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1
Discussion

This is a pCR to TR 28.828 about correction on the SNPN Topic 1 and SNPN Topic 3.
2
References

[1]
3GPP TR 28.828 " Study on charging aspects for enhanced support of non-public networks".

3
Rationale

This pCR proposes to correction on the SNPN Topic 1 and SNPN Topic 3 in TR 28.828 "Study on charging aspects for enhanced support of non-public networks". 

For the SNPN directly, the End user charging is considered. 
For the interworking scenarios:
-
Access the PLMN service via SNPN: End user charging in  
-
Access the SNPN service via PLMN: End user charging in 
4
Detailed proposal

Propose to incorporate the following change into the TR 28.828 [1].

	First changes


5.1
Topic 1: Converged charging for data connectivity in SNPN
5.1.1
Use cases

5.1.1.1
Use case #1a: End users access the SNPN service directly

SNPN 5GS deployments are based on the 5G system architecture depicted in clause 4.2.3 of TS 23.501 [2].

Charged Party: An End User (UE) who access SNPN services. 

Charging Party: SNPN operator who charges the End user for using SNPN services. 

The potential charging requirements and key issues for this UC are: REQ-CH_SNPN_DC-01 and Key Issue #1a.
5.1.1.2
Use case #1b: End users access the SNPN service via PLMN

SNPN 5GS deployments are based on the 5G system architecture depicted in clause 4.2.3 of TS 23.501 [2], the architecture for 5GC with untrusted non-3GPP access for access to SNPN services via a PLMN (and vice versa).

Charged Party: An End User (UE) who has a subscription with the PLMN which allows access of the SNPN service.

Charging Party: 

-
SNPN operator who charges the End user for using SNPN services.


The potential charging requirements and key issues for this UC are: REQ-CH_SNPN_DC-02 and Key Issue #1b.
5.1.1.3
Use case #1c: End users access the PLMN service via SNPN

SNPN 5GS deployments are based on the 5G system architecture depicted in clause 4.2.3 of TS 23.501 [2], the architecture for access to PLMN services via SNPN is depicted in Figure 4.2.1-3. To access PLMN services, a UE in SNPN access mode establishes the data connectivity to an N3IWF in the PLMN. 

Charged Party: A End User (UE) who has a subscription with the SNPN which allows access of the PLMN service.

Charging Party: 

-
SNPN operator who charges the End user for access and data connectivity.

The potential charging requirements for this UC are: REQ-CH_SNPN_DC-02 and Key Issue #1b.




5.1.2
Potential charging requirements

REQ-CH_SNPN_DC-01: The SNPN should support collecting charging information of data connectivity charging per UE.
REQ-CH_SNPN_DC-02: The SNPN should support collecting charging information of data connectivity SNPN services access and data connectivity charging per UE.


5.1.3
Key issues
The following key issues are identified:

-
Key Issue #1a: the charging information collection and reporting in SNPN for  data connectivity per UE directly.
-
Key Issue #1b: the charging information collection and reporting in SNPN for access and data connectivity per UE.


5.1.4
Possible solutions

5.1.4.1
Solution #1: Data connectivity in SNPN Charging per UE directly
5.1.4.1.1
General

This solution #1 which relying on 5G data connectivity converged charging architecture defined in TS 32.255 [12], with the extension of SNPN charging per UE, addresses the Key Issue #1a. 

5.1.4.1.2
Reference architecture

Based on figure 4.2.1-3, the CHF in the SNPN is added. The UE is charged by CHF in the SNPN for 5G data connectivity in SNPN.
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Figure 5.1.4.1.2-1: Data connectivity in SNPN Charging per UE directly in SBI representation
5.1.4.1.3
Message flows

The message flows are the same with the 5G data connectivity per PDU session charging specified in the TS 32.255 [12]. 

SMF in the SNPN reports the Charging Data Request contains SNPN ID (PLMN ID and NID identifying an SNPN) to the CHF in the SNPN.
5.1.4.2
Solution #2: Data connectivity in SNPN Charging per UE (access the SNPN via PLMN)
5.1.4.2.1
General

This solution #2 which relying on 5G data connectivity converged charging architecture defined in TS 32.255 [12], with Charging UE by SNPN, addresses the Key Issue #1b. 

5.1.4.2.2
Reference architecture

Based on figure 4.2.1-2 the CHF in the SNPN is added. The UE is charged by CHF in the SNPN for data connectivity.
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Figure 5.1.4.2.1-1 Data connectivity of SNPN Charging (access the SNPN via PLMN) 
5.1.4.2.3
Message flows

For access the SNPN services, the message flows for the PDU session establishment, PDU session modification, PDU session release of 5G data connectivity charging would be the same as in clauses 5.2.2.13.2.1, 5.2.2.13.3.1 and 5.2.2.13.4.1 of TS 32.255 [12]. 

The SMF in SNPN reports the Charging Data Request contains access type ("Non-3GPP access") to the CHF belongs to the same SNPN, using optional ID, e.g. PLMN ID and NID if available.

Editor’s note: how to identify the PLMN is FFS. 

5.1.4.3
Solution #3: Data connectivity in SNPN Charging per UE (access the PLMN via SNPN)
5.1.4.3.1
General

This solution #3 which relying on 5G data connectivity converged charging architecture defined in TS 32.255 [12], with the extension of SNPN charging per UE, addresses the Key Issue #1b. 

5.1.4.3.2
Reference architecture

Based on figure 4.2.1-3, the CHF in the SNPN is added. The UE is charged by CHF in the SNPN for 5G data connectivity.
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Figure 5.1.4.3.2-1 Data connectivity for PLMN Charging (access the PLMN via SNPN) 
5.1.4.3.3
Message flows

For access the PLMN services via SNPN, the message flows for the PDU session establishment, PDU session modification, PDU session release of 5G data connectivity charging would be the same as in clauses 5.2.2.13.2.1, 5.2.2.13.3.1 and 5.2.2.13.4.1 of TS 32.255 [12]. 

The SMF in the SNPN reports the Charging Data Request contains RAT type specifics to SNPN with the SNPN ID and the N3IWF address to the CHF in the SNPN.



















	Next changes


5.3
Topic 3: Converged charging for data connectivity in PLMN

5.3.1
Use cases

5.3.1.1
Use case #3a: End users access the PLMN service via SNPN

SNPN 5GS deployments are based on the 5G system architecture depicted in clause 4.2.3 of TS 23.501 [2], the architecture for access to PLMN services via SNPN is depicted in Figure 4.2.1-3. To access PLMN services, a UE in SNPN access mode establishes the data connectivity to an N3IWF in the PLMN. 

Charged Party: The End User(UE) who has a subscription with the SNPN which allows access of the PLMN service.

Charging Party: 

-

PLMN who charges the 5G data connectivity for the End user.
-
PLMN who charges the 5G data connectivity for the SNPN.
The potential charging requirements for this UC are: REQ-CH_PLMN_DC-01, REQ-CH_PLMN_DC-02 and Key Issue #3a, Key Issue #3b.



5.3.1.2
Use case #3b: End users access the SNPN service via PLMN

SNPN 5GS deployments are based on the 5G system architecture depicted in clause 4.2.3 of TS 23.501 [2], the architecture for 5GC with untrusted non-3GPP access for access to SNPN services via a PLMN.

Charged Party: An End User (UE) who has a subscription with the PLMN which allows access of the SNPN service.

Charging Party: 

-
PLMN who charges the 5G data connectivity for the End user.
-
PLMN who charges the 5G data connectivity for the SNPN.
The potential charging requirements and key issues for this UC are: REQ-CH_PLMN_DC-01 and REQ-CH_PLMN_DC-02 and Key Issue #3a and key issue #3b.

5.3.2
Potential charging requirements


REQ-CH_PLMN_DC-01: The 5G system should support collecting charging information based on the 5G data connectivity usage per UE.

REQ-CH_PLMN_DC-02: The 5G system should support collecting charging information based on the 5G data connectivity usage per SNPN.

5.3.3
Key issues

The following key issues are identified:


-
Key Issue #3a: the charging information collection and reporting in 5G system for 5G data connectivity per UE.

-
Key Issue #3b: the charging information collection and reporting in 5G system for 5G data connectivity for PLMN per SNPN.

5.3.4
Possible solutions
5.3.4.1
Solution #1: Data connectivity in PLMN Charging per UE (access the PLMN via SNPN)
5.3.4.1.1
General

This solution #1 which relying on 5G data connectivity converged charging architecture defined in TS 32.255 [12], with the extension of PLMN Charging via SNPN access per UE, addresses the Key Issue #3a. 

5.3.4.1.2
Reference architecture

Based on figure 4.2.1-3, the CHF in the PLMN is added. The UE is charged by CHF in the PLMN for 5G data connectivity of PLMN services.
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Figure 5.3.4.1.2-1 Data connectivity in PLMN Charging per UE (access the PLMN via SNPN)
5.3.4.1.3
Message flows

For access the PLMN services, the message flows for the PDU session establishment, PDU session modification, PDU session release of 5G data connectivity charging would be the same as in clauses 5.2.2.13.2.1, 5.2.2.13.3.1 and 5.2.2.13.4.1 of TS 32.255 [12]. 

The SMF in the PLMN reports the Charging Data Request contains RAT type specifics to SNPN with the SNPN ID: (PLMN ID and NID identifying an SNPN) if available to the CHF in the PLMN.

5.3.4.2
Solution #2: Data connectivity in PLMN Charging per SNPN (access the PLMN via SNPN) 
5.3.4.2.1
General
This solution #2 which relying on 5G data connectivity converged charging architecture defined in TS 32.255 [12], with the extension of PLMN Charging via SNPN access per SNPN, addresses the Key Issue #3b. 

5.3.4.2.2
Reference architecture

The architecture figure is the same with figure 5.3.4.1.2-1. The SNPN is charged by CHF in the PLMN for 5G data connectivity of PLMN services.

5.3.4.2.3
Message flows

The CHF in PLMN charges the volume usage per SNPN based on the accumulation of usage for UEs belonging to the same SNPN.












5.3.4.3
Solution #3: Data connectivity in PLMN Charging per SNPN (access the SNPN via PLMN)
5.3.4.3.1
General

This solution #2 which relying on 5G data connectivity converged charging architecture defined in TS 32.255 [12], with the charging for the usage in the PLMN per SNPN by PLMN, addresses the Key Issue #3b. 

5.3.4.3.2
Reference architecture

Based on figure 4.2.1-2, the CHF in the PLMN is added. The SNPN is charged by CHF in the PLMN for data connectivity.
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Figure 5.3.4.3.2-1 Data connectivity in PLMN Charging per SNPN (access the SNPN via PLMN) 
5.3.4.3.3
Message flows

For access the SNPN services, the message flows for the PDU session establishment, PDU session modification, PDU session release of 5G data connectivity charging would be the same as in clauses 5.2.2.13.2.1, 5.2.2.13.3.1 and 5.2.2.13.4.1 of TS 32.255 [12]. 

The NWu (for NPN) between the UE and the N3IWF in the SNPN for establishing a secure tunnel between UE and the N3IWF over the PLMN. The SMF in PLMN can distinguish the usage packet transferred to N3IWF in SNPN, and sends the volume to the CHF in the PLMN belongs to same N3IWF address.

The CHF in PLMN charges the volume usage per SNPN based on the accumulation of usage reporting per UE, may with the same N3IWF address.

Editor’s note: how to identify the SNPN is FFS. 
	End of changes
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