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1
Discussion

This is a pCR to TS 32.255 about PCC rules for the Converged Charging.
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Rationale
3.1 
Converged Charging Secnarios

According to the TS 32.290[6], two scenarios for the session based charging in clause 5.3 are present.,  
-
The quota management before Service delivery in figure 5.3.2.3.1
-
Immediate start of service delivery for coverged charging in figure 5.3.2.3.2
3.2 
PCC rule for Converged Charging Secnarios

The related PCC rule from PCF should support the impletement of converged charging scenarios. 
In the exsiting PCC rule in Table 6.3.1 the PCC rule information in 5GC of TS 23.503[8], the charging method includes the online charging and offline charging or neither.
 Table 6.3.1: The PCC rule information in 5GC
	Information name
	Description
	Category
	PCF permitted to modify for a dynamic PCC rule in the SMF
	Differences compared with table 6.3. in TS 23.203 [4]

	…
	
	
	
	

	Charging method
	Indicates the required charging method for the PCC rule.

Values: online, offline or neither.
	Conditional
(NOTE 7)


	No
	None

	…
	
	
	
	


In order to support the coverged charging scenarios, the existing PCC rule should be enhanced. The proposed enhancement solution is present as the following table 1. 
Table 1: PCC rule enhancement
	Default Charging method in PCC rule
	Description
	Enhance the PCC rule
	Evaluation 

	Online
	With quota manageemnt 
	N
	New PCC rule

	Offline
	Without quota management
	N
	

	Converged (New)
	With and without quota management
	Y
	


In summary, two converged charging scenarios specified in TS 32.290[6] can be supported.

- 
Coverged charging scenarios: Immediate start of service delivery 

PCC rule(Offline)+PCC rule(Converged)

- 
Coverged charging scenarios Quota management before service delivery:

PCC rule(Converged)
3.3
Conclusion
Based on the above anlysis and proposal, two open issues are followed.
1) Whether the Offline Charging Only behaviour is needed?

For the Immediate start of service delivery of converged charging scenario, the first phase is service deliervey without quota management, also means the offline charging. The corresponding PCC rule is offline. In that way, the Offline Charging Only behavious is need, however, the Online Charging Only behavious is not required and removed.
2) Who is the responsible to decide the change from offline charging to converged charging?
For the Immediate start of service delivery of converged charging, the updated charging rule need to point out the change of charging methord from offline to Converged. SMF can determine the change point based on the PCC rule. 

This pCR proposes analysis the PCC rule mechanism for converged charging. 
4
Detailed proposal

Propose to incorporate the following change into TS 32.255[3] in S5-XXXX and send out the related PCC rule LS out to SA2 and CT3 in S5-XXXX.   
	First change


5.1.5.1
PCC rules and chargeable events 
PCC rules can be activated, deactivated and modified at any time during the PDU session lifetime. The following charging information can be modified by the PCF in a dynamic PCC rule active in the SMF: Charging key, Service identifier, Sponsor Identifier, Application Service Provider Identifier, Measurement method, reporting level, charging method and QoS information. The QoS Flow binding mechanism employed by the SMF upon operations on PCC rules, result in QoS Flows establishment, modification, or release. This is specified in TS 23.503 [202].
Activities on PCC rules and QoS Flows are not chargeable events. However, they may lead to chargeable events such as "start of service data flow" and "termination of service data flow".

The charging key (i.e. Rating group) is a piece of information used to request online charging quotas as defined in TS 23.503 [202]. 
	Next change


5.2.1.4
Flow Based Charging (FBC)

For FBC charging, the SMF categorizes the service data flows within PDU session data traffic by rating group and / or combination of the rating group and service id. The level of the reporting and charging method is defined per PCC rule. Details of this functionality are specified in TS 23.503 [202] and TS 32.240 [1].

NOTE:
The SMF can only include one QoS Information occurrence per combination of rating group/service id. This implies if an operator wishes to be able to separate usage according to 5QI and ARP for the same charging method, they will need to ensure that service data flows having different 5QI and ARP do not have the same:

-
rating group in cases where rating reporting is used;

-
rating group/service id where rating group/service id reporting is used.


When a service data flow is governed by a PCC Rule indicated with "offline" charging method, quota management is not required. And usage reporting is required for this service data flow without affecting the delivery. 
When a service data flow is governed by a PCC Rule indicated with "converged" charging method, quota management is required for controlling this service data flow to be able to start or continue. And usage reporting is required.
According to TS 23.503 [202], FBC shall support different charging method per PCC rule. The charging method may be modified by PCF(PCC rule) during the charging session.

According to TS 23.503 [202], FBC shall support different charging models per PCC rule. These charging models may be based on volume and/or time and on number of events matching a specific service data flow template in PCC rule. When a chargeable event occurs for which quota needs to be requested by the SMF to the CHF, the type of requested quota may depend on measurement method configured for the PCC rule.
In general, the charging of a service data flow shall be linked to the PDU session under which the service data flow has been activated. 

The amount of data counted shall be the user plane payload at the UPF separated between UL and DL.

For PDU session specific charging, time metering shall start when PDU session is activated.

Table 5.2.1.4.1 summarizes the default trigger conditions for Charging Data Request [Initial, Update, Termination] from SMF towards the CHF.

Table 5.2.1.4.1: Trigger conditions for Charging Data Request from SMF to CHF
	Message
	Trigger Conditions
	Description

	Charging Data Request [Initial]


	Start of PDU Session.
	

	
	Start of the Service data flow.
	

	Charging Data Request [Update]

	Start of service data flow, in case no valid quota for this rating group.
	

	
	Change of SSC mode 3 PDU Session Anchor with IPv6 Multi-homed PDU Session,
	Editor's Note: The triggers for Change of SSC mode 3 PDU Session Anchor with IPv6 Multi-homed PDU Session is FFS.

	
	Quota management specific chargeable events 
	

	
	Change of charging conditions
	

	
	Expiry of operator configured data time limit per rating group
	

	
	Expiry of operator configured data volume limit per rating group
	

	
	Expiry of operator configured data event limit per rating group
	

	
	Expiry of operator configured data time limit per PDU Session
	

	
	Expiry of operator configured data volume limit per PDU Session
	

	
	Expiry of operator configured data event limit per PDU Session
	

	
	Intersystem change (e.g. RAT change) for any connected access visible in the SMF.
	

	
	Expiry of an operator configured limit of number of charging condition changes per PDU session.
	

	Charging Data Request [Termination]
	Expiry of Unused Quota Timer
	

	
	End of PDU session
	


For converged charging, the following details of chargeable events and charging data generation by the SMF are defined below:

-
Start of PDU session.
Upon encountering this event, a Charging Data Request[Initial] is sent towards the CHF. SMF may request quota for later use by the SMF when service is started, this is also when CDR can be opened by the CHF.

-
Start of service data flow:

-
If quota management is required, and valid quota for this rating group does not exist, a Charging Data Request[Update] is generated towards the CHF to request quota.

-
If service identifier level reporting is required by the PCC rule, new counts and time stamps for this combination of the rating group and service id are started.

-
If rating group level reporting is required by the PCC rule, new counts and time stamps for this rating group are started.
-
If sponsored connectivity level reporting is required by the PCC rule, new counts and time stamps for this combination of the rating group, sponsor identity and application service provider identity are started. 

- 
In case charging resource for the PDU session does not exist, the Charging Data Request[Initial] is sent towards the CHF.

When event based charging applies, the first occurrence of an event matching a service data flow template in PCC rule shall be considered as the start of a service. 

-
Termination of service data flow:

-
If service identifier level reporting is required by the PCC rule and this is the last service data flow for this combination of the rating group and service id, the counters and time stamps are closed.

-
If rating group level reporting is required by the PCC rule and this is the last service data flow utilizing that specific rating group, the counters and time stamps are closed.

-
if sponsored connectivity level reporting is required by the PCC rule and this was the last active service data flow for this combination of rating group, sponsor identity and application service provider identity, the counters and time stamps are closed.

How the termination of service data flows is detected, is specified in TS 23.503 [202]. Termination of the service data flow itself does not trigger Charging Data Request[Update]. 

-
Change of SSC mode 3 PDU Session Anchor with IPv6 Multi-homed PDU Session.
Upon encountering this event, a Charging Data Request[Update] is generated to request quota for rating group of new PDU Session Anchor for online charging. New counts and time stamps for new PDU Session Anchor are started for offline charging. In case the PDU Session context with the old PDU Session Anchor is released, final counts are closed and the charging resource is updated together with the final counts.

Editor's Note: the chargeable event for addition/removal/change of additional PDU Session Anchor and Branching Point or UL CL is FFS.

Editor's Note: the chargeable event for Change of SSC mode 3 PDU Session Anchor with IPv6 Multi-homed PDU Session is FFS.
-
Expiry of the Unused Quota Timer for the PDU session.
A Charging Data Request[Termination] is sent to the CHF indicating that charging session is terminated, and the PDU session is still active. In this case the CHF shall allow for a new charging session to be created with the same Charging Id. If the SMF supports the unused quota timer, it may send its configured value to the CHF. The CHF may in this case respond with a new value to the SMF, to be used instead of the SMF configured value.

-
End of PDU session in the SMF.
Upon encountering this event, a Charging Data Request[Termination], indicating the end of the PDU session, is sent towards the CHF together with all final counts, and the CDR is closed by CHF.

-
Quota management specific chargeable events (e.g. threshold reached, QHT expires, quota exhaustion, validity time reached, forced re-authorization). Corresponding counts for the rating group(s) are closed and a Charging Data Request[Update] is sent to the CHF. The CDR is updated by the CHF.

-
Change of charging condition in the SMF: E.g. QoS change, DNN-AMBR change, user location change, Radio access type change, PLMN change, AMF change, UE Timezone change, change of UE presence in Presence Reporting Area(s), change of 3GPP PS Data Off status, Change of IP address/prefix:
When this event is encountered and the corresponding trigger is armed, corresponding counts are captured and sent towards the CHF with a Charging Data Request[Update]. New counts and time stamps for all active service data flows are started in the SMF. The CDR is updated by the CHF.

-
Tariff time change.
When this event is encountered, corresponding counts are captured and new counts are started. The separate counts before and after are sent to the CHF in next a Charging Data Request.

-
Expiry of an operator configured time limit per rating group. 
When this event is encountered, the counters and time stamps are closed. A new service data container is opened if any matching service data flow is still active.

-
Expiry of an operator configured data volume limit per rating group. 
When this event is encountered, the counters and time stamps are closed.
A new service data container is opened if any matching service data flow is still active. 

-
Expiry of an operator configured data event limit per rating group. 
When this event is encountered, the counters and time stamps are closed.
A new service data container is opened if any matching service data flow is still active.

-
Expiry of an operator configured data event limit per PDU session. 
When this event is encountered, the counters and time stamps are captured and sent towards the CHF with a Charging Data Request[Update]. New counts are started if the PDU session is still active. The CDR is updated by the CHF.
-
Expiry of time limit per PDU session. 
When this event is encountered, the counters and time stamps are captured and sent towards the CHF with a Charging Data Request[Update]. New counts are started if the PDU session is still active. The CDR is updated by the CHF.
-
Expiry of data volume limit per PDU session. 
When this event is encountered, the counters and time stamps are captured and sent towards the CHF with a Charging Data Request[Update]. New counts are started if the PDU session is still active. The CDR is updated by the CHF.
-
Intersystem change (e.g. RAT change) for any connected access visible in the SMF. 
When this event is encountered, the counters and time stamps are captured and sent towards the CHF with a Charging Data Request[Update]. The CDR is updated by the CHF.
-
Expiry of an operator configured limit of number of charging condition changes per PDU session.
When this event is encountered, the counters and time stamps are captured and sent towards the CHF with a Charging Data Request[Update]. New counts are started if the PDU session is still active. The CDR is updated by the CHF.
Editor's Note: the mechanism by which the CDR is updated or closed by CHF is ffs.

Management intervention may also force trigger a chargeable event. 

If the SMF supports the unused quota timer, it may send its configured value to the CHF. The CHF may in this case respond with a new value to the SMF, to be used instead of the SMF configured value.

Editors' Note: how "immediate/ deferred category" are specified for each trigger condition is ffs.

Editors' Note: which triggers/categories could be overridden by CHF is ffs.
	End of changes


