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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).
In this contribution, we discuss SDT impacts on the physical layer.
Discussion 
The RAN2 related agreements on SDT are showing below, i.e.  RA-SDT and CG-SDT.
	Some relevant agreements:
For RA-SDT
1. For RACH based solutions, upon successful completion of contention resolution, the UE shall monitor the C-RNTI. 
For CG-SDT
2. 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. 
3. The configuration of configured grant resource can include one type 1 CG configuration.  
4. The configuration of configured grant resource for UE small data transmission is valid only in the same serving cell.  
5. The UE can use configured grant based small data transfer if at least the following criteria is fulfilled (1) user data is smaller than the data volume threshold; (2) configured grant resource is configured and valid; (3) UE has valid TA.  FFS for the candidate beam criteria.  
6. From RAN2 point of view:  An association between CG resources and SSBs is required for CG-based SDT.  FFS up to RAN1 how the association is configured or provided to the UE.  Send an LS to RAN1 to start the discussion on how the association can be made.   Mention that one option RAN2 considered was explicit configuration with RRC Release message
7. A SS-RSRP threshold is configured for SSB selection. UE selects one of the SSB with SS-RSRP above the threshold and selects the associated CG resource for UL data transmission.
For RA-SDT and CG-SDT
8. When UE is in RRC_INACTIVE, it should be possible to send multiple UL and DL packets as part of the same SDT mechanism and without transitioning to RRC_CONNECTED on dedicated grant.  


For the RA-SDT,  according to the above agreements, after the RACH procedure, the UE will not transit the state to RRC_CONNECTED mode. If UE is in the RRC_IDLE or RRC_INACTVIE state, initial DL BWP can be configured for UE to receive the system information and paging information. If the initial DL BWP is not configured, then UE would monitor the CORESET#0 and search space#0. Thus, for RA-SDT, the small data can be transmitted on CORESET#0 as well.  However, the CORESET#0 could be over-crowed due to the broadcast system information transmission over it. Small data transmission over initial DL BWP is another choice, the initial DL BWP would be configured with larger bandwidth than the CORESET#0 and contains the CORESET#0 in frequency domain, but initial DL BWP can only be applied after initial access.
For small data transmission, it should allow the UE in RRC_INACTVIE state to transmit and receive the data on the initial BWP. The CORESET#0 or new CORESET configured on initial BWP could be used for PDCCH scheduling the SDT. For the search space for SDT transmission, USS set can be configured for SDT UE before it leaves the RRC_CONNECTED mode to RRC_INACTIVE mode.
Proposal 1: For RA-SDT, the initial BWP is applied for UL and DL data transmission, USS set is configured for SDT transmission. 
For CG-SDT, RAN2 asks for the association between CG resources and SSBs. In Rel.16 WI two step RACH, the MsgA was defined to transmit the small data to the gNB during the RACH process, which include the MsgA preamble and MsgA PUSCH. The association between RO and SSB was already specified in Rel.15, thus the MsgA PUSCH is implicitly associated with SSB via the MsgA preamble. For SDT, the similar mechanism defined for MsgA could be re-used but without preamble transmission, some of the MsgA PUSCH configurations could be adopted to CG resources configuration to implement the association with SSB, such as the PO periodicity, the time offset from PRACH slot, number of slot containing the PO, number of the POs in each slot, etc.
Proposal 2: The mechanism of MsgA PUSCH association with SSB is re-used for association between the type 1 CG resource(s) for CG-SDT and SSB(s).  
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: For RA-SDT, the initial BWP is applied for UL and DL data transmission, USS set is configured for SDT transmission. 
Proposal 2: The mechanism of MsgA PUSCH association with SSB is re-used for association between the type 1 CG resource(s) for CG-SDT and SSB(s).  
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