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1.
Introduction
see TS 23.501 S2-xxx for the overall solution principles.

2.
Proposal

*** begin change ***
4.13.3
SMS over NAS procedures

Editor's note:
x-CGI is used below to denote the CGI (either eCGI or CGI for NR) used by UE for sending/receiving SMS. The exact term to be used is FFS.

4.13.3.1
Registration procedures for SMS over NAS
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Figure 4.13.3.1-1: Registration procedure for SMS over NAS

1.
The UE and network follow the procedure as defined in clause 4.2.2.2 for initial registration in 5GS. To enable SMS over NAS transporting, the UE includes an "SMS supported" indication in Registration Request indicating the UE's capability for SMS over NAS transport. The "SMS supported" indication also indicates whether the UE supports SMS delivery via non 3GPP access.
2.
The AMF perform Update Location procedure with the UDM. If the "SMS supported" indication is included in the Registration Request, the AMF checks SMS subscription from the UDM for the UE on whether the SMS service is allowed to the UE. If yes, the AMF discovers and selects an SMSF to serve the UE.

The SMSF discovery is based on the following methods:

-
SMSF's address preconfigured in the AMF (i.e., SMSF FQDN); or

-
SMSF's address received from the UDM during Location Update procedure; or

-
The AMF requests NF discovery service (SMS NF type) from NRF to discover the SMSF address as described in clause 5.2.7.

For roaming scenario, the AMF selects an SMSF in VPLMN.
3a.
The AMF includes the "SMS supported" indication to the UE in the Registration Accept message if the AMF has selected an SMSF; or

3b.
The AMF includes the "SMS supported" indication to the UE in the Registration Accept message only after step 6 in which the AMF has received a positive indication from the selected SMSF.

The “SMS supported” indication in the Registration Accept message (sent in step 3a or 3b) also indicates to the UE whether the network allows the SMS message delivery via non 3GPP access.
4.
The AMF invokes SMS activation service from the SMSF. The request includes AMF address and SUPI. AMF uses the SMSF address from step 2.
5.
The SMSF retrieves the SMS related subscription with update location procedure with the UDM. SMSF also creates an UE context to store the SMS subscription information and the AMF address that is serving this UE. The UDM stores the SMSF address for short message terminating routing.

6.
The SMSF responds back to the AMF with a response message. The AMF stores the SMSF address received as part of the UE context.
4.13.3.2
De-Registration procedures for SMS over NAS

If UE indicates to AMF that it no longer wants to 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 sends an indication to SMSF via N20 that UE is currently not reachable via SMS over NAS in 5GS.
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 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 section 4.2.3.2 to establish a NAS signaling connection to AMF.
Editor’s note: TS 23.221 section 7.2c needs to be updated with the following:

	To allow for appropriate 3GPP RAT or non 3GPP RAT selection for SMS delivery, the following applies for an SMS over NAS capable UE which supports SMS over NAS over both 3GPP RAT and non 3GPP RAT:

-
It should be possible to provision UEs with the following HPLMN operator preferences on how an UE is supposed to handle SMS services:

--
SMS is preferred to be invoked over non 3GPP Access Network: the UE attempts to deliver SMS over NAS signalling via non 3GPP RAT. If delivery of SMS over NAS signalling via non 3GPP RAT is not available, the UE attempts to deliver SMS over NAS signalling via 3GPP RAT.

--
SMS is preferred to be invoked over 3GPP Access Network if the UE is in CM-CONNECTED over 3GPP Access Network.




2.
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. AMF forwards the SMS message and SUPI to the SMSF serving the UE over N20 using uplink unit data message 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.  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].

6.
SMSF forwards the delivery report to AMF via downlink unitdata message which is forwarded to UE via Downlink NAS transport.

7.
When no more SMS data is to be forwarded to UE, SMSF request the AMF to terminate this SMS transaction.

*** next change ***
4.13.3.6
MT SMS over NAS in CM-IDLE for 3GPP access
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Figure 4.13.3.6-1: MT SMS over NAS over 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 to AMF via N20. The SMS message includes IMSI and SMS-MT indication. AMF pages the UE using the procedure defined in clause 4.2.3.3. UE responds to the page with Service Request procedure.
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.

5.
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. For uplink unitdata message toward the SMSF, AMF also includes x-CGI and TAI.

6.
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. SMSF requests the AMF to terminate this SMS transaction when no more SMS data is to be forwarded to UE.
7.
SMSF delivers the delivery report to SC as defined in TS 23.040 [7].

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 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.

4.13.3.x
MT SMS over NAS for non 3GPP access
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Figure 4.13.3.x-1: MT SMS over NAS over non 3GPP access
1-3
same as in Figure 4.13.3.6-1
4.
SMSF sends SMS paging request to AMF via N20. The SMS message includes IMSI and SMS-MT indication. 
5.
AMF determines to deliver MT-SMS over non-3GPP access based on operator policy; e.g., select non 3GPP access if 3GPP access is CM-IDLE. 

6. 
AMF sends a NAS notification message over non 3GPP access to the UE to indicate MT-SMS delivery is pending.

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 over 3GPP access as define in section 4.13.3.6 if UE does not respond to NAS notification message in step 6.
*** next change ***
4.2.5.3
UE Activity Notification procedure

The UE Activity Notification procedure is illustrated in figure 4.2.5.3-1.
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Figure 4.2.5.3-1: UE Activity Procedure

1)
The AMF receives an indication regarding UE reachability, e.g. a Registration Request or Service Request message from the UE, or a UE Reachability Indication from the RAN.

2)
If the AMF contains an MM context of the UE and if URRP-AMF for that UE is configured to report once that the UE is reachable, the AMF shall send a UE-Activity-Notification (Permanent ID, UE-Reachable) message to the UDM in (2a) or to SMSF in (2b) and clears the corresponding URRP-AMF for that UE. For (2b), AMF shall take into account the SMS delivery via non-3GPP access if UE is reachable via non-3GPP access and the network has accepted the SMS delivery over non-3GPP access (see Registration procedures for SMS over NAS in section 4.13.3.1).

3)
When the UDM receives the UE-Activity-Notification (Permanent ID, UE-Reachable) message or the Update Location message for a UE that has URRP-AMF set, it triggers appropriate notifications to the entities that have subscribed to the UDM for this notification and clears the URRP-AMF for that UE.
** end of change **
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