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1
Discussion
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 introduce solutions for satellite backhaul charging to TR 28.844 "Study on charging aspects of satellite in 5GS". 
4
Detailed proposal

Propose to incorporate the following change into the TR 28.844[1].
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5
Charging scenarios and key issues
…
5.2
Topic 2: Converged charging for satellite backhaul
…
5.2.4
Possible solutions
5.2.4.1
Solution #2.1: Possible solutions for satellite backhaul charging
5.2.4.1.1
General description
This solution which relying on CHF/5G Converged Charging System for satellite backhaul charging.

During the PDU Session establishment procedure, if the AMF is aware that a satellite backhaul is used towards 5G AN, the AMF may report this to SMF. If AMF is aware that satellite backhaul category changes (e.g. at handover), the AMF reports the current satellite backhaul category and indicates the satellite backhaul category change to SMF.
If dynamic satellite backhaul is used, i.e. capabilities (latency and/or bandwidth) of the satellite backhaul change over time due to e.g. use of varying inter-satellite links as part of backhaul, the AMF notifies the SMF of the corresponding dynamic satellite backhaul category to serve the PDU Session. Then, the SMF informs this to PCF. The PCF may trigger QoS monitoring as specified in TS 23.501 [2].

Since the SMF obtains the satellite backhaul categories or satellite backhaul category changes (e.g. at handover) from the AMF, the SMF can be used to provide the charging information to support the satellite backhaul charging.
5.2.4.1.1
Solution #2.1.1: Possible solutions for MNO charging subscriber based on monitored QoS
The possible solutions to support the potential requirements REQ-CH_ SATBH_DC-01 and REQ-CH_ SATBH_DC-02 could be the following enhancements or extensions to the PDU session charging solutions defined in TS 32.255 [6]:

Solution #1a: Reuse the " PDU Session ID” or "ChargId” (see TS 32.255 [x])  parameter for correlating the Charging Data Request, charging information and CHF record data with the satellite backhaul category(e.g. LEO) for PDU session charging. 

The "PDU Session ID” or "ChargId” parameter is contained in the " PDU Session Charging Information” that is provided in the Charging Data Request sent by SMF and CHF record data.

Solution #1b: Reuse the "QoS Flow Id” (see TS 32.255 [x])  parameter for correlating the Charging Data Request, charging information and CHF record data with the satellite backhaul category(e.g. LEO) for PDU session charging. 

The "QoS Flow Id” parameter is contained in the " PDU Session Charging Information” that is provided in the Charging Data Request sent by SMF and CHF record data.
Solution #1c: Reuse the " Qos Flows Usage Reports” (see TS 32.255 [x])  parameter for correlating the Charging Data Request, charging information and CHF record data with the satellite backhaul category(e.g. LEO) for PDU session charging. 

The "Qos Flows Usage Reports” parameter is contained in the " PDU Session Charging Information” that is provided in the Charging Data Request sent by SMF and CHF record data.
Solution #1d: Reuse the " QoS Monitoring Report” parameter (see TS 32.255 [x]) for correlating the Charging Data Request, charging information and CHF record data with satellite backhaul category(e.g. LEO) for PDU session charging. 

The "QoS Monitoring Report” parameter is contained in the "PDU Container Information” and needs to be provided in the Charging Data Request sent by SMF and CHF record data.
Solution #1e: Use the " satellite backhaul category” parameter for correlating the Charging Data Request, charging information and CHF record data with satellite backhaul category(e.g. LEO) for PDU session charging. 

The " satellite backhaul category” is provided to SMF in the Nsmf_PDUSession_Create Request or Nsmf_PDUSession_Update Request from the AMF.

Solution #1f: Use the " satellite backhaul category change” parameter as the trigger condition to trigger correlating the Charging Data Request for satellite backhaul charging. 

The " satellite backhaul category change” is provided to SMF from the AMF which aware the satellite backhaul category changes (e.g. at handover).

Solution #1g: Use the " satellite backhaul category Usage Reports” parameter for correlating the Charging Data Request, charging information and CHF record data for satellite backhaul charging. 

The " satellite backhaul category Usage Reports” parameter is provided to SMF from the UPF by correlating the satellite backhaul category and its related QFI.

5.2.4.1.2
Solution #2.1.2: SMF Charging Trigger Function (CTF) based solution
5.2.4.1.2.1
Architecture description 
The converged charging architecture for SMF Charging Trigger Function (CTF) based solution as depicted in figure 5.2.4.1.2.1-1. SMF based solution-CTF and are proposed for the session based charging.
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Figure 5.2.4.1.2.1-1: 5G data connectivity converged charging architecture defined in TS 32.255 [x]
5.2.4.1.2.2
Procedures description

 5.2.4.1.2.2.1
Charging procedures for sateliite backhaul

The figure 5.2.4.1.2.2.1-1 describes the high level charging procedure for SMF (CTF) Converged charging for satellite backhaul charging.
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Figure 5.2.4.1.2.2.1-1: Message flow for satellite backhaul charging
1.
SMF received the PDU session establishment request including satellite backhaul category as specified in clause 4.3.2.2 TS 23.502 [3].

1ch-a. The SMF sends Charging Data Request [Initial, satellite backhaul category, Requestd Quota] to CHF for the satellite backhaul charging.

1ch-b. The CHF creates a CDR.

1ch-c. The CHF acknowledges by sending Charging Data Response [Initial, satellite backhaul category, Granted Quota] to the SMF.

2.
SMF sends the satellite backhaul usage report trigger to UPF during N4 Session Establishment/Modification procedure, if the SMF obtains the satellite backhaul category or satellite backhaul category changes from AMF.
3.
UPF starts QFI related to the satellite backhaul counts and detects an event has to be reported.

4.
UPF/PSA UPF reports the satellite backhaul usage report to SMF.
4ch-a. The SMF sends Charging Data Request[Update, satellite backhaul category, Requestd Quota] to the CHF with the satellite backhaul usage report.

4ch-b. The CHF update a CDR.

4ch-c. The CHF acknowledges by sending Charging Data Response [Update, satellite backhaul category, Granted Quota] to the SMF.

5.
SMF sends the granted quotas to the UPF/PSA UPF in the usage reporting response.
6.
UPF/PSA UPF reports the usage reporting of the last satellite backhaul traffic to SMF.
6ch-a. The SMF sends Charging Data Request [Termination, satellite backhaul category, Used Units] to CHF with the satellite backhaul usage report.

6ch-b. The CHF close a CDR.

6ch-c. The CHF acknowledges by sending Charging Data Response [Termination] to the SMF.
7.
SMF sends the usage reporting response to the UPF/PSA UPF.

	End of changes


_1579013511.vsd
CGF


Nchf


Bd


SMF


Nchf


Bd


CTF


Billing Domain


Ga


Nchf


CHF


CHF


SMF


SMF


CTF


CTF


Billing Domain


CGF


Ga


Billing Domain


CHF


CGF



_1745413407.vsd

