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5
Architectural Concept

5.1
Architecture and Reference Points

5.1.1
Architecture reference model for off-line charging

Figure 5.1 below presents the off-line IMS charging architecture for non-roaming scenario.
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Figure 5.1: Off-line IMS Charging architecture for non-roaming scenario

NOTE 1:
The topological merging of some of the lines representing the Ga or Rf reference points for connecting with the CCF are performed for figure layout purposes only, and do not imply any other logical or physical association.

NOTE 2:  It is implementation dependent how GGSN and SGSN know the CGF addresses . 


Figure 5.2 below presents the off-line IMS charging architecture for roaming scenario.
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Figure 5.2: Off-line IMS Charging architecture for roaming scenario

NOTE 1:
The topological merging of some of the lines representing the Ga or Rfreference points for connecting with the CCF are performed for figure layout purposes only, and do not imply any other logical or physical association.

NOTE 2:  It is subject to stage 3 design how P-CSCF in the visited network knows the CCF address in the home network.  For further information see 3GPP TS 23.218 [8  ] and  3GPP TS 24.229 [9 ]. 
Note 3:   It is implementation dependent  how GGSN and SGSN in the visited network know the CGF address in its own network.










5.1.1.1
Charging Collection Function

The CCF (Charging Collection Function) represented in the Figure 5.1 and 5.2 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 entities equivalent to the CGF's functionalities as described in TS 32.200 [3], clause 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 entities. 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. 
---------------------- End of Change----------------------
---------------------- Start of Change----------------------
5.1.3
IMS charging architecture reference points

 5.1.3.1
Offline Charging Reference Point IMS Network Entity - CCF (Rf)

The Rf reference point supports off-line mechanisms between the CCF and each of the IMS network entities I-CSCF, P-CSCF, S-CSCF, MGCF, MRFC, BGCF.

The Rf reference point shall allow for at least the following features:

-
Reliable transfer of Charging Information with acknowledgement mechanisms from the Network Element to the CCF.

-
Support redundancy mechanisms.

-
Enable re-routing in the event of communication link / node failures, network congestion, or network re-configuration. In addition, network nodes generating and sending CDRs shall support buffering mechanisms.

-
Support early detection of congestion at the receiving node in order to activate re-routing.

-
Support detection of node / link recovery for re-establishing routing of Charging information.

-
Ability of a (the) CCF to advertise to the Network Elements about its CDR receiving capability (e.g. after a period of service downtime).

-
Support for multiple payload types to cater for transferring a variety of different charging data.
5.1.3.2
Ro Reference Point (AS/MRFC – ECF)

Event-based charging between an AS or MRFC and the ECF is performed using the Ro reference point.

-
Ro shall be an open standardised interface , but is not supported in this version of release.

-
The protocol selected for the Ro reference point shall be easily extendable to include additional online charging functions. 

-
The Ro reference point needs to support integrity protection and authentication for the case that the AS is outside the operator domain.
5.1.4
Discovery and distribution of Charging Function address(es)
The address(es) of the Charging Function(s) are allocated on a per-subscriber-profile basis. There are two kind of Charging function addresses  i.e.  Offline Charging address and Event Charging address.
The Charging Function name(s) to be contacted for a particular SIP dialog and/or service shall be uploaded to the S-CSCF from the HSS during the registration phase, and is applicable for the duration of the registration. There may be a separate primary and secondary Charging Function address used. 
After the selection of the Charging Function name(s) has been done in the S-CSCF, these name(s) shall be transferred to all network elements (CSCFs, ASs, etc.) involved in charging for a particular SIP dialog and/or IMS service within a particular IMS network. This transfer shall be done within appropriate session signalling messages (SIP). The Charging Function name(s) shall not be passed beyond the boundaries of a particular IMS network. The format of charging function addresses information and how to pass the charging function addresses information within IM network entities are subject to stage 3 designs. For further information, see 3GPP TS 23.218[8] and 3GPP TS 24.229[9].
IMS entities beyond the home IMS network are assumed to be using (a) pre-configured Charging Function(s). 

---------------------- End of Change----------------------
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