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1
Rationale for the changes
1) Fix Figure 4.13.3.3-1: MO SMS over NAS:
Step 7 is a copy of Step 13 from TS 23.272. Step 7 (former step 13) is to simply indicate to AMF that the SMS transaction is completed. This is to notify the AMF that the purpose for performing SR is completed. This allows the AMF decide if N2 can be released. However current call flow is wrongly using N1Message transfer message operation. There is a note stating that use of this message should not trigger NAS message however still use of this Service operation for just informing the AMF regarding SMS transmission status is wrong.
NOTE:
Receiving this request does not trigger AMF to send N1 message to the UE unless required by some cause value in the request.
Step 13 from 23.272:

13.
The MSC/VLR indicates to the MME that no more NAS messages need to be tunnelled.


The MME should not use the SGs Release Request message as a trigger for the release of S1 resources.

NOTE:
This is because the MME does not know whether the Service Request performed in step 2 was solely for the purpose of SMS, or, was for SMS and user plane data, or, whether or not the mobile has additional SMSs to send.

2) Fix Figure 4.13.3.6-1: MT SMS over NAS via 3GPP access:
Enable UE reachability service is invoked to ensure that the UE is in CM-CONNECTED state so that SMSF forwards the SMS to the AMF is EnableUEReachability (IMSI) service. Messages 4 and 8 of the original figure should be renamed appropriately.
2
Proposed modification

It is proposed to modify TS 23.502 as follows:

* * * * Start Change * * *.*
4.13.3.3
MO SMS over NAS in CM-IDLE (baseline)
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Figure 4.13.3.3-1: MO SMS over NAS

1.
UE performs domain selection for UE originating SMS as defined in TS 23.221 [x] if SMS delivery via non 3GPP access is allowed and possible. If an UE under CM_IDLE mode is going to send uplink SMS message, then UE and network perform the UE triggered Service Request procedure firstly as defined in clause 4.2.3.2 to establish a NAS signaling connection to AMF.
Editor's note:
TS 23.221 clause 7.2c needs to be updated with appropriate domain selection policy for MO SMS via 3GPP and non-3GPP access.
2a.
The UE builds the SMS message to be sent as defined in TS 23.040 [7] (i.e. the SMS message consists of CP-DATA/RP-DATA/TPDU/SMS-SUBMIT parts). The SMS message is encapsulated in an NAS message with an indication indicating that the NAS message is for SMS transporting. The UE send the NAS message to the AMF. 
2b.
The AMF forwards the SMS message and SUPI to the SMSF serving the UE over N20 message by invoking Nsmsf_SMService_UplinkSMS service operation to permit the SMSF to create an accurate charging record, the AMF adds the IMEISV, the local time zone, and the UE's current TAI and x‑CGI.  
2c.
The SMSF invokes Namf_Communication_N1MessageTransfer service operation to forward SMS ack message to AMF.
2d.
The AMF forwards the SMS ack message from the SMSF to the UE using downlink unit data message.
3-5.
This is based on the existing procedure defined in TS 23.040 [7].

6a-6b.
The SMSF forwards the delivery report to AMF by invoking Namf_Communication_N1MessageNotify service operation which is forwarded to UE via Downlink NAS transport. If the UE has more than one SMS message to send, the AMF and SMSF forwards SMS /SMS ack/delivery report the same way as described in step 2a-6b. 
6c-6d.
When no more SMS is to be sent, UE returns a CP-ack as defined in TS 23.040 [7] to SMSF. The AMF forwards the SMS ack message by invoking Nsmsf_SMService_UplinkSMS service operation to SMSF.
7.
When no more SMS data is to be forwarded to UE, SMSF invokes Nsmsf_SMService_SMSTransmissionStatus service operation to send Release Request to AMF for terminating this SMS transaction.

* * * * Next Change * * *.*
4.13.3.5
MO SMS over NAS in CM-CONNECTED via 3GPP access
MO SMS in CM-CONNECTED Mode procedure is specified by reusing the MO SMS in CM-IDLE Mode without the UE triggered Service Request procedure.

* * * * Next Change * * *.*
4.13.3.6
MT SMS over NAS in CM-IDLE via 3GPP access
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Figure 4.13.3.6-1: MT SMS over NAS via 3GPP access
1-3
MT SMS interaction between SC/SMS-GMSC/UDM follow the current procedure as defined in TS 23.040 [7].

4.
SMSF sends Enable UE reachability request to AMF via N20. The SMS message includes IMSI and SMS-MT indication. If the UE is in CM-IDLE mode, AMF pages the UE using the procedure defined in clause 4.2.3.4. UE responds to the page with Service Request procedure.
After NAS connection between the AMF and UE is established, AMF responds to SMSF indicating UE is reachable via N20 to allow the SMSF to start forward the MT SMS. In order to permit the SMSF to create an accurate charging record, the AMF adds the IMEISV, the local time zone, and the UE's current TAI and x-CGI as part of the Service Request.

5a-5b.
SMSF forward the SMS message to be sent as defined in TS 23.040 [7] (i.e. the SMS message consists of CP‑DATA/RP‑DATA/TPDU/SMS‑DELIVER parts) to AMF by invoking Namf_Communication_N1MessageTransfer service operation e. AMF encapsulates the SMS message via a NAS message to the UE. 
5c-5d. For uplink unitdata message toward the SMSF, AMF invokes Nsmsf_SMService_UplinkSMS service operation to forward the message to SMSF. AMF also includes x-CGI and TAI.

6a-6b.
UE returns a delivery report as defined in TS 23.040 [7]. The delivery report is encapsulated in an NAS message and sent to the AMF which is forwarded to SMSF by invoking Nsmsf_SMService_UplinkSMS service operation. 
6c-6d. SMSF uses Namf_Communication_N1MessageTransfer service operation to send SMS CP ack message to AMF. AMF encapsulates the SMS message via a NAS message to the UE. If SMSF has more than one SMS to send, SMSF and AMF forwards subsequent SMS /SMS ack/ delivery report the same way as described in step 5a-6c. 
7.
SMSF delivers the delivery report to SC as defined in TS 23.040 [7].
8.
When no more SMS is to be sent, SMSF invokes Namf_Communication_N1MessageTransfer service operation to terminate this SMS transaction with AMF.

NOTE:
Receiving this request does not trigger AMF to send N1 message to the UE unless required by some cause value in the request.
* * * * Next Change * * *.*
4.13.3.7
MT SMS over NAS in CM-CONNECTED

MT SMS in CM-CONNECTED procedure is specified by reusing the MT SMS in CM-Idle Mode with the following modification:

-
There is no need for the AMF to Page the UE and it can immediate continue with a message to SMSF via N20 to allow the SMSF to start forward the MT SMS.
* * * * Next Change * * *.*
5.2.9
SMSF Services
5.2.9.1
General

The following table illustrates the SMSF Services.
Table 5.2.9.1-1: List of SMSF Services

	Service Name
	Service Operations
	Known Consumer(s)
	Operation

Semantic
	Reference

	Nsmsf_SMService
	Activate
	AMF
	Request/ Response
	Step 4 and 6 in clause 4.13.3.1

	
	UplinkSMS
	AMF
	Request/ Response
	Step 2b and 6d in clause 4.13.3.3

	
	SMSTransmissionStatus Subscribe
	AMF
	Subscribe/Notify
	

	
	SMSTransmissionStatus Notify
	AMF
	Subscribe/Notify
	Step 7 of 4.13.3.3-1: MO SMS over NAS


5.2.9.2
Nsmsf_SMService service
5.2.9.2.1
Service Description

This service allows AMF to authorize SMS and activate SMS for the served user on SMSF.
5.2.9.2.2
Nsmsf_SMService_Activate service operation
5.2.9.2.2.1
Description

Service operation name: Nsmsf_SMService_Activate.
Description: Authorize whether the specified UE is allowed to activate SMS service.
Known NF Consumers: AMF.

Concurrent use: none.
Inputs, Required: SUPI.
Inputs, Optional: none.
Outputs, Required: SMS service activation result.
Outputs, Optional: none.

5.2.9.2.3
Nsmsf_SMService_UplinkSMS service operation

5.2.9.2.3.1
Description

Service operation name: Nsmsf_SMService_UplinkSMS.
Description: transmit uplink SMS message from consumer NF to SMSF.

Known NF Consumers: AMF.
Concurrent use: none

Inputs, Required: SUPI, SMS payload.
Inputs, Optional: none.
Outputs, Required: SMS message transmission result.
Outputs, Optional: none.

5.2.9.2.4
Nsmsf_SMService_SMSTransmissionStatus service operation

5.2.9.2.4.1
Description

Service operation name: Nsmsf_SMService_SMSTransmissionStatus.
Description: Allow subscription and notification to inform SMS transmission status (i.e. when it is complete).
Known NF Consumers: AMF.
Concurrent use: none

Inputs, Required: SUPI.
Inputs, Optional: none.
Outputs, Required: Transmission status {initiated, ongoing, completed}
Outputs, Optional: none.

* * * * End Change * * *.*
�Step 8 should be changed to Nsmsf_SMService_SMSTransmissionStatus
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