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1
Decision/action requested

The DP focus on the analysis of chargeable event and triggers for 5G Data Connectivity.
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Rationale

3.1
Chargeable Event 
3.1.1
The Analysis of Chargeable Event

As per the description in TS 32.255[3] clause 5.2.1, the chargeable events are defined for the converged online and offline charging. 

· Some chargeable events are only appropriate for charging with quota management (online charging behaviour), e.g. quota specific chargeable event. However, at the trigger time of the quota specific chargeable event, the condition of the container closure is satisfied.

· Some chargeable events are only appropriate for charging without quota management (offline charging behaviour), e.g.  Expiry of an operator configured time limit.
Thus, for the same SDF, the procedure and operation of CHF for charging with quota management and charging without quota management is different.  For example, if upon encountering the quota specific chargeable event, SMF reports the usage of quota and charging information, it will cause the container is incomplete and the bring a problem for CDR generation. 

The following table describes wheter the chargeable event cause the immediate reporting to the CHF or container closure in the SMF without immediate reporting.
Table 1: The chargeable events for converged charging

	Chargeable events
	Converged charging with quota management
	Converged charging without quota management

	
	USU closure
	Interaction with CHF
	Container closure
	Interaction with CHF

	Start of PDU session
	No
	Yes
	No
	Yes

	Start of service data flow
	No
	Conditional

( NOTE 1 )
	No
	No

	Termination of service data flow
	Conditional

 ( NOTE 2)
	Conditional

 ( NOTE 2)
	Conditional

 (NOTE 2)
	No

	End of PDU session
	Yes
	Yes
	Yes
	Yes

	Quota specific chargeable events (e.g. threshold reached, QHT expires, quota exhaustion, validity time reached, forced re-authorization)
	Yes
	Yes
	No
	No

	charging condition in the SMF: QoS change, user location change, Radio access type change, AMF change, change of UE presence in Presence Reporting Area(s), change of 3GPP PS Data Off status
	Conditional

 (NOTE 3)
	Conditional 

(NOTE 4)
	Conditional

 (NOTE 5)
	Conditional

 (NOTE 6)

	charging condition in the SMF: PLMN change, UE Timezone change
	Conditional

 (NOTE 3)
	Conditional

 (NOTE 4)
	Yes
	Yes

	Tariff time change
	Yes
	No
	Yes
	No

	DNN-AMBR change
	Conditional

 (NOTE 3)
	Conditional

 (NOTE 4)
	Yes
	Yes

	Expiry of an operator configured time limit per rating group
	No
	No
	Yes
	Yes

	Expiry of an operator configured charging data size limit per rating group
	No
	No
	Yes
	Yes

	Expiry of an operator configured data event limit per rating group
	No
	No
	Yes
	Yes

	Expiry of an operator configured data event limit per PDU session
	No
	No
	Yes
	Yes

	Expiry of time limit per PDU session
	No
	No
	Yes
	Yes

	Expiry of charging data size limit per PDU session
	No
	No
	Yes
	Yes

	Intersystem change
	Conditional

 (NOTE 3)
	Conditional 

(NOTE 4)
	Yes
	Yes

	Expiry of an operator configured limit of number of charging condition changes per PDU session
	No
	No
	Yes
	Yes

	NOTE 1: Yes, if the valid quota for rating group does not exist.
NOTE 2: Yes, 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.
NOTE 3: Yes, if the SMF is provided in the Charging Data Response, with a set of triggers to be armed, independently from triggers associated to quota management mechanism. Each trigger is indicated with not to report immediately. (according to description in clause 5.3)
NOTE 4: Yes, if the corresponding re-authorization trigger associated to quota management is armed.

NOTE 5: Yes, if the default triggers for converged charging in the SMF, or the default triggers are overridden by CHF using a set of triggers to be armed which indicate with not to report immediately, according to description in clause 5.3.
NOTE 6: Yes, if the SMF is provided in the Charging Data Response with a set of triggers to be armed which indicate with immediate report, according to description in clause 5.3.


3.1.2
Conclusion

The trigger conditions and timers for reporting may different from charging with and without quota management. What’s more, in the same conveged charging message, the charging information in the reporting is different. 

Thus, the reporting of charging information need to distinguish the charging with quota managementa (online charging behaviour) and charging without quota management (offline charging behaviour).
3.2
Trigger
3.2.1
The Analysis of Trigger
As per the description in TS 32.255[3] claue 5.3, The SMF is optionally provided in the Charging Data Response [Initial], with a set of triggers to be armed, independently from triggers associated to quota management mechanism. Each trigger is indicated with immediate reporting or not.

When provided, these triggers override the default triggers for convergent charging in the SMF, and remain active during the lifetime of the PDU session.
The corresponding call flow for the above description is provided in the following figure. 
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Figure1: The message flow for trigger reporing

3.2.2
Conclusion

The trigger and/or reporting condition is different form the converged charging with quota management and without qupta management. The separated definition of triggers for charging with and without quota management is the prefer. 
4
Detailed proposal

It is proposed that the above recommendations to define the exposured charging services and the corresponding API in 32.290[9] and 32.291[10].
_1586356375.vsd
SMF


CHF


Charging Data Request


Charging Data Response


Trigger: re-authorization trigger associated to quota management 
Condition1:  USU closure, but no reporting, associated to quota management

Condition2:  container closure, but no reporting
Reporting Condition: container closure, and reporting


Condition1 and/or Condition2 are armed:
Close the USU/container, and open new count


Trigger and/or Reporting Condition are armed:  
Close the USU/container, and report to CHF


Charging Data Request



