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	Reason for change:
	(A) Clarification on SMSF deactivation in case of UE initial registration

Consider the case where AMF receives Deregistration Notification from UDM indicating UE Initial Registration and the AMF invokes Nsmsf_SMService_Deactivate service operation to trigger the release of UE Context for SMS on SMSF.

This deactivation of SMSF can occur later than activation of the same SMSF by a new AMF dealing with the UE Initial Registration, depending on the timing of message arrivals from those AMFs to the SMSF.

- Activation of SMSF by the new AMF occurs, e.g. for Initial Registration and for 3GPP access, 4 steps away from Nudm_UECM_Registration. (Nudm_SDM_Get, Nudm_SDM_Subscribe, AM policy association establishment, Activation of SMSF) When PCF AM is not used, that becomes 3 steps away. Deactivation of SMSF by the old AMF occurs 3 steps away from the Nudm_UECM_Registration of the new AMF. (Nudm_UECM_DeregistrationNotification, Nudm_SDM_Unsubscribe, Deactivation of SMSF) Therefore the activation timing and the deactivation timing can be close to each other.

If this situation occurs, SMSF cannot be activated for the UE, when an SMSF needs to be activated.

This happens basically because the association between AMF and SMSF is identified by SUPI only. We could avoid this problematic situation e.g. (a) by making the association to be identified by SUPI and AMF instance ID (i.e. AMF Instance ID is added in the payload of the Delete request. Before deactivation, SMSF checks whether the AMF Instance ID is the same as the one received at activation.) or (b) by introducing an equivalent of polAssoId (i.e. an identifier of a policy association) used between AMF and PCF also for between AMF and SMSF as an identifier of SMSF association.

However, considering we have kept SMSF being rather simple, we would rather take an AMF-centric solution. That works as follows. In the above-mentioned scenario, the old AMF does not invoke deactivation. The new AMF, irrespective of whether the "SMS supported" indication is sent by the UE or not and irrespective of whether the subscription allows usage of SMS or not, checks whether the UE Context stored in AMF (which comes either from the old AMF during the context transfer or from UDM via UE Context in SMSF data) includes an SMSF address. If there is an SMSF address and the UE has sent the "SMS supported" indication and subscription allows, the new AMF activates the SMSF. If there is an SMSF address and the UE has not sent the “SMS supported” indication or subscription does not allow, the new AMF deactivates the SMSF.

(B) Extension to the case of UE mobility registration

Deregistration procedures for SMS over NAS in clause 4.13.3.2 of TS 23.502 has overlooked to specify the case when AMF receives Deregistration Notification from UDM indicating UE Registration area change as specified in clause 5.2.3.2.2 of TS 23.502. The AMF behavior is the same as for the UE Initial Registration.


	
	

	Summary of change:
	To modify the SMSF selection step, so that AMF checks its context data at first and either activates or deactivates SMSF based on indication from UE and subscription.

When AMF receives Deregistration Notification from UDM indicating UE Initial Registration, the AMF does not deactivate SMSF.

To align the AMF behavior for the case of UE Registration area change to that for the case of UE Initial Registration.


	
	

	Consequences if not approved:
	There remains the case that SMSF cannot be activated for UE, when an SMSF needs to be activated.

The AMF behavior when receiving Deregistration Notification from UDM indicating UE Registration area change remains unclear.
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---Start of the 1st Change---
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Figure 4.13.3.1-1: Registration procedure supporting SMS over NAS
1.	During Registration procedure in 5GS defined in Figure 4.2.2.2.2-1, to enable SMS over NAS transporting, the UE includes an "SMS supported" indication in Registration Request in step 1-3 indicating the UE's capability for SMS over NAS transport. The "SMS supported" indication indicates whether the UE supports SMS delivery over NAS.
2.	Step 4 to step 14 of the Registration procedure in Figure 4.2.2.2.2-1 are performed. The AMF may retrieve the SMS Subscription data and UE Context in SMSF data using Nudm_SDM_Get. This requires that UDM may retrieve this information from UDR by Nudr_DM_Query. The UDM includes the SMSF information in the Nudm_SDM_Get response message if the stored SMSF belongs to the same PLMN of the AMF. After a successful response is received and if SMS service is allowed, the AMF subscribes to be notified using Nudm_SDM_Subscribe when the SMS Subscription data is modified, and UDM may subscribe to UDR by Nudr_DM_Subscribe.
	The AMF can also receive UE context information containing SMSF Information from old AMF. When AMF re-allocation happens during the Registration procedure, the old AMF transfers SMSF Information to the new AMF as part of UE context in step 5 of Figure 4.2.2.2.2-1.
NOTE 1:	The AMF can, instead of the Nudm_SDM_Get service operation, use the Nudm_SDM_Subscribe service operation with an Immediate Report Indication that triggers the UDM to immediately return the subscribed data if the corresponding feature is supported by both the AMF and the UDM.
3.	If the "SMS supported" indication is included in the Registration Request, the AMF checks in the SMS Subscription data that was received in step 2 whether the SMS service is allowed to the UE. If SMS service is allowed and the UE context received in step 2 includes an available SMSF of the serving PLMN and:
-	if the "SMS supported" indication is included in the Registration Request and the SMS service is allowed to the UE based on the SMS Subscription data, the AMF activates this SMSF Address and continues the registration procedure; and
-	if the "SMS supported" indication is not included in the Registration Request and/or the SMS service is not allowed to the UE based on the SMS Subscription data, the AMF deactivates this SMSF Address and continues the registration procedure without performing steps 5 to 8. The SMSF performs as described in clause 4.13.3.2. 
If SMS service is allowed but an SMSF of the serving PLMN was not received in step 2 and if the "SMS supported" indication is included in the Registration Request and the SMS service is allowed to the UE based on the SMS Subscription data, the AMF discovers and selects an SMSF to serve the UE as described in clause 6.3.10 of TS 23.501 [2].
4.	Step 15 to step 20 of the Registration procedure in Figure 4.2.2.2.2-1 are performed.
5.	The AMF invokes Nsmsf_SMService_Activate service operation from the SMSF. The invocation includes AMF address, Access Type, RAT Type, Trace Requirements, GPSI (if available) and SUPI. AMF uses the SMSF Information derived from step 3. Trace Requirements is provided if it has been received by AMF as part of subscription data.
6.	The SMSF discovers a UDM as described in TS 23.501 [2], clause 6.3.8.
7a.	If the UE context for the current Access Type already exists in the SMSF, the SMSF shall replace the old AMF address with the new AMF address.
	Otherwise, the SMSF registers with the UDM using Nudm_UECM_Registration with Access Type. As a result, the UDM stores the following information: SUPI, SMSF identity, SMSF address, Access Type in UE Context in SMSF data. The UDM may further store SMSF Information in UDR by Nudr_DM_Update (SUPI, Subscription Data, UE Context in SMSF data).
7b-7c	SMSF retrieves SMS Management Subscription data (e.g., SMS teleservice, SMS barring list) using Nudm_SDM_Get and this requires that UDM may get this information from UDR by Nudr_DM_Query (SUPI, Subscription Data, SMS Management Subscription data). After a successful response is received, the SMSF subscribes to be notified using Nudm_SDM_Subscribe when the SMS Management Subscription data is modified and UDM may subscribe to notifications from UDR by Nudr_DM_Subscribe.
	SMSF also creates a UE context to store the SMS subscription information and the AMF address that is serving this UE.
NOTE 2:	The SMSF can, instead of the Nudm_SDM_Get service operation, use the Nudm_SDM_Subscribe service operation with an Immediate Report Indication that triggers the UDM to immediately return the subscribed data if the corresponding feature is supported by both the SMSF and the UDM.
8.	The SMSF responds back to the AMF with Nsmsf_SMService_Activate service operation response message. The AMF stores the SMSF Information received as part of the UE context.
9.	The AMF includes the "SMS allowed" indication to the UE in the Registration Accept message of step 21 of Figure 4.2.2.2.2-1 only after step 8 in which the AMF has received a positive indication from the selected SMSF.
	The "SMS allowed" indication in the Registration Accept message indicates to the UE whether the network allows the SMS message delivery over NAS.
---Start of the 2nd Change---
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If UE indicates to AMF that it no longer wants to send and receive SMS over NAS (e.g., not including "SMS supported" indication in subsequent Registration Request message) or AMF considers that UE is deregistered on specific Access Type(s) or AMF receives Deregistration Notification from UDM for specific Access Type(s) indicating UE Initial Registration, Subscription Withdrawn or 5GS to EPS Mobility as specified in clause 5.2.3.2.2, then:
-	AMF may, if the UE is not registered at other Access Type at the AMF any more, unsubscribe from SMS Subscription data changes notification with the UDM by means of the Nudm_SDM_Unsubscribe service operation.
-	AMF invokes Nsmsf_SMService_Deactivate service operation to trigger the release of UE Context for SMS on SMSF for the impacted Access Type(s) based on local configurations.
-	AMF may, if the UE is not registered at other Access Type at the AMF anymore, delete or deactivate the stored SMSF address in its UE Context.
-	The SMSF unsubscribes from SMS Management Subscription data changes notification with the UDM by means of the Nudm_SDM_Unsubscribe service operation if the UE is not registered at other Access Type for SMS over NAS service at the SMSF anymore.
-	The SMSF shall invoke Nudm_UECM_Deregistration (SUPI, NF ID, Access Type) service operation from UDM to trigger UDM to delete SMSF address of the UE for the impacted Access Type(s). The SMSF also removes the UE Context for SMS for the impacted Access Type(s), including AMF address.
-	The UDM may update UE context in SMSF in UDR by Nudr_DM_Update (SUPI, Subscription Data, SMS Subscription data, SMSF address). The UDM may remove the corresponding subscription of data change notification in UDR by Nudr_DM_Unsubscribe service operation.
If AMF receives Deregistration Notification from UDM for specific Access Type(s) indicating UE Initial Registration or UE Registration area change as specified in clause 5.2.3.2.2, then:
-	AMF may, if the UE is not registered at other Access Type for SMS over NAS service at the AMF any more, unsubscribe from SMS Subscription data changes notification with the UDM by means of the Nudm_SDM_Unsubscribe service operation. The UDM may remove the corresponding subscription of data change notification in UDR by Nudr_DM_Unsubscribe service operation.
NOTE: AMF does not invoke Nsmsf_SMService_Deactivate service operation.
-	AMF may, if the UE is not registered at other Access Type for SMS over NAS service at the AMF anymore, delete or deactivate the stored SMSF address in its UE Context.
---End of the Changes---
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