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Abstract: the objective of this contribution is to propose a new Solution to enable actual UE activity or usage-based Slice Admission Control in relation to KI#6.
1. Discussion
A recently agreed KI#6 escalates the following issue that needs to be addressed:

This Key Issue 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.) 

Extending existing procedures for a network to have total UE slice usage control in terms of ensuring network resource efficiency based on actual UE activity forms the basis of the solution presented in the next section.

2. Text Proposal

It is proposed to capture the following changes in 23.700-41 in relation to KI#6.

* * * * First change * * * *

6
Solutions

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: Actual UE Activity-based Slice Admission Control
	
	
	
	
	
	X


* * * * First change * * * *

6.X
Solution #x: Actual UE Activity-based Slice Admission Control
6.x.1
Introduction

This solution is to extend the CN-initiated selective deactivation of UP connection of an existing PDU Session as specified in clause 4.3.7 of TS 23.502 [5]. In case of an unreasonable inactivity, i.e. the configured timer, is detected, the SMF can release the PDU Session. Subsequently, the serving AMF can deregister a UE from a given S-NSSAI if the released PDU Session is the only PDU session that used a given S-NSSAI. 
6.X.2
Functional Description

When UEs get successfully registered for a network slice which was subject to NSAC, AMF should monitor for a configured time duration whether these UEs are making any PDU sessions using the same slice. If AMF finds that some of the UEs do not have any PDU sessions and the timer is expired, then it deregisters the slice by removing the slice from the Allowed NSSAI and put it into rejected NSSAI. If the same slice is present in the Allowed NSSAI of both 3GPP and N3GPP access and AMF finds no PDU session only for one of the access, then it deregisters the slice for the corresponding access.

For an already established PDU sessions, if SMF receives an indication from UPF after a configured time duration that UE is not transferring any user plane packets and the established session is inactive then based on operator policy the SMF may release the session. SMF may give an indication to AMF while releasing the session, based on which AMF will trigger to deregister the UE from the related slice. If AMF finds out that the same UE is having active PDU sessions through other SMFs then it shall not proceed with deregistration of the slice.

The duration where AMF monitors to define the slice inactivity and UPF monitors to define the PDU session inactivity can be configured from AF or can be configured by MNO, and stored in UDM as well.
6.X.3
Procedures
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4. SMF determines that the PDU session can be 

released.

 3. PDU Session establishment as defined in clause 4.3.2.2 of TS23.502

 5. PDU Session Release as defined in clause 4.3.4 of TS23.502

 7. UE configuration Update procedure as defined  in 

clause 4.2.4.2 of TS23.502

AF

 1. External parameter Provision as 

defined in clause 4.15.6.3

6. AMF determines that the Allowed 

S-NSSAI can be deregistered.

2. UE registration as defined in clause 4.2.2.2.2 of TS23.502.


Figure 6.x.3.-1: Network controlled slice usage based on UE activity
Based on inactivity of the UE, the network can release the PDU session and/or remove the S-NSSAI from the Allowed NSSAI. The procedure is executed as following: 

1. The AF which uses the indicated slice provides the UE inactivity time parameter to the UDM as defined in the clause 4.15.6.2 of TS23.502 [5]. The UE inactivity time includes two parts, i.e. the PDU session inactivity time and S-NSSAI inactivity time. 

The defined PDU session inactivity time is associated with a DNN and S-NSSAI combination pair and optional UE type (e.g., factory UE, Vehicular UE which can be identified as group of UE). It indicates exactly when a given PDU session can be released after an observed inactivity. 

The S-NSSAI inactivity time is associated with a S-NSSAI and optional UE type (e.g., factory UE, Vehicular UE which can be identified as group of UE). It defines exactly when the serving AMF can remove that S-NSSAI from the Allowed NSSAI after an observed inactivity of a UE that has registered to a given S-NSSAI but has not established any PDU session associated with that indicated S-NSSAI.

It is also possible that the UE inactivity time is set by a mobile network operator and stored in the UDM even without any AF provisioning. 

2. A UE performs registration procedure as defined in clause 4.2.2.2.2 of TS23.502 [5]. As part of that procedure, the serving AMF get the S-NSSAI inactivity time from the UDM. Once the UE has registered on a given S-NSSAI, the serving AMF will starts monitoring the S-NSSAI inactivity time. 

3. A UE performs PDU session establishment procedure as defined in clause 4.3.2.2 of TS23.502 [5]. As part of that procedure, the serving SMF gets the PDU session inactivity time from the UDM. The SMF configures the indicated time value at the UPF. 

4. When the UPF detects no traffic on the related PDU session at least over the configured PDU session inactivity time, it will report to the serving SMF. The serving SMF determines that the PDU session can be released. 

5. The serving SMF triggers the PDU session release procedure as defined in clause 4.3.4 of TS23.502 [5]. 
The serving SMF may give an indication to AMF while releasing the PDU session due to inactivity.
6. If the serving AMF detects that no established PDU session associated with the indicated S-NSSAI over the related access type and the S-NSSAI inactivity timer is expired, it determines that the UE’s S-NSSAI can be deregistered from a given Allowed S-NSSAI for the given access type.
For established PDU session the AMF may deregister the UE from indicated S-NSSAI if the AMF receives the PDU session release indication which is set by SMF at step 5 and the PDU session is the last PDU session associated with S-NSSAI.
7. The serving AMF initiates the UE configuration update procedure as defined in clause 4.2.4.2 of TS23.502 [5] to remove the indicated S-NSSAI from Allowed NSSAI of the UE.

6.X.4
Impacts on services, entities and interfaces
The following impacts are foreseen by this solution:

NEF:

· A new UE inactivity time is to be provisioned to the network.
UDM:

· A new UE inactivity time is to be stored and provisioned to the AMF/SMF.

SMF:

· A new trigger for the PDU session release procedure is added.
· Receiving the PDU session inactivity time and configuring it at the UPF. 
· Providing one indication to AMF to deregister the associate slice because of inactive PDU Session.
AMF:

· A new trigger for UE Configuration Update procedure is added. 

· Monitor the S-NSSAI usage based on the received S-NSSAI inactivity time from an UDM
· Deregistering the slice based on the Inactivity timer or indication from SMF for inactive PDU session
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4. SMF determines that the PDU session can be released.
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 3. PDU Session establishment as defined in clause 4.3.2.2 of TS23.502


 5. PDU Session Release as defined in clause 4.3.4 of TS23.502


 7. UE configuration Update procedure as defined  in clause 4.2.4.2 of TS23.502


AF


 1. External parameter Provision as defined in clause 4.15.6.3


6. AMF determines that the Allowed S-NSSAI can be deregistered.


2. UE registration as defined in clause 4.2.2.2.2 of TS23.502.



