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1
Introduction
This paper provides justification for CT1 to work on providing support for sending SMS in 5GMM-IDLE mode as part of the control plane CIoT 5GS optimisations. This paper also proposes how the UE and network negotiate support for sending SMS in 5GMM-IDLE mode as part of the control plane CIoT optimisations.

2
Background

2.1
SMS over NAS in 5GS Phase 1

SMS over NAS in 5GS is different to that in EPS and GPRS because it is a requested service, i.e. a UE that registers normally does not get SMS over NAS for free. SMS over NAS has to be negotiated between the UE and the AMF. The UE uses the "SMS requested" bit of the 5GS Update Type in the REGISTRATION REQUEST to request SMS and the AMF will return the "SMS allowed" bit in the REGISTRATION ACCEPT if it accepts the use of SMS over NAS for the user. However, this process is involves the following steps:

1. The AMF will allocate an appropriate SMSF to serve user

2. The AMF will request the SMSF to activate the SMS service by sending the Nsmsf_SMService_Activate_Request to the SMSF. 

3. The SMSF in turn will contact the UDM to obtain the necessary SMS subscription information for the user.

4. The SMSF will send back the Nsmsf_SMService_Activate_Response back to the AMF.
5. The AMF will store in 5GMM context, the SMSF address and the value of the "SMS allowed bit" that the AMF will send back to the UE in the 5GS registration result IE of the REGISTRATION ACCEPT message.

For reference, please see 3GPP TS 23.502, subclause 4.13.3.1
Registration procedures for SMS over NAS and 3GPP TS 24.501 subclause 5.5.1.2.4
Initial registration accepted by the network.
Observation 1: The inclusion of the "SMS requested" bit set to "SMS over NAS supported" in the REGISTRATION REQUEST message is the trigger for the AMF to allocate an appropriate SMSF, activate the SMSF service and allow the UE to use SMS.
2.2
History of "one step SMS" discussions in 5GS Phase 1

Initially in 5GS Phase 1, SA2 provided support for "one step SMS" in TS 23.501 as a general feature, i.e. the ability for sending SMS at the same time as establishing the NAS signalling connection. At CT1#105, CT1 worked on updating TR 24.890 with the required functionality for the UE indicating support of "one step SMS" in the registration procedure (see C1-173767[1]). However, in the TS phase, at CT1#108 CT1 decided not to add the functionality for "one step SMS" in TS 24.501, and instead an editor's note was added indicating that a decision still needed to be made for support of "one-step SMS" (see C1-180487[2]). At CT1#109, discussion paper C1-181097[3] proposed that "one-step SMS" be removed from 5GS Phase 1, and re-introduce it in rel-16 when the 5GS CIoT optimisations work is normatively specified in stage 2. CT1 agreed with this approach and a LS was sent to SA2 in C1-181759[4]. CT1 and SA2 met in the same week, and at SA2#127, SA2 removed one-step SMS from TS 23.501. Consequently at CT1#110, CT1 removed the editor's note from TS 23.501 in C1-182053[5]. SA2 liaised back to CT1 in C1-183053[6] confirming that they had removed the "one-step SMS" functionality from TS 23.501.
Observation 2: CT1's intention was to re-introduce support for one-step SMS in rel-16 for CIoT 5GS optimisations.
2.3
Support for sending SMS from EMM-IDLE mode as part of CIoT EPS optimisations
The ability to provide send SMS in EMM-IDLE mode was provided as part of the EPS CIoT optimisations work in Rel-16 by CT1. In order to provide this feature as part of small data transmission in EPS, the CONTROL PLANE SERVICE REQUEST message was created to contain the ESM message container information element (for ESM small data) or the NAS message container information element (for sending SMS). Furthermore, subclause 4.4.2.3 Establishment of secure exchange of NAS messages clearly indicates that that such containers are partially ciphered. 

4)
If the initial NAS message is a CONTROL PLANE SERVICE REQUEST message, the UE shall send the message integrity protected. If an ESM message container information element or a NAS message container information element is included the message shall be sent partially ciphered (see subclause 4.4.5) ,
CT1 created two sets of procedures in TS 24.301:

5.6.1.2.1

UE is not using EPS services with control plane CIoT EPS optimization

5.6.1.2.2

UE is using EPS services with control plane CIoT EPS optimization

Only in subclause 5.6.1.2.2 is it stated that CONTROL PLANE SERVICE REQUEST is used for CIoT EPS optimisations.

Observation 3: Sending SMS from EMM-IDLE mode and the use of partial ciphering can only be provided by a UE sending a CONTROL PLANE SERVICE REQUEST which can only be used by a UE that is using CIoT EPS optimisations.
In Rel-13, when CT1 introduced the support of sending SMS from EMM-IDLE mode, SA2 then aligned with the functionality.

Proposal 1: CT1 should introduce "one step SMS" support in Rel-16 only for support of CIoT 5GS optimisations (E-UTRA connected to 5GS), to provide equity with the same functionality in EPS (E-UTRA connected to EPS), without the need to consult SA2. SA2 can align their specifications as necessary.
For CIoT EPS optimisations, in order for the MME to allow the UE to use SMS, the UE needed to indicate "SMS only" in the ATTACH REQUEST when attaching for EPS services and "SMS only". This informs the MME that the UE supports SMS transfer without the need for the UE to perform combined attach. If the MME accepts the UE's attach request for EPS services and "SMS only", them the MME indicates "SMS only" in the ATTACH ACCEPT message (see below).

Subclause 5.3.15 of TS 24.301 (General section on CIoT EPS optimizations) states:

In NB-S1 mode, if the UE indicates "SMS only" during a normal attach or tracking area updating procedure, the MME supporting CIoT EPS optimisations provides SMS so that the UE is not required to perform a combined attach or tracking area updating procedure.
Subclause 5.5.1.2.2 of TS 24.301 (Attach procedure for EPS services, Attach procedure initiation) states:
If the UE is in NB-S1 mode, supports NB-S1 mode only, and requests to attach for EPS services and "SMS only", the UE shall indicate the SMS only requested bit to "SMS only" in the additional update type IE and shall set the EPS attach type IE to "EPS attach" in the ATTACH REQUEST message.

Subclause 5.5.1.2.4 of TS 24.301 (Attach procedure for EPS services, Attach accepted by the network) states:
In NB-S1 mode, if the UE requested "SMS only" in the Additional update type IE, supports NB-S1 mode only and the MME decides to accept the attach request for EPS services and "SMS only", the MME shall indicate "SMS only" in the Additional update result IE and shall set the EPS attach result IE to "EPS only" in the ATTACH ACCEPT message.

Observation 4: There are clear statements in TS 24.301 that indicate that an NB-S1 mode that needs to use SMS shall indicate "SMS only" in the attach procedure for EPS services. Similarly, an MME that accepts the use of SMS for an NB-S1 mode UE shall indicate "SMS only" in the response back to the UE.

3
Support for sending SMS from 5GMM-IDLE mode as part of CIoT 5GS optimisations

5GS Phase 1 supports initial NAS message protection from Rel-15. There still needs to be discussion on what message to use for sending SMS from IDLE mode (e.g. SERVICE REQUEST, new CONTROL PLANE SERVICE REQUEST, etc). Papers are submitted to this meeting to address this issue and this is not the subject of this paper.
However the discussion still needs to occur on what a UE that supports CIoT 5GS optimisations needs to do prior to having the ability to send SMS from 5GMM-IDLE mode. As stated in subclause 2.1, SMS over NAS support requires a binding between the AMF and SMSF that is made at the time of registration and the trigger for that is in the inclusion of the "SMS requested" bit. 

Proposal 2: It should be made clear in TS 24.501 that a UE in NB-N1 mode (i.e. a UE that has included support of CIoT 5GS optimisations in the REGISTRATION REQUEST) needs to explicitly request the use of SMS in a REGISTRATION REQUEST (same or another) before it is able to send SMS from 5GMM-IDLE mode
4
Proposal

Following Proposal 1 and Proposal 2 in this discussion paper, it is proposed to add the following statements to the general section on CIoT 5GS optimisations:
A UE in NB-N1 mode requests the use of SMS over NAS by setting the SMS requested bit of the 5GS update type IE in the REGISTRATION REQUEST message as specified in subclauses 5.5.1.2.2 and 5.5.1.3.2.
The AMF indicates whether it allows the use of SMS over NAS for a UE in NB-N1 mode by setting the SMS allowed bit of the 5GS registration result IE in the REGISTRATION ACCEPT message as specified in subclauses 5.5.1.2.4 and 5.5.1.3.4.
The above proposals are captured in the CR C1-192182.
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