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[bookmark: _Ref165266342]Introduction
In past RAN2 meetings, the following agreements regarding subsequent transmission during RA-SDT procedure had been achieved [1]:
	Agreements: 	
· Send an LS to RAN1 to provide overall relevant agreements.  Check if the PUCCH resources used for HARQ-ACK during subsequent SDT transmissions (applicable for both RA and CG).  Ask if other L1 PHY resources may be needed for subsequent SDT transmission, for example RAN2 thinks we can use the common resources (PDCCH and PUCCH) for RA and ask if we need others. 
· Add that RAN2 discussed RA-SDT configuration on non-initial BWP.  There was a large number of companies supporting and other companies expressed concerns on complexity and paging monitoring.  
· Ask RAN1 if they have any concerns from their side.  
· NOTE that RAN2 agreed for CG-SDT we already agreed to dedicated BWP and why we decided to support it.
· No new timer (other than the SDT failure detection timer) is introduced to control the PDCCH monitoring during subsequent transmissions in RA-SDT


In this contribution, we would like to provide some considerations on the remaining issues about subsequent UL transmission during SDT procedure in terms of PUSCH transmission and PUCCH transmission. 
Discussion
In the previous RAN2 meeting, it was confirmed that a separate common search space (CSS) can be configured for the UEs performing RA-SDT, and the UE is allowed to monitor PDCCH on this CSS as long as the SDT failure detection timer is running. Thus, if a UL grant is received after successful contention resolution but before the expiry of the SDT failure detection timer, then the UE can perform subsequent transmission. However, according to the current 38.214 specification, it is not sure how can the UE determine the spatial relation for PUSCH transmission during the subsequent transmission phase (Note that the RA-SDT UE in RRC INACTIVE state does not have a dedicated PUCCH resource. As a result, the spatial relation for PUCCH based on Msg3 transmission cannot be used for PUSCH transmission). An illustration of this case is given in the following figure.


Figure 1: Subsequent UL transmission during RA-SDT procedure
	TS 38.214 section 6.1
For PUSCH scheduled by DCI format 0_0 on a cell, the UE shall transmit PUSCH according to the spatial relation, if applicable, corresponding to the dedicated PUCCH resource with the lowest ID within the active UL BWP of the cell, as described in Clause 9.2.1 of [6, TS 38.213]. 
For PUSCH scheduled by DCI format 0_0 on a cell and if the higher layer parameter enableDefaultBeamPL-ForPUSCH0-0 is set 'enabled', the UE is not configured with PUCCH resources on the active UL BWP and the UE is in RRC connected mode, the UE shall transmit PUSCH according to the spatial relation, if applicable, with a reference to the RS configured with qcl-Type set to 'typeD' corresponding to the QCL assumption of the CORESET with the lowest ID on the active DL BWP of the cell. 
For PUSCH scheduled by DCI format 0_0 on a cell and if the higher layer parameter enableDefaultBeamPL-ForPUSCH0 is set 'enabled', the UE is configured with PUCCH resources on the active UL BWP where all the PUCCH resource(s) are not configured with any spatial relation and the UE is in RRC connected mode, the UE shall transmit PUSCH according to the spatial relation, if applicable, with a reference to the RS configured with qcl-Type set to 'typeD' corresponding to the QCL assumption of the CORESET with the lowest ID on the active DL BWP of the cell in case CORESET(s) are configured on the cell.


For our concerned case, we think this is a totally new use case for spatial relation management, which, in our memory, has never been discussed before. Therefore, it is worthy to clarify the UE behavior in such a case. 
Currently, for Msg3 initial transmission and Msg3 HARQ retransmission, the spatial domain transmission filter is used up to UE implementation. In addition, for PUCCH transmission with HARQ-ACK associated with Msg4 for IDLE/INACTIVE UE, its corresponding spatial domain transmission filter is the same as that of Msg3 initial transmission. 
For the sake of discussion progress (also to not add too much burden on RAN1), we think it can be up to UE implementation to determine the spatial domain transmission filter for subsequent UL transmission during the RA-SDT procedure (i.e. some solution used for Msg3 transmission and Msg3 retransmission in legacy). Even though this is acceptable in RAN2, without a doubt, it is necessary to send an LS to RAN1 for checking the feasibility and validity with RAN1. Thus, we propose,
Proposal 1: Spatial setting for a PUSCH during subsequent transmission phase in RA-SDT procedure is not defined (Check this with RAN1). 
Next, we would like to take a look at the subsequent transmission during the CG-SDT procedure, as shown in the following figure. 


In the previous RAN2 meeting, it is agreed that the UE is not allowed to initiate subsequent UL data transmission until the reception of confirmation of initial transmission from the gNB. Thus, the first question that comes to us is that how can the UE determine the spatial relation for PUCCH transmission (for HARQ feedback) during the subsequent transmission phase. Specifically, as confirmed in the RAN1#106-e meeting that there is no need for any other PUCCH resources than common PUCCH resources used for SDT transmission, then the PUCCH transmission during CG-SDT procedure is deemed to be common PUCCH resources. According to the current 38.214 specification, the spatial relation for PUCCH transmission (on common PUCCH resources) is supposed to be determined via Msg3 transmission. However, in the CG-SDT procedure, at least for the very first transmission, there will no Msg3 transmission at all. Therefore, we think it is worthy to clarify the UE behavior in such a case.
	TS 38.213 section 9.2.1
If a UE does not have dedicated PUCCH resource configuration, provided by PUCCH-ResourceSet in PUCCH-Config, a PUCCH resource set is provided by pucch-ResourceCommon through an index to a row of Table 9.2.1-1 for transmission of HARQ-ACK information on PUCCH in an initial UL BWP of  PRBs.
The UE transmits the PUCCH using the same spatial domain transmission filter as for a PUSCH transmission scheduled by a RAR UL grant as described in Clause 8.3. 


In our understanding, for that PUCCH transmission, it seems a spontaneous logic to use the same spatial domain transmission filter as for the first CG PUSCH transmission. It looks obvious however it is not discussed in RAN1. So, if this is acceptable in RAN2, we can send an LS to RAN1 for checking the feasibility and validity with RAN1. Thus, we propose,
Proposal 2: The UE transmits the PUCCH using the same spatial domain transmission filter as for the first CG PUSCH transmission during CG-SDT procedure (Check this with RAN1).
Regarding the spatial relation for PUSCH scheduled by DCI during the CG-SDT procedure, we think this is the same issue as PUSCH transmission during RA-SDT procedure. Thus, similarly to P1, we have the following proposal, 
Proposal 3: Spatial setting for a PUSCH scheduled by DCI during subsequent transmission phase in CG-SDT procedure is not defined (Check this with RAN1). 
Conclusions
[bookmark: _Toc502437832]In this contribution, we have provided our understanding of subsequent UL transmission during the SDT procedure. The following proposals are made:
Proposal 1: Spatial setting for a PUSCH during subsequent transmission phase in RA-SDT procedure is not defined (Check this with RAN1). 
Proposal 2: The UE transmits the PUCCH using the same spatial domain transmission filter as for the first CG PUSCH transmission during CG-SDT procedure (Check this with RAN1).
Proposal 3: Spatial setting for a PUSCH scheduled by DCI during subsequent transmission phase in CG-SDT procedure is not defined (Check this with RAN1). 
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