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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 add solutions for Edge Computing charging with satellite backhaul and update the edit error in the KI. 
4
Detailed proposal

Propose to incorporate the following change into the TR 28.844 [1].
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2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".

[3]
3GPP TS 23.502: "Procedures for the 5G System; Stage 2".

[4]
3GPP TS 22.261: "Service requirements for next generation new services and markets; Stage 1".
[5]
3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System".
[6]
3GPP TR 23.700-27: "Study on 5G System with Satellite Backhaul".
[7]
3GPP TR 23.700-28: "Study on Integration of satellite components in the 5G architecture".
[8]
3GPP TR 23.737: "Study on architecture aspects for using satellite access in 5G".
[9]
3GPP TS 23.548: "5G System Enhancements for Edge Computing; Stage 2".

[10]
3GPP TS 32.255: "Telecommunication management; Charging management; 5G Data connectivity domain charging; stage 2"
[x]
3GPP TR 28.815: "Study on charging aspects of edge computing"
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3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

SMNO
Satellite Mobile network Operator
SSP
Satellite Service Provider
SSC
Satellite Service Customer
ASP
Application Service Provider
EAS
Edge Application Server

ECSP
Edge Computing Service Provider
DNAI
Date Network Access Identifier
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5.3.3
Key issues
5.3.3.1
Key issue #3.1: Charging events and charging information required
This key issue is for investigating how to support REQ-CH_ SATBH_EC-01 and REQ-CH_ SATBH_EC-02. This investigation covers the following:

-
determination of which NFs in the 5G system are suitable to provide the charging information to support the Edge Computing with satellite backhaul;
-
identification of the triggers for charging events for Edge Computing with satellite backhaul;
-
identification and classification of the charging information for Edge Computing with satellite backhaul;
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5.3.4
Possible solutions
5.3.4.x
Solution #3.x: Possible solutions for SMNO charging subscriber for accessing satellite edge application
5.3.4.x.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.
The charging trigger conditions in SMF in TS 32.255[10] have the following enhancements:

·   When the GEO satellite ID changes trigger is obtained by the SMF, the SMF(CTF) needs to send the Charging Data Request [Update] to the CHF.

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:

· GEO satellite backhaul category 
· GEO Satellite ID

· GEO satellite backhaul usage report
· DNAI corresponding to GEO Satellite ID
· Satellite EAS deployment information
· Downlink Volume via the UPF on-board

· Uplink Volume via the UPF on-board
The GEO satellite backhaul usage report can be reported by the UPF which counts for the traffic for the GEO satellite backhaul category.

5.3.4.x.2
Charging procedures for subscriber based edge computing charging with satellite backhaul
The figure 5.3.4.x.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.x.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.
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, which can also be triggered by GEO Satellite ID changes.

10-18. Same as the step 10-18 in the clause 7.1.4.1.2 of the TR 28.815[x].
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