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1	Decision/action requested
The group is asked to discuss and agree on the proposal.
2	References
[1]	3GPP TR 28.828: "Charging management; Study on charging aspects for enhanced support of non-public networks".
3	Rationale
This pCR proposes to add a possible solution for end user charging for PNI-NPN network access and usage to TR 28.828 [1].
4	Detailed proposal
The following changes are proposed to be incorporated into TR 28.828.
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TBD
6.1.4.1	Solution #1: End user charging for PNI-NPN network access and usage
6.1.4.1.1	General
The CAG information of the UE is included in the subscription as part of the Mobility Restrictions as defined in clause 5.30.3 of TS 23.501 [2]:
-	an Allowed CAG list i.e. a list of CAG Identifiers the UE is allowed to access; and
-	optionally, a CAG-only indication whether the UE is only allowed to access 5GS via CAG cells;
This solution #1 which relying on 5G connection and mobility converged charging architecture defined in TS 32.256 [11], with the extension of including CAG Identifier(s) for PNI-NPN network access in registration management charging per UE, addresses the Key Issue #2a and Key Issue #2b. 


Figure 6.1.4.1.1-1: 5G connection and mobility converged charging architecture defined in TS 32.256 [11]
In this solution, AMF collects charging information including CAG Identifier(s) per UE registration to the 5GS, and the charging information for access and usage of end user in PNI-NPN network reported by AMF is obtained by CHF.
The subclause below describes registration management charging. The following scenarios specified in TS 32.256 [11] are supported:
- 	PEC;
-	IEC;
-	ECUR.
For deregistration procedures, only PEC scenario is supported.
6.1.4.1.2	General Registration – PEC charging
The following figure 6.1.4.1.2-1 describes a Registration charging message flow in PEC charging applicable to:  
-	Initial Registration in 5GS;
-	Mobility Registration Update; or
-	Periodic Registration Update; or
-	Emergency Registration.


Figure 6.1.4.1.2-1: Registration – PEC charging 
1-14c.	Registration procedure initiated by UE.
10: The new AMF notifies the old AMF that the registration of the UE in the new AMF is completed.
14d: If necessary, the old AMF is requested by UDM to delete Registration Management contexts and PDU Sessions.  
14dCh: The old AMF interacts with the CHF as per deregistration procedure described in figure 6.1.4.1.5-1.  
21.	The AMF verifies whether UE access is allowed by Mobility Restrictions as defined in TS 23.501 [2]. Upon successful procedure, Registration Accept sent to the UE.
21ch-a. The AMF sends Charging Data Request [Event] including CAG Identifier(s) to CHF for the UE successful registration.
21ch-b. The CHF creates the CDR for this registration.
21ch-c. The CHF acknowledges by sending Charging Data Response [Event] to the AMF.
6.1.4.1.3	General Registration – IEC
The following figure 6.1.4.1.3-1 describes a Registration charging message flow in IEC, based on the clause 6.1.4.1.2 Registration description:  

Figure 6.1.4.1.3-1: Registration – IEC 
1-14c.	Registration procedure initiated by UE.
15-16: AM policy association procedure.
16ch-a. The AMF sends Charging Data Request [Event] including CAG Identifier(s) to CHF for the UE registration to be granted authorization, rated and accounted. 
16ch-b. Account and Rating control by the CHF for the registration and CDR creation.
16ch-c. The CHF acknowledges by sending Charging Data Response [Event] and the AMF, granting authorization to the registration.
17 to 24. Same steps as in Figure 6.1.4.1.2-1.  
6.1.4.1.4	General Registration – ECUR
The following figure 6.1.4.1.4-1 describes a Registration charging message flow in ECUR, based on the clause 6.1.4.1.2 Registration description:  

Figure 6.1.4.1.4-1: Registration – ECUR 
1-14c.	Registration procedure initiated by UE.
15-16: AM policy association procedure.
16ch-a. The AMF sends Charging Data Request [Initial] including CAG Identifier(s) to CHF for the UE registration to be granted authorization. 
16ch-b. Account and Rating control by the CHF for the registration and open a CDR.
16ch-c. The CHF acknowledges by sending Charging Data Response [Initial] and the AMF, granting authorization to the registration.
17 to 21. Same steps as in Figure 6.1.4.1.2-1.  
21ch-a. The AMF sends Charging Data Request [Termination] including CAG Identifier(s) to CHF for the UE successful registration.
21ch-b. The CHF closes the CDR for this registration.
21ch-c. The CHF acknowledges by sending Charging Data Response [Termination] to the AMF.
6.1.4.1.5	Deregistration – PEC charging
The Deregistration message flows are applicable to: 
-	UE-initiated deregistration
-	Network-initiated Deregistration.    
The following figure 6.1.4.1.5-1 describes a UE-initiated deregistration in PEC charging, based on figure 5.2.2.2.8.1 of TS 32.256 [11] description:

Figure 6.1.4.1.5-1: UE-initiated Deregistration – PEC charging
1.	Deregistration procedure initiated by UE.
1ch-a. The AMF sends Charging Data Request [Event] including CAG Identifier(s) to CHF for the UE deregistration.
1ch-b. The CHF creates the CDR for this deregistration.
1ch-c. The CHF acknowledges by sending Charging Data Response [Event] to the AMF.
7: The AMF sends NAS message Deregistration Accept to UE. In case of Deregistration type is switch-off, the Deregistration Accept message is not sent.
The following figure 6.1.4.1.5-2 describes a Network-initiated Deregistration in PEC charging, based on figure 5.2.2.2.8.2 of TS 32.256 [11] description:

  
Figure 6.1.4.1.5-2: Network-initiated Deregistration – PEC charging
1.	AMF receives Nudm_UECM_DeregistrationNotification from UDM.
2.	Deregistration Request sent towards the UE. In case of Implicit Deregistration, the Deregistration Request message is not sent.
2ch-a. The AMF sends Charging Data Request [Event] including CAG Identifier(s) to CHF for the UE successful deregistration.
2ch-b. The CHF creates the CDR for this deregistration.
2ch-c. The CHF acknowledges by sending Charging Data Response [Event] to the AMF.
[3-8]. Deregistration procedure steps.
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