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Introduction
NR small data enhancement WI was started in RAN2#112-e meeting, an LS [1] was sent to RAN1 to request RAN1’s inputs on the following questions. 
· 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. 
· Configuration of association between the type 1 CG resource(s) for CG-SDT and SSB(s).
The agreements on small data transmission made in RAN1#106bis-e meeting are showing below [2].
Agreement
Multi-layer PUSCH transmission is not supported for CG-SDT.
Agreement
When SSB set indication is absent, UE assumes the SSB set includes all actually transmitted SSBs configured by SIB1.
Agreement
· RAN1 confirms that common PUCCH resources (i.e. those that are shared with non-SDT UEs) can also be used for HARQ-ACK feedback for Msg4 /MsgB and subsequent SDT transmissions.
· RAN1 thinks there is no need for any other PUCCH resources than common PUCCH resources shared with non-SDT UEs.
Agreement
BFD/BFR procedure is not required for SDT in Rel-17.
· FFS: whether or not to support reporting the beam change to gNB.
Agreement
For CG-SDT, the UE can assume the PDCCH carrying the DCI has the same DM-RS antenna port quasi co-location properties as for a SSB associated to the CG PUSCH transmission e.g. for detection of retransmission DCI in response to a CG PUSCH transmission.
Agreement
The pathloss for CG-SDT PUSCH power control can be determined by the measurement of selected SSB associated with the CG PUSCH.
Agreement
· Mapping ratio of SSB to CG PUSCH is configured per CG configuration.
· FFS whether to restrict the same value for all CG configuration and/or allow different value for different CG configurations.
· For the candidate value set of SSB to CG PUSCH mapping ratio, support at least {1, 2, 4, 8, 16}
· FFS {1/8,1/4,1/2}
Agreement
· RAN1 confirms the working assumption in RAN2 that UE-specific search space is configured for UEs performing CG-SDT. This does not exclude the configuration of CSS for UEs performing CG-SDT.
· CORESET for UE performing RA-SDT should be a common CORESET.
Agreement
A CG PUSCH occasion is not valid if it overlaps with any valid PRACH occasion.
· FFS overlapping between CG PUSCH occasions and MsgA PUSCH occasion


In this contribution, we discuss the SDT remaining issues from the physical layer perspective.
Discussion 
For CG-SDT, it was agreed in RAN1#106-e meeting that mapping ratio N between SSB and CG-SDT PUSCH resource is explicit signaled. For the candidate mapping ratio N, if N>1, multiple SSBs are associated with one valid PUSCH resource, the following values can be considered {1, 2, 4, 8, 16}; If N<1, one SSB is associated with multiple valid PUSCH resources. According to RAN2 agreements “The configuration of configured grant resource for UE uplink small data transfer is contained in the RRCRelease message.  Configuration is only type 1 CG with no contention resolution procedure for CG”. Which means the configured grant is per UE configured, and the reserved PUSCH resources are only for specific user and will not share with other UEs. Anyway, UE will select only one DMRS resource from the valid PUSCH resource for data transmission, other left DMRS resources associated with this SSB will be wasted. Thus, N<1 case should not be supported. 
Proposal 1:  One SSB mapping to multiple CG PUSCH resources is not supported.
For overlapping between CG PUSCH occasions and MsgA PUSCH occasion, three options were discussed in the last RAN1 meeting.
Alt 1) UE is not expected to be configured with a CG PUSCH occasion which overlaps with valid msgA PUSCH occasion. 
Alt 2) A CG PUSCH occasion is not valid if it overlaps with any valid MsgA PUSCH occasion.
Alt 3) It is up to UE implementation to handle the overlapping between CG-PUSCH occasions for CG-SDT and any valid MsgA PUSCH occasion. 
Basically, the three Alternatives are only applied to UE supporting both SDT and 2-step RACH. If UE only supports SDT without capability of 2-step RACH, this UE could not aware the MsgA PUSCH occasion, it will assume the CG PUSCH occasion is valid after checking the valid PRACH occasion. So, resources collision should be avoided by gNB implementation.
Proposal 2:  No new validation rule is defined for CG PUSCH occasion. It’s up to gNB implementation to avoid the overlap between CG PUSCH occasion and MsgA PUSCH occasion.
Summary
In this contribution, we discuss the small data transmission impacts on physical layer aspects and the issues raised by RAN2, and have the following proposals:
Proposal 1:  One SSB mapping to multiple CG PUSCH resources is not supported.
Proposal 2:  No new validation rule is defined for CG PUSCH occasion. It’s up to gNB implementation to avoid the overlap between CG PUSCH occasion and MsgA PUSCH occasion.
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