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1. Introduction

In the stage 2 TS 23.502, procedures for SMS over NAS are include, including a procedure for “MO SMS using one step approach in CM-IDLE” which has yet to be captured in the CT1 work for 5GS. CT1 is the group responsible for stage 2 as well as parts of stage 3 for SMS and need to take input from the 5GS architecture TS into account when SMS over NAS is specified in CT1.
The purpose of the present document is to discuss what is captured for SMS over NAS in 5GS architecture specifications for the “one step approach”, and how to address this in the work on stage 2 and stage 3 for SMS under CT1 responsibility.
2. Discussion

In 3GPP TS 23.502 there is in addition to the basic procedure for MO SMS over NAS an additional variant called “MO SMS using one step approach in CM-IDLE”. This second alternative differs from in the first part of the procedure when the UE needs to initiate SMS transfer from CM-IDLE by combining the service request message and the initial part of the SMS transfer procedure into one message over radio/NAS. The subsequent messages in the MO SMS transfer procedure are still needed and the remaining three messages over radio/NAS are follows the “basic” procedure for MO SMS transfer. The “one step” procedure is thus not a one-step procedure for MO SMS transfer seen from the UE, but a procedure alternative that optimizes the “basic” MO SMS transfer procedure by combining the service request message and one SMS transfer message and thereby reducing the total number of over-the-air messages by one.
Observation 1: The procedure for one step MO SMS in 23.502 is an optimization of the basic MO SMS procedure that combines a service request message and the initial MO SMS transfer message into one over-the-air message, but still requires separate over-the-air messages for the remaining part of the MO SMS transfer procedure.
The same MO SMS procedure optimization was specified for LTE in Rel-13 as part of the CIoT work item, where it was possible to use the enhancements required for CP data also for SMS. In LTE, the Control Plane Service Request message was specified to allow piggy-backing of the ESM message containing CP data and the security protection was modified to allow that the included user data was encrypted even though the other parts of the EMM message were integrity protected only. The possibility to piggy-back also the first MO SMS transfer message was also added using the same mechanisms as required by CP data transfer.
Observation 2: The same type of one step MO SMS transfer was added to EPS in the CIoT work, using the same mechanisms as introduced and required by CP data transfer.

In 5GS, the work on CIoT is part of Rel-16/Phase 2, but if one step MO SMS would be introduced in Rel-15/Phase 1 it seems that protocol support for CIoT related functionality would be needed already in Rel-15/Phase 1, i.e. piggy-backing of user data in the service request message and partial encryption. Given that the CIoT architecture for 5GS is not known yet, it cannot be assumed that the protocol solution will be the same as in LTE and because of the close relation between one step MO SMS procedure and CP data transfer at service request it seems unwise to introduce support for these two functions in different releases but rather to strive for a common protocol solution. 
Observation 3: Support for one step MO SMS procedure in EPS was introduced in the CIoT WI.

Observation 4: One step MO SMS procedure and CP data transfer at service request share the same protocol mechanisms.

Observation 5: 5GS CIoT is part of Rel-16/Phase 2.

In the study phase of 5GS_Ph1-CT it was discussed whether the NAS Transport procedure should be enhanced to be allowed to be used as an initial NAS message, and an editor´s note captured this. If UL NAS Transport would be allowed to be used as an initial NAS message, the one step SMS would be automatically solved as SMS is one of the transported protocols in a UL NAS Transport message. In addition to the same concerns as for allowing piggy-backing of SMS in the Service Request message, allowing NAS Transport to be used as an initial NAS message would require duplicating the functionality if connection establishment of the service request procedure into the NAS transport procedure. New IEs from Service Request message would need to be supported in UL NAS Transport message and there would be additional complexity for IE inclusion and handling when used as an initial NAS message vs when not. Due to these drawbacks, it is proposed to not further pursue UL NAS Transport as an initial NAS message in 5GS normative specification.
Observation 6: Support for UL NAS Transport as an initial NAS message which would solve also the one step SMS case would lead to unnecessary NAS procedure complexity and functionality duplication.

Proposal 1: It is proposed to not further pursue UL NAS Transport as an initial NAS message in 5GS normative specification. 

As MO SMS transfer is supported in Rel-15 by the “basic” MO SMS procedure and the one step variant only introduces an optimization reducing the over-the-air messages by one, there is no major draw-back or risk by introducing support for one step SMS procedure as part of the 5GS CIoT work in Rel-16.
Observation 7: There is no major draw-back or risk by introducing one step MO SMS procedure as part of 5GS CIoT in Rel-16/Phase 2.
As a conclusion, taking the above observations into account, it is proposed to address the one step SMS optimization in the same release as 5GS CIoT work is expected, sharing same or similar protocol enhancements.

Proposal 2: It is proposed to introduce one step MO SMS procedure as part of 5GS in Rel-16/Phase 2 when work on 5GS CIoT is expected.
3. Proposal

Based on the observations above, it is proposed:
Proposal 1: It is proposed to not further pursue UL NAS Transport as an initial NAS message in 5GS normative specification. 

Proposal 2: It is proposed to introduce one step MO SMS procedure as part of 5GS in Rel-16/Phase 2 when work on 5GS CIoT is expected.
Proposal 3: It is proposed to inform SA2 via an LS that CT1 intends to address the one step MO SMS procedure as part of 5GS in Rel-16/Phase 2.
