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Abstract of the contribution: Discussing the need for UE deleting Allowed NSSAI and re-register at change of Configured NSSAI.
Background
Currently TS 23.501 state the following in clause 5.15.4.1:
When provisioned with a new Configured NSSAI for a PLMN and/or the new associated mapping of this Configured NSSAI to the Configured NSSAI for the HPLMN, the UE shall:
-
replace any stored (old) Configured NSSAI for this PLMN with the new Configured NSSAI for this PLMN; and

-
delete any stored associated mapping of this old Configured NSSAI for this PLMN to the Configured NSSAI for the HPLMN and, if present, store the associated mapping of this new Configured NSSAI to the Configured NSSAI for the HPLMN; and

-
delete any stored Allowed NSSAI and associated mapping as well as rejected S-NSSAI for this PLMN;

And in clause 5.15.4.2:
At any time, the AMF may provide the UE with a new Configured NSSAI for the Serving PLMN, associated with mapping of the Configured NSSAI to the Configured NSSAI for the HPLMN as specified in clause 5.15.4.1.
….

A UE for which the Configured NSSAI for the Serving PLMN has been updated and has deleted the stored Allowed NSSAI as described in clause 5.15.4.1 shall initiate a Registration procedure to receive a new valid Allowed NSSAI (see clause 5.15.5.2.1).
Causes for changing the Configured NSSAI for the Serving PLMN could be:
I. A change of subscribed S-NSSAI(s). A new Configured NSSAI for the HPLMN is needed.  
II. A change of subscribed S-NSSAI(s) affecting the set of valid subscribed S-NSSAI(s) indicated to the serving VPLMN. A new Configured NSSAI for the HPLMN and VPLMN are needed.
III. A change of the set of valid subscribed S-NSSAIs indicated to the serving VPLMN. A new Configured NSSAI for the VPLMN is needed.
IV. A change of mapping between the S-NSSAI(s) used in the VPLMN and the corresponding subscribed S-NSSAI(s). A new Configured NSSAI for the VPLMN is needed and/or a new mapping.
Analysis

Adding an S-NSSAI to subscription (causes I – III above):

In case of adding a new subscribed S-NSSAI there is no need to provide a new Allowed NSSAI to the UE, nor require the UE to delete any stored Allowed NSSAI and associated mapping, nor require the UE to initiate a Registration procedure. The UE should however remove a rejected S-NSSAI that is equal to the added S-NSSAI. A new Configured NSSAI is needed for the HPLMN and possibly for a serving VPLMN (if the new subscribed S-NSSAI is to be supported in the VPLMN for the UE).
Proposal 1:
It shall be possible to provision a UE a new Configured NSSAI without providing a new Allowed NSSAI or requiring the UE to delete any stored Allowed NSSAI and associated mapping. The UE shall remove a for the entire PLMN rejected S-NSSAI that is equal to an added S-NSSAI.
Removing an S-NSSAI from subscription (causes I – III above):

In case of removing a subscribed S-NSSAI there are two cases: 

· If the removed S-NSSAI is not included in the Allowed NSSAI there is no need to provide a new Allowed NSSAI to the UE, nor require the UE to delete any stored Allowed NSSAI and associated mapping, nor require the UE to initiate a Registration procedure. A new Configured NSSAI is needed for the HPLMN and possibly for a serving VPLMN (if the removed subscribed S-NSSAI was supported for the UE in the VPLMN). 
· If the removed S-NSSAI is included in the Allowed NSSAI there is a need to provide a new Allowed NSSAI to the UE and thereby the UE should delete any stored Allowed NSSAI and associated mapping. A new Configured NSSAI is needed for the HPLMN and for a serving VPLMN (since the removed subscribed S-NSSAI was supported for the UE in the VPLMN). 

There are two ways for a serving AMF to provide an Allowed NSSAI to a UE, either (A) initiating a UE Configuration Update procedure and include the Allowed NSSAI, or (B) initiating a UE Configuration Update procedure and indicating the need for the UE to perform a re-Registration procedure, and then the new Allowed NSSAI will be provided to the UE as part of the Registration procedure.

The problem with method (A) and what is currently stated in TS 23.501 (see Background) is that a new Configured NSSAI for the serving PLMN leads to deletion of the stored Allowed NSSAI and thereby the UE shall initiate a Registration procedure. Initiating the Registration procedure is unnecessary since the UE couldn’t regain the removed S-NSSAI by changing AMF (the S-NSSAI is no longer a subscribed S-NSSAI). On the other hand, using method (B) includes also forcing the UE to initiate the Registration procedure. So, a method is needed that provides the UE with a new Allowed NSSAI but not requiring the UE to initiate the Registration procedure.
Proposal 2:
It shall be possible to provision a UE with a new Configured NSSAI and a new Allowed NSSAI without requiring the UE to initiate a Registration procedure. If the new Configured NSSAI affects the UE’s current Allowed NSSAI a new Allowed NSSAI and associated mapping shall be provided.
A change of mapping between an S-NSSAI used in the VPLMN and the corresponding subscribed S-NSSAI. (cause IV above):
For this situation there are two cases, either (A) the S-NSSAI in the Configured NSSAI is kept and the mapped subscribed S-NSSAI is changed, or (B) the S-NSSAI in the Configured NSSAI is changed and the mapped subscribed S-NSSAI is kept. 

From the UE’s point of view the essential S-NSSAI is the subscribed S-NSSAI since this is the S-NSSAI possibly used in association with an application. The S-NSSAI in the Configured NSSAI is only used on AS level for routing purposes and when a PDU Session is established, the value as such is not important for the UE and may thereby be substituted. Hence, only case (A) needs to be further analysed. Changing a subscribed S-NSSAI is the same as first removing a subscribed S-NSSAI and then adding a new S-NSSAI. The consequences of adding or removing a subscribed S-NSSAI are handled above and it all depends on if the removal affects the Allowed NSSAI.
Proposal
It is proposed that SA2 accepts the following:

Proposal 1:
It shall be possible to provision a UE with a new Configured NSSAI without providing a new Allowed NSSAI or requiring the UE to delete any stored Allowed NSSAI and associated mapping. The UE shall remove a for the entire PLMN rejected S-NSSAI that is equal to an added S-NSSAI.
Proposal 2:
It shall be possible to provision a UE with a new Configured NSSAI and a new Allowed NSSAI without requiring the UE to initiate a Registration procedure. If the new Configured NSSAI affects the UE’s current Allowed NSSAI a new Allowed NSSAI and associated mapping shall be provided.

And that SA2 accepts the corresponding CR 0207 to TS 23.501 (S2-183163).
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