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	1st Modified Section


4.2
PS domain offline charging architecture

4.2.1 Legacy PS domain 

As described in TS 32.240 [1], the CTF (an integrated component in each charging relevant NE) generates charging events and forwards them to the CDF. The CDF, in turn, generates CDRs which are then transferred to the CGF. Finally, the CGF creates CDR files and forwards them to the Billing Domain.

In GPRS, each GSN has an integrated CDF, hence a physical GSN can produce CDRs. The CGF may also be integrated in the GSN, or it may exist as a physically separate entity. If the CGF is external to the GSN, then the CDF forwards the CDRs to the CGF across the Ga interface. In this case, the relationship between GSN/CDF and CGF is m:1. If the CGF is integrated in the GSN, then there is only an internal interface between the CDF and the CGF. In this case, the relationship between GSN/CDF and CGF is 1:1. An integrated CGF may support the Ga interface from other GSN/CDFs.

When an external CGF is used, this CGF may also be used by other, i.e. non-GPRS, network elements, according to network design and operator decision. It should be noted that the CGF may also be an integrated component of the BD – in this case, the Bp interface does not exist and is replaced by a proprietary solution internal to the BD.

Figure 4.2-1. depicts the architectural options described above.
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Figure 4.2-1: Legacy PS domain offline charging architecture
The GGSN may include a  Policy and Charging Enforcement Function (PCEF) to support Flow Based Bearer Charging (FBC) functionality; this is not depicted in figure 4.2-1. The Ga and Bp reference points include the required functionality, e.g. defined for the Gz reference point in TS 23.203 [72]. Refer to clause 5.2.1.3, TS 32.240 [1] and TS 23.203 [72] for further details on FBC.
The GSNs may provide inter-operator charging functionality for Multimedia Broadcast/Multicast Services (MBMS) defined in TS 23.246 [207] and TS 32.273 [32], not for subscriber charging.
In addition to the standardised approaches depicted in figure 4.2-1, vendors may implement the CDF separately from the GSN for the PS domain. In that case, the interface between the GSN (CTF) and the CDF should comply with the definition of the Rf interface specified in 3GPP TS 32.299 [50].
4.2.2 Evolved PS domain
In Evolved PS domain (S-GW and P-GW), the same architectural options described for PS legacy apply. Furthermore,  the CDF may also exist as a physically separate entity inside the standard architecture. If the CDF is external to the EPC Network Nodes, the charging events are transferred from the EPC Network Nodes to the CDF via the Rf interface. In this case, the relationship between EPC Network Node and CDF is m:1.
Figure  4.2-2 depicts this architectural description.
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Figure 4.2-2: EPC domain offline charging architecture

The Policy and Charging Enforcement Function (PCEF) included in the P-GW for  support of Flow Based Bearer Charging (FBC) functionality, relies on the Rf interface which includes the functionality defined for the Gz reference point specified in TS 23.203 [72], 

Refer to clause 5.2.1.3, TS 32.240 [1] and TS 23.203 [72] for further details on FBC 
The Rf interface and application are specified in TS 32.299 [50] for this Evolved Packet Core offline Charging.
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