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Introduction

This contribution proposes a method for the correlation of charging information from the PS domain and the IMS as well as charging information between different networks. This method can be applied to on-line and off-line charging. As a result, network operators can implement very flexible charging models covering both the PS domain and the IMS.

At the SA2#20 meeting in Kobe, contributions from Alcatel (S2-012812), Nokia (S2-012885) and Siemens (S2-012832) addressed the issue and proposed different approaches. This contribution aims to combine the advantages of the different solutions. 

SA2#20 in Kobe discussed, whether a charging identifier should be generated in the IMS and transferred to the PS domain, or whether the existing GPRS charging identifiers should be transferred to the IMS and re-used for correlation in the IMS. 

The key advantages of generating a charging identifier in the IMS, as proposed by Nokia in S2-012885, are:

· It allows for correlation between networks.

· It is IMS specific and does not depend on the IP connectivity network.

· It is flexible enough to allow addition or removal of PDP contexts.

The hand key advantages of reusing the existing GPRS charging identifiers generated in the PS domain, as proposed by Siemens in S2-012832, are:

· There is no need to change any of the existing protocols (GTP, CAP).

· Changes to already existing and installed SGSNs or GGSNs are not required. 

· There is no need that the IP connectivity network (here: GPRS) supports an IMS specific parameter.

In summary this contribution proposes to combine both approaches:

A charging-identifier (called C-ID for now) is generated in the IMS and distributed in the IMS and between PLMNs. However, this charging identifier is not transmitted to the PS domain. Changes to the PS doamin are therefor not required. Instead, the charging identifiers from the PS domain (GPRS ChargingID and GGSN Address) are transferred to the IMS where they are combined with the C-ID to the full charging correlation vector, which is used for correlation within the PLMN. 

The combined approach combines all the advantages listed.

Generation and Distribution of a Charging Correlation Vector

Before the subscriber registers and invokes sessions, a signaling PDP context is build between the UE and the GGSN. Further PDP bearer contexts are activated for the bearer transport. All these PDP contexts are identified by the parameters GPRS ChargingID generated by the GGSN and by the GGSN address itself. 

When a PDP context is activated, a CAP dialogue with a CSE is started. The CAP message IDP-GPRS contains the parameters GPRS ChargingID and GGSN Address (cf. to 3GPP TS 29.078, clause 8.1). The proposal is to use the combination of GPRS ChargingID and GGSN Address for the correlation of the charging in different domains. This means that this part of the charging vector is generated in the PS domain for each PDP context and needs to be transmitted to the IMS.

The identifiers are transmitted to the IMS 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 Siemens concept, which was presented in S2-012832, is now extended by an additional charging identifier (C-ID), which is generated in the IMS during the session initiation. This C-ID uniquely identifies the SIP session. Note that there is only one C-ID for each session, which is generated in the first IMS that is traversed during the session setup. 

The combination of the C-ID, the GGSN address and the charging ID's of the PDP contexts of the session form the charging correlation vector. This charging vector is used for the correlation between the PS domain and the IMS of an operator. For the correlation between networks (e.g. Home IMS of the A-party and Home IMS of the B-party) only the C-ID needs to be exchanged, see figure 1.
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 Figure 1: Overview of the charging correlation concept

When the GPRS Charging ID has been retrieved from the GGSN, the P-CSCF can combine it with the GGSN address and the C-ID to form the charging correlation vector. This correlation vector is delivered 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 GPRS Charging-ID would be passed to the CSE using the existing CAP mechanisms without that a change would be required. 

The C-ID is transferred from one serving CN subsystem to another serving CN subsystem (e.g. from A-party's home network to B-party's home network).

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 2: Generation and distribution of the Charging Correlation Vector for Online Charging

Note:  Only relevant nodes are shown
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Figure 3 Generation and distribution of charging correlation vector 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 full charging correlation vector is known in the IMS. The C-ID must be included in all CDR's generated in the IMS. For each PDP context, there must be at least one CDR that contains the C-ID and the GPRS Charging ID. This could e.g. be written by the P-CSCF or by the S-CSCF. As the GPRS Charging ID appears in the CDRs written by the GSNs, the CDRs belonging to the same session can be identified and processed accordingly in the CGF/CCF or post-processing. For inter-operator clearing the C-ID is utilized.

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 cases, the charging identifier must be transmitted via the CAP dialogue(s) and ISC, for CAP this is done in the IDP message. So the prepaid server is able to correlate the two legs. In addition the C-ID shall be transferred from the IMS to the prepaid server.
Note that the mechanism described in this paper could also be extended for content based charging. Once the charging vector is known in the IMS, it could easily be transmitted to a content server. The content server would then add the C-ID to all charging requests.

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

2. The charging correlation vector consists of 

· an IP connectivity specific identifier, which is generated in the IP connectivity network and transferred to the IMS, and

· a globally unique charging ID (C-ID), which identifies the IMS session. The C-ID is generated in the IMS of the first PLMN in the SIP session initiation path.

3. In the PS domain, the combination of GGSN address and GPRS Charging ID is used as the IP connectivity specific charging identifier. The GPRS 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 is included in the charging correlation vector. The Go reference point shall support the transfer of the GPRS Charging ID from the GGSN to the P-CSCF.

4. The Mw, Mr, Mg, Mi and ISC reference points shall support the transfer of the charging correlation vector.

5. The correlation between different network operators is performed based on the C-ID. For this purpose, the C-ID is transferred from one serving CN subsystem to another serving CN subsystem (e.g. from the A-party's home IMS to the B-party's home IMS).
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