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1
Decision/action requested

This discussion paper intends to discuss on introduction of separate charging services.
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Rationale

1. Nchf_ConvergedCharging service and "Charging functions"  
By exposing the Nchf_ConvergedCharging service over Nchf, the CHF allows the full set of "Charging functions" composing the Converged Charging System (CCS) to be used, namely the CHF, ABMF, RF and CGF.

More precisely:   

-
when the CHF is invoked by the NF consumer for quota management (i.e. online charging), the functions involved are: OCF (within the CHF), ABMF and RF, as well as a CDF (embedded in OCF) interfacing the CGF for CDRs processing;

-
when the CHF is invoked by the NF consumer without quota management (i.e offline charging), the functions involved are: the CDF (within the CHF) interfacing the CGF for CDRs processing.
It can also be noted the capability for the CHF to generate CDRs is based on Operator Policies, i.e. optional. 

2. Nchf_ConvergedCharging service in "offline only" mode 
A) "offline only" mode – use cases 
Different use cases are identified (some of them already identified during SA5#123 meeting in SA5-191334 discussion paper) in which "offline only" mode is applicable which also requires CDRs generation (no need for any real-time usage control):
Either based on Operator's selected models:

-
charging models for IoT.
-
Specific services such as e.g. SMS.
-
Services for which only statistics are needed.

Either for roaming situations:

-
UE identified as in-bound roamer by V-SMF 
B) Use of Nchf_ConvergedCharging service 
Deployment of such services for subscribers in the required "offline only" mode, is possible by appropriate overall configuration to ensure the service is delivered by the NF consumer without any request for quota during interaction with the CHF. When such configuration is in place, the Nchf_ConvergedCharging service will behave in "offline only":  no quota will be requested, and the usage will be reported without any "Quota management indicator" in containers.
Possible configurations to achieve these deployments: 
-
The particular service, potentially for the particular subscriber, is provisioned as "offline only" and this information is used by the NF consumer to never request quota. For example, "SMS-MO/MT offline" configured in SMSF for SMS, or "offline" subscription obtained from HSS/UDM for the service.
-
For PDU session Flow Based Charging: the default Charging method is "offline", all the PCC Rules installed during the PDU session (either pre-defined either dynamically supplied by the PCF) are with "offline" Charging method.

C) "CHF acting as a CDF" 
In the scenarios above, the CHF (OCF) will be acting as CDF interfacing the CGF for CDRs processing and interface to the Billing domain, and none of the ABMF/RF will be used.

Depending on the ratio between "offline only" services and other services (online and offline) traffic, it can be beneficial for an Operator to be able to deploy dedicated "CHFs acting as a CDF" in addition to full Converged Charging Systems (CCS) for a better traffic distribution. 

When relying on the use of Nchf_ConvergedCharging service, for these dedicated "CHFs acting as a CDF" to be reached, depending on CHF selection method:

-
"PCF provided the CHF address(es) as part of the PCC rule" method: provisioning of @CHF of a "CHF acting as a CDF", consistently with PCC Rules "offline". This is per subscriber and could be per DNN (APN).
-
"UDM provided charging characteristics" method: provisioning of @CHF of a "CHF acting as a CDF". This is per subscriber and could be per DNN (APN).
-
SMF locally provisioned charging characteristics: provisioning of @CHF of a "CHF acting as a CDF".
However, there is no mean to indirectly select a "CHF acting as a CDF" when NRF based discovery is used.
For roaming these dedicated "CHFs acting as a CDF" can be reached, based on dedicated local V-SMF configuration or based on PLMN ID of H-PLMN if NRF is used, when UE is identified as in-bound roamer.

3. Introduction of new charging services 
In Rel-15, it was concluded to focus a single converged offline and online charging service to ensure commercial launch for 5G, although some Operators would have preferred to still have the capability to separate both behaviours for a given Network service, based on the different nature of interaction: online requiring real-time bi-directional interaction whereas offline as unidirectional.

Another rationale for the separate paths was: the amount of information needed for online is much less than information reported in offline which are also used for statistics. 
These arguments are still valid, however need to be re-considered in the context of the Service-based architecture in order to take advantage of the flexible framework for new services to be introduced, where it is possible for a same NF to expose multiple services. 
In addition to the existing converged charging service, it can be proposed to introduce 2 new charging services. These 2 new services could be consumed simultaneously for the same Network service, instead of the converged charging:

-
Nchf_OnlineCharging service for quota management, in particular the usage is reported per Rating group
-
Nchf_OfflineCharging service for usage reporting of full set of information, and mandatory CDRs generation.
The NF consumer could select as follows:

-
If the Network service is identified as "offline only", the selection between "Converged charging" and "offline charging" needs to be configured/provision in addition to "offline only". 

-
If the Network service is identified as "online only", the "Converged charging" will be selected.

-
If the Network service is identified as "online and offline", the selection between "Converged charging" and "separate online offline charging services" needs to be configured in the SMF. In this case for PCC Rules "online", the quota request will be invoked using Nchf_OnlineCharging, whereas the full usage reporting will use Nchf_OnlineCharging service in parallel.  
The CHF selection mechanism by the NF consumer, except when NRF is used, remains unchanged. 
Introduction of Nchf_OfflineCharging service also allows the selection of "CHF acting as a CDF" when NRF based discovery is used by the NF consumer when a Network service can be identified a "offline only".
 4. Use of NRF framework 

By using the NRF framework:

-
a "CHF acting as a CDF" can register the Nchf_OfflineCharging service, so it can be selected by a NF consumer when a "offline only" service is needed. 
-
a full "CHF" can register the 3 charging services Nchf_ConvergedCharging service, Nchf_OfflineCharging service and Nchf_OnlineCharging service, and up to the NF consumer to select appropriately.  
4
Detailed proposal

It is proposed to specify 2 new charging services:

-
Nchf_OnlineCharging service for quota management. 

-
Nchf_OfflineCharging service for usage reporting and CDRs generation.
