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1. Introduction

RACH-based and Configured-grant-based small data transmission (RA-SDT and CG-SDT) in RRC_INACTIVE state are to be introduced in NR. In this contribution, we discuss how to avoid triggering unnecessary RA during subsequent SDT.
2. Discussion 
While handling non-SDT data arrival during subsequent SDT has been widely discussed (e.g. in [1]), we focus on the case that SDT data arrives during subsequent SDT. 

If there is subsequent transmission, the UE monitors PDCCH for receiving UL grant from the network. It is possible that new SDT data arrives after the UE has sent a BSR and before the corresponding UL grant is received. In this case, the UE will trigger a new BSR, SR and then a RA procedure due to no UL-SCH resource and no PUCCH resource. Since it is expected that the network will provide a dedicated UL grant in the near future, the unnecessary PRACH transmission(s) will result in additional power consumption, which goes against the objective of SDT.
Observation 1: the UE may trigger a RA due to new SDT data arrival before dedicated UL grant is received during subsequent SDT, and thus result in additional power consumption (e.g. due to unnecessary PRACH transmission(s)).
One possible solution could be that the UE resumes its SR configuration upon initiation of the SDT procedure (or upon determining that there is subsequent transmission), so that the UE is able to signal SR to the network for requesting UL-SCH resource. However, supporting SR transmissions in RRC_INACTIVE state may result in waste of PUCCH resource since the network needs to reserve PUCCH resource for UEs with SDT.

In order to avoid triggering unnecessary RA procedure during subsequent SDT, we propose that the UE should NOT trigger a SR for new SDT data arrival during subsequent SDT. For example, after a BSR is triggered, the UE could determine whether to trigger SR based on whether a (subsequent) SDT procedure is ongoing. The UE could wait for the UL grant to be received from the network, and provide the latest buffer status to the network using this UL grant.
Observation 2: if new SDT data arrives during subsequent SDT (before UL grant is received), the UE could wait for the UL grant to be received from the network and provide the latest buffer status using this UL grant.
Proposal: The UE should not trigger a SR for new SDT data arrival during subsequent SDT.
3. Conclusion

In this contribution, we discuss how to avoid triggering RA during subsequent SDT and have the following observations/proposals:
Observation 1: the UE may trigger a RA due to new SDT data arrival before dedicated UL grant is received during subsequent SDT, and thus result in additional power consumption (e.g. due to unnecessary PRACH transmission(s)).
Observation 2: if new SDT data arrives during subsequent SDT (before UL grant is received), the UE could wait for the UL grant to be received from the network and provide the latest buffer status using this UL grant.
Proposal: The UE should not trigger a SR for new SDT data arrival during subsequent SDT. 
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