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Abstract of the contribution: Discussion and a proposal on how 5GC should be triggered to update a UE with new Configured NSSAI due to changed Subscribed S-NSSAIs. 

Background
At the SA2 meeting #127 the S2-183344 contribution was discussed. S2-183344 relates the problem of providing a UE with correct Configured NSSAIs when the Subscribed S-NSSAIs are changed. It was concluded that at the time when the changes of Subscribed S-NSSAIs occur, the serving PLMN is, if necessary, responsible to trigger an update of the UE with a new Configured NSSAI for that serving PLMN. However, other PLMNs the UE may visit later will not get a trigger to update the UE with a new Configured NSSAI for that (other) serving PLMN. An exception to this may be the HPLMN, depending on the outcome of the ongoing discussions about providing a UE with Configured NSSAI for HPLMN even if the UE is served by a VPLMN. Another related scenario is the case of the UE being deregistered at the time when the change of Subscribed S-NSSAIs occur. For that particular case there is no serving PLMN, and no way to provide the UE with a new Configured NSSAI, not even for the HPLMN.
In S2-183344 a solution is proposed based on the idea to always provide a UE with a Configured NSSAI for the serving PLMN each time the UE performs initial registration to the PLMN or performs mobility registration from another PLMN. Apart from that connected mode mobility is not include in the solution at all, the proposal has the drawback of introducing extra data signalling over the air interface for all occasions of the above scenarios, not just only after a change of Subscribed S-NSSAIs has occurred. This means that normal procedures are affected all the time, not just at infrequent occasions.
Analysis

To not affect normal procedures all the time, a solution is needed that triggers an update of Configured NSSAI in the UE individually per PLMN, only when the Configured NSSAI for the serving PLMN in the UE needs to be updated by the serving PLMN. The update of Configured NSSAI in a UE needs only to be performed for PLMNs in which the UE attempts to register. The update should also be performed as part of the UE’s registration being accepted, thus minimizing the time of the UE and the serving network being unsynchronised.     
As outlined in S2-183344 one solution would be to let UDM indicate to the serving AMF that the UE needs to be updated with a new Configured NSSAI for the serving PLMN. To not do that each time a UE changes AMF, the UDM would need to keep track on, per UE, in which PLMNs the UE has been updated, for all PLMNs in the roaming agreements. As indicated in S2-183344, this is not seen as a feasible solution. 
If instead the UE could indicate to the serving AMF that it needs to be updated with a new Configured NSSAI for the serving PLMN, the problem would be solved. The question is then how to get the info about possibly outdated Configured NSSAIs to the UE so that the UE in the Registration Request could indicate to the serving AMF that a new Configured NSSAI for the serving PLMN is needed.
By setting a flag for a UE in UDM at the time when the Subscribed S-NSSAIs are changed and indicating this situation to the UE via serving AMF either directly to the UE (if UE is in RM-REGISTERED state) via UE Configuration Update or at the time when the UE in RM-DEREGISTERED state makes a registration, the UE becomes aware that Configured NSSAIs may no longer be correct. Therefore, the UE shall mark all Configured NSSAIs for all PLMNs (except for the serving PLMN) as “possibly outdated”. For the serving PLMN the UE will get an updated Configured NSSAI via UE Configuration Update or as part of a registration procedure. Once the UE is notified about a change of Subscribed S-NSSAIs the UDM shall reset the flag thus not triggering further indications to the UE possibly causing correctly updated Configured NSSAIs to be marked as “possibly outdated”. In the event of further changes of the Subscribed S-NSSAIs, it shall of course be indicated to the as described above.
At subsequent registration attempts in PLMNs for which the UE has a Configured NSSAI marked as “possibly outdated”, the UE shall in the Registration Request indicate the need of an updated Configured NSSAI whereby the serving AMF provides a Configured NSSAI in the Registration Accept message. Once receiving an updated Configured NSSAI for a PLMN, the “possibly outdated” marking shall be removed.
In short, the procedure would be like the following:

1. A change of Subscribed S-NSSAIs for a UE occurs.

2. UDM sets a flag for the UE, indicating ‘Changed Subscribed S-NSSAIs, UE not notified’

3. UDM indicates to the serving AMF about changed Subscribed S-NSSAIs by using the Nudm_EventExposure_Subscribe service operation. If the subset of Subscribed S-NSSAI for the serving PLMN is affected, then the new subset is also provided. If there is no AMF registered in UDM for the UE this and the following steps are only performed once an AMF gets registered. The indication about changed Subscribed S-NSSAIs is then provided as part of the Nudm_SDM_Get service operation.
4. The AMF sends the indication of ‘Changed Subscribed S-NSSAIs’ to the UE together with the Configured NSSAI for the serving PLMN, using either UE Configuration Update (if UE RM-REGISTERED state) or the Registration Accept message (in case of an ongoing Registration procedure).

5. The UE marks all Configured NSSAI (iexcept Configured NSSAI for serving PLMN) as “possibly outdated” and acknowledge the reception of the indication from UDM, either by sending UE Configuration Update Complete or by sending Registration Complete to AMF.

6. At acknowledgement from the UE, AMF uses the Nudm_SDM_Info request message to indicate to the UDM to reset the flag ‘Changed Subscribed S-NSSAIs, UE not notified’.
At subsequent registration attempt from the UE in PLMNs for which the Configured NSSAI is marked as “possibly outdated”:

7. In the Registration Request to AMF the UE indicates the need of an updated Configured NSSAI.

8. When receiving a request for an updated Configured NSSAI, AMF includes a Configured NSSAI in the Registration Accept message.

9. A UE receiving a Configured NSSAI shall remove the “possibly outdated” marking related to this PLMN.

Proposal
It is proposed that SA2 accepts the solution proposal as outlined in the analysis clause and as described in the CR 0360 on 23.501, see S2-184881.
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