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Introduction

Reference point S9 in TR 23.882 is defined as the roaming interface for Policy Control and Charging (PCC) allowing the HPLMN to dynamically control and finally enforce policies in the VPLMN. However, its use is identified as FFS. This document discusses the need for an open interface between hPCRF and vPCRF in roaming scenarios and proposes standardization of S9 reference point. 

Decision of what Protocol is used on S9 reference point is out of scope of this proposal.
Discussion

In roaming scenarios PCC policies need to be transferred from HPLMN to VPLMN based on the users’ subscription profiles. Standardization of S9 reference point between hPCRF and vPCRF has the following benefits: 
· It provides a general framework for transfer of policies from home to the visited PLMN under all roaming scenarios, i.e., home routed as well as local breakout scenarios, as it allows connectivity of PCEF to the same domain PCRF under all scenarios. Specifically for local breakout scenarios, transfer of policies from HPLMN to VPLMN can only be performed through S9 reference point. Moreover, S9 reference point provides an extensible and flexible architecture that allows handling of QoS and charging in the network. 
· It will enable vPCRF to act as a unified point for specification of PCC rules from both the home network and the visited network. HPLMN rules (provided by the hPCRF) can be refined by the VPLMN, and local policies can be enforced by the vPCRF. Note that the definition of the interaction between the two PCRFs has been specified as FFS in the Release 7 PCC framework; it needs to be defined how the vPCRF deals with precedence of rules, as well as how errors created due to partially/not meeting rules in VPLMN are handled. 
· It avoids the need to provide an inter-operator interface to policy enforcement functions (PCEFs) and the need for the PCEFs to potentially have to cope with conflicting policies of different domains (e.g., from vPCRF and hPCRF). In other words, standardizing the S9 reference point prevents PCRF of an operator domain (e.g., HPLMN) from having to be able to directly control the policy enforcement functions of the local network of a different operator domain (e.g., VPLMN), and enables the vPCRF to resolve/refine potentially conflicting PCC rules from the VPLMN and HPLMN.

· The S9 reference point can also be applied to roaming scenarios in case the VPLMN provides access to non-3GPP accesses. In these scenarios the PCEF function in a non-3GPP access network gateway (e.g., PDG) is controlled by vPCRF. The S9 reference point, as in 3GPP roaming scenarios, provides a generic mean for interaction/interworking between vPCRF and hPCRF. In roaming scenarios, the S9 interface is also used to transport any access-related information, e.g., RAT type, access-bearer activation/deactivation information, which may be needed by the home network for charging purposes.
Conclusion
The S9 reference point provides an efficient and generic path for exchange of different kinds of control and charging policies between the home and visited networks. Hence it is proposed that specification of an open interface between vPCRF and hPCRF (i.e. S9) in the roaming architecture is endorsed as a working assumption.
Proposal

The following text changes reflect the proposed working assumption in TR 23.882.
<<Proposed 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 target roaming architecture in case both the visited and the home networks are evolved Packet Core networks. Migration routes to this target roaming architecture are FFS. 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 SAE anchor is 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 3GPP Anchor and Home EPC is needed. This interface is referred to as S8.

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.

The 3GPP anchor, which anchors user plane for mobility between the 2G/3G access system and the LTE access system, is located in the VPLMN. 

Note: It is FFS what is the functionality of the Home Inter AS anchor.

Note: It is FFS what is other functionalities of the 3GPP anchor in VPLMN besides user plane anchoring between 2G/3G access systems and LTE system.

It is FFS whether 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.

The IASA in the home network remains the entity that terminates the IP Access Service.

In case UE traffic is not routed to the HPLMN, the SAE architecture is depicted in the following figure 4.3-2.

Editor's note: The update in Section 4.2 at SA2#52 that the split of the IASA into two functional entities, namely a 3GPP anchor and SAE anchor, requires the following figure to be updated. The decision to split the anchors is FFS.
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Figure 4.3-2: SAE Roaming architecture – Local Breakout

If and how to connect the Rx+ reference point is FFS.

The need for dynamic policies in the roaming case is FFS. In the case it is decided that PCRF in the visited network is used, one alternative solution is that the enforcement of the Home PLMN policies (e.g.: QoS and charging policies) by the visited Inter AS Anchor is performed through the interaction of Home and Visited PCRF. Possibly, the Visited PCRF may add/modify policies according to those defined in the VPLMN. The related reference point between PCRFs is referred as S9. The use of S9 is limited to this alternative solution and is FFS.

Additional reference points for roaming scenarios (in addition to those described in section 4.2)

S8:
indicates the roaming variant of S5 reference point when the Inter AS Anchor point is located in the HPLMN.

S9:
indicates the roaming variant of the S7 reference point for the enforcement in the VPLMN of dynamic control policies from the HPLMN. The use of S9 is FFS.
NOTE:
S2 and S4 reference points could be interoperator when the GGSN/PDG and the Inter AS anchor belong to different PLMNs.
<<End of the Proposed Change>>
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