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1. Introduction

This contribution discusses the roaming architecture for SAE. It argues inline with several previous contributions, namely S2-52763 (NEC), S2-060076 (Ericson), S2-060444 (Telecom Italy), etc., that inter-access system handoffs should be handled in the visited network – close to the access systems between which a handoff occurs.

As a result, this contribution proposes a roaming architecture based on two Inter-AS Anchors (IASAs): one in the visited network and one in the home network. The serving IASA in the visited network handles mobility between different access systems (i.e., LTE, WLAN, etc.), whereas the IASA in the home network handles mobility between different operator networks (e.g., when a UE changes the visited operator), or in case of inter-IASA relocation of the serving IASA.

The proposed roaming architecture assumes that both mobility anchors are in the data path to handle the different types of mobility. The IASA in the home network, which provides global mobility for roaming, is the top-level anchor in the hierarchical MM scheme, whereas the serving IASA in the visited network, which provides local mobility across different access systems in the visited domain, is the 2nd level anchor in the hierarchical scheme.

Note that a single IASA is sufficient in the non-roaming case, as there is only one level of mobility needed, namely mobility across different access systems.

The proposed architecture assumes that the IASA in the home network terminates the IP Access Service and thus provides access to PDNs (via the Gi interface). In case of local breakout, it is the serving IASA in the visited network that provides this functionality. 

Figure 1 shows the proposed roaming architecture.
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Figure 1: SAE Roaming Architecture

Notes:

· The IASA providing the Gi interface is selected per IP Access Service depending on the PDN (e.g., IMS, Internet, Corporate) for which the IP Access Service is needed. As this IASA determines the User IP for the IP Access Service, it remains the same throughout the lifetime of the bearer.

· In case of roaming, the S8 interface connects the serving IASA in the visited network with the appropriate IASA that provides the required PDN access in the home network. 

Note: 
It is assumed that the serving IASA in the visited network can flexibly connect with any IASA in the home network (as long the operator policies allow).

· If the UE moves and a different serving IASA is allocated (e.g., when the UE moves operator boundaries or leaves the service area of the previous IASA), relocation of the serving IASA takes place. The IASA in the home network provides the global mobility anchor during this relocation procedure.

· The serving IASA in the visited network handles the mobility when a UE hands off between different IP Access Systems. 

Note: 
The global mobility anchor provided by the IASA in the HPLMN is not involved in the inter-access system mobility that can be handled solely by the serving IASA in the visited network.

· Note: PDG+ and GW are logical entities that are FFS. They emulate the functionality of a MME/UPE towards the IASA (i.e., the S5 interface) in order to allow a common mobility management across the different SAE access systems. Towards the UE, these logical entities provide the S2 interface.

Figure 2 highlights the advantages of this roaming architecture, namely:

· Only a single roaming interface, namely S8, is required.

· Subject to roaming agreements and operators’ policies, IASAs in the home network can be flexibility connected with any serving IASA. This concept is referred to as S8-flex.

· Inter-access system handoffs are handled efficiently in the visited network (by the serving IASA) without the need of signalling to the home network.
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Figure 2: Roaming Interface S8-flex

Note: Because of the S8-flex and S1-flex concept, it is FFS whether the serving IASA should be co-located with the MME/UPE in order to reduce one level of mobility management in the roaming case.

2. Proposal

It is proposed to include the following text as a new key issue in TR 23.882.


PROPOSED CHANGE 
- IN SECTION 7.X - 

7.X
Key Issue – Mobility Management for Roaming

7.X.1
Description of Key Issue – Mobility Management for Roaming
This key issue studies the architectural impact of mobility management for roaming. The aim is to identify the (new) requirements for mobility management in case of roaming and to analyse appropriate solutions that can satisfy those requirements.

7.X.2
Solution for key issue – Mobility Management for Roaming
This section studies different solutions for handling mobility management in case of roaming.
7.X.2.1
Solution A

This solution proposes a roaming architecture based on two Inter-AS Anchors (IASAs): one in the visited network and one in the home network. The serving IASA in the visited network handles mobility between different access systems (i.e., LTE, WLAN, etc.), whereas the IASA in the home network handles mobility between different operator networks (e.g., when a UE changes the visited operator), or in case of inter-IASA relocation of the serving IASA.
The proposed roaming architecture assumes that both mobility anchors are in the data path to handle the different types of mobility. The IASA in the home network, which provides global mobility for roaming, is the top-level anchor in the hierarchical MM scheme, whereas the serving IASA in the visited network, which provides local mobility across different access systems in the visited domain, is the 2nd level anchor in the hierarchical scheme.

Note that a single IASA is sufficient in the non-roaming case, as there is only one level of mobility needed, namely mobility across different access systems.
The proposed architecture assumes that the IASA in the home network terminates the IP Access Service and thus provides access to PDNs (via the Gi interface). In case of local breakout, it is the serving IASA in the visited network that provides this functionality. 
Figure 7.X-1 shows the proposed roaming architecture.
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Figure 7.X-1: SAE Roaming Architecture

Notes:

· The IASA providing the Gi interface is selected per IP Access Service depending on the PDN (e.g., IMS, Internet, Corporate) for which the IP Access Service is needed. As this IASA determines the User IP for the IP Access Service, it remains the same throughout the lifetime of the bearer.

· In case of roaming, the S8 interface connects the serving IASA in the visited network with the appropriate IASA that provides the required PDN access in the home network. 

Note: 
It is assumed that the serving IASA in the visited network can flexibly connect with any IASA in the home network (as long the operator policies allow).

· If the UE moves and a different serving IASA is allocated (e.g., when the UE moves operator boundaries or leaves the service area of the previous IASA), relocation of the serving IASA takes place. The IASA in the home network provides the global mobility anchor during this relocation procedure.

· The serving IASA in the visited network handles the mobility when a UE hands off between different IP Access Systems. 

Note: 
The global mobility anchor provided by the IASA in the HPLMN is not involved in the inter-access system mobility that can be handled solely by the serving IASA in the visited network.

· Note: PDG+ and GW are logical entities that are FFS. They emulate the functionality of a MME/UPE towards the IASA (i.e., the S5 interface) in order to allow a common mobility management across the different SAE access systems. Towards the UE, these logical entities provide the S2 interface.


Figure 7.X-2 highlights the advantages of this roaming architecture, namely:
· Only a single roaming interface, namely S8, is required.

· Subject to roaming agreements and operators’ policies, IASAs in the home network can be flexibility connected with any serving IASA. This concept is referred to as S8-flex.

· Inter-access system handoffs are handled efficiently in the visited network (by the serving IASA) without the need of signalling to the home network.
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Figure 7.X-2: Roaming Interface S8-flex

Note: Because of the S8-flex and S1-flex concept, it is FFS whether the serving IASA should be co-located with the MME/UPE in order to reduce one level of mobility management in the roaming case.
7.X.3
Impact on the baseline CN Architecture

The impact of the discussed roaming architectures is FFS.

7.X.4
Impact on the baseline RAN Architecture

No impact currently foreseen. 
END OF PROPOSED CHANGE 
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