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1	Introduction
The scope of the FR2 RF work item includes the following aspects directly related to beam correspondence enhancement [1]:
FR2 UE Beam Correspondence requirements to ensure that UE performs beam correspondence based on DL reference signal (SSB or CSI-RS) configured by the network
-	This work is started after RAN#84 when the Rel-15 Beam Correspondence requirements are completed
-	UE capability for supporting SSB based on BC and/or CSI-RS based on BC will be further discussed in WI phase.
-	These requirements are only valid from Rel-16 onwards

Our contribution to the RAN4 #92 meeting addressed these aspects as well as the impact of UL CA enhancements on beam correspondence in [4].  Because no agreements on beam correspondence enhancement were achieved during the RAN4 #92 meeting, this contribution focuses on the reference signal aspects related to the beam correspondence requirement and proposes agreements to scope further effort on this objective.
2	Discussion
The Rel-15 requirement on beam correspondence has assumed the presence of both SSB and CSI-RS for the purpose of deriving the RSRP estimation error (as it relates to the accuracy of UL beam selection) and the SNR side conditions.  The Rel-16 work item objective to determine whether to define a UE capability for supporting SSB based BC and/or CSI-RS based BC can be understood in two ways:
1)	The objective is intended to trigger a new evaluation of beam correspondence tolerance evaluations in an effort to define new RF requirements for a UE selecting UL beams based on measurements of SSB only or CSI-RS only.
2)	The objective is intended to provide a functional verification of the UE’s ability to select UL beams based on measurements of SSB only or CSI-RS only without necessarily reopening the RF requirement values on beam correspondence.
[bookmark: _Toc16557492][bookmark: _Toc16557787][bookmark: _Toc16617267][bookmark: _Toc16619918][bookmark: _Toc20912903][bookmark: _Toc20913651][bookmark: _Toc20913768]Observation 1:	Given the workload of Rel-16 NR RF in general and the relative value of items 1) and 2) above, it is our understanding that the Rel-16 work item beam correspondence objective is intended to provide a functional verification of the UE’s ability to select UL beams based on measurements of SSB only or CSI-RS only without necessarily reopening the RF requirement values on beam correspondence.
[bookmark: _Toc16550842][bookmark: _Toc16557495][bookmark: _Toc16557790]Based on the analysis of DL SNR side conditions for the Rel-15 requirement on bream correspondence in [3], we note that the UE’s ability to select an UL beam is directly related to the accuracy with which it estimates the optimal DL beam and is driven by RSRP error.  The RSRP error depends on SNR condition, which, in turn, depends on the RS density of the signal which the UE is configured to use for UL beam selection.
One approach to defining the SSB only/CSI-RS only BC requirement is to focus on SNR side conditions derived from typical SSB and CSI-RS configurations in the following way:
-	Baseline: identify the typical SSB and CSI-RS configuration which can represent the RS density of the Rel-15 requirement as a baseline
-	SSB only: determine the RS density reduction from baseline
-	CSI-RS only: determine the typical CSI-RS configuration in this scenario and determine the RS density reduction from baseline
-	Given the side conditions for the baseline case (i.e. the Rel-15 requirement), determine the side conditions for SSB only and CSI-RS only cases based on RS density reductions determined above
This approach allows us to maintain the same beam correspondence RF requirement for these cases by simply adjusting the SNR side conditions in the test setup to match the RS density reduction from baseline for each applicable case.
It can also be useful to identify ways to reduce the overall testing time, such that the entire spherical coverage test measurement is not performed multiple times.
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3	Conclusions
This contribution provided the analysis of the Rel-16 enhancements of the beam correspondence requirement.  The following observations and proposals have been made:
Observation 1:	Given the workload of Rel-16 NR RF in general and the relative value of items 1) and 2) above, it is our understanding that the Rel-16 work item beam correspondence objective is intended to provide a functional verification of the UE’s ability to select UL beams based on measurements of SSB only or CSI-RS only without necessarily reopening the RF requirement values on beam correspondence.

Proposal 1:	An agreement on the assumptions for the SSB configuration and CSI-RS configuration is needed based on which the beam correspondence requirements for SSB only and CSI-RS only can be defined.
Proposal 2:	The UE RF requirement on beam correspondence based on SSB only and CSI-RS only shall reuse the Rel-15 UE RF requirement, shall define new SNR conditions, and shall capture assumptions on the SSB and CSI-RS configurations.
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