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1. Introduction
We present our views on essential issues in the following structure.
1. Performance relaxation for SSB-based BC
· We provide our view on feasibility of SSB-based BC without performance relaxation
· We share our views on additional BC requirement during initial access procedure
2. SSB SNR for CSI-RS based BC
· We propose a procedure to determine SSB and CSI-RS transmission power based on a hybrid approach 
3. Test applicability rule
· We propose a test applicability rule for UL concerning MOP condition
2. SSB-based Beam Correspondence
In this section, based on technical documents [1]-[3] submitted in the last meeting, we share our view on the issue below captured in [3].
· Whether and how much performance relaxation, ∆p, relative to the condition which assumes both SSB and CSI-RS are present, is necessary
· Alt 1: ∆p = 0 dB
· Alt 2: 0 < ∆p ≤ 3 dB

In the last meeting, feasibility of SSB-based BC requirement for Rel-16 FR2 UEs without performance relaxation (∆p=0) was demonstrated by experimental results [1]. Furthermore, in order to address a concern about UE RRM performance impact due to SSB-based Rx beam refinement, an example of progressive beam refinement has been also provided in 1-1-1-5 [2]. We quote from the discussion summary in [3] that “A common understanding has emerged that it is up to UE implementation how to refine the UE beam based on SSB, with one company providing an example algorithm of hierarchical beam refinement. Other companies have argued that this implementation choice is not required by the specification.”. For the underlined statement, note that feasibility assessment doesn’t mean that it should be viable for all UE implementations. It also confirms that the requirement can indeed be established without relaxation for UEs that can support this feature.
Proposal 1: SSB-based BC requirement is feasible without a performance relaxation

UE autonomous beam correspondence is essential for overall system performance optimization in terms of resource utilization, power consumption, latency reduction, etc. Its importance is however not limited to RRC Connected mode. For example, Msg3 and Msg5 in RACH are PUSCH and PUCCH respectively, and these channels must make do exclusively with SSB for beam refinement. We believe this important aspect should be verified and it can be indirectly assessed through a Rel-16 SSB-based BC test only if Rel-16 SSB-based BC is defined without performance relaxation compared to Rel-15 BC.
Observation 1: If Rel-16 SSB-based BC is introduced without performance relaxation compared to Rel-15 BC, and if a UE satisfies the requirement, the UE is considered to support autonomous BC during initial access procedure.
3. CSI-RS based Beam Correspondence
As it was agreed in [4], CSI-RS based BC requirement will be defined in such a way that UE can receive both CSI-RS and SSB QCL’ed to the CSI-RS but fails the requirement if UE doesn’t use the CSI-RS for its beam refinement. Further, the requirement development shall not be impeded by the reply LS to [5] from RAN1.
In order to ensure that a UE satisfying Rel-16 CSI-RS based BC requirement doesn’t purely rely on SSB for beam management and to address the testability, deployment and test time concerns, RAN4 agreed to further consider the following three options.
· Alt.1: SSB and CSI-RS are present, but SSB’s PSD is backed-off by X dB from CSI-RS
· Alt.2: Decrease SSB power until UE SSB based SS-SINR measurement reporting is ≤ [-3] dB
· Alt.3: A hybrid approach

For Alt.1 and Alt.2, drawbacks to each were presented in [1][6] and a new potential issue of Alt.2 was raised during the GTW session in the previous RAN4#95e meeting that a UE with good sensitivity characteristic can be penalized in Alt.2 approach which is unfair and undesirable. In order to resolve all received issues, we propose to consider Alt.3 hybrid approach. For the approach, RAN4 agreed to consider the below.
· FFS if PSD of SSB and CSI-RS are configured differently at each angle so that SSB SNR at all AoA are low and CSI-RS SNR are at its target SNR (6dB) at all AoA, i.e., 
· SSB Ês/Iot = (6-Y)dB at UE baseband at each angle
· CSI-RS Ês/Iot = 6dB at UE baseband at each angle
· FFS if PSD of SSB and CSI-RS shall be configured with respect to the radiated requirements reference point
· FFS if this is a reasonable and/or fair test to UEs with different implementations
· 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

Taking into account all the above, we propose to make use of both SS-RSRP and SS-SINR reports to provide UE with desired SSB SNR toward all test directions based on thermal noise assumption used in reference sensitivity derivation and directivity gain gap between EIRP requirements at peak and at spherical coverage. The proposed approach also ensures that SSB power does not penalize UEs for calibration variation or NF variation across multiple modules.

Proposal 2: SSB and CSI-RS transmission power per direction is determined based on the following hybrid approach:
· Step-1) Find the best direction in terms of EIS, i.e. REFSENS direction
· Step-2) Determine a target SSB power at reference point (dBm/SCSSSB) to give SSB Ês/Iot = (6-Y)dB along REFSENS direction
· Note that:
· SSB_RP (defined in Table 6.6.4.3.1-1) is SSB power for SSB Ês/Iot = 6 dB along spherical coverage requirement direction (example 50th%-tile direction for PC3)
· ‘Gain_drop’ from REFSENS to spherical coverage requirement direction is given by difference between entries in tables 7.3.2.x-1 and 7.3.4.x-1 (example: 10.9 dB for n257, 12.6 dB for n260)
· The target received SSB power = SSB_RP - Gain_drop - Y 
· Y = 9 
· Step-3) Determine a target SS-RSRP to achieve SSB Ês/Iot = (6-Y)dB in condition after Step-2
· ​Receive SS-RSRP report
· It serves as a target SS-RSRP for all test directions
· [bookmark: _Hlk47632776]Step-4) Receive SS-SINR in condition after Step-2
· It serves as a reference SS-SINR for all test directions
· Step-5) Before testing in any other direction, set SSB power as target SSB power defined in Step-2 plus an offset
· Here, the offset is to avoid link disconnection between TE and DUT due to low SSB SNR and can be determined at RAN5 discretion. Example ‘offset’ can take on whatever value to increase DL power to maximum capability of TE
· Step-6) Adjust SSB transmission power based on Reported SS-RSRP and SS-SINR
· Reduce SSB transmission power to the lowest possible value that satisfies reported SS-RSRP ≥ target SS-RSRP determined in Step-3 and reported SS-SINR ≥ reference SS-SINR determined in Step-4
· Step-7) Adjust CSI-RS power to the fixed offset ‘Y’ from SSB power as determined by algorithm above 
· Step-8) Conduct a test at the given direction
· Step-9) Go to Step 5 until test completes
Note that Step-2 ensures that UEs with more margin to sensitivity spec are not unfairly penalized by more stringent test conditions. Step-6 ensures that the UE cannot opportunistically use SSB as a crutch for CSI-RS based beam refinement by ensuring that SSB SINR remains low in all directions. Step-6 also incorporates some robustness because it allows for minor variation across panels in a multi-panel UE.
4. Test Applicability Rule
In order to address concerns about UL testability and an increase in test cases in case if UE has different MOPs for different BC test cases, two separate applicability rules “for peak direction” and “for test cases” were proposed [2]. For the peak direction applicability rule, however, we don’t think it needs to be separately considered from “test case applicability rule” because beam peak direction will automatically be determined from test applicability rule, a.k.a. test skipping rule. 
If the UE supports any variant of BC, it is expected that it can meet all RF requirements with the side conditions associated with that variant. Note that some RF requirements are specific to beam peak direction as determined by the side condition set employed. When a UE declares support for both Rel-16 BC variants, to avoid redundant tests, UE RF performance can be evaluated with a side condition set corresponding to any one of the supported BC variants. The full test can be followed by one representative UL test (e.g. min peak EIRP requirement) using the second side condition set. The choice of ‘first’ or primary set of side condition set should be left to RAN5 discretion. 
Further, if Rel-16 SSB-based BC requirement is defined without a performance relaxation, a UE satisfying Rel-16 SSB-based BC requirement can be allowed to skip Rel-15 BC test. This applicability rule can also apply to UEs capable of Rel-16 CSI-RS based BC.
Proposal 3: 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.
· If a UE declares support for both types Rel-16 BC, it should be able to meet all requirements with either set of side conditions. Consequently, the choice of ‘first’ or primary set of side condition set should be left to RAN5 discretion.
Proposal 4: If Rel-16 SSB-based BC requirement is defined without a performance relaxation compared to Rel-15 BC, a UE satisfying Rel-16 SSB-based BC requirement is allowed to skip Rel-15 BC test.
Proposal 5: A UE satisfying Rel-16 CSI-RS based BC requirement is allowed to skip Rel-15 BC test.
3.	Conclusion
We provided our views on all remaining issues [2]-[4].

For SSB-based BC requirement in RRC Connected and Idle modes:
Proposal 1: SSB-based BC requirement is feasible without a performance relaxation
Observation 1: If Rel-16 SSB-based BC is introduced without performance relaxation compared to Rel-15 BC, and if a UE satisfies the requirement, the UE is considered to support autonomous BC during initial access procedure.

For CSI-RS based BC test procedure:
Proposal 2: SSB and CSI-RS transmission power per direction is determined based on the following hybrid approach:
· Step-1) Find the best direction in terms of EIS, i.e. REFSENS direction
· Step-2) Determine a target SSB power at reference point (dBm/SCSSSB) to give SSB Ês/Iot = (6-Y)dB along REFSENS direction
· Note that:
· SSB_RP (defined in Table 6.6.4.3.1-1) is SSB power for SSB Ês/Iot = 6 dB along spherical coverage requirement direction (example 50th%-tile direction for PC3)
· ‘Gain_drop’ from REFSENS to spherical coverage requirement direction is given by difference between entries in tables 7.3.2.x-1 and 7.3.4.x-1 (example: 10.9 dB for n257, 12.6 dB for n260)
· The target received SSB power = SSB_RP - Gain_drop - Y 
· Y = 9 
· Step-3) Determine a target SS-RSRP to achieve SSB Ês/Iot = (6-Y)dB in condition after Step-2
· ​Receive SS-RSRP report
· It serves as a target SS-RSRP for all test directions
· Step-4) Receive SS-SINR in condition after Step-2
· It serves as a reference SS-SINR for all test directions
· Step-5) Before testing in any other direction, set SSB power as target SSB power defined in Step-2 plus an offset
· Here, the offset is to avoid link disconnection between TE and DUT due to low SSB SNR and can be determined at RAN5 discretion. Example ‘offset’ can take on whatever value to increase DL power to maximum capability of TE
· Step-6) Adjust SSB transmission power based on Reported SS-RSRP and SS-SINR
· Reduce SSB transmission power to the lowest possible value that satisfies reported SS-RSRP ≥ target SS-RSRP determined in Step-3 and reported SS-SINR ≥ reference SS-SINR determined in Step-4
· Step-7) Adjust CSI-RS power to the fixed offset ‘Y’ from SSB power as determined by algorithm above 
· Step-8) Conduct a test at the given direction
· Step-9) Go to Step 5 until test completes

For test applicability rule to minimize an increase in test cases and avoid UL test ambiguities:
Proposal 3: 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.
· If a UE declares support for both types Rel-16 BC, it should be able to meet all requirements with either set of side conditions. Consequently, the choice of ‘first’ or primary set of side condition set should be left to RAN5 discretion.
Proposal 4: If Rel-16 SSB-based BC requirement is defined without a performance relaxation compared to Rel-15 BC, a UE satisfying Rel-16 SSB-based BC requirement is allowed to skip Rel-15 BC test.
Proposal 5: A UE satisfying Rel-16 CSI-RS based BC requirement is allowed to skip Rel-15 BC test.
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