such a way that it introduces minimal overhead (signalling and user plane transport overhead) and performance penalties (delays etc) as compared to when the mobility solution is not activated. This is of special importance for radio access technologies with precious spectrum resources, such as 3GPP access technologies.  

With the division into two inter-access mobility classes as described above, Mobile IP is only needed for terminals requesting inter-system mobility services. Furthermore, even for those terminals the solution should be designed to minimize impact when using 3GPP accesses. By providing a certain level of interaction between the inter-system mobility anchor and the 3GPP anchor (evolved GGSN) 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. This is achieved if the terminal is always considered to be at home in Mobile IP sense when using 3GPP access technologies. Mobile IP will in this case introduce minimal signalling overhead and no transport overhead when using 3GPP accesses. Note that “home” in Mobile IP sense is Mobile IP specific terminology and no relation to 3GPP roaming, i.e. visited and home PLMNs.

Architecture for Inter Access System Mobility in Evolved Packet Core 

The Evolved System Core Network (including Inter-AS MM) is able to provide necessary functions to connect different access networks and provide inter-system mobility efficiently. 

The Evolved System core network executes 3GPP specific mobility functionality that supports efficient and smooth handovers within and between 3GPP access technologies. The Evolved System Core network also executes the inter-system mobility anchor functionality, i.e. MIPv6 Home Agent. It is assumed that MIPv6 is used for both IPv4 and IPv6 traffic. 

In case of option B-1, the evolved packet core contains the mobility functions. New accesses can be added to the Evolved Packet Core by enhancing core network entities to handle the multi-access mobility function and the evolved procedures. In particular, the PDG of I-WLAN can be evolved to become a node of the evolved packet core. This makes it possible to restrict user plane traffic processing down to only one node in the most common case when the user is not roaming. In a situation where e.g. an inter-system handover occurs, more than one Core network node may be involved. In such a situation another node may take the role of serving node (i.e., serving the new access), while the role of anchor is preserved. 
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Figure X. Inter-access mobility scenario example for B1

3
Conclusions 

Inter-access mobility is an central part of the SAE work. For migration and performance reasons it is important to distinguish between two domains of inter-access mobility: (1) mobility between 3GPP access technologies (GERAN, UTRAN, E-UTRAN) and (2) mobility between 3GPP access technologies and non-3GPP access technologies (incl. I-WLAN). 

We believe that for mobility between 3GPP access technologies and non-3GPP access technologies (incl. I-WLAN) Mobile IPv6 (or an enhancement thereof) is the candidate to consider, for both IPv4 and IPv6. Mobile IP is a generic mechanism that can be used with no or few assumptions about the access network. Furthermore, a solution with only a single mobility protocol (MIPv6) instead of two (MIPv4 and MIPv6) is both simpler to develop and to deploy. 

We also believe that the mobility solution should be integrated with policy and charging control as well as quality of service provisioning. Furthermore, an integrated inter-system mobility scheme enables a solution with minimal protocol overhead, which is of particular importance when using 3GPP access technologies. 

3 Proposal 

It is proposed to include the text & diagram from “Architecture for Inter Access System Mobility in Evolved Packet Core – B1 architecture” under section 7.x.2.1 of the contribution S2H-050195-mobility-principles.
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