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Abstract of the contribution: This contribution proposed a solution to key issue#7 on Charging for PC5.
1. Background
In TR 23.752, key issue #7 requires a solution for PC5 Charing:

In order to fulfil the requirements in TS 22.115 [4] and TS 22.261 [3], this key issue is proposed to study how to accommodate charging for PC5 for commercial and public safety services based on the 5G service-based architecture.

This Key Issue shall study:

-
Identify any architecture enhancements are needed to accommodate charging for PC5 on the 5G architecture.

-
How to collect and report charging related data to accommodate charging for PC5?.

In the following, solutions for this key issue are proposed.   
2. Proposal
It is proposed to document the text below as a solution for Key Issue #4 in TR 23.752.
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6.X
Solution for Key Issue #X: Charging support for 5G ProSe over U-plane
6.X.1
Description


In TS 32.277 [13], a complete charging system was specified for ProSe based on EPS system, including the support of charging support of ProSe Direct Discovery, one-to-many Direct Communication, and one-to-one Direct Communication including UE-to-Network Relay (for public safety use), and EPC based discovery. 

Specifically, for the ProSe Direct Communication, offline charging is supported with the architecture in TS 32.277 [13] clause 4.2:
The PC3ch control protocol was defined in TS 24.334 [x], clause 10.3. The PC3ch goes through user-plane to the Charging Trigger Function (CTF). Since the Accounting Data Forwarding (ADF) function block of the CTF is a logical function, it can be residing anywhere in the network, e.g. co-located with a UPF. As specified in TS 24.334 [x], the UE can be configured with the IP address of the ADF, within the configuration from ProSe Function as defined in TS 24.333 [y].  
When mapped to 5GS, the provisioning component of the ProSe Function is replaced by PCF. Therefore, the corresponding usage reporting configuration and rules, defined in TS 24.333 [y] clause 5.2, can be provisioned via PCF using the UE Policy provisioning mechanism as defined in TS 23.502 [8].  
The reporting channel, i.e. PC3ch, can be setup over a PDU session that is established with the appropriate parameters. The URSP can be used to identify the corresponding parameters for the PDU session to use for this reporting purpose. For example, the reporting can be associated with a specific DNN and S-NSSAI, or connectivity type, as that defined in the Traffic Descriptor of URSP.
The interaction of the ADF (part of CTF) and CHF follows the model defined in TS 32.290 [z] via the Nchf interface that supports converged charging or offline only charging.    
Editor's Note: The support of 5G ProSe charging over the Nchf interface needs to be specified by SA5.
6.X.2
Procedures


6.x.2.1 UE Configuration for the ProSe usage reporting
Procedure defined in TS 23.502 [8] clause 4.2.4.3 UE Configuration Update procedure for transparent UE Policy delivery is used for provisioning the UE regarding the PC5 usage reporting to support ProSe charging. 
The UsageInformationReprotingConfiguration as defined in clause 5.2.58 to 5.2.66B of TS 24.333 [y] should be contained in the UE Policy container to the UE, which contains the Server Address for the reporting of the usage over PC5. 
In order to support the use cases that requires out of coverage operation or out of box operation, the configuration may be stored in the ME, UICC, or both, similar to the handling of V2X policies in TS 23.287 [5]. 
6.x.2.2 UE usage reporting
Based on the configuration described in 6.x.2.1, the UE will establish a PDU session or use an existing PDU session, based on the URSP configuration, for the usage reporting. 
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Figure 6.x.2.2-1: ProSe Direct Communication offline charging architecture

6.X.3
Impacts on Existing Nodes and Functionality

For 5G ProSe UEs, the authorization and provisioning polcies needs to be extended to support the operation. 

As for the network nodes, only the following need to be added:
-
PCF needs to be enhanced to support the provisioning of the ProSe usage reporting configuration for charging support.
-
UE needs support the ProSe usage reporting to the ADF/CTF as configured by PCF. 

-
A new ADF/CTF node need to be added to the system, that should be able to use Nchf interface to interact with CHF as defined in TS 32.290 [z].  
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