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1 Background
Verification of beam correspondence for initial access, i.e. for the RACH procedure, is gaining attention yet again. In an LS [1] RAN1 is asking about the need for defining beam correspondence requirements for RA-SDT and CG-SDT  
In current NR specification the UE Tx beam determination for both msg1 and msg3 in RACH procedure (in all RRC states) are up to UE implementation. Meantime, RAN1 understanding is that RAN4 beam correspondence requirements currently apply to RRC_CONNECTED state only.

Given the above, RAN1 would like to ask RAN4 whether there is a need to define the beam correspondence requirements for Small Data Transmission (Configured Grant SDT and/or Random Access SDT) in RRC_INACTIVE state.
in the contect of Small Data Transmission (SDT).

RAN4 has indeed discussed beam correspondence requirements for initial access. According to applicability of the current beam correspondence requirements in 38.101-2, Rel-16 enhanced beam correspondence is only a optional and applicable for RRC_CONNECTED only. This means a Rel-16 UE does not need to support SSB-based beam correspondence, and if supported, SSB-based beam correspondence without beam sweeping is not ensured.

For RA-SDT, a beam correspondence requirement similar to that for connected mode could be specified. The UE should then meet a spherical coverage measurement for msg1. The PRACH would be configured such that maximum preamble power is reached for each direction, but a Random Access Response (msg2) is not sent until the preamble power stops increasing. This is similar to the test procedure used for connected mode and would also be relevant for initial access.

Support of SSB-based beam correspondence and compliance with the corresponding minimum requirement should be mandatory and also be relevant for CG-SDT in RRC_INACTIVE.
The RAN4 work on enhanced beam correspondence requirements for Small Data Transmission (Configured Grant SDT and/or Random Access SDT) in RRC_INACTIVE state, also relevant for initial access, could be carried out e.g. in the FR2 enhancement work item.
2 Proposal

It is proposed to send the Reply LS to RAN1 attached below with an overall desctription according to the background given above.
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1. Overall Description:
RAN4 would like to thank RAN1 for the LS in R4-2111709/ R1-2106309. RAN4 has considered whether and how to define the beam correspondence requirements for Small Data Transmission in RRC_INACTIVE state.
For RA-SDT, a beam correspondence requirement similar to that for connected mode should be specified. One posible verifification of beam correspondecen is that UE should then meet a spherical coverage measurement for msg1. The PRACH would be configured such that maximum preamble power is reached for each direction, but a Random Access Response (msg2) is not sent until the preamble power stops increasing. This would be similar to the test procedure used for RRC_CONNECTED and would also be relevant for initial access.
Support of SSB-based beam correspondence and compliance with the corresponding minimum requirement should be mandatory and also be relevant for CG-SDT in RRC_INACTIVE.
The current beam correspondence requirements in 38.101-2 correspondence onare only a optional and indeed applicable for RRC_CONNECTED only.

2. Actions:

To RAN1 group.

ACTION: RAN1 to consider if the above verification of beam correspondence is sufficient for ensuring SDT functionality.
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