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Introduction

There have been a variety of architecture concepts presented at the SA2-SA5 joint IMS charging meeting in Vancouver by several different companies, this contribution presents the commonly agreed drafting output for an off-line charging architecture.

Proposal

It is proposed to take the following figures and text as a baseline for further discussions and contributions on off-line charging architecture. The figures and the corresponding text is proposed to be added to [TR 23.815].

5.2 Architecture and Reference Points

5.2.1 Architecture reference model for off-line charging

Figure 5.x below presents the off-line IMS charging architecture for non-roaming scenario.
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Figure 5.x: Off-line IMS Charging architecture for non-roaming scenario

Note-i: the topological merging of some of the interfaces (e.g. Rm, Ri, Rb) for connecting with the CCF are performed for figure layout purposes only, and do not imply any logical or physical association of these interfaces.

Note-ii: The interconnection of Application Servers with CCFs is depicted separately below in Figures 5.z and 5.w.
Figure 5.y below presents the off-line IMS charging architecture for roaming scenario.
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Figure 5.y: Off-line IMS Charging architecture for roaming scenario

Note-i: the topological merging of some of the interfaces (e.g. Rm, Ri, Rb) for connecting with the CCF are performed for figure layout purposes only, and do not imply any logical or physical association of these interfaces.

Note-ii: The interconnection of Application Servers with CCFs is depicted separately below in Figures 5.z and 5.w.

For the interconnection of Application Servers with CCFs there have been two different alternatives identified. These two alternatives are depicted in Figures 5.z and 5.w.

1. The Application Server may be directly connected to the CCF via an off-line charging interface (Ra), this alternative is depicted in Figure 5.z below.
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Figure 5.z: AS and CCF are directly connected via an off-line charging interface (Ra)

2. The Application Server may be connected to the CCF via the S-CSCF (ISC and Rs interfaces), this alternative is depicted in Figure 5.w below.
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Figure 5.w: AS and CCF are connected via the S-CSCF (ISC and Rs interfaces)

5.2.1.1 Charging Collection Function

The CCF (Charging Collection Function) represented in the Figure 5.x and 5.y is a logical function, which will provide charging support for the IMS subscribers. 

For off-line charging the CCF supports the following charging related functionality:

· The CCF has functionalities for IMS network elements equivalent to the CGF's functionalities as described in TS 32.200 section 4.2 for the PS domain. It also  supports the following additional functionalities:

· To enable charging based on different types of  traffic (e.g. service charging, usage charging),

· To enable validating, combining, aggregating and consolidating of the charging information, e.g. access charging information with the respective service (usage) charging information,

· To enable consolidation of the relevant charging information into configurable format(s) to meet the business requirements (e.g. tariffing criteria, usage information, subscriber identifiers and service identifiers), 

· To enable charging information collection and aggregation in a function within each network from all involved charging information generating network elements. Whether this is conducted on a per- subscriber and/or per-session and/or per-service basis is FFS.  

· To perform correlation of charging information delivered from transport, session, service levels

· To enable the removal of duplicated charging data.

It is assumed that there is communication taking place between CGF and CCF. Specification of this communication and an interface between CGF and CCF is for further study. 
5.2.2 Architecture reference model for on-line charging

Editor's note: To be added later on…

5.2.3 IMS charging architecture reference points

Note: The combining of some of the interfaces described below may be applicable at a later stage.

5.2.3.1 Reference point MRFC - CCF (Rr)

An interface that supports off-line mechanisms. 

5.2.3.2 Reference point S-CSCF - CCF (Rs)

An interface that supports off-line mechanisms. 

5.2.3.3 Reference point MGCF - CCF (Rm)

An interface that supports off-line mechanisms.

5.2.3.4 Reference point I-CSCF - CCF (Ri)

An interface that supports off-line mechanisms.

5.2.3.5 Reference point BGCF - CCF (Rb)

An interface that supports off-line mechanisms.

5.2.3.6 Reference point P-CSCF - CCF (Rp)

An interface that supports off-line mechanisms.

5.4
Exchange of Charging Information between Networks

5.4.1 Charging information flow between home IMS networks

The Charging information flow  may support the following functionalities:

· Indication of who wants to subsidize whom (e.g. "A-party pays" or "reverse charge call") 

· Indication of media resources to be subsidized (e.g. final SDP negotiated between A and B UEs)

The following mechanisms have been identified for charging information flow:

· Pre-arranged mechanism based on secure relation between networks

· Additionally, real-time negotiations on a per-session basis may be conducted:

· Using the session initiatiation protocol 

· Negotiation between the charging domains (CCFs)
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