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1
Discussion

This pCR is to introduce the additional solution for NS Tenant Charging.
2
References

[1]

3GPP TR 32.847 "Study on Charging Aspects for Network Slicing Phase 2"

3
Rationale

This pCR is to introduce the additional solution for NS Tenant Charging.
There are two opintions for the relationship between S-NSSAI and the Tenant:

- 
the S-NSSAI exclusived by the tenant 
- 
the S-NSSAI shared by multiple tenants
The case for the S-NSSAI shared by multiple tenants is proposed. 

For the volume aggregation by NS Tenant CCS, the Tenant ID is required. 
4
Detailed proposal

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


6.3.2
Solution#3.1 Volume aggregation by NS Tenant CCS   
6.3.2.1
General description

This solution addresses the Key Issue#3 for REQ-NSCH-09 potential requirement and is based on functional separation between NS Tenant Converged Charging System (CCS) and UE CCS with 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)), the tenant information associated to the S-NSSAI
"Tenant CCS" performs charging functionalities for NS-Tenant, and includes in particular:

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

-
ABMF hosting 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 particularthe 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 3GPP TS 32.255 [9] and uses Nchf_ConvergedCharging service exposed by UE CCS for individual UE PDU session charging.
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 volume is the charging information used for this association: when individual UE PDU session volume charging starts, the "UE allowed volume" as determined by UE-CCS is sent to the Tenant CCS, and the Tenant CCS is then able to aggregate UEs PDU sessions volume per S-NSSAI per Tenant. When the individual UE PDU session volume charging terminates, the "UE consumed volume" is sent to the Tenant CCS which recalculates the aggregation.
There is a possible option for intermediate reportings of "UE allowed volume" and "UE consumed volume" to the Tenant CCS for a better volume control by the Tenant CCS.
6.3.2.2
Architecture description


[image: image1.emf]CHF

UE Converged 

Charging System

SMF

CHF

NS Tenant 

Converged Charging 

system

N40

ChX


Figure 6.3.2.2-1: Distributed charging architecture in reference point representation.

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

6.3.2.3
Flow description (The S-NSSAI exclusived by the tenant)
The figures below describe the high level charging procedure for Volume based Network slice converged charging using the distributed architecture when the S-NSSAI is exclusived by the tenant only. 
Figure 6.3.2.3-1 describes the procedure when new UE PDU session starts:
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Figure 6.3.2.3-1: Volume based Network slice converged charging – UE PDU session start
1.
NS tenant volume based charging per S-NSSAI covered by Tenant CCS

Steps according to 3GPP TS 32.255 [9] clause 5.2.2.2.2 for individual UE charging covered by UE CCS.
9ch-b1.
UE PDU session volume charging has a dependency with NS volume charging for this S-NSSAI associated to the Tenant: determination to trigger ChX.  
9ch-b2a.
Charging service request to Tenant CCS with S-NSSAI, UE PDU session charging information, Tenant ID (optional)  and UE requested Network Slice Charging information including the "UE allowed volume" which is determined by UE-CCS.

9ch-b2b.
Account, Rating and reservation control for the S-NSSAI based on new S-NSSAI total volume (increased by "UE allowed volume" received in UE PDU session charging information).  
9ch-b2c.
CHF (Tenant CCS) provides appropriate answer in Charging service response.  
9ch-b3.
Account, Rating and reservation control for individual UE.  
9ch-c.
CHF (UE CCS) provides appropriate answer for the individual UE.  Figure 6.3.2.3.2 describes the procedure when UE PDU session is released:

[image: image3.emf]UE CCS

UE

SMF CHF

2ch-b1. Individual UE volume Charging 

dependency with NS volume  charging

Tenant CCS

CHF

2ch-b2a. ChS Charging service Request [ S-NSSAI, UE PDU session,

UE requested NS ch information (consumed volume) ]

2ch-b2c. ChS Charging service Response [ result ]

2ch-b2b. Account, Rating and 

reservation control for NS tenant -  

total S-NSSAI volume recalculation     

PDU session release procedure per TS 

32.255 [x] clause 5.2.2.2.4

 

until step 2b

2ch-a. Charging Data Request [Termination (S-NSSAI)]

1. NS Charging based volume. 

Unit=volume at S-NSSAI level

Release continuation


Figure 6.3.2.3-2: Volume based Network slice converged charging – UE PDU session release
Steps according to 3GPP TS 32.255 [9] clause 5.2.2.2.4 for individual UE charging covered by UE CCS.

2ch-b1.
UE PDU session volume charging has a dependency with NS volume charging for this S-NSSAI 

2ch-b2a.
Charging service request to Tenant CCS with S-NSSAI, UE PDU session charging information, and UE requested Network Slice Charging information including the "UE consumed volume."  
2ch-b2b.
Account, Rating and reservation control for the S-NSSAI based on new S-NSSAI total volume recalculated from received UE consumed volume.  

2ch-b2c.
CHF (Tenant CCS) provides appropriate answer in Charging service response.  
6.3.2.4
Flow description (The S-NSSAI shared by multiple tenants)

The figures describes the high level charging procedure for Volume based Network slice converged charging using the distributed architecture when the tenants share the S-NSSAI is the same with the figure 6.3.2.3-1 and  6.3.2.3-2. 
The procedure for new UE PDU session starts when the tenants share the S-NSSAI is the same with the figure 6.3.2.3-1 with the difference is descried as the following:
9ch-b1.
UE PDU session volume charging has a dependency with NS volume charging for this S-NSSAI associated to the Tenant: determination to trigger ChX.  
9ch-b2a.
Charging service request to Tenant CCS with S-NSSAI, Tenant ID, UE PDU session charging information, and UE requested Network Slice Charging information including the "UE allowed volume" which is determined by UE-CCS.

9ch-b2b.
Account, Rating and reservation control for the Tenant ID of the S-NSSAI based on new S-NSSAI total volume (increased by "UE allowed volume" received in UE PDU session charging information).  

The procedure for UE PDU session release when the tenants share the S-NSSAI is the same with the figure 6.3.2.3-2 with the difference is descried as the following:
2ch-b2a.
Charging service request to Tenant CCS with S-NSSAI, Tenant ID, UE PDU session charging information, and UE requested Network Slice Charging information including the "UE consumed volume."  

2ch-b2b.
Account, Rating and reservation control for Tenant ID of the S-NSSAI based on new S-NSSAI total volume recalculated from received UE consumed volume.  
2ch-b2c.
CHF (Tenant CCS) provides appropriate answer in Charging service response.  
	

	End of change
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