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1
Decision/action requested

The group is asked to discuss and agree on the proposal.
2
References

[1] 

3GPP TR 28.844: " Study on charging aspects of satellite in 5GS".
3
Rationale

This pCR proposes to update solutions for edge computing with satellite backhaul. 
4
Detailed proposal

Propose to incorporate the following change into the TR 28.844 [1].
	First change


5.3.4
Possible solutions
5.3.4.1
Solution #3.1: Possible solutions for SMNO charging subscriber for accessing satellite edge application
5.3.4.1.1
General description
This solution which relying on CHF/5G Converged Charging System for Edge Computing charging with satellite backhaul, addresses the Key Issue#3.1.
As specified in TS 23.501[2], the SMF is locally configured with mapping relationship between Date Network Access Identifier (DNAI) and GEO Satellite ID and determines DNAI based on local configuration, DNN or S-NSSAI or both and the GEO Satellite ID received from AMF. If the UE is allowed to to access the service(s) according to the EAS Deployment Information as described in clause 6.2.3.4 of TS 23.548[9], the SMF selects the PSA UPF or UL CL/BP/local PSA based on DNAI corresponding to the GEO satellite ID and other factors. If the GEO satellite ID changes, the AMF may update the latest GEO Satellite ID to the SMF.
Since the SMF may obtain GEO satellite backhaul category and GEO satellite ID from the AMF and select the UPF on-board to enable the UE accesses the EAS on-board, the SMF(CTF) can be used to provide the charging information to support the Edge Computing charging with satellite backhaul.
If the SMF obtains the GEO satellite backhaul category and GEO Satellite ID from the AMF, the SMF(CTF) sends the Charging Data Request to CHF for Edge Computing charging with satellite backhaul, which adds the following satellite backhaul charging information:
Table 5.3.4.1.1-1: Extend to Common Structure of PDU Session Charging Information for Edge Computing charging with satellite backhaul (3GPP TS 32.255 [10] –Table 6.2.1.2.1)

	Information Element
	Category
	Description

	Satellite Backhaul Information
	OC
	This field contain parameters that can be used to determine that a Satellite Backhaul has been used for the data traffic

	Satellite Backhaul Category
	OC
	Field contains the type of the satellite (i.e. GEO) used in the backhaul

	GEO Satellite ID
	OC
	This field contains the ID of the GEO satellite

	Satellite Backhaul QoS
	OC
	This field may be added optionally as a further enhancement to contain the result of the calculation of the following attributes (throughput), latency, jitter, and error rate)

	Satellite backhaul usage report
	OC
	This field holds the amount of the total volumes for the current satellite backhaul category.


The charging trigger conditions in SMF in TS 32.255[10] have the following enhancements:
Table 5.3.4.1.1-2: Extend to Default Trigger conditions in SMF for edge computing Satellite Backhaul (3GPP TS 32.255 [10] – Table 5.2.1.4.1)

	Trigger Conditions
	Trigger level
	Converged Charging default category


	Offline only charging default category


	CHF allowed to change category
	CHF allowed to enable and disable
	Message when "immediate reporting" category

	GEO satellite ID change
	PDU session
	Deferred
	Deferred
	Yes
	Yes
	


5.3.4.1.2
Charging procedures for subscriber based edge computing charging with satellite backhaul
The message flow is based on the charging principles for 5GS usage for Edge Computing specified in clause 5.1.2 of the 3GPP TS 32.257 [14] with the enhancement of the satellite backhaul information for the PDU session charging information. The figure 5.3.4.1.2-1 describes the high level charging procedure for SMF (CTF) Converged charging for edge computing charging with satellite backhaul.
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Figure 5.3.4.1.2-1: Message flow for edge computing charging with satellite backhaul
1. UE starts using a satellite edge application.
2.  Charging Data Request [Initial, Quota Requested]: the SMF sends the request including satellite backhaul charging information (e.g. GEO satellite backhaul category, GEO Satellite ID, GEO satellite backhaul usage report) to the CHF to reserve a number of units if it obtains the GEO satellite backhaul category and GEO Satellite ID from the AMF. 

3. Account, Rating, Reservation Control: the CHF checks if corresponding funds can be reserved on the edge application's account balance, for each Rating Group. 

4. Open CDR: based on policies, the CHF opens a CDR related to the service for edge application.
5. Charging Data Response [Initial, Quota Granted]: the CHF grants the reserved number of units to SMF for each Rating Group.

6. Granted Units Supervision: The SMF monitors the consumption of the granted units and the delivered QoS if the monitored QoS result for dynamic satellite backhaul is requested for charging.
7. UE edge application usage ongoing
8.  Quota management Trigger: A Trigger associated to Quota management is met. 
9.  Charging Data Request [Update, Quota Requested, Usage Reporting]: the SMF sends the request including the  satellite backhaul charging information (e.g. GEO satellite backhaul category, GEO Satellite ID, GEO satellite backhaul usage report) to the CHF. The update of Charging Data Request can also be triggered by GEO satellite ID changes. If the dynamic satellite backhaul is obtained by the SMF, Charging Data Request needs to include the Satellite Backhaul QoS(e.g. throughput, latency, jitter, error rate).
10. Account, Rating, Reservation Control: same as step 4, with the option to also deduct the funds corresponding to the usage on the account balance.

11. Update CDR: based on policies, the CHF updates the CDR with charging data related to the service.

12. Charging Data Response [Update, Quota Granted]: The CHF grants quota to SMF for the service, with the reserved number of units for each Rating Group.

13. Service delivery ongoing: the  NF (CTF) continues to deliver the service.

14. UE stops using the edge application: the SMF is requested to end the service delivery and does this.

15. Charging Data Request [Termination]: the SMF sends the request to the CHF including satellite backhaul information, for charging data related to the service termination with the final consumed units for each Rating Group. 

16. Account, Rating Control: the CHF performs the service termination process which involves using the reported charging data to rate the usage and deduct the funds corresponding to the usage on the account balance.

17. Close CDR: based on policies, the CHF closes the CDR with charging data related to the service termination and the last reported units for each Rating Group.

18.  Charging Data Response [Termination]: The CHF informs the SMF on the result of the request.
5.3.4.2
Solution #3.2: Possible solutions for EAS on-board deployment charging 
5.3.4.2.1
General description
This solution which relying on CHF/5G Converged Charging System for EAS on-board deployment charging for Edge Computing charging with satellite backhaul, addresses the Key Issue#3.1.
The possible charging architectures are the same as clause 7.3.4 of TR 28.815[15]. In these architectures, it is assumed that the MnS producer, CHF, CEF and Billing Domain are owned by the same SSP(ECSP). The charging for EAS on-board deployment could be supported with CEF to enable the charging for MnS producer. 
Since the edge computing via the satellite backhaul only using GEO satellite backhaul category in this release, the SSP itself has the knowledge of all the satellite information, therefore, the EAS deployment charging information needs to add the satellite backhaul information: 
Table 5.3.4.2.1-1: Extend to Structure of EAS Deployment Charging Information (3GPP TS 32.257 [14] –Table 6.2.2.1.2-1)
	Information Element
	Category
	Description

	Satellite backhaul information
	OC
	This field contain parameters that can be used to determine that a Satellite Backhaul has been used for the data traffic

	Satellite backhaul category
	OC
	This field contains the type of the satellite (i.e. GEO) used in the backhaul.

	GEO Satellite ID
	OC
	This field contains the ID of the GEO satellite.


5.3.4.2.2
Charging procedures for EAS on-board deployment charging 
The message flow is similar with the Figure 5.2.3.2 in TS 32.257 [14] with the enhancement of the EAS Deployment Charging Information. Figure 5.3.4.2.2-1 describes the high level of EAS on-board deployment charging message flows in PEC, based on the converged charging architecture with MnS producer enabled by CEF.
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Figure 5.2.3.2.2-1: EAS deployment charging - PEC

1. CEF subscribes to the notifications about EAS LCM from the MnS
2. The MnS consumer sends the EAS LCM request to the MnS producer.

3. EAS LCM process: The MnS producer processes and executes the EAS LCM according to the request (e.g. instantiation, upgrade, deletion).
4. EAS LCM response: The MnS producer sends the EAS LCM result to the MnS consumer.

5. EAS LCM notification: The MnS producer sends the EAS LCM notification to the CEF:
5ch-a)
Charging Data Request [Event]: The CEF generates charging data related to the EAS LCM notification and sends the charging data request including the satellite backhaul information(e.g.
GEO satellite backhaul category, GEO Satellite ID).

5ch-b)
Create CDR: The CHF stores received information and create a CDR related to the event.

5ch-c)
Charging Data Response [Event]: The CHF informs the CEF on the result of the request.

	End of change
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