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Abstract of the contribution: This contribution proposes clause 7.7 charging solution evaluation and LS to SA5.
1 Discussion
Currently there is no analysis of the charging solutions in clause 7.7. This contribution proposes to add observations of the existing candidate solutions to assist conclusions in later meetings. 
r01 combines the presentation of the candidate solutions from the original version of S2-2007490 with the following additions that are adopted from the other documents (7274, 6961 and 6848) as follows: 
- Control Plane vs. User Plane evaluation adopted from S2-2007274

- AMF vs SMF vs DDNMF evaluation adopted from S2-2007274
- PCF provisioning solution presentation is adopted from S2-2006961 (excluding the proposed conclusion that is left for clause 8.7)
- Direct discovery charging decision depends on KI #1 conclusion (from S2-2006848)

- Comparison of solution #13 and Solution #15 (from S2-2006848)

- Explanation of Solution #34 working over UP (from S2-2006848)
r02 update colour
2 Proposal
It is proposed to update TR 23.752 by adding the solution evaluation as follows.

*** First Change ***
7.7
Key Issue #7: Charging for PC5
Clause 6.0 identifies Solutions  #13, #14, #15, #18 and #34 as charging related. Candidate Solutions #13, #14, #15 and #34 rely on UE action to report PC5 data trasnfer. Candidate Solution #18 provides network detected charging information on ProSe discovery and ProSe Code but cannot report PC5 data usage. 
Solution #13 involves UE reporting Data transfer on PC5 to SMF over NAS. If there is an existing PDU session, the UE sends the SMF a NAS message with PC5 usage information report using the PDU session that is associated with the ProSe service based on the operator's policy. If there is no existing PDU session, the UE initiates a PDU session establishment procedure using a DNN and/or S-NSSAI pre-configured in the UE for the 5G ProSe service, and then sends the SMF a NAS message with PC5 usage information report.

Solution #14 is incomplete as it only shows a very high-level principle by which the Remote UE is responsible for collecting PC5 data transfer information. The reporting of this data to the network refers to other candidate solutions. 
Solution #15 involves UE reporting Data transfer on PC5 to AMF over NAS (UL NAS TRANSPORT). This solution leaves the PC5 data reporting criteria UE implementation specific, which is not practical as the generation of charging information should be predictable and thus strictly specified. Delivery of charging policy to the UE is missing in this solution. 
Regarding to the usage reporting from the UE, Solution #13 and #15 are control plane based solutions, and the main difference is that the UE sends the SMF in Solution #13 and the AMF in Solution #15 a NAS message with PC5 usage information report. 
Solution #18 involves event-based charging and relies on the Remote UE having to obtain ProSe Code from the network. Discovery procedures can be charged, but the UE-to-UE direct communication PC5 data usage cannot be obtained via this Solution. The main part of Solution #18 is about Discovery procedures, so the need and usability of this procedure depends on the conclusion on discovery solution. 
Solution #34 involves UE establishing PDU session for PC5 data usage reporting using the parameters obtained from URSP. The PC5 Data Transfer is reported to ADF/CTF over user plane, meaning PDU Session Establishment is pre-requisite to reporting of charging information. This implies that ADF/CTF entity would be exposed to UE. Solution #34 is a user plane based solution, which introduces a new ADF/CTF node to the system.
Key issue#7 "Charging for PC5" has the following solution proposals: Sol#13, Sol#14, Sol#15, Sol#18, Sol#34. Among Sol#13, Sol#14, Sol#18, Sol#34, it is commonly proposed to use the PCF to provision the UE on the usage reporting configurations.
Control Plane vs User Plane:

The main motivation of UP approach seems to be the possibly large size of the PC5 usage data by referring to the charging fields in TS 32.277. Additionally, UP approach can reuse the protocol defined in TS 24.334 for PC3ch reference point. 

The UP approach requires the  UP entity ADF/CTF to be allowed to access CHF via the service based interface Nchf.

NOTE: 
 In some systems, the reporting interval can be set long, e.g. every 1h (when the UE becomes in-coverage), if there is no requirement of timely report . In addition, UE's PC5 usage can be designed to reduce some overlapping information in subsequent reporting, if deemed suitable by SA5. 

AMF vs SMF vs DDNMF:

For Sol#15 (AMF approach), AMF based charging is already event based, and transferring UE reported PC5 charging data means one more event is to be supported. AMF can pass in a container the info received from the UE as is to the CHF, and the CHF can handle it e.g. using data type "string" as specified in TS 32.291, but this should be left to SA5. Note also that AMF approach does not require PDU Session setup.

For Sol#13 (SMF approach), UE reported PC5 charging requires support of event-based charging. SMF approach requires separate PDU Session setup for the purpose of reporting PC5 charging data but the charging data is still sent via control plane. 
However, for Sol#15 and Sol#13, either the AMF/SMF or the CHF needs to be enhanced to process the usage report from the UE in order to generate the charging event.  Additionally, the signalling protocol over NAS to carry the usage report from UE to the AMF/SMF or CHF needs to be redesigned as PC3ch cannot be used directly.
For Sol#18 (DDNMF approach), DDNMF is intended for discovery purpose, extending it for PC5 usage reporting handling requires additional enhancements. The same impacts as introduced by Sol#15 and Sol#13 apply to the 5G DDNMF.
Charging support for direct discovery depends on conclusion on key issue #1.
Charging architecture is under SA5 control, so SA2 is expected to rely on SA5 expertise before taking final conclusion on 5G ProSe charging. 
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