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Abstract of the contribution: This contribution studies cases involving two PCEFs and proposes to specify one PCEF in a co-located Inter-AS anchor and one PCEF in HPLMN for home routed traffic.

1
Introduction

From PCC architecture point of view there are significant effects whether there are one or two PCEFs involved for single user and thus those effects should be taken into account when PCEF position is determined in the evolved system architecture. This contribution studies cases where there are potentially two PCEFs involved and proposes solutions for those scenarios.
2
Discussion
There can be identified following cases when there potentially are two PCEFs involved for single user:
2.1
User traffic from 3GPP access goes via SAE Anchor
In case all traffic from 3GPP access goes via SAE Anchor, there will be potentially two PCEFs involved simultaneously: one in 3GPP Anchor and one in SAE Anchor. Allowing a direct breakout from 3GPP Anchor for user traffic from 3GPP access systems, unnecessary UP delay and UP load in SAE Anchor, as well as overhead from non-3GPP mobility protocols such as Mobile IP, can be avoided. In case of direct breakout from 3GPP Anchor for user traffic from 3GPP access systems, there is always only one PCEF that is used: when the user is in 3GPP access systems, the PCEF is in 3GPP anchor, and when the user is in non-3GPP access networks, the PCEF is in SAE Anchor.
2.2
Mobility between 3GPP and non-3GPP accesses

Assuming the 3GPP Anchor and the SAE Anchor are separated there are two PCEFs that has to coordinate their PCC rules in order to support UE mobility between 3GPP and non-3GPP accesses. If 3GPP and SAE Anchors are co-located, there is only one PCEF and such co-ordination is not required.

2.3
Home routed traffic from 3GPP access system for a roaming subscriber

Third potential case for two PCEFs simultaneously used to control user traffic is when roaming subscriber is attached to 3GPP access system and the user traffic is routed to home network. The question is whether there is real need to have two PCEFs on the path. In order to find answer to this question, deeper look at the policy information is needed.
The main focus in the PCC architecture is how to provide access independent PCC rules in order to enable service data flow detection, service data flow level policy control (gating, QoS) and service data flow based charging (charging key, service identifier, charging method, metering method, reporting level etc). In addition to PCC rules the PCRF can provide bearer level QoS authorization to the PCEF. It is obvious that PCEF is needed in HPLMN to control service usage, charging and QoS on service flow level (i.e. PCC rule level) as the service is provided within HPLMN.
But the information that is included into the PCC rules (service id, rating group, rule identifiers, etc.) are not globally standardised and may not be mutually understood within VPLMN and HPLMN. Thus control of home routed traffic based on PCC rules in VPLMN is not an issue. The major issue in VPLMN is to provide bearer with sufficient QoS for the home routed traffic, which means that only policy control information that is needed in VPLMN is bearer level QoS.
3
Conclusion
As discussed above, it is not preferable to force traffic of a user accessing in 3GPP Access networks to go via an additional SAE Anchor due to the additional UP delay and SAE Anchor dimensioning to accommodate the additional load, and the overhead from non-3GPP mobility protocols such as Mobile IP. It is also shown that it is possible to provide direct breakout from the 3GPP Anchor. In this case, the PCEF in 3GPP Anchor and the PCEF in SAE Anchor could in principle coordinate their PCC rules in order to support UE mobility between 3GPP and non-3GPP accesses. However, due to the additional standardization and implementation effort required to solve such coordination in detail, it is better to co-locate the 3GPP and SAE Anchors and use a PCEF common to both. This applies to both non-roaming and roaming cases.
In case of home routed traffic from 3GPP access system for a roaming subscriber, the PCC rule level (i.e. service flow level) policy enforcement is needed only in the PCEF of Inter-AS Anchor in HPLMN. The 3GPP Anchor in VPLMN needs to take care of bearer level QoS and potentially bearer level accounting.

4
Proposal

It is proposed to make the following corrections in section 7.1.2 of TR 23.882:

**** Start of changes ****

7.1.2
Solution for key issue Policy control and Charging

-
It shall be possible to inform the PCRF what radio access technology a subscriber is utilizing since depending on operator configuration it may influence what policy control and charging rule is being activated by a PCRF.

-
The PCC interfaces already defined in Rel-7 shall be used as a basis in an SAE context and may be evolved to meet SAE requirements.


-
The PCC functionality shall in an effective way be able to handle different QoS models cf. e.g. I-WLAN vis-à-vis WCDMA.
-
The PCEF shall be located in the functional entity that anchors the user plane for mobility between both the 2G/3G and LTE access systems, and the 3GPP and non-3GPP access systems.
-
In case of home routed traffic roaming case, the PCEF with PCC rule level (i.e. service flow level) policy enforcement shall be in the HPLMN, and the bearer level QoS control by visited operator shall be in the VPLMN.
**** End of changes ****
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