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1. Introduction
This document intends to discuss the Rel-18 MT-SDT procedure at stage 2 level, according to the objectives in the WID [1].

2. Discussion
2.1. Overall procedure
To support mobile-terminated small data transmission in the RRC_INACTIVE state, we think it is natural to leverage Rel-17 resource grant mechanism in RA-based or CG-based SDT because bi-directional transmission for subsequent small data is the objective. Therefore, we propose the baseline for RA-based MT-SDT procedure by taking the 4-step RACH as example shown in the Figure 1.
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Figure 1. RA-based MT-SDT procedure baseline proposal

The baseline for CG-based MT-SDT procedure is proposed as shown in the Figure 2.
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Figure 2. CG-based MT-SDT procedure baseline proposal

Observation 1 There is no overall procedure figure for CG-based SDT in TS 38.300.

1. Take Figure 1 and 2 in R2-2212839 as the baseline for overall RA-/CG-based SDT procedure figure in the stage 2 specification.

2.2. Prerequisites (Preparation phase)
Before the step 0 in the Figure 1, the sdt-ConfigCommon in the SIB1 should be reused for MT-SDT because MO-SDT transmission could be used for UL response.

For step 0 in the Figure 1, the Layer 2 DRB and/or SRB configuration, and CG-based configurations for initial BWP in the sdt-Config of the suspendConfig shall be set before the UE transits to RRC_INACTIVE because the UE needs to know how to expect the first MT data/signaling.

1. Rel-17 Layer 2 and CG-based configurations signaling in suspendConfig are reused for Rel-18 MT-SDT procedure.

2.3. Initiation
The MT-SDT procedure in RRC_INACTIVE shall be triggered by RRC paging message at RAN level therefore we think it is necessary to have a new MT-SDT indication in the RAN Paging. 1 bit overhead is expected but it is subject to the stage-3 design.

1. To add a new MT-SDT indication in PAGING for triggering MT-SDT procedure.

2.4. Transmission period
2.4.1. RA-based MT-SDT
SDT associated PRACH resource shall be used by default but non-SDT associated one could be used if the first MT small data is agreed to be transmitted and multiplexed with Msg4/MsgB.

For one-shot MT-SDT scenario, it is more economic to use non-SDT PRACH resource and to multiplex the only MT small data with Msg4/MsgB. But the network is unable to know if any subsequent UL response would come from the UE so that it is still more flexible to use SDT associated PRACH resource and to transmit the first MT small data by DL grant before the Msg4/MsgB. Since there could be no UL data multiplexed with Msg3, how to handle the unused UL grant for Msg3 could be discussed further.

1. For RA-based MT-SDT, SDT associated PRACH resource is used for one-shot or multi-shot scenarios and the how to avoid unused UL grant for Msg3 can be discussed in Stage-3 either by UE-based or network-based solution.

2.4.2. CG-based MT-SDT
The UE needs to send RRCResumeRequest by UL configured grant while no UL small data multiplexed together, and this is the difference between MT-SDT and MO-SDT.

1. For CG-based MT-SDT, Rel-17 procedure can be reused.

2.4.3. Concurrent MO and MT SDT procedures
We understand that MO-SDT and MT-SDT procedure are standalone so that they can occur simultaneously no matter they are one-shot and/or multi-shot scenario. Since the signaling and/or data radio bearers are exclusively assigned to serve SDT purpose, and SDT associated PRACH resource or configured grant are allocated for SDT procedures, so we think MO-SDT and MT-SDT can share these resources and/or configurations from the viewpoint of the UE. But we do not know whether the network needs to distinguish them or not.

1. RAN2 to confirm with RAN3 whether any additional information or handling from the UE side is needed for concurrent MO- and MT-SDT scenarios.

2.5. Termination (Procedure end)
It is proposed to reuse most Rel-17 SDT procedure so the termination of Rel-18 MT-SDT procedure would be very similar with the legacy including following aspects:
0. Normal completion (including smooth transition to non-SDT procedure)
0. RACH/CG resource / configurations release
0. Failure handling

1. Legacy SDT termination procedure can be reused for Rel-18 MT-SDT.

3. Summary
In previous sections we made the following observations and proposals:
Observation 1 There is no overall procedure figure for CG-based SDT in TS 38.300.
Proposal 1 Take Figure 1 and 2 as the baseline for overall RA-/CG-based SDT procedure figure in the stage 2 specification.
Proposal 2 Rel-17 Layer 2 and CG-based configurations signaling in suspendConfig are reused for Rel-18 MT-SDT procedure.
Proposal 3 To add a new MT-SDT indication in PAGING for triggering MT-SDT procedure.
Proposal 4 For RA-based MT-SDT, SDT associated PRACH resource is used for one-shot or multi-shot scenarios and the how to avoid unused UL grant for Msg3 can be discussed in Stage-3 either by UE-based or network-based solution.
Proposal 5 For CG-based MT-SDT, Rel-17 procedure can be reused.
Proposal 6 RAN2 to confirm with RAN3 whether any additional information or handling from the UE side is needed for concurrent MO- and MT-SDT scenarios.
Proposal 7 Legacy SDT termination procedure can be reused for Rel-18 MT-SDT.
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