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1	Decision/action requested
Discuss the new solution for the bitrate charging based on the duration with the traffic, supporting by CHF.
2	References
[1] 		TS 28.826: "Study on Nchf charging services phase 2 improvements and optimizations".
3	Rationale
3.1	The potentional solutions for bitrate charging
The key issue #1k focus on the account the volume or time based on the range for the averaged bitrate per time interval. The solution #10 Bitrate Charging reporting from SMF required the enhancement on the both UPF and SMF. The potentional solution is required to reuse the exising charging mechanism to minimize the impact on the live network.
The key point of the bitrate charging is the actual bitrate information measurement and reporting. Considering the discontinuous of UE’s data traffic transmission, the volume transmission during the valid time period is import. The Idle time period in which no packets are transfer is an influencential factor formeasuring the actual bitrate. The traffic divided by actual duration (the valid time period with traffic volume transmission) equals the averaged bitrate per time interval. How to measure the actual duration is critical for the bitrate charging. 
3.2	Actual duration measurement
3.2.1	Reuse the existing mechanism 
Acorrding to the current charging mechanism, the Quota Consumption Time is related to the time measurements which no packets are received or at the session termination.
[bookmark: _Toc532894910]6.5.4	Quota consumption time
The server may optionally indicate to the client that the quota consumption shall be stopped after a period equal to the Quota Consumption Time in which no packets are received or at session termination, whichever is sooner. This is indicated by including the Quota-Consumption-Time AVP in the CCA. The idle period equal to the Quota Consumption Time is included in the reported usage. The quota is consumed normally during gaps in traffic of duration less than or equal to the Quota-Consumption-Time. Quota consumption resumes on receipt of a further packet belonging to the service data flow.
If packets are allowed to flow during a CCR/CCA[Update] exchange, and the Quota-Consumption-Time AVP value in the provided quota is the same as in the previously provided quota, then the Quota-Consumption-Time runs normally through this procedure. For example, if 5 seconds of a 10 second QCT timer have passed when a CCR[Update] is triggered, and the CCA[Update] returns 2 seconds later, then the QCT timer will expire 3 seconds after the receipt of the CCA and the remaining unaccounted 5 seconds of usage will be recorded against the new quota even though no packets were transmitted with the new quota.
In the case of a new quota with the Quota-Consumption-Time AVP, or when packets are blocked during the CCR/CCA [Update] procedure then the Quota-Consumption-Time stops running (if it was running) and quota consumption begins again when the next service data flow packet matching the Charging Rule is received. 
If a Quota-Consumption-Time AVP value of zero is provided, or if no Quota-Consumption-Time AVP is present in the CCA, the quota is consumed continuously from the point at which it is granted.
The Quota consumption time is used to stop the quota consumption and can be used for for the measurement of the arctual duration. 
3.2.2	Bitrate charging based on the duration with the traffic from CHF
Both duration and volume-based charging are needed to be supported for the bitrate charging. 
The SMF(CTF) reports the duration with the traffic and the volume of used usage. The CHF can calculate the averaged bitrate per time interval. The time interval starts at the time point of the traffic transmission start and stops at the time point of the quota consumeption time.  The averaged bitrate is the volume divided by the time interval. CHF is responsible for the aggregation of the volume based on the range of the bitrate. 
4	Detailed proposal
Propose to incorporate the following change into the TR 28.826 [1].
	[bookmark: _Toc445724659][bookmark: _Toc437879827]First change


[bookmark: _Toc119864853][bookmark: _Toc136329449]5.1.5.10	Solution #1.10: Bitrate Charging reporting supported from by SMF
A possible solution for key issue #1k and requirement REQ-CH_INFO-06, Bitrate Charging.
The SMF collects the statistics on traffic volume by averaged bitrate per time interval to implement tiered charging per bitrate.

[bookmark: _GoBack]
Figure 5.1.5.10-1: Message flow for SMF solution
[bookmark: _Hlk142485169]1) 	Charging Data Request [Initial/update]: The SMF sends the Charging Data Request [Initial/Update] to CHF.
[bookmark: _Hlk142485174]2) 	Open and update CDR:  CHF generates/updates the CDR based on the charging data request.
[bookmark: _Hlk142485181]3)	Bitrate Charging Determine: CHF decides to start the tiered bitrate charging and determines the threshold for the tiered charging. Optional, the CHF can decide the time interval for the averaged bitrate accounting.
[bookmark: _Hlk142485191]4)	Charging Data Response [Initial/Update]: CHF sends Charging Data Response [Initial/Update] to SMF with the threshold, e.g. threshold 1 is the bitrate more than100 M/bps, threshold 2 is bitrate between 100 M/bps and 50 M/bps, threshold 3 is bitrate lesser than 50 M/bps. Optionally, the time interval is 10 seconds if needed. 
[bookmark: _Hlk142485198]5)	N4 modification Request: If the time interval is provided, SMF sends the N4 request to the UPF with the time interval or SMF sends the threshold for the tiered charging.
[bookmark: _Hlk142485204]6)	N4 modification Response: The UPF reports the traffic volume per time interval to SMF or traffic volume for tiered charging per threshold.
[bookmark: _Hlk142485211]7)	Counts or collection Operation: SMF starts the new counts for the trigger “tiered charging threshold” and counts the volume based on the corresponding threshold when the deferred trigger “tiered charging threshold” is enable. 
[bookmark: _Hlk142485218]8)	Trigger event: When the immediate trigger is met for reporting, the SMF close the counts for the traffic data volume, including the volume per threshold. 
[bookmark: _Hlk142485244]9)	Charging Data Request [Update, Used Units]: The SMF sends the Charging Data Request [Update, Used Units], e.g., the Used Units for threshold 1, the volume is 5 M, for threshold 2, the volume is10M, for threshold 3, the volume is 20 M, to the CHF. CHF processes the related charging data for CDR generation purpose.
10)	 Update CDR: The CHF stores received charging information for the CDR.
11)	 Charging Data Response [Update]: The CHF sends the Charging Data Response [Update] the SMF.
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5.1.5.X	Solution #1.X: Bitrate charging supported by CHF
A possible solution for key issue #1k and requirement REQ-CH_INFO-06, Bitrate Charging.
The SMF(CTF) reports the actual duration with the traffic and the volume of used usage during the actual duration for data transmission based on the Quota Consumption Time mechanism. 


Figure 5.1.5.X-1: Message flow for bitrate charging supporting from CHF
1) 	Charging data request [Initial, Quota Requested]: The SMF sends the request to CHF for the charging session establishment for the PDU session estabslishment or start of the service date flow.
2) 	Open CDR:  CHF generates the CDR based on the charging data request.
3)	Bitrate Charging Determine: CHF decides to start the tiered bitrate charging per time interval.
4)	Charging Data Response [Initial, Quota Granted]: The CHF responds and if the service is under quota management it includes a quota granted for the service start. In the response, the CHF will include the Quota Consumption Time. 
5)	Service delivery start: there is a connection setup for service delivery start and the uplink or downlink data traffics is transfferd.
6)	Trigger event: the SMF generates charging information related to the service delivered, due to that an immediate trigger for usage reporting, 
7)	Charging data request [Update, Unit used]: the SMF sends the request to the CHF reporting the used units, including both the time for the actural duration with traffic based on the Quota Comsumption Time and the volume of the traffic.
8)	Update CDR: based on policies, the CHF updates the CDR with charging data related to the service.
9)	Charging Data Response [Update]: The CHF responds the Charging Data request.
NOTE: The Charging Data Request [Update] message in the step 7 may include the requested quota, and if the service is under quota management, the Response in the step 9 includes a quota granted for the service to continue. In order to simplify the message flow, the Update message with the new requested quota is not described.  
Service delivery is continuing and the charging session is continuing between the SMF and the CHF.
CHF can calculate the bitrate per time interval based on reporting.

	End of change
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