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1	Decision/action requested
[bookmark: _Hlk64897434]Include the proposed changes in TR 28.826.
2	References
[bookmark: _Hlk83628987][1]		3GPP TR 28.826: " Study on Nchf charging services phase 2 improvements and optimizations"
3	Rationale
Adding a solution to charging information optimization using a new trigger category.
An example, to further highlight the difference, where a UE moves between PRAs (Presence Reporting Areas).
The CHF have granted 1000, have set triggers for presence reporting area change, the UE is in presence reporting area 1. has uplink and downlink data transmission ongoing, and the following events occur:
1.	UE have used total of 200 (uplink + downlink data)
2.	UE moves to presence reporting area 2
3-	UE has no uplink or downlink data transmission
4.	UE moves to presence reporting area 1
5-	UE has no uplink or downlink data transmission
6.	UE moves to presence reporting area 2
7.	UE first uplink or downlink data transmission in presence reporting area 2



Figure 3-1: Message flow for immediate triggers
The procedure could look as follows:
1.	Stating at with the UE having a connection in presence reporting area 1 and have used 200 so far, and have been granted 1000
2.	UE moves to presence reporting area 2 (PRA=2)
2ch.	CTF (SMF) triggers a request to CHF reporting: 200 units (USU=200) was used in presence reporting area 1 (PRA=1), the current presence reporting area is 2 and it requests new units (RSU). The CHF will do accounting, rating, reservation, update the CDR, and responding with 1000 granted units.
3.	UE has no uplink or downlink data transmissions
4.	UE moves to presence reporting area 1 (PRA=1)
4ch.	CTF (SMF) triggers a request to CHF reporting: 0 units (USU=0) was used in presence reporting area 2 (PRA=2), the current presence reporting area is 1, and it requests new units (RSU). The CHF will do accounting, rating, reservation, update the CDR, and responding with 1000 granted units.
5.	UE has no uplink or downlink data transmissions
6.	UE moves to presence reporting area 2 (PRA=2)
6ch.	CTF (SMF) triggers a request to CHF reporting: 0 units (USU=0) was used in presence reporting area 1 (PRA=1), the current presence reporting area is 2, and it requests new units (RSU). The CHF will do accounting, rating, reservation, update the CDR, and responding with 1000 granted units.
7.	UE has the first uplink or downlink data transmissions in presence reporting area 2




Figure 3-2: Message flow for at usage triggers
The procedure could look as follows:
1.	Stating at with the UE having a connection in presence reporting area 1 and have used 200 so far, and have been granted 1000
2.	UE moves to presence reporting area 2 (PRA=2)
3.	UE has no uplink or downlink data transmissions
4.	UE moves to presence reporting area 1 (PRA=1)
5.	UE has no uplink or downlink data transmissions
6.	UE moves to presence reporting area 2 (PRA=2)
7.	UE has the first uplink or downlink data transmissions in presence reporting area 2
7ch.	CTF (SMF) triggers a request to CHF reporting: 200 units (USU=200) was used in presence reporting area 1 (PRA=1), the current presence reporting area is 2, and it requests new units (RSU). The CHF will do accounting, rating, reservation, update the CDR, and responding with 1000 granted units.


4	Detailed proposal
	First change



5.1.5	Solutions
5.1.5.x	Solution #1.x new trigger category
A possible solution for key issues 1a, 1b and 2b, charging information optimization.
This solution adds a third category of chargeable event, extending the current two: immediate and deferred.
For the immediate report chargeable events for which, when occurring, the current counts are closed and sent together with the charging data generated by the NF consumer towards the CHF in a Charging Data Request message. Counts indicating zero usage may be reported. New counts are started by the NF consumer.


Figure 5.1.5.x-1: Message flow for 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, the current counts are closed and stored together with the charging data generated by the NF consumer. Counts indicating zero usage may be included. The stored counts will be sent to the CHF in next a Charging Data Request message. New counts are started by the NF consumer.


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 usage report chargeable events for which, when occurring and there is usage, the current counts are closed and sent together with the charging data generated by the NF consumer towards the CHF in a Charging Data Request message. Counts indicating zero usage may be reported. New counts are started by the NF consumer.


Figure 5.1.5.x-1: Message flow for at usage 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 usage trigger for charging reporting is met and await first data or event transmission (if any).
3)	Uplink/downlink transmission: first data or events transmission after the usage trigger, was met, and the NF (CTF) generates charging information related to the service delivered.
4)	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.
5)	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.
6)	 Update CDR: based on policies, the CHF updates the CDR with charging data related to the service.
7)	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.
8)	Service delivery continuing service delivery is continuing and the charging session is continuing between the NF (CTF) and the CHF.

	[bookmark: clause4]End of changes
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