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Introduction
This email discussion summary covers the following topics:
1. Beam correspondence based on SSB
2. Beam correspondence based on CSI-RS
3. Implementing the agreements into the specification

Topic #3 will be available for discussion durng the second round, after agreements are reached on the technical aspects related to BC based on SSB and BC based on CSI-RS, respectively.
This document captures the outcome of round 1 and round 2 of the email discussion.
Topic #1: Beam correspondence based on SSB
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	tdoc
	source
	title and views

	R4-2006319
	Sony, Ericsson
	Remaining issues in beam correspondence
Observation 1: There is no inherent difference in terms of beam correspondence performance between types of DL reference signals.
Observation 2: Under the side condition of SNR = 6 dB with a finite number of beams, it is possible to meet the same RSRP error model, used for the Rel-15 BC requirement, for the Rel-16 requirements. Thus no further performance relaxation is needed.
Observation 3: Relax the requirement of BC based on SSB may lead the test results to become less valuable to the network.
Proposal 1: BC based on SSB requirement is feasible, and there is no performance relaxation needed using the same side condition as in Rel-15.
Proposal 3: Rel-15 BC test is declared automatically passed if a UE passes the Rel-16 BC based on SSB or the Rel-16 BC based on CSI-RS using the same (or more stringent) side condition as in Rel-15.
Proposal 4: Msg.1 EIRP shall be met separately unless SSB-based BC is defined without relaxation.
Proposal 5: If a UE supports Rel-16 BC based SSB and/or CSI-RS and the UE is Rel-15 BC bit-0 UE, it is an invalid scenario and should not be allowed. For Rel-16 BC requirement, we propose to remove the bit 1 or 0 for beam correspondence.

	R4-2006357
	Apple Inc.
	Remaining issues with beam correspondence in Rel-16
Proposal 1: On the aspect of how much performance relaxation, ∆p, relative to the condition which assumes both SSB and CSI-RS are present, our preference is to select Option 2 (is feasible with 0 < ∆p ≤ 3 dB).
Proposal 2: On the aspect of how to define the applicability rule for peak direction, RAN4 shall restrict the side condition applicability only to the Rel-16 beam correspondence enhancement, and all of the remaining FR2 RF requirements in Rel-16 shall continue to be defined based on the Rel-15 side conditions (i.e. both SSB and CSI-RS signals are present during beam peak search and spherical coverage measurements).
Proposal 3: Rel-16 beam correspondence enhancements can be applicable to both Rel-15 beam correspondence types of UEs (bit-0 and bit-1) and are independent of the Rel-15 beam correspondence capability.
Proposal 4: RAN4 should discuss how to define a new capability related to Rel-16 beam correspondence enhancement.

	R4-2006428
	Samsung
	Discussion on Rel-16 beam correspondence
Proposal 1: No performance relaxation shall be allowed for SSB based BC.
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:
- 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.

	R4-2006512
	Nokia, Nokia Shanghai Bell
	FR2 Beam Correspondence enhancements
Proposal 2: No performance relaxation are allowed for enhanced BC requirements based on SSB i.e. ∆p = 0 dB is agreed.

	R4-2006564
	Intel Corporation
	On SSB Based Beam Correspondence
Proposal 1: RAN4 revisits the SSB periodicity =20ms for SSB based BC. Suggest SSB periodicity = 5ms to reduce the test time in RRC connected mode
Proposal 2: UL tests are performed under CSI-RS based BC. SSB based BC is limited to minimum peak EIRP test with test grid points confined within proximity of the peak found by CSI-RS based BC and consider the requirement is met if peak EIRP of SSB based BC is not less ∆p dB than peak EIRP
Proposal 3: Allow UE to use capability signaling to declare option 1 (∆p = 0 dB) and option 2 (0 < ∆p ≤ 3 dB).
Proposal 4: RAN4 should conclude the value of ∆p for SSB based BC before discussing it in feature list group as mandatory or optional feature.
Proposal 5: Rel-16 UEs are clarified in the same way as bit-0 and bit-1 defined in Rel-15. On top of that, for SSB based BC, additional ∆p may apply to both bit-0 and bit-1 UEs.

	R4-2006738
	LG Electronics
	Enhanced beam correspondence capability in rel-16 at FR2
Proposal 1: RAN4 shall decide the side conditions for SSB-based eBC to keep existing BC requirements in Rel-15. And UE report either SSB-based or CSI-RS based eBC capability to minimize OTA test time.
Proposal 2: Enhanced Beam Correspondence in rel-16 shall be optional. If UE support eBC in Rel-16 and passes the requirements, then the BC requirement in Rel-15 will be skipped as mentioned in WF [4].

	R4-2006900
	NTT DOCOMO, INC.
	Views on beam correspondence enhancement based on SSB in Rel-16
Observation 1:
In Rel-15 test assumption, both SSB and CSI-RS are transmitted from gNB by applying the same Tx beam, then UE would assume the same spatial Rx parameters to receive both SSB and CSI-RS.

Observation 3:
UE can know the direction of this SSB used for attaching the network when tests including EIS and EIRP are performed.

Proposal 1:
No need to add performance relaxation on SSB only beam correspondence since performance based on only SSB would be the same or quite similar compared to Rel-15 except for the time on testing and deciding Rx beam.

Proposal 2:
UE capability on beam correspondence based on only SSB shall be introduced as mandatory. 

Proposal 3: 
If Rel-16 UE can support beam correspondence based on only SSB, UE only performs the test specified in Rel-16 and can skip the test specified in Rel-15 since it would be the same performance.

Proposal 4: 
If RAN4 agrees to introduce beam correspondence based on SSB with relaxation, Rel-15 tests cannot be skipped since the performance is different between Rel-15 and Rel-16.


	R4-2007082
	OPPO
	On SSB based BC
Observation 1: Long test time in addition to Rel-15 BC test is one of the major concern in introducing SSB-only based BC tests.
Observation 2: Main difference in Rel-16 BC comparing to Rel-15 BC is the reference signals provided considering the SNR level agreed is same.
Observation 3: For UE with 8 SSB Rx beams around 1dB difference is observed if additionally 16 CSI-RS beams are provided, and EIRP loss is reduced when the SSB based Rx beam increases.
Observation 4: Standard deviation of RSRP measurement converges to around 0.5 dB when the number of REs provided for measurement is larger than 20 and keep transmitting.
Observation 5: No consensus has been reached on the number of impacts between only SSB condition and both SSB and CSI-RS condition, further alignment on this issue by simulation seems not possible considering the tight schedule of Rel-16.
Observation 6: If same requirements are adopted, Rel-16 BC test will be no easier than Rel-15 BC test, and UE passes Rel-16 SSB-only based BC is expected to also pass Rel-15 BC test. Otherwise, difficult to make judgment between Rel-16 and Rel-15 requirements.
Observation 7: For Tx requirements which is same for Rel-16 and Rel-15, can be only tested once regardless of whether Rel-16 BC is same to Rel-15 BC or not.
Observation 8: If no relaxation is defined then in reality Rel-16 requirements is no easier than Rel-15, UE with bit-0 in Rel-15 should not declare supporting of Rel-16 BC.
Observation 9: If relaxation is defined then Rel-16 capability and Rel-15 bit-0/bit-1 can be independent.
Proposal 1: From compromise between testing time and requirement perspective, it is proposed to keep Rel-16 SSB-only BC requirements same as Rel-15 BC requirements, and UE pass Rel-16 SSB-only BC tests will skip Rel-15 BC tests.
Proposal 2: Tx requirements other than BC only need to be tested once, regardless whether Rel-16 BC is same to Rel-15 BC or not.
Proposal 3: For UEs supporting Rel-16 BC, all other Tx requirements is tested with beam peak or TRP derived by Rel-16 BC and skip Rel-15 tests if beam correspondence requirements are same for Rel-16 and Rel-15, otherwise, only test with beam peak or TRP derived by Rel-15 BC.
Proposal 4: If no relaxation is defined, Rel-16 BC can only be declared by UE with bit 1 in Rel-15, otherwise, Rel-16 BC and Rel-15 BC are independent capability can be declared by both bit 0 and bit 1 UE.

	R4-2007283
	Qualcomm Incorporated
	FR2 Beam Correspondence
Observation 1: A Rel-15 compliant UE already meets EIRP requirements (min. peak and spherical coverage) with SSB as the sole reference signal.
Observation 2: A UE’s ability to project UL power in any direction (EIRP) in connected mode is not compromised by SSB as choice of beam management reference signal.
Observation 3: UE can progressively refine beam based on serving SSB while satisfying RRM requirements.
Observation 4: 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 an autonomous BC during initial access procedure.
Proposal 1: SSB-based BC requirement is feasible without a performance relaxation
Proposal 3: For a UE capable of Rel-16 BC, all UL tests requiring MOP condition are conducted based on the Rel-16 RS-set it declares support for. If the UE supports both types of RS-sets for Rel-16 BC, one UL representative test (e.g. min peak EIRP testing) using the second RS is additionally conducted.
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.

	R4-2008155
	Huawei, HiSilicon
	On beam correspondence requirement for Rel-16
Observation 6: the current SSB configuration for Beam correspondence test have impact on the UL and DL beam match accuracy.
Observation 7: rough or fine beam selection in P1 procedure is compromise between search time and DL beam selection accuracy, whether refinement shall be fulfilled in P1 procedure in up to UE implementation.
Observation 8: rough beam DL beam search will cause 7dB SNR difference which is defined in TS 38.133.
Observation 9: UE using rough beam in P1 procedure cannot fulfill the RF requirement of beam correspondence defined in the current spec even side condition on SNR is increased by 7dB.
Proposal 2: For SSB only based BC, 3dB degeneration for both bit 1 and bit 0 UEs on Beam correspondence requirement shall be provided.

	R4-2008205
	Futurewei
	Remaining details on SSB based beam correspondence
Observation 1: For some UE implementations, the limited number of Rx beam for SSB measurements needs to be taken into account when considering appropriate requirements.
Observation 2: SSB-based coarse receive beam search/selection followed by finer beam selection is practical and common in many of the scenarios (e.g mobility). In the test how to ensure this aspect needs to be clarified.
Proposal 1: For BC test based on SSB only, 3dB relaxation should be applied on UE beam correspondence requirement



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: Remaining issues with BC based on SSB
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1-1-1: Whether and how much performance relaxation, ∆p, relative to the condition which assumes both SSB and CSI-RS are present, is necessary
· Proposals
· Alt 1-1-1-1: ∆p = 0 dB
· Alt 1-1-1-2: 0 < ∆p ≤ 3 dB
· Alt 1-1-1-3: Allow UE to use capability signaling to declare option 1 (∆p = 0 dB) and option 2 (0 < ∆p ≤ 3 dB)
Issue 1-1-2: SSB periodicity
· Proposal: RAN4 revisits the SSB periodicity =20ms for SSB based BC. Suggest SSB periodicity = 5ms to reduce the test time in RRC connected mode
Issue 1-1-3: How to define the applicability rule for peak direction
· Proposals
· Alt 1-1-3-1: restrict the side condition applicability only to the Rel-16 beam correspondence enhancement, and all of the remaining FR2 RF requirements in Rel-16 shall continue to be defined based on the Rel-15 side conditions (i.e. both SSB and CSI-RS signals are present during beam peak search and spherical coverage measurements).
· Alt 1-1-3-2:
· 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
· Alt 1-1-3-3: UL tests are performed under CSI-RS based BC. SSB based BC is limited to minimum peak EIRP test with test grid points confined within proximity of the peak found by CSI-RS based BC and consider the requirement is met if peak EIRP of SSB based BC is not less ∆p dB than peak EIRP
· Alt 1-1-3-4: Enhanced Beam Correspondence in rel-16 shall be optional. If UE support eBC in Rel-16 and passes the requirements, then the BC requirement in Rel-15 will be skipped
· Alt 1-1-3-5: For a UE capable of Rel-16 BC, all UL tests requiring MOP condition are conducted based on the Rel-16 RS-set it declares support for. If the UE supports both types of RS-sets for Rel-16 BC, one UL representative test (e.g. min peak EIRP testing) using the second RS is additionally conducted.
· Alt 1-1-3-6: Tx requirements other than BC only need to be tested once, regardless whether Rel-16 BC is same to Rel-15 BC or not. For UEs supporting Rel-16 BC, all other Tx requirements is tested with beam peak or TRP derived by Rel-16 BC and skip Rel-15 tests if beam correspondence requirements are same for Rel-16 and Rel-15, otherwise, only test with beam peak or TRP derived by Rel-15 BC.
Issue 1-1-4: Further refinement of the agreement “Rel-15 BC test is declared automatically passed if a UE passes Rel-16 BC test using the same SSB configuration and SNR as in Rel-15” in WF R4-2005735
· Proposals
· Proposal 1-1-4-1: If RAN4 agrees to introduce beam correspondence based on SSB with relaxation, Rel-15 tests cannot be skipped since the performance is different between Rel-15 and Rel-16.
· Proposal 1-1-4-2: If no relaxation is defined, Rel-16 BC can only be declared by UE with bit 1 in Rel-15, otherwise, Rel-16 BC and Rel-15 BC are independent capability can be declared by both bit 0 and bit 1 UE.
Issue 1-1-5: Common understanding on coarse/fine receive beam search
· Proposal: How to ensure the UE is not precluded from following an SSB-based coarse receive beam search/selection followed by finer beam selection needs to be clarified

Companies views’ collection for 1st round 
Open issues 
	Issue
	Comments

	Issue 1-1-1: Whether and how much performance relaxation, ∆p, relative to the condition which assumes both SSB and CSI-RS are present, is necessary
	Intel: Option 3
LGE: We prefer Alt 1-1-1-1: ∆p = 0 dB to skip the rel-15 BC requirements.
Qualcomm: We have shown measurement data (R4-2007283) from a UE that can refine its beams with SSB as its sole beam management reference signal. Beam refinement based on SSB measurements is not precluded by the standard because it does not mandate that SSB measurement be limited to rough beams. The SSB-based BC capability effectively requires UE to exercise this choice. We consequently do not see the need for delta(P) and support Alt 1-1-1-1. See also Qualcomm response to 1-1-1-5 for more detail.
NTT DOCOMO, INC: We support Alt 1-1-1-1. There is no relation whether UE Rx beam is rough or not, and as Qualcomm mentioned, SSB measurement is not limited to rough beam in case that network transmits a lot of SSBs, e.g., 64 in FR2.
Samsung: we prefer Alt 1-1-1-1: ∆p = 0 dB. If current side condition can not guarantee ∆p = 0 dB, then what we should do is to improve side condition. If there is no room to improve side condition, then SSB based BC means not feasible. In our understanding, SSB based BC with power relaxation means that SSB based BC is not feasible. On the other hand, power relaxation makes the R16-R15 applicability skipping rule not possible. In last meeting we have agree that SSB based BC is feasible but minimize test time compared with Rel-15 BC, from this point of view, power relaxation is also not preferred.
Nokia: Alt 1-1-1-1: ∆p = 0 dB
SONY: Alt 1-1-1-1: ∆p = 0 dB. As we have simulated and analyzed in our contribution R4-2006319, with SNR = 6dB, it is possible for UE to meet spherical coverage requirement without any performance relaxation. 
We also argue that if the performance relaxation would be defined, the Rel-16 BC can hardly be seen as an enhancement comparing to Rel-15 BC, but rather a leverage of side condition and requirement. It will also increase the test time since both Rel-15 BC and Rel-16 BC must be tested in this case.
If the SSB BC test would be defined with some performance degradation, Msg.1 EIRP shall be met separately as we proposed in our contribution.

OPPO: Option 1. In our view, the condition is different between Rel-16 BC and Rel-15 BC which will cause performance degradation, however, from compromise between testing time and requirement perspective, we are fine with keeping Rel-16 SSB-only BC requirements same as Rel-15 BC requirements in condition of UE pass Rel-16 SSB-only BC tests will skip Rel-15 BC tests.
Futurewei: Alt 1-1-1-2.  
Huawei: option 2. In real network, SSB is provided much more than test condition. The capability is not needed under real network.
Ericsson: Alt 1-1-1-1. The network must be able to rely on SSB-only BC. If ∆p = 0 dB cannot be agreed, we reiterate our proposal: Msg.1 EIRP shall be met separately unless SSB-based BC is defined without relaxation.
Apple: Alt 1-1-1-2

	Issue 1-1-2: SSB periodicity
	Intel: Support proposal to reduce the test time.
LGE: we support to reduce SSB periodicity = 5ms
Qualcomm: We understand that the test time can be reduced by the proposal, but we prefer to keep the current SSB periodicity because it is closer to real deployment conditions
NTT DOCOMO, INC.: We would like to keep SSB periodicity 20ms. If SSB periodicity is 5ms, there is less resources to allocate data due to Rx beam sweeping. It is far from practical deployment in FR2.
Samsung: compared with hours OTA test time, the saved test time due to shorter SSB periodicity seems not obvious.
Nokia: We prefer to keep the existing SSB periodicity of 20 ms.
SONY: We prefer to keep the 20 ms since it close to practical deployment as QC and DCM mentioned.  
OPPO: support the proposal
Futurewei: Prefer to keep SSB periodicity 20ms
Huawei: prefer to use the SSB periodicity close to real deployment conditions.
Ericsson: it should be a value representative of a configuration in the field, 20 ms should be kept.
Apple: If we change SSB periodicity to 5ms, then we cannot assume all SSB are used for L1-RSRP measurement, which implies that the SSB periodicity for BC is greater than 5ms.

	Issue 1-1-3: How to define the applicability rule for peak direction
	Intel: We support all alternatives,  1-1-3-1 to 1-1-3-6.
LGE: we support all alternatives Alt 1-1-3-2, Alt 1-1-3-4 and Alt 1-1-3-6. The Alt 1-1-3-3 and Alt 1-1-3-5 will be increase OTA test time due to test the both reference-RS. So 
Qualcomm: This issue applies to Rel-16 eBC in general, and is not specific to SSB-based BC. 
Beam peak direction choice will naturally emerge from the outcome of the test skipping rules that we establish between Rel-15 BC and Rel-16 eBC. 
Samsung: we support Alt 1-1-3-2. Alt 1-1-3-4 and Alt 1-1-3-6 are also reasonable. Agree with Qualcomm that the peak direction choice will be the natural outcome of test applicability skipping rule
Nokia: We agree with Qualcomm and Samsung that this is related to eBC in general and not only SSB based and general rules between Rel-15 BC and Rel-16 eBC requirements and test cases should be agreed.
SONY: we prefer the solution in Alt 1-1-3-2 since we think it offers the completely solution to eliminate all the ambiguities here. Alt 1-1-3-1 and Alt 1-1-3-6 are also capable solutions in our understanding. 
OPPO: Alt 1-1-3-6: Tx requirements other than BC only need to be tested once, regardless whether Rel-16 BC is same to Rel-15 BC or not. For UEs supporting Rel-16 BC, all other Tx requirements is tested with beam peak or TRP derived by Rel-16 BC and skip Rel-15 tests if beam correspondence requirements are same for Rel-16 and Rel-15, otherwise, only test with beam peak or TRP derived by Rel-15 BC.
Apple: Alt 1-1-3-1 is the only applicable alternative, since the work item scope restricts the applicability of the enhancement to beam correspondence only. It is not in the work item scope to change the beam peak direction or spherical coverage requirements for all RF requirements in TS38.101-2.

	Issue 1-1-4: Further refinement of the agreement “Rel-15 BC test is declared automatically passed if a UE passes Rel-16 BC test using the same SSB configuration and SNR as in Rel-15” in WF R4-2005735
	Intel: Proposal 1-1-4-1. First, our view is whether relaxation is allowed or not, should be applicable to both bit-0 and bit-1 Rel-15 UEs. That means Rel-16 relaxation (0<∆p<3dB) or no relaxation are on top of both Rel-15 bit-0 and bit-1 UEs’ requirements.
LGE: RAN4 shall guarantee to keep the existing BC requirements without relaxation. So RAN4 will decide these side conditions for SSB-based eBC in rel-16. And the eBC requirement will be applied to both bit-0 and bit-1 UEs.
NTT DOCOMO, INC.: Our original proposal is that Rel-15 BC test can be skipped if SSB only eBC in Rel-16 is introduced without relaxation (∆p = 0) and UE supports it. We wonder if there is such a UE which does not support Rel-15 BC (bit-0) but can support Rel-16 SSB only eBC.
Samsung: we have refinement proposal in our CR R4-2006429
Nokia: First we should agree the eBC requirements and related assumptions before we can decide details when some test cases are automatically based.
SONY: Support proposal 1-1-4-1. 
For proposal 2, we would like to reiterate our proposals that there is no need to introduce the bit1/0 for Rel-16 BC.
OPPO: Both proposals. For the proposal 2, the bit-0 and bit-1 defined in Rel-15, our understanding is if same SNR condition and same requirements then it is expected that Rel-16 requirements is same or tighter than Rel-15, then UE with bit-0 in Rel-15 should not declare supporting of Rel-16 BC. On the other hand, if the requirements are relaxed in Rel-16 while keep same SNR condition, the Rel-16 capability and Rel-15 bit-0/bit-1 can be independent.
Ericsson: we are lost in this BC capability/compliance discussion. SSB-based BC is fundamental for network operation, seriously worrying if not feasible. Work should focus on this rather than discussing escape routes for not passing a test. A UE that is compliant with the SSB BC Rel-16 test without relaxation (which should be feasible) cannot set bit-0 in the Rel-15 BC test.
Apple: According to our understanding, Issue 1-1-4 only applies if RAN4 agrees to define the enhanced beam correspondence requirement based on ∆p = 0 (Issue 1-1-1). Only in that case, all of the SSB side conditions are the same as Rel-15. However, as we had shown in previous contributions, ∆p has to be non-zero, and the agreement on the Rel-15 test case being automatically passed if the Rel-16 requirement is passed is no longer applicable.  We believe that with ∆p non-zero some test case reduction can be considered, but we should first align on the requirement definition.

	Issue 1-1-5: Common understanding on coarse/fine receive beam search
	Intel: We think it is up to UE’s implementation how to take fine beam during SSB L1-RSRP measurements.  That is why we propose SSB based BC without relaxation is defined as an optional feature.
LGE: LGE also think that UE find the peak received beam based on SSB L1-RSRP measurement. The REl-15 BC with SSB and CS-RS is mandatory and the rel-16 eBC should be specified as optional feature.
Qualcomm: We want to reiterate what we shared in our paper below.
SSB-based RRM requirements upper-bound the number of Rx beams to 8, in context of a specific cell search and measurement timeline/performance requirement. The standard however does not mandate that only rough beams can be used to measure SSBs. An example high level UE algorithm to implement SSB based beam refinement can be constructed as follows:
1. For serving-cell SSB measurements, use progressively refined beam when conditions allow
2. To search other cells/SSBs, use rough beams on other SSB bursts in SMTC windows
When a UE measures serving SSB, per RRM requirements, the UE is always provided with at least 8 serving SSBs. With this configuration, UE may sweep 8 different directions or it may perform a one-shot serving SSB measurement and save power. Recall that L1-RSRP performance requirements are defined based on single-shot measurement. For new-cell detection and/or detected-cell measurement, the standard allows UE to not expect downlink/uplink scheduling.

Besides, we provide a straightforward example of the first bullet above “For serving-cell SSB measurements, use progressively refined beam when conditions allow”;
1. At time-1, UE receives 8 SSB bursts.
0. UE obtains 8 sets of data pair, e.g. (rough beam-1, RSRP-1), (rough beam-2, RSRP-2), …, (rough beam-8, RSRP-2).
0. UE find the data set corresponding to the max RSRP out of 8 sets, for example, (rough beam-2, RSRP-2)
1. At time-2, UE receives 8 SSB bursts.
1. UE measures RSRP with rough beam-2 first.
1. UE compares the measured RSRP to RSRP-2 that was measured in the previous occasion Time-1.
1. If the difference is marginal, then UE can tell it doesn’t need to repeat RSRP measurement for all hypotheses. (UE doesn’t need to perform neighbor cell search because that resources will be provided separately, e.g. measurement gap and/or SMTC configuration in measurement object)
1. UE can attempt to refine Rx beam during 7 remaining SSB bursts.
1. At time-3, UE receives 8 SSB bursts.
2. UE measures RSRP with rough beam-2 first.
2. UE compares the measured RSRP to RSRP-2 that was measured in the previous occasion Time-2.
2. Again, UE can tell it doesn’t further need to measure RSRP.
2. UE performs beam refinement starting from the refined beam at Time-2.
2. UE can tell the first tried refine beam quality is still as good as Time-2.
2. UE can skip 6 remaining SSB burst reception for power saving.
1. At time-4, repeats the same procedure of Time-3
3. If measured RSRP is different from the previous one as much as XdB, UE sweeps Rx beam for the rest 7 SSB burst, and follow Time-1 procedure.
Samsung: it is up to UE implementation, but fine beam receive beam search must be enabled for SSB based BC. We think Qualcomm’s comment with details is reasonable which indicates that implementation is feasible.
Nokia: Proposal is quite unclear to us. The UE detailed implementation choices do not need to be agreed but the requirements should ensure that the UE is able to perform SSB based BC with good BC performance. 
SONY: We think it is a correct behavior for UE to refine the beam with only SSB, since CSI-RS may not be configured in real network. QC’s comment is a good example to show how UE can do this. 

OPPO: Up to UE implementation.

Huawei: To QC, the “high level beam search on SSB” example is based on your own implementation. This implementation has a procedure on corse/fine beam searching. But any algorithm always have advantages and disadvantages. We also provide analysis in our paper.
The progressively refined algorithm need to design on the Hierarchy. Once there is Hierarchy, you will pay for efficiency on P1 searching. But your implementation should be respected, similarly, other implementations also should be. So it depends on UE choice. 
Ericsson: we assume that the UE can refine its beam also with SSB only.
Apple: We think R4-2008205 brings up an important point regarding the impact of the choice of ∆p on the UE’s beam management design.  According to our understanding, if ∆p = 0, then the fine/coarse beam assumptions in RRM need to be reconsidered, since the UE would be always forced to undergo fine beam refinement based on SSB at the expense of RRM measurements based on the coarse beam codebook.


 
CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	1-1
	Issue 1-1-1: the following company preferences are captured:
· Alt 1-1-1-1: ∆p = 0 dB
· LGE, Qualcomm, NTT DOCOMO, Samsung, Nokia, Sony, OPPO, Ericsson (8)
· Alt 1-1-1-2: 0 < ∆p ≤ 3 dB
· Futurewei, Huawei, Apple (3)
· Alt 1-1-1-3: Allow UE to use capability signaling to declare option 1 (∆p = 0 dB) and option 2 (0 < ∆p ≤ 3 dB)
· Intel (1)
There is a strong preference for Alt 1-1-1-1 among a majority of companies.
Issue 1-1-2: there does not seem to be consensus to revisit the SSB periodicity condition
Issue 1-1-3: the following company preferences are captured:
· Alt 1-1-3-1: Intel, Sony, Apple (3)
· Alt 1-1-3-2: Intel, LGE, Samsung, Sony (4)
· Alt 1-1-3-3: Intel (1)
· Alt 1-1-3-4: Intel, LGE, Samsung (3)
· Alt 1-1-3-5: Intel (1)
· Alt 1-1-3-6: Intel, LGE, Samsung, Sony, OPPO (5)
Based on the companies’ feedback, it is recommended to remove Alt 1-1-3-3 and 1-1-3-5 from consideration during the second round of discussion.
Issue 1-1-4: No clear consensus is observed, although a number of companies indicated that alignment on the core requirement is needed before considering further refinements of the test case skipping agreement.
Issue 1-1-5: 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.  It may not be possible to achieve consensus on this issue, and it is recommended for companies to take the discussion of this issue into account.

During the second round of the discussion, it is recommended to focus on agreeing the core requirement for BC based on SSB (i.e. resolve Issue 1-1-1) and to clarify the common understanding on beam peak direction applicability (i.e. resolve Issue 1-1-3).



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on BC based on SSB
	Huawei





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
WF on BC based on SSB

R4-2008481 was allocated to Huawei to capture the WF.  Companies are encouraged to provide their feedback in the table below.

	Company
	Comments

	
	Slide #1: …
Slide #2: …

	Intel
	For issue 1-1-1, as a compromise, we can accept majority view Alt 1-1-1-1: ∆p = 0 dB as only option.

	Qualcomm
	Slide #2: WF1: Beam correspondence requirement based on SSB-only
Support Alt.1. It should be mentioned that the real question supposed to be answered in this meeting is given below.
RAN4#94bis-e Agreement (R4-2005735)
· 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
The above agreement effectively means that SSB-based BC requirement is pending upon its feasibility with ∆p=0dB, which has been demonstrated by experimental results (R4-2007283). Furthermore, in order to address a concern about UE RRM performance impact due to SSB-based Rx beam refinement, one example has been also provided in 1-1-1-5. Note that feasibility assessment doesn’t mean that it should be viable for all UE implementations, but it confirms that the requirement can be established without relaxation for UEs that can support this feature.

Slide #3: WF2: Applicability rule for peak direction
This issue applies to Rel-16 eBC in general, and is not specific to SSB-based BC. Beam peak direction choice will naturally emerge from the outcome of the test skipping rules that we establish between Rel-15 BC and Rel-16 eBC. With this background, we propose to add the following Alternative to WF2.
· Alt 5:  No separate consideration necessary. Beam peak direction will automatically be determined from test skipping (or hierarchy) rules. If the UE supports multiple variants of BC, it is assumed the UE can meet all its requirements with any of the associated side conditions. 

Slide #4: WF 3: Test case applicability
Alt 1 and 2 are not mutually exclusive. And as we shared our view, to address test skipping/applicability rules taking into account Rel-15, Rel-16 SSB-based, and Rel-16 CSI-RS based BC requirements, we propose to add the following Alternative based on Alt 1-1-3-5 as a global test applicability rule.
· Alt 3:
· If a UE meets a Rel-16 beam correspondence requirement, then it automatically meets Rel-15 BC requirement
· For a UE capable of Rel-16 BC, all UL tests requiring MOP condition are conducted based on the Rel-16 RS-set it declares support for. If the UE supports both types of RS-sets for Rel-16 BC, one UL representative test (e.g. min peak EIRP testing) using the second RS set is additionally conducted. Choice of beam peak is determined from first set RS. It is up to RAN5 which RS is ‘first’ and which is ‘second’. If the UE supports multiple variants of BC, it is assumed the UE can meet all its requirements with any of the associated side conditions. 

Slide #5: WF 4: SSB periodicity
Support to keep the current periodicity because it is closer to real deployment conditions that we’ve observed.

	LGE
	Slide #2: WF1: Beam correspondence requirement based on SSB-only
Support Alt.1.
Slide #3: WF2: Applicability rule for peak direction
Prefer Alt 2 or combined Alt 3+Alt 4
Slide #4: WF 3: Test case applicability
LGE prefer original WF3 with Alt 1 and Alt2. The QC’s adding Alt3 is supported only 1 company in 1st round. Also we think to test the additional one representative Tx test, then need to additional set the chamber using other RS test configuration. It is quite burden for OTA test time aspect.

	Ericsson
	Slide #2: the network must be able to rely on SSB-only beam correspondence. If ∆p = 0 dB cannot be agreed: an Msg.1 EIRP requirement must be met separately. This should be established before any discussion on test case applicability.
Slide #4: Keep 20ms for SSB based BC, which reflects the real network configuration. One of the purposes of conformance testing.

	NTT DOCOMO, INC.
	Slide #2: WF1: Beam correspondence requirement based on SSB-only
We support Alt 1: ∆p = 0 dB
Slide #3: WF2: Applicability rule for peak direction
Our understanding is that this topic is related to test applicability rule (WF3). The side condition on beam peak direction will be decided according to which test is applied to UE, i.e., UE capability on Rel-16 eBC. So our first preference is Alt 5.
If no relaxation is defined (∆p = 0 dB), Alt 1 may be also acceptable.
Slide #4: WF 3: Test case applicability
Alt 3 as QC proposed is fine for us, but “Rel-16 beam correspondence requirement” in first bullet needs to be clarified. Does it mean SSB only BC or both SSB only and CSI-RS only BC?
If no relaxation is defined (∆p = 0 dB), Alt 1 may be also acceptable for us. But UE capability part needs to be clarified, i.e., whether UE capability for Rel-16 eBC is independent from that for Rel-15 BC or not.
Slide #5: WF 4: SSB periodicity
We prefer to keep 20ms.


	Samsung
	Slide #2: WF1: Beam correspondence requirement based on SSB-only
We support Alt 1: ∆p = 0 dB, otherwise test case applicability rule is not possible.
Slide #3: WF2: Applicability rule for peak direction
Share the same understanding as DOCOMO that it is related to test case applicability. So this should be discussed after test case applicability. So our proposal cover both aspects, i.e. Alt-2.
Slide #4: WF 3: Test case applicability
As mentioned above, Alt-2.

	Apple
	Slide #2: Added a recommendation to determine whether the proposed UE implementation in comments to Issue 1-1-5 should be checked in an LS to RAN1 and also be checked with RAN4 RRM session to determine the feasibility of the assumption on “up to UE implementation how to refine the UE beam based on SSB, with one company providing an example algorithm of hierarchical beam refinement” and whether it is capable of meeting RRM requirements on L1-SINR reporting.
Also recommend removing the note on further consideration, since discussion on initial access BC is out of scope of this requirement.
Slide #4: If we do achieve compromise based on ∆p>0, then it also makes sense to discuss potential test case reduction techniques. This is also useful since the BC based on SSB requirement shall not impact other core RF requirements, and the beam peak search / spherical coverage test still needs to be performed according to the Rel-15 SSB+CSI-RS side conditions

	Huawei
	Slide #2: WF1: Beam correspondence requirement based on SSB-only
The Hierarchy  algorithm have efficiency problem for SSB beam searching procedure, need more time to complete SSB searching. 
Slide #3: WF2: Applicability rule for peak direction
Prefer Alt 1 or Alt 4, Alt 5 added by QC can be removed.
Slide #4: WF 3: Test case applicability
Applicability on beam peak direction is decided by RAN4. Remove Alt.3 QC added.

	Sony
	Slide #2: WF1: Beam correspondence requirement based on SSB-only
Considering the majority’s views in the first-round discussion, we suggest to focus discussion on this page, and only keep the Alt 1: ∆p = 0 dB in the WF. We have discussed this issue for many meetings, and it relates with almost all the other issues in the WF. 




Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2008481
	Not yet concluded



Topic #2: Beam correspondence based on CSI-RS
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	tdoc
	source
	title and views

	R4-2006319
	Sony, Ericsson
	Remaining issues in beam correspondence
Observation 1: There is no inherent difference in terms of beam correspondence performance between types of DL reference signals.
Observation 2: Under the side condition of SNR = 6 dB with a finite number of beams, it is possible to meet the same RSRP error model, used for the Rel-15 BC requirement, for the Rel-16 requirements. Thus no further performance relaxation is needed.
Proposal 2: SSB and CSI-RS are present, but SSB’s PSD is backed-off by X dB from CSI-RS.
Proposal 3: Rel-15 BC test is declared automatically passed if a UE passes the Rel-16 BC based on SSB or the Rel-16 BC based on CSI-RS using the same (or more stringent) side condition as in Rel-15.
Proposal 5: If a UE supports Rel-16 BC based SSB and/or CSI-RS and the UE is Rel-15 BC bit-0 UE, it is an invalid scenario and should not be allowed. For Rel-16 BC requirement, we propose to remove the bit 1 or 0 for beam correspondence.

	R4-2006357
	Apple Inc.
	Remaining issues with beam correspondence in Rel-16
Proposal []: When deciding on X in Alt 1, care should be taken not to introduce an assumption on the receiver performance which does not align with real deployment conditions.
Proposal 3: Rel-16 beam correspondence enhancements can be applicable to both Rel-15 beam correspondence types of UEs (bit-0 and bit-1) and are independent of the Rel-15 beam correspondence capability.
Proposal 4: RAN4 should discuss how to define a new capability related to Rel-16 beam correspondence enhancement.

	R4-2006428
	Samsung
	Discussion on Rel-16 beam correspondence
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:
- 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.

	R4-2006512
	Nokia, Nokia Shanghai Bell
	FR2 Beam Correspondence enhancements
Proposal 1: Agree Alt 1 (SSB and CSI-RS are present, but SSB’s PSD is backed-off by X dB from CSI-RS) for ensuring “CSI-RS only” conditions for CSI-RS based BC requirements and test cases

	R4-2006564
	Intel Corporation
	On SSB Based Beam Correspondence
Proposal 2: UL tests are performed under CSI-RS based BC. Proposal 5: Rel-16 UEs are clarified in the same way as bit-0 and bit-1 defined in Rel-15.

	R4-2006738
	LG Electronics
	Enhanced beam correspondence capability in rel-16 at FR2
Proposal 2: Enhanced Beam Correspondence in rel-16 shall be optional. If UE support eBC in Rel-16 and passes the requirements, then the BC requirement in Rel-15 will be skipped as mentioned in WF [4].

	R4-2006900
	NTT DOCOMO, INC.
	Views on beam correspondence enhancement based on SSB in Rel-16
Observation 1:
In Rel-15 test assumption, both SSB and CSI-RS are transmitted from gNB by applying the same Tx beam, then UE would assume the same spatial Rx parameters to receive both SSB and CSI-RS.

Observation 2:
The purpose of CSI-RS with repetition is to allow UE to test and decide the direction of Rx beam quickly, then it is not related to beam correspondence performance.

	R4-2007083
	OPPO
	On CSI-RS based BC
Observation 1: CSI-RS are some additional sources in addition to SSB for BC in the network and is critical only when SSB signals become weak while CSI-RS is good.
Observation 2: Make sure testing time is keeping at a reasonable level is always important for BC tests.
Proposal 1: Choose Alt-1 as the method to achieve CSI-RS only condition, i.e. SSB and CSI-RS are present, but SSB’s PSD is backed-off by X dB from CSI-RS.

	R4-2007283
	Qualcomm Incorporated
	FR2 Beam Correspondence
Proposal 2: In Rel-16 CSI-RS based BC, SSB’s PSD is back-off by [9]dB from Rel-15 SSB’s PSD.
Proposal 3: For a UE capable of Rel-16 BC, all UL tests requiring MOP condition are conducted based on the Rel-16 RS-set it declares support for. If the UE supports both types of RS-sets for Rel-16 BC, one UL representative test (e.g. min peak EIRP testing) using the second RS is additionally conducted.
Proposal 5: A UE satisfying Rel-16 CSI-RS based BC requirement is allowed to skip Rel-15 BC test.

	R4-2008155
	Huawei, HiSilicon
	On beam correspondence requirement for Rel-16
Observation 1: Periodic CSI-RS beam management can be configured as QCL-info=“none” which is justified with RAN1/2 specification.
Observation 2: CSI-RS only beam correspondence should not excluded from Rel-16 BC for the important usage cases.
Observation 3: If we introduce the CSI-RS with SSB assisted beam correspondence test for UEs do not support CSI-RS only BC, the PSD difference should be decided by a calibration procedure that the procedure can find a SSB signal that makes the âˆ†EIPRY dB.
Observation 4: the calibration procedure to ensure on the CSI-RS based condition will increase the test time much on beam correspondence requirement.
Observation 5: Problems raised in [3] are not correct understanding on beam management protocol.
Proposal 1: Send an LS to RAN1 asking for CSI-RS only beam correspondence necessity and configuration.

	R4-2008178
	Huawei, HiSilicon
	draft LS on CSI-RS only beam correspondence
LS to 3GPP TSG RAN WG1.

To: 3GPP TSG RAN WG1. 

ACTION: RAN4 kindly asks RAN1 feedback on the above questions.

Question 1: what are the corresponding usage scenarios for P1 CSI-RS QCL relation configured as ‘none’? Whether the beam correspondence performance verification under such scenarios can be excluded from Rel-16?

Question 2: what is the UE behaviour supposed when P1 CSI-RS QCL relation is configured as ‘none’? Whether there is clear UE behaviour definition for P1 CSI-RS QCL-ed ‘typeD’ to SSB?

Question 3: The CSI-RS configuration in Table 1 is agreed as the side condition for CSI-RS based beam correspondence test, in which UE is allowed to use SSB for P1 beam measurement procedure. Whether beam correspondence performance verification under following configuration for beam management can represent the performance UE can reach under ‘CSI-RS only’ condition?



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1: Remaining issues with BC based on CSI-RS
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1-1: The method to achieve CSI-RS based condition which will use SSB for P1 procedure
· Proposals
· Alt 2-1-1-1: SSB and CSI-RS are present, but SSB’s PSD is backed-off by X dB from CSI-RS
· Alt 2-1-1-2: decrease SSB power until UE SSB based SS-SINR measurement reporting is ≤ [-3] dB
· Alt 2-1-1-3: SSB and CSI-RS are present, but SSB’s PSD is backed-off by [9] dB from Rel-15 SSB’s PSD
· Alt 2-1-1-4: Decide on PSD difference for CSI-RS and SSB according to a calibration procedure:
· Provide SSB only signal with SNR=X to the UE, measure the EIRP value for corresponding beam
· Reduce SSB only signal with ‚àÜSNR=2dB granularity to the UE, measure the EIRP value with beam correspondence until the ‚àÜEIPR>Y dB, where ‚àÜEIPR means the difference between corresponding beam and best beam.
· Make SSB SNR with the condition that ‚àÜEIPR>Y dB, record the SSB signal SNR as Z
· Decide on PSD difference for CSI-RS and SSB according to the calibration procedure
Issue 2-1-2: The impact of the choice of X on the receiver
· Proposal: Whether the impact of the choice of X in Alt 2-1-1-1 on receiver performance under real deployment conditions should be evaluated
Issue 2-1-3: Whether RAN1 can clarify the necessity and configuration
· Proposal: Send an LS to RAN1 asking for CSI-RS only beam correspondence necessity and configuration
· Question 1: what are the corresponding usage scenarios for P1 CSI-RS QCL relation configured as ‘none’? Whether the beam correspondence performance verification under such scenarios can be excluded from Rel-16?
· Question 2: what is the UE behaviour supposed when P1 CSI-RS QCL relation is configured as ‘none’? Whether there is clear UE behaviour definition for P1 CSI-RS QCL-ed ‘typeD’ to SSB?
· Question 3: The CSI-RS configuration in Table 1 is agreed as the side condition for CSI-RS based beam correspondence test, in which UE is allowed to use SSB for P1 beam measurement procedure. Whether beam correspondence performance verification under following configuration for beam management can represent the performance UE can reach under ‘CSI-RS only’ condition?
Issue 2-1-4: Whether other alternatives to Issue 2-1-1 can be discussed
· Proposal: consider the configuration of P1 CSI-RS, where QCL info is set to “none”

Companies views’ collection for 1st round 
Open issues 
	Issue
	Comments

	Issue 2-1-1: The method to achieve CSI-RS based condition which will use SSB for P1 procedure
	Intel: Alt 2-1-1-3
LGE : prefer Alt 2-1-1-1 and Alt 2-1-1-4.
Qualcomm: We are open to building a hybrid approach that ensures SSB SNR is low at all AoA (so SSB-based RSRP error is high), and additionally ensures that CSIRS power is at its target SNR for all AoA. This approach will simultaneous satisfy alternatives 2-1-1-1 through -3. We do not think the calibration method (2-1-1-4) is relevant to deployment conditions
Samsung: Thanks Qualcomm to propose a hybrid approach to accommodate three alternatives from Alt 2-1-1-1 to -3.  Our original proposal is Alt 2-1-1-2 but we are fine with Qualcomm proposed hybrid approach. Alt 2-1-1-1 and Alt 2-1-1-3 has testability issue where the PSD of SSB is too low to keep call connection for some AoAs, while companies show concerns to Alt 2-1-1-2 that it is not aligned with deployment. Qualcomm proposed hybrid approach address both testability issue and deployment concern.
Nokia: Alt 2-1-1-1 was our preference but we are also ok to develop hybrid approach based proposed by Qualcomm above.
Sony: SONY: Alt 2-1-1-1 or Alt 2-1-1-3 are preferred. X = 9 dB to our understanding is also a reasonable assumption.

OPPO: Option 1. In our view, RAN4 only need to define the back off value in spec, anrd how to guarantee it can be defined by RAN5 test procedures.

Huawei: To QC, whether 2-1-1-1/2/3 are the real deployment conditions? Why the gNB configure P1 CSI-RS QCL to SSB, and make SSB PSD lower than CSI-RS? The gNB want to limit the other UEs access to the network? We don’t understand, you are highlighting test condition should configured close to real deployment, but request for a configuration which not exist in the real network.
Additionally, would like to know, if P1 CSI-RS is QCL-ed to SSB, how differentiate it is P1 or P2?
Ericsson: Alt 2-1-1-1 is the only one that resembles network operation in the field with a “weak” SSB in a wide beam the background of a narrower CSI-RS beam. The SSB and CSI-RS beam widths would be the same in the test (same probe), but the test would be a functional test of CSI-RS estimation required for CSI-RS beam correspondence. (Alt 2-1-1-3 might be equivalent.)

	Issue 2-1-2: The impact of the choice of X on the receiver
	Intel: In real deployment, SSB PSD should not be xdB lower than CSI-RS PSD even only SSB present. If gNB encourages UE to use SSB based BC to achieve similar performance as Rel-15 (where CSI-RS beams are fine beams), then gNB has to use fine beams to generate SSB or other mechanism to make sure SSB PSD is at same level as CSI-RS. Otherwise, the degraded network performance is expected due to weak SSB signals.
LGE: we support the proposal for 2-1-2
SONY: We think by carefully select the X in 2-1-1 based on the real network deployment, such an issue can be avoided.
OPPO: Yes, X can be derived by referring to real NW evaluation from pure testing perspective.
Huawei: all the options are not real deployment configuration, it is just a weird condition designed for a certain BM implementation. Actually, if we configure P1 CSI-RS QCL relation as ‘none’, it is a real CSI-RS P1.
But in the real network, there is possibility both SSB and CSI-RS are provided without PSD difference, we already have this configuration in Rel-15.
Ericsson: why is this relevant at all for the discussion? An offset X is proposed to resemble a “CSI-RS only” scenario, the purpose of this test.
Apple: We suggest an evaluation of the choice of X should consider the impact on UE receiver from the perspective of the total dynamic range the UE receiver must cope with when demodulating the SSB (which PSD is attenuated by X dB), CSI-RS, and DL PDSCH, as well as a common understanding whether all three can occur in the same symbol or not.

	Issue 2-1-3: Whether RAN1 can clarify the necessity and configuration
	Intel: LS to RAN1 to ask clarifications looks needed.
LGE : For more clear understanding, RAN4 can send LS to RAN1.
Qualcomm: Until all alternatives in Issue 2-1-1 are identified as invalid for Rel-16 BC test, we don’t think RAN4 needs to send the LS.
Samsung: For reference to “BC based on CSI-RS only”, it is beneficial for clear understanding to send this LS. Note that “CSI-RS based BC” discussion shall not rely on RAN1 response to this LS. The discussion in Issue 2-1-1 on method to achieve “CSI-RS only” condition shall not be blocked by this LS.
Nokia: We do not see need for sending LS to RAN1. 
Sony: No. 
OPPO: No strong view on the LS, but not sure whether we still have time to do that or not since this is the last Rel-16 meeting.
Huawei: TO QC, in your paper, you said the P1 CSI-RS with no QCL relation is not acceptable considering RAN1 spec is not clear with UE behavior, we RAN4 guys may not know clearly on RAN1 spec. an LS on scenario and configuration can solve all the questions in RAN4. Why not?
Furthermore, the issue 2-1-1 is CSI-RS based condition, my LS is for CSI-RS only condition.
For CSI-RS based condition , if P1 use SSB and no PSD difference is provided, it is Rel-15 BC, if if P1 use SSB and XdB PSD difference is provided, then we also need to know whether it exist in the real deployment? If not, why we test on such condition?
By the way, if the P1 CSI-RS QCL relation is not allowed to be ‘none’, why such configuration is defined in RAN1 and RAN2 spec?
Ericsson: we have spent considerable time discussing whether a CSI-only scenario exists in the field that justifies a test and the necessity of this. Following lengthy discussions, we have finally identified a deployment scenario with a weak SSB in the background of an CSI-RS beam. And now we are going to ask RAN1 if this scenario exists!? The test as proposed would verify the estimation of the CSI-RS in the ‘absence’ of an SSB, which is a functional test.
Apple: We support sending the LS to RAN1 to clarify. We suggest one additional question:
Question 4: If RAN4 defines a requirement on beam correspondence based on SSB only without performance relaxation, ∆p, relative to the condition which assumes both SSB and CSI-RS are present, then a UE implementation may perform fine beam refinement based on SSB. What is a method for the UE to distinguish the reference signal on which to perform beam refinement if SSB and CSI-RS cannot be assumed to be quasi-colocated?

	Issue 2-1-4: Whether other alternatives to Issue 2-1-1 can be discussed
	Intel: If LS is agreed, then wait for reply LS from RAN1 to clarify if the configuration of QCL info as ‘none’ is valid.
LGE: As baseline assumptions, it is acceptable with the configuration of P1 CSI-RS, where QCL info as ‘none’
Qualcomm: Until all alternatives in Issue 2-1-1 are identified as invalid for Rel-16 BC test, there doesn’t seem to be motivation to investigate this aspect. We are interested in setting up a CSIRS based BC requirement that is directly relevant to deployment conditions
Samsung: As our comment for Issue 2-1-3, the LS is for reference to “BC based on CSI-RS only”. It does not block the discussion for “CSI-RS based BC” in Issue 2-1-1. For “CSI-RS based BC”, it is not necessary to wait for RAN1 response, and discussions in Issue 2-1-1 can continue regardless of RAN1 response, if this LS is agreed.

Huawei: To QC, we are curious to know why it is difficult to use CSI-RS for P1 procedure? Could you provide the reason and we can also write it into the LS. Considering your paper are focus on RAN1 specification analysis, it is reasonable to ask for RAN1 for answer. We reiterate the benefit on configure P1 CSI-RS QCL relation as ‘none’
1. we think such configuration have reached the CSI-RS only condition, considering P1 CSI-RS periodicity is much lower than SSB, it can be used in some high speed scenario. But we can wait for RAN1 reply on this issue.
2. No additional calibration cost on test time. No need to consider the PSD difference between SSB and CSI.
3. It ensures P1 CSI-RS is P1 procedure, it means UE need switch Rx beam. If QCL to SSB, UE can not differenciate on P1 or P2. The only choice is to use SSB for P1 procedure.
Apple: We prefer to resolve the issue related to the LS first.


 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	2-1
	Issue 2-1-1: The following company preferences are captured:
· Alt 2-1-1-1: LGE, Nokia, Sony, OPPO, Ericsson (5)
· Alt 2-1-1-2: Samsung (1)
· Alt 2-1-1-3: Intel, Sony (2)
· Alt 2-1-1-4: LGE (3)
· Alt 2-1-1-5 (hybrid approach based on -1, -2, and -3): Qualcomm, Samsung, Nokia (3)
Additionally, concerns were raised that the test condition is not aligned with real deployment conditions.
Issue 2-1-2: Two companies support the proposal to evaluate the impact of the choice of X on receiver performance, and two companies have suggested that the choice of X can be determined by real network deployment conditions.
Issue 2-1-3: the following company preferences are captured:
· An LS to RAN1 is needed: Intel, LGE, Samsung, Huawei, Apple (5)
· An LS to RAN1 is not needed: Qualcomm, Nokia, Sony, Ericsson (4)
Issue 2-1-4: No clear consensus is emerging, although some companies have indicated that resolving Issue 2-1-3 first can help with 2-1-4.

During the second round of the discussion, it is recommended to focus on agreeing the core requirement for BC based on CSI-RS (i.e. resolve Issue 2-1-1). Potential agreements on 2-1-2, 2-1-3, and 2-1-4 can also be useful.



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#2
	WF on BC based on CSI-RS
	Samsung





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
WF on BC based on CSI-RS

R4-2008482 was allocated to Samsung to capture the WF.  Companies are encouraged to provide their feedback in the table below.

	Company
	Comments

	
	Slide #1: …
Slide #2: …

	Qualcomm
	Slide #3: Way Forward on BC based on CSI-RS
For the 2nd main bullet:
We support the proposed Hybrid approach which simultaneous satisfies alternatives 2-1-1-1 through -3. We do not think the calibration method (2-1-1-4) is relevant to deployment conditions.
For the 3rd main bullet:
There’s been a question if a lower SSB PSD than CSI-RS is relevant to deployments. It has been answered by contributions and comments. For example, Fig. 1 of R4-1914275 presented that network can create different beams for SSB and CSI-RS in terms of PSD and beam width. Ericsson also commented that PDS difference between SSB and CSI-RS is relevant. Besides, we observed a power difference of 9 dB +/- 2 dB through our field test trials. It is further confirmed by RRC signaling structure. There are two IEs that determine CSI-RS EPRE, i.e. SS-PBCH-BlockPower (average EPRE of SSS in SSB in dBm) and powerControlOffsetSS (power offset of NZP CSI-RS RE to SSS RE in dB). Here, powerControlOffsetSS in NZP-CSI-RS-Resource is UE specific RRC message while SS-PBCH-BlockPower in ServingCellConfigCommonSIB is a cell common one. With these parameters, network can set SSB EPRE to a certain level and configure multiple CSI-RS resources with different EPREs for different UEs. In terms of RE level transmit power offset of CSI-RS to SSS, it can be {-3, 0, 3, 6}. On top of that, there can be an additional power offset between SSB and CSI-RS that each UE may perceive differently depending on its geographical position with respect to a serving gNB when different transmission beam patterns for SSB and CSI-RS are used.
With the above observation, X=9dB seems to be a reasonable power offset value that can be employed in the CSI-RS based BC test case. Our observations also provide information on what a UE should be able to cope with in the field.
Slide #4: Way Forward on CSI-RS only BC
We don’t think CSI-RS only BC is necessary on top of CSI-RS based BC, hence, we don’t support an idea to send LS to RAN1.

Additionally, we try to address all concerns that we received so far regarding QCL ‘none’ configuration between SSB and CSI-RS for BM.
(1) Whether UE behavior is clearly investigated or not?
With independent reference signals for beam management, UE shall run separate beam management processors for, e.g. RRM, demodulation, etc. For instance, there can be cases where SSB based BM needs to be re-established while CSI-RS based BM is still okay, and vice versa. And in some cases, UE may have to autonomously determine which BM reference signal should be prioritized if there’s any conflicts. As BM is a key enabler for FR2 support, UE behavior and procedures for all possible scenarios should be crystal clear and thoroughly evaluated. In short, we should preferably avoid defining test cases with configurations that have not been thoroughly investigated. The fact that something is not explicitly precluded cannot justify that RAN4 should/can introduce such configurations/scenarios.
(2) Why it is not explicitly precluded in RAN1/2 spec?
It is just one of many not-explicitly-precluded configurations. In general, until they reach a consensus that something should never be supported in future releases, they don’t explicitly preclude it for forward-compatibility. It is a fact that NR provides a considerable flexibility by allowing almost everything to be configurable. That is really a design principle that NR pursued from day one because we learned from LTE how complicated and difficult it will be when we add new use cases, features, and signaling framework in following releases. For QCL ‘none’, one reason why it hasn’t been explicitly precluded is that there was a possibility that it can be considered in some future uses cases, e.g. Cooperative Multi-Point transmission and reception systems (CoMP) where some network entities transmit only CSI-RS and PDCCH/PDSCH, but not SSB.
(3) Why not send LS to RAN1 for clarification?
When we try to clarify if something is allowed in spec or not, what is important is ‘context’ in which we discuss it. If we ask RAN1 to clarify its use case and validness, they will likely extend discussion scope further to other contexts than what we expect. So rather than asking to clarify and/or get rid of it in the spec, RAN4 must first decide if multiple CSIRS based BC tests are necessary to verify UE beam refinement. Of course, in the future, in other contexts we can consider QCL ‘none’ configuration for test cases in which it is really essential to support the corresponding features, e.g. CoMP.

And, we also received a question about how UE differentiates P1-3 CSI-RS resource sets.
P1,2, and 3 are not actually spec language but terminologies used in RAN1 to intuitively describe beam management procedure during Rel-15 standards work. How they are commonly understood is depicted through Fig.1-3 in R4-1913205. Typically, P1 and P2 can be seen as periodic and aperiodic CSI-RS resources (by parameters ‘periodicityAndOffset’ and ‘aperiodicTriggeringOffset’) for BM, respectively. Besides, P2 beam width can be narrower than P1’s. But, from a single UE perspective, they will be seen just as CSI-RS resources with repetition=’off’, whereas P3 CSI-RS resources are configured with repetition=’on’. And each CSI-RS for BM is supposed to be configured based on UE measurement report in the previous BM step.

	LGE
	Slide #3: Way Forward on BC based on CSI-RS
LGE prefer hybrid approach shall be adopted for Rel-16 BC based on CSI-RS, and X level is 6 or 9dB according to evaluation of impact on UE receiver.
Slide #4: Way Forward on CSI-RS only BC
Q1) Does RAN4 need to specify CSI-RS only BC:
LGE prefer option2 we use P1 CSI-RS QCL info is set as Type D.
Option 2: No, not necessary if CSI-RS based BC is specified
Q2) Whether to send LS to RAN1 asking for CSI-RS only beam correspondence necessity and configuration with P1 CSI-RS QCL info as ‘none’
LGE think that CSI-RS only without P1 CSI-RS QCL info is not necessary.


	Ericsson
	Slide #3: remove Alt 2-1-1-2 and Alt 2-1-1-4 to reduce to one option (essentially). The hybrid approach needs more discussion before a decision that it shall be adopted.
Slide #4: no need to send an LS to RAN1. Following lengthy discussions, we have finally identified a deployment scenario with a weak SSB in the background of an CSI-RS beam. No need to ask RAN1 if this scenario exists. The test as proposed would verify the estimation of the CSI-RS in the ‘absence’ of an SSB, which is a functional test.


	Samsung
	Slide #3: Way Forward on BC based on CSI-RS
About PSD of SSB, we are stuck in this issue for several meetings with the same proposed alternatives from companies, each alternative has advantage and disadvantages. Alt 2-1-1-1 and Alt 2-1-1-3 has testability issue since in the test angle out of spherical coverage the PSD of SSB is too weak to maintain a smooth test for both 3D TX beam peak search and EIRP spherical coverage. For Alt 2-1-1-2, there is concern from company that the PSD difference between SSB and CSI-RS is not aligned with real network deployment. For Alt 2-1-1-4, the test time increasing is too significant and there is also concern on feasibility.
During 1st round discussion, Qualcomm proposed a hybrid approach based on Alt 2-1-1-1/2/3, with this approach, the PSD difference between SSB and CSI-RS is maintained for each angle, e.g. 9dB; and the SNR condition of each angle is also guaranteed to the same level with respect to UE baseband to avoid testability issue.
Based on above, we think the hybrid approach is the best to move on.
About X value, we share the same view as LGE, i.e. 6 to 9 dB.


	Huawei
	Slide #3: Way Forward on BC based on CSI-RS
Firstly, if we use the configuration P1 CSI-RS QCL to SSB, we think it is the same test case with Rel-15 configuration.
If we need to decide on the PSD difference between SSB and CSI-RS, we prefer X<3dB, too large X is not an invalid configuration is the real network.
Then CSI-RS based test is meaningless. 
Slide #4: CSI-RS only
To QC, why RAN4 can predict RAN1 action after receiving the LS? You explanation is mostly focus on the RAN1 spec, we should ask RAN1 about whether RAN4 understanding on RAN1 is correct. For leaving periodic CSI-RS configuration as “none” in the spec, we have a different understanding with you, we think it is used for high speed case, and SSB is not in the active BWP case, which are common use case. As you explains, RAN1 does not diffreciate P1 and P2, how could UE decide on its behavior? The only way is that UE only follows the SSB, if SSB power is very low, then UE need lots special process on handling this procedure.
We don’t think CSI-RS based test configuration is common for real deployment, the SSB is also used for random access, why gNB configure such high difference between SSB and CSI-RS? Is that possible case in the real network?
We don’t ask for an agreement in RAN4, we just ask for an LS to RAN1 to see RAN1’s  understanding.  I don’t know why QC is so reluctant to send this LS, even with we can compromise to accept the CSI-RS based non-exist condition test.

	Sony
	Slide #3: Way Forward on BC based on CSI-RS
It is not clear to us how the hybrid approach would be implemented? We need more details on this method. Otherwise, 2-1-1-1 and 2-1-1-3 are still our preference for now. 
Slide #4: Way Forward on CSI-RS only BC
To our understanding, we have clarified in the last RAN4 meeting during the GTW session that we work on the “BC based CSI-RS” rather than the “CSI-RS only BC”. In this case, we don’t think it would be needed to send LS or further discuss on “CSI-RS only BC”.




Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2008482
	To be revised based on GTW session




Topic #3: Implementing the agreements into the specification
Main technical topic overview. The structure can be done based on sub-agenda basis. 

This topic will be available for discussion durng the second round, after agreements are reached on the technical aspects related to BC based on SSB and BC based on CSI-RS, respectively.
Companies’ contributions summary
	agenda item
	tdoc
	Source
	title and views

	6.14.1.2
	R4-2006358
	Apple Inc.
	TP to TR38.831: beam correspondence enhancement

	6.14.1.2
	R4-2006429
	Samsung
	CR to TS38.101-2 on Rel-16 beam correspondence
CR to 38.101-2 #0154 v16.3.1
Reason for change: 
â€¢ Introduction of beam correspondence enhancement outcome of FR2 UE RF WI into core specification 
â€¢ beam correspondence based on SSB and beam correspondence based on CSI-RS are both agreed as feasible in Rel-16, the requirements and side conditions need to be specified 
â€¢ Applicability rule among beam correspondence based on SSB and CSI-RS, beam correspondence based on SSB and beam correspondence CSI-RS are introduced to mimimize test cases and test time compared with Rel-15 as agreed in R4-2005735 
â€¢ Corrections for beam correspondence maintanence 
â€¢ When defining beam correspondence requirements, the beam correspondence capability IE name was not fixed, so just â€œ[bit-1]â€ and â€œ[bit-0]â€ are used in RAN4 specs. It is necessary to replace with the exact beam correspondence capablity IE, i.e., beamCorrespondenceWithoutUL-BeamSweeping 
â€¢ In the side condition tables for beam correspondence, the PSD values are obtained based on spherical coverage, but the multi-band relaxation factors for RX beam peak (Î£MBP) and spherical coverage (Î£MBS) are both applied in Note 1. For UEs that support multiple FR2 bands, the PSD values should be increased by Î”MBS,n for all angles 
â€¢ In the side conditon table for CSI-RS based beam correspondence, SSB is wrongly used 


Summary of change: 
â€¢ Introduction of beam correspondence enhancement outcome of FR2 UE RF WI into core specification 
â€¢ On top of beam correspondence based on SSB and CSI-RS which was introduced in Rel-15, beam correspondence based on SSB and beam correspondence based on CSI-RS are introduced in Rel-16, where major changes lie in side conditions 
â€¢ Applicability rule among beam correspondence based on SSB and CSI-RS, beam correspondence based on SSB and beam correspondence CSI-RS are introduced 
â€¢ Corrections for beam correspondence maintanence 
â€¢ Explicityly apply beam correspondence cability IE beamCorrespondenceWithoutUL-BeamSweeping in beam correspodnence requirements 
â€¢ Remove the multi-band relaxation factors for RX beam peak (Î£MBP) and replace Î£MBS with Î”MBS,n for all angles in Note 1 of Table 6.6.4.3.1-1 and Table 6.6.4.3.1-2 
â€¢ Change â€œSSBâ€ to â€œCSI-RSâ€ in Note 2 of Table 6.6.4.3.1-2 


Consequences if not approved: 
Rel-16 beam correspondence requirements are incomplete and error exists. 


Clauses affected: 
6.6.1, 6.6.4



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1: TBA
· Proposals
· Option 1: TBA
· Option 2: TBA
· Recommended WF
· TBA

Sub-topic 2-2
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-2: TBA
· Proposals
· Option 1: TBA
· Option 2: TBA
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXX
	Sub topic 2-1: 
Sub topic 2-2:
….
Others:


 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Issue 3-1-1: TP to TR38.831: beam correspondence enhancement

Companies are encouraged to provide their feedback to R4-2006358 in the table below.

	Company
	Comments

	Qualcomm
	The TP is good collection of many companies’ inputs on BC. While we support the TP idea, the TP however needs several changes specific to portrayal of SSB based beam correspondence performance before it is ready for entry into the TR. We are open to collaborating to refine content for future reference.

	Samsung
	It is a good summary of the overall Rel-16 BC discussion. We think most of the contents are supportive except the parts related to requirements related  to SSB based BC. If SSB based BC requirements are finally agreed without performance relaxation, the relevant context need to be revisited.

	Apple
	We appreciate the feedback on the TP and the offer to collaborate on the contents. We are OK to note the TP this meeting and to return next meeting with more stable contents.



Issue 3-1-2: CR to TS38.101-2 on Rel-16 beam correspondence

Companies are encouraged to provide their feedback to R4-2006429 in the table below.

	Company
	Comments

	Qualcomm
	The CR is a good foundation and spec visualization tool, and can be used as a template when convergence on details like CSIRS test case PSDs, and test skipping rules are established. 

	Samsung
	Thanks for Qualcomm’s comments. We contribute this CR since this is the last meeting of Rel-16 and try to capture the outcome, especially the clause template, and the new added clause for test applicability rule.

	Apple
	We would like to see stable agreements on each of the enhancements before proceeding with the CR.



Issue 3-1-3: Summary of input to the feature list discussion

Proponents of the two WFs in Topic #1 and Topic #2 are encouraged to summarize the impact on the Rel-16 feature list discussion below.

	Aspect
	Impact on the feature list, as summarized by WF proponent

	BC based on SSB
	

	BC based on CSI-RS
	[Samsung] a new UE capability signaling is needed for UE supporting Rel-16 BC based on CSI-RS, it should be optional feature with capability signaling.



Companies are encouraged to provide their feedback in the table below.

	Company
	Comments

	
	




Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2006358
	To be noted

	R4-2006429
	Not yet concluded








