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1. Background
In TS 23.501 clause 5.15.19 “Support of Network Slice replacement”, SA2 has specified that
“If the replaced S-NSSAI cannot be kept in the Allowed NSSAI or Partially Allowed NSSAI, the AMF additionally removes the Alternative S-NSSAI from the Allowed NSSAI or Partially Allowed NSSAI if the Alternative S-NSSAI is only used for Network Slice Replacement.
…

When the AMF is notified that the S-NSSAI is available again (e.g. the congestion of the S-NSSAI has been mitigated), if the AMF has configured the supporting UE with the Alternative S-NSSAI, and the AMF determines for the UE to use the replaced S-NSSAI again, the AMF reconfigures the supporting UE (e.g. by using UE Configuration Update procedure or in the next registration procedure) to use the replaced S-NSSAI again by removing the mapping of the replaced S-NSSAI to Alternative S-NSSAI and removing the Alternative S-NSSAI from the Allowed NSSAI if the Alternative S-NSSAI is only used for the Network Slice Replacement. The AMF also removes the Alternative S-NSSAI from the Configured NSSAI if the Alternative S-NSSAI is not one of the Subscribed S-NSSAIs.”
If:

1) the replaced S-NSSAI is removed from the allowed NSSAI or the partially allowed NSSAI, or

2) the replaced S-NSSAI is available,

and if the alternative S-NSSAI is only used for network slice replacement, the AMF shall provide updated allowed NSSAI or partially allowed NSSAI excluding the alternative S-NSSAI to the UE.

Furthermore, if the replaced S-NSSAI is available and the alternative S-NSSAI is not part of the subscribed S-NSSAI(s), the AMF shall also provide the updated configured NSSAI excluding the alternative S-NSSAI to the UE.
There are two unclear issues about the above stage 2 requirement. One issue is that how to determine “the alternative S-NSSAI is only used for network slice replacement” is unclear from stage 3 perspective. The other issue is that whether “the AMF also removes the Alternative S-NSSAI from the Configured NSSAI if the Alternative S-NSSAI is not one of the Subscribed S-NSSAIs” applies for case 1), i.e. when the replaced S-NSSAI is removed from allowed NSSAI/partially allowed NSSAI, is unclear.
2. Discussion

In our understanding, there are the following possible ways for the AMF to determine that “the alternative S-NSSAI is only used for network slice replacement”:
a) The alternative S-NSSAI is not part of the subscribed S-NSSAI(s);
b) The alternative S-NSSAI is part of the subscribed S-NSSAI(s), but the UE didn’t include the alternative S-NSSAI in the requested NSSAI, i.e. the alternative S-NSSAI is included in the allowed NSSAI by network only for network slice replacement; or

c) The alternative S-NSSAI is part of the subscribed S-NSSAI(s), but there is no established PDU session solely associated with the alternative S-NSSAI, i.e. there is only established PDU session associated with both replaced S-NSSAI and alternative S-NSSAI.
For case a) if the alternative S-NSSAI is not part of the subscribed S-NSSAI(s), for case 1) above when the replaced S-NSSAI is removed from allowed NSSAI/partially allowed NSSAI, the AMF should also provide updated configured NSSAI excluding the alternative S-NSSAI to the UE since the alternative S-NSSAI not part of subscribed S-NSSAI(s) is actually only used for network slice replacement and the replaced S-NSSAI is removed from allowed NSSAI/partially allowed NSSAI.
For case b), since the AMF doesn’t record the requested NSSAI provided by UE, so it seems not possible for AMF to determine whether the alternative S-NSSAI was included in the requested NSSAI by UE and then included in the allowed NSSAI by network based on requested NSSAI or not.
For case c) the alternative S-NSSAI is part of the subscribed S-NSSAI(s) and there is no established PDU session solely associated with the alternative S-NSSAI, we think it is an overkill to remove the alternative S-NSSAI from allowed NSSAI/partially allowed NSSAI when network slice replacement is finished (i.e. the replaced S-NSSAI is available or the replaced S-NSSAI is removed from allowed/partially allowed NSSAI). Note that currently UE can request subscribed S-NSSAI(s) and not request establishment of PDU session on such S-NSSAI(s) for UE determined time. Even for on-demand S-NSSAI introduced in R18, when there is no established PDU session associated with the on-demand S-NSSAI, the AMF removes the on-demand S-NSSAI from allowed NSSAI after certain timer (i.e. slice deregistration timer) expires, i.e. not immediately. So we think it is an overkill to remove the alternative S-NSSAI form allowed NSSAI/partially allowed NSSAI immediately when the PDU session associated with both replaced S-NSSAI and alternative S-NSSAI is released or is transferred back to replaced S-NSSAI and no longer associated with alternative S-NSSAI.
Based on above analysis, we think only case a) is the most appropriate and simple implementation of stage 2 requirement above, i.e. “alternative S-NSSAI only used for network slice replacement” implemented in stage 3 as “alternative S-NSSAI not part of subscribed S-NSSAI(s)”.

Besides, if the alternative S-NSSAI is not part of the subscribed S-NSSAI(s), and the replaced S-NSSAI is removed from allowed NSSAI/partially allowed NSSAI, the AMF should also provide updated configured NSSAI excluding the alternative S-NSSAI to the UE.
3. Proposal
Proposal:
If:

1) the replaced S-NSSAI is removed from the allowed NSSAI or the partially allowed NSSAI; or

2) the replaced S-NSSAI is available,

and if the alternative S-NSSAI is not part of the subscribed S-NSSAI(s), the AMF shall provide updated allowed NSSAI or partially allowed NSSAI excluding the alternative S-NSSAI and updated configured NSSAI excluding the alternative S-NSSAI to the UE during the UE configuration update procedure or during the registration procedure.

Related proposed changes to TS 24.501 are captured in C1-242280.
With above proposal, the AMF is mandated to update allowed NSSAI and configured NSSAI when alternative S-NSSAI is not part of subscribed S-NSSAI(s). But it does not prevent the AMF from updating allowed NSSAI and configured NSSAI in other AMF implementation specific scenarios, which aligns with our understanding.
