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[bookmark: OLE_LINK6]Abstract of the contribution: This contribution trying to propose a common procedure of MT SMS to cover both CM-idle/CM-Connected states in 3GPP and non-3GPP accesses TS 23.502.
Introduction 
The contribution proposes to update the MT SMS procedure including:
1. Clarify the interaction between SMSF and AMF when MT-SM arrives.
2. Update the figure to clarify that SMSF is not involved in “5G paging/service request procedure”
3. Generalize the procedure of MT SMS over NAS to cover both 3GPP access and non-3GPP access in CM-Idle/CM-connected states.
4. Add some missing descriptions in the procedure.
Discussion
1. The interaction between SMSF and AMF during MT SMS transferring
In current MT SMS procedures of 3GPP access and non-3GPP access, the SMSF’s behaviors are not consistent when send downlink SMS message to the AMF.
· In 3GPP case: SMSF sends SMS paging request to AMF via N20. (step 4 in Figure 4.13.3.6-1)
· In non-3GPP case: SMSF sends SMS-MT transfer request to AMF via N20. (step 4 in Figure 4.13.3.8-1)
The “SMS paging request” is not defined in current Nsmsf services, and the two procedures need to be aligned.
There could be 3 options for the interaction between SMSF and AMF for MT SMS transferring:
· Option 1: SMSF sends the MT SMS to the AMF directly without considering UE CM state, AMF decide whether to page the UE or not based on UE’s CM state. If UE is unreachable, then the procedure defined in 4.13.3.9 (unsuccessful Mobile terminating SMS delivery) is performed. With this SMSF is decoupled from mobility management of AMF.
· Option 2: SMSF sends a paging request to the AMF before each MT SMS transferring, and decide whether send the MT SMS according to the AMF’s feedback.
· Option 3: SMSF keep subscribing UE CM state notification from the AMF, then it can decide whether to send paging request before sending MT SMS based on UE’s CM state.
Option 2 is not efficient since each MT SMS transferring will cause an additional paging attempt between AMF and SMSF, which is not necessary when UE is in CM connected mode. Option 3 will couple the SMSF with mobility management and cause unnecessary notification of the UE’s CM state to the SMSF even there is no MT SMS to be sent.
This contribution proposes to adopt Option 1.
2. Propose a common MT SMS procedure for 3GPP/non-3GPP and CM-Idle/CM-Connected states
Most parts of MT SMS transferring procedures have no relationship with CM-state and access network. Hence it should be possible to make the procedure more generalized to cover both 3GPP and non-3GPP accesses and CM-Idle and CM-connected states, with some clarifications in specific steps, so that to avoid misalignment between multiple procedures and facilitate the management of the TS. 
Proposal
It is proposed to update TS 23.502 as follows:
[bookmark: _Toc473547355][bookmark: _Toc475575502]* * * Begin of Changes * * * 
[bookmark: _Toc484168226]4.13.3.65	MT SMS over NAS in CM-IDLE state via 3GPP access



Figure 4.13.3.6-1: MT SMS over NAS in CM_IDLE state 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 SMS paging request invokes Namf_MT_EnableReachbility service operation to AMF via N20. The SMS message includes IMSI and SMS-MT indication. AMF pages the UE using the procedure defined in clause 4.2.3.4. The UE responds to the page with Service Request procedure.
If the AMF indicates SMSF that UE is not reachable, the procedure of the unsuccessful Mobile terminating SMS delivery described in clause 4.13.3.9 is performed and the following steps are skipped.
Editor’s Note: Whether this procedure can be further optimized for triggering the paging is FFS. 
After NAS connection between the AMF and UE is established, AMF sends a message to SMSF 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_N1N2MessageTransfer service operation. The AMF transfers encapsulates the SMS message via a NAS message to the UE. 
5c-5d. The UE acknowledges receipt of the SMS message to the SMSF. For uplink unitdata message toward the SMSF, The AMF invokes Nsmsf_SMService_UplinkSMS service operation to forward the message to SMSF. In order to permit the SMSF to create an accurate charging record, the AMF also includes IMEISV, the local time zone, x-CGI and UE's current TAI.
6a-6b. 	The 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. The SMSF acknowledges receipt of the delivery report to the UE. The SMSF uses Namf_Communication_N1N2MessageTransfer service operation to send SMS CP ack message to the AMF. The AMF encapsulates the SMS message via a NAS message to the UE. If SMSF has more than one SMS to send, the SMSF and the AMF forwards subsequent SMS /SMS ack/ delivery report the same way as described in step 5a4-6c. 
7.	In parallel to steps 6c and 6d, the SMSF delivers the delivery report to SC as defined in TS 23.040 [7].
8.	When no more SMS is to be sent, the SMSF invokes Namf_Communication_N1N2MessageTransfer service operation to terminate this SMS transaction with the AMF.
NOTE:	Receiving this request does not trigger AMF to send N1/N2 message to the UE unless required by some cause value in the request.
[bookmark: _Toc484168227]4.13.3.7	MT SMS over NAS in CM-CONNECTED state via 3GPP access
MT SMS in CM-CONNECTED procedure is specified by reusing the MT SMS in CM-Idle IDLE stateMode with the following modification:
-	There is no need for the AMF to perform Paging of the UE and can immediate continue with a message to SMSF via N20 to allow the SMSF to start forward the MT SMS.
[bookmark: _Toc489904653]4.13.3.8	MT SMS over NAS via non non-3GPP access


Figure 4.13.3.8-1: MT SMS over NAS via non 3GPP access
1-3	same as in Figure 4.13.3.6-1
4.	SMSF sends SMS-MT transfer request to AMF via N20. The SMS message includes IMSI and SMS-MT indication.
5.	AMF determines to deliver MT-SMS via non-3GPP access based on operator policy; e.g., select non 3GPP access if 3GPP access is CM-IDLE. This only applies when both the 3GPP and non-3GPP access are connected to the same network.
6.	AMF sends a NAS notification message via non 3GPP access to the UE to indicate MT-SMS delivery is pending.
Editor's note:	Triggering UE to perform services request over non-3GPP access is being discussed under non 3GPP track. Step 6 will need to be aligned with the decision from that track.
7.	UE responds to NAS notification with Service Request procedure as defined in clause 4.2.3.3.
8.	AMF sends a message to SMSF via N20 to allow the SMSF to start forward the MT SMS.
9.	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 using a Downlink/Uplink Unitdata message. AMF encapsulates the SMS message via a NAS message to the UE.
	The rest of the steps follow figure 4.13.3.6-1 step 5b to 6c.
NOTE: AMF may retry MT-SMS delivery via 3GPP access as define in clause 4.13.3.6 if UE does not respond to NAS notification message in step 6.
MT SMS procedure via non-3GPP access is specified by reusing the MT SMS via 3GPP access in CM-CONNECTED state with the following modification:
-	If the UE access to the network via both 3GPP and non-3GPP accesses and the AMF determines to deliver MT-SMS via non-3GPP access based on operator policy in step 4, the NAS messages is transferred via non-3GPP access network.
* * * End of Changes * * *
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