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1
Decision/action requested

Include the proposed solution in TR 28.844.
2
References

[1] 

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

This pCR proposes to add solutions for satellite access charging and update the KI.
4
Detailed proposal

Propose to incorporate the following change into the TR 28.844 [1].
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5.1
Topic 1: Converged charging for satellite access
5.1.1
General description and assumptions 
In the satellite access scenario, separate N2 instances are handling separate access type nodes. However, the coverage of the satellite access network may span over the coverage of the terrestrial access network. In order to support the NR satellite, the RAT "NR(LEO)", "NR(MEO)", "NR(GEO)" and "NR(OTHERSAT)" have been specified in 5GC to distinguish the different NR satellite access types in TS 23.501[2]. 
Based on the satellite access architecture depicted in clause 4.2, the charging party and charged party can be: 
-
Charged party: A satellite service customer who using satellite access the gNB.
-
Charging party: MNO who charges the satellite service customer for satellite access.
The potential charging requirements for this Use Case is: REQ-CH_ SATAC_AC-01.
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5.1.3
Key issues 
5.1.3.1
Key issue #1.1: Charging events and charging information required

This key issue is for investigating how to support the satellite access service charging considering REQ-CH_ SATAC_AC-01. This investigation covers the following:

-
identification of the triggers for charging events for satellite access;

-
identification and classification of the charging information for satellite access.
5.1.3.2
Key issue #1.2: NF/Service suitable to provide charging information

This key issue is for investigating how to support the satellite access service charging considering REQ-CH_ SATAC_AC-01. This investigation covers the following:

-
determination of which NF in the 5G system are suitable to provide the charging information to support the satellite access;
	Next change


5.1.4
Possible solutions

5.1.4.x
Solution #1.x: AMF Charging Trigger Function (CTF) based solution for satellite access charging

This solution which relying on CHF/5G Converged Charging System for satellite access charging, addresses the Key Issue#1.1 and Key Issue#1.2.
As specified in TS 23.501 [2],  in order to support the NR satellite, the RAT "NR(LEO)", "NR(MEO)", "NR(GEO)" and "NR(OTHERSAT)" have been specified in 5GC to distinguish the different NR satellite access types. The AMF determines the RAT Type based on an indication provided in N2 interface as defined in TS 38.413 [x]. In addition, to ensure that the regulatory requirements are met, the UE location needs to be verified by AMF to enforce that the selected PLMN is allowed to operate in the current UE location.
If a UE is accessing to the network via satellite access, the AMF(CTF) sends the Charging Data Request to CHF for satellite access charging, which has the following charging information enhancements compared with the Figure 5.2.2.2.2.1 in TS 32.256 [y]: 
· RAT type expands to include "NR(LEO)", "NR(MEO)", "NR(GEO)" and "NR(OTHERSAT)"
· User location information expands to including
·  NR NTN TAI Information
· servingPLMN                            

· tACListInNRNTN                        

· uELocationDerivedTACInNRNTN
The message flow is similar with the Figure 5.2.2.2.2-1 in TS 32.256 [y]. The figure 5.1.4.x -1 describes the high level charging procedure for AMF (CTF) Converged charging for satellite access charging.
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Figure 5.1.4.x-1: Registration procedure message flow for satellite access charging --- PEC charging
1. A UE is accessing to the network via satellite access and sends the registration request.
2. The RAN sends N2 message to AMF indicating the type of NR satellite access.
3.  For NR satellite access, the AMF may verify the UE location and determine whether the PLMN is allowed to operate at the UE location
4.  Registration procedure as described in clause 4.2.2.2.2-1 of TS 23.502 [3].
5.  After successful registration, the Registration Accept messgage is sent to the UE. Optional, if NTN parameter is needed, the AMF(CTF) may obtain the NTN parameter from the OAM or UDM.
5ch-a. The AMF sends Charging Data Request [Event] including the expansion of RAT type and User location information to CHF for the UE’s successful registration if the AMF determines the NR satellite access and the the PLMN is allowed to operate at the UE location.
5ch-b. The CHF creates the CDR.
5ch-c. The CHF acknowledges by sending Charging Data Response [Event] to the AMF.
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5.1.4.y
Solution #1.y: CEF based solution for satellite access charging

This solution which relying on CHF/5G Converged Charging System for satellite access charging, addresses the Key Issue#1.1 and Key Issue#1.2.

As the architecture specified in the clause 4.2.4.3 of TS 32.240[x], the CEF can either consume management services or services exposed by Network functions, and is also a consumer of Nchf. The CTF can be replaced by the CEF in the solution#1.x. The CEF obtains the required information from both AMF and OAM, and sends the charging data request message for satellite services to CHF. The figure 5.1.4.y -2 describes the high level charging procedure for CEF Converged charging for satellite access charging.
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Figure 5.1.4.y-2: Registration procedure message flow for satellite access charging
1-2. CEF subsribe the N2 message including the expansion of RAT type and User location information from the AMF. The RAN sends N2 message to AMF indicating of NR satellite access.
3-7. Same step as the step 1-5 in solution#1.x.

8-9. After successful registration, the AMF sends notification to the CEF to quest charging for the NR satellite access.
10-11. Optional, if NTN parameter is needed, the CEF may obtain the NTN parameter from the OAM.
12ch-a. The CEF sends Charging Data Request [Event] including the expansion of RAT type and User location information to CHF for the NR satellite access.

12ch-b. The CHF creates the CDR.
12ch-c. The CHF acknowledges by sending Charging Data Response [Event] to the CEF.
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5.1.4.z
Solution #1.z: SMF Charging Trigger Function (CTF) based solution for satellite access charging

This solution which relying on CHF/5G Converged Charging System for satellite access charging, addresses the Key Issue#1.1 and Key Issue#1.2.
In order to support the charging of data connectivity via satellite access, SMF needs to determine the service data flow accessed by the satellite and collects satellite access charging information. Therefore, the SMF(CTF) sends the Charging Data Request to CHF for the PDU session charging, which has the following charging information enhancements compared with the Table 6.2.1.2.1 in TS 32.255 [10]: 

· RAT type expands to include "NR(LEO)", "NR(MEO)", "NR(GEO)" and "NR(OTHERSAT)"
· User location information expands to including

·  NR NTN TAI Information
· servingPLMN                            

· tACListInNRNTN                        

· uELocationDerivedTACInNRNTN
The message flow is similar with the Figure 5.2.2.2.2-1 in TS 32.255 [10]. The figure 5.1.4.z -3 describes the high level charging procedure for SMF (CTF) Converged charging for satellite access charging.
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Figure 5.1.4.z-3: PDU session establishment procedure message flow for satellite access charging
1.  UE initiates the PDU session establishment request via NR satellite access as specified in clause 4.3.2.2 TS 23.502 [3]
2.  If the SMF determines the NR satellite access based on the RAT type obtained from the AMF, the SMF(CTF) determines the service data flow accessed by the satellite and collects satellite access charging information. Optional, if NTN parameter is needed, the SMF(CTF) may obtain the NTN parameter from the OAM or UDM.
2ch-a. The SMF sends Charging Data Request [initial] including the expansion of RAT type and User location information to CHF for the PDU session if the SMF determines the NR satellite access.
2ch-b. The CHF opens CDR for this PDU session.

2ch-c. The CHF acknowledges by sending Charging Data Response[Initial] to the SMF.
3-4. Same as the step 15-17 in the Figure 5.2.2.2.2-1 of TS 32.255 [10].
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