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Introduction

The TS 23.125 specifies that online/offline indicators are transported from CRF to TPF, as an information element in the charging rule, over the Gx interface.

The selection of online/offline charging method, for the bearer, is however typically subscriber specific. The TS 23.125 does not define any source for the information element in the charging rule, and therefore it needs to be clarified in the PCC architecture.

Discussion

In the PCC architecture there are three possible sources for the data determining whether online or offline charging applies:

1. The data already defined for the IP-CAN and made available to the TPF via IP-CAN specific means. In case of GPRS, the charging characteristics for the bearer governs whether online or offline charging applies. The charging characteristics may stem from the subscription data in the HLR.

2. Data, stored in the AF or made available to the AF by some other mean, and transported to the PCRF over the Rx+ interface. The PCRF provides the data over the Gx+ interface in the corresponding charging rule.

3. Data is stored in the SPR and transported to the PCRF over the Sp reference point. The PCRF provides the data over the Gx+ interface in the corresponding charging rule.

Following is a brief discussion of the pros and cons of each of the three alternatives.

Alternative 1 is a straightforward alternative. It can be expected that all types of IP-CAN require a related subscription where access/bearer charging characteristics, e.g. regarding online/offline charging, are defined. As specified in the TS 23.125, for online charging, the OCS strictly controls the rating decisions, i.e. including the free of charge rating. For offline charging there is a need for complete coverage in reporting bearer usage, as such data often is used for other purposes than charging. Thus reporting for offline charging for all services shall be possible although some of them may be known to be free of charge. The option to configure a node to mute the output of certain offline charging data does not justify mandating that a GW shall perform such muting on demand from a PCRF.

Alternative 2 

· Requires that the AF to be trusted to specify the bearer level charging characteristics, which is not a reasonable assumption in cases where Rx+ is inter-domain, i.e. where different legal entities are responsible for the AF and the PCRF

· Assumes that a service subscription, possibly defined by a third party service provider, shall define charging characteristics for the access service, which can be assumed to be a subscription in its own right.

A specific case is IMS, where the AF is the P-CSCF. IMS defines a subscription in its own right, with subscriber data stored in the HSR, including online/offline related data, e.g. primary/secondary OCS/OFCS address. These addresses are made available to the AF (P-CSCF) in the P-Charging-Function-Addresses header in SIP signaling. However, these addresses are specified to define the charging on IMS level, not on bearer level, and are therefore not valid for the bearer level charging. In IMS charging data is always generated in the home network (by AS/MRFC/S-CSCF), which makes the OCS/OFCS addresses invalid in the roaming case, where the bearer network is the visited network.

Thus, alternative 2 would mean impacts on the PCC architecture as well as the IMS architecture.

Alternative 3

The SPR is assumed to be intended for providing service authorization for services that are not authorized by other means, for example by IMS. A per service indication of whether online or offline charging is applicable, would open for both online and offline charging in parallel for the same bearer. In most cases customer care as well as legal aspects require the output of the offline charging data regard less the actual charging is performed online or offline.

The alternative 1 is the straightforward choice for determining whether online or offline charging is applicable. The charging characteristics P2-flag, which is designated as “prepaid charging”, shall indicate that online charging is applicable. The Rel-7 definition for charging characteristics includes 12 B-flags (behaviour flags). These may be applied for indicating options w.r.t. online charging, e.g. muting the request for online credit when the service is indicated to be free of charge from the PCRF.

In the situations described for alternative 2 and 3, the PCRF indicating that neither online nor offline charging is applicable may be useful for reducing the OCS load by muting the GW request for credit for that service.
Proposal

It is proposed to include the following changes in the TR 23.803.
================== First Changed Section =================

4.2.2.2 Gx+ reference point
The Rel-6 Gx reference point enables the use of service data flow based charging rules such as counting number of packets belonging to a rate category in the IP-Connectivity Network. This functionality is required for both offline and online charging. The Rel-5/6 Go reference point enables service-based local policy and QoS inter-working information to be transferred from the PDF to the PEP. In the PCC architecture the Go reference point can be realized together with Gx reference point with single protocol, using single message sequence to communicate both SBLP decisions and charging rules. Adding some new information elements to the existing Rel-6 Gx protocol to fulfil also SBLP requirements described in the chapter 4.1.2 can do this.
The charging method for the bearer is primarily governed by the charging characteristics, derived and interpreted according to TS 32.251. The GW may mute the request for credit for a service data flow, for which the PCRF indicates that it is not subject to any charging (“neither”).
	Charging rule indicates
	Charging characteristics indicate

	
	Online charging
	Other

	Online charging
	GW shall request credit from OCS
	GW may request credit from OCS if the OCS address is known

	Offline charging
	GW may request credit from OCS
	GW shall not request credit from OCS

	Neither
	GW should omit requesting credit from OCS
	


Table 4.x
The rules for GW requesting credit from the OSC.
One of the enhancements to be made to R6 Gx is to include the “Authorised QoS” information from PCRF to Gateway, so the Gateway can enforce the Authorised QoS at any time.

Gx+ shall evolve the charging rules defined in TS 23.125 [3] to support gating functionality (uplink and downlink).

The following list defines additions needed for Rel-6 Gx interface to support Rel-5/Rel-6 Go functionality:

· New parameters for authorization token and flow Id are needed;

· New parameters for QoS information (QoS class and bitrate) are needed;

· Flow description needs to be completed with enable/disable information for proper gating;

· Support of abort Gx+ session messages must be added to enable PCRF to revoke authorization, e.g. when application session is deactivated.

Editor’s note-ii: “Gx+” shall be considered as a temporary working name only, and will be changed to a proper reference point name once the work enters normative specification stage.
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