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Abstract of the contribution: This contribution proposes to clarify the description of De-Registration procedure for SMS over NAS.
1. Discussion
In current 23.502, the de-registration procedure for SMS over NAS is not clearly specified. It is only specified that AMF sends an indication to SMSF that the UE is not reachable, but the further behavior of SMSF or UDM is still missing. This contribution will reconsider the alternative solutions and clarify how de-registration procedure is further specified.
Solution requirements:

· In both de-registration scenarios, UE initiated or network decided, the UE is not expected to send or receive any SMS message afterwards. Therefore the solution should be able to avoid any possible delivery of SMS message in any scenario.
· The impacts to the defined 5GC services should be minimized.

Alternative solutions:

Based on the different types of the notification to SMSF, there are two alternative solutions:
1.1 Alternative solution 1: reusing procedure of unsuccessful SMS delivery in 4.13.3.9
In this solution, procedure of unsuccessful SMS delivery is reused as part of the solution.

Step 1: When AMF is indicated by the UE or decided itself that the UE is not sending or receiving any SMS messages, AMF uses existing Namf_EventExposure_Notify service operation to notifies SMSF that the UE is not reachable for SMS over NAS.

Step 2: SMSF sets internal MNRF immediately or when receiving first MT SMS.
Step 3: When the UE switches SMS service on again or re-registers to 5GC, AMF notifies reachability of UE to UDM or SMSF as specified in clause 4.13.3.9, the procedure of unsuccessful SMS delivery is followed.
Step 4: UE further sends or receives SMS messages.

Solution analysis:

1) With this solution, SMSF is required to subscribe from AMF a new notification information, i.e. UE unreachability, besides UE reachablity;
2) This solution may cause unexpected SMS delivery in the scenario that the UE switches off SMS over NAS. Although SMSF sets MNRF in step 2, but when further being notified by AMF that the UE is reachable again for other reasons, e.g. UE moves out of 5G coverage and come back, the SMSF and UDM will clear MNRF according to 4.13.3.9 since they don’t know the UE has switched SMS over NAS off. Considering that AMF is also not designed to remember status of any applications, there is no any NF having knowledge of UE switching off SMS over NAS. Therefore the SMS will be wrongly delivered to the UE via SMS over NAS.

3) This solution requires AMF and SMSF to unnecessarily retain UE contexts for SMS over NAS for very long time, which is a waste of network resources. A mechanism to delete the contexts is also required.
1.2 Alternative solution 2: deleting session and UE SMS contexts in SMSF and AMF

Step 1: The AMF uses existing Namf_EventExposure_Notify service operation to notify the SMSF that the UE is de-registered or UE switch off SMS over NAS service.

Step 2: The AMF and SMSF subsequently delete UE SMS contexts internally. 
Step 3: The SMSF may optionally de-register itself from UDM to avoid unnecessary receiving and rejecting MT SMS messages by invoking Nudm_ UE Context Management_Purge service operation.
Step 4: When the UE registers or switch on SMS over NAS again, the AMF follows normal registration procedure to select a new SMSF and creates UE context.
Solution analysis:
1) With this solution, SMSF is required to subscribe from AMF a new notification information, i.e. UE switch off SMS over NAS service;

2) No unexpected SMS delivery is possible;

3) UE SMS related context is not retained after de-registration
Proposal:

It is proposed to go forward with solution 2.
2. Proposal

It is proposed to clarify the de-registration procedure for SMS over NAS in clause 4.13.3.2 with solution 2 described above.
* * * * First Change * * * *
4.13.3.2
De-Registration procedures for SMS over NAS

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 TAU) or AMF considers that UE is no longer reachable (i.e., UE is detached from 5GS), AMF uses Namf_EventExposure_Notify service operation to notify SMSF that UE is deregistered from SMS over NAS in 5GS and subsequently deletes the SMSF address from the UE context. SMSF also deletes the internal UE context (including the SMS subscription information and the AMF address). SMSF may invoke Nudm_ UE Context Management_Purge service operation to delete it’s address from UDM.
* * * * End of First Change * * **
* * * * Second Change * * * *
5.2.2.3
Namf_EventExposure service

5.2.2.3.1
General

Service description: This service enables an NF to subscribe and get notified about the following

-
Location changes (TAI, Cell ID);

-
AN type changes (3GPP access or non-3GPP access);
-
Registration state changes (Registered or Deregistered);
-
Connectivity state changes (IDLE or CONNECTED);

-
UE loss of communication;

-
UE reachability status along with optional list of sessions to be activated; 
-
Mobility statistics; and

-
UE indication of switching off SMS over NAS service.
The following service operations are defined for the Namf_EventExposure service.

5.2.2.3.2
Namf_EventExposure_Subscribe service operation

Service operation name: Namf_EventExposure_Subscribe.
Description: The consumer NF uses this service operation to subscribe for a specific UE mobility information.

Known NF Consumers: NEF, SMF, PCF, UDM, SMSF
Inputs, Required: NF ID, UE ID, Event Filter, Event co-relation ID.

Inputs, Optional: Immediate one time notification flag.
Outputs, Required: None.
Outputs, Optional: None.

See step 10 of clause 4.3.2.2.1 and step 14 of clause 4.3.2.2.2 for details on the usage of this service operation. This service operation can be invoked along with the Namf_Communication_N1MessageTransfer service operation invocation. The consumer NF subscribes to the event notification by invoking Namf_EventExposure_Subscribe (NF ID, UE ID, Event filter, Event co-relation ID) to the AMF. UE ID identifies the UE, a valid UE ID includes SUPI. Event filter identifies the events that the consumer NF is interested in. The following are some example events.

-
UE registration state change;

-
UE reachability state along with optional list of sessions to activate;

-
Location change; and

-
Periodic mobility statistics.

The event co-relation ID identifies the ID to be used by the AMF whenever it is notifying the subscribed events to the consumer NF. The event co-relation ID helps the consumer NF to co-relate a notification against a corresponding event subscription. If the UE mobility event notification subscription is authorized by the AMF, the AMF records the association of the event trigger and the consumer NF identity. If the optional, immediate one time notification flag is set, then the AMF notifies the current status of the subscribed event immediately to the consumer NF.

Editor's note:
The contents of the event filter and whether the event filter should have an optional parameter value pattern to match for triggering the events are FFS.

5.2.2.3.3
Namf_EventExposure_UnSubscribe service operation

Service operation name: Namf_ EventExposure_UnSubscribe.
Description: The consumer NF uses this service operation to unsubscribe for a specific UE mobility information.

Known NF Consumers: NEF, SMF, PCF
Inputs, Required: NF ID, UE ID, Event Filter, Event co-relation ID.

Inputs, Optional: None.
Outputs, Required: None.
Outputs, Optional: None.
The consumer NF unsubscribes the event notification by invoking Namf_EventExposure_Unsubscribe (NF ID, UE ID, Event filter, event co-relation ID) to the AMF. UE ID identifies the UE, a valid UE ID includes SUPI. The event co-relation ID identifies a prior subscription that the consumer NF has made. Event filter identifies the events that the consumer NF is no longer interested with on the specific notify ID.

5.2.2.3.4
Namf_EventExposure_Notify service operation
Service operation name: Namf_EventExposure_Notify.

Service operation description: Provides the UE mobility event to the Consumer NF which has subscribed to the UE mobility event before. The mobility event includes: Location change (serving cell change when UE is in CM-CONNECTED state, serving AMF change), CM state change.

Editor's note:
The full list of the events that can be reported by Event Report service will be defined later.
Input: UE ID, Event filter

Output: The consumer has been notified the UE mobility event.
Known NF Consumers: NEF, PCF, SMF, SMSF
Inputs, Required: AMF ID, UE ID, Event co-relation ID, Mobility information.

Inputs, Optional: Event specific parameter list.
Outputs, Required: None.
Outputs, Optional: None.
See step 4a of clause 4.2.3.2 and step 3a of clause 4.2.3.3 for details on this service operation invocation.
When the AMF detects the UE mobility event it sends the Event Notification ( mobility event container) message to the Consumer NF which has subscribed to the UE mobility event before. The event co-relation ID indicates to the NF the specific event notification subscription made by the consumer NF. The mobility event container indicates the type of mobility event and related information, e.g. Registration Area Update/new Registration Area.

Editor's note:
The contents of the event filter and whether the event filter should have an optional parameter value are FFS.

* * * * End of Second Change * * **
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