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Introduction

The handling of the quota for the number of registered UEs and/or number of PDU Sessions for network slices that are subject to NSAC is already specified and part of 3GPP TS 23.502 and of 3GPP TS 23.501. However, as of now there is no clarification with respect to how the NSAC is applied for the case of Network Slice Replacement, especially when both the replaced and alternative slices are subject to NSAC. 

Different policies are possible on how to account the UEs in the replaced and alternative network slice when at least one of them is subject to NSAC. Network slice replacement becomes a trigger for NSAC and various policies can apply as the table below describes the possible scenarios for an existing session/already registered UE when network slice replacement occurs..


	
	Replaced S-NSSAI 1 subject to NSAC
	Alternative S-NSSAI 2 
subject to NSAC
	NSAC behavior options

	Case 1
	YES
	NO
	Decrease S-NSSAI 1 -> more users/sessions of S-NSSAI 1 can be served than negotiated quota. On the plus side, the AMF/SMF behavior is not impacted.

	
	
	
	Keep S-NSSAI 1, number of UE/sessions unchanged. This means the UE is logically still in S-NSSAI 1 while replacement occurs, but the AMF/SMF behavior for S-NSSAI is impacted.

	Case 2
	YES
	YES
	Decrease S-NSSAI 1 increase S-NSSAI 2-> more users/sessions of S-NSSAI 1 can be served than negotiated quota, fewer subscribes/sessions of S-NSSAI 2 can operate. On the plus side, the AMF/SMF behavior is not impacted.

	
	
	
	[bookmark: _Hlk149910184]Keep S-NSSAI 1 , S-NSSAI 2 number of UE/sessions unchanged. This means the UE is logically still in S-NSSAI 1 while replacement occurs, but the AMF/SMF behavior for S-NSSAI is impacted.

	Case 3
	NO
	YES
	increase S-NSSAI 2-> fewer subscribes/sessions of S-NSSAI 2 can operate and all of a sudden the UE becomes subject to NSAC even if it was not for the S-NSSAI 1. On the plus side, the AMF/SMF behavior is not impacted.

	
	
	
	Keep S-NSSAI 2 number of UE/sessions unchanged. This means the UE is logically in S-NSSAI 1 while replacement occurs and is not subject to NSAC as per SLA, but the AMF/SMF behavior for S-NSSAI is impacted.



For a new registration and/or session establishment after replacement:

	
	Replaced S-NSSAI 1 subject to NSAC
	Alternative S-NSSAI 2 
subject to NSAC
	NSAC behavior options

	Case 1
	YES
	NO
	Increase S-NSSAI 1 -> more users/sessions of S-NSSAI 1 can be served than negotiated quota. 

This means the UE is logically still in S-NSSAI 1 while replacement occurs, but the AMF/SMF behavior for S-NSSAI 2 is impacted as it needs to contact the NSACF of the replaced slice

	
	
	
	Keep S-NSSAI 1, number of UE/sessions unchanged. This means UE is no longer subject to NSAC for slice 1. On plus side, the behavior of SMF/AMF for S-NsSAI2 is not impacted.

	Case 2
	YES
	YES
	Increase S-NSSAI 1: This means the UE is logically still in S-NSSAI 1 while replacement occurs, but the AMF/SMF behavior for S-NSSAI 2 is impacted as it needs to contact the NSACF of the replaced slice S-NSSAI 1

	
	
	
	Increase S-NSSAI 2 This means UE is no longer subject to NSAC for slice 1, but to NSAC for S-NSSAI2 and this may have side effect that are difficult to estimate. On plus side behavior of SMF/AMF for S-NSSAI2 is not impacted.

	Case 3
	NO
	YES
	Increase S-NSSAI 2 -> all of a sudden UE becomes subject to NSAC. On the plus side, the AMF/SMF behavior for S-NSSAI 2 is not impacted.


	
	
	
	Keep S-NSSAI 2, number of UE/sessions unchanged. This means UE is still not subject to NSAC . On minus side, behavior of SMF/AMF for S-NSSAI2 is not impacted.




In any event it is clear that Network slice replacement can becomes a trigger for special NSAC action and various policies can apply as the tables have illustrated. As the table shows, various behaviors are possible and each has plus and minuses. 

However, when NSAC is paused in a slice subject to NSAC (whether the replaced or the original slice) to implement such policies, this becomes a departure from the SMF and AMF behavior, while there can be some justifications that are quite valid. Conversely, if NSAC is performed as usual for the slice the AMF/SMF are currently handling, there can be distortions to the planned number of UEs /sessions for the affected network slice (e.g. more UEs or sessions than planned can use the replaced slice and fewer UEs or sessions than planned can use the alternative slice, or NSAC constraints apply for slices that originally were not subject to NSAC). Also performing NSAC using quotas for the alternative slice is not problem-free as it can mean that more UEs are admitted or fewer than expected.

The NSAC policies need to be decided by the HPLMN so it is not easy to configured at AMFs and (for LBO) SMFs globally to achieve the desired behavior by the HPLMN. So it would be desirable if these where configured in the NSACF for enforcement without impacting the behavior of the consumer functions.

Therefore, we propose the following:

· Each AMF and SMF of the alternative S-NSSAI, when network slice replacement happens, interacts, if applicable, with the NSACF(s) of both the replaced and Alternative network slice for the network slice for registration and PDU session related events.
· During network slice replacement, the SMF and AMF indicate in addition to the S-NSSAI related to the NSAC transaction, also the Replaced and Alternative S-NSSAI so the NSACF can apply the policies for the S-NSSAI pair.
· The policies can modify the increase and decrease behavior if that is preferred by the operator. 

If this is not done and e.g. the policy is to ignore any quota of the replaced slice, it can be that either a smaller number of UE are admitted (so the SLA is not met) or more users are admitted (so the operator is providing more than SLA – which maybe is customer friendly until the replacement ends and the old quotas kick in with the result potentially several admitted UEs lose service when returning to the original network slice)
Conclusion

Based on the above we propose that we enhance the text of interaction among AMF/SMF and NSACF in case of Network Slice Replacement as follows:

1) In case of Network Slice Replacement an AMF/SMF of the Alternative Slice indicate both replaced and alternative slices in the update message to NSACF(s) that handle the network slice(s) involved in the replacement procedure if NSAC is applicable to any of the network slices such that the appropriate operator policy with respect to quota is applied.

2) In case of Network Slice Replacement a AMF/SMF for the alternative network slice triggers an update towards the NSACF(s) that handle the network slice(s) involved in the replacement procedure if NSAC is applicable to any of the network slices.

It is proposed to approve the CRs in S2-2401041, S2-2401045. 
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