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Introduction

The PCC architecture applicable to the use of services whilst the UE is roaming within a visited network should be determined through examination of the typical procedural scenarios relevant to visited network service usage. 
Discussion
The PCC functionality and architecture relevant to the usage of services accessed via a GW in the visited network (i.e. a generic network; GPRS or IP-CAN) is a subject of ongoing study within TS 23.203. The required functionality and architecture can best be analysed by examining the procedural scenarios that are considered typical and relevant to visited network service usage. At the highest level the required functionality can be examined within the following procedural scenarios:
· session establishment

· AF-related session modification.

· AF-unrelated session modification.

These scenarios are discussed below.
Session Establishment 
In a typical session establishment scenario, the visited network operator will wish to assign generic and statically defined policies for the visiting user (perhaps differentiated according to which network owns the visiting user’s subscription). In such a scenario PCC authorisation is not necessarily required from the PCRF since statically configured rules within the PCRF can typically be used. In particular interaction with the PCC functions within the home network is not useful. Much of the information that could be obtained from the home network PCC functions is proprietary to the home network, and will be meaningless within the visited network, e.g. the user’s subscribed services, service IDs, service flow classifiers, PCC rule names and rule base-names, charging keys (rating groups). Service flow based policies can be statically defined for visiting users (these service flows are not known in the home network, therefore there is no need for interaction with the home network PCC elements).
Certain information is needed from the home network during session establishment; specifically information to indicate whether the user is subject to online or offline charging (and, if online charging is applicable, the address of the online charging function); also possibly the maximum requested bandwidth for the user. It is clear that the provision of such information does not require the involvement of the PCRF in the home network and could for example be provided via existing reference points such as Wm. 
AF-Related Session Modification 
Dynamic service flow-based policy and charging control is needed to support session modification where an AF is initiating the modification. In this context the interaction between the AF and the PCRF is fundamental to the PCC decision. Two scenarios have so far been identified in this regard; (i) where the AF is located in the visited network, and (ii) where the AF is located in the home network.
(i) AF located in the visited network. 

This is the typical scenario expected for IMS services usage. In this case all information required for PCC is provided by the AF to the PCRF via the Rx reference point, and the PCC elements in the home network are not needed. Note: it is in theory possible that within an AF-initiated scenario there is also interaction with the SPR, which in this case will be located in the home network. However, there are no clear use cases requiring such interaction, and it is therefore suggested that an inter-operator Sp interface is not included within the architecture until such requirements are established. 
(ii) AF located in the home network.

This is a more questionable scenario for IMS services usage. However also within this scenario all information required for PCC can be provided by the AF to the PCRF via the Rx reference point, and the PCC elements in the home network are not needed. There may however be a need to recognise some additional functionality associated with the Rx reference point in order e.g. to

· enable discovery of the PCRF in the visited network

· minimise the number of connections to the visited network PCRF

· hide the respective network topologies.
Given that these are not existing functionalities of the PCRF it is not proposed that the home network PCRF is positioned between the AF and the visited network PCRF in order to provide these functionalities. Instead a simple “AF proxy” is proposed to enable this scenario.
AF-Unrelated Session Modification 
This scenario is somewhat similar to the Session Establishment scenario. PCC rules are provided to the visited network PCEF by the visited network PCRF. There is no value provided via interworking of the PCC functions within the visited and home network given that the services flows relating to the visited network cannot ordinarily be authorised by  the home network.
Proposal
The following changes are proposed to TS 23.203. 
**** Start of 1st set of changes ****

B.1.5
Architectural aspects

Editor’s note: It is FFS which credit control related interfaces (e.g. Gy, Re, Rc) must support inter-operator communication.

Editor’s note: It is FFS which subscription related interfaces (e.g. Sp, Wm) must support inter-operator communication.
B.1.5.1
Logical architecture of PCEF in the visited network
When e.g. for routing optimisation the PCEF in the visited network is used, the following functionalities are identified:

- Session establishment, based primarily on statically predefined rules in the PCEF.

- AF-related session modification, based primarily on the dynamic information provided by the AF to the visited PCRF. 
The usage of PCC functions within the home network is not explicitly required.
A logical roaming architecture is shown below.
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Figure B.1: Logical architecture of PCEF in the visited network
Editor’s note-i:
 whether to introduce a new reference point between the home PCRF and the visited PCRF or just to extend the existing reference point to support the PCC roaming is FFS.

Editor’s note-ii: 
the need for a proxy OCS and whether to introduce a new reference point between the home OCS and the proxy OCS or just to extend the existing reference points to support the PCC roaming is FFS.
Note: 
the interface between the Billing systems is out of scope of this TS.
**** End of 1st set of changes ****

References

[1]
xxx

3GPP

SA WG2 TD


_1204972149.vsd
Visted


V-GW


PCEF


Gx


Visited Network


Rx


Gy


?


Offline


Charging


System


(OFCS)


Gz


AF


 


Billing System


Billing System


CAMEL


SCP


Service Data


Flow Based


Credit Control


Online Charging System (OCS)


 


Policy and


Charging Rules


Function


(V-PCRF)


AF


Rx


Home Network


Proxy OCS



_1201604427.vsd
Subscription�

Profile�

Repository�

(SPR)�

Sp�

Visted�

V-GW�

PCEF�

Gx�

Visited Network�

?�

Gy�

?�

Offline�

Charging�

System�

(OFCS)�

Gz�

Home�

 �

Policy and�

Charging Rules�

Function�

(H-PCRF)�

Billing System�

�

Billing System�

?�

CAMEL�

SCP�

Service Data�

Flow Based�

Credit Control�

Online Charging System (OCS)�

 �

Policy and�

Charging Rules�

Function�

(V-PCRF)�

AF�

Rx�

Home Network�

Proxy OCS�

�


