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Abstract of the contribution: This contribution proposes a set of procedures and call-flow for SMS over NAS in TS 23.502.

1. Proposal

Include the following proposal to TS 23.502.
*** BEGIN of   change ***
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 23.501: " System Architecture for the 5G System; Stage  2".

[3]
IETF RFC 7296: "Internet Key Exchange Protocol Version 2 (IKEv2)".
[4]
IETF RFC 5998: "An Extension for EAP-Only Authentication in IKEv2".

[5]
IETF RFC 4282: "The Network Access Identifier".

[xx]
3GPP TS 23.040: "Technical realization of the Short Message Service (SMS)".

*** next  change ***
4.13.3
SMS over NAS procedures

Editor's note:
Including high level procedures for SMS over NAS, i.e. minimum procedure description and refer to 23.040 for details.
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. 
UE and network follow the procedure as defined in section 4.2.2.2 for registration in 5GS. For SMS over NAS, UE also includes an "SMS supported" indication over NAS signaling indicating the UE's capability for SMS over NAS transport. 

2. 
AMF receives from UDM, the SMSF address as part of the subscription data during location update procedure. If SMSF address is received, it means that SMS service is provided for his UE. Otherwise, AMF shall not assume SMS is supported for this UE.
3.
AMF includes the "SMS supported" indication to the UE in the Registration Accept message if AMF receives the SMSF address from UDM.
4.
AMF sends Nsms Request to SMSF. It includes AMF address and IMSI to SMSF. For non-roaming, AMF uses the SMSF address received from step 2. For roaming, AMF selects a SMSF locally. 
5.
SMSF responds back to AMF with an accept message. This response may include an updated SMSF address. AMF stores the last SMSF address received as part of the UE context.

6.
SMSF retrieves the SMS related subscription with update location procedure with the UDM. It uses the standardized interface toward UDM as described in TS 23.040 [xx]. SMSF also creates an UE context to store the SMS subscription information and the AMF address that is serving this UE.
4.13.3.1
De-Registration procedures for SMS over NAS

If UE indicates to AMF that it is no longer want to receive SMS service 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 Nsms that UE is currently not reachable via NAS over 5GS.
4.13.3.2
MO SMS over NAS in CM-IDLE
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Figure 4.13.3.2-1: MO SMS over NAS

1.
UE and network follow the UE triggered Service Request procedure as defined in section 4.2.3.2 to establish a NAS signaling connection to AMF. AMF responds with MM NAS Service Request accept message.

2.
The UE builds the SMS message to be sent as defined in TS 23.040 [14] (i.e. the SMS message consists of CP-DATA/RP-DATA/TPDU/SMS-SUBMIT parts). The SMS message is encapsulated in an NAS message container and sent to the AMF. AMF forwards the SMS message and IMSI to SMSF over Nsms using uplink/downlink unit data message. 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.
 3-5. This is based on the existing procedure defined in TS 23.040 [xx].

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. 

4.13.3.3
MO SMS over NAS in CM-CONNECTED

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.

4.13.3.4
MT SMS over NAS in CM-IDLE
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Figure 4.13.3.4-1: MT SMS over NAS

1-3
MT SMS interaction between SC/SMS-GMSC/UDM follow the current procedure as defined in TS 23.040 [xx].

4.
SMSF sends SMS paging request to AMF via Nsms. The Paging request message includes IMSI and SMS-MT indication. AMF pages the UE using the procedure defined in section 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 Service Request to SMSF via Nsms 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 [14] (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 downlink Unidata message toward the SMSF, AMF also includes x-CGI and TAI.

6.
UE returns a delivery report as defined in TS 23.040 [xx]. 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 [xx].

4.13.3.5
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 Service Request to SMSF via Nsms to allow the SMSF to start forward the MT SMS.

4.13.3.6
Unsuccessful Mobile terminating SMS delivery attempt

Following the principles as defined in clause 3.2.8 of TS 23.040 [xx] for triggering SMS re-delivery after unsuccessful MT SMS attempt, the SMSF shall set Mobile Station Not Reachable Flag (MNRF) when MT-SMS delivery fails. When SMSF set MNRF, it shall invoke UE Reachability Notification Request procedure to AMF as described in section 4.2.5.2.

When AMF detects UE activities, it notifies SMSF with UE Activity Notification as shown in described in section 4.2.5.3. SMSF shall inform to the UDM that UE has becoming active and then clear its internal MNRF.

Editor’s note: 4.2.5.2/4.2.5.3 is only showing UDM triggered procedure. SMSF triggered related texts need to be added to those sections. 
*** END of   change ***
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