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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
Correcting the solution #1.7 and adding requirements and key issue to match what the solution covers, editorial corrections to solution #1.4 as well as adding that it solves the new key issue.
4	Detailed proposal
	First change



[bookmark: _Toc104192327][bookmark: _Toc112328378]7.1.2	Potential charging requirements
REQ-CH_VMNO-01: The charging mechanism in visited MNO should support charging based on the 5G data connectivity usage for each home MNO.
REQ-CH_VMNO-02: The charging mechanism in visited MNO should support collecting charging information related to 5G data connectivity usage for each home MNO.
REQ-CH_VMNO-03: The charging mechanism in visited MNO should support charging based on the 5G connection and mobility usage for each home MNO.
REQ-CH_VMNO-04: The charging mechanism in visited MNO should support collecting charging information related to 5G connection and mobility usage for each home MNO.
REQ-CH_VMNO-05: The charging mechanism in visited MNO may support roaming charging profile negotiation related to 5G data connectivity charging with each home MNO.
REQ-CH_VMNO-06: The charging mechanism in visited MNO should support charging based on SMS usage for each home MNO.
REQ-CH_VMNO-07: The charging mechanism in visited MNO should support collecting charging information related to SMS usage for each home MNO.
REQ-CH_VMNO-08: The charging triggers to be used in visited MNO may be negotiation with each home MNO.

	Second change



[bookmark: _Toc104192328][bookmark: _Toc112328379]7.1.3	Key issues 
The following key issues are identified:
-	Key Issue #1a: Aggregation of charging information in visited MNO for 5G data connectivity usage per home MNO.
-	Key Issue #1b: Aggregation of charging information in visited MNO for 5G connection and mobility usage per home MNO.
-	Key Issue #1c: Aggregation of charging information in visited MNO for SMS usage per home MNO.
-	Key Issue #1d: Whether the FBC should be negotiated between visited MNO and home MNO. If needed, how to provide the negotiation mechanism for FBC triggers synchronization, including the charging information and triggers.
-	Key Issue #1e: How to handle QoS flow level triggers in relationship to QFIs.
-	Key Issue #1f: How to handle PDU session level triggers when both FBC and QBC are applicable.
-	Key Issue #1g: How to handle charging trigger negotiation between visited and home MNO.

	Third change



[bookmark: _Toc88734341][bookmark: _Toc104192342][bookmark: _Toc112328393]7.1.4.4	Solution #1.4: Roaming Charging Profile exchanged between HPLMN and VPLMN for 5G data connectivity charging
[bookmark: _Toc88734342][bookmark: _Toc104192343][bookmark: _Toc112328394]7.1.4.4.1	General
A possible solution for key issue #1a and #1g covering requirement REQ-CH_VMNO-05, Roaming Charging Profile negotiation enhancement for 5G data connectivity charging provided to the home MNO by the visited MNO.
[bookmark: _Toc88734347][bookmark: _Toc104192344][bookmark: _Toc112328395]7.1.4.4.2	Reference architecture
The reference architecture would be the same as in clause 4.2.2 of TS 32.255 [4].
[bookmark: _Toc88734348][bookmark: _Toc104192345][bookmark: _Toc112328396]7.1.4.4.3	Message flows
The message flows about roaming charging profile negotiation for 5G data connectivity charging are present in the figure 5.2.2.12.2.1, PDU session establishment, of TS 32.255 [4].
In the step 13, 
13ch-a. Based on "received PDU session conditions" trigger, a Charging Data Request [Update] is sent to CHF with charging information received from H-SMF, which includes the HPLMN selected "Roaming Charging Profile" and counts per QFI are started.
13ch-b. The CHF updates the CDR.
13ch-c. The CHF acknowledges by sending Charging Data Response [Update] to the V-SMF.

During PDU session establishment, for Home Routed Roaming using QBC, the roaming charging profile is sent from the V-CHF to the V-SMF which is then forwarded to the H-CHF (using the H-SMF). The H-CHF may respond with a new roaming charging profile. The H-CHF provided roaming charging profile is then used by the V-SMF (as well as the H-SMF) for the QBC, the new charging roaming profile is also sent to the V-CHF from V-SMF. The corresponding trigger "received PDU session conditions" in the step 13ch-a should be clarified.

During PDU session establishment, for Home Routed Roaming using QBC, the roaming charging profile is sent from the V-CHF to the V-SMF which is then forwarded to the H-CHF (using the H-SMF). The H-CHF may respond with a new roaming charging profile. The H-CHF provided roaming charging profile is then used by the V-SMF (as well as the H-SMF) for the QBC, the new charging roaming profile is also sent to the V-CHF from V-SMF. The corresponding trigger "received PDU session conditions" in the step 13ch-a should be clarified.
The message flows about roaming charging profile negotiation for Roaming Home routed PDU session - inter-PLMN V-SMF change, specified in the figure 5.2.2.14.9, of TS 32.255[4],
In the step 8ach-a, 
8ach-a. A Charging Data Request [Update] is sent to H-CHF in HPLMN, indicating the V-SMF change and "Roaming Charging Profile" received from the VPLMN.
8ach-b. The H-CHF in HPLMN updates the CDR.
8ach-c. The H-CHF in HPLMN acknowledges by sending Charging Data Response [Update] to the H-SMF and supplies the HPLMN selected "Roaming Charging Profile" for this VPLMN.
In the step 8cch-a, 
8cch-a. A Charging Data Request [Update] is sent to V-CHF with charging information received from H-SMF, which includes the HPLMN selected "Roaming Charging Profile".
8cch-b. The V-CHF updates the CDR.
8cch-c. The V-CHF acknowledges by sending Charging Data Response [Update] to the V-SMF.
How to report the updated "Roaming Charging Profile" to V-CHF should be clarified without the addiontionaddition of a special trigger. The updated "Roaming Charging Profile"willProfile" will be reported in the next Charging Data Request [Update] which is armed by subsequent triggers. 

The message flows about roaming charging profile negotiation for roamingroaming Home routed PDU session - intra-PLMN V-SMF change are present in the clause 5.2.2.14.10 of TS 32.255[4].
The Roaming Charging Profile is transferred from old V-SMF to the new V-SMF.
3- 4b.	SM Context retrieval by new V-SMF from the old V-SMF. The Charging Id containing Charging Id1 value, the "Home Roaming Charging Profile", and the V-CHF address, are conveyed to the new V-SMF.
No enhancement is required. The Roaming Charging Profile is NOT negotiated again.

	Fourth change



[bookmark: _Toc112328405]7.1.4.7	Solution #1.7: Roaming charging trigger preconfigured in VPLMN based on negotiation with HPLMNCharging Profile configured in VPLMN for 5G data connectivity charging
[bookmark: _Toc112328406]7.1.4.7.1	General
A possible solution for key issues #1a and #1g covering requirements REQ-CH_VMNO-05 and REQ-CH_VMNO-05, using preconfigured roaming charging triggers.A possible solution for key issues #1b covering requirement REQ-CH_VMNO-05, Roaming Charging Profile negotiation for 5G data connectivity charging provided to the visited MNO by the home MNO. 
Editor’s Note: A solution using configuration of the triggers for the interaction with the H-CHF in other NFs (i.e., AMF and SMSF) even if there is no roaming charging profile for these NFs is FFS.
[bookmark: _Toc112328407]7.1.4.7.2	Reference architecture
The reference architecture would be the same as in clauses7.1.4.1.2, 7.1.4.2.2, and 7.1.4.5.2.The reference architecture would be the same as in solution #1.1 clause 7.1.4.1.
[bookmark: _Toc112328408]7.1.4.7.3	Message flows
The negotiation of how the roaming charging profile triggers should be configured is done as part of the roaming agreement between the VPLMN and HPLMN outside the scope of 3GPP SA5.
The negotiated roaming charging profile triggers is are then configured in the VPLMN’s V-CHF or, V-SMF, AMF, and SMSF. this These preconfigured roaming charging triggersprofile could be specific to the HPLMN of the UE. In this case the roaming charging profile wouldis only be exchanged between the V-SMF and V-CHF.

	[bookmark: clause4]End of changes



