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1
Decision/action requested

Achievements to be included into TS 32.240-150 (S5-044345) as discussed during the meeting.
2
References

-

3
Rationale

4
Consequences and implications

5 Issues of discussion

The following amendments, highlighted by change marks, to the current version of TS 32.240 are proposed.

Change in Clause 4.1.1

4.1.1
Offline charging

Offline charging is a process where charging information for network resource usage is collected concurrently with that resource usage. The charging information is then passed through a chain of logical charging functions that are further explained in subclause 4.3.1. At the end of this process, CDRs are generated by the network, which are then transferred to the network operator's Billing Domain (BD) for the purpose of subscriber billing and/or inter-operator accounting. The BD typically comprises post-processing systems such as the operator's billing system or billing mediation device. 
In conclusion, offline charging is a mechanism where charging information does not affect, in real-time, the service rendered.





End of Change in Clause 4.1.1

Change in Clause 4.1.2

4.1.2
Online charging

Online charging is a process where charging information for network resource usage is collected concurrently with that resource usage in the same fashion as in offline charging.  However, authorization for the network resource usage must be obtained by the network prior to the actual resource usage to occur. This authorization is granted by the Online Charging System (OCS) upon request from the network.
When receiving a network resource usage request, the network assembles the relevant charging information and generates a charging event towards the OCS in real time. The OCS then performs credit control of the served subscriber according to the requested network resource usage and returns an appropriate usage authorization. The resource usage authorization may be limited in its scope (e.g. volume of data or duration), therefore the authorization may have to be renewed from time to time as long as the network resource usage is requested by the user.

The network resource usage request may be initiated by the UE (MO case) or by the network (MT case).

Note that the charging information utilized in online charging is not necessarily identical to the charging information employed in offline charging.

In conclusion, online charging is a mechanism where charging information can affect, in real-time, the service rendered and therefore a direct interaction of the charging mechanism with the control of network resource usage is required.



End of Change in Clause 4.1.2

Change in Clause 4.3.1

4.3.1
Offline charging functions

Figure 4.2 provides an overview of the offline part of the common charging architecture. 

The Charging Trigger Function (CTF) generates charging events based on its observation of network resource usage as described in subclause 4.1.2. The Charging Data Function (CDF) receives the charging events generated by the CTF via the Rf reference point and uses this information to format CDRs.  The Ga reference point transports the CDRs from the CDF to the CGF, while the Bx reference point between the CGF and the Billing Domain (BD) carries CDR files. 

The following subclauses provide further details of the logical charging functions shown in the figure below. The CTF is a mandatory function of all NEs that have offline charging capabilities.
Editor’s note: The architecture mapping of the charging functions are described in subclause 4.5. 

The CDF and CGF may be implemented as follows:

· CDF and CGF integrated in the NE; (Figure 4.2.1)
· CDF integrated in the NE, CGF in a separate physical element; (Figure 4.2.2)
· CDF and CGF in two separate physical elements; (Figure 4.2.3)
· CDF and CGF in the same separate physical element. (Figure 4.2.4)
Details of the possible implementation option used per domain / subsystem / service are specified in the respective middle tier TS.
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CTF:
Charging Trigger Function 

CDF:
Charging Data Function 
CGF:
Charging Gateway Function

BD:
Billing Domain. This may also be a billing system/ billing mediation device.

Figure 4.3.1: Logical ubiquitous offline charging architecture
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Figure 4.3.2: CDF and CGF integrated in the NE
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Figure 4.3.3: CDF integrated in the NE, CGF in a separate physical element 
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Figure 4.3.4: CDF and CGF in two separate physical elements
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Figure 4.3.5: CDF and CGF in the same separate physical element
End of Change in Clause 4.3.1

Change in Clause 4.3.3





End of Change in Clause 4.3.3

Change in Clause 4.5




· 
· 









End of Change in Clause 4.5

Change in Clause 5.1.1

Editor’s note: This will be taken into account during the revision of subclause 5.1.1.
5.1.1
Offline charging data generation

Charging Data Record (CDR) generation and contents should be flexible and unnecessary redundancy in data should be avoided. Charging data are collected for successful and selected unsuccessful subscriber transactions. The subscriber transaction is seen as being successful in the network element (where the charging data or CDR is generated) when the user session or event (e.g. activation of the service) is completed successfully..

 
.

At termination of the subscriber transaction, or at defined intervals during the subscriber transaction, these data are formatted into CDRs. The charging data  are, depending on the implementation of CDF and CGF, forwarded either as CDRs or as accounting requests,  onto  CGF local storage  which constitutes the source for further transportation of that data to the Billing Domain. The CDRs or accounting requests are considered to be collected, in near real-time, by the receiving network element.

The data collected by the network elements are sent to, or collected by, the appropriate Billing System for storage and further processing.


End of Change in Clause 5.1.1

Change in Clause 5.1.2

Editor’s note: This part should be integrated partially into subclause 4.3.2.2 and 5.1.2 including a new figure for the online charging information flow. 
5.1.2
Online charging data generation
Online charging data  generation should be flexible and unnecessary redundancy in data should be avoided. Charging data are generated for successful and selected unsuccessful subscriber transactions. The subscriber transaction is seen as being successful in the network element (where the online charging information is generated) if a transaction is completed successfully. 

At beginning of the subscriber transaction charging data, which is used in determination of credit authorization, are transferred to OCS using an online interface. Depending on the decision made by OCS, the transaction can continue or must be terminated. If the transaction can continue the OCS will return appropriate quota which is used in the network element to supervise the resource usage. When corresponding quota is used up the network element will report used quota to the OCS and ask more in a similar way as in the beginning of the transaction. When the transaction  is terminated in the network element the used quota is reported to the OCS and no more quota is required.  If credit authorization is unsuccessful (e.g. there is no credit in the subscriber’s account) the OCS will acknowledge the request (initial or intermediate) send by the network element with an appropriate result code indicating that there is no more credit.
It must be noted that credit exhaustion does not necessarily terminate the transaction. It is possible e.g. to redirect the transaction or to make it free-of-charge. 
The online charging data are considered to be sent in real-time. 
End of Change in Clause 5.1.2

Change in Clause 5.1.4 (rejected)
5.1.4
CDR content configuration

The content of the CDRs shall be specified on all the open network interfaces that are used for CDR transport. They include the CDF - CGF interface and the outward interface from the core network to the BD. The rules governing the CDR specifications on these interfaces are summarized in the following clause. A logical diagram showing the possible field categories is shown in figure 5.1.
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Figure 5.1: Logical diagram illustrating the different CDR field categories

The tables in the subsequent parts of clause x specify the Mandatory (M), Conditional (C) and Operator optional (OM or OC) designations. The category of a CDR parameter can have one of two primary values:

M
This parameter is Mandatory and shall always be present in the CDR.

C
This parameter shall be present in the CDR only when certain Conditions are met. These Conditions are specified as part of the parameter definition.

All other parameters are designated as Operator (O) provisionable, which replaced the "Optional" category, specified in earlier releases. Using network management functions or specific tools provided by an equipment vendor, operators may choose if they wish to include or omit the parameter from the CDR. Once omitted, this parameter is not generated in a CDR. To avoid any potential ambiguity, a CDR generating element MUST be able to provide all these parameters. Only an operator can choose whether or not these parameters should be generated in their system.

Those parameters that the operator wishes to be present are further divided into a mandatory and conditional categories:

OM
This is a parameter that, if provisioned by the operator to be present, shall always be included in the CDRs. In other words, an OM parameter that is provisioned to be present is a mandatory parameter.

OC
This is a parameter that, if provisioned by the operator to be present, shall be included in the CDRs when the required conditions are met. In other words, an OC parameter that is configured to be present is a conditional parameter.

The CDR tables provide a brief description of each CDR parameter in the corresponding ‘middle 'tier' TSs. The full definitions of the parameters, sorted by the parameter name in alphabetical order, are provided in 3GPP TS 32.298 [51].

End of Change in Clause 5.1.4

End of Document
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