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1 General

1.1 Contribution list
	TDoc
	Title
	Source
	Type
	For
	Agenda item
	TDoc Status

	R4-1813063
	MU improvement proposal by promoting the white or similar box approach
	Sony Mobile
	discussion
	Discussion
	10.1.1
	available

	R4-1813453
	On NR Test Methods applicability to different UE device types
	Intel Corporation
	discussion
	Discussion
	10.1.1
	available


1.2 Summary of proposals
	Company / Tdoc
	Summary

	Sony 
(R4-1813063)
	For rel. 16 it is proposed UE manufacturers mandatory to declare in one way or another (FFS) the location of their antennas in their D.U.T.´s such that a more precise positioning vs. the QZ can take place. Thus MU related to misalignments will be reduced.

	Intel 
(R4-1813453)
	Proposal #1:
Explicitly define test methods applicability to different UE power classes in TR 38.810. Provide information to RAN5 on the specific aspects which should be defined for other device types


1.3 Main session conclusions

R4-1813063
MU improvement proposal by promoting the white or similar box approach





Source: Sony Mobile

Abstract: 

To improve MU it is proposed to adopt the white box approach

Discussion: 

=> RAN4 stop the discussion on the white box approach. 

R4-1813453
On NR Test Methods applicability to different UE device types





Source: Intel Corporation

Abstract: 

Proposal #1:
Explicitly define test methods applicability to different UE power classes in TR 38.810. Provide information to RAN5 on the specific aspects which should be defined for other device types

Discussion: 

=>  Further clarify the applicability of test methods in TR38.810 for each power class. Some common understanding


- PC3: Handheld devices 


- FFS for other power classes. 

1.4 Open issues
· Test methods applicability to different UE power classes
· Main session conclusions

=>  Further clarify the applicability of test methods in TR38.810 for each power class. Some common understanding


- PC3: Handheld devices 

- FFS for other power classes

· Tentative proposal: 
· NR Test Methods are applicable to the UE PC3

· At least the following test methods components are specific to different power classes

· Measurement grids for UE RF Tx and Rx measurements

· Noc level and SNR range for UE demodulation and RRM test methodologies

· RAN4 will further define methodology to extend the Noc level and SNR range for other UE power classes

· Extension of NR Test Methods to other UE power classes is up to RAN5


Discussion



TBA
Agreements

TBA 

2 RF testing methodology

2.1 Contribution list
	TDoc
	Title
	Source
	Type
	For
	Agenda item
	TDoc Status

	R4-1812089
	draft CR to TR38.810 to Correct Angles in QoQZ Procedure
	Keysight Technologies UK Ltd
	draftCR
	Approval
	10.1.2
	available

	R4-1812116
	Discussion on the test procedure for FR2 spherical measurement
	ANRITSU LTD
	discussion
	 
	10.1.2
	available

	R4-1812490
	Discussion on measurement grid for beam peak search
	LG Electronics Inc.
	discussion
	Discussion
	10.1.2
	available

	R4-1812491
	Draft CR for Measurement grid points for beam peak search
	LG Electronics Inc.
	draftCR
	Endorsement
	10.1.2
	available

	R4-1812672
	Consideration of test time for EIRP measurements
	Samsung
	discussion
	Discussion
	10.1.2
	available

	R4-1812704
	One approach for peak search EIS measurement
	NTT DOCOMO, INC.,
	discussion
	 
	10.1.2
	available

	R4-1813270
	Discussion on UE EIS CDF testing methodology
	Rohde & Schwarz
	discussion
	Approval
	10.1.2
	available

	R4-1813272
	On Different Spherical Quadrature Techniques for TRP Calculations
	Rohde & Schwarz
	discussion
	Approval
	10.1.2
	available

	R4-1813273
	Discussion on Rx Beampeak search
	Rohde & Schwarz
	discussion
	Approval
	10.1.2
	available

	R4-1813525
	On Rx beam peak search methods
	Intel Corporation
	discussion
	Discussion
	10.1.2
	available

	R4-1813573
	Draft CR on measurement grids in TR38.810 
	CATR
	draftCR
	Endorsement
	10.1.2
	available

	R4-1813577
	On TRP Measurement Grids
	Keysight Technologies UK Ltd
	discussion
	Approval
	10.1.2
	available

	R4-1813578
	DraftCR to TR38.810 to add TRP Measurement Grids Appendix
	Keysight Technologies UK Ltd
	draftCR
	Approval
	10.1.2
	available

	R4-1813579
	draft CR to 38.810 to Adjust the IFF Coordinate System
	Keysight Technologies UK Ltd
	draftCR
	Approval
	10.1.2
	available

	R4-1813581
	Antenna and Beamforming Assumptions for Spherical Coverage Analyses
	Keysight Technologies UK Ltd
	discussion
	Approval
	10.1.2
	available

	R4-1813582
	On Coarse&Fine TX Beam Peak Search Measurement Approaches
	Keysight Technologies UK Ltd
	discussion
	Approval
	10.1.2
	available

	R4-1813583
	On Coarse&Fine RX Beam Peak Search Measurement Approaches
	Keysight Technologies UK Ltd
	discussion
	Approval
	10.1.2
	available

	R4-1813586
	Spherical Coverage Analyses
	Keysight Technologies UK Ltd
	discussion
	Discussion
	10.1.2
	reserved


2.2 Summary of proposals
	Company / Tdoc
	Summary

	Keysight 
(R4-1812089)
	draft CR to TR38.810 to Correct Angles in QoQZ Procedure
Reason for change:
Angles in the Quality of QZ Validation Procedure need to be corrected
Summary of change: Rotation angles were corrected to highlight directions that can be skipped

Additionally, Clause D.2.7.1 was added back

	Anritsu

(R4-1812116)
	Proposal 1) For Rx Beam Peak search, allow skipping measurements in directions where the FR2 link breaks when a predefined DL power level PDL is applied, where PDL > Refsens. The exact value of PDL can be determined in RAN5, taking into account uncertainties.
Proposal 2) X%-tile EIS spherical coverage requirement can be verified by applying a power PDL where PDL ≥ (Refsens + spherical coverage relaxation), and checking that the spherical sampling points where the T-put is met with PDL occupies ≥ X  of the whole area of the sphere.
Proposal 3) For Tx Beam Peak search, allow skipping measurement of EIRP in directions where the FR2 link breaks when a predefined DL power level PDL is applied, where PDL > Refsens. The exact value of PDL can be determined in RAN5, taking into account uncertainties and non-ideal beam correspondence.
Proposal 4) X%-tile EIRP spherical coverage requirement can be verified by applying a power PDL where PDL > (Refsens + spherical coverage relaxation) and checking if the spherical sampling points where EIRP is met with PDL occupies ≥ X  of the whole area of the sphere.

	LGE 
(R4-1812490,
R4-1812491)
	Observation 1: Almost the same EIRP CDF performance is observed regardless of the number of measurement grid points (1~5deg).

Observation 2: To meet 0.5dB MU for beam peak search, 2.5deg based measurement grid points should be maintained. 

Proposal 1: To reduce OTA test time, the number of measurement grid points for EIRP spherical coverage should be reconsidered based on 5deg step size, i.e., 2664 measurement points for constant step approach and 2592 measurement points for constant density approach.

Proposal 2: To meet 0.5dB MU for beam peak search, additional measurement points can be configured with a few points based on 2.5 degrees measurement grid points around maximum measured EIRP point.



	Samsung
(R4-1812672)
	Observation 1: Current agreement for EIRP measurement will take more than a couple of weeks that may affect the overall FR2 market plans
Observation 2: Considering the antenna array assumption in FR2 MOP discussions and in practical UEs, a constant step size with larger than 2.5 degree angular spacing can cover all implemental issues while keeping the current MU
Observation 3: Different assumption for EIRP measurement grids can be considered for PC3 UE in FR2
Observation 4: Different approaches for EIRP measurement grids can be considered as an alternative

	NTT DOCOMO
(R4-1812704)
	Proposal 1. Allow flexible step size at first stretch of EIS in only Rx beam search measurement.
Proposal 2. The DL power step size at final stretch of EIS is extend to 0.5dB in only Rx beam search measurement
Proposal 3. Default downlink power should be investigated for further reduction of test time (in RAN4 or RAN5)

	Rohde & Schwarz 
(R4-1813270)
	Consider SS-RSRQ metric for EIS measurements according to the following procedure:

1)
Measure initial grid point EIS value according to throughput metric and record the corresponding SSRSRQEIS value.

2)
Measure remaining grid points EIS values with SS-RSRQ metric.

	Rohde & Schwarz
(R4-1813272)
	Proposal 1: Select the quadrature method with the best overall performance for conformance testing purposes.

Proposal 2: Select Jacobian matrix integration as preferred integration method for test case implementation.

Proposal 3: Since the orientation of the DUT has negligible effect on the calculated TRP value when using an appropriate integration method, restrictions for which axes of the DUT reference coordinate system is mapped to which of the positioner axes do not apply anymore.

	Rohde & Schwarz
(R4-1813273)
	Observation 1: Absolute and Relative SS RSRP in 38.133 are defined only for test purposes different than beampeak search and they cannot be used to determine the beampeak search accuracy.

Obervation 2: Beampeak search based purely on EIS requires much more time than using RSRP.

Proposal 1: RAN4 considers a combined RSRP and EIS approach for the Rx beampeak search.

	Intel 
(R4-1813525)
	Observation 1: While an EIS scan may be more accurate, the testing time involved is significantly greater than an RSRP scan.
Observation 2: Since an EIS scan is needed to test spherical coverage, we should consider ways of optimizing it.

Observation 3: Having a coarse and fine approach may require three different grids to determine the RX beam peak and test spherical coverage.

Observation 4: Further clarifications on throughput measurements are needed (e.g. how measurement system will choose modulation and coding rate).

Proposal 1: To ensure the new search method is both accurate and reliable, RAN4 should discuss how throughput, RSRP and EIS measurements compare in testing time, grid options, MU/accuracy and test complexity.

	CATR 
(R4-1813573)
	Summary of change: The missing measurement grids are added. 

· Clause 5.2.1.3: The measurement grids for EVM, Blocking are added.

· Clause 5.2.3.3: The measurement grids for EIRP,TRP, EIS, EVM, Blocking are added.

· Clause 5.2.4.2: The measurement grids for EIRP,TRP are added

	Keysight
(R4-1813577)
	Proposal: Revise the previous agreement of the mean error for the constant step size TRP measurement grids with the sin(theta) weights

	Keysight
(R4-1813578)
	Summary of change: The TR38.810 currently does not list the antenna assumptions made to analyse the TRP measurements grids and does not list all of the approved approaches.

	Keysight
(R4-1813579)
	Summary of change: The TR38.810 currently uses a coordinate system for the IFF which is not aligned with the combined-axes system outlined in Appendix D.2.6.2. It is proposed to align the coordinate system in Clause 5.2.3 with the combined-axes system coordinate system and simplify the drawing of the setup

	Keysight
(R4-1813581)
	Proposal 1: Re-use the same antenna assumptions as outlined in the WF on measurement grids [2]
Proposal 2: Assume two 8x2 antenna arrays integrated in the UE for the spherical coverage analyses
Proposal 3: Assume the implementation loss for the antenna near the front is 5dB less than that for the antenna near the back
Proposal 4: Beam Steering Assumptions

· In the xz plane, assume 45o beam steering granularity (from 45o to 135o)

· In the xy plane, assume 22.5o beam steering granularity (from -90o to 90o)

	Keysight
(R4-1813582)
	Proposal 1: Select a fine grid constant step size spacing of 2.5o to keep the 0.5dB accuracy of the TX Beam peak search grid and a coarse grid constant step size spacing of 10o. 

Proposal 2: Select a minimum fine search range FS of 1.9dB.

Proposal 3: Approve the coarse&fine search approach as alternative to reduce test time. 

Observation 1: Whether the proposed coarse search grid is sufficient for the EIRP spherical coverage/CDF analyses is FFS.

	Keysight

(R4-1813583)
	Proposal 1: Unless the relative RSRP accuracy is reduced significantly for RSRP measurements at high DL power levels (with high SNR), avoid the RX beam peak search approach based on RSRP
Proposal 2: Change the accuracy of power-based quantities such as EIS for the RX beam peak search grid to 1dB to reduce the test time.

Proposal 3: The final RX beam peak search around the RX beam peak is based on a fine = fine = 3.75o grid spacing.
Proposal 4: The coarse RX beam peak search around is based on a coarse = coarse = 15o grid spacing.
Proposal 5: Consider the proposed the coarse&fine search approach a viable approach to determine the RX beam peak direction 


2.3 Main session conclusions

=> We are going to discuss the simulation assumption for RSRP + EIS measurement. Based on the further analysis, we can further the test procedure for Rx beam peak search. 

R4-1813581
Antenna and Beamforming Assumptions for Spherical Coverage Analyses





Source: Keysight Technologies UK Ltd

Discussion: 

=> Contribution will be revised to capture the offline discussion outcome for simulation assumption. MU target range will be also captured as one of the simulation assumption for Tx and Rx requirements. 

Decision: 

The document was Revised in R4-1813864 

R4-1813582
On Coarse&Fine TX Beam Peak Search Measurement Approaches





Source: Keysight Technologies UK Ltd

Discussion: 

=> Companies will further discuss the antenna assumption, Way forward to address the measurement time and also the table (Apple proposal) to be filled in this week.  

R4-1813573
Draft CR on measurement grids in TR38.810 





38.810 v16.0.0





Source: CATR

Discussion: 

=> Measurement grid shall be captured in the annex of TR 38.810. 

2.4 Open issues
· UE antenna assumptions for spherical coverage measurement grid

· Main conclusions: Agreements will be captured R4-1813864
Antenna and Beamforming Assumptions for Spherical Coverage Analyses

· Tentative agreements: 

· Define UE antenna assumptions applicable to UE PC3 Tx and Rx measurement grids

· Option 1 (Keysight)

· Proposal 1: Re-use the same antenna assumptions as outlined in the WF on measurement grids [2]
· Proposal 2: Assume two 8x2 antenna arrays integrated in the UE for the spherical coverage analyses

· Proposal 3: Assume the implementation loss for the antenna near the front is 5dB less than that for the antenna near the back

· Proposal 4: Beam Steering Assumptions

· In the xz plane, assume 45o beam steering granularity (from 45o to 135o)

· In the xy plane, assume 22.5o beam steering granularity (from -90o to 90o)

Discussion



TBA
Agreements

TBA 
· Test time reduction for Tx/Rx measurements

· Candidate measurements for time reduction

· RX beam peak search

· Peak EIS

· EIS spherical coverage

· TX beam peak search

· Peak EIRP

· EIRP spherical coverage
· Candidate approaches
· RX beam peak search 
· Option 1: EIS search using constant size or constant density grid based on TR 38.810
· Option 2: EIS search using constant size or constant density grid with MU relaxation

· Option 3 (R&S): Combined RSRP and EIS scan approach (R4-1813273)
· Option 4 (Keysight): Coarse & fine search approach (R4-1813583)
· EIS spherical coverage
· Option 1: EIS scan using constant size or constant density grid with MU relaxation
· Option 2 (NTT DoCoMo): Option 1 and optimization of power level search (R4-1812704)
· Option 3 (R&S): Use of SS-RSRQ metric for EIS measurements (R4-1813270)
· Option 4 (Keysight): Coarse & fine search approach (R4-1813583?)
· TX beam peak  and EIRP measurement enhancements
· Option 1:  EIRP scan using constant size or constant density grid with MU relaxation
· Option 2 (Keysight): Coarse & fine search approach (R4-1813582)
· Candidate analysis for the next RAN4 meeting
· Number of test points as a function of target MU
· MU target: 0.5 dB, 1.0 dB, 1.5 dB, 2.0 dB, 2.5 dB

· Approximate test time for each test point
· Feasibility of using candidate approaches for the measurements

· Templates for approaches comparison

	Approach
	Description

	1
	Constant step size

	2
	Constant density

	3
	Coarse/fine optimization

	4
	TBD


EIRP grids
	MU target
	Beam peak search
	EIRP CDF

	
	App. 1
	App. 2
	App. 3
	App. 4
	App. 1
	App. 2
	App. 3
	App. 4

	0.5
	step = 2.5 deg
nPts = 10,224
	nPts = 7080
	nCoarsePts = 614
nFinePts = var
	TBD
	reuse beam peak search points
	reuse beam peak search points
	TBD
	TBD

	1.0
	
	
	
	
	
	
	
	

	1.5
	
	
	
	
	
	
	
	

	2.0
	
	
	
	
	
	
	
	


EIS grids
	MU target
	Beam peak search
	EIRP CDF

	
	App. 1
	App. 2
	App. 3
	App. 4
	App. 1
	App. 2
	App. 3
	App. 4

	0.5
	step = 2.5 deg
nPts = 10,224
	nPts = 7080
	nCoarsePts = 614
nFinePts = var
	TBD
	reuse beam peak search points
	reuse beam peak search points
	TBD
	TBD

	1.0
	
	
	
	
	
	
	
	

	1.5
	
	
	
	
	
	
	
	

	2.0
	
	
	
	
	
	
	
	


Discussion



TBA
Agreements

TBA 
· Link failure during FR2 spherical measurement 

· Skipping the EIS/EIRP measurement where FR2 link breaks (Anritsu)

· Proposal 1: For Rx Beam Peak search, allow skipping measurements in directions where the FR2 link breaks when a predefined DL power level PDL is applied, where PDL > Refsens. The exact value of PDL can be determined in RAN5, taking into account uncertainties.
· Proposal 2: X%-tile EIS spherical coverage requirement can be verified by applying a power PDL where PDL ≥ (Refsens + spherical coverage relaxation), and checking that the spherical sampling points where the T-put is met with PDL occupies ≥ X  of the whole area of the sphere.
· Proposal 3:  For Tx Beam Peak search, allow skipping measurement of EIRP in directions where the FR2 link breaks when a predefined DL power level PDL is applied, where PDL > Refsens. The exact value of PDL can be determined in RAN5, taking into account uncertainties and non-ideal beam correspondence. 
· Proposal 4:  X%-tile EIRP spherical coverage requirement can be verified by applying a power PDL where PDL > (Refsens + spherical coverage relaxation) and checking if the spherical sampling points where EIRP is met with PDL occupies ≥ X  of the whole area of the sphere
· How to handle potential issue with breaking the FR2 link during testing
· Approach 1: Introduce a UE special test mode where the UE transmits a signal without having connection with the test system, but controlled by some other interface such as USB.
· Approach 2: Retain conventional method using connection with the test system, but introduce a UE special test mode which can keep the connection even if the downlink signal is too weak (For example, with a much longer link failure timer, maybe ~1 minute, than that allowed by the core specification).
· Approach 3: Allow the test system to fail UEs which are not able to keep the link with a predefined test scenario (e.g. minimum number of FR2 link antennas, minimum number of specified directions, minimum DL power from each,  etc… ).
· Approach 4: Handling is left open to Test System implementation 
Discussion



TBA
Agreements

TBA 
3 RRM testing methodology

3.1 Contribution list
	TDoc
	Title
	Source
	Type
	For
	Agenda item
	TDoc Status

	R4-1812087
	SNR range for UE RRM test cases in 38.133
	ANRITSU LTD
	discussion
	 
	10.1.4
	available

	R4-1812208
	Remaining details of the NR FR2 RRM testing methodology
	Intel Corporation
	discussion
	Discussion
	10.1.4
	available

	R4-1812689
	Discussion on spatial SINR distribution and AWGN generation for NR FR2 RRM testing with 2 AoAs
	Rohde & Schwarz
	discussion
	Discussion
	10.1.4
	available

	R4-1812690
	Discussion on directions selection for NR FR2 RRM testing
	Rohde & Schwarz
	discussion
	Discussion
	10.1.4
	available

	R4-1812691
	Draft CR for directions selection for NR FR2 RRM testing
	Rohde & Schwarz
	draftCR
	Approval
	10.1.4
	reserved

	R4-1813264
	Signal and SNR/SINR control for RF2 RRM testing
	Qualcomm Incorporated
	discussion
	Approval
	10.1.4
	available

	R4-1813575
	Introduce Simplified DFF for single active probe scenario RRM test cases
	Keysight Technologies UK Ltd
	discussion
	Approval
	10.1.4
	available

	R4-1813576
	draft CR to introduce Simplified DFF for single active probe scenario RRM test cases
	Keysight Technologies UK Ltd
	draftCR
	Approval
	10.1.4
	available

	R4-1813580
	On Re-Using EIS Spherical Coverage Results for RRM
	Keysight Technologies UK Ltd
	discussion
	Approval
	10.1.4
	available


3.2 Summary of proposals
	Company / Tdoc
	Summary

	Anritsu 
(R4-1812087)
	Proposal 1: RRM Test cases in Rx beam peak direction use 18dB max SNR, 100MHz max Ch BW

Proposal 2: RRM Test cases in non-beam-peak direction use 7dB max SNR, 100MHz max Ch BW

Proposal 3: If higher SNRs are required in RRM Test cases, consider <100MHz channel bandwidth or allocating less than the full number of RBs

Proposal 4: RRM Test cases specify all angles of arrival within the spherical coverage percentile

Proposal 5: For RRM Test cases comparing signals from 2 AoA, use relative SS-SINR as the metric

	Intel 
(R4-1812208)
	Proposal 1: RRM tests can be performed with or without activated UE RX beam lock.

Proposal 2: RX beam peak direction is the direction, where UE has the global peak of EIS or RSRP metric among all the RX beams. 

Proposal 3: Further define a procedure to find the UE RX beam peak direction for the RRM performance testing under assumption of UE RX beams used in RRM performance requirements.

Proposal 4: For scenario with “1 AoA with signal coming from the RX beam peak direction” when TE emulates target SNR side conditions, the Noc power level is adjusted comparing to the UE demodulation test methodology to account for different beam characteristics (Noc = (-153 dBm/Hz + X dB) for UE power class 3 and band n260)

Proposal 5: Do not support scenario with “1 AoA and non RX beam peak” for RRM testing

Proposal 6: For Scenarios with 2 AoAs, 1 DL signal is always coming from the RX beam peak direction.

Proposal 7: For Scenarios with 2 AoAs 

The Noc level for the RX beam peak direction (Noc1) is same as for Scenario #1. 

The Noc level for signals coming from the non-beam peak direction (Noc2) shall be adjusted to take into account the difference in antenna gains in the beam peak and non beam peak directions

Proposal 8: For Scenarios with 2 AoAs the procedure to select the angles for testing is FFS (e.g. possible restrictions on the antenna gains difference, maximum/minimum angular separation, etc)

	R&S
(R4-1812689)
	Observation 1: The SINR is constant in space in case of signal and noise generation from same single probe.

Observation 2: The SINR changes over the space in case of noise and interference generation from another probe from a different direction compared to the wanted signal direction. The spatial variation depends highly on the interference level, noise distribution over the probes, and the angle between the 2 active probes.

Observation 3: The SINR value at the centre of quiet zone is preserved and is constant along the plane (3D) / axis (2D) going across the centre of quiet zone and in the middle of the relative angle between the 2 active probes directions.

Observation 4: Peaks and nulls of the SINR are not in the directions of the active probes, and they converge closer to these directions, the larger the relative angle between the 2 active probes becomes.   
Observation 5: The SINR variation i.e. standard deviation increases with the relative angle between the 2 active probes.
Observation 6: For a given wanted signal, the configuration providing the highest SINR spatial variation is the case, when the interference and the whole noise are generated from another probe from a different direction compared to the wanted signal direction. 
Observation 7: The configuration providing the highest SINR spatial variation for both cells at the same time (highest variation of S1INR and S2INR i.e. swapping wanted and interference cell), is when cells signals are from different directions, while the noise is split among both directions.
Proposal: The above observations can be considered in the configuration definition of intra-frequency tests with 2 active AoAs, when specifying the cell and AWGN signal levels per AoA.

	R&S
(R4-1812690)
	In this discussion paper we analyse the selection of directions for NR FR2 RRM testing, assuming they shall be fulfilling the EIS requirement. Basically there are two options:

Option 1: The test case defines the test directions independent on the EIS spherical pattern.

Option 2: The test case defined the test direction dependent on the EIS spherical pattern, which needs to be provided in advance. 

The paper describes on a high level the steps for implementing Option 2, which requires much more additional efforts and introduces more uncertainty to the testing. As such it is proposed:

Proposal: In case NR FR2 RRM testing is done only in directions fulfilling of the EIS requirement, Option 1 is recommended as simpler and with less uncertainties.

	Qualcomm
(R4-1813264)
	Proposal 1: The difference of antenna gain between EIS and 50%-ile EIS spherical coverage should be used for SNR setting with non-peak beam direction for 1AoA RRM testing.

Observation 1: When the same difference as that of EIRP is used for calculation, the Noc level of -140.5dBm/Hz would be set at reference point, and the maximum feasible SNR is given in Table 3. 

Observation 2: The BW for SSB would be less than 50MHz. Therefore, the maximum feasible SNR level would be about 3dB higher than the values in Table 3.

Proposal 2: For 2AoAs cases, fix the identical noise level for two active probes, then control the signal level to reach target SINR at reference point. The noise level is the same as that for 1AoA with non-peak beam direction.

Observation 3: The lower bound and upper bound of maximum feasible SINR is -3dB and 2.4dB with100MHz Ch BW for DFF, respectively. If the channel BW for SSB is less than 50MHz, the SINR would be 3dB higher.

Proposal 3: Introduce RRM tests without any artificial noise and with signal levels derived based on the defined side conditions. 

	Keysight
(R4-1813575, 
R4-1813576)
	Proposal: add the simplified DFF methodology as a baseline method for NMAX_AoAs = 1 test cases

	Keysight
(R4-1813580)
	Observation 1: Sets of AoAs identified by the EIS spherical coverage might not be testable in an RRM baseline setup as the relative spacing between two active RRM baseline probes might not match the actual separation between two AoAs. 

Observation 2: Individual polarization control of the RRM baseline probes might be required to match the reference polarizations of the test points identified by the spherical coverage test. 

Observation 3: Instead of modifying the RRM baseline system/architecture to re-use pairs of AoAs identified from the EIS spherical coverage test, a separate EIS spherical coverage test in the RRM baseline system could be performed. 

Proposal: Industry to provide feedback on two options outlined in this contribution:


Option 1: modify the RRM baseline system/architecture to re-use pairs of AoAs identified from the EIS spherical coverage test

Option 2: perform separate EIS spherical coverage test in the RRM baseline system




3.3 Previous agreements

R4-1811890 “WF on remaining issue RRM testing methodology”, RAN4 #88

	· Methodology to derive SNR/SINR

· Agreement from the Ad-hoc for RRM:

· Case of 1 AoA (signal and noise are transmitted from the same probe): 

· Reuse methodology to derive the SNR at Reference point from UE Baseband SNR defined for UE demodulation test methodology under assumption that the testing is done under RX beam peak direction.

· Further discuss how to handle the case when the test is done not in RX beam peak direction

· Case of 2 AoAs:

· Further discuss the methodology to derive the SNR at Reference point from UE Baseband SNR

· For case of 1 AoA, RAN4#88Bis will define the methodology to derive the SNR at Reference point from UE BB SNR under non-RX beam peak direction assumptions

· Signal and noise are transmitted from the same probe

· Consider the spherical coverage and antenna gain assumptions for non-Rx beam peak.

· For case of 2 AoAs, RAN4#88Bis will define the methodology to specify the SNR/SINR at Reference point from UE BB SNR/SINR.

· Signal and noise can be transmitted from one or both active probes. Test description will define the exact signal/noise/SNR/SINR level per TRxP at the reference point. 

· Consider the spherical coverage and antenna gain assumptions for 2 AoAs.

· Capture the methodology how to derive and control the SNR/SINR at reference point in 1 AoA and 2 AoAs cases in TR.

· Power, SNR/SINR Range

· In RAN4#88Bis: Identify approximate Power, SNR range under the RX beam peak direction and non-RX beam peak direction with 1 AoA 

· In RAN4#88Bis: Identify the approximate Power, SNR/SINR range with 2 AoAs

· Consider [1] dB of difference between SNR at reference point and SNR at UE BB as the starting point.

· Capture the SNR range for both 1 AoA and 2 AoAs cases in the TR.

· Testing methodology

· RAN4#88Bis will study how to define the directions in which the UE RRM test cases will be defined

· Input from the TE vendors on whether the identification of the directions is feasible is needed.

· Companies are encouraged to provide input on how to identify the directions in which the UE RRM test cases can be performed.


RP-182172 “WF on handling RAN4 testability open issues”, RAN #81:
	Work plan

· RAN4 #88bis
· RRM
· How to choose directions for incoming signal(s):
· Discuss methodology to choose signal directions and relationship to spherical EIS statistics
· 1 AoA non beam peak direction:
· Define the methodology to derive the SNR at Reference point from UE BB SNR and side conditions 
· Identify approximate Power, SNR range
· 2 AoAs:
· Define the methodology to specify the SNR/SINR at Reference point from UE BB SNR/SINR and side conditions in 
· Identify the approximate Power, SNR/SINR range  
· Discussion on impact to MU for RRM tests with single angle and two angles of arrival, if any
· RAN4 #89
· RRM
· Agree methodology to derive signal directions for testing
· Complete work on SNR and Signal level setting for 2 AoA case and for the case of 1 AoA with non beam peak direction (if not completed in RAN4 88bis)

· Agree impact to preliminary MU for RRM tests, if any


3.4 Main session conclusions

R4-1812208
Remaining details of the NR FR2 RRM testing methodology





Source: Intel Corporation

Discussion: 

=> 

For 1 AoA


- beam lock will be define per test case 


- Detailed procedure and SNR for 1 AoA from global Rx beam peak direction will be defined in TR. 


- Companies will continue discuss the feasibility of 1 AoA from non-peak direction in this week or next RAN4 meeting

3.5 Open issues
· UE beam lock for RRM tests
· 
Main session conclusions: Beam lock will be define per test case
· 
Tentative agreement: UE beam lock assumptions will be defined for each test case for 1 AoA

Discussion



QC: Are we assuming Tx or Rx beam lock



Keysight: we can lock Tx or Rx or both Tx/Rx


R&S: prefer to leave it up to test case.
Agreements



UE beam lock assumptions for RRM Test Methods

· From testability perspective UE beam lock may or may not be applied. 

· UE beam lock assumptions can be defined for each RRM test case for 1 AoA
· UE beam lock is not applied for 2 AoA case

· RX beam characteristics for RRM and RF tests

· Option 1: Test methodology should take into account different UE RX beam characteristics and spherical coverage for the UE RF and RRM requirements. 


Discussion


Anritsu: We need to discuss the numbers. We expect that methodology to derive Noc / SNR is quite same but values should be modified.
QC: We should do more study to identify the difference

QC: Are we talking about the CDF curves or the 50-tile CDF?

QC: Are we talking about power levels or directions as well?

R&S: The question is more about the numbers
Agreements

Potential agreement: RRM test methodology to define the Noc and feasible SNR levels should take into account different UE RX beam characteristics and spherical coverage for the UE RF and RRM requirements.
· Scenario #1: 1 AoA with signal coming from the RX beam peak direction

· Main session conclusion: 
· Detailed procedure and SNR for 1 AoA from global Rx beam peak direction will be defined in TR
· RX beam peak search 
· Option 1: Reuse the global UE RX beam peak defined for the UE RF test method
· Noc level

· Option 1: Noc power level is adjusted comparing to the UE demodulation test methodology to account for different characteristics for RF and RRM beams. Power adjustment is FFS.
· Option 2: Reuse the Noc setting from the UE demodulation setup
· SNR range

· Option 1: SNR level is adjusted comparing to the UE demodulation test methodology to account for different beam characteristics
· Option 2: Reuse the SNR range from the UE demodulation setup
Discussion




RX beam peak





Huawei: Does this mean that RRM beam peak is same as UE RF beam peak?




Intel: beam peaks for RRM and UE RF can be somehow different





QC: Let’s call RRM RX beam peaks as peaks of beams which UE is using for measurements





QC: potentially the directions can be different but it does not matter




Noc level

QC: Antenna gains can be different for beams which UE is using for RRM measurements from the UE RF beams
Anritsu: Noc level may be different for different test cases. Fro RSRP accuracy we can specify Noc. For example for interruption test cases we can specify Noc but it shall not be close to noise floor.

QC: We also had a proposal to have test case without articficial noise
Agreements

Scenario #1: 1 AoA with signal coming from the RX beam peak direction

Detailed procedure and SNR for 1 AoA from global UE Rx beam peak direction will be defined in TR

· Global UE RX beam peak is the RX beam peak defined for the UE RF in TS 38.101-2 
· UE RX beam peak direction can be different from the beam peak directions of beams which UE is using for RRM measurements. FFS how to account for this difference.
· Scenario #1 can be used for 2 types of RRM test cases
· Type 1 test cases: RRM test cases which assume that UE is using “fine” UE RX beams (i.e. beams used in UE RF requirements)
· For Type 1, UE demodulation methodology is used to define the Noc levels and SNR range
· Type 2 test cases: RRM test case which assume that UE is using “rough” UE RX beams (i.e. beams which UE is using for RRM measurements)
Types of side conditions emulation:

1) TE emulates artificial noise and target SNR conditions in the reference point
· Noise power level Noc1 is defined close UE noise floor such that SNRRP = SNRBB + [X] dB
· X value

· Option 1: X = 1 dB
· Option 2: other values are not precluded. Companies can bring proposals.
· Noc definition
· Type 1 test cases: UE demodulation methodology is used to define the Noc levels and SNR range
· Type 2 test cases: 
i. Noc level shall be defined taking into account difference in antenna gains for UE RX beam peak and for [spherical coverage] for the UE RF and RRM requirements. 
ii. Antenna gain difference is FFS. Companies to bring analysis on the values in RAN4 #89 to finalize the Noc definition.
· Whether Noc level Noc2 > Noc1 shall be supported can be discussed in the RRM test cases and not precluded from testability perspective. (Note: feasible SNR range can be smaller than for the case of Noc1) 
Next steps:

· Further define UE RX beam assumptions for “rough” beams (used for RRM measurements) to identify antenna gain and spherical coverage characteristics (to be provided by UE vendors)

· Note: analysis is applicable to all scenarios

· Further discuss the Noc / SNR methodology for the remaining scenarios

· Scenario #2: 1 AoA with signal coming from the non RX beam peak direction

· Scenario #3: 2 AoA with signals

· Intel will prepare WF on the remaining open issues

· Ask TE vendors to provide test procedure and SNR/Noc based on the antenna gain assumptions for 50-tile of EIS spherical coverage (i.e. for fine beams)
Current status
· Scenario #1: 1 AoA with signal coming from the RX beam peak direction

· UE is using “fine” beams (Type 1 test cases) => Noc level is defined
· UE is using “rough” beams (Type 2 test cases) => Noc level is FFS and subject to analysis of UE antenna characteristics for rough beams
· Scenario #2: 1 AoA with signal coming from the non RX beam peak direction

· UE is using “rough” beams (Type 2 test cases) => Noc level is FFS and subject to analysis of UE antenna characteristics for rough beams
· Scenario #3: 2 AoA with signals

· Scenario #2: 1 AoA with signal coming from the non RX beam peak direction

· Whether scenario is needed

· Option 1: Support scenario with “1 AoA and non RX beam peak” for RRM testing

· Option 2: Do not support scenario with “1 AoA and non RX beam peak” for RRM testing (Intel)
· Noc level

· Option 1: The difference of antenna gain between EIS and 50%-ile EIS spherical coverage should be used for SNR setting with non-peak beam direction for 1AoA RRM testing. (Qualcomm, Anritsu)
· Option 2: The difference of antenna gain between RX beam peak and non RX beam peak direction should be used for SNR setting with non-peak beam direction for 1AoA RRM testing.
· SNR range
· Scenario #3: 2 AoA with signal coming from different directions

· Types of emulated signals
	Scenario
	Probe 1
	Probe 2

	1
	S1

N1= N
	S2

	2
	S1

N1=[N/2]
	S2

N2= [N/2]

	3
	S1
	S2

N2= N


· Tested directions

· Option 1: 1 DL signal is always coming from the RX beam peak direction. 2nd signal coming from the non beam peak direction. (Intel)
· Option 2: Both signals coming from the non beam peak direction.
· Noc level
· Option 1: fix the identical noise level for two active probes, then control the signal level to reach target SINR at reference point. The noise level is the same as that for 1AoA with non-peak beam direction. (Qualcomm)

· Option 2: The Noc level for the RX beam peak direction (Noc1) is same as for Scenario #1.  The Noc level for signals coming from the non-beam peak direction (Noc2) is same as for Scenario 2. (Intel)
· SNR range

· Selection of AoA directions for RRM testing

· Option 1: The test case defines the test directions independent on the EIS spherical pattern. Test System just tests before executing the RRM test in a certain direction, that the EIS requirement is fulfilled at that given direction. (R&S)
· Option 2: The test case defined the test direction dependent on the EIS spherical pattern, which needs to be provided in advance.
· Option 3: RRM Test cases specify all angles of arrival are within the spherical coverage percentile (Anritsu)

Discussion



TBA
Agreements

TBA 
· Reuse of EIS spherical scan from RF tests for RRM testing

· 
Option 1: Modify the RRM baseline system/architecture to re-use pairs of AoAs identified from the EIS spherical coverage test (Keysight)
· 
Option 2: Perform separate EIS spherical coverage test in the RRM baseline system (Keysight)
· 
Option 3: Do not reuse RF EIS spherical scan. Perform separate scan of [TBD] metric. (Intel)

Discussion



TBA
Agreements

TBA 
· Use of SS-SINR metric

· Option 1: For RRM Test cases comparing signals from 2 AoA, use relative SS-SINR as the metric  (Anritsu)
· Test cases without artificial noise

· Option 1: Introduce RRM tests without any artificial noise and with signal levels derived based on the defined side conditions (Qualcomm)
· Option 2: Do not introduce RRM tests without any artificial noise 
· Simplified DFF methodology

· Option 1: Add the simplified DFF methodology as a baseline method for NMAX_AoAs = 1 test cases (Keysight)

Discussion



TBA
Agreements

TBA 
4 UE Demodulation testing methodology
4.1 Contribution list
	TDoc
	Title
	Source
	Type
	For
	Agenda item
	TDoc Status

	R4-1812082
	SNR range for Demodulation requirements
	ANRITSU LTD
	draftCR
	 
	10.1.5
	available

	R4-1812209
	Remaining details of the NR FR2 UE Demodulation testing methodology
	Intel Corporation
	discussion
	Discussion
	10.1.5
	available


4.2 Summary of proposals
	Company / Tdoc
	Summary

	Anritsu 
(R4-1812082)
	For the part of R4-1809772 concerned with the detailed calculations for SNR range, the relevant text has been copied into Annex clauses B.3.1.5 for DNF and B.3.3.5 for IFF, which already deal with SNR range. A new clause B.3.2.5 has been added for DFF. As the SNR range results are different for each test setup, separate tables have been added in each section. 

For the part of R4-1809772 concerned with the method to calculate reference point SNR for a wanted Baseband SNR and the agreed Way forward in R4-1811892, relevant text, tables and figures have been added into clause 7.2.1.3 which covers demodulation/CSI test parameters and the use of a reference point. This clause is common for all the test setups, and the principle is the same for all. The format and structure has been adapted from the original .ppt to fit the TR, but aiming to include all the relevant points.

	Intel 
(R4-1812209)
	Proposal #1: Define different Noc levels for different frequency bands and different UE capabilities including power classes, multi-band support and CA

Proposal #2:
The Noc level for the band X (Band_X) and power class Y (PC_Y) is derived as follows

Noc(Band_X, PC_Y) = -153 dBm/Hz + REFSENS(Band_Y, PC_Y, 50 MHz CBW) –
– REFSENS(band n260, PC3, 50 MHz CBW)

Proposal #3:
Modify the Noc level for the DNF method to take into account that testing is performed in the radiative near field. Noc = [-X] dBm/Hz.

Proposal #4:
Further clarify the procedure to find the RX beam peak for the DNF method.

Proposal #5:
Further study the SS-RSRPB accuracy in the RRM room in order to facilitate the MU definition for the UE demodulation test methods:

· Further study the SS-RSRPB measurements accuracy

· Absolute accuracy

· Relative accuracy between 2 measurements for the same signal source under assumption of fixed RX beam

· Relative accuracy between the measurements for two different RX ports under assumption of fixed RX beam

· The SS-RSRPB measurements may be performed for SNR > 10dB 
· SS-RSRPB measurements and reporting are done under noise-free conditions and use static channel conditions.


4.3 Open issues
· Noc level for different frequency bands and different UE capabilities including power classes, multi-band support and CA
· Option 1: Keep same Noc level for for different frequency bands and different UE capabilities including power classes, multi-band support and CA (i.e. Noc corresponding to band n260 and UE Power Class 3)
· Option 2: Define different Noc levels for different frequency bands and different UE capabilities including power classes, multi-band support and CA (Intel)
· Noc is adjusted to take into account the difference between the REFSENS for target scenario and REFSENS for band n260 and PC3
Noc(Band_X, PC_Y) = -153 dBm/Hz + REFSENS(Band_Y, PC_Y, 50 MHz CBW) –
– REFSENS(band n260, PC3, 50 MHz CBW)


Discussion



TBA
Agreements

TBA 
· Noc level for the DNF method
· Option 1: Modify the Noc level for the DNF method to take into account that testing is performed in the radiative near field. Noc = [-X] dBm/Hz. (Intel)
· RX beam peak for the DNF method
· Option 1: Further define the procedure to find the RX beam peak for the DNF method (Intel)
· Option 2: Do not use RX beam peak for DNF method testing
· SS-RSRPB accuracy

· Option 1: Further study the SS-RSRPB accuracy in the RRM room in order to facilitate the MU definition for the UE demodulation test methods (Intel):

· Further study the SS-RSRPB measurements accuracy

· Absolute accuracy

· Relative accuracy between 2 measurements for the same signal source under assumption of fixed RX beam

· Relative accuracy between the measurements for two different RX ports under assumption of fixed RX beam

· The SS-RSRPB measurements may be performed for SNR > 10dB 

· SS-RSRPB measurements and reporting are done under noise-free conditions and use static channel conditions.
· Draft CRs

· R4-1812082 NR range for Demodulation requirements
· Decision: TBA
5 Channel modelling methodology
5.1 Contribution list
	TDoc
	Title
	Source
	Type
	For
	Agenda item
	TDoc Status

	R4-1812210
	Draft CR on FR2 channel models delay quantization grid
	Intel Corporation
	draftCR
	Endorsement
	10.1.3
	available


5.2 Summary of proposals
	Company / Tdoc
	Summary

	Intel 
(R4-1812210)
	1)
Define the path delay grid for the channel models as equidistant delay grid n*∆T with n∈N0 and ∆T=1/BW and BW = 200 MHz.

2)
Clarify that the path delay agreements apply for the modeling of scenarios with up to 100 MHz channel bandwidths 

3)
Editorial corrections
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