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1	Decision/action requested
[bookmark: _Hlk64897434]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
The proposed solution addresses the key issue on satellite access service charging. 
-	AMF embedded the charging trigger function to report charging information to CHF, regarding 5G connection via satellite access.
4	Detailed proposal
Propose to incorporate the following change into the TR 28.844 [1].
	[bookmark: _Toc445724659][bookmark: _Toc437879827]First change


[bookmark: _Toc136348586]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"
[11] 		3GPP TS 32.256: " 5G connection and mobility domain charging ".
[12] 		3GPP TS 38.413: " NG Application Protocol (NGAP)".
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5.1.4.x	Solution #1.x: AMF for satellite access charging
This solution which relying on CHF/5G Converged Charging System for satellite access charging, addresses the Key Issue#1.1.
As specified in TS 23.501 [2] clause 5.4.10 and 5.4.11, when UE is accessing to the network via satellite access, AMF determines the RAT type for NR satellite access, i.e. NR(LEO), NR(MEO), NR(GEO) and NR(OTHERSAT), and provides the indication of RAT type in the N2 interface. 
In addition, the serving PLMN can enforce mobility restrictions for NR satellite access. N2 connection may be released with cause value indicating that the UE is not in the PLMN serving area. The AMF may initiate deregistration of the UE when an N2 UE Context Release Request is received with cause value indicating that the UE is not in PLMN serving area, as specified in TS 38.413 [12].
The AMF reports charging information to CHF about 5G network connection via satellite access, during three chargeable events:
· Service request (Start of N2 connection)
· Service release (End of N2 connection)
· De-registration (End of N2 connection with the casuse value “UE not in PLMN serving area”)
The service request message flow for satellite access charging, for PEC scenario as example, is shown in Figure 5.1.4.x-1. The message flow is similar to Figure 5.2.2.3.2.1 in TS 32.256 [11], with two enhancements:
· For NR satellite access, the AMF may decide to verify the UE location and determine whether the PLMN is allowed to operate at the UE location, as described in clause 5.4.11.4 of TS 23.501 [2]. 
· The AMF determines the RAT Type for NR satellite access, i.e. NR(LEO), NR(MEO), NR(GEO) and NR(OTHERSAT)

The service release message flow for satellite access charging is the same as Figure 5.2.2.3.4.1 in TS 32.256 [11]. 

The de-registration message flow for satellite access charging is described in the same as Figure 5.2.2.2.8.2 in TS 32.256 [11]. with a key difference: 
· The AMF may deregister the UE when the UE context release request has the cause value specified as “UE not in PLMN serving area”.



Figure 5.1.4.x-1: Service request message flow for satellite access charging --- PEC charging

1.	Service request procedure initiated by UE, accessing to the network via satellite access.
2.	The (R)AN sends N2 message to AMF, indicating the type of NR satellite access. For NR satellite access, the AMF may decide to verify the UE location and determine whether the PLMN is allowed to operate at the UE location, as described in clause 5.4.11.4 of TS 23.501 [2].
3.	The AMF determines the RAT type for NR satellite access, i.e. NR(LEO), NR(MEO), NR(GEO) and NR(OTHERSAT). 
4.	Service request procedure continuation, described in step 3-11 in figure 4.2.3.2-1 of TS 23.502 [3].
5.	The AMF sends N2 request to (R)AN, indicating the RAT type for NR satellite access 
6.	Connection resource setups
7.	The (R)AN sends N2 request Ack to AMF
8ch-a.	The AMF sends Charging Data Request [Event] to CHF for the N2 connection established for the UE, triggered by the “Start of N2 connection” trigger, defined in Table 5.2.1.2.1.1 TS 32.256 [11].
8ch-b.	The CHF creates the CDR for this N2 connection establishment.
8ch-c.	The CHF acknowledges by sending Charging Data Response [Event] to the AMF.
9.	Service request procedure continuation, described in step 15-22 in figure 4.2.3.2-1 of TS 23.502 [3].



Figure 5.1.4.x-2: Deregistration message flow for satellite access charging --- PEC charging

1.	Release initiated by the (R)AN. The (R)AN determines whether the UE is moving outside the PLMN serving area, based on the mobility restrictions for NR satellite access enforced by the serving PLMN. If the UE is outside the PLMN serving area, the N2 Context Release Request cause indicates the release is requested due to a UE using satellite access moved out of PLMN serving area with the case value specified as “UE not in PLMN serving area”. As defined in TS 38.413 [12] Clause 9.3.1.2, the NAS cause “UE not in PLMN serving area” means that the release is due to the UE not being within the serving area of its current PLMN (for NTN). 
2.	If the UE is not in PLMN serving area, the AMF may deregister the UE as described in TS 23.502 [3] clause 4.2.2.3.3 before continuing with the AN Release procedure.
3ch-a.	The AMF sends Charging Data Request [Event] to CHF for the UE successful deregistration, triggered by the “Deregistration” trigger, defined in Table 5.2.1.2.1.1 TS 32.256 [11].
3ch-b.	The CHF creates the CDR for this deregistration.
3ch-c.	The CHF acknowledges by sending Charging Data Response [Event] to the AMF.
4.	Deregistration procedures, described in step 3-5 in Figure 4.2.2.3.3-1 TS 23.502 [3].
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