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1. INTRODUCTION
This contribution addresses the following physical layer aspects of small data transmission:
· Determination of SSB subset for TA validation
· Reception of HARQ-ACK information for PUSCH

2. TA VALIDATION
RAN1 agreed in RAN1#105-e that the SSB subset for RSRP-based TA validation is determined at least based on a configured absolute RSRP threshold. However, no agreement was reached on what the SSB subset consists of. The listed options include 1) within a set of SSBs configured per CG configuration 2) within a set of SSBs configured for all CG configurations 3) within a set of all SSBs actually transmitted as indicated in SIB1 and 4) highest N SSBs that are measured to derive the subset for a UE across all CG configurations.
One potential issue with options (3) and (4) is that the UE can move a large distance while maintaining a good RSRP if the RSRP is allowed to be measured from any SSB because the set of best SSBs can change. While in many cases the TA would still be valid (i.e. the UE would still be at about the same distance from the gNB receiver), this cannot be guaranteed in all cases. Therefore, option (1) or (2) would be preferred. In case the UE would have multiple CG configurations corresponding to non-collocated SSBs (multi-TRP scenario), option (2) may have similar issue as option (3) or (4).
Proposal 1: SSB subset for RSRP-based TA validation is within a set of SSBs configured per CG configuration.
3. RECEPTION OF HARQ INFORMATION FOR PUSCH
RAN2 sent an LS with the following information:
	Agreement:
1. The separate search space is common to the UEs performing RA-SDT. Inform RAN1 of this agreement

	Agreement:

For RA-SDT
2. CFRA is not supported for RA-SDT

For CG-SDT
3. Working assumption: UE-specific search space is configured for UEs performing CG-SDT. RAN2 asks RAN1 whether this working assumption can be confirmed
4. CG-SDT resource can be configured on either initial BWP or separate SDT BWP. Ask RAN1 to confirm
5. RAN2 thinks that some feedback may be beneficial in case CG is used for subsequent transmission.  RAN2 assumes that existing mechanism can be used.


RAN2 requests RAN1 to provide on whether there is any issue with the assumption of reusing the existing L1 mechanism for agreement 5. 
In R16, downlink feedback indication (DFI) is introduced to support operation in unlicensed spectrum and is carried by DCI format 0_1. For CG-SDT, reusing this functionality can be useful for example to allow the UE to stop PDCCH monitoring upon reception of ACK or to fallback to non-SDT operation if multiple NACK’s are received.
Proposal 2: Confirm RAN2 assumption that existing L1 mechanism (DFI) can be used for CG-SDT.

4. CONCLUSIONS
In this contribution, we make the following proposals:

Proposal 1: SSB subset for RSRP-based TA validation is within a set of SSBs configured per CG configuration.
Proposal 2: Confirm RAN2 assumption that existing L1 mechanism (DFI) can be used for CG-SDT.
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6. APPENDIX A: PAST AGREEMENTS

RAN1#105-e
Update on 5/25:
Agreement:
· The SSB-to-PUSCH resource mapping within the CG configuration is implicitly defined.
· The ordering of the SSB and CG PUSCH resources are to be captured in RAN1 spec.
· A PUSCH resource refers to a transmission occasion and a DMRS resource used for PUSCH transmission
· The ordering of the SSB can reuse from the SSB-to-RO mapping
· The ordering of CG PUSCH resources can reuse from that of MsgA PUSCH as much as possible
· FFS determination of mapping ratio and association period, e.g., explicitly signaled or implicitly derived
· FFS any limitation on the combination of the parameters for CG resources

Update on 5/27:
Agreement:
· The SSB subset for RSRP based TA validation is determined at least based on a configured absolute RSRP threshold.
· FFS the SSB subset which could be
· within a set of SSBs configured per CG configuration
· or within a set of SSBs configured for all CG configurations
· or within a set of all SSBs actually transmitted as indicated in SIB1.
· or highest N SSBs that are measured to derive the subset for a UE across all CG configurations

Draft LS to RAN2 as in R1-2106130 is approved, with final LS in R1-2106335.
Latest draft LS to RAN4 is approved, with final LS in R1-2106309
Final summary in R1-2106129

RAN1#104b-e

Update on 4/16: latest LS content in v0.0.9 is endorsed. Final LS (cc RAN4) in R1-2103994  revised in R1-2104012
Summary of email discussion in R1-2103995.

Update on 4/16:
Conclusion:
· It is RAN1’s common understanding that the CG configuration mechanism in licensed band can be reused for CG-SDT in principle.
Next check point: 4/19
Agreement:
· CG resources per CG configuration are associated with a set of SSB(s) configured by explicit signalling.
· FFS how to define an SSB-to-PUSCH resource mapping within the CG configuration.
· FFS specific changes to the CG configuration to support the additional SSB-to-PUSCH mapping, if any.
Final summary in R1-2103925.

RAN1#104-e

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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