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Abstract: This paper the addresses KI#3 
1. Introduction
This paper addresses the case where it is necessary to deploy network slices which have a known limited lifetime or a periodic lifetime. This includes therefore the need to handle S-NSSAIs that may not be supported by a certain set Tracking Areas at a given point in time or even by temporary Tracking Areas if the AoS of a network slice does not match the permanently supported tracking areas and new TAs are advertised to support the temporary slices. This paper addresses the Registration Management and Session management aspects implied by the need to support temporary/periodic network slices.
2. proposal
It is proposed to capture the following changes vs. TR23.700-41. 
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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, On the handling temporary network slices
	
	
	x
	
	
	



* * * * 2nd change * * * *
6.x	Solution #X: On the handling of temporary network slices
[bookmark: _Toc101245133]6.x.1	Introduction
This solution addresses KI#3.
This solution addresses the case where it is necessary to deploy network slices which have a known limited lifetime or a periodic lifetime. It addresses from RM and SM standpoint the support of Temporary/Periodic Network Slices and, when necessary, of the Temporary/Periodic TAs supporting these Network Slices.
[bookmark: _Toc101245134]6.x.2	Functional Description
This proposal is optimizing the system behaviour when Temporary or Periodic Network Slices an any related temporary or periodic TAs are deployed, in a Serving PLMN. In addition, the HPLMN can provide for the S-NSSAI is subscription information timing information which may or may not be the same as any absolute timing information for the corresponding slices in the VPLMN. The AMF in the serving PLMN combines any timing information received from UDM and in the Serving PLMN to derive the combined timing information.
If a UE is capable of supporting optimizations for temporary/periodic Network Slice and TAs support, it signals in the UE MM capabilities that it can support the related RM and MM optimisation for temporary/periodic Network Slices. 
NOTE: 	whether/temporary/periodic TAs support can be considered a standalone capability can be evaluated, but in principle one could deploy temporary TAs just to optimize the RM/Paging trade off at certain time of day, irrespective of the need to support temporary/periodic Network Slices with a AoS that does not match existing/permanent TA boundaries.
For UEs that can support the temporary/periodic Network Slices optimizations, the UE can be provided with the timing information for the S-NSSAIs and any temporary/periodic TAs that are needed to support these slices. otherwise, for non-supporting UEs, the network must provide at any time the information Configured NSSAI, Allowed NSSAI and TAI in the RA to UE that is consistent with the timing information. 
It is proposed that the timing information for Temporary/Periodic network slices and TAs is configured in the (R)AN and that the (R)AN can indicate it to the AMF alongside the related S-NSSAIs for the TAs where these temporary/periodic network slices are supported. 
The timing information can be passed to SMF also when PDU sessions are established to cause the local release of PDU sessions without additional signalling being needed. For periodic slices, the timing information allows the periodic deactivation and reactivation of PDU sessions without additional system wide signalling also.
the timing information can be of the forms:
-	{Ts, Te} indicating an absolute time of start (Ts) and end (Te).
-	{Ts, [Tu, Td]}, indicating an absolute time of start Ts and an up time period (Tu) and a down time period (Td) with the first uptime starting at time Ts.
[bookmark: _Toc101245135]6.x.3	Procedures
6.x.3.1	RM aspects


Figure 6.x.3.1-1: Registration Management aspects
Figure 6.x.3.1-1 above provides a synopsis of the RM impact for supporting and non-supporting UEs. Additionally, it shows which network entities are configured with the timing information and how the timing information is provides to the AMF and NSSF. the timing information in NSSF is the serving PLMN timing information for TAs and Network slices of the serving PLMN. in roaming case, the AMF provides to the NSSF the timing information for the mapped S-NSSAIs of HPLMN if any applies as received from the UDM.
0. 	The timing information for the S-NSSAIs in the serving PLMN is configured in the (R)AN, as well as any timing information for the TAs. The UDM can also be configured with timing information for S-NSSAIs in the UE subscriptions information.
1. 	The (R)AN provides any per S-NSSAIs and any per TA timing information to the AMF using NG-Set up. the AMF also provides this information to the NSSF using the Nnssf_NSSAIAvailability_Update service operation.
2a.	The AMF and NSSF provide in a Registration Accept (and update, when necessary, by a UE Configuration Update Command ) a non-supporting UE with the Configured NSSAI, allowed NSSAI and RA that are based on taking into account the combined timing information for the S-NSSAIs and the corresponding mapped S-NSSAIs of the HPLMN, and also any timing information that is associated to the TAIs received from the (R)AN at NG Setup.
2b.	The AMF and NSSF provide in a Registration Accept (and update, when necessary, by a UE Configuration Update Command) a supporting UE with the Configured NSSAI with the combined timing information for S-NSSAIs (based on serving PLMN and HPLMN information) and any timing information for the TAIs in the RA. The allowed NSSAI may include periodically available S-NSSAIs even when these are in the time period when these are not available.
3. 	A supporting UE which has received at step 2b timing information, can use it locally to adapt the Allowed NSSAI, Configured NSSAI and RA. For the S-NSSAI in the Configured NSSAI that are periodic, these can be used in the registration request in the Requested NSSAI even when the timing information indicates they are in the period when they are not available. The (R)AN and AMF/NSSF locally adapt without further signally as the (R)AN is the source of the timing information and the AMF receives the information from the (R)AN at step 1a.
6.x.3.2	Session Management aspect
In order to ensure that there is a coherent end to end handling of the timing information, the UE may include this in the PDU Session Establishment Request (and update the timing information by PDU Session Modification request, if necessary). The UE can request explicitly that the PDU sessions are automatically released (e.g. if the respective network slices have an end of life timing information) or retained and restored (e.g. if the respective network slices have a periodic timing information). Alternatively, e.g. when the UE indicates no S-NSSAI when it establishes a PDU session, the UE indicated in the UE MM capabilities that it supports the SM timing information, and the AMF can include this based on the combined S-NSSAIs timing information for the S-NSSAI (which may be also determined b the AMF) of the PDU session in the request towards the SMF that PDU sessions are automatically released (e.g. if the respective network slices have an end of lifecycle) or retained and restored (e.g. if the respective network slices are periodic). In all cases, the SMF that supports the feature then returns in the PDU session Establishment/Modification Accept and in the N1N2 the acceptance of the requested behaviour so that the UE and AMF and (R)AN can adapt locally the behaviour without any further signalling. In addition, the AMF provides the confirmed timing information for the PDU session to the (R)AN in N2 message transporting the PDU session Accept message to the (R)AN and triggering the DRBs configuration for the PDU session. The two behaviours are indicated in figures 6.x.3.2-1 and 6.3x.3.2-2 respectively, where the new aspects of the procedure from TS 23.502 are highlighted in boldface. the NAS message i a PDU session Request or a PDU session Accept as it can be understood from the context.



Figure 6.x.3.2-1 UE-requested PDU Session Establishment with timing indication from UE 



Figure 6.x.3.2-2 UE-requested PDU Session Establishment without timing indication from UE 
Figure 6.x.3.2-3 here below shows the procedure for PDU session modification. it should be noted that this figure shows the UE providing the updated timing information because it has received an updated timing information from the AMF for the related network slice S-NSSAI. However, it is also possible for the AMF to initiate this if the RAN is providing the updated PDU session related modification to the AMF for capable UEs (for which timing information was provided to the RAN for the PDU session). which approach to select can be further studied.



Figure 6.x.3.2-3 UE-requested PDU Session Modification with timing indication from UE 


[bookmark: _Toc101245140]6.x.4	Impacts on services, entities and interfaces
The following impacts are foreseen by this solution:
UE:
-	indication of support of the feature(s) in this proposal
-	supports handling of timing information for S-NSSAIs and TAIs in RM and in SM
-	locally adapt the behaviour based on timing information received.
(R)AN:
-	supports configuration of temporarily/periodically available s-NSSAIs and TAIs.
-	Provides the indication per TAI of the Temporarily/Periodically available S-NSSAIs, including for TAIs which are temporarily available, to the aMF in NG setup.
-	determines when certain DRBs are no longer active for certain sessions and release them (or deactivates, for periodic slices) them when UE when timing information is requesting that, upon receiving confirmation from the AMF that it can do so based on the capability of UE and the SMF capabilities (i.e when it receives the timing information for the PDU session). The (R)AN may also initiate modification of the PDU session when new timing information is provided to the (R)AN (TBD whether the UE of the (R)AN should initiate the modification)
AMF: 
-	handle the timing information for S-NSSAIs coming from (R)AN and UDM and combine it into a timing information for the UE subscribed S-NSSAIs.
-	handle any timing information for TAIs received from the (R)AN
-	update NSSF with timing information for S-NSSAIs and TAI received from the (R)AN
-	provide the non-supporting UEs with Configured NSSAI, Allowed NSSAIs and RA based on the combined timing information
-	provide the supporting UEs with Configured NSSAI including combined timing information for some S-NSSAIs if any and RA including TAIs with timing information if any. 
-	locally adapt the Allowed NSSAI and RA for the UE based on the respective provided combined timing information
NSSF: 
-	handle the timing information for S-NSSAIs coming from AMF.
-	handle any timing information for TAIs received from the AMF
-	receive update from AMF with timing information for S-NSSAIs and TAI received from the (R)AN
-	provide the non-supporting UEs with Configured NSSAI, Allowed NSSAIs and RA based on the combined timing information
-	provide the supporting UEs with Configured NSSAI including combined timing information for some S-NSSAIs if any and RA including TAIs with timing information if any. 
SMF: 
-	support of the timing information-based automatic release or retention and restoration of PDU sessions 
UDM
-	Support the indication of timing information to AMFs for S-NSSAIs in the subscription information.


* * * * End of changes * * * *
3GPP
SA WG2 TD

Microsoft_Visio_Drawing.vsdx
AMF
NSSF
UDM
UE
(R)AN
0. OAM Configures NG-RAN, AMF with supported network slices. The RAN additionally has information on what NS is supported in which TA and for each temporary network slice and TA the related timing information
1a. RAN and AMF update each other on the support of Network slices per TA. For Network slices and TAs available on a temporary basis, the relevant timing information is provided by the RAN to the AMF in the NG-Setup message (3GPP TS 38.413) . The AMF provides the additional timing information for NSs and TAs to the NSSF.
NG setup and Nnssf_Availability Update
2a. The combined timing information from serving PLMN and UDM  is taken into account when providing the allowed NSSAI and configured NSSAI to non supporting UEs, as well as the RA if there are temporary TAs. This is impacting Registration messages and potentially UE configuration update messages are needed to update non supporting UEs of the changing Configured S-NSSAIs/allowed NSSAI when temporary/periodic slices are no longer available or become available. 
Registration and UCU
2b. For UEs supporting the temporary/periodic network slices optimizations, the combined  timing information from UDM and serving PLMN is provided to the UE for S-NSSAIs in the configured NSSAI so the UE know when the configured NSSAI changes without need of additional signalling. In addition, any timing information for TAs in the RA is provided. The allowed NSSAI may include periodically available S-NSSAIs also when they are requested when the S-NSSAI is in the period when it is  not available. This information is normally provided in the Registration Accept, but if update from UDM or RAN happens, the AMF can update the UE Configured NSSAI,  and the RA TAs timing information by a UE configuration update
Registration and UCU
3. For UEs supporting the temporary/periodic network slices optimizations, the  UE locally adjusts the RA, Allowed NSSAI and configured NSSAI based on the received information
0. the UDM may be provided with additional timing information per S-NSSAI (e.g. to cause decommissioning of a slice)
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0. OAM Configures NG-RAN, AMF with supported network slices. The RAN additionally has 

information on what NS is supported in which TA and for each temporary network slice and TA 

the related timing information  

1a. RAN and AMF update each other on the support of Network slices per TA. For Network slices 

and TAs available on a temporary basis, the relevant timing information is provided by the RAN to 

the AMF in the NG-Setup message (3GPP TS 38.413) . The AMF provides the additional timing 

information for NSs and TAs to the NSSF.

NG setup and Nnssf_Availability Update

2a. The combined timing information from serving PLMN and UDM  is taken into account when providing the allowed NSSAI and configured NSSAI to non 

supporting UEs, as well as the RA if there are temporary TAs. This is impacting Registration messages and potentially UE configuration update messages are 

needed to update non supporting UEs of the changing Configured S-NSSAIs/allowed NSSAI when temporary/periodic slices are no longer available or become 

available. 

Registration and UCU

2b. For UEs supporting the temporary/periodic network slices optimizations, the combined  timing information from UDM and serving PLMN is provided to 

the UE for S-NSSAIs in the configured NSSAI so the UE know when the configured NSSAI changes without need of additional signalling. In addition, any 

timing information for TAs in the RA is provided. The allowed NSSAI may include periodically available S-NSSAIs also when they are requested when the S-

NSSAI is in the period when it is  not available. This information is normally provided in the Registration Accept, but if update from UDM or RAN happens, 

the AMF can update the UE Configured NSSAI,  and the RA TAs timing information by a UE configuration update

Registration and UCU

3. For UEs supporting 

the temporary/

periodic network 

slices optimizations, 

the  UE locally adjusts 

the RA, Allowed NSSAI 

and configured NSSAI 

based on the received 

information

0. the UDM may be 

provided with 

additional timing 

information per S-

NSSAI (e.g. to cause 

decommissioning of a 

slice) 


