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Abstract of the contribution: This contribution proposes further details for how to handle charging and usage monitoring.
Introduction
There is currently a single solution for charging and usage monitoring in the TR, where the charging interfaces are supported by the CP function. In addition it is already assumed by the baseline architecture that the Gx interface is supported by the CP function. However, the solution in the TR is very brief and there is a need to further analyse it in order to understand the implications on the CP-UP interface.
In this contribution we propose further details for how to handle charging and usage monitoring.

Proposal

It is proposed to update TR 23.714 as follows.
**** First Change ****

6.1.1.6.2
Solution 1: Charging interfaces from the control plane function 

In this solution the Gx, Sd, Gy, Gyn, Gz, Gzn interfaces as well as the interface between SGW and OFCS are terminated in the control plane function. This implies that the control plane function supports generation of CDRs and usage reports towards the charging system, based on information gathered within the control plane function as well as user-plane related information received from the user-plane function as further described below. This solution does not have impact on PCRF or Charging System.
Charging control towards user plane function

In this solution the control plane function provides rules (here called ”Traffic handling rules”, THR) to the user plane function in order to control how the user plane treats a certain piece of traffic. The THR contains e.g. packet flow description (IP filters, Application ID) as well as QoS enforcement (e.g. MBR) and reporting related parameters. A (non-exhaustive) list of information contained in the THR is provided below:
- 
IP filter description (5-tuple or Application ID)
-
Precedence
-
Reporting Keys for reporting of usage information. 

The IP filter description together with the precedence defines the traffic flow covered by the THR.

The Reporting Keys are used to instruct the UP function for how to account for the traffic matching the THR. Each THR may contain multiple Reporting Keys to cater for reporting per bearer as well as the different reporting alternatives defined in TS 23.203 [4]. Up to five reporting keys need to be supported per Traffic Handling Rule to cater for reporting per bearer, per MK, per RG, per RG and Service Identifier (SI) and per RG and Sponsor Identifier / ASP combination. The CP function is responsible for any mapping between the identifiers such as RG, MK, etc. used on Gx, Gy, etc and the Reporting Keys used towards the UP function. It is also the CP function responsibility to generate the reports per Bearer, per RG, per RG+SI, per MK etc towards the Charging Systems and PCRF based on the usage reports per Reporting Key received from the UP function.

It is assumed that the THR is also used for QoS, bearer mapping and other actions, i.e. the THR will also contain QoS parameters, bearer mapping parameters etc. The detailed structure of the rule used on Sx is however discussed under other solutions descriptions in this TR. 

The CP function also provides triggers and thresholds to the UP function for when to report usage information. The trigger and threshold information is provided separately from the THR and is supported for at least the Session level reporting as well as for two Reporting Keys in order to cater for separate triggers for charging (per RG) and usage monitoring (per MK). The triggers can be provided as a volume, time or event to cater for the different charging models supported by TS 23.203.

Reporting from user plane function
The user plane function supports reporting of usage information to the control plane function. The user plane function is capable to support reporting based on different triggers, including periodic reporting with period defined by the control plane, usage thresholds provided by the control plane function and report on demand received from the control plane. 
The user plane function supports usage reporting on multiple granularity levels as described by the reporting keys in the THR. The following aggregation levels / reporting keys are supported by the user plane function:

· Session level reporting (per PDN Connection)

· Reporting as defined by the reporting keys in the THR (see above).
In addition the user plane function supports thresholds (volume, time, event) for triggering reporting as described above.
CDR generation 

The CDRs are generated by the control plane function. Most of the parameters in the CDRs are control-plane related information (e.g. IMSI, IMEI, MSISDN, APN etc) and are thus readily available within the control plane function and does not have to be provided to the user-plane function at all. The data volumes are collected in the user plane function and reported to the control plane function as described above. 
Motivation
This solution for charging and usage monitoring described in this section assumes that the UP function can report usage information on different levels of granularity as required by TS 23.203, e.g. per MK, per RG or per RG and SI combination. This allows for a CP-UP interface where each measurement (e.g. per RG) can be handled and reported separately without relying on the reporting of other measurements (e.g. per MK). This also reduces the amount of signalling on the CP-UP interface since each measurement can be reported individually instead of requiring the CP function to retrieve multiple measurements each time in order to calculate the total usage for an aggregate such as the RG. 


**** End of Changes ****
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