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[bookmark: _Toc462478989]Abstract of the contribution: This contribution proposes evaluation for KI#5

1	Discussion
The following is the initial evaluation for each solution.
	12
	NSQ assisted dynamic adjustment of data rate per slice via NAS signalling
	This solution is based on sol#10, therefore all evaluation for sol#10 apply here.

The NSQ interaction during the PDU session related procedure adds more latency. How the NSQ knows the actual throughput of the slice is unclear.


	14
	UE-Slice-AMBR adjustment to meet the limitation of data rate per Network Slice
	NWDAF manages the overall quota, derives the network slice throughput and send it to the AM PCF. The AM PCF then determines the UE-Slice-AMBR. This solution doesn’t clarify how the NWDAF knows the input parameter “RAN UE throughput of the S-NSSAI”

	16
	[bookmark: OLE_LINK2]Slice data rate enforcement and dynamic adjustment
	The master PCF collects the actual bitrate from SMF/UPF and adjusts the bitrate quota allocation to the SMF/UPF.
This procedure is separated from any PDU session related procedure.

	18
	Proactive Slice Quota Management in AMF
	The SQM manages the overall quota of slice. The SQM determines the actual maximum bitrate based on the report from the AMF. The SQM may adjust the data rate to AMF.
This solution depends on conclusion of KI#1 and KI#2.

	19
	Support of network slice quota control and enforcement
	This solution depends on conclusion of KI#1 and KI#2.

The enforcement function is in the PCF.

	20
	Reusing existing QoS model to ensure that to limit the Maximum throughput UL/DL in a Network slice is not exceeded
	This solution depends on conclusion of KI#3.


	24
	NSQ assisted dynamic adjustment of data rate per slice via user plane adjustment
	This solution is based on sol#10, therefore all evaluation for sol#10 apply here.

The NSQ interaction during the PDU session related procedure adds more latency.

	25
	Enforcement of MBR UL/DL per S-NSSAI
	PCF is the function to manage the overall quota for both # of UE with PDU session and data rate of the slice. The PCF modifies the slice MBR or controls the number of UE with one PDU session to limit the data rate of the slice. 
It is unclear how the PCF knows the actual data rate of the slice. 

The PCF may initate procedure towards the RAN to modify the slice MBR per UE basis. This cause signaling overhead. Local quota may be useful in AMF.






2	Proposal
It is proposed to agree the changes:

/********************Start of Change***************/
[bookmark: _Toc50473332][bookmark: _Toc50539653][bookmark: _Toc50540043][bookmark: _Toc23255042][bookmark: _Toc26346414][bookmark: _Toc26346627][bookmark: _Toc26773897][bookmark: _Toc31192364][bookmark: _Toc31192524][bookmark: _Toc31193015][bookmark: _Toc31616194][bookmark: _Toc31616269][bookmark: _Toc31616345][bookmark: _Toc31616421][bookmark: _Toc43317521][bookmark: _Toc43374993][bookmark: _Toc43375454][bookmark: _Toc43801978][bookmark: _Toc43806244][bookmark: _Toc43806551]7.x	Evaluation on solutions of KI#5
High level aspects of the solutions:
Solutions 12 and solution 24 proposes a central network function to maintain the actual data rate of the slice, and then performs quota verification procedure during the PDU Session related procedure. This adds latency for PDU Session related procedure. Additional signalling are added within each procedure therefore it causes more signalling overhead. 
Solution 20 has two methods. For methods 1 same PCF for all PDU sessions is selected within the slice. It is not necessary to introduce such limitation. For method 2 the PCF of the PDU session reads the total Slice-MBR from the UDR and then calculates and stores the new total Slice-MBR in the UDR. One PDU session has to wait completion of other PDU session so this cause latency when multiple PDU sessions are established simultaneously.
Solution 14 proposes NWDAF to manage the overall quota, derives the network slice throughput and send it to the AM PCF. The AM PCF then determines the UE-Slice-AMBR. Solution 19 proposes QCF to manage the global quota and obtain the NWDAF analytics (network slice throughput) and then determines the local quota in QEF. 
Solution 16 proposes the master PCF to collect the actual bitrate from SMF/UPF and adjusts the bitrate quota allocation to the SMF/UPF. The quota management procedure is separated from any PDU session related procedure.
In solution 18 the AMF reports the sum of Slice-MBR of all UEs with at least one active PDU session in the slice to SQM and SQM calculate the actual maximum bitrate of the slice and adjust the bitrate local quota in AMF. When bitrate quota of the slice overflown the AMF may rejects the PDU session or UE registration in the slice.
In solution 25 the PCF is the function to manage the overall quota for both number of UE with at least one established PDU session and the data rate of the slice. The PCF modifies the slice MBR or controls the number of UE with one PDU session to limit the data rate of the slice. 

9	Conclusions
9.x	Interim Conclusion for Key Issue #5 
In order to minimize the signalling overhead the quota management procedure should be decoupled with the PDU session related procedures. 
A central function manages the overall slice data rate. The central function maintains the actual maximum bitrate of the slice and adjusts the local quota of the slice.
[bookmark: _GoBack]Editor Note: 	It is FFS how the central function calculate the actual maximum bitrate of the slice, for example obtain from OAM(solution 14), obtain from NWDAF(solution 19), based on input from AMF(solution 18) or based on input from SMF(solution 16, solution 25) 
Editor Note: 	It is FFS how the central function adjust the local quota of the slice, for example limit the local quota of PDU session or local quota of UE in the slice(solution 14, 18,19), or limit the local quota of bitrate in the slice(solution 16).
Editor Note: 	It is FFS what is the central function, for example, the PCF, NSSF or the NWDAF.

In case of roaming the Visited PLMN and Home PLMN have separated quota for the slice.
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