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1. Introduction

RACH-based and Pre-configured PUSCH resources based small data transmission (SDT) in RRC_INACTIVE are to be introduced in NR. In this contribution, we discuss the association between the pre-configured PUSCH resources for SDT and beam.
2. Discussion 
NR supports beam operation. In RRC_CONNECTED state, the network could control which beam is to be used (by the UE and the network) for transmission/reception. But in RRC_INACTIVE state, since the radio condition of different beams could vary even if the UE is stationary, the network cannot precisely predict, at the time of configuring the pre-configured PUSCH resources, which beam is the most suitable beam for SDT.
Observation: In RRC_INACTIVE state, the network could not precisely predict which beam is suitable for a UE to perform SDT. 
Despite the network could not precisely predict the suitable beam for SDT, the network still needs to decide which beam(s) is associated with the pre-configured PUSCH resources at the time of configuring the pre-configured PUSCH resources. There may be several approaches for the network to decide the association.
A first approach is to associate the pre-configured PUSCH resources with a single SSB of the Cell. In this approach, a UE may determine, each time before performing the SDT, whether to use the pre-configured PUSCH resources based on quality of the associated SSB. This approach is resource efficient. However, applicability of the pre-configured PUSCH resources would be too restrictive, e.g. the UE cannot use the SDT even due to slight movement or rotation.

A second approach is to reserve the pre-configured PUSCH resources for all SSB beams of the Cell. In this approach, the UE is allowed to select a best beam based on quality of SSBs (e.g. similar to the selection in RACH procedure) each time before performing the SDT. The obvious drawback of this approach is the resource inefficiency and the network needs to perform blind-decoding on all beams.
A third approach is to associate the pre-configured PUSCH resources with a set of SSBs of the Cell, and it could be up to network to decide which SSB(s) is included in the set of SSBs for each UE. A UE is allowed to select a beam among the set of SSBs if there is more than one SSB in this set. Compared to the first and the second approach, this approach is more flexible, and the first approach and the second approach could be considered as special cases of the third approach.
Therefore, we propose to adopt the third approach for the association between the pre-configured PUSCH resources and beam(s).
Proposal: network is allowed to associate pre-configured PUSCH resources for SDT with a number of SSBs of the cell.
3. Conclusion

In this contribution, we discuss the association between the pre-configured PUSCH resources for SDT and beam and have the following observations/proposals:

Observation: In RRC_INACTIVE state, the network could not precisely predict which beam is suitable for a UE to perform SDT. 
Proposal: network is allowed to associate pre-configured PUSCH resources for SDT with a number of SSBs of the cell.
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