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Abstract: This contribution describes the issue regarding the handling of UEs not supporting Simultaneous Network Slice Registration Groups, and why operators should be given the choice regarding how to handle such case.
1. Discussion
After a long discussion in SA2#144e that led to convergence on the solution for KI#6 for most aspects, one aspect still remains unresolved: the handling of UEs not supporting Simultaneous Network Slice Registration Group (SNSRG), where Nokia's proposal (S2-2102773r1) has been proposing to only provide a single subset of subscribed S-NSSAIs to the UE, whereas Huawei was proposing (S2-2102773r5) to provide all subscribed S-NSSAIs as for Rel-15/16. After further discussion, Huawei proposed (S2-2102773r7) to integrate in the solution the ability for the HPLMN operator to select what to do, on a per UE basis.
For the purpose of the discussion, let's take the simplest example. Of course, there could be more network slices and more SNSRGs, in which case, the issue becomes even more acute.
Here we will describe the following scenario: 
-	the HPLMN configures for the UE two slices, S1 and S2, and each slice is associated with an SNSRG, resp. G1 and G2.
-	the UE subscription would then contain {S1→G1} and {S2→G2}.
-	when a default SNSRG is provided, we expect that G1 is marked as the "default SNSRG".
Opt 1. 	Only sending a subset of subscribed S-NSSAIs to the UE not supporting SNSRG (original Nokia proposal)
Nokia's proposal was already proposing a specific stage 3 encoding for the default SNSRG, which is to give it the value 0. This does not change the stage 2 level aspects.
-	If the UE indicates support for SNSRG, the AMF would send the UE a Configured NSSAI = {S1, S2}, SNSRG = {S1→G1, S2→G2}.
-	If the UE does not indicate support for SNSRG, the AMF would send the UE a Configured NSSAI = {S1} only.
Pros:
-	the UE indicating support is able to optimise its selection of slices, and never requests both S1 and S2 simultaneously in Requested NSSAI. [this is common to all options]
-	the UE not indicating support (incl. all Rel-15/16 UEs) is able to request S1 (and all other slices sharing the same SNSRG with S1) and be sure that they will never be rejected due to subscription restriction (they can still be rejected for other reasons, e.g. not present in the TA, or because there is no AMF serving the TA that serves all the slices requested, as for Rel-15/16).
Cons:
-	the UE not indicating support (incl. all Rel-15/16 UEs) will never receive S2 in the Configured NSSAI, it will never even know that it is subscribed to S2. If certain services in URSP are linked to S2 exclusively, the UE will not be able to use these services at all.
Opt 2.	Sending all subscribed S-NSSAIs to the UE not indicating support for SNSRG (original Huawei proposal)
Reusing the same example as above ( Configured NSSAI= {S1, S2}, SNSRG = {S1→G1, S2→G2} ).
-	If the UE indicates support for SNSRG, the AMF would send Configured NSSAI= {S1, S2}, SNSRG = {S1→G1, S2→G2}. [same as above]
-	If the UE does not indicate support for SNSRG, the AMF would send Configured NSSAI= {S1, S2}.
Pros:
-	the UE indicating support is able to optimise its selection of slices, and never requests both S1 and S2 simultaneously in Requested NSSAI. [this is common to all options]
-	the UE not indicating support (incl. all Rel-15/16 UEs) is able to access all services on S1 or S2 (not simultaneously of course), selecting the slice to request based on the URSP mapping of applications to network slices, as in Rel-15/16. If a UE requests both S1 and S2, the AMF/NSSF will have to decide based on configuration, internal heuristics and TA support of slices, which slice to provide to the UE, as in Rel-15/16.
Cons:
-	the UE not indicating support (incl. all Rel-15/16 UEs) will be provided both S1 and S2 in Configured NSSAI, but will not know in advance from the network that S1 and S2 cannot be used simultaneously. If applications on the UE respectively tied to S1 and S2 can be used simultaneously, the UE implementation may try to include both S1 and S2 in the Requested NSSAI, and see one of them be rejected (e.g. S2). The UE would have to have internal logic to understand that, in order to get S2 in Allowed NSSAI, it has to not include S1 in the Requested NSSAI. This is what Nokia in S2-2102773r9 has been qualifying as "unpredictable". Note that this is also the situation in Rel-15/16.

It was our opinion that it is more important to let the non-supporting UE have the ability to access S2 at all, taking the chance that the UE might face rejection, rather than the UE NOT having access to S2 at all in the first place, potentially denying access to a number of applications to the UE.
However, it was argued against our opinion, that the feature would be mainly be used in new, controlled scenarios where the operator would be almost sure of UE support for the feature, and that in that case, it would be preferable to deny access to the service, rather than taking chances with the UE implementations.
Therefore, we have proposed an option 3 combining both possibilities, so that both scenarios where the operator has full control of the UE population and scenarios where the operator does not have full control of the UE population can be supported.
Opt 3.	Allowing the operator to choose the handling for UEs not indicating support SNSRG (final proposal from Huawei)
Reusing the example as above ( Configured NSSAI= {S1, S2}, SNSRG = {S1→G1, S2→G2}, [default SNSRG = G1] ).
The operator may indicate a default SNSRG as part of the UE subscription. The presence of the default SNSRG determines the handling for UEs not indicating support of SNSRG.
-	If the UE indicates support for SNSRG, the AMF would send Configured NSSAI= {S1, S2}, SNSRG = {S1→G1, S2→G2}.
-	If the UE does not indicate support for SNSRG:
-	If the default SNSRG is present in the subscription data, the AMF would send Configured NSSAI =  {S1} only. [same as Opt. 1]
-	If the default SNSRG is not present in the subscription data, the AMF would send Configured NSSAI= {S1, S2}. [same as Opt. 2]
Pros:
-	the UE indicating support is able to optimise its selection of slices, and never requests both S1 and S2 simultaneously in Requested NSSAI. [this is common to all options]
-	In the deployment scenarios where the operator has full control of the UE population, it can safely ensure that UEs will never request slices that cannot be used simultaneously by providing the default SRG.
-	In the deployment scenarios where the operator does not have full control of the UE population (including the Rel-15/16 UEs), the operator can decide whether it is more important to ensure which slice the UE can have access to, or to ensure that the UE has access to all services — this can be determined per UE if wanted.
Cons:
-	None
2.	Conclusion
In our opinion, option 3 is not only a compromise of Nokia's and Huawei's proposals in SA2#144e, but also it allows operators to handle in a different way the different situations it may face. Again, we do not see any drawbacks for option 3, compared to option 1 or option 2:
This allows operators to deploy the feature in situations where they have full control of the UE population (by using default SNSRG).
This also allows operators to take advantage of the feature for other scenarios, where they would improve some UEs' selection of Requested NSSAI by indicating proactively limitations on simultaneous use of network slices, even when they potentially have a sizeable number of UEs not indicating support for the feature (e.g. all Rel-15 and Rel-16 UEs).
This allows the operators to combine both handlings depending on the UEs and the slices they are subscribed to (e.g. have a certain handling for one PNI-NPN and a different handling for another PNI-NPN, or for generic services in their PLMN).
Without option 3, the operator would not be able to use the feature until it has a reasonable certainty that all target UEs are Rel-17 UEs with support of the feature. Otherwise, the UEs not supporting the feature would never be able to access the services not in the default SNSRG.
3.	Proposal
Proposal: Option 3 presented in this paper shall be selected. Operators should be given the capability to decide whether UEs not indicating support for the feature should be configured with a limited subset of S-NSSAIs they are subscribed to, or whether they should be configured with all S-NSSAIs they are subscribed to, with the risk that their requested S-NSSAIs cannot all be allowed simultaneously.
[bookmark: _GoBack]FYI, S2-2104644 (23.501) S2-2104641 (23.502) are implemented according to option 3.
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