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Introduction

There are several open issues that inhibit the application of current flow based PCC specification to the usage of services in a visited network. This contribution discusses some of those issues, and proposes their treatment within the Rel-7 standard.
Discussion
The PCC functionality pertaining to the use, by a roaming subscriber, of services accessed via a GW in the visited network (i.e. a generic network; GPRS or IP-CAN) is still somewhat open. (In this context ‘services’ includes both individual ‘flow based’ services offered by the visited network and generic ‘local breakout’). There are number of open issues to be clarified, some of which are discussed below.
It is furthermore assumed in this contribution that it may not be realistic to expect that these issues may be fully clarified within the release 7 timescale. 
The following issues are examined.
Subscription based authorisation of services & service flows. 
PCC supports the authorisation of services and service data flows based on subscription information (i.e. from the SPR). It is assumed, typically, that the subscription information is located in the home network. In a visited network services scenario the SPR, in the home network, is unlikely to be able to provide relevant service or service flow based information to the visited network since the visited network services will not typically be known to the home network. (Service identifiers and IP flow classifiers will generally be unique to a network, and regarded as proprietary the network operator in question). Furthermore, it cannot be anticipated that there will be any wide scale standardisation of services between operators. (Some exceptions may exist however, e.g. where the home and visited network operators implement a close services sharing partnership). 
Certain ‘APN level’ services such as local breakout could conceivably be commonly standardised; however, such services may not necessarily require utilisation of a full PCC architecture (i.e. including PCRF and SPR functional elements, with support for subscription notifications) and could for example be implemented via predefined PCC rules in the GW of the visited network, and additionally an interface similar to ‘Wm’ to provide bearer authorisation.
(Note: There is already some functional overlap between the Gx and Wm reference points)
Provision of charging parameters for a service flow

PCC supports the provision of charging parameters applicable to service flows, such as the charging method and charging server address(es). These charging parameters are provided from the subscription information in the home network. As noted above, however, there may be no requirement for service flow-based parameters. Similarly, a full PCC architecture may not be required and charging parameters at bearer level could for example be implemented an interface similar to ‘Wm’, which already provides bearer level charging parameters.
Reporting

PCC defines reporting at either charging key level, or charging key plus service identifier level. It cannot however be expected that either of these attributes can similar be identified in both the home and visited network.

Credit control

PCC utilises the charging key within service flow based credit control, as a pointer to credit resources or quota that may be authorised regarding a service flow. As noted above, the charging key cannot be expected to be commonly recognised between the home and visited networks. One significant aspect of credit control to be resolved concerning the use of visited network services is currency translation, i.e. in order to map a currency resource value in the home network to precise values of quota units (time or volume) to be metered in the visited network, which may use a different currency to that used by the home network. 
(Note: it is assumed that the visiting subscriber’s account balance for the purposes of credit control is in the home network, but it requires further study to determine whether rating occurs in the visited network (which knows the service tariff) or the home network. Such further study should determine whether either Gy or Rc (between the OCS and Account Balance Management Function) should be specified as inter-operator interfaces)

Proposal
To create an informative annex to TS 23.203 in order to document open issues related to PCC and the use of visited network services, including working assumptions and issues that can be resolved within release 7 timescale, and required study items. The text provided below is proposed as a starting point.
**** Start of 1st set of changes ****

Annex B (informative):


B.1
Aspects relating to PCC and usage of visited network services
This section relates to the use, by a roaming user, of services accessed via a GW in the visited network (i.e. a generic network; GPRS or IP-CAN). 
B.1.1
General aspects
It cannot be assumed that service identifiers, PCC rule names and PCC rule base names may be commonly understood between the home network and the visited network.
B.1.2
Charging related aspects
It cannot be assumed that charging keys may be commonly understood between the home network and the visited network. 
B.1.2.1
Reporting
Note: it is FFS what reporting level is applicable between the visited network and the home network in regard to the reporting of service usage within the visited network.
B.1.2.2
Credit Control
The account balance management function is located in the home network.
Note: it is FFS whether charging key is applicable for credit control between the visited network and the home network in regard to the reporting of service usage within the visited network.
Note: It is FFS whether Rating occurs in the home network or the visited network.

Note: It is FFS how to perform credit control where the home and visiting network are subject to different monetary currencies.
B.1.3
Policy control related aspects 

B.1.4
Subscription related aspects 
The subscription profile for the visiting user is located in the home network.
Typically, the home network shall provide sufficient subscription information so that the appropriate PCC rules can be provisioned to the visited GW. This includes providing information to identify PCC rules at bearer or access point level, but may be unable to provide detailed enough subscription information for the visited network to construct service flow based rules. Charging parameters (e.g. charging method and OCS/OFCS addresses) may be provided only at bearer or access point level.
B.1.5
Architectural aspects
Note: It is FFS which credit control related interfaces (e.g. Gy, Re, Rc) must support inter-operator communication.

Note: It is FFS which subscription related interfaces (e.g. Sp, Wm) must support inter-operator communication.

**** End of 1st set of changes ****
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