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Introduction:

In LS S2-188863 (which is a reply to the LS from CT1 to SA2 in C1-184903), SA2 have agreed that the "registration requested" is the only condition for the UE to perform  the registration procedure. Other parameters included in the CONFIGURATION UPDATE COMMAND are not part of the decision criteria for the UE to decide to initiate registration, but the presence of these parameters determines whether the UE initiates Registration immediately in 5GMM-CONNECTED mode (e.g. MICO) or after the AMF releases the signalling connection (e.g. Slice Configuration) and performs registration in 5GMM-IDLE mode and is this case, the UE always avoids  sending the GUAMI/5G-S-TMSI to the AS layer (resulting in AMF relocation).
Discussion:
SA2 agreed CR S2-188862 at SA2#128-bis which was approved into TS 23.502 v.15.3.0 at SA#82 making changes in line with the LS. This CR also introduced the "SMS subscribed indication" into the CONFIGURATION UPDATE COMMAND. 

The "reason for change" on the cover sheet of the CR indicates the following with respect to the SMS subscribed indication.

……..

At the moment, the list of parameters that may require new registration includes MICO and NSSAI setttings, and it has been discovered that the SMS subscription status is missing and needs to be added. The SMS subscribed indication indicates the changed status of SMS subscription for the UE, then UE takes this information into account for internal operation.  

………

Step 1 of subclause 4.2.4.2 of TS 23.502 states:


The AMF includes one or more of 5G-GUTI, TAI List, Allowed NSSAI, Mapping Of Allowed NSSAI, Configured NSSAI for the Serving PLMN, Mapping Of Configured NSSAI, rejected S-NSSAIs, NITZ (Network Identity and Time Zone), Mobility Restrictions parameters, LADN Information or SMS Subscribed Indication if the AMF wants to update these NAS parameters without triggering a UE Registration procedure.
Subclause 4.2.4.1 states:
If the UE Configuration Update procedure requires the UE to initiate a Registration procedure, the AMF indicates this to the UE explicitly
Observation 1: Step 1 of subclause 4.2.4.2 of TS 23.502 and the green highlighted text in the "reason for change" of the SA2 CR indicate that the AMF can include the SMS subscribed indication to indicate the change in SMS subscription status which is taken into account for "internal operation". By "internal operation", it is assumed that this implies that the UE uses this information to influence its decision to perform a registration or consider updating its current stored SMS allowed status.

Observation 2: The yellow text highlighlights that the list of parameters that may require a new registration includes MICO and NSSAI settings, and SMS subscription status is missing and needs to be added. However it is not so clear if this implies that SMS subscription status is a parameter than just needs to be added to the list of parameters, or whether it means that SMS subscription status is a parameter that could be sent together with "registration requested".
Question 1: Is there a use case for the network to send the "SMS subscribed indication" with "registration requested"?

Answer 1: No. The requirement for registration for SMS comes from the UE and not the network.
Question 2: If the UE wanted to register for SMS on receiving the SMS subscibed indication set to "SMS subscribed" can it do this immediately?
Answer 2: Yes.SMS is a subscription-based service and the SMSF is allocated to the user. Thus as long as SMSF has been allocated, this service can be provided to the UE via the AMF. This is unlike PDU sessions which are related to slices. Therefore there does not seem a need to release the NAS signalling connection. For the case of SMS, if the UE wishes to register after receiving the "SMS subscribed indication", then the UE can do this in 5GMM-CONNECTED mode, after the completion of the generic UE configuration update procedure.
Use cases to consider specifying:

1. Transition from "SMS not subscribed" to "SMS subscribed"

Pre-conditions: The UE may have not yet requested the use of SMS, or may have requested the use of SMS and the network sent back "SMS over NAS not allowed" due to lack of SMS subscription.

Condition: UE receives SMS subscribed indication set to "SMS subscribed".
Action by the UE: This is a trigger that SMS could be available for the user, so the UE may wish to try and register for SMS service, but this is not mandated.
2. Transition from "SMS subscribed" to "SMS not subscribed"

Pre-conditions: The UE may have not yet requested the use of SMS, or may have requested the use of SMS and the network sent back "SMS over NAS allowed".

Condition: UE receives SMS subscribed indication set to "SMS not subscribed".
Action by the UE: This is a trigger that SMS is not available for the user. Given that the AMF is notified by the UDM of SMS subscription withdrawal, subsequently deactivates the UE record in the SMSF and sets the SMS allowed status for the UE in the UE's context data to "SMS over NAS not allowed", then the appropriate action on the UE is to just update its own SMS allowed status to be in sync with the network. Of course nothing prevents the UE wanting to register, but network will always just send back "SMS over NAS not allowed".
Additional clarification regarding reference to SMS registration: In the cover sheet of the CR S2-188862, there is a reference to step 4 of subclause 4.2.4.2:
………

In step 4, the registration procedure (normal or SMS registration) depends on which parameters were updated in the UE Configuration Update procedure.

………

Step 4 of subclause 4.2.4.2 is executed in conjunction with step 3c and makes reference to SMS registration due to mention of subclause 4.13.3.1, i.e.

3c.
If a new Allowed NSSAI and/or a new Mapping Of Allowed NSSAI and/or a new Configured NSSAI provided by the AMF to the UE affects ongoing existing connectivity to Network Slices, then the AMF also includes in the UE Configuration Update Command message a new Allowed NSSAI with, if available, the associated Mapping Of Allowed NSSAI. If the AMF cannot determine the new Allowed NSSAI after the Subscribed S-NSSAI(s) are updated, then the AMF does not include in the UE Configuration Update Command message any Allowed NSSAI. The AMF provides an indication that the UE shall initiate a Registration procedure. After receiving the acknowledgement in step 2, the AMF shall release the NAS signalling connection for the UE, unless there are established PDU Session(s) associated with emergency services.

4.
The UE initiates the appropriate Registration procedure (see clause 4.2.2.2.2 and 4.13.3.1) after the UE enters CM-IDLE state and does not includes the 5G-S-TMSI or GUAMI in Access Stratum signalling. If there is an established PDU Session associated with emergency service and the UE has received an indication to perform the Registration procedure, the UE shall initiate the Registration procedure only after the PDU Session associated with emergency service is released.


The AMF shall reject any NAS Message from the UE carrying PDU Session Establishment Request for a non-emergency PDU Session before the required Registration procedure has been successfully completed by the UE.

NOTE:
Receiving UE Configuration Update command without an indication requesting to perform re-registration, can still trigger Registration Update procedure by the UE for other reasons.

Observation 3: 3c+4 relates to the need for the UE to perform re-registration due to AMF relocation (i.e. due to changes in slice configuration), but 4.13.3.1 points to the procedure for SMS registration? The assumption here is that there is a consequence of changing AMF in that SMS will need to be re-negotiated between the UE and AMF. Hence it does seem appropriate for the UE to request the use of SMS over NAS. This is already covered in TS 24.501 subclause 5.5.1.3.2:

When initiating a registration procedure for mobility and periodic registration update and the requirements to use SMS over NAS have not changed in the UE, the UE shall set the SMS requested bit of the 5GS registration type IE in the REGISTRATION REQUEST message to the same value as indicated by the UE in the last REGISTRATION REQUEST message.
Conclusion:
Based upon observations in this discussion paper, it is proposed to specify the following cases for the CONFIGURATION UPDATE COMMAND:

1. If the UE receives "SMS not subscribed" in the CONFIGURATION UPDATE COMMAND, the UE sets the SMS status to "SMS over NAS not allowed". 
2. If the UE receives "SMS subscribed" in the CONFIGURATION UPDATE COMMAND, the UE may consider registering for SMS over NAS transport.

CR C1-18xxxx implements the above proposal.

