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1 Introduction

In the last SAE adhoc meeting at Sophia-Antipolis, discussions had started on the suitability of the S9 reference point for the transfer of PCC policies from HPLMN to VPLMN based on the users’ subscription profiles. Although it is generally accepted that S9 can be used for transferring information between the home and visited networks, it remains if this is the best way forward given that the QoS and (static/dynamic) policy information can alternatively be conveyed via the S7 and S8 reference points coupled with the use of Service Level Agreement (SLA). This contribution aims to compare these two options for the transfer of QoS and policy information applicable for SAE roaming.
2 Discussion
The two alternatives possible for the transfer of QoS and (static/dynamic) policy information for SAE roaming are via:
A. S7 and S8 
B. S9 and S7
These are shown in Figures 1 and 2, respectively, for the home routed traffic roaming architecture.
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Figure 1. Using S7 and S8 for transfer of QoS and (static/dynamic) policy information for Home routed traffic
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Figure 2. Using S9 and S7 for transfer of QoS and (static/dynamic) policy information for Home routed traffic
Note: For the home routed traffic roaming, the same assumption as in [1] on the distribution of the PCC functions in the target architecture has been followed in the following discussion. Also, although non-3GPP IP accesses have been omitted from the figures for the sake of simplicity, the same conclusion should also apply.
In the following subsections, the advantages and disadvantages of these two alternative mechanisms are discussed.
2.1 Using S7 and S8 reference points
Besides not requiring standardising an additional reference point (S9), utilizing S7 and S8 will simplify the requirements on the PCC Framework in that less functionality is required of the home PCRF (hPCRF) and therefore, there is less processing load required of the hPCRF. Furthermore, this option can potentially reduce the MME/UPE relocation latency if a protocol with mobility management functionality strongly coupled with the QoS/policy control (e.g. GTP) is used over the S8 reference point.
Nevertheless, using this option would mean that the IASA is required to process the QoS and policy information from the hPCRF (and possibly translation may be required) and relay this to the UPE. This would increase the processing load of the IASA, and its complexity; given the existing functions it needs to support, the IASA is already a node of high complexity. In addition, the visited network would not be able to enforce local policies, when required.
2.2 Using S9 and S7 reference points
The main advantage with this approach is that it enables an extensible and flexible architecture for the exchange of information between the HPLMN and VPLMN for policy and charging and QoS handling. With the functionality of QoS/policy control ‘decoupled’ from mobility control, it is possible to achieve independency in the respective nodes from scalability, deployment and standardization point of view. For e.g, this would relax the load required of the IASA, and hence increase its scalability. Furthermore, by utilizing S9 and S7 reference points, a common framework for the transfer of QoS and policy information between HPLMN and VPLMN under all roaming scenarios can be achieved, enabling harmonization between the home routed traffic and local breakout roaming cases. Moreover, it enables the visited PCRF (vPCRF) to act as a central and unified point, where the home policies can be refined and local policies can be enforced, if required by the visited network. 
The disadvantage foreseen with this approach is that there would be an increase in functionality and processing load in the PCRFs (hPCRF and vPCRF). Also an additional reference point (S9) needs to be standardised.
3 Conclusion and Proposal
Utilizing the S9 and S7 reference points option seems to be the most extensible and flexible approach for the transfer of the QoS and policy information for roaming. Besides being able to have the transfer of information done in an architecturally equivalent fashion for both the home routed traffic and local breakout roaming cases, it does not have any impact on the IASA, unlike with the usage of the S7 and S8 option. This is a very important factor given that IASA is required to handle many functions and hence, its scalability is crucial. With regard to the extra functionality required of the PCRF and the need of an additional reference point, this is foreseen to be specified in the near future within the enhancement of the PCC framework in the Rel 8 timeframe.
Based on these, it is proposed to adopt S9 and S7 as the working assumption for providing the visited network with QoS and policy information. The text change proposal to reflect this in TR 23.882 [2] is as follows:
<<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. 

[image: image3.emf] 

Evolved    RA  N  

S   1  

GERAN  

UTRAN  

GPRS  Core  

G  b  

I  u  

S   3  

S  8  

S   2  

S 7  

Rx  +  

Home EPC   

MME  

UP  E  

S  6  

Op  .   IP  

Serv  

(IMS,   

PSS,  

etc.)  

Home  

Inter AS  

Anchor  

HSS  

S  6  

non 3GPP  

WLAN  

S4  

S   2  

vPCRF  

S  7  

hPCR  F  

Visited   

Network  

Home   

Networ k  

S  9  

Visited EPC  

Evolved    RA  N  

S   1  

S G i  

UTRAN  

I  u  

S   3  

S  8  

S   2  

Rx  +  

Home EPC   

MME  

UP  E  

S  6  

Op  .   IP  

Serv  

(IMS,   

PSS,  

etc.)  

Home  

Inter AS  

Anchor  

HSS  

S  6  

non 3GPP  

WLAN  

S   2  

vPCRF  

S  7  

hPCR  F  

Visited   

Network  

Home   

Network  

S  9  

* Color coding:   red  indicate s new functional element / interface  

3GPP    Anchor  

SGSN  

S5a  



 SHAPE  \* MERGEFORMAT 


 SHAPE  \* MERGEFORMAT 
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. S9 is utilised to provide the visited network with static/dynamic policies.

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


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. 

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. 

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>>
4 References:
[1] S2-062883, “PCC functions in Visited and Home network and Reference point functions needed to support them”, Nortel
[2] 3GPP TR 23.882 v1.4.0, “3GPP System Architecture Evolution: Report on Technical Options and Conclusions”
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