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Introduction
The email discussion on Rel-16 beam correspondence enhancements is organized as follows:
Topic #1 covers aspects related to beam correspondence based on SSB (including definition of the requirement and applicability rules).
Topic #2 covers aspects related to beam correspondence based on CSI-RS (including definition of the requirement and applicability rules).
Topic #3 covers aspects related to capability signaling, proposed TP to TR38.831, and proposed CRs to TS38.101-2.
A GTW session was organized by the RAN4 Chairman to make early progress on the open issues. The outcome of the GTW session was submitted as:
R4-2011678           WF on FR2 Beam Correspondence
                                                                        Type: others                     For: Approval
Source: Apple
The decision on this WF is captured in section 3.4 in this summary.
This document captures the outcome of the second round of 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
	T-doc number
	Company
	Proposals / Observations

	R4-2009556
	Sony, Ericsson
	Remaining issues in beam correspondence
Observation 1: It is feasible that a UE can perform beam refinement based on SSB.
Observation 2: There is no inherent difference in terms of beam correspondence performance between types of DL reference signals.
Observation 3: 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 4: The degradation due to limited code-book size of spherical coverage performance is marginal, which does not require further relaxation on the beam correspondence requirement.
Observation 5: Relaxing the requirement of BC based on SSB may lead the test results less valuable for verification of operations in the field.

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.

	R4-2009956
	Apple Inc.
	Remaining issues with beam correspondence enhncements
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: Test time simplification techniques, such as verification of BC based on SSB at a limited number of test points (e.g. peak EIRP direction plus N directions which satisfy the 50% spherical coverage requirement based on the Rel-15 beam correspondence side conditions).

	R4-2010119
	Qualcomm Incorporated
	FR2 Beam Correspondence
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.

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 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.

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.

	R4-2010134
	LG Electronics
	Enhanced beam correspondence capability in rel-16 at FR2
Observation 1: Alt 1: ∆p = 0 dB is majority view in last RAN4 meeting and it could be resolved by UE implementation to increase measurement opportunity for SSB-based eBC.
Observation 2: The target of eBC in Rel-16 is to improve the side conditions and keep the same EIRP requirements in Rel-15.

Proposal 1: RAN4 can specify the SSB based eBC requirements same as the Rel-15 BC requirements.

Proposal 2: RAN4 should adopt Alt. 2 and Alt.3 in WF2 to determine eBC test applicability rule.
[Alt 2 and Alt 3 from WF2 shown for information below]
· Alt 2: Applicable for ∆p = 0 dB
· If a UE meets beam correspondence requirements either based on SSB or based on CSI-RS, it is considered to have met the beam correspondence requirements based on SSB and CSI-RS.
· 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 3: Applicable for ∆p = 0 dB
· If UE support eBC in Rel-16 and passes the requirements, then the BC requirement in Rel-15 will be skipped

Proposal 3: It is not necessary to define UL representative test using 2nd RS set for Alt.3 in WF3
[Alt 3 from WF3 is shown for information below]
· Alt 3
· If a UE meets a Rel-16 beam correspondence requirement without relaxation, then it automatically meets Rel-15 BC requirement
· 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.

	R4-2010198
	Samsung
	Discussion on beam correspondence remaining issues
Proposal 1: Rel-15 BC requirements will be reused for Rel-16 BC without relaxation.
Proposal 2: for BM RS, the SNR side condition of Rel-15 BC will be reused for Rel-16 BC, i.e., SNR side condition of SSB for Rel-16 SSB based BC, SNR side condition of CSI-RS for Rel-16 CSI-RS based BC, will keep the same as that of Rel-15.
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.

	R4-2010240
	Nokia, Nokia Shanghai Bell
	FR2 eBC requirements
Proposal 2: No performance relaxations are allowed for SSB based eBC i.e. ∆p = 0 dB is agreed.
Proposal 3: Introduce the general SSB based eBC requirements to TS38.101-2 based on the current agreements in RAN4#96-e even if not all testing details are finalized. Finalize remaining testing aspects for SSB based eBC as part of Rel-16 maintenance work.

	R4-2010771
	OPPO
	Discussion 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.

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.

	R4-2011479
	Huawei, HiSilicon
	On beam correspondence enhancement for Rel-16
Observation 1: Beam refinement procedure based on SSB is only one example implementation and is not mandatory required in NR, and it may have impact to meet RRM requirements on L1-SINR and L1-RSRP reporting.
Observation 2: In TS 38.133, when periodic CSI-RS resources in a resource set configured with higher layer parameter repetition set to OFF which is QCL-TypeD with SSB, the beam sweep factor is limited to N=1. Hence, UE is not allowed to proceed P1 beam searching procedure under such condition.

Proposal 1: SSB based beam correspondence should be mandatory to support. SSB based BC requirement can be relaxed with ∆P≤3dB relative to the condition which assumes both SSB and CSI-RS are present as the baseline:
•	ΔP=0dB is optional to support for SSB based beam correspondence
•	ΔP≤3dB is the baseline to support for SSB based beam correspondence




Open issues summary
The major issue remains whether and how much performance relaxation, relative to the condition which assumes both SSB and CSI-RS are present, is necessary in the BC based on SSB requirement definition.  Companies are encouraged to seek convergence on this issue.  Resolving a way forward on the applicability rules for peak direction and test case execution might be easier once the core issue is resolved.
Sub-topic 1-1: Definition of BC based on SSB requirement
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: ∆p = 0 dB is optional to support, and 0 < ∆p ≤ 3 dB is the baseline to support

Issue 1-1-2: SSB based BC side conditions on DL SNR
· Proposal: Same side condition on DL SNR as Rel-15
· Recommended WF: Same side condition on DL SNR as Rel-15

Sub-topic 1-2: Applicability rule for BC based on SSB requirement
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-2-1: Applicability rule for peak direction for BC based on SSB
· Proposals
· Alt 1-2-1-1: Separate side conditions
· applicable to both ∆p = 0 dB and ∆p > 0 dB
· 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)
· [bookmark: _Hlk48804911]Alt 1-2-1-2: Unified side condition according to UE capability
· applicable to ∆p = 0 dB
· For a UE capable of Rel-16 BC, all UL tests requiring MOP condition are conducted based on the Rel-16 side condition-set associated with the BC capability it supports. If the UE supports both types of BC, one UL representative test (e.g. min peak EIRP testing) using the second side-condition set is additionally conducted
· Alt 1-2-1-3: Unified side condition according to SSB based BC
· applicable to ∆p = 0 dB
· If a UE meets beam correspondence requirements either based on SSB or based on CSI-RS, it is considered to have met the beam correspondence requirements based on SSB and CSI-RS.
· If a UE meets beam correspondence requirements based on SSB, it is considered to have met the beam correspondence requirements based on CSI-RS.
· The single beam peak direction for other UL tests shall be determined by the single Rel-16 BC which is to be tested according to applicability rule

Issue 1-2-2: Test case applicability for BC based on SSB
· Proposals
· Alt 1-2-2-1: Test time simplification techniques, such as verification of BC based on SSB at a limited number of test points (e.g. peak EIRP direction plus N directions which satisfy the 50% spherical coverage requirement based on the Rel-15 beam correspondence side conditions) are considered
· Alt 1-2-2-2: If a UE meets a Rel-16 beam correspondence requirement without relaxation, then it automatically meets Rel-15 BC requirement
· Alt 1-2-2-3: Finalize remaining testing aspects for SSB based eBC as part of Rel-16 maintenance work

Companies views’ collection for 1st round 
Open issues 
	Issue
	Company 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
	OPPO: In our understanding the UE performance might have some degradation if only SSB are configured, however, from possible compromise between testing time and requirement definition perspective we are ok with Alt 1-1-1-1(∆p = 0 dB) in condition that UE pass Rel-16 SSB-only BC tests can skip Rel-15 BC tests.
NTT DOCOMO, INC.:
Support Alt 1-1-1-1: ∆p = 0 dB. As we discussed in R4-2006900, the performance based on only SSB would be the same or quite similar compared to Rel-15 beam correspondence except for the time on testing and deciding Rx beam.
LGE: 
It is possible to achieve with ∆p = 0 dB based on UE implementation to increase measurement opportunity for SSB. It is target to reduce OTA test time since they are same peak and spherical EIRP requirements.
Intel: Alt 1-1-1-1 Clarification: We think ∆p = 0 dB is achievable for both Bit 0 and Bit 1 UEs, that means ∆p is relative to its Rel-15 version. Rel-15 capability beamCorrespondenceWithoutUL-BeamSweeping should be carried over to Rel-16 to allow bit 0 and bit 1 type UEs
Apple: our preference is Alt 1-1-1-2, although we can accept the group’s decision from the GTW session.

	Issue 1-1-2: SSB based BC side conditions on DL SNR
	OPPO: OK with Recommended WF: Same side condition on DL SNR as Rel-15
LGE: 
If, same requirements of BC in Rel-15 are achievable, LGE is fine to reuse side conditions with high SNR.
Samsung: prefer same side condition on DL SNR as Rel-15 as recommended WF
Intel: Same side condition on DL SNR as Rel-15
Qualcomm: support Recommended WF, Same side condition on DL SNR as Rel-15.
Sony: We support the moderator’s proposal to adopt the same side condition on DL SNR as Rel-15
Nokia: we support the Recommended WF: Same side condition on DL SNR as Rel-15
Apple: we are fine with the recommended WF

	Issue 1-2-1: Applicability rule for peak direction for BC based on SSB
	OPPO: As commented to Issue 1-1-1, the ∆p = 0 dB is considered to be a compromise between testing time and requirement definition therefore the applicability rule for peak direction should also reflect the compromise. In our view, the Alt 1-2-1-3 (Unified side condition according to SSB based BC) is a good approach.
NTT DOCOMO, INC.:
We have an objection to the following rules described in Alt 1-2-1-3.
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.
Our concern is about the case where UE satisfying BC based on CRI-RS only but not satisfying BC based on SSB only automatically can pass Rel-15 BC since in that case, we can not confirm any performance for BC based on SSB.
LGE: 
we prefer Alt 1-2-1-3 for eBC applicability rule.
Samsung:
Prefer Alt 1-2-1-3 as proposed in our contribution.
Response to NTT DOCOMO: for a UE satisfying BC based on CSI-RS, even we test its Rel-15 BC, its BC performance based on SSB is not verified because the UE can only make use of CSI-RS though SSB is provided during test. With our proposed applicability rule, SSB is highly prioritized. Actually, Rel-16 BC based on CSI-RS is performed with SSB present, there is no fundamental difference between Rel-16 BC based on CSI-RS and Rel-15 BC based on SSB and CSI-RS. So the following rule is no problem: “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.”
Intel: Alt 1-2-1-2: Unified side condition according to UE capability
Qualcomm: Our original proposals (Proposal 4 and 5 in R4-2010119) are aligned with Alt 1-2-1-3 except for the last bullet since we proposed Alt 1-2-1-2 (Proposal 3 in R4-2010119). However, if companies do not see a need for one additional UL representative test for UEs supporting both types of Rel-16 BC, we are okay with Alt 1-2-1-3.
Huawei: Alt 1-2-1-2: Unified side condition according to UE capability
Sony: We think the Alt 1-2-1-2 is reasonable.  Alt 1-2-1-3 is also fine to us based on the logical that explained by Samsung.
Futurewei: Alt 1-2-1-2
Apple: We prefer Alt 1-2-1-1 (separate side conditions)
	Our understanding is that the side conditions for BC based on SSB shall be separate conditions, because the BC based on SSB capability is an additional UE capability relative to baseline UE behaviour, and it is not a complete replacement of the side conditions on which the entire set of UE RF requirements was derived in Rel-15.  RAN4 did not discuss the impact of these new side conditions on any requirement other than beam correspondence (i.e. Clause 6.6 of TS38.101-2).
	In our understanding, if a UE supports BC based on SSB, then it can demonstrate a certain radiated EIRP performance in comparison to EIRP measured with the Rel-15 side conditions.  Our analysis has shown that there is a performance degradation; whether RAN4 agrees to introduce a relaxation based on this performance degradation or not does not change the outcome of this analysis.  We don’t see the justification to redefine the side conditions for all other requirements.
	Another aspect to consider is that the GTW outcome resulted in agreement that BC based on SSB is an optional UE capability.  Thus, it shall still be mandatory for all UEs to meet UE RF requirement according to the SSB + CSI-RS side conditions.


	Issue 1-2-2: Test case applicability for BC based on SSB
	OPPO: Alt 1-2-2-2 (If a UE meets a Rel-16 beam correspondence requirement without relaxation, then it automatically meets Rel-15 BC requirement).
LGE: 
Based on the ∆p = 0 dB, RAN4 can skip the BC in Rel-15 for Rel-16 UE which support eBC on either SSB or CSI-RS based BC in Rel-16.
Samsung:
Share the same view as LGE. Moreover, as indicated by Alt 1-2-1-3 in Issue 1-2-1, If a UE meets beam correspondence requirements based on SSB, it is considered to have met the beam correspondence requirements based on CSI-RS.
Intel: Alt 1-2-2-2: If a UE meets a Rel-16 beam correspondence requirement without relaxation, then it automatically meets Rel-15 BC requirement
Qualcomm: Support Alt 1-2-2-2.
MediaTek: Support Alt 1-2-2-2.
Huawei: If a UE meets a Rel-16 beam correspondence requirement without relaxation, then it automatically meets Rel-15 BC requirement
Sony: Alt 1-2-2-2.
Futurewei: Alt 1-2-2-2: If a UE meets a Rel-16 beam correspondence requirement without relaxation, then it automatically meets Rel-15 BC requirement
Apple: We prefer Alt 1-2-2-1 (test case simplification techniques). We consider BC based on SSB an optional capability to overcome a certain suboptimal configuration of the network (i.e. the lack of support for CSI-RS for beam management). In these situations, a UE which supports BC based on SSB can overcome the network limitation with certain performance degradation, as we have shown in our analysis.  The RAN4 requirement for this optional capability is a separate requirement than the remaining UE RF requirements.  For the sake of test case simplification and test time optimization, a verification of a limited number of test points, as described in our paper, can be employed to verify the UE’s implementation of the capability.



 
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.
	Issue
	Status summary 

	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
	
Agreement from GTW session:
Alt 1-1-1-1: ∆p = 0 dB, an optional capability
-	If a R16 UE indicates it doesn’t support BC based on SSB, network can expect the UE to fulfill BC based on R15 BC requirements.
-	R16 will continue to have bit 1 and bit 0 UEs
Agreement from Round 1 (if applicable):
No agreements in addition to the GTW session agreement

	Issue 1-1-2: SSB based BC side conditions on DL SNR
	Agreement:
Same side condition on DL SNR as Rel-15

	[bookmark: _Hlk48803832]Issue 1-2-1: Applicability rule for peak direction for BC based on SSB
	Support of potential alternatives:
Alt 1-2-1-1: Separate side conditions
	Apple (1)
Alt 1-2-1-2: Unified side condition according to UE capability
	Intel, Huawei, Sony, Qualcomm, Futurewei (5)
Alt 1-2-1-3: Unified side condition according to SSB based BC
	OPPO, LGE, Samsung, Qualcomm, Sony (5)
Recommendation for Round 2:
Alt 1-2-1-1 can be precluded based on majority company support of other alternatives
Companies are encouraged to find a common understanding based on either Alt 1-2-1-2, Alt 1-2-1-3, or a potential compromise.

	Issue 1-2-2: Test case applicability for BC based on SSB
	Support of potential alternatives:
Alt 1-2-2-1: Test time simplification techniques
	Apple (1)
Alt 1-2-2-2: If a UE meets a Rel-16 beam correspondence requirement without relaxation, then it automatically meets Rel-15 BC requirement
	OPPO, Intel, Qualcomm, MediaTek, Huawei, Sony, Futurewei (7)
Alt 1-2-2-3: Finalize remaining testing aspects for SSB based eBC as part of Rel-16 maintenance work
	(0)
(new) Alt 1-2-2-4: Based on the ∆p = 0 dB, RAN4 can skip the BC in Rel-15 for Rel-16 UE which support eBC on either SSB or CSI-RS based BC in Rel-16
	LGE, Samsung (2)
Agreement:
If a UE meets a Rel-16 beam correspondence requirement without relaxation, then it automatically meets Rel-15 BC requirement



Recommendations 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 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)
Issue 1-2-1: Applicability rule for peak direction for BC based on SSB
Support of potential alternatives:
Alt 1-2-1-1: Separate side conditions
	Apple (1)
Alt 1-2-1-2: Unified side condition according to UE capability
	Intel, Huawei, Sony, Futurewei (4)
Alt 1-2-1-3: Unified side condition according to SSB based BC
	OPPO, LGE, Samsung, Qualcomm, Sony (5)
Recommendation for Round 2:
Alt 1-2-1-1 can be precluded based on majority company support of other alternatives
Companies are encouraged to find a common understanding based on either Alt 1-2-1-2, Alt 1-2-1-3, or a potential compromise.
	Company
	Comments

	LGE
	Prefer Alt 1-2-1-3, either SSB based or CSI-BS eBC is passed, 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.
The Alt 1-2-1-2 is need to satisfy the additional reprehensive RF requirements. It is not just one additional RF requirements test. The settling time for side-conditions for second RS after finished the OTA test based on 1st RS is almost twice compare to single RS based OTA test time since this is sequential peak/spherical EIRP test.

	Qualcomm
	We are ok with some reasonable compromise between the details of -2 and -3, for example:
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.
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 (remaining details left to RAN5). 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

	Sony
	 We are ok with both options Alt 1-2-1-2 and Alt 1-2-1-3. 

	Intel
	Both Alt 1-2-1-2 and Alt 1-2-1-3 are ok to us

	OPPO
	Alt 1-2-1-3. 
If UE supports Rel-16 BC based on SSB, then the peak direction is applied. 
If UE supports Rel-16 BC based on CSI-RS but not support Rel-16 BC based on SSB, then peak direction based on CSI-RS is applied.

	Samsung
	Alt 1-2-1-3.
We echo with LGE and OPPO’s understanding.

	Huawei
	Alt 1-2-1-2.
Because SSB based BC is an optional UE capability. IF UE do not support SSB based BC, how to take it as reference?

	FUTUREWEI
	Alt 1-2-1-2



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
Outcome of the discussion of Issue 1-2-1: Applicability rule for peak direction for BC based on SSB:
Alt 1-2-1-2: Unified side condition according to UE capability
	Sony, Intel, Huawei, Futurewei (4)
Alt 1-2-1-3: Unified side condition according to SSB based BC
	LGE, Sony, Intel, OPPO, Samsung (5)
(new) Alt 1-2-1-4: 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
	Qualcomm (1)
Conclusion:
The approved feature list in R4-2011680 states the following:
“If a UE supports beam correspondence based on SSB, then the network can expect the UE to also fulfill Rel-15 beam correspondence requirements”
Based on the feature list agreement, the issue can be concluded based on Alt 1-2-1-3.

	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”



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
	T-doc number
	Company
	Proposals / Observations

	R4-2009556
	Sony, Ericsson
	Remaining issues in beam correspondence
Observation 6: Open issues related to the test method and the testability of the hybrid method need to be further investigated.

Proposal 2: SSB and CSI-RS are present, but SSB’s PSD is backed-off by 7-9 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.

	R4-2009956
	Apple Inc.
	Remaining issues with beam correspondence enhncements
Proposal 4: 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 5: Further study is needed to understand the feasibility of beam correspondence based on CSI-RS.
Proposal 8: An objective to study and, if found feasible, to define requirements on BC based on CSI-RS can be included in the upcoming RAN Plenary discussion of the overall Rel-17 package for FR2 RF enhancements.

	R4-2010119
	Qualcomm Incorporated
	FR2 Beam Correspondence
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

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.
Proposal 5: A UE satisfying Rel-16 CSI-RS based BC requirement is allowed to skip Rel-15 BC test.

	R4-2010198
	Samsung
	Discussion on beam correspondence remaining issues
Observation 1: Alt 2-1-1-1 with a fixed X dB backed-off value could not guarantee “CSI-RS only” condition for many AoAs
[Alt 2-1-1-1 for reference:]
· Alt 2-1-1-1: SSB and CSI-RS are present, but SSB’s PSD is backed-off by X dB from CSI-RS,

Observation 2: both Alt 2-1-1-2 and the hybrid approach can guarantee “CSI-RS only” condition for all AoAs
[Alt 2-1-1-2 and hybrid approach for reference:]
· Alt 2-1-1-2: decrease SSB power until UE SSB based SS-SINR measurement reporting is ≤ [-3] dB,
· Hybrid approach of Alt-2-1-1-1 and Alt 2-1-1-2:
· SSB Ês/Iot = (6-Y)dB at UE baseband at each angle
· CSI-RS Ês/Iot = 6dB at UE baseband at each angle

Observation 3: beam correspondence performance depends on L1-RSRP measurement accuracy which is required to ensure minimum Ês/Iot at UE baseband including adjusting PSD of RS.

Proposal 2: for BM RS, the SNR side condition of Rel-15 BC will be reused for Rel-16 BC, i.e., SNR side condition of SSB for Rel-16 SSB based BC, SNR side condition of CSI-RS for Rel-16 CSI-RS based BC, will keep the same as that of Rel-15.
Proposal 3: SNR side condition of SSB for Rel-16 CSI-RS based BC will be configured to be lower than a threshold for different angles so that SSB Ês/Iot at UE baseband is no more than [-3] dB for all angles. Detailed PSD of SSB for each angle is up to RAN5.
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.

	R4-2010240
	Nokia, Nokia Shanghai Bell
	FR2 eBC requirements
Proposal 1: Introduce the general CSI-RS based eBC requirements to TS38.101-2 based on the current agreements in RAN4#96-e even if not all testing details are finalized. Finalize remaining testing aspects for CSI-RS based eBC as part of Rel-16 maintenance work.

	R4-2011479
	Huawei, HiSilicon
	On beam correspondence enhancement for Rel-16
Proposal 2: Revise the CSI-RS configuration for CSI-RS based beam correspondence as in Table 2:
	Parameter
	Value

	P1 CSI-RS configuration
	Yes No

	P2 CSI-RS configuration
	No

	P3 CSI-RS configuration
	Yes

	P3 CSI-RS repetitions per resource set
	maxNumberRxBeam in UE capability IE of MIMO-ParametersPerBand

	P3 CSI-RS configuration repetition
	On

	P3 CSI-RS trigger
	once P1 with SSB is finished

	P3 CSI-RS QCL info
	qcl-TypeD to SSB

	Tracking CSI-RS periodicity
	Reuse Rel-15



Proposal 3: To address the real deployment on FR2, PSD difference between SSB and CSI-RS can be set with 3dB in maximum for side condition.
Proposal 4: PSD of SSB and CSI-RS shall be configured with respect to the radiated requirements reference point
Proposal 5: CSI-RS based beam correspondence is defined as mandatory to support, CSI-RS based beam correspondence do not have any relaxation if 3dB PSD difference is provided.
Proposal 6: Beam peak direction for all other RF requirement test can take CSI-RS based beam correspondence as reference. All other RF requirement tests should be tested only once.



Open issues summary
It is observed that there is still a large number of candidate solutions for the method to achieve CSI-RS based conditions which will use SSB for P1 procedure, and companies are encouraged to seek convergence.
Sub-topic 2-1: Definition of BC based on CSI-RS requirement
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: as proposed in R4-2010119 (Qualcomm)
· Alt 2-1-1-4: as proposed in R4-2010198 (Samsung)
· SSB Ês/Iot = [-3] dB at UE baseband at each angle
· CSI-RS PSD is the same as that of Rel-15 BC
· Alt 2-1-1-5: Update side conditions as proposed in R4-2011479 (Huawei) and take Alt 2-1-1-1
· Alt 2-1-1-6: Further study is needed
Issue 2-1-2: The choice of X in Alt 2-1-1-1
· Proposals
· Alt 2-1-2-1: 3 dB
· Alt 2-1-2-2: 7-9 dB
· Alt 2-1-2-3: Further study is needed
Issue 2-1-3: The choice of Y in Alt 2-1-1-3 and Alt 2-1-1-4
· Proposals
· Alt 2-1-3-1: 9 dB
· Alt 2-1-3-2: Further study is needed

Sub-topic 2-2: Applicability rule for BC based on CSI-RS requirement
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-2-1: Applicability rule for peak direction for BC based on CSI-RS
· Proposals
· Alt 2-2-1-1: Separate side conditions
· Alt 2-2-1-2: Unified side condition according to UE capability
Issue 2-2-2: Test case applicability for BC based on CSI-RS
· Proposals
· Alt 2-2-2-1: 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
· Alt 2-2-2-2: A UE satisfying Rel-16 CSI-RS based BC requirement is allowed to skip Rel-15 BC test
· Alt 2-2-2-3: Finalize remaining testing aspects for SSB based eBC as part of Rel-16 maintenance work
Companies views’ collection for 1st round 
Open issues 
	Issue
	Company Comments

	Issue 2-1-1: The method to achieve CSI-RS based condition which will use SSB for P1 procedure
	OPPO: Alt 2-1-1-1(SSB and CSI-RS are present, but SSB’s PSD is backed-off by X dB from CSI-RS). In our understanding, there is no need for RAN4 to further dig into how this environmental condition is set, this can be done in RAN5 when defining the test procedures, usually they will study it by taking RAN4 requirements and complexity, etc. into account.
LGE: prefer both Alt 2-1-1-2: decrease SSB power until UE SSB based SS-SINR measurement reporting is ≤ [-3] dB or Alt 2-1-1-4: as proposed in R4-2010198 (Samsung)
Intel: Alt2-1-1-1. This option mostly resembles real deployment scenarios.
Qualcomm: For this in the agreement “Continue to focus on Alt 2-1-1-1 with all relevant details including the value of X and other P1 CSI-RS configurations to be worked out”, we are okay to remove P1 CSI-RS configuration and update a QCL source of P3 CSI-RS resources to SSB. Our justification is presented in R4-1913205.
Huawei: To QC, yes, remove P1 CSI-RS configuration and update a QCL source of P3 CSI-RS resources to SSB.
Sony: Alt 2-1-1-1: SSB and CSI-RS are present, but SSB’s PSD is backed-off by X dB from CSI-RS. From all the possible methods to achieve the BC based on CSI-RS, the Alt.1 “SSB and CSI-RS are present, but SSB’s PSD is backed-off by X dB from CSI-RS” is the only one that can represent the real-life scenario discussed above. Also, we think this method brings actually fewer open issues condition comparing to other alternatives, which is important to have in mind since we don’t have much time left for Rel-16.
Apple: Our preference is Alt 2-1-1-6, although we can accept the group’s decision from the GTW session to focus on Alt 2-1-1-1.  In this situation, we observe that the PSD difference between SSB and CSI-RS in the test case is an artificial approach designed to test UE beam management behaviour (i.e. beam refinement on CSI-RS only) without actually generating such a test condition.

	Issue 2-1-2: The choice of X in Alt 2-1-1-1
	OPPO: No strong view on this one but the X value should consider both field conditions and also testability into account, to make it meaningful and testable.
LGE: If RAN4 choose Alt. 2-1-1-1, then we prefer Alt 2-1-2-2: 7-9 dB
Samsung: when deriving X value, testability should be considered. High X value e.g. 9dB will make SSB PSB weak. We prefer relative small X value.
Intel: Alt 2-1-2-2 (7-9dB)
Qualcomm: Based on our field observations, we support Alt 2-1-2-2. In order to accommodate Samsung’s concern regarding, e.g. link-disconnection, RAN5 can first set X to 9dB (Alt 2-1-2-2) and if it is identified that the test cannot proceed because of link-disconnection hence declares a test failure (i.e. a cause of failure is not UE BC performance but test procedure issue), then RAN5 can consider to decrease X until the issue is resolved as long as X is equal to or greater 3dB (Alt 2-1-2-1).
Huawei: with clarification in issue2-1-1, X should be less than 3dB, which captures the real network deployment. 3dB in maximum is coming from our experienced data. Additionally, UE do not complete beam measurement purely based on P3 CSI-RS, SSB is important for UE to find the best rough beam. If P1 based on SSB is failed, P3 CSI-RS cannot help on UL beam selecting.
Sony: Alt 2-1-2-2: 7-9 dB. The values align with our field measurement results, but a single value needs to be agreed. We are open to seek a trade-off between testability (if any) and resemble the real network performance within this range.
Nokia: Alt 2-1-2-2 (7-9 dB)
Apple: Alt 2-1-2-3.  When the SSB signal is present and attenuated, there are two impacts on the UE receiver: (1) the receiver must demodulate both signals correctly (i.e. handle the PSD difference adequately), and (2) the DL signal quality, as measured by the absolute level of the SSB, does not degrade enough to cause the UE to consider the cell invalid.  Further study is needed to quantify the value of X which does not cause performance degradation due to both of these effects.

	Issue 2-1-3: The choice of Y in Alt 2-1-1-3 and Alt 2-1-1-4
	LGE: Y could be calculated when X=7-9dB, Y will be further discussed.
Apple: In our understanding, this value is applicable to the hybrid approach, and this is now precluded based on the GTW session.

	Issue 2-2-1: Applicability rule for peak direction for BC based on CSI-RS
	OPPO: Ok with Alt 2-2-1-2 (Unified side condition according to UE capability)
LGE: The side condition of SSB based BC in Rel-16 would be changed from side condition for SSB in Rel-15. Also, the side condition of CSI-RS based BC in Rel-16 could be changed from side condition of SSB and CSI-RS in rel-15.
Samsung: prefer Alt 2-2-1-2, otherwise Rel-15 BC test can not be skipped even it meets Rel-16 BC requirements. 
Intel: Agree with LGE. Side conditions for Rel-15 are not exactly the side condition for Rel-16.
Qualcomm: Support Alt 2-2-1-2, and share the similar view as Samsung.
Huawei: Alt 2-2-1-2: Unified side condition according to UE capability
Futurewei: Alt 2-2-1-2
Apple: we prefer Alt 2-2-1-1 (separate side conditions)
	Our understanding is that the side conditions for BC based on CSI-RS shall be separate conditions, because the BC based on CSI-RS capability is an additional UE capability relative to baseline UE behaviour, and it is not a complete replacement of the side conditions on which the entire set of UE RF requirements was derived in Rel-15.  RAN4 did not discuss the impact of these new side conditions on any requirement other than beam correspondence (i.e. Clause 6.6 of TS38.101-2).
	In our understanding, if a UE supports BC based on CSI-RS, then it can demonstrate a certain radiated EIRP performance in comparison to EIRP measured with the Rel-15 side conditions.  We don’t see the justification to redefine the side conditions for all other requirements.
	Another aspect to consider is that the there is currently no agreement whether BC based on CSI-RS is an optional or mandatory UE capability.  Thus, it is reasonable to assume that the capability will not be mandatory, and then the side conditions shall be separate.


	Issue 2-2-2: Test case applicability for BC based on CSI-RS
	OPPO: Ok with Alt 2-2-2-1(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)
NTT DOCOMO, INC.:
We have an objection to Alt 2-2-2-1 and Alt 2-2-2-2:
Our concern is about the case where UE satisfying BC based on CRI-RS only but not satisfying BC based on SSB only automatically can pass Rel-15 BC since, in that case, we can not confirm any performance for BC based on SSB.
Then we support Alt 2-2-2-3, or a proposal from Nokia that is to introduce a single unified capability for both BC based on SSB and BC based on CSI-RS (Alt 3-1-1-1 in Issue 3-1-1)
LGE: 
Prefer Alt 2-2-2-1.
Samsung: 
We prefer Alt 2-2-2-1. Moreover, as indicated by Alt 1-2-1-3 in Issue 1-2-1, If a UE meets beam correspondence requirements based on SSB, it is considered to have met the beam correspondence requirements based on CSI-RS.
Response to NTT DOCOMO: for a UE satisfying BC based on CSI-RS, even we test its Rel-15 BC, its BC performance based on SSB is not verified because the UE can only make use of CSI-RS though SSB is provided during test. With our proposed applicability rule, SSB is highly prioritized. Actually, Rel-16 BC based on CSI-RS is performed with SSB present, there is no fundamental difference between Rel-16 BC based on CSI-RS and Rel-15 BC based on SSB and CSI-RS. So the following rule is no problem: “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.
Intel: Alt 2-2-2-1.
Qualcomm: Support Alt 2-2-2-1.
Huawei: Support Alt 2-2-2-1.
Sony: Alt 2-2-2-1. In either case, we are testing the Rel-16 BC with a more stringent side condition (no CSI-RS or lower PSD on SSB) but with the same requirement as in Rel-15, so there is no problem to skip the Rel-15 BC test.
Futurewei: Alt 2-2-2-1
Apple: Although we did not cover potential test case simplification techniques for BC based on CSI-RS, the same approach as what we proposed for BC based on SSB can be employed.  Thus, if RAN4 agrees to introduce the requirement on BC based on CSI-RS, then we prefer Alt 2-2-2-3 (finalize remaining test case aspects as Rel-16 maintenance),


 
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 

	[bookmark: _Hlk48804635]Issue 2-1-1: The method to achieve CSI-RS based condition which will use SSB for P1 procedure
	
Agreement from GTW session:
Continue to focus on Alt 2-1-1-1 with all relevant details including the value of X and other P1 CSI-RS configurations to be worked out
Agreement from Round 1 (if applicable):
SSB and CSI-RS are present, but SSB’s PSD is backed-off by X dB from CSI-RS
Revise the CSI-RS configuration to:
	Parameter
	Value

	P1 CSI-RS configuration
	Yes No

	P2 CSI-RS configuration
	No

	P3 CSI-RS configuration
	Yes

	P3 CSI-RS repetitions per resource set
	maxNumberRxBeam in UE capability IE of MIMO-ParametersPerBand

	P3 CSI-RS configuration repetition
	On

	[bookmark: _Hlk48804646]P3 CSI-RS trigger
	[bookmark: _Hlk48804684]Alt 2-1-1a: [once P1 with SSB is finished]
Alt 2-1-1b: [Slot80(120kHz)]

	P3 CSI-RS QCL info
	qcl-TypeD to SSB

	Tracking CSI-RS periodicity
	Reuse Rel-15




	Issue 2-1-2: The choice of X in Alt 2-1-1-1
	Support of potential alternatives:
Alt 2-1-2-1: 3 dB
	Huawei (1)
Alt 2-1-2-2: 7-9 dB
	LGE, Intel, Sony, Nokia (4)
Alt 2-1-2-3: Further study is needed
	Apple (1)
(new) Alt 2-1-2-4: In order to accommodate link-disconnection, RAN5 can first set X to 9dB and if it is identified that the test cannot proceed because of link-disconnection hence declares a test failure (i.e. a cause of failure is not UE BC performance but test procedure issue), then RAN5 can consider to decrease X until the issue is resolved as long as X is equal to or greater 3dB
	Qualcomm (1)
Recommendation for Round 2:
Companies are encouraged to find consensus or compromise on the value of X.  Companies are encouraged to share their view whether the newly proposed Alt 2-1-2-4 could be a useful approach to achieve compromise

	Issue 2-1-3: The choice of Y in Alt 2-1-1-3 and Alt 2-1-1-4
	Not applicable based on GTW session agreement

	Issue 2-2-1: Applicability rule for peak direction for BC based on CSI-RS
	Support of potential alternatives:
Alt 2-2-1-1: Separate side conditions
	Apple (1)
Alt 2-2-1-2: Unified side condition according to UE capability
	OPPO, LGE, Samsung, Intel, Qualcomm, Huawei, Futurewei (7)
Agreement:
Unified side condition according to UE capability

	Issue 2-2-2: Test case applicability for BC based on CSI-RS
	Support of potential alternatives:
Alt 2-2-2-1: 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
	OPPO, LGE, Samsung, Intel, Qualcomm, Huawei, Sony, Futurewei (8)
Alt 2-2-2-2: A UE satisfying Rel-16 CSI-RS based BC requirement is allowed to skip Rel-15 BC test
	(0)
Alt 2-2-2-3: Finalize remaining testing aspects for SSB based eBC as part of Rel-16 maintenance work
	NTT DOCOMO, Apple (2)
Agreement:
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



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 2-1-2: The choice of X in Alt 2-1-1-1
Support of potential alternatives:
Alt 2-1-2-1: 3 dB
	Huawei (1)
Alt 2-1-2-2: 7-9 dB
	LGE, Intel, Sony, Nokia (4)
Alt 2-1-2-3: Further study is needed
	Apple (1)
(new) Alt 2-1-2-4: In order to accommodate link-disconnection, RAN5 can first set X to 9dB and if it is identified that the test cannot proceed because of link-disconnection hence declares a test failure (i.e. a cause of failure is not UE BC performance but test procedure issue), then RAN5 can consider to decrease X until the issue is resolved as long as X is equal to or greater 3dB
	Qualcomm (1)
Recommendation for Round 2:
Companies are encouraged to find consensus or compromise on the value of X.  Companies are encouraged to share their view whether the newly proposed Alt 2-1-2-4 could be a useful approach to achieve compromise
	Company
	Comments

	LGE
	Prefer Alt 2-1-2-2: X range is 7-9dB. Also the Alt 2-1-2-4 is fine to clear RAN5 test procesure

	Qualcomm
	-4 is merely a refinement with testability in mind. We can align with -2

	Sony
	We prefer Alt 2-1-2-2: 7-9 dB, since the side condition should reflect the real field scenario. Other values (e.g. X in Alt 2-1-2-4) could be discussed later if RAN5 would identify a testability issue within this range.  

	Intel
	Alt 2-1-2-2. Alt 2-1-2-4 is also ok since X is within [3,9] determined by RAN5

	Apple
	We have not seen any simulation or measurement data from proponent companies to show that the PSD difference between SSB and CSI-RS (especially as large as 9 dB) is actually realistic from the network deployment perspective and feasible for the UE. Our proposal is to make a data-driven decision on the value of X during the next meeting and to leave the value of X as a range of [3,9] dB to be finalized during Rel-16 TEI.

	OPPO
	Alt 2-1-2-2 or Alt 2-1-2-4.

	Samsung
	We prefer Alt 2-1-2-1: 3 dB
When Issue 2-1-1 was still open, we were fine with 9dB backed off for hybrid approach which has no testability issue. However, we respect the GTW agreement that Alt 2-1-1-1 shall be adopted. For Alt 2-1-1-1, our most concern is the testability issue caused by large back off value for SSB. To minimize testability issue, Alt 2-1-2-1 (X=3 dB) is preferred.
About Alt 2-1-2-4, it is not feasible. Before running 3D OTA test for long time, we don’t know if X=9dB is too large, and test time is wasted in trying different X values. In our view, a fixed X value in specification is needed.

	Huawei
	We prefer Alt 2-1-2-1: 3 dB
With 9dB difference, SSB SNR is decreased to -3dB which may lead to big jitter on L1-RSRP measurement. -3dB SNR is even lower than the condition in the cell edge under real network. UE is highly possible to fail in P1, how much SNR for CSI-RS is useless.
However, we are open to further discuss, so Alt 2-1-2-3 is also acceptable.
We don’t think it is a RAN5 work,-4 is not acceptable.

	Futurewei
	Alt 2-1-2-1: 3dB
As Qualcomm mentioned Alt 2-1-4-1 is a refinement for the cases of link disconnection with large value like X=9dB.  If needed, this can be further studied to find a suitable value that avoids testability issues.



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 
Outcome of the discussion of Issue 2-1-2: The choice of X in Alt 2-1-1-1:
Alt 2-1-2-1: 3 dB
	Samsung, Huawei, Futurewei (3)
Alt 2-1-2-2: 7-9 dB
	LGE, Qualcomm, Sony, Intel, OPPO (5)
Alt 2-1-2-3: Further study is needed
	 (0)
(new) Alt 2-1-2-4: In order to accommodate link-disconnection, RAN5 can first set X to 9dB and if it is identified that the test cannot proceed because of link-disconnection hence declares a test failure (i.e. a cause of failure is not UE BC performance but test procedure issue), then RAN5 can consider to decrease X until the issue is resolved as long as X is equal to or greater 3dB
	Intel, OPPO (2)
(new) Alt 2-1-2-5: make a data-driven decision on the value of X during the next meeting and to leave the value of X as a range of [3,9] dB to be finalized during Rel-16 TEI
	Apple (1)
Conclusion:
5 companies have expressed a preference for Alt 2-1-2-2, and 5 companies have expressed a preference for either a lower value with Alt 2-1-2-1 or a procedure which PSD difference reduction to prevent link failure during the test.  1 company recommended limiting the range of X to [3,9] dB and resolving the issue during the next meeting.  Since the choice of X does not have impact on the Rel-16 ASN.1 design, it is recommended to return to this issue in the next meeting.

	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”



Topic #3: TPs, CRs, and Capability
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009556
	Sony, Ericsson
	Remaining issues in beam correspondence
Proposal 5: A UE supporting Rel-16 BC based SSB and/or CSI-RS and indicating Rel-15 BC bit-0 UE 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.

	R4-2009956
	Apple Inc.
	Remaining issues with beam correspondence enhncements
Proposal 7: RAN4 shall define a capability for BC based on SSB in the Rel-16 feature list only if 0 < ∆p ≤ 3 dB.

Proposal 8: An objective to study and, if found feasible, to define requirements on BC based on CSI-RS can be included in the upcoming RAN Plenary discussion of the overall Rel-17 package for FR2 RF enhancements.
Proposal 9: It is proposed to introduce the background related to the beam correspondence enhancement objective to TR38.831, as provided in the Annex of this contribution.

	R4-2010134
	LG Electronics
	Enhanced beam correspondence capability in rel-16 at FR2
Proposal 4: Enhance BC in rel-16 shall be optional.

	R4-2010199
	Samsung
	CR to TS38.101-2 on beam correspondence enhancement
CR to 38.101-2 #0228 v16.4.0
Reason for change: 
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 

Summary of change: 
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 

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

Clauses affected: 
6.6, A.3

	R4-2010239
	Nokia, Nokia Shanghai Bell
	Beam correspondence enhancement
CR to 38.101-2 #0231 v16.4.0
Reason for change: 
Enhanced Beam Correspondence requirements, which introduce separate SSB based and CSI-RS based BC requirements, are not included to TS38.101-2. 

Summary of change: 
Enhanced Beam Correspondence requirementsfor SSB based BC and CSI-RS based BC requirements are introduced to TS38.101-2. 

Consequences if not approved: 
No enhanced Beam Correspondence requirements including separate SSB based BC and CSI-RS based BC requirements are defined in TS38.101-2. 


Clauses affected: 
6.6.4.1, 6.6.4.3, 6.6.4.3.2, 6.6.4.3.3

	R4-2010240
	Nokia, Nokia Shanghai Bell
	FR2 eBC requirements
Proposal 4: Rel-16 UEs with eBC functionality should support both the SSB based BC and CSI-RS based BC requirements and one common eBC UE capability is sufficient.

	R4-2010771
	OPPO
	Discussion on SSB based BC
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 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.

	R4-2011479
	Huawei, HiSilicon
	On beam correspondence enhancement for Rel-16

Proposal 1: SSB based beam correspondence should be mandatory to support. SSB based BC requirement can be relaxed with ∆P≤3dB relative to the condition which assumes both SSB and CSI-RS are present as the baseline:
•	ΔP=0dB is optional to support for SSB based beam correspondence
•	ΔP≤3dB is the baseline to support for SSB based beam correspondence

Proposal 5: CSI-RS based beam correspondence is defined as mandatory to support, CSI-RS based beam correspondence do not have any relaxation if 3dB PSD difference is provided.

Proposal 7: For UEs pass/support bit-1(WithoutUL-BeamSweeping) CSI-RS based beam correspondence in Rel-16, Rel-15 BC with bit-1 declared automatically passed/supported regardless whether UE indicate bit 0 or bit 1 for Rel-15 BC. For UEs pass/support bit-0(WithUL-BeamSweeping) CSI-RS based beam correspondence in Rel-16, Rel-15 BC with bit-0 declared automatically passed/supported.



Open issues summary
This is the last RAN4 meeting during which new capabilities can be defined in time for the related RAN2 work to proceed.
NOTE: companies are encouraged to share comments to the provided CRs and TPs in section 3.3.2.
Sub-topic 3-1
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 3-1-1: How to introduce capability signaling for enhanced BC requirements
· Proposals
· Alt 3-1-1-1: A single unified capability for both BC based on SSB and BC based on CSI-RS (and introduce requirements for both)
· Alt 3-1-1-2: Separate capabilities for BC based on SSB and BC based on CSI-RS (and introduce requirements for both)
· Alt 3-1-1-3: A single capability only for BC based on SSB (and introduce requirements for BC based on SSB only)
Issue 3-1-2: Relationship to Rel-15 bit0/bit1 UE 
· Proposals
· Alt 3-1-2-1: A UE supporting Rel-16 BC based SSB and/or CSI-RS and indicating Rel-15 BC bit-0 UE 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
· Alt 3-1-2-2: 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
· Alt 3-1-2-3: For UEs pass/support bit-1(WithoutUL-BeamSweeping) CSI-RS based beam correspondence in Rel-16, Rel-15 BC with bit-1 declared automatically passed/supported regardless whether UE indicate bit 0 or bit 1 for Rel-15 BC. For UEs pass/support bit-0(WithUL-BeamSweeping) CSI-RS based beam correspondence in Rel-16, Rel-15 BC with bit-0 declared automatically passed/supported.
Issue 3-1-3: Additional capability aspects 
· Proposals
· Alt 3-1-3-1: ΔP=0dB is optional to support for SSB based beam correspondence, ΔP≤3dB is the baseline to support for SSB based beam correspondence

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

	Issue 3-1-1: How to introduce capability signaling for enhanced BC requirements
	OPPO: Prefer Alt 3-1-1-2 (Separate capabilities for BC based on SSB and BC based on CSI-RS (and introduce requirements for both)). Actually not much comparison on the UE performance between SSB only and CSI-RS only, if SSB only is more tighten than CSI-RS only, then Alt 3-1-1-3 is also ok.
NTT DOCOMO, INC:
We support Alt 3-1-1-1.
We would like to avoid the situation where UE satisfying BC based on CRI-RS only but not satisfying BC based on SSB only automatically can pass Rel-15 BC since, in that case, we can not confirm any performance for BC based on SSB. If it is agreed not to apply the above applicability rule, it would be OK with other options.
LGE:
Prefer separate capability with Alt 3-1-1-2 and Alt 3-1-1-3 (SSB only).
Intel: Alt 3-1-1-2
Apple: Our preference is Alt 3-1-1-3, provided the requirement on BC based on SSB is defined with relaxation 0 < ∆p ≤ 3. However, we can accept the group’s decision from the GTW session, which calls for separate capabilities for BC based on SSB and BC based on CSI-RS, respectively (Alt 3-1-1-1).  We also note that the agreement for the GTW session captured that the capability of BC based on SSB shall be optional (this is recorded together with Alt 1-1-1-1) and that BC based on CSI-RS shall be optiona.  Thus, in our understanding, both of these capabilities shall be optional.

	Issue 3-1-2: Relationship to Rel-15 bit0/bit1 UE
	OPPO: Combination of Alt 3-1-2-2 and Alt 3-1-2-3 will be better like below:
If no relaxation is defined, Rel-16 BC can only be declared by UE with bit 1 in Rel-15
· UEs pass/support bit-1(WithoutUL-BeamSweeping) CSI-RS based beam correspondence in Rel-16, Rel-15 BC with bit-1 declared automatically passed/supported regardless whether UE indicate bit 0 or bit 1 for Rel-15 BC.
otherwise, Rel-16 BC and Rel-15 BC are independent capability can be declared by both bit 0 and bit 1 UE
LGE: Prefer Alt 3-1-2-3.
Samsung: prefer Alt 3-1-2-3. Based on GTW agreement, Alt 3-1-2-1 and Alt 3-1-2-2 become not feasible.
Intel: In Rel-16, both bit-0 and bit-1 UEs are allowed for SSB based and CSI-RS based beam correspondence and no performance degradation is allowed.
Huawei: In Rel-16, both bit-0 and bit-1 UEs are allowed for SSB based and CSI-RS based beam correspondence.
Apple: We prefer to retain exactly the agreements related to bit0/bit1 UEs from the GTW session

	Issue 3-1-3: Additional capability aspects
	OPPO: In our understanding, Rel-16 BC enhancements are optional features, therefore clarification on the “ΔP≤3dB is the baseline to support for SSB based beam correspondence” need to be clarified does it mean “mandatory”?
NTT DOCOMO, INC.:
We have an objection to Alt 3-1-2-3
Our concern is about the case where UE satisfying BC based on CRI-RS only but not satisfying BC based on SSB only automatically can pass Rel-15 BC since in that case, we can not confirm any performance for BC based on SSB.
LGE: 
The BC in Rel-15 is mandatory with capability. And Rel-16 eBC would be optional feature to update side conditions based on the enhance RF at FR1 WI in rel-16. So it is not possible the case with ΔP≤3dB is baseline for eBC in Rel-16.
Samsung: Based on GTW agreement, Issue 3-1-3 has been addressed.
Apple: we believe this issue has been addressed by the GTW session already


 
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

	R4-2009956 (TP to TR38.831 in Annex)
	Samsung: this TP well summarized RAN4 work on beam correspondence. Refinement based on latest agreement is needed.

	
	 Intel: Agree with Samsung. 

	
	Qualcomm: (Thank you for the TP to TR, which is important) The TP needs updates for consistency with GTW agreements on 8/18/2020 before it becomes agreeable. We will be happy to contribute.

	
	Apple: we agree with the comments and would like to collect further refinements from interested companies.

	R4-2010199
	Samsung: the main structure of CR and capability aspects match with GTW agreement. The SSB side condition for BC based on CSI-RS need to be updated.

	
	 Intel: Proposal 2 needs to follow GTW’s outcome. 

	
	Qualcomm: (Thank you for the CR). Merge with 10239? During the update to reflect GTW agreements, we would like to suggest an improvement to wording for SSB based BC:
The downlink reference signal SSB is provided and CSI-RS (with repetition configured) is not provided

	
	Huawei：side condition for CSI-RS based BC is not correct, SNR condition should be removed, there is no agreement SNR reporting used for Beam correspondence. PSD difference depends on RAN4 discussion outcome. Reference point to Baseband is not GTW agreement.

	
	Apple: 
Clause 6.6.1: we do not agree to remove the assumption on the presence of SSB and CSI-RS signals; in our understanding, this constitutes the mandatory requirement of side conditions applicable to all UE RF requirements in the specification.
Clause 6.6.4.1: We suggest adding the following text: “The requirements for beam correspondence based on SSB and/or beam correspondence based on CSI-RS, as applicable, can be verified according to simplified test procedures, as developed in the conformance test specification.”
Clause 6.6.4.3.1: We do not agree to rename the Clause heading for two reasons: (1) in our understanding, this is against drafting rules of a specification under revision control, and (2) the side conditions in this clause are associated with the general requirement on beam correspondence and, consequently, these are the side conditions for all UE RF requirements in the specification.  We prefer not to modify this clause (neither heading nor text).
Clause 6.6.4.3.2: We suggest this clause heading reads “Side Condition for the additional requirement on beam correspondence based on SSB”
Clause 6.6.4.3.3: We suggest this clause heading reads “Side Condition for the additional requirement on beam correspondence based on CSI-RS”
Clause 6.6.4.4: This clause should capture the following agreements from the GTW session (subject to editorial changes for readability):
-	If a R16 UE indicates it doesn’t support BC based on SSB, network can expect the UE to fulfill BC based on R15 BC requirements
-	R16 will continue to have bit 1 and bit 0 UEs
-	R16 will continue to have bit 1 and bit 0 UEs for BC based on CSI-RS
We would further like to mirror the agreement on BC based on SSB to BC based on CSI-RS:
-	If a R16 UE indicates it doesn’t support BC based on CSI-RS, network can expect the UE to fulfill BC based on R15 BC requirements
We do not agree to introduce the applicability rule, as described in the CR. 
Clause A.3.1: We do not agree to rename the Table A.3.1-2 heading for the same reasons as the clause heading, which we described above
We further suggest renaming Table A.3.1-3 to “Table A.3.1-3: CSI-RS parameters for additional requirement on beam correspondence based on CSI-RS”

	R4-2010239
	Intel:  bit-0 and bit-1 UEs and optionality seems aligned with GTW outcome. For test conditions, need to wait for more outcomes from discussion in the following days.

	
	Qualcomm: (Thank you for the CR). Merge with 10199?

	
	Huawei: prefer Nokia’s version, more clear and wording better. Side condition and CSI configuration need to updated or added. For CSI-RS based BC, the CSI-RS configuration can be referenced to current configuration in A.3.

	
	Apple:
Clause 6.6.4.1: we agreed in the GTW session to have separate capabilities for the optional capabilities of BC based on SSB and BC based on CSI-RS.  We think this CR is a bit clearer than the Samsung CR in the way it refers to applicable side conditions based on UE capability, but we do not agree with the formulation to replace Rel-15 side conditions for all UE RF requirements with the SSB only or CSI-RS only side conditions. We suggest rephrasing to:
“If [BC based on SSB] is supported, the UE shall also meet minimum peak EIRP requirement according to Table 6.2.1.3-1 and spherical coverage requirement according to Table 6.2.1.3-3 as an additional requirement using SSB based beam correspondence side conditions defined in …”
Since we agreed to use separate capabilities for BC based on SSB and BC based on CSI-RS, and since we have bit0 and bit1 UEs from Rel-15, there would need to be one sub-clause for each combination of these capabilities’ values.
Clauses 6.6.4.3.2, 6.6.4.3.3: we suggest using the term “additional requirement” instead of “enhanced requirement” in the clause title as well as the text therein.



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 

	R4-2011678 (WF)
	Recommend approving

	Issue 3-1-1: How to introduce capability signaling for enhanced BC requirements
	Agreement from GTW session:
Alt 3-1-1-2: Separate capabilities for BC based on SSB and BC based on CSI-RS (and introduce requirements for both)
-	R16 will continue to have bit 1 and bit 0 UEs for BC based on CSI-RS
-	BC based on CSI-RS is optional
Agreement from Round 1 (if applicable):
No agreements in addition to the GTW session agreement

	Issue 3-1-2: Relationship to Rel-15 bit0/bit1 UE
	Support of potential alternatives:
Alt 3-1-2-1: A UE supporting Rel-16 BC based SSB and/or CSI-RS and indicating Rel-15 BC bit-0 UE 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
	(0)
Alt 3-1-2-2: 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
	(0)
Alt 3-1-2-3: For UEs pass/support bit-1(WithoutUL-BeamSweeping) CSI-RS based beam correspondence in Rel-16, Rel-15 BC with bit-1 declared automatically passed/supported regardless whether UE indicate bit 0 or bit 1 for Rel-15 BC. For UEs pass/support bit-0(WithUL-BeamSweeping) CSI-RS based beam correspondence in Rel-16, Rel-15 BC with bit-0 declared automatically passed/supported.
	LGE, Samsung (2)
(new) Alt 3-1-2-4: If no relaxation is defined, Rel-16 BC can only be declared by UE with bit 1 in Rel-15. UEs pass/support bit-1(WithoutUL-BeamSweeping) CSI-RS based beam correspondence in Rel-16, Rel-15 BC with bit-1 declared automatically passed/supported regardless whether UE indicate bit 0 or bit 1 for Rel-15 BC.
	OPPO (1)
(new) Alt 3-1-2-5: In Rel-16, both bit-0 and bit-1 UEs are allowed for SSB based and CSI-RS based beam correspondence and no performance degradation is allowed.
	Intel, Huawei (2)
(new) Alt 3-1-2-6: retain exactly the agreements related to bit0/bit1 UEs from the GTW session
	Apple (1)
Recommendation for Round 2:
Based on GTW session agreement, Alt 3-1-2-1, 3-1-2-2, and 3-1-2-4 are precluded, and the baseline agreement is “R16 will continue to have bit 1 and bit 0 UEs for BC based on CSI-RS”
Companies are encouraged to find consensus based either on Alt 3-1-2-3, or Alt 3-1-2-5, or a potential new compromise.

	Issue 3-1-3: Additional capability aspects
	Based on GTW agreement, Issue 3-1-3 has been addressed



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  

	R4-2009956 (TP to TR38.831 in Annex)
	A new tdoc number is needed just for the TP (revised from 9956 to take companies’ input into account). Recommended title: “TP to TR38.831: beam correspondence enhancement”

	R4-2010199
	Recommend merging into a revision of 0239

	R4-2010239
	Recommend revising to take merged content from 0199 and companies’ inputs into account



Discussion on 2nd round (if applicable)
Company comment collection for the TP to TR38.831
	Company
	Comments

	LGE
	For the Draft CR from Nokia, additional applicability rule is needed when UE support both SSB based eBC and CSI-RS based eBC in Rel-16.
Based on RAN4 decision of the Issue 1-2-1, RAN4 need to update CR (revision of R4-2010239). Other alternative solution is not precluded.

	Qualcomm
	3.1.2.3

	
	



Company comment collection for the CR to TS38.101-2
	Company
	Comments

	Apple
	We agree with LGE that an additional applicability rule is needed when the UE supports both SSB based and CSI-RS based BC. As we commented in Issue 2-1-2, the CSI-RS based BC requirement can potentially introduce a stringent condition for the UE receiver, which is proportional to the value of X.  If, for example, an applicability rule defines all side conditions based on SSB only side conditions, then the requirement based on CSI-RS based side conditions also might need to be verified.

	OPPO
	Same view as LGE, additional applicability rule is needed. 

	Samsung
	We agree with LGE. Additional applicability rule is needed when UE supporting both SSB based eBC and CSI-RS based eBC. Previous agreement is to minimize test cases and test time compared with Rel-15 BC. The applicability rule can be aligned with decision of Issue 1-2-1.

	Huawei
	For the paragraph “If beamCorrespondenceWithoutUL-BeamSweeping and eBeamCorrespondenceSSB are supported, the UE shall meet the minimum peak EIRP requirement according to Table 6.2.1.3-1 and spherical coverage requirement according to Table 6.2.1.3-3 using the SSB based enhanced beam correspondence requirements as defined in Clause 6.6.4.3.2. ”
-> change into “if beamCorrespondenceWithoutUL-BeamSweeping-SSB-R16 and …….”
For other similar paragraphs also need the above revision.
In my understanding, beamCorrespondenceWithoutUL-BeamSweeping capability is separated for SSB and CSI during GTW session
It is not clear whether UE can have different UE capability on beamCorrespondenceWithoutUL-BeamSweeping from the CR.

	Futurewei
	As commented in 2-1-2, the applicability rule can be aligned. The current draft CR with TBD is ok.



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”

	R4-2011737
	The TP seems agreeable

	R4-2011738
	The following comment was received from Huawei on the reflector:
I just want to clarify on the UE capability of enhance Beam correspondence, whether Rel-16 UE can report beamCorrespondenceWithoutUL-BeamSweeping separately with Rel-15?
It is very confused with the wording in the CR.
We provide the same comment in the 2nd round summary.
The CR proponent company has requested a further revision tdoc number with a view toward resolving the comment.







