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1.	Introduction
In RAN4#94-e-bis meeting, SSB based BC was agreed as feasible but an applicability rule is needed to minimized test case and test time compared with Rel-15. Besides applicability rule, performance requirements of SSB based BC will be further discussed. For CSI-RS based BC, most side conditions have been agreed except the method to achieve “CSI-RS only” conditions. In this contribution, we further discuss the remained open issues for both SSB based BC and CSI-RS based BC.
2. 	Discussion
2.1	SSB based BC
The main remaining issue for SSB based BC is the performance requirement with two options captured in the WF [1] of last meeting:
· how much performance relaxation, ∆p, relative to the condition which assumes both SSB and CSI-RS are present
· Option 1: Is feasible with ∆p = 0 dB
· Option 2: Is feasible with 0 < ∆p ≤ 3 dB
· 

As discussed in our previous paper [2], Option 2 means relaxed MOP. Relaxed MOP for SSB based BC means that SSB based BC is not feasible. Beam correspondence requirements have been defined with MOP rather than MPR. On the other hand, beam correspondence performance depends on L1-RSRP accuracy which is a function of SNR. As long as SNR side condition is guaranteed, beam correspondence performance shall not be degraded regardless of RS types. If SNR side condition could not be guaranteed, SSB based BC means not feasible.
Moreover, SSB based BC was agreed as feasible with the precondition that an applicability rule to minimized test time is needed. If SSB based BC was defined with relaxed MOP, then test cases and test time increase could not be avoided.
Based on above both technical consideration and test applicability consideration, performance relaxation for SSB based BC shall not be allowed.
Proposal 1: No performance relaxation shall be allowed for SSB based BC.
2.2	CSI-RS based BC
In RAN4#94-e-bis meeting, it was agreed in the WF [3] for BC based on CSI-RS that SSB shall be present and configured as part of side conditions for Rel-16 CSI-RS based BC. The controversial point is how to configure the SSB to achieve the “CSI-RS only” condition in order to prevent UE making use of SSB for P3 beam refinement. The alternatives are as following as captured in the WF [3]:
· Alt 1: SSB and CSI-RS are present, but SSB’s PSD is backed-off by X dB from CSI-RS
· Continue discussing how to determine X
· Alt 2: Decrease SSB power until UE SSB based SS-SINR measurement reporting is ≤ [-3] dB
· Alt 3: Decide on PSD difference for CSI-RS and SSB according to a calibration procedure
· Other alternatives can be discussed including the one where P1 CSI-RS QCL info is set to “none”
Alt 1 and Alt 2 are similar methods. For Alt 1, the backed-off value X is a fixed value for all AoAs, Alt 2 can be considered as an optimization of Alt 1 by considering the X value as a varying value depending on different AoAs. The main problem of Alt 1 is that a fixed X value can not prevent UE making use of SSB for P3 beam refinement for many AoAs, especially for the angles near to the beam peak direction. Moreover, the fixed value of X is hard to be determined, if X is small, then there is almost no difference from Rel-15 BC; if X is big, then there will be testability issue that call drop occurs for many AoAs. 
Observation 1: Alt-1 with a fixed X dB backed-off value could not guarantee “CSI-RS only” condition for many AoAs, while Alt-2 could be considered the same as Alt 1 except the X value is varying to guarantee “CSI-RS only” condition for all AoAs.
For Alt 3, the calibration procedure is based on TE EIRP test which is very time consuming and it is not affordable before considering technical issues. While Alt-2 is based on UE measurement which is very fast. 
For other alternatives such as the one where P1 CSI-RS QCL info is set to “none”, it is not clear how the PSD of SSB is configured. If the PSD of SSB is configured the same as that of Rel-15 BC, then it still could not prevent UE making use of SSB for P3 beam refinement depending on UE implementation. On the other hand, it seems there is no confliction between this alternative and Alt 2.
Based on above discussion, Alt 2 is the most feasible method to configure the PSD of SSB in CSI-RS based BC test.
Proposal 2: Alt 2 is proposed as the method to configure the PSD of SSB in CSI-RS based BC test, i.e., decrease SSB power until UE SSB based SS-SINR measurement reporting is ≤ [-3] dB.
2.3	UE capability for Rel-16 BC
UE capability for Rel-16 BC was discussed in last meeting and will be further discussed in feature list group. Based on the discussion of last meeting, majority view for CSI-RS based BC is optional UE capability; for SSB based BC, there are controversial views. From network side, CSI-RS is optional in deployment so that UE is expected to mandatorily support SSB based BC; From UE side, we have just experienced long feasibility discussion and now performance relaxation discussion for SSB based BC is still open. Based on current situation, a proper way is also to set SSB based BC as optional UE capability without performance relaxation.
Proposal 3: Rel-16 SSB based BC and CSI-RS based BC are both optional UE capability.
2.4	Applicability rule
In RAN4#94-e-bis meeting, SSB based BC was agreed as feasible with a precondition that an applicability rule is needed to minimized test time and test time compared with Rel-15. In the WF [1] for SSB based BC of last meeting, it was already agreed that Rel-15 BC test is declared automatically passed if a UE passed Rel-16 SSB based BC using the same SSB configuration and SNR as in Rel-15.
When CSI-RS based BC is involved, there will be two sets of BC test for Rel-16. To minimize the test case and test time, an applicability rule is needed among Rel-16 SSB based BC, Rel-16 CSI-RS based BC and Rel-15 BC. Based on proposal 1 that performance requirements for the 3 kinds of BC are the same, the following applicability rule is proposed to minimize test case and test time:
· 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.
Proposal 4: for beam correspondence test, the following applicability rule is proposed:
· 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.
Another applicability issue is the applicability rule for peak direction. In last meeting it was agreed that a single beam peak direction shall be chosen for other UL tests in WF [1]:
· how to define the applicability rule for peak direction:
· A single beam peak direction shall be chosen for other UL tests based on Rel-15 vs Rel-16 test-skipping rule:
· FFS on the detail procedure
· 
· 

With the applicability rule in Proposal 4, only one kind of BC test is needed. It is natural that the single beam peak direction for other UL tests shall be determined by the single Rel-16 BC which is to be tested.
Proposal 5: based on Proposal 4, 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.
3. 	Conclusion
Proposal 1: No performance relaxation shall be allowed for SSB based BC.
Observation 1: Alt-1 with a fixed X dB backed-off value could not guarantee “CSI-RS only” condition for many AoAs, while Alt-2 could be considered the same as Alt 1 except the X value is varying to guarantee “CSI-RS only” condition for all AoAs.
Proposal 2: Alt 2 is proposed as the method to configure the PSD of SSB in CSI-RS based BC test, i.e., decrease SSB power until UE SSB based SS-SINR measurement reporting is ≤ [-3] dB.
Proposal 3: Rel-16 SSB based BC and CSI-RS based BC are both optional UE capability.
Proposal 4: for beam correspondence test, the following applicability rule is proposed:
· [bookmark: _GoBack]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.
Proposal 5: based on Proposal 4, 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.
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