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Decision/action requested

This pCR is to introduce a solution based on distributed charging architecture for KI#X "Individual UE charging based on Network Slice charging" 
2
References
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3GPP TS 28.202 "Charging management; Network slice management charging in the 5G System (5GS); Stage 2".  
[3]
3GPP TS 28.201 "Charging management; Network slice performance and analytics charging in the 5G System (5GS); Stage 2 ".  
[4]
GSMA 5GJA NG.116: "Generic Network Slice Template".
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Rationale

This pCR is to introduce a solution for the new Key issue "Individual UE charging based on Network Slice charging" 

This solution is based on a charging architecture distributed between "NS Tenant CCS" and "UE CCS" also introduced to address Key issue#3 (S5-213118)
Although the distributed architecture is similar, the description is also provided by this pCR for the whole consistency of the solution description for this pCR. 
4
Detailed proposal

The following changes are proposed to be incorporated into TR 32.847 [1]  

	First change


6.X.2
Solution#X.1 NS Tenant CCS separated from UE CCS  
6.X.2.1
General description

This solution addresses the Key Issue#X for REQ-NSCH-01, and REQ-NSCH-xx potential requirements and is based on distributed charging architecture split between NS Tenant Converged Charging System (CCS) and UE CCS and exchanges between them.
Two types of subscribers are considered in the context of Network Slice: the Tenant the Network Slice is assigned to, which is referred to as "NS-Tenant", and the individual end-user "UE" served under the Network Slice.

Each type of subscriber is handled under a dedicated Converged Charging System (CCS): "Tenant CCS" and "UE CCS" respectively.

"UE CCS" performs charging functionalities for individual UEs, and includes in particular:

-
CHF exposing Nchf services associated to individual UEs.

-
ABMF hosting individual UE account balance, provisioned with all necessary information related to subscribed-to services the UE has paid for. The subscription description includes in particular the subscribed NSSAI (set of S-NSSAI(s)).
"Tenant CCS" performs charging functionalities for NS-Tenant, and includes in particular:

-
CHF exposing Charging service(s) associated to NS-Tenant. 

-
ABMF contains NS-Tenant account balance, provisioned with all necessary information related to the Network Slice matching SLS requirements the NS-Tenant has paid for, the subscription description includes in particular. the list of service profiles subscribed-to by the NS-Tenant, each service profile with assigned group of S-NSSAI(s).   
How the account balance is provisioned with the subscriber's profile (for both NS-Tenant and individual UE) and various subscribed-to services is unspecified and expected to be covered at BSS level. 

The UE 5G data connectivity converged charging from SMF is specified in TS 32.255 [x] and uses Nchf_ConvergedCharging service exposed by UE CCS for individual UE PDU session charging.
The Registration management converged charging from AMF is specified in TS 32.256 [x] and uses Nchf_ConvergedCharging service exposed by UE CCS for individual UE registration.
A new charging service exposed by the CHF (Tenant CCS) is defined for enabling association between individual UE charging and NS tenant charging. This association is achieved by UE CCS responsible for individual UE charging consuming this new charging service exposed by the Tenant CCS. 
In this solution, the NS Tenant charging information used for individual UE charging can include a various set of information such as "Max nb of PDU sessions", "Nb of PDU sessions", "load level", "Max nb of registered UEs", "Nb of registered UEs"…
6.X.2.2
Architecture description
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Figure 6.X.2.2.1: Distributed charging architecture in reference point representation.

ChX for interaction between CHF (UE CCS) and CHF (Tenant CCS)

6.X.2.3
Flow description

The figure 6.X.2.3.1 describes the high level charging procedure for UE PDU session converged Charging influenced by Network slice converged charging using distributed charging architecture. 
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Figure 6.X.2.3.1: UE PDU session converged Charging influenced by Network slice converged charging  
1ch. NS Tenant NSM charging per S-NSSAI covered by Tenant CCS: obtained S-NSSAI in service profile: "Max nb of PDU sessions", "Max nb of UEs"…
2ch. NS Tenant NSPA based charging per S-NSSAI covered by Tenant CCS: obtained S-NSSAI KPIs.
Steps according to TS 32.255 [x] clause 5.2.2.2.2 for individual UE charging covered by UE CCS.
9ch-b1.
UE PDU session charging needs input from NS charging for this S-NSSAI. Examples of requested input: "Max nb of PDU sessions", "Nb of PDU sessions", "load level"…
9ch-b2a.
Charging service request to Tenant CCS (S-NSSAI, UE PDU session charging information, UE requested NS charging information).
9ch-b2b.
Based on received "UE requested NS charging information", Tenant CCS correlates with existing NS charging information for the S-NSSAI:  NSM charging information ("Max nb of PDU sessions"..), NSPA charging information ("Nb of PDU sessions (increased by one for considering the new PDU session)", "load level",..)…    
9ch-b2c.
CHF (Tenant CCS) provides "UE supplied NS charging information" in Charging service response.  
9ch-b3.
Account, Rating and reservation control for individual UE based on "UE supplied NS charging information".  
9ch-c.
CHF (UE CCS) provides appropriate answer for the individual UE. 
The figure 6.X.2.3.2 describes the high level charging procedure for UE registration converged Charging influenced by Network slice converged charging using distributed charging architecture. 
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Figure 6.X.2.3.1: UE Registration converged Charging influenced by Network slice converged charging 
1ch. NS Tenant NSM charging per S-NSSAI covered by Tenant CCS: obtained S-NSSAI in service profile: "Max nb of PDU sessions", "Max nb of UEs…"

2ch. NS Tenant NSPA based charging per S-NSSAI covered by Tenant CCS: obtained S-NSSAI KPIs

Steps according to TS 32.256 [x] clause 5.2.2.2.4 for individual UE registration charging covered by UE CCS.
16ch-b1.
Allowed S-NSSAI(s) in the Allowed NSSAI received for UE registration converged charging, needs input from NS charging. Examples for criteria: "Max nb of registered UEs", "Nb of registered UEs", "load level"… 
16ch-b2. For each allowed S-NSSAI for which this association is needed:
16ch-b2a.
Charging service request to Tenant CCS (S-NSSAI, UE registration charging information, UE requested NS charging information).
16ch-b2b.
Based on received "UE requested NS charging information", correlates with existing NS charging information for the S-NSSAI:  NSM charging information ("Max nb of UEs"..), NSPA charging information ("Nb of registered UEs (increased by one for considering the new registration)", "load level",..)…  
16ch-b2c.
CHF (Tenant CCS) provides "UE supplied NS charging information" in Charging service response.  
16ch-b3.
Account, Rating and reservation control for individual UE based on "UE supplied NS charging information".  
16ch-c.
CHF (UE CCS) provides appropriate answer for the individual UE.  
	End of changes
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16ch-b2. For each allowed S-NSSAI
UE CCS
UE
AMF
CHF
Registration procedure per TS 32.256 [x] clause 5.2.2.2.4  until step 16
16ch-a. Charging Data Request [Initial (Allowed NSSAI)]
16ch-c. Charging Data Response [Initial, result ]
Registration accepted/rejected
16ch-b1. UE based Charging based on NS charging
Tenant CCS
CHF
16ch-b2a. ChS Charging service Request [ S-NSSAI, UE registration,
 UE requested NS Charging information ]
16ch-b2c. ChS Charging service Response [ UE supplied NS Charging information ]
16ch-b2b.  UE based charging correlation with NS charging
16ch-b3.  Apply supplied NS charging criteria for Account, Rating and reservation control
MnS producer/CEF
1ch. NSM charging: NS-Tenant S-NSSAI service profile parameters
2ch. NSPA charging: NS-Tenant S-NSSAI KPIs



