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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
This PCR introduces the solution of unsuccessful SM MT 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: _Toc39050166][bookmark: _Toc51229097]6.a	Solution#x: <S#a> Unsuccessful MT SM transfer
6.a.1 Introduction
This solution is to address Key Issue #1 "SBI-based SM MT message transfer". Introduce the solution for unsuccessful SM MT message transfer based on SBI in 5GC.
Unsuccessful message transfer from the SC to the UE may be caused by a variety of different errors. These errors may happen in the UE (e.g. Memory Capacity Exceeded), or may happen in the network (e.g. NF overload, link error between NFs), some of them may be temporary or some of them may be permanent. An error indication shall be return to the SC from the SMS-GMSC in order that the SC knows how to handle next, discard or reattempt. And for some errors which can be recovered in short time, the network should provide ways that the SC can be aware of the recovery and reattempt the send at a proper time.
The error indication related to mobile terminated short message transfer which may be transferred to the originating SC  see 3GPP TS 23.040 [2] clause 3.3.2 Table 1. This clause provides the solutions of Error indications based on SBI between the SMSF and the SMS-GMSC, and the UDM and the SMS-GMSC when errors happen during MT SM transfer, and how to map these Errors indication to the Errors indication defined in 3GPP TS 23.040 [2] clause 3.3.2 Table 1.
6.a.2 Failure for MT SM transfer in SMSF
SMSF adds new service operation DownlinkSMS in existing Nsmsf_SMService to transfer MT SM (see the description of the new service operation in solution z MT SM transfer of clause 6.z). SMSF indicates the error for MT SM transfer in DownlinkSMS response if the transfer failed. The Application Errors used in DownlinkSMS response are defined in Table 6.a.2-1 below, the SMS-GMSC shall map the Application Error listed in Table 6.a.2-1 to the Error indications which has been defined in 3GPP TS 23.040 [2] clause 3.3.2 Table 1 when SMS-GMSC receives them, and the other Application Errors not listed are suggested to be mapped to "System failure" see 3GPP TS 23.040 [2] clause 3.3.2 Table 1.
Table 6.a.2-1: Application errors
	[bookmark: _Hlk510519236]Application Error
	HTTP status code
	Description
	Error indication Mapped to

	USER_NOT_FOUND
	404 Not Found
	The provided subscriber identifier is invalid or the service user not found from UDM.
	Unknown subscriber

	CONTEXT_NOT_FOUND
	404 Not Found
	The UE context for SMS is invalid or not found in SMSF.
	Unknown subscriber

	SERVICE_NOT_ALLOWED
	403 Forbidden
	The requested service is barred for this service user (e.g. Barring of all MT-SMS).
	Call barred

	USER_UNREACHABLE
	403 Forbidden
	The delivery of the short message to UE failed due to UE is not reachable
	Absent subscriber

	UE_DELIVERY_FAILURE
	403 Forbidden
	The delivery of the short message to UE failed due to failure in UE at reception of a short message, e.g. protocol error.
	Error in MS

	MEMORY_CAPACITY_EXCEEDED
	403 Forbidden
	The UE rejects the short message since it has no memory capacity available to store the message.
	Memory Capacity Exceeded

	HIGHER_PRIORITY_REQUEST_ONGOING
	409 Conflict
	The delivery of MT SM failed due to a higher priority session ongoing and SMSF can't buffer the MT SM. This failure may happen because SMSF receive the "HIGHER_PRIORITY_REQUEST_ONGOING" with 409 Conflict from AMF.
	MS busy for MT SMS

	TEMPORARY_REJECT_REGISTRATION_ONGOING
	409 Conflict
	The delivery of MT SM failed due to an ongoing registration procedure and SMSF can't buffer the MT SM. This failure may happen because SMSF receive the "HIGHER_PRIORITY_REQUEST_ONGOING" with 409 Conflict from AMF.
	MS busy for MT SMS

	TEMPORARY_REJECT_HANDOVER_ONGOING
	409 Conflict
	The delivery of MT SM failed an ongoing N2 handover procedure and SMSF can't buffer the MT SM. This failure may happen because SMSF receive the "HIGHER_PRIORITY_REQUEST_ONGOING" with 409 Conflict from AMF.
	MS busy for MT SMS

	SMS_PAYLOAD_MISSING
	400 Bad Request
	The expected SMS payload content is missing.
	

	SMS_PAYLOAD_ERROR
	400 Bad Request
	Errors exist in the format of SMS payload.
	



If USER_UNREACHABLE with 403 Forbidden is returned in DownlinkSMS response, a structure the data UeAbsentError shall be returned in the response body, the UeAbsentError shall contain ProblemDetails, may contain AbsentUserDiagnosticUe (The values are defined in 3GPP TS 23.040[3] clause 3.3.2), and may contain the estimated maximum waiting time in seconds before the UE will be reachable (e.g. If the UE is in MICO mode or If the UE is using extended idle mode DRX, this time shall be received from AMF).
If UE_DELIVERY_FAILURE with 403 Forbidden is returned in DownlinkSMS response, a structure the data UeDeliveryError shall be returned in the response body, the UeDeliveryError shall contain ProblemDetails and contain UeDelvieryFailureCause, UeDelvieryFailureCause shall contain complementary information associated to UE_DELIVERY_FAILURE.
If the SMSF can't transfer the MT SM within the time frame indicated by the SMS-GMSC (e.g. indicated in SM-Delivery-Timer and SM-Delivery-Start-Time) and the SMSF can buffer the short message record, the SMSF shall respond the DownlinkSMS request with 202 Accepted, and notify the SMS-GMSC the result of the MT SM delivery using the CallBackUri provided by the SMS-GMSC in the DownlinkSMS request when the time frame indicated by SMS-GMSC previously expires. The notification uses newly added Nsmsf_SMService TransferFailureNotify service operation if the MT SM delivery failed. The Figure 6.a.2-1below shows the service operation for notification.


Figure 6.a.2-1: MT SM Transfer Failure Notify
1.	When the SMSF determines that the delivery of MT SM has failed, the SMSF sends a POST request to the callbackURI as previously provided by the NF service consumer (e.g. SMS-GMSC) during Sending MT SM payload. The request body shall contain the MT SM Transfer Failure Data to include the failure cause and resource URI returned in the Location header when the DownlinkSMS was initiated. The failure cause shall be set to one of following cause value:
-	USER_UNREACHABLE
-	HIGHER_PRIORITY_REQUEST_ONGOING
-	TEMPORARY_REJECT_REGISTRATION_ONGOING
-	TEMPORARY_REJECT_HANDOVER_ONGOING
2.	The NF service consumer responds with "204 No Content".

6.a.3 Failure for MT SM transfer in UDM
Before the SMS-GMSC transfers the MT SM to the SMSF, the SMSF shall retrieve the serving SMSF information from the UDM using the existing Nudm_UEContextManagement_Get service operation.
If the UDM responds USER_NOT_FOUND with 404 Not Found to the SMS-GMSC, the SMS-GMSC shall map it to "Unknown subscriber" and return this Error indication to the SC.
If the UDM responds CONTEXT_NOT_FOUND with 404 Not Found to the SMS-GMSC, the SMS-GMSC shall query SMS Subscription Data using existing Nudm_SubscriberDataManagement SMS Subscription Data Retrieval service operation, if it indicates that the UE subscription doesn't allow SMS delivery over NAS in the SMS Subscription Data, the SMS-GMSC shall indicates Error indication "Teleservice not provisioned" to the SC, or if it indicates that the UE subscription allows SMS delivery over NAS in the SMS Subscription Data, the SMS-GMSC shall indicates Error indication "Absent subscriber" to the SC.

6.a.4 Impacts on services, entities and interfaces
SMSF：
-	Support new Nsmsf_SMService DownlinkSMS service operation with the new Error Indication.
-	Support new Nsmsf_SMService TransferFailureNotify service operation
SMS-GMSC: 
-	Support invoking new Nsmsf_SMService DownlinkSMS service operation with the new Error Indication, and corresponding operations in SMS-GMSC.
-	Support receiving Nsmsf_SMService TransferFailureNotify service operation and corresponding operations in the SMS-GMSC 
-	Support invoking Nudm_UEContextManagement_Get and Nudm_SubscriberDataManagement SMS Subscription Data Retrieval service operation, and the corresponding operations in the SMS-GMSC

* * * End of Changes * * * *
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