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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 the beam selection for CG-SDT.
2. Discussion 
In RAN2 #112 meeting, it has been agreed that “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.” Thus, in CG-SDT the UE will select a beam (SSB) for performing the very first UL transmission using the CG resource associated with the selected beam. The beam selection in CG-SDT is similar to the one in legacy RA procedure.
Observation 1: In CG-SDT, the UE selects a beam for performing the very first UL transmission using the CG resource associated with the selected beam. 
After the very first UL transmission, subsequent new transmission(s) may follow (which is under network control). It is also possible that the very first UL transmission or the subsequent new transmission is not successful and retransmission is required. In case dynamic grant (DG) is to be used for the subsequent new/re-transmission, the network could indicate which beam is to be used (e.g. through DCI). Thus the UE does not need to perform beam selection.

Observation 2: After the very first UL transmission in CG-SDT, subsequent new transmission(s) and/or retransmission(s) may follow. 
Observation 2a: In case DG is to be used in the above two cases, the network could indicate which beam the UE should use.
On the other hand, in case CG is to be used for the subsequent new transmission or retransmission, whether the UE still uses the same beam for performing the new/re-transmission is not yet confirmed. 
Observation 2b: In case CG is to be used in the above two cases, whether the UE still uses the same beam for performing the new/re-transmission is not yet confirmed .
There are three options in case the transmissions are based on CG:

· Option 1: the UE uses the same beam for all (subsequent) new transmission(s) and retransmission(s)
In this option, after the UE initiates CG-SDT and selects a beam for the very first UL transmission, the UE uses the same beam for all the subsequent new/re-retransmissions. This option corresponds to performing beam selection #1 only in Figure 1.
· Option 2: the UE selects a beam for each (subsequent) new transmission, and for each (subsequent) new transmission the UE uses the same beam for retransmission(s) after this (subsequent) new transmission
In this option, after the UE initiates CG-SDT and selects a beam for the very first UL transmission, the UE only performs beam selection for each subsequent new transmission. For retransmission(s) after a (subsequent) new transmission, the UE uses the same beam selected for the new transmission. This option corresponds to performing beam selection #1 and #2 in Figure 1.
· Option 3: the UE selects a beam for each (subsequent) new transmission, and for each (subsequent) new transmission the UE also selects a beam for each retransmission after this (subsequent) new transmission
In this option, after the UE initiates CG-SDT and selects a beam for the very first UL transmission, the UE performs beam selection for each subsequent new transmission. The UE also performs beam selection for each retransmission after a (subsequent) new transmission. This option corresponds to performing beam selection #1, #2 and #3 (i.e. all beam selections) in Figure 1.
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Figure 1, example of a CG-SDT procedure including one subsequent new transmission and one retransmission.
RAN2 needs to confirm which option is adopted in CG-SDT when CG is used for the new/re-transmission. Since the beam quality may vary due to e.g. UE mobility, the subsequent transmissions may fail if same beam is always used, and thus we do not prefer Option 1. 

Proposal: RAN2 to confirm which of the following 3 options is adopted in case CG is to be used for the (subsequent) new/re-transmission in CG-SDT:
· Option 1: the UE uses the same beam for all (subsequent) new transmission(s) and retransmission(s)
· Option 2: the UE selects a beam for each (subsequent) new transmission, and for each (subsequent) new transmission the UE uses the same beam for retransmission(s) after this (subsequent) new transmission
· Option 3: the UE selects a beam for each (subsequent) new transmission, and for each (subsequent) new transmission the UE also selects a beam for each retransmission after this (subsequent) new transmission
3. Conclusion

In this contribution, we discuss the beam selection for CG-SDT and have the following observations/proposals:
Observation 1: In CG-SDT, the UE selects a beam for performing the very first UL transmission using the CG resource associated with the selected beam. 
Observation 2: After the very first UL transmission in CG-SDT, subsequent new transmission(s) and/or retransmission(s) may follow. 
Observation 2a: In case DG is to be used in the above two cases, the network could indicate which beam the UE should use.
Observation 2b: In case CG is to be used in the above two cases, whether the UE still uses the same beam for performing the new/re-transmission is not yet confirmed .
Proposal: RAN2 to confirm which of the following 3 options is adopted in case CG is to be used for the (subsequent) new/re-transmission in CG-SDT:

· Option 1: the UE uses the same beam for all (subsequent) new transmission(s) and retransmission(s)
· Option 2: the UE selects a beam for each (subsequent) new transmission, and for each (subsequent) new transmission the UE uses the same beam for retransmission(s) after this (subsequent) new transmission
· Option 3: the UE selects a beam for each (subsequent) new transmission, and for each (subsequent) new transmission the UE also selects a beam for each retransmission after this (subsequent) new transmission
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