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1	Decision/action requested
[bookmark: _Hlk64897434]Include the proposed changes in TR 28.827.
2	References
[bookmark: _Hlk83628987] [1]		3GPP TR 28.827: "Study on 5G charging for additional roaming scenarios and actors"
3	Rationale
To update the evaluation and conclusion in clause 7.1 and 7.2.
4	Detailed proposal
	First change


[bookmark: _Toc129024992][bookmark: _Hlk131166477]
[bookmark: _Toc136337105][bookmark: _Toc112328378]7.1.5	Evaluation
Solutions #1.1, #1.3, and #1.9 all solves key issue #1a.
-	Solution #1.1 has CDRs for the interconnect charging generated in the visited MNO using V-SMF to V-CHF. The CDR will only be generated in the visited network. This is currently supported, but not described.
-	Solution #1.3 has CDRs for the interconnect charging generated in the visited MNO using V-SMF to V-CHF and requires retail charging in the home using V-SMF to H-CHF. This is currently supported.
-	Solution #1.9 has CDRs for the interconnect charging generated in the visited MNO using V-SMF to V-CHF and requires retail charging in the home using V-SMF via the V-CHF to H-CHF.
The main difference from an interconnect perspective is that solutions #1.3 and #1.9 requires a V-SMF to H-CHF interaction while solution #1.1 don’t.

Solutions #1.2 and #1.6 both solves key issue #1b.
-	Solution #1.2 has CDRs for the interconnect charging generated in the visited MNO using AMF to V-CHF. The CDR will only be generated in the visited network. This is currently supported, but not described.
-	Solution #1.6 has CDRs for the interconnect charging generated in the visited MNO using AMF to V-CHF and requires retail charging in the home using AMF to H-CHF. This is currently supported.
The main difference from an interconnect perspective is that solution #1.6 requires a V-SMF to H-CHF interaction while solution #1.2 don’t.

Solution #1.5 solves key issue #1c.
-	Solution #1.5 has CDRs for the interconnect charging generated in the visited MNO using V-SMSF to V-CHF.

Solutions #1.8 solves key issue #1d.
-	Solution #1.8 allows for negotiation of roaming charging profile with triggers for QBC.

Solution #1.11 solve key issue #1e.
-	Solution #1.11 aims to clarify the QBC triggers mechanism on QoS flow level as specified in TS 32.255 [4] and have the QBC triggers common for all QFIs and applies individually to each QFI.

Solutions #1.10 and #1.12 both solve key issue #1f.
-	Solution #1.10 have separate PDU session level triggers for FBC and QBC. It allows the settings of PDU session level triggers to be independent for QBC and FBC, whether the settings are same or different is eventually controlled by Home MNO. Same QBC and FBC trigger requires a logic in SMF to compare both. Reuses the current information elements and use the same charging data requests for QBC and FBC.
-	Solution #1.12 have common PDU session level triggers for FBC and QBC. It allows the settings of PDU session level triggers to be same for QBC and FBC. Reuses the current information elements and will use the same charging data requests for QBC and FBC. 

Solutions #1.1, #1.4 and #1.7 all solve key issue #1g.
-	Solution #1.1 would require solution #1.7 to solve the key issue since there is no connection to the home NMO.
	Solution #1.4 aims to clarify the trigger for reporting updates in roaming charging profile for 5G data connectivity during PDU session establishment and roaming home routed PDU session with inter-PLMN V-SMF change as specified in TS 32.255 [4]and would require solution #1.3 or #1.9 since there is a need to have a connection to the home NMO. This is a detailing of the usage of the current information elements.
-	Solution #1.7 aims to clarify the roaming charging profile for 5G data connectivity during PDU session establishment and roaming home routed PDU session as specified in TS 32.255 [4]and is currently supported but not described in detail the specifications.
[bookmark: _Toc136337106]7.1.6	Conclusion
For the key issues #1a, #1b, and #1c, the possibility for the visited MNO to only interact with the V-CHF in the case of local breakout i.e., all the solutions #1.1, #1.2, #1.5 should be taken into normative work, in addition to solutions implying interaction with H-CHF.
For the key issue #1d there is only one solution proposed without FBC trigger i.e., solution #1.8 should be supported.
For key issues #1e there is only one solution proposed with applied individually to each QFI is to be taken into normative work i.e., this means solution #1.11.
For key issue #1f, the PDU session level triggers for QBC and FBC could either have the same settings or different settings, i.e. solution #1.10 should be supported.
For key issues #1g both solutions are to detail the current solutions i.e., solutions #1.4 and #1.7.
Editor’s note:	Further conclusions are FFS.
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[bookmark: _Toc136337191]7.2.5	Evaluation
Solutions #2.1 and #2.2 both solves key issues #2a and #2b
-	Solution #2.1 uses a new CHF-to-CHF communication, requires CHF enhancements, and solves more key issues. Allowing the CHF to also be a consumer of the Nchf_ConvergedCharging service would allow for more integration possibilities.
-	Solution #2.2 uses V-SMF to both V-CHF and H-CHF communication and is supported in the scope of 5G connectivity charging.
Solutions #2.8 and 2.9 both solves key issues #2c.
-	Solution #2.8 uses NRF to find the H-CHF.
-	Solution #2.9 uses SUPI to find the H-CHF and can supported the case when there is limited H-NRF access.
Both can be supported at the same time depending on the visitor MNO and agreement with home MNO.

Solutions #2.6 and #2.7 both solves key issues #2d.
-	Solution #2.6 reuses the Nchf_ConvergedCharging between CHFs and may add additional charging information to better support CHF-to-CHF communication.
-	Solution #2.7 uses a new Nchf service and would have different messages as well as triggers.
The H-CHF will still do converged charging for the UE in the current scenario, meaning that a new service isn’t required.

Solutions #2.10, #2.11, #2.12, #2.17, #2.18, and #2.20 all solves key issues #2e.
-	Solution #2.10 the trigger for the CHF-to-CHF communication is based on the UE identity, this will mean that from the both the V-CHF and H-CHF the CHF-to-CHF session will have a different lifetime and trigger handling than the V-SMF to V-CHF and the AMF to V-CHF.
-	Solution #2.11 the trigger for the CHF-to-CHF communication is based on the reception of a charging data request, this will mean that from the H-CHF point of view the triggers will happen like it would be directly from the V-SMF or from AMF. The V-CHF would forward some sessions to the H-CHF.
-	Solution #2.20 allows the frequency of CHF-to-CHF communication based on quota management. This implies that V-CHF would manage a large amount of quota and only triggers request to H-CHF when quota is not enough to support the requested units from NF. This solution would reduce the amount of V-CHF-to-H-CHF message exchanges and quota management latency in LBO scenario. It requires V-CHF to have functions such as ABMF to support quota management.
-	Solution #2.12 handles how the roaming charging profile could be updated in the case where the V-SMF communicated with both V-CHF and H-CHF.
-	Solution #2.17 allows a time-based change of the Roaming charging profile, by adding more information (i.e. pending changes) in the roaming charging profile. There are currently no use case, requirement or key issues defined for this. It supports special use cases (e.g. holiday or event) that can allow the roaming charging profile to become effective at a given future time.
-	Solution #2.18 handles how the roaming charging profile updated in the case where the CHF-to-CHF scenario.

Solutions #2.19 and #2.10 solves key issue 1j.
· Solution #2.11 allows the granularity of charging session between V-CHF and H-CHF aligns with the charging session between NF(CTF) and V-CHF. 
· Solution #2.10 allows to have the charging session between V-CHF and H-CHF for each UE (i.e. identified by SUPI). In this case, the granularity of charging session might not align with the charging session between NF(CTF) and V-CHF, i.e. containing multiple charging sessions between NF(CTF) and V-CHF for each UE. 

Solutions #2.1, #2.4, #2.16 all solves key issues #2f and #2g. 
-	Solution #2.1 uses a new CHF-to-CHF communication, requires CHF enhancements, and solves more key issues. Allowing the CHF to also be a consumer of the Nchf_ConvergedCharging service would allow for more integration possibilities.
-	Solution #2.4 uses a new SMSF to both V-CHF and H-CHF communication. 
-	Solution #2.16 uses Diameter communication between SMS-SC and charging system and is supported in the scope of SMS charging.

Solutions #2.1 and #2.5 both solves key issues #2h and #2i.
-	Solution #2.1 uses a new CHF-to-CHF communication, requires CHF enhancements, and solves more key issues. Allowing the CHF to also be a consumer of the Nchf_ConvergedCharging service would allow for more integration possibilities.
-	Solution #2.5 uses AMF to both V-CHF and H-CHF communication and is supported in the scope of 5G connection and mobility charging as is.

Solutions #2.13, #2.14 and #2.15 all solves key issues #2a and #2b and handles selection of charging information.
-	Solution #2.13 the V-CHF selects the information to be reported to V-CHF. Put new requirements on the V-CHF to select information to be sent to the H-CHF.
-	Solution #2.14 the V-SMF marks the information elements to be sent to the H-CHF. This will require more data sent between the V-SMF and V-CHF, and it will be the V-CHF that is responsible for using this information to select information to be sent to the H-CHF.
-	Solution #2.15 the V-SMF sends separate information elements for the information to be sent to the H-CHF. This will duplicate a lot of data sent between the V-SMF and V-CHF, and it will be the V-CHF that is responsible for using this information to select information to be sent to the H-CHF.
Editor’s note:	Further evaluations are FFS.
[bookmark: _Toc136337192]7.2.6	Conclusion
For key issues #2a and 2b, 5G connectivity charging, solution using CHF-to-CHF communication can be an additional solution in normative work i.e., allowing both solutions #2.1 and #2.2. The selection of architecture between #2.1 and #2.2 is implementation specific. It is recommended to use one arichecture between two MNOs.
For key issues #2h and 2i,5G connection and mobility charging, solution using CHF-to-CHF communication can be an additional solution in normative work i.e., allowing both solutions #2.1 and #2.5.
For key issues #2f and 2g, SMS charging, solution using Diameter connection from SMS-SC can be a solution in normative work i.e., solution #2.16.
For key issue #2e allowing the Roaming charging profile to be updated at any time should be taken into normative work i.e., solutions #2.12 and #2.18x. Optionally, the roaming charging profile can be updated with a specified effective time, which allows an update take effect at a given future time, as described in solution #2.17. 
For solution 2.1,
-	there is single session between NF (e.g. AMF, SMF or SMSF) and V-CHF;
-	based on solution #2.6, Nchf_ConvergedCharging service API reused to the interaction between V-CHF and H-CHF should be taken into normative work;
-	on how to find H-CHF, combination of solution #2.8 and #2.9 should be take into normative work;
-	the trigger for the CHF-to-CHF communication based on the reception of a charging data request, solution #2.11 and solution #2.20, should be taken into normative work; 
-	on the granularity to establish charging session between V-CHF and H-CHF, it can reuse solution #2.11;
-	based on solution #2.13, V-CHF selected charging information for reporting to H-CHF should be taken into normative work.
Editor’s note:	Further conclusions are FFS.
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