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1. Introduction

Currently in TS 23.203 it is assumed that there is always a single PCEF point in the network. It is quite possible that a differentiated service may be offered from the home network but which can benefit from optimal routing of one or more service data flows. In such a scenario when the UE is roaming, egress in the visited network will be required to support the optimal service data flow routing and there will be a consequential requirement to enforce PCC rules in the VPLMN. This paper proposes to allow for use of a PCEF in the VPLMN, even when the Application Function resides in the HPLMN. 

2. Single IP-CAN Session or dual IP-CAN Session approach to optimal routing
Realizing the optimal routing of one or more service data flows whilst positioning the application function in the home network may be realized by employing a single IP-CAN session which egresses in the visited network (e.g., a visited APN in GPRS), see Figure 1, or by a dual IP-CAN session approach whereby a “local” IP-CAN session is defined to handle the optimal routing of the media egressing in the VPLMN and a second “remote” IP-CAN Session is defined to handle the signalling which egresses in the HPLMN where it is routed to the HPLMN based Application Function, see Figure 2.
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Figure 1: H-AF, V-PCEF with single IP-CAN Session
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Figure 2: H-AF, V-PCEF with dual IP-CAN Session

In this second scenario, it is assumed that the UE includes additional functionality to allow it to use the “local” IP-CAN session for media whilst using the “remote” IP-CAN Session for application signalling/media negotiation.

The PPC architecture should not preclude the deployment of such scenarios supporting optimal routing.
3. Additional Functionality

Both the single IP-CAN Session and dual IP-CAN Session approaches to supporting optimal routing of media packets whilst having the Application Function in the HPLMN require additional functionality to exist at the PCRF. 

· The PCC architecture requires the ability to enable the H-PCRF when provided with session information by an application function, to determine whether a PCEF is in the same network as the PCRF or is located in a visited network.
· The H-PCRF requires the ability to recover information as to which PCEF(s) is(are) being used by an identified subscriber. Such information can be delivered over the Sp interface.
· When a H-PCRF determines that PCC rules need to be implemented by a PCEF in the visited network, the H-PCRF will need to forward the session information to the V-PCRF. The PCC architecture requires the ability for the H-PCRF to determine towards which V-PCRF the request needs to be sent towards.

Note, such information can be sent from the V-PCEF, e.g., included as an attribute in an AAA Accounting Start message which is proxied from the V-PCEF to the AAA server in the HPLMN where it is recovered and provided over the SP interface to the H-PCRF.

4. Overall Architecture
The architecture to support V-PCEF is shown below. The modifications required to existing interfaces include:

1) The addition of a V-PCEF identifier to the AAA Accounting Start message sent across AAA/Gi reference point
2) The addition to the SP reference point to support transport of a V-PCEF identifier from SPr to H-PCRF
3) The addition to the SP reference point to indicate the activated IP-CAN Session and the visited/home nature of each IP-CAN session from SPr to H-PCRF
4) The addition to the Rx reference point to enable the H-PCRF to determine whether a PCC rule needs to be installed on a H-PCEF or V-PCEF.

The architecture to support on-line charging by the V-PCEF requires the HPLMN be able to indicate to the VPLMN that on-line charging be performed and also to enable the H-OCS identifier to be provided to the Proxy OCS. The modifications required to existing interfaces include:

5) The addition of an indication across the Gi reference point that on-line charging is required, e.g., using the presence of the Accounting-Realtime-Required AVP in Accounting-Answer message of a Diameter based Gi interface to infer OCS handling or defining a similar attribute to be transported by an Accounting-Response message.

6) The addition of the H-OCS identifier to the Accounting-Answer/Accounting-Response message sent across the AAA/Gi reference point.
7) The addition of the H-OCS identifier across the Gy reference point to allow the V-PCEF to provide such information to the Proxy-OCS, e.g, by including a new AVP in the CCR message sent between V-PCEF and Proxy-OCS.
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Figure 2: V-PCEF Architecture
5. Conclusion 

It is proposed to consider the above possibility and discussion for specification of PCC architecture in roaming cases
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