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1.	Introduction
In RAN4#96e meeting the feature CR [1] for Rel-16 beam correspondence has been agreed with two remaining issues as TBD. One is the X value for side condition of CSI-RS based BC, and the other is the additional applicability rules. In this contribution, our views on the two remaining issues are presented for discussion.
2. 	Discussion
2.1	side condition of CSI-RS based BC
In RAN4#96e meeting, the method to achieve CSI-RS based condition was agreed as following [2]:
· Alt 2-1-1-1: SSB and CSI-RS are present, but SSB’s PSD is backed-off by X dB from CSI-RS
So the key issue is to determine the X value. About how to determine X value, it was agreed in RAN4#95e meeting that X will be chosen from the range [3 to 9] dB based on typical network deployment and based on UE receiver performance as shown in the WF [3]:
· How to determine the X and Y value
· X and Y is to be determined based on the PSD difference between SSB and CSI-RS in real network typical deployment, e.g. X, Y=[3 to 9] dB
· Choice of X and Y is to be determined based on an evaluation of impact on UE receiver
From network deployment perspective, [3 to 9] dB is all possible depending on implementation and 6dB seems the middle value, however, UE receiver impact should also be considered. The SNR side condition of CSI-RS is SNR>=6dB which was determined mainly based on UE receiver layer 1 measurement accuracy capability and feasible SNR range of testability. When deriving SNR side condition of CSI-RS, network deployment is not the main concern. From RF performance requirements perspective, it is noise free condition which is quite different from real network with external noise. If X is defined as 6dB, then the SNR of SSB will be 0dB in RF requirement test condition, and even worse at the test angel which is out of spherical coverage.
From the perspective of UE receiver performance and testability, a smaller X value is expected. 3dB PSD difference is distinct for UE receiver and beam correspondence is supposed to be based on CSI-RS for better performance. Considering some compromise on the PSD difference in real network, the upper limit of X value should be no more than 6dB otherwise the RF test will be unsmooth.
Proposal 1:	For Rel-16 CSI-RS based beam correspondence, the X value is preferred as 3dB, and should be no more than 6dB at the worst case.
2.2	BC additional applicability rules	
After beam correspondence is enhanced in Rel-16, there are three cases of beam correspondence, i.e. BC based on SSB and CSI-RS, BC based on SSB, BC based on CSI-RS. It is not necessary to test all of them, so a dedicated clause for applicability rules has been captured in TS 38.101-2, i.e. clause 6.6.4.4. 
It was already agreed to skip Rel-15 BC test if the UE passes either one of Rel-16 BC. But if a UE supports both Rel-16 SSB based BC and Rel-16 CSI-RS based BC, there is no agreement yet which is considered as additional applicability rule. 
In RAN4#96e meeting, there were 3 alternatives for discussion at the beginning and Alt 1-2-1-1 is precluded after 1st round discussion and two alternatives are left:
· [bookmark: _Hlk48804911]Alt 1-2-1-2: Unified side condition according to UE capability
· applicable to ∆p = 0 dB
· For a UE capable of Rel-16 BC, all UL tests requiring MOP condition are conducted based on the Rel-16 side condition-set associated with the BC capability it supports. If the UE supports both types of BC, one UL representative test (e.g. min peak EIRP testing) using the second side-condition set is additionally conducted
· Alt 1-2-1-3: Unified side condition according to SSB based BC
· applicable to ∆p = 0 dB
· If a UE meets beam correspondence requirements either based on SSB or based on CSI-RS, it is considered to have met the beam correspondence requirements based on SSB and CSI-RS.
· If a UE meets beam correspondence requirements based on SSB, it is considered to have met the beam correspondence requirements based on CSI-RS.
· The single beam peak direction for other UL tests shall be determined by the single Rel-16 BC which is to be tested according to applicability rule

During the 2nd round discussion there was already consensus captured in the email discussion summary [4] that “the issue can be concluded based on Alt 1-2-1-3”. However, this consensus was not agreed to be captured in the feature CR [1]. It was thought that the X value in side condition may have potential impact to BC additional applicability rules, as captured in the chairman notes:
· the starting pointing for finalizing the applicability rule is 1-2-1-3 in the second round summary R4-2011856. Before finalizing the applicability rule, decide on how to resolve the remaining TBD in the side condition of CSI-RS
As discussed in section 2.1, the X value is supposed to be relatively small so that the impact to BC additional applicability rule is very limited. Moreover, the beam refinement based on P3 process plays the dominant role for RF performance. During beam correspondence test, there is enough time for beam refinement based on P3 RS. During P3 beam refinement process, CSI-RS has obvious advantage than SSB. The codebook size of SSB is limited to 8 Rx beams due to the trade-off in measurement accuracy and delay, but the codebook size of CSI-RS can be much larger. Compared with 8 CSI-RS resource for Rel-15 CSI-RS based BC, the Rel-16 CSI-RS resource is maxNumberRxBeam in UE capability IE of MIMO-ParametersPerBand as shown in Table A.3.1-3 of TS 38.101-2. As a result, BC based on CSI-RS will refine to better beam peak direction than BC based on SSB. The impact of X value is very limited and can be ignored as long as the BC test could be guaranteed smoothly with the finalized X value, and Alt 1-2-1-3 still makes sense.
Moreover, the additional applicability rule based on Alt 1-2-1-3 does not mean the CSI-RS based BC is exempt from verification. It can be considered to have been verified in RRM test for CSI-RS L1-RSRP measurement accuracy test cases. Since SSB based BC which is based on SSB L1-RSRP measurement accuracy has already pass the beam correspondence RF requirement, CSI-RS based BC performance is accordingly guaranteed.
Proposal 2:	Decide additional applicability rule between Alt 1-2-1-2 and Alt 1-2-1-3; and Alt 1-2-1-3 is preferred, i.e., if a UE meets beam correspondence requirements based on SSB, it is considered to have met the beam correspondence requirements based on CSI-RS.
3. 	Conclusion
Proposal 1:	For Rel-16 CSI-RS based beam correspondence, the X value is preferred as 3dB, and should be no more than 6dB at the worst case.
Proposal 2:	Decide additional applicability rule between Alt 1-2-1-2 and Alt 1-2-1-3; and Alt 1-2-1-3 is preferred, i.e., if a UE meets beam correspondence requirements based on SSB, it is considered to have met the beam correspondence requirements based on CSI-RS.
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