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Introduction

This contribution proposes a method for the correlation of charging information from the PS domain and the IMS. This method can be applied to prepaid and postpaid charging. As a result, network operators can implement very flexible charging models covering both the PS domain and the IMS.

Within 3GPP, the following charging levels occur:

· Transport Charging: the PS domain network performs the charging of the usage of bearer resources. A typical example would be volume based charging.

· Service Charging: This denotes the charging for services provided by the IMS. Typical examples would be voice or video call with a certain QoS. The charging model could implement a time based charging.

· Content Charging: This means the charging for the provisioning of information, like Web-pages or the sale of hard or soft goods. While this document does not consider Content Charging, the concept presented can be extended to work for content charging.

The charging correlation shall be possible for both prepaid and postpaid subscribers.

· For a qualified billing process it is necessary, that all generated CDRs can be assigned to the session they originate from. This would be possible by putting a ID into the CDRs. This Charging ID has to be unique for each PDP context.

· For prepaid the correlation is even more important. It must be possible to influence the charging in real time for instance to instruct some network elements to renounce charging, in the case that this is sufficiently done by other network elements. A prominent example would be a voice/video call, which might be charged by time in the IMS, so the volume charging in the PS domain has to be disabled.

In summary, the correlation of the charging in the PS domain and the IMS has the following advantages:

· The user can be presented a consistent and understandable bill, which does not include a plethora of charging requests from all involved network elements but only one summarized data set. The technical details of generating a bill with the total costs of a session can be hidden from the user.

· The network operator will be enabled to implement flexible tariff models. It is up to the operator if he e.g. wants to set the access or the service usage free of charge or charges a combination of both. Moreover, the tariff model can be changed during a session.

Usage of a Unique Correlation Identifier

Before the subscriber registers and invokes sessions, a PDP context is build between the UE and the GGSN to transport SIP signalling. When a subscriber wants to use a service, e.g. to make a voice/video call, a SIP session is set up. During the initial message exchange and capability negotiation  the P-CSCFs of A-side and B-side send the authorization token (part of the later binding information) to the UEs. After that the resource reservation starts including set-up of a PDP context. During the resource reservation, the binding information (authorization token and flow ID) is transferred to the GGSN. The parameter GPRS ChargingID is generated by the GGSN. The SGSN starts a CAP dialog with the CSE. The CAP message IDP contains the parameters GPRS ChargingID and GGSN Address (cf. to 3GPP TS 29.078 "(CAMEL) Phase 3; CAMEL Application Part (CAP) specification", clause 8.1).  The proposal is, to use the combination of GPRS ChargingID and GGSN Address as the charging correlation identifier for the correlation of the charging in different domains. This means that the charging identifier is generated for each PDP context in the PS domain and needs to be transmitted to the IMS.

Transmission to the IMS is be done via the Go interface. This can be performed as part of the QoS authorization dialog between GGSN and P-CSCF. Another possibility is a new message exchange between P-CSCF and GGSN. This new message exchange is performed after the SIP COMET message, which is sent during resource reservation.

When the charging ID has been retrieved from the GGSN, the P-CSCF can deliver it to all other IMS network elements involved in charging, in particular the S-CSCF and - in case of online charging - the online charging application server. One option would be to send a SIP INFO message via the ISC to the SIP-AS. In case of an IM-SSF, the charging-ID would be passed to the CSE using the existing CAP mechanisms without that a change would be required.

In figure 1and figure 2 the overall mechanism is shown for online and offline charging. For online charging the example shows the case, where an IM-SSF is used.
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Figure 1: Propagation of a charging correlation identifier from the PS domain into the IMS for online charging

Note:  Only relevant nodes are shown
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Figure 2: Propagation of a charging correlation identifier from the PS domain into the IMS for Offline Charging

Note:  Only relevant nodes are shown

Correlation of Charging Information for Online and Offline Charging

Applying the described mechanism, the correlation can be done for offline and online charging in the following way:

Offline Charging: The charging correlation identifier is known in both the PS domain and the IMS and must be included in all CDR's. Using this identifier the tickets belonging to the same session can be identified and processed accordingly in the CGF/CCF or post-processing.

Online Charging: A prepaid server is connected through a CAP interface to the SGSN in the PS domain, and either connected directly to the S-CSCF via the ISC interface or via an IM-SSF through CAP and ISC interfaces. In both the CAP dialogue(s) and through ISC the charging correlation identifier must be transmitted, for CAP this is done in the IDP message. So the prepaid server is able to correlate the two legs. This enables the operator to implement a flexible charging model. 

An example for a flexible-charging model could be a voice/video call. The prepaid server receives two requests for the same session, one from the SGSN, one from the S-CSCF. He could instruct the S-CSCF to apply a time based tariff and at the same time instruct the SGSN to set the session free of charge in order to avoid additional volume based charging. Even more flexible charging models, which change dynamically, could be thought of.

Note that the mechanism described in this paper could also be extended for content based charging. Once the charging correlation identifier is known in the IMS, it could easily be transmitted to a content server. The content server would then add the identifier to all charging request.

Summary

To support the correlation of charging information, the following principles apply:

1. A correlation identifier shall allow for the correlation of charging information from multiple network entities supporting the same IMS session. 

2. For all kinds of IP connectivity networks, the charging identifier is generated in the IP connectivity network.

3. The charging correlation identifier is generated in the PS domain and transferred to the IMS. This charging ID is unique for each PDP context. When several PDP contexts are used in a single session, one charging ID for each PDP context needs to be transferred to the IMS.

4. The combination of GGSN address and GPRS Charging ID is used as the unique charging correlation identifier.

This solution has the following advantages:

· The solution is compatible with the already existing CAP standard and does not require changes to the CAP protocol.

· The solution is compatible with the existing mechanism in the PS domain and does not require changes to the existing protocols in the PS domain.

· The solution works across network boundaries in roaming scenarios.

Discussion of Possible Alternatives

In the solution described in this contribution a charging correlation identifier is generated in the PS domain and transferred to the IMS. Alternative solutions would include

· to generate an identifier in the UE, or

· to generate an identifier in the IMS.

Generating an identifier in the UE would need security mechanisms for fraud protection and updates to existing protocols and network elements.

Generating an identifier in the IMS seems natural considering the desired access independence of the IMS. However, this identifier then needs to be transmitted via CAP from the SGSN to the CSE, implying that the CAP protocol must be expanded and the already existing SGSN nodes need to be upgraded. In addition, the new identifier needs to be transported between the GSNs. In contrast, the solution, which is proposed in this contribution, does not require any changes to the existing protocols. 

More generally, the generation of the correlation identifier in the IP connectivity network and a flexible format in the IMS minimize the requirements on the IP connectivity network. In other words: though the solution proposed above is GPRS specific, it can be generalized to other IP connectivity more easily, as it does not expect the IP connectivity network to support a particular charging identifier.

Proposal

It is proposed to include the following text to clause 5.3 of TR 23.815.

5.3
Correlation of Charging Information from Different Network Elements and Domains 

To support the correlation of charging information, the following principles apply:

1. A correlation identifier shall allow for the correlation of charging information from multiple network entities supporting the same IMS session. 

2. For all kinds of IP connectivity networks, the charging identifier is generated in the IP connectivity network.

3. The charging correlation identifier is generated in the PS domain and transferred to the IMS. This charging ID is unique for each PDP context. When several PDP contexts are used in a single session, one charging ID for each PDP context needs to be transferred to the IMS.

4. The combination of GGSN address and GPRS Charging ID is used as the unique charging correlation identifier.
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