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Abstract:  This paper proposes a new solution for KI#6.
1. Introduction/Discussion
As described in TR 23.700-41, Key Issue 6 will study how to enable network-controlled behaviour and ensure the proper utilization of Slices in the system (e.g. what the network can request to the UE, and how, and what additional policies the network can provide to the UE) taking into account the above aspects (e.g. actual slice usage, UE activity, etc.).
When NSAC is applied on the number of UEs, the operators may want the UE to deregister from the slice subject to NSAC and register with it based on actual usage. The main issue is currently the control on slice template for UE number and the one for PDU Session are independent from each other. When the UE number is reaching the threshold, the number of PDU Sessions could be small. But there is no chance to have more PDU Session from other UEs as there is no quota for registering. Thus, it is proposed to associate these two types of control.
AMF could be aware of the PDU Session status of an S-NSSAI by nature. NSACF could get the slice session attribute (i.e. whether the S-NSSAI permits whether there is no PDU Session/active user plane for this PDU Session) by configuration. It is proposed to let AMF report PDU Session status to the NSACF. NSACF may indicate the result of quota checking (considering the PDU Session status). The NSCAF may permit to have more UE registered for this S-NSSAI according to the registered UE number without PDU Session (or active user plane)..

2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-41, v0.2.0.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * * 
[bookmark: _Toc101245058][bookmark: _Toc97266752][bookmark: _Toc97057174][bookmark: _Toc23254040][bookmark: _Toc22214907]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
	Solutions
	Key Issues

	
	KI#1
	KI#2
	KI#3
	KI#4
	KI#5
	KI#6

	Solution #1: Additional S-NSSAI associated with the PDU session
	X
	
	
	
	
	

	Solution #2: Slice Re-mapping Capabilities for Network Slice Service Continuity
	X
	
	
	
	
	

	Solution #3: Support of Network Slice Service continuity using SSC mode 3
	X
	
	
	
	
	

	Solution #4: PDU Session on compatible network slice
	X
	
	
	
	
	

	Solution #5: PDU session handover to a target CN with an alternative S-NSSAI support
	X
	
	
	
	
	

	Solution #6: Extended SoR VPLMN Slice Information transfer to UEs
	
	X
	
	
	
	

	Solution #7: Enabling awareness of Network Slice availability in VPLMNs
	
	X
	
	
	
	

	Solution #8: Gracefully network slice termination
	
	
	X
	
	
	

	Solution #9: Support of a Network Slice with an AoS not matching existing TA boundaries
	
	
	X
	
	
	

	Solution #10: Associating a validity timer with a temporary slice
	
	
	X
	
	
	

	Solution #11: Enabling UEs to Request S-NSSAIs not uniformly available
	
	
	X
	
	X
	

	Solution #12: Solution for Centralized Counting for Multiple Service Areas and 5GS-EPS Interworking
	
	
	
	X
	
	

	Solution #13: Hierarchical NSACF Architecture for Maximum UE/PDU Session number control
	
	
	
	X
	
	

	Solution #14: Maximum Number Distribution in multiple NSACFs
	
	
	
	X
	
	

	Solution #X: Network based slice usage control
	
	
	
	
	
	



* * * * Second change * * * * 
6.X	Solution #X: Network based slice usage control
[bookmark: _Toc97057176][bookmark: _Toc97266754][bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc23254042]6.X.1	Introduction
This solution is for KI#6. It covers how to enable network-controlled behaviour and ensure the proper utilization of Slices in the system. 

[bookmark: _Toc97057177][bookmark: _Toc97266755]6.X.2	Functional Description
[bookmark: _Toc500949101][bookmark: _Toc22214910]NSACF could get the PDU Session status (i.e. whether there is a PDU Session or active user plane for a UE) of an S-NSSAI from AMF if needed. The AMF needs to report PDU Session status of all the served UEs for this S-NSSAI. AMF could report it via existing procedure to avoid additional signaling, e.g. together with Nnsacf_NSAC_NumOfUEsUpdate_Request during Registration.
NSACF could get the slice session attribute (i.e. whether the S-NSSAI permits to exceed the maximum number of UEs when there are UEs without PDU Session/active user plane for this S-NSSSAI) by configuration. The NSCAF may permit to have more UEs registered for this S-NSSAI (than the maximum number of UEs) based on the number of registered UEs without PDU Session (or active user plane). 
NOTE: The decision of NSACF is based on operator policy and does not require a 100 percent accurate PDU Session status awareness when extending the maximum number of UEs. 

[bookmark: _Toc23254043][bookmark: _Toc97057178][bookmark: _Toc97266756]6.X.3	Procedures
The procedure of this solution is as following: 


Figure 6.x.3-1: Number of UEs per network slice availability check and update procedure based on PDU Session Status
The same as the procedure defined in clause 4.2.11.2 of TS 23.502 [3] except for the following aspects:
Step 2: The AMF may further report the PDU Session Status of all the served UEs for this S-NSSAI in this step, if the NSACF has subscribed to it.
Step 3: If the request is for an increase of the number of UEs registered with the S-NSSAI and the maximum number of UEs registered with the network slice has already been reached, the NSACF checks the PDU Session status reported by the AMF and may then permit to exceed the maximum number of UEs registered for this S-NSSAI based on the reported number of registered UEs without PDU Session (or active user plane).  The NSACF maintains a counter for the number of registered UEs exceeding the maximum number of UEs registered for this S-NSSAI. The NSACF decision is based on operator policy and under consideration of the PDU Session Status of all the served UEs reported by the AMF and the NSACF counter for the number of registered UEs exceeding the maximum number of UEs registered for this S-NSSAI. 
Step 4: If the AMF did not report the PDU Session Status of all the served UEs for this S-NSSAI and the NSACF is configured to make use of this number, the NSACF may subscribe to the reporting of the PDU Session status of all the served UEs for this S-NSSAI from the AMF if it has not subscribed yet. 
[bookmark: _Toc23254044][bookmark: _Toc97057179][bookmark: _Toc97266757]6.X.4	Impacts on services, entities and interfaces
AMF:
· reports the PDU Session status of all the served UEs for this S-NSSAI to the NSACF, if the NSACF has subscribed to it
NSACF:
· maintains a counter for the number of registered UEs exceeding the maximum number of UEs registered for this S-NSSAI
· checks whether to permit to have more UEs registered for this S-NSSAI based on operator policy, the number of registered UEs without PDU Session (or active user plane) and the number of registered UEs exceeding the maximum number of UEs registered for this S-NSSAI.  

* * * * End of changes * * * *
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