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1 Introduction

It is proposed to clarify the S2 reference point in the high-level architecture for the evolved system and update the related solution for mobility between 3GPP and non-3GPP correspondingly.
2 Discussion

The objectives of System Architecture Evolution include that IP based 3GPP services will be provided through various access technologies and the mechanism to support seamless mobility between heterogeneous access networks is expected. Currently, the S2 reference point in the high level architecture for the evolved system supports the mobility between WLAN 3GPP IP access or non-3GPP IP access and IASA. How to realize the service continuity or seamless handover between various access networks and 3GPP is the key point. However, the debating on whether the mobility mechanism between 3GPP and non-3GPP IP system and mechanism between 3GPP and WLAN 3GPP IP access will be unified or not blocks the evolution of service continuity solutions. Therefore, the clarification on S2 reference point is necessary. 
Although the standardized WLAN-3GPP interworking system is valid for other IP based access networks which support the same capabilities as WLAN does, whether the other non-3GPP IP access will still utilize the same architecture as I-WLAN should be under further study. Since the scope of non-3GPP IP access network includes not only WLAN, but also 3GPP2, WiMAX, FBA, etc, the unique functionalities of various non-3GPP access is different from those of I-WLAN. Therefore, it is not suitable that the reference points between WLAN 3GPP IP access or non-3GPP IP access and IASA are the same.
Besides, in order to satisfy the scenario 4 (service continuity) and scenario 5 (seamless service) in WLAN-3GPP interworking system, the functions of related entities and reference points in the current system would be enhanced. The other non-3GPP IP access networks could refer to the deployment of the WLAN 3GPP IP access, when the same interworking architecture as I-WLAN are asked to provide and the mobility mechanisms are based on the architecture of WLAN-3GPP interworking system. Meanwhile, it would accelerate the working process on seamless mobility between heterogeneous access networks, and the mobility mechanism between IASA and WLAN 3GPP IP access could smoothly migrate from current WLAN-3GPP interworking system. Thus, the high-level architecture for the evolved system is proposed to be updated as following:
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Figure 1: Logical high level architecture for the evolved system
Reference points:

S2n: It provides user plane with related control and mobility support between non-3GPP IP access and IASA.

S2i:  It provides user plane with related control and mobility support between WLAN 3GPP IP access and IASA.
Correspondingly, the related solution on mobility between 3GPP and non-3GPP (section 7.8.3.3) is proposed to be updated. This is beneficial to develop the general solution based on Mobile IP, which could consist of the solution for mobility between WLAN and GPRS.
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1. The mobility mechanism between 2G/3G RAN and WLAN 3GPP IP access.
2. The mobility mechanism between Evolved RAN and WLAN 3GPP IP handover. (1&2 is to solve the problem in scenario 4 and scenario 5 in WLAN-3GPP interworking)
3.  The mobility mechanism between Evolved RAN and non-3GPP IP access is FFS

Note1: It is FFS whether PDG will be combined into non-3GPP anchor or not.
Note2: It is FFS whether an open interface separates the inter access system anchor into an anchor for mobility between 3GPP access systems and an anchor for mobility between 3GPP and non-3GPP access systems
Figure2: Architecture for 3GPP to non-3GPP access system handovers
3 Conclusion

The reference points between WLAN 3GPP IP access or non-3GPP IP access and IASA are not the same with S2. In addition, the mobility between the non-3GPP IP system, which can not utilize the same architecture as I-WLAN, and IASA is for further study.

The updated architecture does not conflict to various mobility solutions selection, and the related updating solution for mobility between 3GPP and non-3GPP is beneficial for developing the general solution based on IP layer mobility mechanism, which could consist of the solution for mobility between WLAN and GPRS.
4 Proposal

**** Start of the First Set of changes ****

4.2
Architecture for the evolved system – non-roaming case

Figure 4.2‑1 depicts the base line high level architecture for the evolved system.

Editor's note:
It is not the finalized architecture model for the evolved system. i.e. it does not contain all functions/interfaces required, and some functions/interfaces may be added, deleted or modified in the course of the key issue discussions.
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Figure 4.2-1: Logical high level architecture for the evolved system

The location of the functions belonging to MME/UPE is dependent on RAN CN function split table, i.e. it is FFS.

It is FFS whether there is an interface between UTRAN and evolved packet core.

The separation of MME/UPE into two separate entities is FFS.

Inter Access System Anchor (Inter AS Anchor)

Inter AS Anchor is the user plane anchor for mobility between different access systems.

It performs or supports handover between different access systems.

It is FFS whether an open interface separates the inter access system anchor into an anchor for mobility between 3GPP access systems and an anchor for mobility between 3GPP and non-3GPP access systems.

Reference points
S1:
It provides access to Evolved RAN radio resources for the transport of user plane and control plane traffic.

S2n:       It provides user plane with related control and mobility support between non-3GPP IP access and IASA.

S2i:      
It provides user plane with related control and mobility support between WLAN 3GPP IP access and IASA.
S3:
It enables user and bearer information exchange for inter 3GPP access system mobility in idle and/or active state.

User data forwarding for inter 3GPP access system mobility in active state (FFS).

It may provide the user plane with related control and mobility support between GPRS Core and MME/UPE in case the MME/UPE is combined with the Inter AS Anchor, which is FFS.

S4:
It provides the user plane with related control and mobility support between GPRS Core and Inter AS Anchor. S4 does not exist in case S3 provides this functionality (FFS).

S5:
It provides the user plane with related control and mobility support between MME/UPE and Inter AS Anchor.

It is FFS whether S5 exists or whether MME/UPE and Inter AS Anchor are combined into one entity.

S6:
It enables transfer of subscription and authentication data for authenticating/authorizing user access to the evolved system (AAA interface).

S7:
It provides transfer of (QoS) policy and charging rules from PCRF to Policy and Charging Enforcement Point (PCEP). 
The allocation of the PCEP is FFS. Allocation options for PCEP:
a)
common PCEP in Inter AS Anchor,
b)
individual PCEP per access system

**** End of the First Set of changes ****

**** Start of the Second Set of changes ****

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. 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.

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.
1. The mobility mechanism between 2G/3G RAN and WLAN 3GPP IP access.

2. The mobility mechanism between Evolved RAN and WLAN 3GPP IP handover. (1&2 is to solve the problem in scenario 4 and scenario 5 in WLAN-3GPP interworking)

3.  The mobility mechanism between Evolved RAN and non-3GPP IP access is FFS

Note1: It is FFS whether PDG will be combined into non-3GPP anchor or not.

Note2: It is FFS whether an open interface separates the inter access system anchor into an anchor for mobility between 3GPP access systems and an anchor for mobility between 3GPP and non-3GPP access systems
**** End of the Second Set of changes ****
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