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1. Introduction
The existing procedure of SM MT message transfer still depends on legacy MAP and Diameter interfaces, and new SBI-based protocol for these interfaces need be introduced.
2. Reason for Change
Provide solution for KI SBI-based SM MT.
This PCR introduces the solution of Alert message transfer based on SBI in 5GC to address Key Issue #1 "SBI-based SM MT message transfer".
3. Conclusions
<Conclusion part (optional)>
4. Proposal
It is proposed to agree the following changes to 3GPP TR 29.829 v0.2.0.

* * * First Change * * * *
[bookmark: _Toc57303956][bookmark: _Toc57303911][bookmark: _Toc56500552][bookmark: _Toc39050159][bookmark: _Toc39050166][bookmark: _Toc51229097]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.040: "Technical realization of the Short Message Service (SMS)".
[3]	3GPP TS 23.501: "System architecture for the 5G System (5GS); Stage 2".
[4]	3GPP TS 23.502: "Procedures for the 5G System (5GS); Stage 2".
[5]	3GPP TS 23.632: "User data interworking, coexistence and migration; Stage 2".
[x]	3GPP TS 29.503: "5G System; Unified Data Management Services; Stage 3".
[y]	3GPP TS 24.011: "Point-to-Point (PP) Short Message Service (SMS) support on mobile radio interface".

* * * Next Change * * * *
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6.y.1 Introduction
This solution is to address Key Issue #1 "SBI-based SM MT message transfer". The SM MT message transfer failed because of some reasons like UE was unreachable or the memory capacity for SMS was exceeded, the Alert-SC service provides the service on that the network informs the SC that an UE,
1)	to which a delivery attempt has failed because the UE was not reachable or because the UE memory capacity was exceeded; and
2)	which is now recognized by the PLMN:
a)	to have resumed operation (e.g. to have responded to a paging request); or
b)	to have memory newly available (which implies that the mobile is reachable).
is again ready to receive one or more short messages. The SC may initiate the delivery attempt procedure for the queued messages destined for this UE on reception of an Alert‑SC.
The solution in this clause covers,
1)	How to request Alert and how to transfer Alert if UE SM MT message transfer failed because UE was unreachable and this MT SM for the UE requested to be retransmitted at a later time,
2)	How to request Alert and how to transfer Alert if UE SM MT message transfer failed because the memory capacity for SMS was exceeded and this MT SM for the UE requested to be retransmitted at a later time.
The service operations between SMS-GMSC and SMSF, SMS-GMSC and UDM, UDM and SMSF, UDM and AMF based on SBI are shown in following Figure 6.y.1-1.


Figure 6.y.1-1: The alert procedure
1	When the SMSF determines that the delivery of MT SM has failed, the SMSF sends a POST request using the callbackURI as previously provided by the SMS-GMSC.
2	The SMS-GMSC notifies the Failure Report to the SC.
3	If the cause of failure is because of the UE is unreachable or the UE memory capacity is exceeded, the SMS-GMSC sends Nudm_EE_Subscribe to the UDM to subscribe to the event "UE_REACHABILITY_FOR_SMS" or "UE_MEMORY_AVAILABLE_FOR_SMS".
4a	If the UDM receives the subscription to "UE_MEMORY_AVAILABLE_FOR_SMS", the UDM sends the Nsmsf_EE_subscribe request to SMSF to subscribe to the notification on that UE have memory newly available for SMS.
4b	If the UDM receives the subscription to "UE_REACHABILITY_FOR_SMS" and the UDM hasn't subscribed to the UE available event on AMF, the UDM sends the Namf_EE_subscribe request to the AMF to subscribe to the notification on reachability of that UE.
5a	If SMSF receives the indication on UE has memory newly available for SMS, the SMSF notifies the UDM of the event.
5b	If the UE is reachable, the AMF notifies the UDM of that event.
6	The UDM notifies the "UE_MEMORY_AVAILABLE_FOR_SMS" or "UE_REACHABILITY_FOR_SMS" to the SMS-GMSC accordingly.
7	The SMS-GMSC alerts the SC.
The following clauses are to introduce the services based on SBI related to "UE_MEMORY_AVAILABLE_FOR_SMS" or "UE_REACHABILITY_FOR_SMS" separately.
6.y.2 Alert MS memory capacity available
When the SMS-GMSC receives the failure that the UE memory for SMS is exceeded and the SMS-GMSC decided reattempting the delivery of the MT SM, the SMS-GMSC subscribes to the event "UE_MEMORY_AVAILABLE_FOR_SMS" provided by the network, and the network shall notify the SMS-GMSC when the event happened.
To support the subscription and notification of the event "UE_MEMORY_AVAILABLE_FOR_SMS", the existing UDM EE subscribe and Notify service operation shall be extended to support the event. See Subscription to Notification of event occurrence service operation of UDM EE service in 3GPP TS 29.503 [x] clause 5.5.2.2.2, the specific and extended part of the service operation is described below:
In the subscription request, the event type is set to the newly added "UE_MEMORY_AVAILABLE_FOR_SMS", the expiry time is set to the maximum store time of MT SM in SC, the MaxNumOfReports is set to 1, and Monitoring Configuration data includes the SC address. 
Event Occurrence Notification service operation of UDM EE service is described in 3GPP TS 29.503 [x] clause 5.5.2.4.2, the extended part of the service operation is that eventType indicates "UE_MEMORY_AVAILABLE_FOR_SMS" and the SC address is also included in the notify request.
To support the subscription and notification of the event "UE_MEMORY_AVAILABLE_FOR_SMS", the SMSF added a new service Nsmsf_EventExpoure, and subscribe/unsubscribe/notify service operation on this new service.
When the UDM receives the EE subscription to event "UE_MEMORY_AVAILABLE_FOR_SMS", the UDM shall invoke the Nsmsf_EventExpoure_subscribe to subscribe to the event "UE_MEMORY_AVAILABLE_FOR_SMS" in the SMSF, see Figure 6.y.2-1.


Figure 6.y.2-1: NF service consumer subscribes to notifications
1.	The NF service consumer (e.g. UDM) sends a POST request to the parent resource (collection of subscriptions) (.../{ueIdentity}/ee-subscriptions), to create a subscription as present in message body. The request may event type (e.g. mobile has memory available), the callbackURI to which the notification will send, the configuration related to the Event (e.g. one time event).
2a.	On success, the UDM responds with "201 Created" with the message body containing a representation of the created subscription. The Location HTTP header shall contain the URI of the created subscription. If the event subscription was for a group of UEs:

When the UDM decided to unsubscribe to the event "UE_MEMORY_AVAILABLE_FOR_SMS" for which it has subscribed previously, the UDM shall invoke the Nsmsf_EventExpoure_unsubscribe to unsubscribe to the event "UE_MEMORY_AVAILABLE_FOR_SMS" in SMSF, see Figure 6.y.2-1.


Figure 6.y.2-2: NF service consumer unsubscribes to notifications
1.	The NF service consumer sends a DELETE request to the resource identified by the URI previously received during subscription creation.
2a.	On success, the UDM responds with "204 No Content".
2b.	If there is no valid subscription available (e.g. due to an unknown SubscriptionId value), HTTP status code "404 Not Found" shall be returned including additional error information in the response body (in the "ProblemDetails" element).

When SMSF received the RP-SMMA message from UE (see 3GPP 24.011 [y] clause 7.3.2), the SMSF is aware of memory available of the MS, then SMSF notifies the memory available to the consumers (e.g. UDM) which subscribes to this service. It is suggested that the SMSF adds a new service Nsmsf_EventExpoure to provide subscribe/unsubscribe/notify the events related the UE (e.g. mobile has memory available). The service operation are show below.



Figure 6.y.2-3: Event Occurrence Notification
1.	The UDM sends a POST request to the callbackURI provided by the NF service consumer when subscribing to the event, the request shall include the report related to the monitored event (e.g. mobile has memory available).
2.	The NF Service Consumer responds with "204 No Content".
6.y.3 Alert MS reachable
The UDM has already provided the support of the subscribe/unsubscribe/notify of the event UE_REACHABILITY_FOR_SMS by Nudm_EventExposure Service. If during the delivery of the MT SM to UE, the SMS-GMSC/SC receives that MT SM delivery failed and the cause of failure is unreachable for UE from SMSF, the SMS-GMSC/SC invokes Nudm_EventExposure Service to subscribe to the event UE_REACHABILITY_FOR_SMS, the Nudm_EventExposure_subscribe is extended to include the SC address in the request, and the UDM shall notify the SMS-GMSC that the UE is reachable for SMS using Nudm_EventExposure_Notify Service operation and callbackUri previously provided in the subscription request.
6.y.4 Impacts on services, entities and interfaces
SMS-GMSC:
-	Support invoking Nudm_EE service for "UE_MEMORY_AVAILABLE_FOR_SMS" and"UE_REACHABILITY_FOR_SMS" events.
-	Support alert the SC according to the received notification of "UE_MEMORY_AVAILABLE_FOR_SMS" and"UE_REACHABILITY_FOR_SMS" events.
UDM:
-	Extend the EE service to support subscribe/unsubscribe/notify new event "UE_MEMORY_AVAILABLE_FOR_SMS".
-	Support invoking Nsmsf_EventExpoure service.
SMSF:
-	Support newly added service Nsmsf_EventExpoure.
-	Support to register the newly added service Nsmsf_EventExpoure service in NRF.
NRF:
-	Support registration and discovery of the new defined services.

* * * End of Changes * * * *
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