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Introduction
Beam correspondence was extensively discussed in recent meetings [1, 2]. One pending key issue is the Beam type assumed for initial access and RRC_INACTIVE state. All the following issues identified in WF [3, 4] are open for FFS due to pending decision on beam type. 
Agreements:
· There is no UL beam sweep for IA BC requirements
· At least Msg1 will be tested.
· Use PC3 as baseline for testing and requirements and handle specific values for other PC afterwards and based on the same method 
· BC is defined at maximum output power

Open issue for further study:
· Minimum peak
· RAR measurement
· Msg 3
· Msg A
· Applicability of Rel-16 SSB BC requirement 
· Requirement scenario
· Wave form
· BC tolerance 
· UE capability
· Side condition













This contribution will present further views for these open issues.
Discussion
RRC_INACTIVE/IA beam correspondence capability
Requirement applicability
As discussed in our paper [5, 6], A UE needs to do DL synchronization and SSB-based SS-RSRP measurement before accessing the network. QCL configuration for PRACH cannot be configured in this stage and SSB is the only available reference signal for UE to determine a suitable Tx beam for the follow-up PRACH transmission. The UE will determine the suitable uplink beam corresponding to the direction of the selected Rx beam based on SS-RSRP measurement. Further in [7], it summarized the situation for beam correspondence work in Rel-16. And it clearly indicates that the only SSB based beam correspondence requirement is applicable for initial access. 
Requirements for SSB-based and CSI-RS based BC were developed. This allows network to efficiently deploy different beam widths for SSB and CSI-RS. This enables e.g. to deploy wider SSB based beams for idle mode UEs and narrower CSI-RS based beams for RRC connected mode UEs.



Regarding beam correspondence for RA-SDT and CG-SDT, we also reproduced the analysis in [3] as following,
· According to SDT specification design, RA SDT can be supported in both 2-step RACH or 4-step RACH. The uplink small data can be sent in MSGA of 2-step RACH or msg3 of 4-step RACH. As such, the essence of RA SDT is a RACH procedure with different data transmitted in MSG 1 or MSGA. In the case of multiple beam operation, the existing procedure of determining UL TX beam for RACH based on SSB measurements can be reused for Random Access SDT.
· SDT procedure over CG resources can only be initiated with valid UL timing alignment. The UL timing alignment is maintained by the UE based on a SDT-specific timing alignment timer configured by the network and, for initial CG-SDT transmission, also by DL RSRP of configured number of highest ranked SSBs which are above a configured RSRP threshold. It is seen that a UE will determine the suitable Tx beam for CG-SDT over PUSCH also depends on SSB measurement.

In summary, from UE beam selection point of view, both in initial access and RRC_INACTIVE state, UE measures the DL RSRP based on SSB and select the best Rx beam then mapping to Tx beam for UL transmission. There is no difference in terms of UE beam correspondence behaviour for only SSB based beam correspondence from that in RRC connected state. Our view is that the R16 SSB based BC requirement is applicable for MSG1 and MSGA. But we are also open for further discussion on minimum peak EIRP.
Proposal 1: It is proposed to define the same set of requirements for RA-SDT, CG-SDT and initial access in the core specification.
Proposal 2: It is proposed to reuse the only SSB based beam correspondence requirements in RRC_CONNECTED state for IA, RA-SDT and CG-SDT. 
Proposal 3: Same requirement apply for MSG1 and MSG A.
Among all the scenarios of initial access, RA-SDT and CG-SDT, our understanding is that it is enough to only test the beam correspondence requirement in initial access. The reason is that,
· From a procedure point of view, the selection of suitable Tx beam in the UL is quite similar. E.g. only based on SSB measurement. No need for multiple test effort for verification of the same UE behavior.
· Initial access will be most fundamental one where UE don’t have any history information for the cell to be connected. It is meaningful to select the most fundamental one.
· It is already agreed in RRM session that Random Access SDT and Configured Grant SDT assume UE have beam correspondence capability in initial access.
Proposal 4: It is proposed to test beam correspondence requirement only in initial access for MSG1.
Waveform
Regarding the waveform, we think it is reasonable to use DFT-s-OFDM signal as the baseline. DFT-s-OFDM signal is intended to be used for uplink transmission at cell edge to reduce the PAPR and get larger output power. It complies with the purpose of BC test in initial access.
Proposal 5: DFT-s-OFDM waveform is used as the baseline for BC verification in IA.
BC tolerance 
BC tolerance requirement was introduced to allow some margin in beam correspondence for UE with UL beam sweeping capability. There seems no way for UE to do UL beam sweeping in RRC_INACTIVE and initial access. it means the UE should do beam correspondence assuming no UL beam seeping. Hence the BC Tolerance requirement seems off the scope.
Proposal 6: BC tolerance is not applicable.
UE capability
It seems UE capability does not help since there is no way to allow UE performing UL beam sweeping in initial access and RRC_INACTIVE state. 
Observation: UE capability does not help since there is no way to allow UE performing UL beam sweeping in initial access and RRC_INACTIVE state.

Summary
This contribution presented our further consideration on beam correspondence requirement for initial access, Random Access SDT and Configure Grant SDT. The following observations and proposals are concluded.
Proposal 1: It is proposed to define the same set of requirements for RA-SDT, CG-SDT and initial access in the core specification.
Proposal 2: It is proposed to reuse the only SSB based beam correspondence requirements in RRC_CONNECTED state for IA, RA-SDT and CG-SDT. 
Proposal 3: Same requirement apply for MSG1 and MSG A.
Proposal 4: It is proposed to test beam correspondence requirement only in initial access for MSG1.
Proposal 5: DFT-s-OFDM waveform is used as the baseline for BC verification in IA.
Proposal 6: BC tolerance is not applicable.
Observation: UE capability does not help since there is no way to allow UE performing UL beam sweeping in initial access and RRC_INACTIVE state.
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