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1. Introduction
In the RAN#95 meeting, a new WID on NR RF requirements enhancement for frequency range 2 (FR2), Phase 3 was approved [1] and it was revised in RAN #96 meeting [2]. 
The WI objectives are excerpted here as the reference for the discussion:
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According to the objectives in WID, the beam correspondence requirements for RRC_inactive and initial access should be specified at least based on below cases:

Case 1: supporting beam correspondence for non-SDT in random access procedure;

Case 2: supporting beam correspondence for RA-SDT in random access procedure;

Case 3: supporting beam correspondence for CG-SDT in RRC_inactive state. 
In this contribution, we initial discussed the related issues for beam correspondence.
2.  Discussion
Issue 1: How should the beam correspondence requirements be verified based on the associated SSB?
We can see from case 1 and case 2, both of non-SDT and RA-SDT need initiate random access process. During initial access, the MSG1 is the first message that the UE send to the network. Therefore, if the beam correspondence is valid during initial access, the UE can transmit the MSG1 only on the UL beam it autonomously selected based on the DL measurements according to the SSB received. And then the UE expects to receive the Msg2 in corresponding direction. So, the beam correspondence should be verified based on radiated preamble power pattern.
From case 3 for CG-SDT, the UE can be provided a number of SS/PBCH block indexes [image: image3.png]N,
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 to map to a number of valid PUSCH occasions for PUSCH transmissions over an association period. Therefore, if the beam correspondence is valid for RRC_inactive state, the UE can transmit CG-SDT on the Configured Grant PUSCH on the UL beam it autonomously selected based on the DL measurements according to the SSB mapping relation. And then the UE expects to receive ACK information in corresponding direction. Since the SSB mapping with the Configured Grant PUSCH also has the mapping relation with the PRACH preamble, the beam correspondence for CG-SDT could also be verified based on radiated preamble power pattern.
Proposal 1: The beam correspondence for non-SDT, RA-SDT in initial access and CG-SDT in RRC_inactive should be verified based on radiated preamble power pattern.

Issue 2: Does the UE need to indicate support beam correspondence without UL beam sweeping for RRC_inactive and initial access?
During the initial access before R-18, the beam correspondence may be invalid, the UE need use beam sweeping to send preamble one by one. Therefore, there will has two kinds of UEs with different capabilities in the network, in order to distinguish the UEs with different beam correspondence capabilities, the UEs of R-18 and forwards should indicate support beam correspondence without UL beam sweeping for RRC_inactive and initial access.
Proposal 2: The UE need indicate support beam correspondence without UL beam sweeping for RRC_inactive and initial access.

Issue 3: How does the UE indicate the capability of supporting beam correspondence without UL beam sweeping for RRC_inactive and initial access?
Based on RAN1 and RAN2 discussion:

For case 1, a UE can be provided a number of SS/PBCH block indexes associated with one PRACH occasion by ssb-perRACH-OccasionAndCB-PreamblesPerSSB.
For case 2, a UE can be provided a number of SS/PBCH block indexes associated with one PRACH occasion by sdt-CB-PreamblesPerSSB-PerSharedRO or sdt-msgA-CB-PreamblesPerSSB-PerSharedRO, respectively. 

In other word, the network can distinguish whether random access is for non-SDT or RA-SDT through the dedicated RO and/or preamble. Therefore, the capability of supporting beam correspondence without UL beam sweeping for initial access may be indicated by defining the mapping relation between supporting beam correspondence and related dedicated RO and/or preamble.
CG-SDT can’t indicate supporting beam correspondence through the mapping relation with related dedicated RO and/or preamble, due to it don’t initiate random access. Maybe, a new capability need introduce for CG-SDT, i.e., beamcorrespondence-cg-SDT. The network could distinguish whether the UE support beam correspondence according to CG-PUSCH resource the UE selected.

Proposal 3: Send LS to RAN1 and RAN2 to ask them consider how to indicate the capability of supporting beam correspondence without UL beam sweeping for RRC_inactive and initial access.
3. Conclusion

In this contribution, we discussed below issues about beam correspondence for RRC_INACTIVE and initial access:
Issue 1: How should the beam correspondence requirements be verified based on the associated SSB?

Issue 2: Does the UE need to indicate support beam correspondence without UL beam sweeping for RRC_inactive and initial access?

Issue 3: How does the UE indicate the capability of supporting beam correspondence without UL beam sweeping for RRC_inactive and initial access?
And we proposed:

Proposal 1: The beam correspondence for non-SDT, RA-SDT in initial access and CG-SDT in RRC_inactive should be verified based on radiated preamble power pattern.

Proposal 2: The UE need indicate support beam correspondence without UL beam sweeping for RRC_inactive and initial access.

Proposal 3: Send LS to RAN1 and RAN2 to ask them consider how to indicate the capability of supporting beam correspondence without UL beam sweeping for RRC_inactive and initial access.
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Beam correspondence requirements for RRC_INACTIVE and initial access


Specify UE beam correspondence requirements for initial access and RRC_INACTIVE state, for SSB-based beam correspondence without UL beam sweeping [RAN4 RF]


For RRC_INACTIVE specify at least requirements for Random Access SDT and Configured Grant SDT


Requirements for other transmission within RRC_INACTIVE state are not precluded.


For initial access, specify requirements and verification of beam correspondence requirements based on msg1 spherical coverage (at least) 


Study the potential impact on testability aspects (i.e., test time).
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