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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 resolve EN and update solutions for satellite access charging. The related discussion paper is proposed in the S5-236489.
4
Detailed proposal

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


5.1.4.1
Solution #1.1: 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 [13]. 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 [12]: 
· RAT type extends to include "NR(LEO)", "NR(MEO)", "NR(GEO)" and "NR(OTHERSAT)"

As specified in TS 23.501[2], the Service Area Restrictions functionality has the following enhancement that the UE and AMF consider the UE to be in a Non-Allowed Area if none of the broadcast TAIs is allowed. The UE and AMF consider the UE to be in an Allowed Area if at least one broadcast TAI is allowed. Since the "TAI" will be ignored if the "NR NTN TAI information" is present, the "TAI" will not present in the IE of "userLocationinfo", and the "NR NTN TAI information" needs to be transmitted to the AMF separately in the IE of User Location Information of the clause 9.3.1.16 in TS 38.413 [13] to be used to verify the UE location.
The NR NTN TAI information needs to be added in RegistrationChargingInformation of the Charging Data Request as following table:
Table 5.1.4.1-1: Extend to Data structure of Registration Charging Information with NR NTN TAI information (3GPP TS 32.256 [11] Table 6.2.1.2.1)
	Information Element
	Category
	Description

	NR NTN TAI Information
	OC
	This field indicates details of where the UE via the NR satellite access is currently located.

	>Serving PLMN
	OC
	This field indicates the UE’s serving PLMN.

	>TAC List in NR NTN
	OC
	This field includes all TAC(s) broadcast in the cell, for the UE’s serving PLMN.

	>>TAC
	OC
	

	>UE Location Derived TAC in NR NTN
	OC
	This field contains TAC information derived from the actual UE location, if available.


The message flow is similar with the Figure 5.2.2.2.2-1 in TS 32.256 [12]. The figure 5.1.4.1 -1 describes the high level charging procedure for AMF (CTF) Converged charging for satellite access charging.
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Figure 5.1.4.1-1: 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 satellite coverage availability information is needed, the AMF(CTF) may obtain the satellite coverage availability information from the OAM.
5ch-a. The AMF sends Charging Data Request [Event] including the enhancement of RAT type and the NR NTN TAI Information to CHF for the UE’s successful registration if the AMF determines the NR satellite access and 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.
As specified in the TS 23.501[2], the NG-RAN location reporting may be used by the AMF to determine the geographically located TAI in the case of NR satellite access. For the case of NR satellite acces, if the AMF requests UE location, the NG-RAN provides all broadcast TAIs to the AMF. The NG-RAN also reports the TAI where the UE is geographically located if this TAI can be determined. Since the "TAI" will be ignored if the "NR NTN TAI information" is present, the NR NTN TAI information needs to be added in Location Reporting Charging Information of the Charging Data Request as following table: 
Table 5.1.4.1-2: Extend to Data structure of Location Reporting Charging Information with NR NTN TAI information (3GPP TS 32.256 [11] Table 6.2.1.4.1)
	Information Element
	Category
	Description

	NR NTN TAI Information
	OC
	This field indicates details of where the UE via the NR satellite access is currently located.

	>Serving PLMN
	OC
	This field indicates the UE’s serving PLMN.

	>TAC List in NR NTN
	OC
	This field includes all TAC(s) broadcast in the cell, for the UE’s serving PLMN.

	>>TAC
	OC
	

	>UE Location Derived TAC in NR NTN
	OC
	This field contains TAC information derived from the actual UE location, if available.


If a UE is accessing to the network via satellite access, the AMF(CTF) sends the Charging Data Request to CHF for satellite location reporting charging, which has the following charging information enhancements compared with the Figure 5.2.2.4.2.1 in TS 32.256 [12]: 
· RAT type extends to include "NR(LEO)", "NR(MEO)", "NR(GEO)" and "NR(OTHERSAT)"
The message flow is similar with the Figure 5.2.2.4.2-1 in TS 32.256 [12]. The figure 5.1.4.1 -2 describes the high level charging procedure for AMF (CTF) Converged charging for satellite location reporting charging.
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Figure 5.1.4.1-2: Location reporting message flow for satellite access charging --- PEC charging
1. A New N2 connection is established between NG-RAN and AMF and Location Reporting charging is activated in the AMF charging profile, potentially with a list of Presence Reporting Area(s).

2. The AMF starts the procedure based on figure 4.10-1 of TS 23.502 [3] description and sends "Location Reporting Control" to NG-RAN indicating UE changes of location or presence in Presence Reporting Area(s) need to be reported. 

3. Location Report received by AMF includes the UE current location, and potentially presence in Presence Reporting Area(s). For the NR satellite access case, the NR NTN TAI information reporting by NG-RAN refer to a fixed cell and fixed TA in which a UE is geographically located as specified in the TS23.502[3].
3ch-a. The AMF sends Charging Data Request [Event, location reporting] to CHF with the current user location, and initial status(es) of presence in subscribed PRA(s) if requested in step 1. For the NR satellite access case, the NR NTN TAI Information needs to be added in the Charging Data Request.
3ch-b. The CHF creates the CDR for this location reporting.

3ch-c. The CHF acknowledges by sending Charging Data Response [Event, location reporting] to the AMF.
4. Change in UE Location or presence in Presence Reporting Area(s) occur per AMF criteria provided in step 2. 

5. Location Report is received by AMF.

5ch-a. The AMF sends Charging Data Request [Event, location reporting] to CHF with the new user location, and PRA Identifier(s) and indication(s) whether the UE is inside or outside the Presence Reporting Area(s) if any. For the NR satellite access case, the NR NTN TAI Information needs to be added in the Charging Data Request. 
5ch-b. The CHF creates the CDR for this location reporting.

5ch-c. The CHF acknowledges by sending Charging Data Response [Event, location reporting] to the AMF.
5.1.4.2
Solution #1.2: 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. If the "NR NTN TAI information" is obtained and used by the AMF to verify the selected PLMN is not allowed to operate in the current UE location, 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 [13].
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 5.1.4.2-1. The message flow is similar to Figure 5.2.2.3.2.1 in TS 32.256 [12], 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 NR NTN TAI information needs to be added in N2 Connection Charging Information of the Charging Data Request as following table:
Table 5.1.4.2-1: Extend to Data structure of N2 Connection Charging Information with NR NTN TAI information (3GPP TS 32.256 [11] Table 6.2.1.3.1)
	Information Element
	Category
	Description

	NR NTN TAI Information
	OC
	This field indicates details of where the UE via the NR satellite access is currently located.

	>Serving PLMN
	OC
	This field indicates the UE’s serving PLMN.

	>TAC List in NR NTN
	OC
	This field includes all TAC(s) broadcast in the cell, for the UE’s serving PLMN.

	>>TAC
	OC
	

	>UE Location Derived TAC in NR NTN
	OC
	This field contains TAC information derived from the actual UE location, if available.


The service release message flow for satellite access charging is the same as Figure 5.2.2.3.4.1 in TS 32.256 [12]. 

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 [12]. 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”.
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Figure 5.1.4.2-1: 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] including NR NTN TAI information 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 [12].
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].
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Figure 5.1.4.2-2: 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 [13] Clause 9.3.1.2, if the NR NTN TAI information is used by the AMF to verify the selected PLMN is not allowed to operate in the current UE location, the release NAS cause is “UE not in PLMN serving area”. 

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] including NR NTN TAI information to CHF for the UE successful deregistration, triggered by the “Deregistration” trigger, defined in Table 5.2.1.2.1.1 TS 32.256 [12].
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].
5.1.4.3
Solution #1.3: 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, As specified in the TS 38.413 [13] and TS23.502 [3], the NR NTN TAI information needs to be used by the AMF to verify the UE location first. Then, the 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 extends to include "NR(LEO)", "NR(MEO)", "NR(GEO)" and "NR(OTHERSAT)"

The message flow is similar to the message flows for PDU session establishment, modification and release in clause 5.2.2.2 in TS 32.255 [10]. 
	End of change
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