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1.	Discussion
This paper provides an evaluation and conclusion for KI#5.
2 Proposal
It is proposed to include the above information in an interim conclusion for KI#5
FIRST CHANGE
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Editor's note:	This clause will provide evaluation of different solutions.
7.5	Evaluation for Key Issue #5
Solutions 11, 23, 25, 26, 27, 28, 29, 30, and 31 are proposed for KI #5. The following is an evaluation of the proposed solutions.
Solution 11: This solution proposes new temporary slices to be supported conditionally in specific TAs, and not across the entire RA. These temporary slices can only be used in these TAs or cells where they are supported. The solution impacts on RAN, as well as other NFs are not fully identified. Some aspects of the solution are also applicable more to KI#3, than to KI#5.
Solution 23: Supports inclusion of conditional network slices in Registration Accept response to the UE. The conditional slices are registered, but only allowed to be used as per the stated condition. This solution has some similar aspects to solution 11.
Solution 25: Proposes to change in the Registration Accept response the rejected S-NSSAI for RA to rejected for the TA. If the UE leaves this TA the UE can try and use the slice as it is assumed it is available in other TAs. Optionally, as second option, UE can get additional information indicating where the rejcted S-NSSAI is available. Hence, if only first option is supported the UE has to retry requesting the slice again to find out whether the network slice is supported. A solution will be needed to prevent the UE from requesting the slice again in every cell it visits (which is the expected behavior). Otherwise, the increase in unnecessary signaling can be unacceptably large.
Solution 26: proposes to provide to the UE during Registration Accept Response the UE a list of Secondary Allowed NSSAI and associated Secondary RA. This solution is similar to solution 11 and 23 i.e. S-NSSAI gets registered and the UE gets aware of which TAs support the S-NSSAI.
Solution 28: Similar in principles to solution 25, first option, and has the same drawback of needing to try requesting slices in new TAs due to insufficient information returned to the UE.
Solution 29: proposes returning to the UE in the list of rejected slices, the TAs where they are only available within the RA, or a list of partially support slices with a partial RA. Again this solution is similar to solution 11, 23, and 26. The aspects related to AMF requests the NG-RAN to trigger redirection/HO under certain conditions to another cell and the NG-RAN logic would need further discussions. 
Solution 30: some similar principles to solutions 25, and 28, but covers the scenario that the AMF is not supporting the S-NSSAI that is rejected i.e. assumption is that are AMFs supporting different subsets of the network slices requested by the UE. Again inefficient as trial and error has to be done by the UE.
Solution 31: This solution assumes the S-NSSAI is not rejected but added to a new IE and also provides that the S-NSSAI is only available in some of the TAs of the RA. Similar to 11, 23, 26 and 29 principles.
The solutions uses different IEs for some similar logic, but the general principles that are mostly in common of many of the solutions seems to be:
1.	AMF informs UE that an S-NSSAI is available in a subset of the TAs of the RA
2.	The S-NSSAI available in a subset of the TAs of the RA is either considered as registered or not registered
3.	UE logic to not request services for an S-NSSAI when the UE is in a TA where the S-NSSAI is not available
As there are different proposals on IEs to be used for the above logic, it is likely beneficial to first and try to resolve the wanted logic – which seems to be the above most common principles.
What is not clearly captured is whether there are NG-RAN impacts. A couple of solutions assumes no NG-RAN impacts which can be the case when S-NSSAI is not regarded as registered, but even some solutions that assumes the S-NSSAI is registered assumes there is no NG-RAN impact. However, if an S-NSSAI is registered, even if the UE and 5GC is responsible for enforcing UP deactivation of related PDU Sessions that will not happen until the UE moved into a TA which does not support the S-NSSAI i.e. to be consistent it seems natural to let NG-RAN get the information of the registered S-NSSAIs (whether as part of existing Allowed NSSAI or in a new IE can be determined with RAN3). Whether NG-RAN benefit or not from knowing the related TAs can be left to RAN3 to decide (noting that NG-RAN does not in general get the RA other than as part of the RRC Inactive Assistance Information). 
If the NG-RAN gets the registered S-NSSAIs then the NG-RAN can handle PDU Sessions with UP as per current specifications e.g. reject the UP when the S-NSSAI is not available.
There are some solutions that provides additional logic towards the NG-RAN e.g. solution 29, proposes:
1.	trigger HO to a supporting TAI when UE is using certain S-NSSAIs upon transition from Idle mode to connected mode upon SR
2.	allows UP to be kept activated while NG-RAN determine which PDU sessions are activated or deactivated based on TAI where the UE is
3.	DL dropped data volume reports per PDU session to the AMF
First, if an S-NSSAI is defined to not be available in an area then we should not first use resources for the S-NSSAI in that area and then add logic to overcome the problem with keeping e.g. the DRB/UP activated. Therefore 2 and 3 should not be progressed further. Then on 1, a HO can probably be triggered, but the question is what scenarios such HO would be triggered and under what conditions especially as a supporting UE should not trigger SR in an area where the network slice is not available.
Then, for feature interactions with existing network slice related features.
-	NSAC, as NSAC is not applied per TA the difference will be whether the S-NSSAI is regarded as registered or not.
-	Target NSSAI assumes that the UE is moved to another TA, outside the RA, and that the UE performs an MRU after the redirection. If the S-NSSAI is not registered, then the UE knows that the UE needs to register the S-NSSAI as to be able to use the S-NSSAI, and if the S-NSSAI is registered the UE knows that the S-NSSAI can be used if the UE is redirected to a TA where the S-NSSAI is supported as per the information the UE receives in NAS. Therefore, the Target NSSAI functionality works with both S-NSSAI being registered as well as not registered.
-	NSSRG is applied in general and the UE is required to not add S-NSSAIs in Requested NSSAI that does not have at least one NSSRG value in common. As the UE requirement is applied to the Requested NSSAI there is no difference and the NSSRG feature works with both S-NSSAI being registered as well as not registered.
In summary, central to most of the the solutions is the configuration of an RA that includes network slices that are supported only in some but not all TAs of the RA and the UE is notified of the TAs where such slices are supported. Two options have been put forward on how to handle these TA-specific network slices when a UE enters a TA where the slices are supported:
1.	The TA-specific slices are treated as part of the Allowed NSSAI and the UE may request services from the network slices without the need of an MRU.
2.	The TA-specific slices are treated as part of the Rejected S-NSSAI and before requesting services from the network slices the UE must first perform an MRU to have the network slices added to its Allowed NSSAI.
Due to obvious performance advantage, it is reasonable to at least progress option 1 in normative work. Option 2 can be decided based on operator policy in the AMF, e.g. if S-NSSAI is subject for NSAC and there are only few TAs within the RA that supports the network slice.
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8	Conclusions
Editor's note:	This clause will list conclusions that have been agreed during the course of the study item activities.
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It is proposed that following principles are progressed in normative work:
1.	When a UE provides one or more S-NSSAIs in a Requested NSSAI that is not available in a subset of the TAs of the RA, the AMF may register the S-NSSAIs that are available in a subset of the TAs of the RA, or the AMF may decide to not register the S-NSSAI.
2.	The AMF informs the UE which S-NSSAIs that have been registered and which that have not been registered and in both cases the AMF provides the UE with a list of TAs where the S-NSSAIs are available. The list of TAs can include or exclude the UE’s current TA. The AMF provides the S-NSSAIs that are registered in a subset of the RA to the NG-RAN.
a.	The registered TA-specific network slices are treated as part of an extension to the Allowed NSSAI and the UE may request services from the network slices without the need of an MRU.
b.	The not registered TA-specific network slices are treated as part of an extension to the Rejected S-NSSAI and before requesting services from the network slices the UE must first perform an MRU to have the network slices added to its Allowed NSSAI.
NOTE:	It is to be determined with RAN3 whether NG-RAN benefit from getting the list of TAs where the S-NSSAI is registered and whether Allowed NSSAI or a new IE is to be used for the S-NSSAIs that are registered in a subset of the RA.
3.	The UE is not allowed to initiate Service Request, or any connection requests for User Plane data, or SM signalling (except for PS Data Off status change reporting) for an S-NSSAI when the UE is in a TA where the S-NSSAI is defined to not be available. The AMF/SMF can reject UE request if the AMF/SMF determines that the UE does not follow such logic.
4.	The IE names to be used is to be determined during the normative phase.
END OF CHANGES
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