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1
Decision/action requested

It is proposed that the intent of this document be included in the next version of the 3GPP TS 32.240.

2
References


N.A.

3
Rationale

TS 32.240 is an important document within the set of 3GPP charging specifications as it establishes the high level architecture and principles for charging, and defines a framework supporting and linking the underlying charging specifications.

In addition to these points it can be anticipated that the document will serve at least two additional purposes

· To present those seeking to become familiar with charging in general an overview of the 3GPP charging concept.

· To clearly articulate the 3GPP charging architecture and principles, in such a way that they may also be easily adopted or shared by other standardisation bodies seeking to align with 3GPP. 

4
Consequences and implications

None

5
Issues of discussion

The following changes are presented for discussion:

· Defines the charging functions and interfaces as logical components.

· The usage of the term CTF is questioned. It is proposed to remove it as replace in a more general manner.

· The term ‘Network node’ are replaced with the terms network elements.

Second amended section

6
Common charging architecture

The architectural differences between the CS, PS, Service domains and the IMS affect the way in which the charging functions are embedded within the different domains and subsystems. However, the functional requirements for charging are the same across all domains and subsystems. This clause describes a common approach for the definition of the charging functions, which provides a ubiquitous logical charging architecture for all GSM and UMTS network domains and subsystems relevant for charging standardization.

It should be noted that common charging architecture provides only a common logical view and the actual domain specific charging architecture depends on the domain in question. The mapping of the common architecture onto each domain, subsystem or service is described in the respective TS of the 32.25x-series - 32.27x-series.

6.1
Offline charging

6.1.1
Logical Charging Functions and Interfaces
Figure 6.1 provides an overview of the offline part of the common charging architecture. It will be detailed further in the following clauses. The arrows depict the direction of the charging information flow. The logical functions, Charging Data Function (CDF) and Charging Gateway Function (CGF) may be integrated or  distributed depending on the domains involved and the specific configuration in question. The CDF  receives charging events generated by associated network elements, the interface between the CDF and the CGF carries CDRs and the interface between the CGF and the Billing Domain (BD) carries CDR files. As an example the Rf interface is positioned  between the IMS nodes and the CDF, and the Ga interface  within the PS domain  between the xGSNs and the CGF. The Bx  interface exists physically in all the domains, where as the existence of the other interfaces depends on the specific domain and the configuration.
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Figure 6.1: Logical ubiquitous offline charging architecture

6.1.1.1
 Charging Data Generation
Every network and service element that provides charging information collects the information, assembles it into reasonable sets of parameters, and sends them towards the Charging Data Function. Charging data needs to be generated in all network elements, 

providing the metrics that identify the user and the 'user's consumption of network resources and/or services.

· 

6.1.1.2
Charging Data Function (CDF)

The Charging Data Function (CDF) is the receiving and collection function of the accounting metrics, which are received from the network elements as charging events. The results of the CDF task are billing-suitable charging data records within a defined format. The 3GPP recommends the ASN.1 format. The content and format of these CDRs correspond to the CDR description in the related 3GPP charging specification (e.g. 3GPP TS 32.250 [10] for the CS domain and 3GPP TS 32.251[11] for the PS domain).

The CDF may be supported as an integrated functionality of the Network Element (NE). It can also function as a separate entity or be integrated with the CGF. In case of the separate configuration a charging protocol is used for transfer of the charging usage data e.g. for IMS the Rf reference point is supported.

The CDF can operate with one network element (i.e. for one NE or NE-integrated). Alternative the CDF can operate with n network elements in order to correlate the accounting metrics from different  NEs to one CDR.

6.1.1.3
Charging Gateway Function (CGF)

The Charging Gateway Function (CGF) acts as a gateway to the Billing Domain. The CGF can be integrated in to the Network Node, which implies that the CDF is also NN-integrated, or be realised in an external entity together with the CDF, or as a standalone function. In case of the standalone configuration a charging protocol for CDR transfer is used, for example for PS domain the Ga reference point. The entity relationship between the CDFs (and thus the Network Elements) and the CGF is m:n in the case of external CGFs. Depending on the location and operation purpose the CGF can be cascaded, e.g. a local CGF is cascaded with a central CGF, in order to support simultaneously safety by local storage capability and functionality by correlation option for CDRs from different Network Elements. The CGF also provides the mechanism to transfer CDR files to the network operator's chosen BD and comprise the following main functions:

· Charging Data Reception.

Needed if the CGF is physically separate from the CDF(s). Receives CDRs generated by the CDF(s) using the domain specific protocol (e.g. Ga in the case of PS domain).

· Validation and (Re-) Formatting.

The CDRs entering the CGF may be checked for syntactical correctness and formatted to the Billing Domain format. 3GPP recommends the ASN.1 format.

· CDR Pre-processing

CGF may perform specific activities, such as consolidation of CDRs, pre-processing of CDR fields, filtering of un-required CDR fields, and adding of Operator specific parameters defined fields to the CDRs. These specific activities may be performed to optimise the charging information that is to be forwarded to the Billing Domain, which should reduce the load in the operators post-processing system.

· CDR correlation. 

CDRs from different Network Nodes belonging to the same service may be correlated before provision to the BD e.g. in order to reduce the CDR load.
· CDR File Management.
· 

The formatted CDRs are stored in files on a permanent storage device.

· CDR file transfer to Billing Domain.

CDR files are transferred across the Bx interfaces and related file management actions performed such as the removal of the transferred CDR files from the file storage. See 3GPP TS 32.297 [52]. 
· 
· 
· 
· 

· 

· 

6.2
Online charging

'Editor's Note: This clause was copied from TS 32.200 and should be subject for further study, including alignment with 3GPP TS 32.296. The existence of SCCF and CPCF in Rel-6 are under study. 

Based on the reference architecture for IMS online charging and the requirements for all other domains and services, a general architecture for online charging is defined (see figure 6.2) that is designed to support online charging mechanisms for bearer charging, service charging and IMS charging.

 [figure defined in TR 32.815 should be transformed] 
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Figure 6.2: Logical ubiquitous online charging architecture

CS and PS domain access online charging are performed using the CAP interface from the MSC and SGSN to the Bearer Charging Function (BCF) refer 3GPP TS 23.078 [207]. Other network entities in the access domain using the Ro reference point or variants thereof towards.

The Session Charging Function (SCF) is responsible for Session Charging including the session control such as e.g. session termination and is using the Ro reference point.

The Event Charging Function (ECF) performs event-based charging (content charging) and use the Ro reference point. It makes use of the rating function in order to determine the value of the service rendered. The ECF may correlate several event-based charging requests. The ECF provides information via the Rc reference point that triggers the Account Balance Management Function to debit or credit the subscriber's account. Additional information sent by the ECF may also be used in the Account Balance Management Function to correlate Event Charging with Bearer Charging and Session Charging.

Note: the role of the charging functions (ECF, SCF, BCF) in relation to each reference point is FFS  

· 
· 
· 
· 

· 
· 
The Re Reference point supports interaction with a real time rating system.
The Account Balance Management Function (ABMF) allows the interaction between Charging Functions (BCF, SCF and ECF) and to access the account of the subscriber and correlation information using the Rc reference point.
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