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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
The definition of the location accuracy and bitrate handling needs further clarification, and update of the evaluation and conclusion.
4	Detailed proposal
	First change



[bookmark: _Toc136329442]5.1.5.3	Solution #1.3: NF consumer ensuring accuracy of location
A possible solution for key issue #1j covering requirements REQ-CH_INFO-05, charging information accuracy of location.
The NF providing the location is configured with the requirements for providing a location to the CHF. This implies the need to addAdd a general description in the TS 32.240 [5] in line with the following:
-	the NF (CTF) (e.g., SMF, AMF, NEF) is configured with the required accuracy ofensures that location reporting in the charging information is accurate for charging purposes. 

	Second change



5.1.5.21	Solution #1.21: Bitrate charging supported by CHFusing quota consumption time
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 5.1.5.21-1: 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 establishment 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 transferred. The SMF measures both time and volume transferred.
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 both volume and timethe used units, including both the time for the actual duration with traffic based on the Quota Consumption Time and the volume of the traffic.
8)	Calculate bitrate: The CHF calculates the mean bitrate, between the initial and update, by taking the volume in bytes times 8 (to get bits) and dividing it with the time in seconds.
9)	Update CDR: based on policies, the CHF updates the CDR with charging data related to the service.
109)	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.
11)	Service delivery is continuingcontinuing, and the charging session is continuing between the SMF and the CHF.
CHF can calculate the bitrate per time interval based on reporting.
Editor’s note: How the bitrate per time interval can be calculated is FFS.

	Third change



5.1.5.21	Solution #1.x: Bitrate charging using volume and time measurement
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. 


Figure 5.1.5.21-1: 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 establishment 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 bitrate charging.
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. 
5)	Service delivery start: there is a connection setup for service delivery start and the uplink or downlink data traffics is transferred.
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 and the volume of the traffic.
8)	Calculate bitrate: The CHF calculates the mean bitrate, between the initial and update, by taking the volume in bytes times 8 (to get bits) and dividing it with the time in seconds.
9)	Update CDR: based on policies, the CHF updates the CDR with charging data related to the service.
10)	Charging Data Response [Update]: The CHF responds the Charging Data request.
11)	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.
Editor’s note: How the bitrate per time interval can be calculated is FFS.

	Fourth change



5.1.6	Evaluation
Solution #1.1 solve key issues #1a, #1b, and #1c.
-	Solution #1.1: introduces a new trigger, that will hold the charging data request until there is traffic.
Solution #1.8, #1.9, #1.18 all solves key issue #1d.
· Solution #1.8: requires CTF to control the size of charging information per ChargingDataRequest based on the maxChargingData specified in the ChargingDataResponse. It is an optional attribute in ChargingDataResponse, up to CHF. 
· Solution #1.9: requires CTF to keep monitoring the size of charging information based on the maxChargingData specified in the Trigger. 
· Solution #1.18: introduce a new attribute in PDUContainerInformation or QFIContainerInformation that can uniquely identify itself. It limits the amount of data sent by allowing the CTF to reference between containers so that information doesn’t have to be repeated.
Solution #1.2 solve key issue #1e.
-	Solution #1.2: requires all used units reported for a rating group, both online and offline, to be delivered in the same request.
Solutions #1.15 and #1.19 solve key issues #1f and #1g.
-	Solution #1.15: introduces new triggers and information elements for the SMF, that will trigger and report based on payload counts.
-	Solution #1.19: introduces new triggers and information elements for the NEF, that will trigger and report based on number of API invocations or notifications.
Solutions #1.11, #1.12, #1.13, #1.16 and #1.17 all solve key issue #1h and #1i.
-	Solution #1.11: All the information in the Open API can be stored. All levels of the CDR structure should be changed. CHF should deal with the undefined CDR structure parameters.
-	Solution #1.12: All the information in the Open API can be stored. Enhance the sequence number for multiple attributes. CHF should deal with the undefined CDR structure parameter.
-	Solution #1.13: All the information in the Open API can be stored. The main level of the CDR structure should be changed. CHF should deal with the undefined CDR structure parameter. 
-	Solution #1.16: CHF can generate the CDRs based on the supported feature negotiation. Unsupported information in the Open API will not be stored in the CDRs.
-	Solution #1.17: Depending on the operator’s selection.
-	Solution #1.18: Reuse the existing reserved range to store undefined value.
Solutions #1.3 and #1.14 solve key issue #1j.
-	Solution #1.3: requires that the NF (CTF) provides and ensure the level of accuracy required by the CHF.
-	Solution #1.14: requires the CHF determine if the accuracy meets current requirements based on the reported accuracy level and Location change received time.
Editor’s note: The meaning of accuracy should be clarified.
Solution #1.10 solve key issue #1k.
-	Solution #1.10: requires that the UPF and SMF enhancement to support the mean bitrate aggregation and reporting.
-	Solution #1.2021: reuses the existing mechanism Quota-Consumption-Time to support tiered mean bitrate charging.
Solutions #1.4, #1.5, #1.6, and #1.7 all solve key issue #1l.
-	Solution #1.4: NF (CTF) stops service delivery if no response is received before all the quotas (between the threshold and the granted quota) have been used and discards used units in the case of termination is received.
-	Solution #1.5: NF (CTF) terminates the service if no response is received before all the quotas (between the threshold and the granted quota) have been used and reports the used units in a termination request. This means that it will in some cases terminate the service even though there are funds on the account.
-	Solution #1.6: NF (CTF) stops or continues service delivery if no response is received all the quotas (between the threshold and the granted quota) have been used depending on CHF indication and reports used units in the next request. This requires new functionality in both CHF and NF (CTF).
-	Solution #1.7: NF (CTF) stops service delivery and waits for response when all the quotas (between the threshold and the granted quota) have been used and reports used units in the next request. This is possible even if it is not specified.
Editor’s note: Further evaluation is FFS.

	Fourth change



5.1.7	Conclusions
[bookmark: _Hlk142482778]For key issues #1a, #1b, and #1c, solution #1.1 is recommended into normative work since there are no other solution.
For key issue #1d, solution #1.8 is recommended into normative work, controlling the charging information size by specifying the data limit in ChargingDataResponse.
For key issues #1e, solution #1.2 doesn’t require any new normative work.
For key issues #1f, and #1g, solution #1.19 is recommended into normative work since current NIDD charging is mainly from the NEF.
For key issue #1h and #1i, solutions #1.20 17 and #1.17 20 is are recommended into normative work, using vendor specific and athe reserved range to store undefined value.
For key issue #1j, solution #1.3, which requires CTF to ensure the accuracy of location, is recommended into normative work.
For key issue #1k, solution #1.21 x is recommended into normative work. tiered charging could be supported by adopting the Quota-Consumption-Time mechanism. 
[bookmark: _Hlk142482786]For key issue #1l, the solution #1.7 is selected for the normative work.

	End of changes
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