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1. Discussion
During the study phase of TR 23.740, solution 6.3.2 was agreed as a way forward to address Slice Specific Authentication (SSA). Since the solution relied on nested secondary authentication mechanisms that needed to be completed before the Registration procedure could be fully executed, SA2 decided to consult CT1 on possible protocol impacts as a result of the adoption of such mechanisms. CT1 response, provided in S2-1901425/C1-190602, indicated that CT1 prefer “a solution where exchanging NAS messages for Slice-Specific Authentication is performed outside the registration procedure”   
Based on this recommendation, proposals were submitted to SA2#131 pushing the SSA right after the completion of the Registration procedure. One important aspect of the solution hinges on making the UE aware that one or more S-NSSAIs from the Requested NSSAI the UE provided, is/are undergoing SSA. 
Making the UE aware that one or more S-NSSAIs from the Requested NSSAI the UE provided, is/are undergoing SSA is critical, since as per Rel.15 functionality (TS 23.501, clause 5.15.4.1.1) when the UE gets an Allowed NSSAI in the Registration Accept message it is possible that some “S-NSSAIs that the UE provides in the Requested NSSAI are neither in the Allowed NSSAI nor provided as a rejected S-NSSAI” these S-NSSAIs "shall not be regarded by the UE as rejected, i.e. the UE may request to register these S-NSSAIs again next time the UE sends a Requested NSSAI” 
Note that the UE can trigger a Mobility Registration update any time the UE wants to change S-NSSAIs. It is therefore important that the UE is able to determine out of those S-NSSAI that are neither allowed nor rejected which S-NSSAI(s) are undergoing SSA, otherwise the UE might trigger a Mobility Registration update to change S-NSSAIs that are undergoing SSA. 
Observation 1: The UE shall be made aware the UE which S-NSSAIs from the Requested NSSAI the UE provided, is/are undergoing SSA
1.1 Analysis of mechanism for a UE to determine whether a S-NSSAI is undergoing SSA
The way the UE is made aware S-NSSAI included in the Requested S-NSSAI that the UE provided in the Registration Request message can be categorized as being either implicit or explicit. The following table summarizes some of the possible mechanisms that may help the UE determine whether there is an ongoing SSA on one or more S-NSSAI(s)
	Option
	Explicit method
	Implicit method
	System Considerations

	(1) Use existing “Allowed NSSAI” IE in the Registration Accept message
	Indicate which S-NSSAIs are subject to SSA by adding a flag or an indication on S-NSSAI(s) that are undergoing SSA
	
	· The current “Allowed NSSAI” IE structure does not permit additional parameters beyond the S-NSSAI itself
· Changing the format would impact Rel.15 procedures

	(2) Using existing “Rejected S-NSSAI(s)” IE in the Registration Accept message
	Indicate which S-NSSAIs are subject to SSA by adding a new cause code in the Rejected S-NSSAI (e.g., S-NSSAI temporarily unavailable) 
	
	· Without changing Rel. 15 functionality, the UE would need to change PLMN or Registration Area before the UE is allowed to use a Rejected S-NSSAI, further delaying access to the S-NSSAI, requiring a full Registration cycle after the UCU procedure, even when successfully authenticated
· Complexifies UE behaviour (e.g., Storage, UI reporting) when using temporary and permanent rejection mechanisms, e.g., a S-NSSAI is temporarily rejected and later, upon SSA failure, the same S-NSSAI needs to be rejected now permanently. 

	(3) Using new IE, e.g., “NSSAI with Pending SSA” in the Registration Accept message
	Indicate which S-NSSAIs are subject to SSA by adding a new IE in the Registration Accept message. Additionally, a timer may be provided to prevent the UE to attempt registrations on S-NSSAIs that are undergoing Slice-Specific Authentication.
	
	· New behaviour for Rel.16 UE and Network. The Network specifically signals which S-NSSAIs are undergoing SSA
· Backward compatible with Rel.15 as the new IE will only be sent to Rel.16 UE that are SSA capable.
· UE can deterministically send a new Mobility Registration to attempt registration to S-NSSAIs that were previously neither rejected nor allowed

	(4) UE specific Implementation (indeterministic) without aid from the Network
	
	· UE derives possible S-NSSAI that might need to undergo SSA, e.g., based on delta between Requested NSSAI and Allowed NSSAI
· UE may refrain from attempting any Mobility Registration Update for S-NSSAI that are neither rejected nor allowed, e.g., when the UE has provided the “security capability” flag
	· A non-deterministic attempt to register to S-NSSAIs for which the UE has not absolute certainty that are not undergoing SSA may result in further delaying access to these S-NSSAIs, as the SSA will be interrupted and re-attempted with the new Mobility Registration attempt
· To prevent re-initializing/interrupting a SSA procedure, the Network would need to keep state of SSA(s) in progress

	(5) Using new IE, e.g., “Pending SSA” or ”SSA in progress” indication in the Registration Accept message
	
	· The Network provides the UE with an indication that SSA is/will be conducted
· The UE uses this indication to derive possible S-NSSAI that may be undergoing SSA. This is an enhancement over (4)
· A slight variation of this option is for the network to include the number of S-NSSAI(s) with a pending SSA run.
	· Similar System considerations as those described for option (4). Using this indication, the UE may choose to refrain from attempting a Mobility Registration update
· Backward compatible with Rel.15 as the new IE will only be sent to Rel.16 UE that are SSA capable.
· Note that using this option, although it may improve on option (4) it is still possible that the UE refrains from attempting a Mobility Registration update for S-NSSAIs that were previously neither rejected nor allowed, even when no SSA is actually in progress

	(6) Using new IE, e.g., “Pending SSA” or ”SSA in progress” indication in the Registration Accept message and local UE configuration for S-NSSAIs that subject to SSA
	
	· The UE is configured so that it is aware of what S-NSSAIs may undergo SSA
· The Network provides the UE with an indication that SSA is/will be conducted
· The UE uses this indication to derive possible S-NSSAI that may be undergoing SSA, e.g., using mechanisms similar to those mentioned in (4)
· In addition, the UE uses the configuration information regarding S-NSSAI that may be subject to SSA
	· System considerations for this option are similar to (4), only that for this case the UE can deterministically choose a S-NSSAI that has neither been rejected nor allowed as a candidate to request a Mobility Registration Update, with the certainty that is not undergoing SSA, as long as this S-NSSAI is not configured as being subject SSA
· Backward compatible with Rel.15 as the new IE will only be sent to Rel.16 UE that are SSA capable.



 
2. Proposal
[bookmark: _GoBack]Given the aspects of backwards compatibility and the principle whereby the UE keeps its ability to attempt registration on S-NSSAIs that were previously neither rejected nor allowed we propose that option 3 be adopted. CR1271 and CR1206 provide a normative proposal which implements option (3)
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