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Introduction
[bookmark: _Hlk23927392]RAN1 would like to thank RAN2 for the LS on agreements made for NR SDT [1]. In this contribution, we will share our views on PUCCH resource configuration, BWP configuration and BFD/BFR procedures in SDT [2].
Discussion
[bookmark: _Hlk79164822]PUCCH Resource Configuration for SDT
To enable successful delivery of  msg4/msgB in RA-SDT, as well as subsequent CP/UP data transmission in the DL BWP associated with CG-SDT/RA-SDT, RAN1 agree with RAN2 that HARQ-ACK feedback on UL should be supported.
Since SDT is performed by RRC inactive UE, both RAN1 and RAN2 have agreed that initial BWP can be used for RA-SDT and CG-SDT. To transmit HARQ-ACK feedback on UL, PUCCH resource sets configured in the initial UL BWP can be used by RA-SDT and CG-SDT. Specifically, a PUCCH resource set provided by pucch-ResourceCommon through an index to a row of Table 9.2.1-1 in TS 38.213 can be used for the transmission of HARQ-ACK on PUCCH in the initial UL BWP. To improve the reliability of HARQ feedback, the SDT UE will transmit PUCCH using frequency hopping, if the UE is not provided useInterlacePUCCH-PUSCH in BWP-UplinkCommon and is not a RedCap UE. For RedCap UE performing SDT in a separately configured initial UL BWP, PUCCH frequency hopping can be enabled/disabled by SI or RRC signaling.
[bookmark: _Hlk83982479]Proposal 1: In RA-SDT and CG-SDT, HARQ-ACK feedback to PDSCH is transmitted on pucch-ResourceCommon configured in the initial UL BWP of inactive UE.
Proposal 2:  For a non-RedCap SDT UE, PUCCH frequency hopping is enabled for HARQ-ACK transmission in the initial UL BWP, if the UE is not provided useInterlacePUCCH-PUSCH in BWP-UplinkCommon.
Proposal 3:  For a RedCap SDT UE configured with a separate initial UL BWP, PUCCH frequency hopping can be enabled/disabled by NW via SI or RRC signalling.
Further Discussion on BWP Configuration for SDT
In addition to supporting SDT on initial BWP of  SDT UE, RAN2 also discussed the support of CG-SDT and RA-SDT on non-initial BWP. Different from MIB or SIB1 configured initial DL BWP, the initial UL BWP can be as wide as the carrier BW or the max BW of UE. Therefore, there is no concern for the congestion in the initial UL BWP of UE, considering R17 SDT is UL centric. On the other hand, a SDT UE needs to perform PRACH resource selection, TA validation, UL power control and loop maintenance procedures during the course of SDT, which are based on the measurement of SSB of serving cell. Moreover, SDT UE needs to monitor paging for DL data and/or SI update, which requires CSS for paging be configured within the DL BWP for SDT. Since the initial DL BWP includes SSB and CORESET#0, it can fulfil the requirements of SDT UE. On the other hand, supporting non-initial BWP for SDT increases the signalling overhead (e.g. additional CSS for paging/RA, additional PRACH/PUCCH resource configuration, additional CSS for RA/paging) and UE’s power consumption during SDT (e.g. monitoring CORESET#0 within a wider DL BWP, or measuring SSB outside a non-initial DL BWP). Therefore, it is not necessary to support SDT on a non-initial DL or UL BWP.
Proposal 4:  RA-SDT and CG-SDT are not supported on non-initial BWP of the RRC inactive UE performing SDT.

Discussion on BFD/BFR in SDT
In RRC connected state, if beam failure is detected on PCell, UE can transmit a dedicated PRACH preamble to trigger BFR.
In R17 CG-SDT, TA validation might fail as a result of beam failure, since TA validation is based on the measurements of SSB beams. If the CG-SDT UE cannot find a suitable beam for CG PUSCH transmission, UE can switch to RA-SDT without triggering BFR. Compared to BFD/BFR, fallback from CG-SDT to RA-SDT has less overhead and saves UE’s power.
[bookmark: _Hlk83982507][bookmark: _Hlk84007815]Observation 1:  If suitable SSB beam cannot be found or the SSB-based TA validation fails, the RRC inactive UE configured with CG-SDT resources can switch to RA-SDT without triggering BFD/BFR, if RA-SDT is configured in the initial BWP of UE.
In R17 RA-SDT, UE cannot be configured with a dedicated PRACH resource before contention resolution. However, the RA-SDT UE can be configured with a dedicated PRACH resource after contention resolution. If there is subsequent SDT transmission after contention resolution, UE can stay in RRC inactive state and re-use the legacy BFD/BFR procedure. On the other hand, if beam failure happens during the course of RA-SDT, the RA-SDT UE can re-attempt the RACH procedure (with or without switching the RACH type) without triggering BFR.
Observation 2:  If beam failure is detected by a RA-SDT UE, the RRC inactive UE can re-attempt RACH procedure in the initial BWP without triggering BFR. 
Proposal 5: The complexity/overhead impacts of BFD/BFR in SDT need to be studied and compared with the fallback procedure based on RA-SDT.

Conclusions
RAN1 respectfully asks RAN2 to take RAN1’s feedback on physical layer aspects of RACH-based and CG-based small data transmission into account in their specification work.
Observation 1:  If suitable SSB beam cannot be found or the SSB-based TA validation fails, the RRC inactive UE configured with CG-SDT resources can switch to RA-SDT without triggering BFD/BFR, if RA-SDT is configured in the initial BWP of UE.
Observation 2:  If beam failure is detected by a RA-SDT UE, the RRC inactive UE can re-attempt RACH procedure in the initial BWP without triggering BFR. 
Proposal 1: In RA-SDT and CG-SDT, HARQ-ACK feedback to PDSCH is transmitted on pucch-ResourceCommon configured in the initial UL BWP of inactive UE.
Proposal 2:  For a non-RedCap SDT UE, PUCCH frequency hopping is enabled for HARQ-ACK transmission in the initial UL BWP, if the UE is not provided useInterlacePUCCH-PUSCH in BWP-UplinkCommon.
Proposal 3:  For a RedCap SDT UE configured with a separate initial UL BWP, PUCCH frequency hopping can be enabled/disabled by NW via SI or RRC signalling.
Proposal 4:  RA-SDT and CG-SDT are not supported on non-initial BWP of the RRC inactive UE performing SDT.
Proposal 5: The complexity/overhead impacts of  BFD/BFR in SDT need to be studied and compared with the fallback procedure based on RA-SDT.
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