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Introduction

This contribution proposes an architecture for off-line and on-line charging. This architecture is illustrated in several concrete examples.

The present contribution considers only the charging of service usage in the IMS in connection with access charging in the PS domain. Charging for content provided by dedicated content servers is outside the scope of this contribution.

Discussion

In the following figures a charging architecture is shown for off- and on-line charging in a home and roaming case. The following considerations have been taken into account:

There is a network element that collects offline charging information from different IMS network elements. The functionality is very similar to the CGF known from the PS domain, and in fact the IMS charging collector could be an evolution of or co-located with the CGF. This is shown by splitting up the box representing the charging collection from IMS and PS domain into two triangles. However, the box is named CGF for the time being. The charging collector is responsible only for off-line ticket collection.

IMS network elements that are involved in offline charging support the Ca interface for sending events towards the charging collector.

For prepaid, care has been taken to provide a smooth migration from existing, CAMEL based prepaid solutions towards the IMS. The following things have been taken into account:

· The IMS prepaid solution shall interoperate with the PS domain prepaid solution. The only standardized way for doing prepaid in the PS domain today is via CAMEL.

· A CAMEL based prepaid service for the CS domain shall support IMS prepaid by connecting the CSE to the S-CSCF via an IM-SSF.

· From the S-CSCF’s point of view, a native IMS prepaid implementation shall behave similar to a CSE/IM-SSF based prepaid solution. In particular, it should be implemented as a SIP AS.

Summary and Conclusion
We propose to approve the following principles for the charging architecture:

· The Ca interface is introduced between the IMS elements and a CGF for off-line charging.

· Online charging is provided according to the service provisioning architecture as described in TS 23.228, clause 4.2, that is, via ISC or a combination of CAP, IM-SSF and ISC.

· A single pre-paid server (PPS) controlling bearer and session charging ensures consistency and correlation.

Proposal

1. It is proposed to agree on the principles identified in section Summary and Conclusion of this contribution.

2. It is proposed to add the sections 6.x Charging within a single IMS and 6.y Call to a subscriber in the CS/PSTN to clause 6 of TR 23.815.

3. It is proposed to add the sections Charge Detail Records and Prepaid Service to clause 5.1 of 23.815.

6.x Charging within a single IMS

In the first two figures the simplest case, a session within the home IMS, is shown. This and the following example assume that the a-party the charged party, this is inline with current charging models.  

In Figure 1, the A-party is charged via off-line mechanisms. There is the Ca interface between the IMS network elements P-CSCF and S-CSCF and the CGF, so that charging information can be delivered to the charging collector directly. GGSN and SGSN send their charging information via the Ga interface to the CGF, which may be the same system. This eases the correlation of charging information from the PS domain with those from the IMS. 
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Figure 1: Home=Visited System off-line Example, IMS session

In the Figure 2, an IMS session to a B-party with on-line charged A-party is shown. In this example, a prepaid server (PPS) implements the online charging. To guarantee  the correlation of charging information from the PS domain and the IMS, the same PPS handles the whole session. The PPS controls charging in the PS domain via CAP, as introduced with Rel-99. The PPS controls charging in the IMS via ISC and CAP by using service provisioning methods as described in TS 23.228. Additionally, the CGF or charging collector still receives charging events for persistent storage.
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Figure 2: Home=Visited System on-line Example, IMS session

6.y Call to a subscriber in the CS/PSTN

The following Figure 3 to Figure 6 show examples for calls to a CS domain or to a PSTN. In the first two examples it is assumed that the gateway to the PSTN/CS domain is in the origination network.

The scenarios are similar to the calls within a single IMS, as described above. Since the calls are now routed into the PSTN/CS domain, an MGCF and a BGCF are involved additionally. These network elements generate tickets as well. Online charging information is generated by the SGSN via CAP and by the S-CSCF via ISC. Both are correlated on the CSE that runs a prepaid service (PPS).
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Figure 3: Home=Visited System off-line Example


[image: image4.wmf]CAP

CAP

H.248

ISUP

CS/PSTN

B-Party

MGW

GGSN

SGSN

A-Party

P-CSCF

MGCF

BGCF

S-CSCF

CSE with

PPS

ISC

Home=Visited Network

IM-SSF

Signalling Traffic

Bearer Traffic

CAP Signalling

CDR Traffic over Ca

CDR Traffic over Ga

CGF

Figure 4: Home=Visited Network System on-line charged IMS call

In figure 5 and 6 below a roaming user calls a B-Party  located in the visited network. This scenario can easily be expanded to a general case, where the subscriber is located in any other network.Local services could be offered in this way.

The difference to Figure 3 and Figure 4 is that both the visited network and the home network need to generate CDRs for the call. Therefore each network has its own CGF, and the involved network elements writes charging information to its own CGF.

The online charging is similar to Figure 4, with the prepaid service located in the home network and the CAP communication crossing the network boundaries. This is already defined for a roaming subscriber with Rel-99.
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Figure 5: Roaming Subscriber off-line charged IMS call
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Figure 6: Roaming Subscriber On-line Example

5.1.1 Charge Detail Records

TS 23.228, clauses 4.6.1 to 4.6.4, identifies the functional entities in the IM CN subsystem, which create CDRs: P-CSCF, I-CSCF, S-CSCF, MGCF and BGCF. In addition CDR’s are created for the PS domain providing IP connectivity according to 23.015 by the SGSN and GGSN. 

For each party involved in a session, CDRs generated by the IMS and PS domain network entities are sent to a common Charging Gateway Function. It shall be possible to correlate the various CDRs for the same session in the CGF.

5.1.2 Prepaid Service

The Prepaid Service is provided via the ISC interface [TS 23.228, clause 4.2] towards a SIP AS or towards a combination of an IM-SSF and a CSE. 

All parties involved in a session are supervised by a common prepaid server to correlate the charging information of all parties and to ensure consistency for bearer and session charging.
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