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1
Decision/action requested

Clarify the solution 1.1.
2
References

[1] 

TR 28.826: "Study on Nchf charging services phase 2 improvements and optimizations".
3
Rationale

The clarification about the solution 1.1 is proposed.
About the immediate trigger with "zero at data transmission reporting indicator", the following aspects should be considered.
If zero usage for with "zero at data transmission reporting indicator" is met in the step 2 of figure Figure 5.1.5.x-1: Message flow for new immediate triggers, the trigger in step 2 should be ignored, not used to awaiting. The follow-up traffic will be accounted in the new count.
In order to optimize the charging data message: 

-
If only immediate trigger with "zero at data transmission reporting indicator" is met, the NF (CTF) will not send the charging data message. 

-
If the immediate trigger with "zero at data transmission reporting indicator" and other immediate triggers are met at the same time, the NF (CTF) shall send the charging data message. The trigger includes both immediate trigger with "zero reporting indicator" and other immediate triggers or only immediate trigger.
In order to optimize the charging information: 
-
If the immediate trigger with "zero at data transmission reporting indicator" and other immediate triggers are met at the same time, the NF (CTF) shall send the charging data message. The trigger includes only immediate trigger.
-
If the immediate trigger is met after immediate trigger with "zero at data transmission reporting indicator", the NF( CTF) will sent the charging data message only with the immediate trigger
If the immediate trigger about the quota management (e.g. Expiry of quota validity time, Expiry of quota holding time expires and Re-authorization request by CHF, or the trigger about the session management (e.g. Start of PDU Session, Start of the Service data flow and no charging session exists.), even if there are no used units, the Charging Data Request also shall be reported.

4
Detailed proposal

	First change


5.1.5.1
Solution #1.1: New immediate trigger variant

A possible solution for key issues 1a, 1b and 2b, charging information optimization.

This solution adds a variant of the immediate trigger category.

For the current immediate report chargeable events for which, when occurring, charging data generated by the NF consumer and sent to the CHF in a Charging Data Request message. Zero usage may be reported.
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Figure 5.1.5.x-1: Message flow for current immediate triggers

1)
Service delivery ongoing: there is a connection setup for service delivery and a charging session is established between the NF (CTF) and the CHF.

2)
Trigger event: the NF (CTF) generates charging information related to the service delivered, due to that an immediate trigger for usage reporting or quota request is met.

3)
Charging data request [Update, Unit used, Quota requested]: the NF (CTF) sends the request to the CHF reporting the used units and if the service is under quota management it includes a quota request for the service to continue.

4)
Account, rating, and reservation control: The CHF performs the process related to the reported usage and if the service is under quota management it performs processes related to quota requested, it may involve the rating entity and user's account balance.

5)
 Update CDR: based on policies, the CHF updates the CDR with charging data related to the service.

6)
Charging Data Response [Update, Quota granted]: The CHF responds and if the service is under quota management it includes a quota granted for the service to continue.

7)
Uplink/downlink transmission: first data or events transmission after the trigger event.

8)
Service delivery continuing service delivery is continuing and the charging session is continuing between the NF (CTF) and the CHF.

For the deferred report chargeable events for which, when occurring,  charging data generated by the NF consumer and stored. Zero usage may be included. The charging data will be sent to the CHF in next a Charging Data Request message.
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Figure 5.1.5.x-2: Message flow for deferred triggers

1)
Service delivery ongoing: there is a connection setup for service delivery and a charging session is established between the NF (CTF) and the CHF.

2)
Trigger event: the NF (CTF) generates charging information related to the service delivered, deferred trigger for usage reporting is met.

3)
Close counts and start new counts: the NF (CTF) close all counts related to the service and starts new, keeping the closed counts for reporting when an immediate trigger occurs.

4)
Uplink/downlink transmission: first data or events transmission after the trigger event.

5)
Service delivery continuing service delivery is continuing and the charging session is continuing between the NF (CTF) and the CHF.

For the new immediate report chargeable events for which, when occurring and there is usage, charging data generated by the NF consumer and sent to the CHF in a Charging Data Request message. Zero usage may be reported. 
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Figure 5.1.5.x-1: Message flow for new immediate triggers
1)
Service delivery ongoing: there is a connection setup for service delivery and a charging session is established between the NF (CTF) and the CHF.

2)
Trigger event: the NF (CTF) notices that a immediate trigger with "zero data transmission without reporting" indicator is met. If there is zero usage, NF(CTF) will ignore the reporting for this trigger. 
NOTE: which triggers are applicabe for the immediate trigger "zero data transmission without reporting" should be specified in the normative work. If the immediate trigger without the "zero data transmission without reporting" indicator, the charging data message should be reported even zero usage for the imemediate triggers.
3)
Uplink/downlink transmission: There are data or events transmission start after the immediate trigger "zero data transmission without reporting "was met, and the NF (CTF) generates charging information related to the service delivered.
4) Trigger event: the NF (CTF) notices that new immediate triggers (e.g. Start of service data flow, in case no valid quota for this rating group) are met, the NF(CTF) generates charging data request message with the new immediate trigger and timestamp, the previous immediate trigger "zero data transmission without reporting" in step 2 is ignored. If there are no new immediate trigger are met, NF(CTF) generates the charging data request with the previous immediate trigger "zero data transmission without reporting" in step 2 and the timestamp in the step 4 to request the new quota and reports the used unit. 
5)
Charging data request [Update, Unit used, Quota requested]: the NF (CTF) sends the request to the CHF reporting the used units with the trigger and if the service is under quota management it includes a quota request for the service to continue.

6)
Account, rating, and reservation control: The CHF performs the process related to the reported usage and if the service is under quota management it performs processes related to quota requested, it may involve the rating entity and user's account balance.

7)
 Update CDR: based on policies, the CHF updates the CDR with charging data related to the service.

8)
Charging Data Response [Update, Quota granted]: The CHF responds and if the service is under quota management it includes a quota granted for the service to continue.

9)
Service delivery continuing service delivery is continuing and the charging session is continuing between the NF (CTF) and the CHF.

	End of change
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