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1 Contribution list
1.1 Contributions for [FR2] beam correspondence (AI 6.7.8.3)
	TDoc
	Title
	Source
	Type
	For
	Agenda item
	TDoc Status

	R4-1900561
	Tolerance requirement for Beam correspondence
	NTT DOCOMO INC.
	discussion
	Discussion
	6.7.8.3
	available

	R4-1900895
	Pattern correspondence
	Fraunhofer HHI, Fraunhofer IIS
	discussion
	Discussion
	6.7.8.3
	available

	R4-1901765
	on beam correspondence relationship for CA
	Intel Corporation
	other
	Approval
	6.7.8.3
	available

	R4-1901796
	Beam Correspondence, DL reference signal
	Sony
	other
	Approval
	6.7.8.3
	available

	R4-1901818
	on beam correspondnece
	Huawei, HiSilicon
	other
	Approval
	6.7.8.3
	available

	R4-1901819
	draft CR for PC3 multi-band relaxation and beam correspondence
	Huawei, HiSilicon
	draftCR
	Endorsement
	6.7.8.3
	available

	R4-1901839
	Draft CR for 38.101-2 multi-band relaxation and BC for PC1
	Huawei, HiSilicon
	draftCR
	Approval
	6.7.8.3
	available


1.2 Contributions for Test procedure for beam correspondence (AI 6.7.8.3.1)
	TDoc
	Title
	Source
	Type
	For
	Agenda item
	TDoc Status

	R4-1900133
	On beam correspondence test procedure
	Intel Corporation
	other
	Approval
	6.7.8.3.1
	available

	R4-1900277
	Draft CR to TR38.810 on beam correspondence test procedure
	Samsung, Qualcomm
	draftCR
	Endorsement
	6.7.8.3.1
	available

	R4-1900278
	On uplink beam sweeping based EIRP test procedure
	Samsung, CAICT
	discussion
	Approval
	6.7.8.3.1
	available

	R4-1900431
	Verification of beam correspondence during initital access
	Ericsson, Sony
	other
	Approval
	6.7.8.3.1
	available

	R4-1900715
	Initial discussion on test procedure for beam correspondence in FR2
	LG Electronics Inc.
	discussion
	Discussion
	6.7.8.3.1
	available


1.3 Contributions for Core requirements for beam correspondence (AI 6.7.8.3.2)
	TDoc
	Title
	Source
	Type
	For
	Agenda item
	TDoc Status

	R4-1900134
	on beam correspondence requirements
	Intel Corporation
	other
	Approval
	6.7.8.3.2
	available

	R4-1900207
	Draft CR to TS 38.101-2: Introduction of the requirement on beam correspondence
	Apple Inc.
	draftCR
	Endorsement
	6.7.8.3.2
	available

	R4-1900251
	Beam correspondence for tolerance based requirement with UE beam sweeping 
	LG Electronics France
	other
	Approval
	6.7.8.3.2
	available

	R4-1900269
	Spherical EIS requirements according to UE BC capability
	LG Electronics France
	discussion
	　
	6.7.8.3.2
	reserved

	R4-1900276
	Draft CR to TS38.101-2: Add Beam Correspondence Requirement for PC3
	Samsung, Qualcomm
	draftCR
	Endorsement
	6.7.8.3.2
	available

	R4-1900528
	DL signal power level for FR2 UE beam correspondence verification
	MediaTek Inc.
	other
	Approval
	6.7.8.3.2
	available

	R4-1900672
	FR2 Beam Correspondence, On Alternative Definition
	Qualcomm Incorporated
	other
	Approval
	6.7.8.3.2
	available

	R4-1901278
	Beam Correspondence
	Nokia, Nokia Shanghai Bell
	other
	Approval
	6.7.8.3.2
	available

	R4-1901279
	Draft CR to TS38.101-2 on Beam Correspondence requirements
	Nokia, Nokia Shanghai Bell
	draftCR
	Endorsement
	6.7.8.3.2
	available

	R4-1901315
	Beam Correspondence, remaining X and Y
	Sony, Ericsson
	other
	Approval
	6.7.8.3.2
	available


1.4 Contributions related to beam correspondence in other agenda items

	TDoc
	Title
	Source
	Type
	For
	Agenda item
	TDoc Status

	R4-1900712
	On EIRPs of different link polarization for spherical coverage and beam correspondence tolerance
	Samsung
	discussion
	Discussion
	10.1.2
	available


2 Summary of proposals
2.1 Summary of discussion papers
	Company / Tdoc
	Summary

	NTT DOCOMO
(R4-1900561)
	Proposal 1: For beam corresponding requirement 3, The percentile X is defined as 100.

Observation 1: For tolerance requirement value “Y”, it shall be minimized for both NW and UE (user experience) perspective.

	Fraunhofer
(R4-1900895)
	Observation 1: Beam correspondence reduces acquisition time substantially.
Observation 2: Implementational constraints have not been fully considered in spherical coverage requirements.
Observation 3: The use of dissimilar RF chains or antennas for transmission and reception will create differences between UL and DL beam pairs.

Observation 4: Pattern correspondence offers a more complete assessment of antenna pattern similarity.

	Intel
(R4-1901765)
	Proposal 1: For inter-band CA in FR2, beam correspondence relationship is considered to be different across CCs within different bands.
Proposal 2: For intra-band CA in FR2, the same beam correspondence relationship for beam management is supported across CCsin Rel-15 and no requirement is specified.
Proposal 3: Remove capability parameter beamCorrespondenceCA from TS 38.306 based on proposal 1 and 2.

	Sony
(R4-1901796)
	In this contribution we have discussed beam correspondence from an SNR and SINR point of view. We have made the following observations and proposals:

Observation 1:
Poor SNR and/or poor SINR in the DL may cause the UE not being capable of fulfilling BC without UL beam sweeping.
Observation 2:
The BC test and the test of spherical coverage need to be specified in a way the SNR (and SINR) is unambiguously defined.
Observation 3: 
A UE may in some cases be capable of BC without UL beam sweeping but in other cases not.
Observation 4: 
A UE that has signaled 2-20 set to 1 and lose its BC performance (e.g. due to an interferer) may cause problem in the network.
Proposal 1: 
For Rel-16 BC, RAN4 should study how to handle UEs that has signaled 2-20 set to 1 and lose its BC performance.

	Huawei
(R4-1901818)
	Observation 1: there is no discussion on shared relaxation for multi-band framework and BC for PC1/2/4 UE. 

Observation 2: Antenna array assumption for PC1 is generally with 16 elements which is much larger than PC3.

Observation 3: To meet MOP requirement in the current spec for PC1 UE, it needs more than 16 elements with 14dBm per PA output.

Proposal 1: Define multi-band relaxation for PC1 UE on both peak and spherical coverage in Rel15.

Proposal 2: For EIRP2 measurement, the best beam is based on UL beam sweeping, the measurement antenna position should keep unchanged during the procedure.

Observation 4: X=[80,100] is not reasonable to see the average difference for all beam direction, and makes YdB is not applied for the beam closer to boresight direction

	Intel
(R4-1900133)
	Proposed test procedure:

For each (quantized) angle on the sphere:

1. Rotate UE towards that angle regarding to Test Equipment (or vice versa)

2. After rotation completed, provide N_dlmeas downlink measurement opportunities to determine best Rx beam.

a. SSB burst periodicity = 20ms, N_dlmeas = [20]
b. CSI-RS periodicity = 20ms, same density with SSB block
c. Downlink measurements single power level Rx_EIRP shall be set

Rx_EIRP = EIS50% + SNR - SNRREFENSES
Where 

Rx_EIRP- Required EIRP power level at UE antenna 

EIS50% - 50%-tile EIS spherical coverage value for PC3 UE

SNR   - Required receive SNR = 20dB

SNRREFENSES = -1dB

3. After downlink measurement is completed, UE determines Rx beam based on max RSRP

4. UE selects corresponding Tx beam to the selected Rx beam in step 3 based on beam correspondence and transmits SRS

5. TE measure EIRP1

6. TE provides UE with additional N_ulbeams SRS resources with the same frequency allocation and port configuration

7. UE transmits N_ulbeams beams using these SRS resources (UL beam sweeping)
8. TE measures all N_ulbeams beams. EIRP2 is the max (EIRP1, maximum EIRP of these N_ulbeams beams).

9. Compile [angle, EIRP1, EIRP2] determined using above procedure

10. Sort data based on EIRP2

End // for each angle on sphere

11. Eliminate data where EIRP2 doesn’t meet spherical coverage requirement (Rest of the steps use only the remaining data)
12. Get Delta EIRP = EIRP2-EIRP1 (dB) for remaining data

13. Sort Delta EIRP (dB)

14. Pick the [X]-percentile value, compare it against [Y] dB
Proposal 1: Study if SRS can be used for power measurement to replace reference signal as UL EIRP measurement.  

Proposal 2: Add a UE capability to notify network its required number of SRS resources for UL beam sweeping and/or periodicity using RRC message. The detail format is FFS.

	Samsung, CAICT
(R4-1900278)
	Observation 1: Option 1 (network assisted uplink beam sweeping method) shows best overall performance among all the Options.

Observation 2: each option has its own accuracy issue, and the relative measurement accuracy of network (SS) under strong signal condition used in Option 1 is acceptable.

Proposal 1: Option 1 (network assisted uplink beam sweeping method) can be used as the baseline method for conformance test

Proposal 2: Option 2.2 (EIRP TE assisted uplink beam lock sweeping method) can be FFS for conformance test

Proposal 3: Option 3 (full 3D TE/beam scan) can only be applicable for development test.

	Ericsson, Sony
(R4-1900431)
	Proposal: It is proposed to specify a minimum requirement on beam correspondence during initial access using the verification method based on PRACH (preamble) transmissions and (Msg2) receptions as described in Section 2.

	LGE
(R4-1900715)
	Proposal 1: RAN4 should consider to minimize OTA test time test to define beam correspondence test procedure. 

 Proposal 2: Prefer test procedure 1 for beam correspondence test
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	Intel
(R4-1900134)
	In this contribution, we provide our simulation results of X and Y values for requirement 3. 

Observation: At 80%-tile, delta EIRP is 3dB, at 90%-tile, delta EIRP is 4dB.
Proposal: 
For power class 3 UEs in single FR2 band with beam correspondence capability signaling set to 0, the delta EIRP CDF on test points selected in sec 2.2 shall satisfy the following condition

· 
80-percentile of delta EIRP CDF is no more than 3.0 dB
For power class 3 UEs supporting multi-band operations, the requirement 3 is FFS

	LGE
(R4-1900251)
	From the analyses of delta EIRP for partial beam correspondence NR UE (2-20 bit set to 0, 2-30 bit set to 1), we recommend how to measure the delta EIRP and draw CDF curve considering x deg. beam inaccuracy.

Based on the initial simulation results using the proposed test methodology, we proposed as follow

Proposal 1: RAN4 need to collect the delta EIRP CDF curve, so interested companies provide their simulation results in next RAN4 meeting based on our proposal simulation assumption and test methodology.

Proposal 2: From the initial simulation results, we recommend the [3] dB delta EIRP at [85] % CDF curve.

	MTK
(R4-1900528)
	In this contribution, we provide the analysis on the DL signal SNR requirement for beam correspondence verification and propose a DL signal power level requirement for PC3 UE.
Proposal: For PC3 UE beam correspondence verification, the DL signal power level within 50 MHz of channel bandwidth is set to be at -50 dBm.

	Qualcomm
(R4-1900672)
	We evaluated the revised agreement on requirements for Beam Correspondence to find that two categories of UEs are now able to claim BC. These categories (1 and 0) are determined by the UE’s declaration of support for capability 2-20. We went on to identify certain aspects of the agreement that would benefit from discussion in RAN4, and made the following observations.

Observation 1: Category1 UEs, i.e those UEs that would have met the original BC requirement, do not need new BC requirements. 

Observation 2: Category0 UEs will meet EIRP spherical coverage requirements only after the network invests resources to help the UE refine its beams

Observation 3: The sample space for running delta EIRP statistics must include the minimum subset of grid points that allows one to verify EIRP spherical coverage compliance.

Observation 4: Different spherical coverage degradations can map into the same delta EIRP CDF

Observation 5: A requirement on delta EIRP statistics may be more meaningful if specific mechanisms of degradation are identified.

We posed a question pertaining to UL beam refinement:

Question 1: What is the upper bound ‘N’ of allowable SRS opportunities that a ‘category0’ UE can use to achieve best beam in any direction?

Finally, we proposed a timeline for completion of requirement definition,. 

Proposal 1: We propose the schedule in Table 2.5-1 for completion of BC requirement definition.

	Nokia
(R4-1901278)
	Proposal 1: Introduce the following requirements in TS38.101-2
In the Proposal 1 of this contribution we present text proposal for the updated beam correspondence requirements. The corresponding CR proposal is submitted in R4-1901279
This contribution also discusses how to define new beam correspondence tolerance requirements introduced in [1].  We make the following observation and proposals on the beam correspondence tolerance requirements:

Observation 1: For UE indicating need for UL beam sweeping to fulfil the Minimum peak EIRP and Spherical coverage requirements, the beam tolerance requirement is the only requirement verifying that this UE is able to perform autonomous beam correspondence using DL reference signal only.
Proposal 2 : RAN4#90 to agree that the tolerance requirement limit is defined so that 100-percentile of delta EIRP CDF is no more than [Y] dB, i.e. X = 100.

	Sony, Ericsson
(R4-1901315)
	In this contribution we have discussed beam correspondence and X and Y parameters as discussed in “WF on Beam Correspondence” [1] from RAN #82. We have made the following observations and proposals:

Observation 1:
The delta EIRP value changes very fast with CDF %-tile value for values larger than 95% and is thus not recommended for defining a requirement.
Observation 2:
The delta EIRP value, when the CDF is 85% or smaller, tend to be very small, which may not suitable for measurements.
Observation 3: 
The number of measurement points considered for the BC test depends on the spherical coverage.
Observation 4:
1dB margin was added to the spherical coverage requirement due to the imperfections in phase shifters.
Observation 5:
No significant extra degradation to the CDF of delta EIRP could be observed due to errors in UL pre-coders.
Observation 6:
The test set-up may need to be specified in a way a guaranteed level of SNR could be fulfilled at the center of the quiet zone.
Table 1. ΔEIRP with different level of RSRP estimation error

(
1 dB

2 dB

3 dB

4dB

5 dB

ΔEIRP @ 95%

1.3 dB
2.8 dB 
4.2 dB
5.6 dB
7.7 dB
ΔEIRP @ 90% 

0.8dB

2 dB

3dB

4.1 dB

5.5 dB

ΔEIRP @ 80% 

0.3 dB

1.1 dB
1.9 dB
2.6 dB
3.4 dB
Proposal 1:
X to be set to 90%-tile.
Proposal 2:
Y to be set to 2dB for normal condition and 3 dB for extreme condition.


2.2 Summary of draft CRs

	Company / Tdoc
	Summary

	Draft CR to TS 38.101-2

	Huawei

(R4-1901819)
	Reason for change:

Multi-band relaxation shall be defined for the n257+n261.

Beam correspondence requirement is defined as a package with multi-band relaxation requirement.

Summary of change:

Adding UE multi-band relaxation factors for power class 3 with n257+n261, Beam correspondence is also specified for PC3.

UEs which support beam correspondence shall have the capability to select a corresponding beam for UL transmission based on DL measurements without relying on network-assisted UL beam management (type 1 BC) or select a corresponding beam for UL transmission based on DL measurements with UL beam sweeping (type 2 BC). The beam correspondence type is declared by the UE before start of the test.

……

The delta EIRP at the [60th] percentile of the distribution of subtraction by EIRP2 and EIRP1 measured on the spherical coverage measurement grids defined in TS 38.521-2[5] shall be less than [Y] dB.

	Huawei
(R4-1901839)
	Similar to above R4-1901819, MOP multi-band relaxation and Beam correspondence are specified for PC1

	Apple
(R4-1900207)
	Reason for change:

Beam correspondence is an important UL beam management tool in NR FR2 networks, and many system performance indicators seek to optimize UL beam management metrics, such as overhead for beam training, network access latency, and UL beam gain.

A general requirement on beam correspondence is needed to reflect the RAN agreements. A requirement specific to PC3 is needed to reflect the RAN agreements which are specific to PC3.

Summary of change:

Introduces a reference to the UE capabilities specification (38.306), new definitions and symbols relevant to the definition of beam correspondence, a general UE requirement on beam correspondence, a requirement for PC3, and a definition of how this requirement is verified.

	Samsung, Qualcomm
(R4-1900276)
	Reason for change:


In current specification, beam correspondence requirement is not completed. The requirement needs to be updated based on RAN plenary agreement captured in RP-182879.

Summary of change:


This CR contains the changes as below:

- The general description of beam correspondence requirement in Section 6.6.1;

- The beam correspondence requirement for PC3, depending on UE’s declaration of support for [beamCorrespondence] as defined in TS 38.306. 

- Beam correspondence tolerance for PC3 with values in requirement table left as TBD.

	Nokia

(R4-1901279)
	Reason for change:

RAN#82 agreed a WF on Beam Correspondence in RP-182879. Following the WF agreement, RAN#82 revised the agreed CR to TS38.101-2 by removing all the UE beam correspondence requirements from TS38.101-2 and tasked RAN4 to update the requirements based on the RAN#82 agreements captured in RP-182879.

Summary of change:

The minimum peak EIRP and spherical coverage based beam correspondence requirements are introduced for PC3 UE based on the earlier RAN4 agreements and indicated both SSB and CSI-RS as DL reference signals following the compromise agreements for Rel-15 in RAN#82. 

New sub-sections are introduced for beam correspondence tolerance requirements for PC1, PC2, PC3 and PC4 UEs.

	Draft CR to TR 38.810

	Samsung, Qualcomm

(R4-1900277)
	Reason for change:


Corrections in this draft CR follows the agreement on beam correspondence requirements in RAN#82 to specify relevant test procedure

Summary of change:


Revise the test procedure of Tx beam peak search and EIRP spherical coverage to explicitly reflect the beam correspondence requirements based on UE’s beam correspondence capability;

Add new test procedure of beam correspondence tolerance for the UE relying on uplink beam sweeping to fulfill minimum peak EIRP and EIRP spherical coverage requirements;

Other minor changes on details.


3 Open issues
1. Understanding on RAN plenary WF: 
Verizon: need to clarify. 
MTK: delta should be the degradation of EIRP1 from current requirement (min EIRP and spherical coverage), rather than EIRP1 from EIRP2 (which can be very good, and result in failing Req 3 as current WF). Need to reconsider. 
QC: Since it is defined for BC requirement, just a way to define BC, rather than delta for power. 
Intel: Something already discussed in plenary, need to follow WF from plenary. 

Nokia/Apple: should follow RAN plenary WF. 
2. BC requirements applicability 

· Option 1: depending on OEM declaration (Huawei, etc)
· Option 2: depending on capability signalling (2-20) (Samsung, LGE, Qualcomm, Intel, etc)
· Option 3: depending on capability signaling (2-20), and OEM declaration may be used to distinguish applicability (Apple)
Question: whether or not OEM declaration is just reported capability signalling, or OEM declaration should always match reported capability signalling?

Discussion

Apple: no strong view for option 3.
LGE: depending on the same indication from capability signalling and OEM declaration. 

Nokia: more like RAN5 issue since it is related to test procedure. 
Apple: it is better to clarify OEM declaration. 

Tentative Agreements

OEM declaration should match capability signalling 2-20. And BC requirements applicability should follow OEM declaration. 
3. How to deal with UEs with capability signalling 2-20=0 that can pass Req1&Req2 without UL sweeping 

· Option 1: For UE with capability signalling 2-20=0, test on Req 3 always applies, i.e., do not confirm the setting of 2-20 = 0. Apply req 3 based only on the declaration of 2-20 = 0 
· Option 2: For UE with capability signalling 2-20=0, test procedure guarantee test on Req1&Req2 without UL sweeping (EIRP1) will be conducted firstly: if it fails, test on Req 3 applies; if it passes: 
· Option 2a: Capability signalling 2-20 = 0 is not confirmed, declare the UE non-compliant. Req 3 result is not relevant. 
· Option 2b: Capability signalling 2-20 = 0 is not confirmed, flag this result but don’t apply Req3 (BC requirement is considered to be met without beam sweeping). 
· Option3: This kind of UE should not exist, because if UE satisfy the req. 1 and req.2 without UL beam sweeping, the UE should be 2-20 set to be 1.
Discussion



Apple/Intel: Option-1 is preferable. 



Intel: Option 2 duplicate the test procedure for UE with 2-20=0. 
Prefer Option-1, which is clear enough, compared with Option 3. 


LGE: prefer option 1 and 3, they match WF from plenary. It is just core case. 
Agreements: Option-1. 
4. DL power/SNR for BC verification
· Sony, Ericsson: The BC test and the test of spherical coverage need to be specified in a way the SNR (and SINR) is unambiguously defined; The test set-up may need to be specified in a way a guaranteed level of SNR could be fulfilled at the center of the quiet zone.
· MTK: For PC3 UE beam correspondence verification, the DL signal power level within 50 MHz of channel bandwidth is set to be at -50 dBm. i.e. 25dB from Ref sensitivity and spherical coverage requirement. 
· Intel: Downlink measurements single power level Rx_EIRP shall be set 


Rx_EIRP = EIS50% + SNR - SNRREFENSES 
Where 

Rx_EIRP- Required EIRP power level at UE antenna 

EIS50% - 50%-tile EIS spherical coverage value for PC3 UE 

SNR   - Required receive SNR = 20dB 

SNRREFENSES = -1dB 

Discussion



R&S/Anrisu: need to consider the testability agreement for SNR range. 


QC: some wording needed to guarantee DL condition. 


Apple: RSRP estimation error should be considered for all practical scenarios. 
QC: we are okay to have another set of requirement for low SNR condition. 



QC: current 38.133 define RSRP accuracy in low SNR condition, which is different from here.  



Intel: two options to complete Rel-15: (a) consider practical SNR scenario (b) consider high SNR only in this release-15 for BC tolerance requirement. 


Apple: can go with option (b) but need to add note in specification to make sure only high SNR condition is considered, while degradation may be seen in practical scenario. 

Agreements

· The test set-up shall be specified in a way to guarantee the level of DL SNR at the center of the quiet zone for beam correspondence requirement.
· Detailed value for SNR condition is FFS. 

· Add note in core requirement to clarify requirement is defined in certain SNR condition. 

· RSRP estimation error shall be considered in defining beam correspondence tolerance.

5. Test grid points for BC tolerance 

· Option 1: top 50% EIRP2 points for PC3 UE (Samsung, Qualcomm, Intel, VzW, ZTE, NTT DoCoMo, Nokia)
· Option 2: all the test points where EIRP2 meets the spherical coverage requirements as specified in Clause 6.2.1.3 for PC3 UE (Intel, LG, Apple)
Discussion



ZTE: equivalent for two options with only different X and Y. 


Intel: not too much difference. 



LGE: test procedure perspective, it is still different. 
Agreements: Option-1
6. BC tolerance spec (X&Y)
· Option 1: X=100 (NTT DOCOMO, Nokia)
· Option 2: X=60 (Huawei)
· Option 3: X=90, Y=2(NC)/3(ETC) (Sony, Ericsson)
· Option 4: X=85, Y=3 (LGE)
· Option 5: X=80, Y=3 (Intel)
Discussion



TBA

Agreements
TBA

7. Test procedure of BC tolerance (for UE with capability signalling 2-20 = 0)
· Option 1: Per-test point, EIRP 1 performs only if EIRP2 larger than required spherical coverage req. (LGE)
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· Option 2: EIRP2 on whole sphere, and then EIRP1 on whole sphere, and CDF on subset of test points.
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· Option 3: for each test point in sphere, test EIRP1, test EIRP2. (Intel)
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8. Test method for EIRP2 (UL beam sweeping) and reference signal for BC
· Network assisted uplink beam sweeping method (compared with other methods, e.g. TE assisted uplink beam sweeping or TE scan) used as the baseline method for conformance test? 
· Samsung/CAICT: NW assisted uplink beam sweeping method is more feasible compared with other methods. 
· Intel: Study if SRS can be used for power measurement to replace reference signal as UL EIRP measurement
· Configuration of SRS for Beam sweeping: 
· LGE: 
	TS configures two SRS-ResourceSet for uplink beam management. 

A.
In the first SRS-ResourceSet#0, TS does not configures spatialRelationInfo for SRS resources. ( for beam sweeping

B.
In the second SRS-ResourceSet#1, TS configure spatialRelationInfo containing the ID of a reference ‘ssb-Index’ or ‘csi-Rs-Index’ for SRS resource. ( for UE autonomous chosen corresponding beam


Question: From TS38.214, how can beam sweeping guaranteed by not configuring spatialRelationInfo?
	if the UE is configured with the higher layer parameter spatialRelationInfo containing the ID of a reference 'ssb-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference SS/PBCH block, if the higher layer parameter spatialRelationInfo contains the ID of a reference 'csi-RS-Index', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the reception of the reference periodic CSI-RS or of the reference semi-persistent CSI-RS, if the higher layer parameter spatialRelationInfo containing the ID of a reference 'srs', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS.


· Number of SRS resources for UL beam sweeping: 
· Intel: Add a UE capability to notify network its required number of SRS resources for UL beam sweeping and/or periodicity using RRC message. The detail format is FFS. 
· Qualcomm: reach the agreement for upper bound: What is the upper bound ‘N’ of allowable SRS opportunities that a ‘category0’ UE can use to achieve best beam in any direction?

Discussion



TBA

Agreements
TBA

9. EIRPs of different link polarizations for delta_EIRP CDF: 
· Option-1: Req. on 2 delta_EIRP CDF curves from 2 polarizations (1 CDF for  -pol & 1 CDF for -pol)
· Option-2: Req. on 1 CDF by combining delta_EIRP from 2 polarizations
· Option-3: Req. on 1 CDF by averaging delta_EIRP from 2 polarizations
· Option-4: Req. on 1 CDF by calculating delta_EIRP from total_EIRP1 and total_EIRP2
Discussion



TBA

Agreements


TBA

10. BC capability and requirement per band
· Qualcomm: UE capability 2-20 is a band-specific declaration; The BC requirement applies separately per supported band 
· Apple: <CR> For power class 3 UEs which support beam correspondence in a single FR2 band, the percentile of ∆PBC and the minimum requirement are listed in Table 6.6.4-1
· Intel: For power class 3 UEs supporting multi-band operations, the requirement 3 is FFS.
Discussion



TBA

Agreements
TBA

11. BC for CA
· Intel:
· Proposal 1: For inter-band CA in FR2, beam correspondence relationship is considered to be different across CCs within different bands.

· Proposal 2: For intra-band CA in FR2, the same beam correspondence relationship for beam management is supported across CCs in Rel-15 and no requirement is specified.

· Proposal 3: Remove capability parameter beamCorrespondenceCA from TS 38.306 based on proposal 1 and 2.

Discussion



TBA

Agreements


TBA
12. Beam Correspondence requirement for power classes other than PC3
· Option-1: Keep the section of beam correspondence for PC1/2/4, but void content in Rel-15 scope;

· Option-2: Similar beam correspondence core requirement defined for PC1/2/4 as PC3, but different X and Y values for different PCs respectively
· Option-3: Capture aspects of the current agreement on beam correspondence which apply to all power classes as the general requirement and identify open issues related to PC1/2/4 for further effort 
Discussion

TBA

Agreements
TBA

13. Draft CRs
· R4-1901819 draft CR for PC3 multi-band relaxation and beam correspondence, Huawei, HiSilicon
· R4-1901839 Draft CR for 38.101-2 multi-band relaxation and BC for PC1, Huawei, HiSilicon
· R4-1900207 Draft CR to TS 38.101-2: Introduction of the requirement on beam correspondence, Apple Inc.
· R4-1900276 Draft CR to TS38.101-2: Add Beam Correspondence Requirement for PC3, Samsung, Qualcomm
· R4-1901279 Draft CR to TS38.101-2 on Beam Correspondence requirements, Nokia, Nokia Shanghai Bell
· R4-1900277 Draft CR to TR38.810 on beam correspondence test procedure, Samsung, Qualcomm
Discussion



TBA

Agreements


TBA

14. Other requirements: 
· BC verification in initial access (Ericsson, Sony)
· It is proposed to specify a minimum requirement on beam correspondence during initial access using the verification method based on PRACH (preamble) transmissions and (Msg2) receptions as described in Section 2
· Pattern correspondence (Fraunhofer)

· Pattern correspondence offers a more complete assessment of antenna pattern similarity.
Discussion



TBA

Agreements
TBA
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