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Abstract: This paper provides discussion how to apply the mutual exclusive network slice feature for legacy UE.

1. Introduction
In the TR 23.700 40 there are several solutions for Key Issue #6: Constraints on simultaneous use of the network slice. Some solutions proposes send new network slice incompatible information to the UE so the UE only request those network slice compatible with each other. These solutions can be applicable to new Rel-17 UEs. 
However from operator point of view, the constraints should also be applicable for the legacy UE. There are two options to address the legacy UE are proposed in the TR. 
Option 1: The S-NSSAIs in the Allowed NSSAI are compatible with each other and can be used simultaneously. This ensure that the UE only request compatible S-NSSAI for PDU Sessions. If the UE wants to use another network slice which are not compatible with the Allowed NSSAI, the UE needs to request the new S-NSSAI and performs Registration procedure again.
Option 2: The S-NSSAI in the Allowed NSSAI includes both compatible S-NSSAI and non-compatible S-NSSAI. When the UE has established PDU Session with S-NSSAI and the UE requests a new PDU session which is incompatible with the existing PDU session, the network rejects the new PDU Session request with existing cause value.
This paper provides comparison on these two options and makes proposal on this issue.
Discussion 
In option 1 the AMF ensure that all S-NSSAI in the Allowed NSSAI are compatible. This is no change on the UE expectation: UE could use all of them simultaneously in current Registration Area. One question for option 1 is how to handle the incompatible S-NSSAI so that the UE can request the incompatible S-NSSAI for registration if there is no active PDU Session of the S-NSSAI in the Allowed NSSAI. There are two sub options
· Option 1a) The AMF put the incompatible S-NSSAI(i.e. S-NSSAI a) in the Rejected NSSAI with new cause value. The issue is that the legacy UE cannot recognize this new cause value. In this case the UE behaviour has not been specified. It is unclear whether the UE can request this rejected S-NSSAI for new Registration again.
· Option 1b) The AMF may not include the incompatible S-NSSAI(i.e. S-NSSAI a) in any NSSAI to the UE (i.e. Allowed NSSAI, Rejected NSSAI, Pending NSSAI). In this case as the UE has no knowledge about the status of the incompatible S-NSSAI, it is possible that the UE can request this S-NSSAI again for Registration.
Therefore option 1b) can work for both legacy UE and new UE with less optimization. 1a) is a more optimal solution for new UE, however the behaviour when the UE receives unknown cause value can be further discussed in stage 3.

In option 2, the AMF return all compatible S-NSSAI and incompatible S-NSSAI in the Allowed NSSAI to the UE. The UE doesn’t know the network slice incompatible information. So when the UE requests PDU Session of S-NSSAI, if there is existing PDU session which is incompatible with the requested S-NSSAI, the AMF will reject the PDU Session Establishment request with an existing cause value. 
First of all this option changes the UE expectation because sometimes the UE can use the S-NSSAI while sometimes it cannot use it even when the UE is within the same Registration Area. The existing cause value doesn’t show the correct reason for rejection. 
Another issue is it is unclear which existing 5GMM cause value can be used for rejection of the PDU Session establishment. At least this cause value should not restrict the UE to request the PDU Session with same S-NSSAI again when the UE is within the Registration Area. If we need to progress this option, LS to CT1 is needed to check whether there is any existing value can meet the requirement.
Considering the timeline of study, and the impacts on UE expectation on the Allowed NSSAI, it is proposed to endorse option 1 to address this key issue#6 for legacy UEs. 
Option 1 can also be applicable for new UE (when new additional network slice incompatible information to the UE), as described in different solutions, such as sol#26, sol#28, sol#40 and sol#41, etc.
In addition, GSMA 5GJA confirm in LS S2-200xxxx that “use of a network slice” starts from the time a UE is successfully registered with a network slice. Therefore option 1 is also aligned with current GSMA assumption.

Conclusion
Conclusion 1: Confirm that all S-NSSAIs within the Allowed NSSAI are compatible with each other.

Proposal
It is proposed to agree the changes in TR 23.700-40
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For Key Issue #6 (Constraints on simultaneous use of the network slice), 
-	All S-NSSAIs within the Allowed NSSAI are compatible with each other, i.e. can be used simultaneously.
NOTE x	Whether or not to include the S-NSSAI incompatible with the S-NSSAIs in Allowed NSSAI in the Rejected NSSAI will be determined in stage 3.
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