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Decision/action requested

This pCR is to introduce Network slice converged charging solution for KI#1 
2
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3
Rationale

The solution #38 described in TR 23.700-40 has Editor's Note for further evaluation by SA5 and this pCR proposes to provide with more details on Charging framework for this evaluation under a first solution.   

Solution #1.1 Network slice converged charging – Single CCS for key issue#1
4
Detailed proposal

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

	First change


X.1
Key Issue #1: 

X.1.1
General Description

X.1.2
Solution#1.1 Network slice converged charging – Single CCS

X.1.2.1
General description

This solution addresses the Key Issue#1 and is based on solution #38 description of TR 23.700-40 [6] relying on CHF/5G Converged Charging System capabilities. 

In this solution there is a single Converged Charging System (CCS) with its functional modules:  
-
Charging Function (CHF) exposing Nchf_ConvergedCharging service 
-
Account Balance Management Function (ABMF) hosting subscribers’s account balance 
-
Charging Gateway Function (CGF) for CDRs files transfer to the BD.   
-
Rating Function (RF) for rating the resource usage.
Both types of subscriber are handled by the CCS, i.e Network Slice tenant and end-user, respectively referred-to as NS-Tenant and UE for the sake of simplification:

-
Nchf_ConvergedCharging service is exposed by CHF for NS-Tenant based converged charging as well as UE based converged charging.

-
ABMF contains NS-Tenant account balance as well as UE account balance.

-
CDRs relate to both UE and NS-Tenant.

-
Rating Function (RF) is for rating the resource usage by the NS-Tenant as well as the resource usage by the UE.

Per TS 32.296, the ABMF is able to interact with external recharging server via the Rr reference point, however how the account balance is provisioned with the subscriber's profile and various subscribed-to services is unspecified and expected to be covered at BSS level. 

The NS-Tenant account balance is assumed to be 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.   

During the Network slice provisioning process, the Management framework interacts with the CCS as specified in TS 28.202 [x], based on CHF receiving "NSM Charging information", related the created NetworkSlice instance. 

The UE account balance is assumed to be 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 Registration management charging from AMF specified in TS 32.256 [x] is used for UE registration control by CCS.

X.1.2.2
Architecture description

The architecture for this solution is the existing TS 32.256 [x] 5G connection and mobility converged charging:
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Figure X.1.2.2.1: Network Slice Converged charging architecture – "Nb of UEs" units.

X.1.2.3
Flow description

The figures X.1.2.3.1 and X.1.2.3.2 describe the high level charging procedure for Network slice converged charging based on "Nb of UEs" quota determined by registration procedures, with a single CCS. 

The TR 23.700-40 [6] clause 6.38.3.2.2 flows are re-used to focus on charging description.
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Figure X.1.2.3.1: Network slice converged charging based on "Nb of UEs" quota - Registration

The steps are according to TS 32.256 [x] clause 5.2.2.2.4 with the following additions:

0ch.
CCS ABMF maintains per NS-Tenant S-NSSAI the whole "Nb of UEs" quota when relevant.  
16ch-b1.
Same as 16ch-b TS 32.256 [x]
16ch-b2.
For each allowed S-NSSAI in the received Allowed NSSAI: the CHF checks if this new UE can be reserved on the NS-Tenant's account balance for this S-NSSAI (i.e. sufficient "Nb of UEs" quota). The reservation is performed by CHF if sufficient quota, otherwise the S-NSSAI is set to "Not allowed" by the CHF. The NS-Tenant CDR is open or updated.
If the full set of S-NSSAI in the received Allowed NSSAI becomes "Not allowed", the registration is rejected, and the UE CDR is closed. 
16ch-c.
CHF provides appropriate answer: either authorizes the registration with an updated list of "Allowed NSSAI" or rejects the registration with appropriate cause.
21ch-b1.
Same as 21ch-b TS 32.256 [x] 
21ch-b2.
For each allowed S-NSSAI in the received Allowed NSSAI: the CHF deducts one UE from the "NBs of UEs" quota from the NS-Tenant's account balance for this S-NSSAI. The NS-Tenant CDR is updated.
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Figure X.1.2.3.2: Network slice converged charging based on "Nb of UEs" quota - Deregistration

The steps are according to TS 32.256 [x] clause 5.2.2.2.8 with the following additions:

0ch.
CCS ABMF maintains per NS-Tenant S-NSSAI the whole "Nb of UEs" quota when relevant.  
1ch-b1.
Same as 1ch-b TS 32.256 [x] 
1ch-b2.
For each allowed S-NSSAI in the received Allowed NSSAI: the CHF increases the "Nb of UEs" quota by one in the NS-Tenant's account balance for this S-NSSAI and update the NS-Tenant CDR.

	End of changes
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