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In this contribution, S2 IF is clarified from the roaming aspect.
1. Introduction
In the current section 4.3.1 “Scenario 1: Evolved packet core in the Visited network – Evolved packet core in the Home network,” the definition of the “Roaming” is not clarified since S2 can be connected to both home EPC and visited EPC. In this contribution, we clarify the S2 access scenarios by categolizing the cases where the WLAN is owned by visited and third party operator in roaming situation, and input discussion results in section 4.3.1.

2. Discussion
Although the roaming architecture is under revision in response to the result of non-roaming architecture at SA2#52 meeting, it is not well studied about which IF would be the roaming IF that connects different PLMNs, e.g. home network and visited network.

In the roaming architecture for home routed traffic shows two roaming IFs for U-plane data transport, i.e. S2 and S8. The descriptions of IFs in TR are as follows:

S2:
It provides the user plane with related control and mobility support between WLAN 3GPP IP access or non 3GPP IP access and the SAE Anchor.

S8:
indicates the roaming variant of S5 reference point when the Inter AS Anchor point is located in the HPLMN.
It is obvious that the S8 IF is the roaming IF that connects evolved packet cores of home and visited network to enable roaming subscribers to access the home network services. On the other hand, it is not clear which IFs needs to be used for mobility support and U-plane transport for WLAN access.

Considering the WLAN operator and SAE operator relationship in roaming scenario, followings are example scenarios how the user traffic will be accommodate through WLAN access. In the following, WLAN is assumed to be operated by the local operator network, and some of the IFs are referred by different names from currently used in the roaming figure for explanation.
· Example 1: WLAN is used as one of the access system to the visited operator network, and it is possible to access home operator service by using WAG-PDG IF which is defined by TS23.234 (I-WLAN). 
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In this case, Wp IF defined by TS23.234 is used to transport U-plan data, so that this could be considered as the roaming IF in addition to S8 IF. If the home operator wants to achieve the mobility from 3GPP access systems to WLAN and visa versa, the home network should have home anchor to reroute the U-plane packet to the correct IF though which the UE is currently connecting. For mobility, two different roaming IF needs to be activated.

· Example 2: WLAN is used as one of the access system to the visited operator network, and the access to the home network is achieved through S2r IF which connects PDG and Home Anchor.
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In this case S2r IF is considered as the roaming IF in addition to S8IF. If the home operator wants to achieve the mobility from 3GPP access systems to WLAN and visa versa, the home network should have home anchor to reroute the U-plane packet to the correct IF though which the UE is currently connecting. For mobility, two different roaming IF needs to be activated, but the number of entities between Home Anchor and PDG can be reduced compared to the example 1.

· Example 3: WLAN is used as one of the access system to the visited operator network, but the visited network uses the local mobility anchor for handover performance optimization and reduction of signalling load towards the HPLMN, PDG connects to the local anchor and then, the roaming IF will be utilize S8 instead of S2r in example 2.
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Form the above analysis of possible WLAN roaming senarios, it needs to be defined which IF(s) would be the roaming IF for WLAN and how it will be used considering the inter access system handover, e.g. between WLAN and LTE. In this study, following points also need to be considered.

· Handover performance between different access systems within the visited network

· Reduction of the number of signaling to the home network

· Minimization of the number of IFs to reduce the load for interoperability test between operators.
3. Conclusion
This contribution clarifies the roaming IF focusing on the WLAN access.

We propose to agree on that we need further study on S2 roaming IF is necessary and to add the following text in TR 23.882.
**** Start of the1st change ****
4.3.1
Scenario 1: Evolved packet core in the Visited network – Evolved packet core in the Home network

In this section it is considered the high level roaming architecture in case both the visited and the home networks are evolved Packet Core networks. Two alternative architectures are shown, depending on whether UE traffic has to be routed to the HPLMN or not. It is FFS whether the two alternatives can be used in parallel by a UE, e.g. when only a part of the user's traffic has to be routed to the HPLMN.

In case UE traffic is routed to the home network, the SAE architecture is depicted in figure 4.3‑1.

Editor's note: The update in Section 4.2 at SA2#52 on showing the split of the IASA into two functional entities, namely a 3GPP anchor and SAE anchor, requires the following figure to be updated. Whether the anchors are going to be separated is FFS. In particular, although the Home IASA is illustrated in the HPLMN, it is still an open issue whether the 3GPP anchor and/or SAE anchor are located in the VPLMN. It is FFS how the above changes impact the SAE roaming architecture depicted below. 
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Figure 4.3-1: SAE Roaming architecture – Home routed traffic

For home routed user traffic the Inter AS Anchor is located in the HPLMN. Due to this reason, an interface between the Visited MME/UPE and Home Inter AS Anchor is needed. This interface is referred to as S8 and is the same reference point as S5 plus possible supplementary functions, if needed, related to roaming scenarios.
It is FFS which interface is used for WLAN roaming access scenarios, and relation between S2 and S8 needs more study.
The vPCRF is located in the VPLMN, while hPCRF is in the HPLMN. The need for a vPCRF and the reference point S9 is FFS.

It is FFS whether the inter-3GPP access system Mobility Anchor and/or the Mobility anchor between 3GPP and non-3GPP access systems is provided by entities in the visited network or by the Home Inter AS Anchor.

It is FFS whether it is advantageous to allow inter-access system handover also in the visited network (e.g.: in the same node as the MME/UPE). The IASA in the home network remains the entity that terminates the IP Access Service.

It is FFS whether the GPRS Core contains a GGSN for this roaming architecture. In case a GGSN is included it is FFS whether a GGSN in HPLMN or VPLMN is used.
**** End of the 1st change ****
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