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1. INTRODUCTION

RAN2 has started work since RAN2 #111e on the Rel-17 WI for Small Data Transmission in INACTIVE state [1]. After RAN2 #112e, RAN2 sent an LS [2] to RAN1 asking for guidance. RAN1 responded in the reply LS [3], and a few agreements were made in RAN1#113e, listed in Appendix A. In this contribution, we provide our views on the remaining FFS physical layers aspects of small data and questions from RAN2.
 
2. RAN1 ASPECTS OF SDT
RA-based SDT
Per RAN2’s agreement, after successful completion of the RA procedure (e.g. successful reception of Msg4 or MsgB), the UE monitors for a PDCCH addressed to its C-RNTI for potential scheduling for transmission of subsequent small data.  This is similar to the behaviour after successful RA completion in connected mode. After successful contention resolution, the UE remains in INACTIVE state and monitors the PDCCH addressed to the C-RNTI for subsequent scheduling messages for both in UL and DL. The network can transmit DL messages and schedule the UE for further UL transmissions using the C-RNTI based scheduling, e.g. using a dynamic grant or a configured grant. 

RAN2 is asking for guidance on how the CORESET and SS are configured after contention resolution, including views on the configuration of the coreset and search space for monitoring the PDCCH addressed to the C-RNTI after successful completion of the RACH procedure during RA-SDT. It was agreed that at least a separate SearchSpace that is different from the existing common SearchSpace should be supported for such PDCCH monitoring. If the separate SearchSpace is not configured, type-1 PDCCH CSS can be reused. FFS UE-specific CORESET or common CORESET

Regarding whether the UE-specific Corset is specific or common, the network should be given the flexibility to schedule the UE for subsequent small data on UE specific dedicated search. Such configuration of resources for determining the location of PDCCH candidates should be delivered to the UE prior to going to INACTIVE. For example, the configuration can be delivered to the UE through RRC signalling when it transitions to INACTIVE (e.g. in RRCrelease) or through the SIB with the rest of the CORESET configurations. 

Proposal 1: For PDCCH monitoring addressed to C-RNTI after successful completion of the RA:
- The UE-specific CORESET can be configured as a dedicated search space.
- It is up to RAN2 how the UE keeps coreset and search space configurations upon transitioning into INACTIVE state.

CG-based SDT
RAN1 agreed in 103e that one or multiple SSBs can be associated with each CG configuration for CG-SDT. The following options were considered for the association between the SSBs and the CG resources per CG configuration for CG-SDT:
· Opt. 1: Define the SSB-to-CG-PUSCH mapping rule 
· Reuse the SSB-to-RO mapping as the baseline
· FFS the potential RAN1 impact, e.g. mapping ratio and association period
· Opt. 2: CG resources per CG configuration are associated with a set of SSB(s) by explicit signalling.
· FFS the potential RAN1 impact

From a configuration perspective, option 2 is simpler, as each CG can be configured with one or more associated SSBs. Option 2 is also similar to the selection of RO based on SSB form an L2 perspective, whereby RRC configures the mapping between an RO and one or more SSBs and MAC performs the RO selection based on the best measured SSB. This should not have any RAN1 impact, as the UE should simply select the CG associated with the best measured SSB-RSRP, similar to RO selection.

Observation 1:	The UE select the CG resource associated with the best measured SSB-rsrp, similar to RO selection.

Proposal 2:	For the association between SSBs and SDT CG resources, support Opt. 2. RRC configures each CG SDT resource with one or more associated SSBs. 

[bookmark: _Hlk68183989]When the CG resource cannot be selected because the measured SSB-RSRP on the associated SSB is lower than the RSRP threshold configured for CG selection, the UE should consider the CG resource as invalid and switch to RACH-based SDT.  In general, the UE should select the CG resource for SDT if it is valid and available over selection of a RACH based SDT resource. However, if CG resources in the cell become invalid, either due to not having a valid TA or due to not meeting the RSRP threshold configured for CG selection, the UE should select RACH based SDT resources. Keeping in mind that SDT selection RSRP threshold is common to both RACH and CG, it is more probable that the UE meets the RSRP threshold for SDT but not the RSRP threshold for CG selection, as CG can support higher TB sizes.

Proposal 3:	The UE selects RACH-based SDT when there is no valid CG for selection, including when the measured SSB-rsrp is not met for any SDT CG resource. 

Other FFS aspects
The two following FFS issues were listed from RAN1#103e:
· FFS whether repetition is supported for CG-SDT or not, and if supported how to handle the mapping between the SSBs and repetitions
· FFS TA validation and PUSCH validation for CG-SDT.

However, these aspects were not part of the LS sent by RAN2, and RAN1 is therefore not required to address these points, especially since the WI mentions that RAN1 is involved only on aspects raised by RAN2 in an LS. Regarding the use of repetitions in INACTIVE state, there is no need to consider coverage enhancement schemes, since RAN2 is discussing adding an SDT-RSRP threshold, whereby the UE only initiates an SDT procedure if the measured RSRP is above a threshold, i.e. in good coverage. 

Proposal 4:	No need to handle FFS issues on repetitions or TA validation, as those are already addressed by R2.
3. CONCLUSIONS
In this contribution, we discussed the LS from RAN2 on SDT and we make the following proposals:

Proposal 1: For PDCCH monitoring addressed to C-RNTI after successful completion of the RA:
- The UE-specific CORESET can be configured as a dedicated search space.
- It is up to RAN2 how the UE keeps coreset and search space configurations upon transitioning into INACTIVE state.
Observation 1:	The UE select the CG resource associated with the best measured SSB-rsrp, similar to RO selection.
Proposal 2:	For the association between SSBs and SDT CG resources, support Opt. 2. RRC configures each CG SDT resource with one or more associated SSBs. 
Proposal 3:	The UE selects RACH-based SDT when there is no valid CG for selection, including when the measured SSB-rsrp is not met for any SDT CG resource. 
Proposal 4:	No need to handle FFS issues on repetitions or TA validation, as those are already addressed by R2.
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5. APPENDIX A: PAST AGREEMENTS

For RA-SDT
· From RAN1 perspective, at least a separate SearchSpace that is different from the existing common SearchSpace should be supported for monitoring the PDCCH addressed to the C-RNTI after successful completion of the RACH procedure during RA-SDT
· It is up to RAN2 decision if the separate SearchSpace is UE-specific or common to the UEs performing RA-SDT
· If the separate SearchSpace is not configured, type-1 PDCCH CSS can be reused.
· FFS UE-specific CORESET or common CORESET

For CG-SDT
· One or multiple SSBs can be associated with each CG configuration for CG-SDT.
· From RAN1 perspective, the following options can be considered for the association between the SSBs and the CG resources (including transmission occasions and DMRS) per CG configuration for CG-SDT.
· Opt. 1: Define the SSB-to-CG-PUSCH mapping rule 
· Reuse the SSB-to-RO mapping as the baseline
· FFS the potential RAN1 impact, e.g. mapping ratio and association period
· Opt. 2: CG resources per CG configuration are associated with a set of SSB(s) by explicit signalling.
· FFS the potential RAN1 impact
· Other solutions are not precluded
· FFS whether repetition is supported for CG-SDT or not, and if supported how to handle the mapping between the SSBs and repetitions
· FFS TA validation and PUSCH validation for CG-SDT.
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