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Abstract:  This paper proposes a new solution to KI#1 covering both use cases when the alternative S-NSSAI is part of the Subscribed S-NSSAIs and when the alternative S-NSSAI is not part of the Subscribed S-NSSAIs.
1. Introduction/Discussion
According to the description of KI#1, the user traffic transmitted via a PDU Session established on first Network Slice (e.g. S-NSSAI-1) needs to be moved to a second PDU Session on a second/alternative network Slice (e.g. S-NSSAI-2).  It is assumed that different use cases are possible in the real network deployment:
Case A:	The S-NSSAI-2 is part of the Subscribed S-NSSAIs and already part of the Allowed NSSAI;
Case B:	The S-NSSAI-2 is part of the Subscribed S-NSSAIs, but not part of the allowed NSSAI. The S‑NSSAI‑2 can be added to the Allowed NSSAI, as the S-NSSAI-2 is supported in the current tracking area (TA).
Case C:	The S-NSSAI-2 is not part of the Subscribed S-NSSAIs and Configured NSSAI (in non-roaming case) or not part of the Configured NSSAI (in roaming case). The UE cannot request and use S-NSSAI-2 unless the S-NSSAI-2 is not part of the UE's Configured NSSAI. 
-	The Case C is also possible when an initial alternative S-NSSAI is part of the Subscribed S-NSSAIs, but the initial alternative S-NSSAI cannot be added to the Allowed NSSAI, as the initial alternative S-NSSAI-2 is not supported in the UE's current TA or rejected due to some reason (e.g. due to NSSAA failure). Then the AMF/NSSF determine another alternative S-NSSAI (e.g. S-NSSAI-2).
This paper proposes a common solution which covers above cases.
The solution applies to a PDU Session of any SSC mode. The ability to provide service continuity depends on the application layer to be able to deal with IP address change. 
This solution targets to establish the new PDU session over an alternative S-NSSAI which has to replace the old PDU Session.
2. Text Proposal
It is proposed to capture the following changes to TR 23.700-41.
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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 #15: Service continuity in case of Network Slice instance overload
	X
	
	
	
	
	

	Solution #16: UE assisted slice based VPLMN prioritization for Extended SoR
	
	X
	
	
	
	

	Solution #17: Slice based VPLMN Selection Policy
	
	X
	
	
	
	

	Solution #18: Sending rejected NSSAI to the UDM to assist the UDM to steer the UE to the PLMN supporting rejected NSSAI
	
	X
	
	
	
	

	Solution #19: configuring the UE with network slice aware preferred PLMNs lists
	
	X
	
	
	
	

	Solution #20: VPLMN Selection following existing SoR information
	
	X
	
	
	
	

	Solution #21: Temporary slice based on URSP
	
	
	X
	
	
	

	Solution #22: Enabling graceful slice termination with support of UE policies
	
	
	X
	
	
	

	Solution #23: UE registration for conditional network slices
	
	
	X
	
	X
	

	Solution #24: On the handling temporary network slices
	
	
	X
	
	
	

	Solution #25: Handling Rejected S-NSSAIs in some TAs of RA
	
	
	
	
	X
	

	Solution #26: Multiple areas and resource partitioning
	
	
	X
	
	X
	

	Solution #27: Exception to the rejected NSSAI handling
	
	
	
	
	X
	

	Solution #28: Support of network slices with TA granularity within a RA
	
	
	
	
	X
	

	Solution #29: On handling S-NSSAIs not supported in certain TAs of a RA during a registration
	
	
	X
	
	X
	

	Solution #30: Rejected S-NSSAI with new cause value
	
	
	
	
	X
	

	Solution #31: Enabling Flexible RAs with Slice Service Area
	
	
	
	
	X
	

	Solution #32: Solution for Network Control for UE Slice Use
	X
	
	
	
	
	X

	Solution #33: Slice-specific implicit deactivation timers
	
	
	
	
	
	X

	Solution #34: On-demand slices
	
	
	
	
	
	X

	Solution #35: Network Slice usage control by the network
	
	
	
	
	
	X

	Solution #36: UE provided reason for registration to S-NSSAI
	
	
	
	
	
	X

	Solution #37: Actual UE Activity-based Slice Admission Control
	
	
	
	
	
	X

	Solution #38: On configuring the UE with UE behaviour policies
	
	
	
	
	
	X

	Solution #39: Serving PLMN steering UE to preferred slice for selection of PDU session
	
	
	
	
	
	X

	Solution #XX: Network controlled change to an alternative S-NSSAI
	X
	
	
	
	
	




* * * * Second change * * * *
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This solution addresses the bellow requirements from Key Issue #1 "Support of Network Slice Service continuity".
1)	No mobility scenario:
	Scenario 1b): network slice or network slice instance is overloaded or undergoing planned maintenance in CN (e.g., network slice termination).
	Scenario 1c): network performance of the network slice cannot meet the SLA.
2)	Inter RA Mobility scenario:
	Scenario 2d): network slice or network slice instance is overloaded in the target CN.
In any of the scenarios above, it is assumed that a new S-NSSAI (called alternative S-NSSAI or S-NSSAI-2), which is meant to replace the old S-NSSAI, is identified to serve the traffic which is currently carried on the old network slice (e.g. S-NSSAI-1). 
NOTE:	This solution targets the use case where change of S-NSSAI is required. The following use cases are not targeted: (a) the same S-NSSAI can be used and the change of NSI within the S-NSSAI is required or (b) the S-NSSAI change within a network internal network resource partitioning is required. 
If the user traffic from the S-NSSAI-1 can be served over the alternative network slice (e.g. S-NSSAI-2), then there are several cases how the alternative S-NSSAI-2 relates to the UE's Subscribed S-NSSAI(s) list:
[bookmark: _Hlk111025648]Case A:	The S-NSSAI-2 is part of the Subscribed S-NSSAIs and already part of the Allowed NSSAI;
Case B:	The S-NSSAI-2 is part of the Subscribed S-NSSAIs, but not part of the allowed NSSAI. The S‑NSSAI‑2 can be added to the Allowed NSSAI, as the S-NSSAI-2 is supported in the current tracking area (TA).
Case C:	The S-NSSAI-2 is not part of the Subscribed S-NSSAIs (in non-roaming case) or not part of the Configured NSSAI (in roaming case). The UE cannot request and use S-NSSAI-2 unless the S-NSSAI-2 is not part of the UE's Configured NSSAI. 
-	The Case C is also possible when an initial alternative S-NSSAI is part of the Subscribed S-NSSAIs, but the initial alternative S-NSSAI cannot be added to the Allowed NSSAI, as the initial alternative S-NSSAI-2 is not supported in the UE's current TA or rejected due to some reason (e.g. due to NSSAA failure). Then the AMF/NSSF determine another alternative S-NSSAI (e.g. S-NSSAI-2).
This solution attempts to cover all use cases from above. 
[bookmark: _Hlk102646620][bookmark: _Toc97057177][bookmark: _Toc97266755]6.XX.2	Functional Description
[bookmark: _Toc500949101][bookmark: _Toc22214910]The solution proposes that the AMF (or together with the NSSF or OAM system) determines that an old S-NSSAI (e.g. S‑NSSAI‑1) is unavailable and the alternative S-NSSAI (e.g. S-NSSAI-2) is available in the current TA and should be used to replace the S-NSSAI-1.  The AMF internally checks the UE network slice configuration (e.g. Subscribed S-NSSAIs, Allowed NSSAI, Rejected NSSAI) against the S-NSSAI-2 and the AMF applies one of the following procedures:
1)	when the S-NSSAI-2 is part of the UE's subscribed S-NSSAIs and S-NSSAI-2 is not part of the rejected NSSAI for the UE (e.g. in the Cases A and B from clause 6.XX.1), it is assumed that the S-NSSAI-2 would be also configured in the UE’s URSP rules. Specifically, the URSP rule which is used to establish the existing PDU Session on S-NSSAI-1 would also include further RSD including S-NSSAI-2. Therefore, the AMF deduces that the UE configuration with URSP rules (and Configured NSSAI) allows the UE to use S-NSSAI-2; or in other words the AMF determines that UE Network Slice reconfiguration is not needed, i.e. NAS SM procedure can be applied. When the AMF determines that the S-NSSAI-1 becomes unavailable, the AMF triggers SM procedure towards the SMF to indicate that the PDU Session on S-NSSAI-1 should be released and alternative S-NSSAI may be used. The SMF indicates to the UE in the NAS SM signalling for PDU Session release procedure that a new PDU Session can be establish on an S-NSSAI different from S-NSSAI-1. The UE re-evaluates the URSP rule determines to use S‑NSSAI‑2 (as part of a further RSD) for the new PDU Session establishment. If the S-NSSAI-2 is not part of the Allowed NSSAI, the UE first performs Registration procedure to request the registration to S-NSSAI-2 and afterwards the PDU Session establishment procedure. 
NOTE:	The assumption that the UE is configured with a URSP rule containing an RSD with S-NSSAI-1 and an RSD with S-NSSAI-2 is justified by the fact that the UE is subscribed with both S-NSSAI-1 and S-NSSAI-2: Furthermore, the network is configured/aware that both S‑NSSAI‑1 and S‑NSSAI‑2 can server the same user traffic, but with different slice preferences, at the time of URSP creation in the PCF.
2)	when a first determined alternative S-NSSAI is part of the UE's subscribed S-NSSAIs, but part of the Rejected NSSAI (e.g. due to NSSAA failure), the AMF may determine another alternative S‑NSSAI (e.g. S‑NSSAI‑2) which the UE can use in the current TA. Furthermore, the S-NSSAI-2 may not be part of the Subscribed S-NSSAIs of the UE, which means that the S-NSSAI-2 is not part of the Configured NSSAI. In other words, the UE cannot request, register with, and use the alternative S-NSSAI-2 which is according to the Case C from clause 6.XX.1. When the AMF determines that the S-NSSAI-1 becomes unavailable, the AMF triggers UE network slice reconfiguration procedure (e.g. UCU procedure) in order to send a new Configured NSSAI with a corresponding Mapping of the Configured NSSAI information containing the mapping of S-NSSAI-2 to S-NSSAI-1. Such slice mapping information can be also applicable in the HPLMN. 

Please note that in case the S-NSSAI-1 becomes unavailable and there is already established PDU Session on S-NSSAI-1, the network anyhow needs to release the PDU Session independent of the SSC mode of the PDU Session. In case of PDU Session in SSC modes 1 or 2, the SMF initiates PDU Session release procedure and may indicate to the UE that an alternative S-NSSAI can be used. In case of PDU Session in SSC modes 3, the SMF initiates PDU Session modification procedure and indicates to the UE that an alternative S-NSSAI should be used. In any of the cases, the service continuity on the application layer is provided if the application using the PDU Session can manage IP address change. 
[bookmark: _Toc23254043][bookmark: _Toc97057178][bookmark: _Toc97266756]6.XX.3	Procedures
When the old S-NSSAI (e.g. S-NSSAI-1) is not any longer available and the alternative S-NSSAI (e.g. S-NSSAI-2) is to be used, the Figure 6.XX.3-1 shows how the AMF (or together with NSSF) initiates one of the following procedures:
-	option 1) from the Functional Description which is based on SM procedure in Cases A and B from clause 6.XX.1; or
-	option 2) from the Functional Description which is based on MM procedure in Case C from clause 6.XX.1.


[bookmark: _Hlk102494227]Figure 6.XX.3-1:  Signalling flow for replacing the S-NSSAI-1 with S-NSSAI-2 by using either SM or MM procedures
The detailed description of the steps is provided as follows:
0a.	The UE requests registration with the network and with a network slice S‑NSSAI‑1. 
0b.	The UE initiates the establishment of a PDU Session on S-NSSAI-1. The SMF1 is selected by the AMF to be the serving SMF for the PDU Session.
1.	The AMF determines at least one of: (a) S-NSSAI-1 becomes unavailable and (b) an alternative S-NSSAI (e.g. S-NSSAI-2) can be used to replace S-NSSAI-1. The reason why S-NSSAI-1 becomes unavailable can be one of: non-mobility event (e.g. OAM or NSSF/NF reconfiguration, S-NSSAI-1 will be down due to network maintenance); or UE mobility event (e.g. the T-AMF does not support S-NSSAI-1).
	The AMF proceeds either with Option 1) in step 2 or with Option 2) in step 4 as described below.
Option 1) (using SM procedure and existing URSP rules):
2a.	If the AMF determines that the S-NSSAI-2 is part of the UE's subscribed S-NSSAIs or part of the Configured NSSAI, the AMF assumes that the UE has been provided with the URSP rules including the use of the S‑NSSAI‑2. If there is at least one established PDU Session on S-NSSAI-1, the AMF triggers Session Management procedure to sends a request to the SMF1 to release the PDU Session. 
2b.	The AMF sends to the SMF1 Nsmf_PDUSession_ReleaseSMContext request message including one or more indications that the S-NSSAI-1 is unavailable and alternative S-NSSAI may be used.
2c.	The SMF1 initiates the PDU Session release procedure in case of SSC mode 1 and 2. In case of SSC mode 3, the SMF1 may trigger PDU Session modification procedure to trigger the UE to initiate the establishment of a new PDU Session. In any of the procedures (e.g. PDU Session release/modification procedure), the SMF includes an indication that the PDU Session may be re-established on an S-NSSAI different from S-NSSAI-1. 
2d.	The SMF1 acknowledges to the AMF the release of the PDU Session.
3a.	If the S-NSSAI-2 is not part of the Allowed NSSAI (e.g. Case B from clause 6.XX.1), the UE first performs Registration procedure to request the registration to S-NSSAI-2.
3b.	The UE re-evaluates the URSP rule and determines a further RSD having an S-NSSAI different from S‑NSSAI‑1, i.e S‑NSSAI‑2. In Case A from clause 6.XX.1 or after step 3a, the UE triggers a new PDU Session(s) establishment according to the further RSD which contains S-NSSAI-2. The UE sends a NAS message to the AMF including S-NSSAI-2, and in case of SSC mode 3, the UE includes the old PDU Session ID. 
Option 2) (using MM procedure for UE network slice reconfiguration): 
4a.	If the determined alternative S-NSSAI cannot be potentially included in the Allowed NSSAI for the UE (e.g. due to stored NSSAA failure result or available S-NSSAIs in the current UE's TA) as per Case C from clause 6.XX.1, the AMF may determine yet another alternative S-NSSAI (e.g. S-NSSAI-2) not part of the UE's Subscribed S-NSSAIs; or the AMF simply determines an alternative S‑NSSAI-2 which is not part of the UE's Subscribed S-NSSAIs. Then the AMF determines to configure the UE to use the S-NSSAI-2 in addition to S-NSSAI-1, i.e. by applying the network slice mapping mechanisms to configure the UE to use S-NSSAI-2 wherein the S-NSSAI-2 is mapped to the S-NSSAI-1. 
	If the NSSF is responsible to determine the Configured NSSAI, Allowed NSSAI and/or Rejected NSSAI, the AMF sends a Nnssf_NSSelection_Get request service operation to the NSSF including an additional indication that an alternative S-NSSAI to S-NSSAI-1 is required. The NSSF may determine the S-NSSAI-2 to replace S-NSSAI-1, the NSSF may create the Configured NSSAI and Allowed NSSAI with the corresponding mapping information and send them to the AMF. 
4b.	The AMF triggers the UE Configuration Update (UCU) Command procedure where the AMF may include a new Configured NSSAI containing S-NSSAI-2 and in addition mapping information of S-NSSAI-2- to S-NSSAI-1; and new Allowed NSSAI with corresponding mapping of Allowed NSSAI information. 
NOTE:	The AMF can wait with step 4b until the established PDU Session on S-NSSAI-1 is not in active state (e.g. the user plane resources are not activated). This would allow the UE to establish new PDU Session(s) and terminate the existing PDU Session(s) while there is no user traffic to be sent over the PDU Session(s).
5a.	The UE internally determines to trigger the establishment of new PDU Session(s) for the user traffic which is currently routed to the S-NSSAI-1. If the S-NSSAI-2 is not part of the Allowed NSSAI, the UE first performs Registration procedure to request the registration to S-NSSAI-2.
[bookmark: _Hlk109811767]5b.	The UE applies the same URSP rule and same RSD, but the UE includes the S-NSSAI-2 and the mapping information of S-NSSAI-2 to S‑NSSAI‑1 in the NAS message to the AMF. The UE creates the PDU Session establishment request according the matching URSP and the UE includes it the N1 SM container in the NAS message to the AMF.
5c.	The SMF2 uses the mapped S-NSSAI value (e.g. S-NSSAI-1) from the slice mapping information received from the UE to retrieve the UE subscription data from the UDM. 
After some time when the AMF may determines that S-NSSAI 1 can be used again, the AMF would perform the UCU procedure to configure the UE to use the S-NSSAI-1 again.
6.X.4	Impacts on services, entities and interfaces
Impacts to the AMF:
-	Determine whether to trigger (a) Session Management procedure (if the S-NSSAI-2 is configured in the UE), or (2) Mobility Management procedure (if the S-NSSAI-2 is not configured in the UE).
-	The AMF is able to determine whether a potentially alternative S-NSSAI can be included in the Allowed NSSAI for the UE (e.g. by checking the stored results of NSSAA procedure). 
-	In case of option 1), i.e. SM procedure, the AMF indicates to the SMF that PDU Session re-establishment on S-NSSAI different from the S-NSSAI-1.
Impacts to the NSSF:
-	In case of option 2), i.e. MM procedure, and NSSF is involved, the ability to create alternative S-NSSAI to an original S-NSSAI, e.g. creating a new mapped S-NSSAI information.
Impacts to the SMF:
-	In case of option 1), i.e. SM procedure, the ability to indicate to the UE in the PDU Session release/modification procedure that the PDU Session can be re-established on S-NSSAI different from the S-NSSAI-1.
Impacts to the UE:
-	In case of option 1), if another RSD of the same URSP rule is available containing an S-NSSAI different from S-NSSAI-1, the UE uses such RSD to re-establish the PDU Session. 
-	In case of option 2), there are impacts to the 5GC Network Functions but no impacts to the UE as the current UE specification supports the "Mapping Of Allowed NSSAI", "Mapping Of Configured NSSAI" and the change of them.
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