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Introduction
The email discussion is separated into the following topics:
· Topic 1: high DL and low UL power
· Topic 2: polarization basis mismatch
· Topic 3: inter-band (FR2+FR2) CA
· Topic 4: extreme temperature conditions
· NOTE: this topic did not receive any contributions
· Topic 5: enhancements to reduce test time
· Topic 6: extension of permitted methods to band n262
· Topic 7: rapporteur input
This document captures the outcome of the second round of email discussions.
Topic #1: high DL and low UL power
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2111005
	Keysight Technologies
	On CFFNF and CFFDNF test methodologies for high DL power and low UL power test cases
Observation 1: For PC3 TRP analyses based on the CFFDNF approach,
- no additional MU is needed for range lengths exceeding 20cm if the path loss correction is applied for measurement grids with step size of at most 5º
- no additional MU is needed for range lengths exceeding 25cm if the path loss correction is applied for measurement grids with step size of at most 10º
- no additional MU is needed for range lengths exceeding 40cm if the path loss correction is not applied for measurement grids with step size of at most 10º

Proposal 1: Incorporate the presented information on CFFDNF using black&white-box approach, CFFNF using black&white-box approach, and CFFNF using black-box approach into TR 38.884
Proposal 2: Capture in TR 38.884 that CFFNF and CFFDNF methodologies require the compensation of the path loss (w.r.t. to the active antenna array) and the compensation of the probe antenna pattern

	R4-2111006
	Keysight Technologies UK Ltd, Rohde & Schwarz
	TP on high DL power and low UL power test cases
NOTE: this document is not available and was reserved to capture the meeting's outcome

	R4-2111494
(changes in late revision to this contribution are highlighted)
	Rohde & Schwarz
	Analysis of NF based solutions
Observation 1: inconsistent results are observed for asymptotic expansion approach when b ≠ 0
Observation 2: preliminary assessment results for EIRP measurement error in [7] are consistent with the results in Table 32.
Observation 3: CFFNF with 20cm range length corresponds to a 0.5dB worst case S11 degradation at the input port of the UE antenna, while CFFDNF with 32cm range length introduces no degradation.

Proposal 1: a clear and detailed formulation of the CFFNF methodology based on the asymptotic expansion must be provided.
Proposal 2: a MU contributor for the sensitivity of CFFNF expansion approach to measurement error is required.
Proposal 3: a MU contributor for the sensitivity of CFFNF expansion approach to declared antenna offset error under black&white box approach is required.
Proposal 4: a MU contributor for the sensitivity of CFFDNF expansion approach to declared antenna offset error under black&white box approach is required.
NOTE: the complete set of simulations did not finish before the submission deadline and they were shared in a revised (late) contribution for this meeting



Open issues summary
Sub-topic 1-1: CFFNF
Issue 1-1-1: Modeling the SNR impact on EIRP measurement error
-	Alt 1-1-1-1: Assuming a fixed noise level at the TE input, a reduction in measurement distance/range loss will significantly improve the SNR conditions for CFFDNF and CFFNF [R4-2111005]
-	Alt 1-1-1-2: Sensitivity of the expansion to SNR and measurement error should be quantified [R4-2111494]

Issue 1-1-2: Path loss compensation
-	Proposal: Capture in TR 38.884 that CFFNF and CFFDNF methodologies require the compensation of the path loss (w.r.t. to the active antenna array) and the compensation of the probe antenna pattern

Sub-topic 1-2: CFFDNF
Issue 1-2-1: CFFDNF EIRP measurement error
Moderator's note: the table below collects the related simulation results from WF and into a single table:
	UE Antenna Array Configuration
	Range Length
[m]
	Mean EIRP error 
[dB]
	EIRP Std. Deviation 
[dB]
	Mean EIRP error 
[dB]
	EIRP Std. Deviation 
[dB]

	
	
	[rev of R4-2111494]
	[R4-2111005]

	4x1
	0.2
	0.034
	0.015
	0.04
	0.02

	
	0.25
	0.016
	0.005
	0.02
	0.01

	
	0.3
	0.010
	0.002
	0.01
	0.00

	
	0.35
	0.006
	0.003
	0.01
	0.00

	
	0.4
	0.003
	0.001
	0.01
	0.00

	
	0.45
	0.002
	0.000
	0.00
	0.00

	
	20
	0.000
	0.000
	0.00
	0.00

	8x2
	0.2
	0.391
	0.174
	0.48
	0.22

	
	0.25
	0.188
	0.058
	0.23
	0.08

	
	0.3
	0.113
	0.026
	0.14
	0.04

	
	0.35
	0.075
	0.016
	0.09
	0.02

	
	0.4
	0.054
	0.008
	0.07
	0.01

	
	0.45
	0.041
	0.006
	0.05
	0.01

	
	20
	0.000
	0.000
	0.00
	0.00

	12x12
	0.2
	2.697
	0.832
	3.41
	1.09

	
	0.25
	1.450
	0.333
	1.84
	0.44

	
	0.3
	0.913
	0.166
	1.16
	0.22

	
	0.35
	0.627
	0.097
	0.80
	0.13

	
	0.4
	0.460
	0.061
	0.59
	0.08

	
	0.45
	0.351
	0.040
	0.45
	0.05

	
	20
	0.000
	0.000
	0.00
	0.00


NOTE: offset correction is assumed
-	Proposal: agree the EIRP measurement error results for CFFDNF as captured in the table above 
Sub-topic 1-3: TP drafting
Issue 1-3-1: TP drafting
Moderator's note: a document [R4-2111006] was reserved to capture the outcome of the discussion related to this objective in a text proposal. Companies are encouraged to provide general comments to the TP proponents (first draft of the TP is anticipated to be shared by the draft TP deadline established by the Chairman).

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

	Issue 1-1-1: Modeling the SNR impact on EIRP measurement error
	R&S: We support Alt 1-1-1-2. This issue must cover 2 MU elements analysed in R4-2111005 and partly in the revision to R4-2111494:
· The Influence of Noise as presented in Annex G of R4-2111005. In our understanding, the starting point for this analysis is wrong since it presents an improvement in SNR from larger measurement distances towards the shorter ones provided by CFFDNF and CFFNF. This improvement in SNR is basically equal to the reduction in the free space path loss (FSPL), but this FSPL improvement should be reflected first on the test requirement relaxation and then decide on a minimum SNR to be respected for CFFDNF and CFFNF. For IFF/DFF, this minimum SNR has been assumed as 6dB, and thus the influence of noise MU is calculated (e.g. 1dB for ACLR).
As it can be seen from difference between Mean Err to FF Reference and Influence of Noise results in Table 23 of R4-2111005, the effect of noise in to CFFNF based on asymptotic expansion is higher compared to the same SNR level at CFFDNF. This is expected due to the sensitivity of the extrapolation to noise. In addition, the results in Table 22 and Table assume N=30 averages for each measurement, what shows a dependence on the number of averages used by the system.
Therefore, we don’t agree to Observation 20, and a separate MU term (or an updated in the calculation of the Influence of Noise) is required in case of CFFNF.
· The influence of Power measurement uncertainties as presented in Annex H of R4-2111005 and section 2.2 of the revision to R4-2111494. We don’t agree to Observation 22 in R4-2111005 since the impact on MU heavily depends on the assumed relative uncertainty and the selected number of averaged as presented in the revision to R4-2111494.
Therefore, a dedicated MU element is required to account for this effect. 

We have also a clarification question on R4-2111005 Annex G. Do the simulation results for DFF/IFF and CFFDNF on Tables 22 and 23 assume also N=30 averages? 

	
	Keysight: we generally support R&S view, i.e., the Influence of Noise MU term which exists today still applies and needs to be adapted to CFFNF and a new term ‘Influence of Power Measurement Uncertainties’ needs to be added. 
[bookmark: _Hlk72391295]As outlined in our contribution, the Influence of Noise cannot be calculated just with the analytical expression anymore and requires a different analysis which we presented in Annex G. It is not clear to us why the starting point of the analysis is wrong as the influence of noise is dependent on the SNR at the TE which is what we are assuming/presenting. We just mapped how this SNR for CFFNF maps to CFFDNF and DFF/IFF at the same time. Since the simulations match the analytical expression for CFFDNF and DFF/IFF, the analyses themselves should be correct. Observation 20 does not state that no update to ‘Influence of Noise’ is needed.
Observation 22 does not state that a separate MU element is not needed; we merely pointed out that the effect is not significant, e.g., as pointed out by R&S in the last meeting. We can confirm that N=30 was used for Tables 22 and 23 as stated in the paragraph on top of those tables. 
The analyses from KS and R&S will be captured in the TP in R4-2111006
[bookmark: _Hlk72391242]Clarification question to R&S: could you please provide additional simulation assumption details for the analyses of the ‘Influence of Power Measurement Uncertainties.’ For instance, in your write-up you state that random offsets were simulated but in the same sentence, you state that d1 and d2 were fixed to 20cm and 22cm which seems to indicate that the offsets were not distributed uniformly within the hemisphere since di are the distances between the antenna array and the measurement probe.
Added in v16:
Clarification question to R&S: do you apply the average operation to the measurement power on d1 and d2, or apply it to the derived power after expansion?

	
	Apple: Annex B includes an averaging step for all EIRP and EIS measurements with CFFNF.  How many samples are needed to converge the average, and what is the rationale to determine this number?  Also, what is the impact on total test time by this averaging approach when compared to the permitted methods in 38.810?

	
	R&S 2: In response to KS questions:
· In our simulations, random offsets for UE antenna are distributed uniformly with respect to the d1= 20cm distance. d2 is considered as an additional measurement to d1.
· The average operation was implemented on the measurement power on each d1 and d2.

	
	

	Issue 1-1-2: Path loss compensation
	R&S: In addition to the proposal in this issue, there is an error of path loss compensation due to the imperfect declaration (black&white box approach) or the accuracy of the determination (black-box approach) of the phase center offset with respect to the DUT center. 
A preliminary analysis for CFFNF is provided in clause 2.3 of the revision to R4-2111494 where it can be seen that relevant errors can be introduced in case errors in the offset declaration are > 5mm. 
Therefore, a MU contributor for the sensitivity of CFFNF expansion approach to declared antenna offset error under black&white box approach is required, and should be applied to all cases given the accuracy of the concrete offset determination method is determined.

A similar analysis for CFFDNF is provided in Table 3 of R4-2111005 and clause 3.1 of the revision to R4-2111494. Following these results, a MU element is also required for CFFDNF.

	
	Keysight: we agree that a separate MU element might be required; feedback from OEMs on the max offset error was not received this meeting unfortunately. We would like to point out that R&S analyses focused on the FSPL differences while the KS analyses focused on the FSPL differences and the probe pattern differences. Both results will be captured in the TP in R4-2111006

	Issue 1-2-1: CFFDNF EIRP measurement error

	R&S: we agree to the proposal.

	
	Keysight: The analyses from KS and R&S will be captured in the TP in R4-2111006

	
	Apple: two open issues were identified with CFFDNF last meeting:
-	Whether a local search to determine the NF test direction and/or optimize EIRP/EIS is FFS. 
-	EIRP/EIS can be approximated in the NF (min. range lengths for PC1 and PC3 are FFS) 
Is our understanding correct that minimum range length of 32cm for PC3 is proposed? What about the need for local search to determine the NF test direction? Is this step necessary? If yes, then what would be the impact on total test time?

	
	R&S 2: to Apple question, our latest simulation results for CFFDNF do not use any local search but a calculation based on the NF probe distance and DUT antenna offset. Therefore it can be assumed that no local search is required for CFFDNF.

	Issue 1-3-1: TP drafting
	

	
	Keysight: The analyses from KS and R&S presented to this meeting will be captured in the TP in R4-2111006. Some offline discussions with R&S on the TP were held and the TP will be made available for review by Monday the latest. It will be based in principle on the Annexes of R4-2111005.



CRs/TPs comments collection
N/A
Summary for 1st round 
Open issues 
	Issue
	Status summary 

	Issue 1-1-1: Modeling the SNR impact on EIRP measurement error
	Candidate options:
-	Alt 1-1-1-1: Assuming a fixed noise level at the TE input, a reduction in measurement distance/range loss will significantly improve the SNR conditions for CFFDNF and CFFNF [R4-2111005]
-	Alt 1-1-1-2: Sensitivity of the expansion to SNR and measurement error should be quantified [R4-2111494]
Tentative agreements:
-	Alt 1-1-1-2: Sensitivity of the expansion to SNR and measurement error should be quantified
Recommendations for 2nd round:
-	Companies are encouraged to focus on drafting the TP while taking into account the requests for clarification provided during discussion by some companies

	Issue 1-1-2: Path loss compensation
	Candidate options:
-	Alt 1-1-2-1: Capture in TR 38.884 that CFFNF and CFFDNF methodologies require the compensation of the path loss (w.r.t. to the active antenna array) and the compensation of the probe antenna pattern
-	(new) Alt 1-1-2-2: in addition to Alt 1-1-2-1 there is an error of path loss compensation due to the imperfect declaration (black&white box approach) or the accuracy of the determination (black-box approach) of the phase center offset with respect to the DUT center
Tentative agreements:
-	Capture in TR 38.884 that CFFNF and CFFDNF methodologies require the compensation of the path loss (w.r.t. to the active antenna array) and the compensation of the probe antenna pattern
-	Additionally, there is an error of path loss compensation due to the imperfect declaration (black&white box approach) or the accuracy of the determination (black-box approach) of the phase center offset with respect to the DUT center
Recommendations for 2nd round:
-	Companies are encouraged to integrate these aspects into the TP

	Issue 1-2-1: CFFDNF EIRP measurement error

	Candidate options:

Tentative agreements:
-	The table proposed in Issue 1-2-1 is agreeable
-	A local search to determine the NF test direction and/or optimize EIRP/EIS is not necessary
Recommendations for 2nd round:
-	Companies are encouraged to integrate these aspects into the TP

	Issue 1-3-1: TP drafting
	Candidate options:

Tentative agreements:
-	The analyses from KS and R&S can be merged into a common TP
Recommendations for 2nd round:
-	A common TP for this objective is needed



CRs/TPs
Since the document for the TP was reserved and not uploaded, it is recommended to return to the document in the second round.
Discussion on 2nd round (if applicable)
Open issues
No open issues have been identified for further discussion, and all effort is focused on stabilizing the TP.
Issue 1-3-1: TP drafting
	Tdoc number
	Title
	Source

	R4-2108653
	TP on high DL power and low UL power test cases
	Keysight Technologies UK Ltd, Rohde & Schwarz



	Company 
	Comments

	
	

	
	

	
	

	
	

	
	


Summary for 2nd round
The TP in R4-2108653 is agreeable.
Topic #2: polarization basis mismatch
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2108811
	Qualcomm Incorporated
	TP to TR38.884: Comparison of TSQ measurement methods for TE with dual pol Rx
Observation 1: Method 1 (diagonalization from channel estimate derived from DMRS alone) significantly over-estimates EVM for slot-length signals.
Observation 2: Both, EVM over-estimation as well as MU of Method 1 (diagonalization from channel estimate derived from DMRS alone) are not consistent across test conditions.
Observation 3: Method 1 (diagonalization from channel estimate derived from DMRS alone) would require standardization of a new aspect, which is frequency domain smoothing of the channel estimate.
Observation 4: Method 2 (diagonalization from 2x2 LSE channel estimate) on the other hand offers accurate calculation for slot length signals.
Proposal 1: The 2L MIMO demodulation scheme based on 2x2 LSE channel estimation [3] (Method 2, figure 2.2.1-2) is proposed as the basis for TSQ measurements in TE employing dual receive chains for slot-duration signals.
Proposal 2: The minimum number of OFDM symbols to apply Method 2 is FFS. Method 1 (diagonalization based on DMRS alone) shall be used for signals of shorter duration.

	R4-2108852
	Anritsu Corporation
	Comparison of transmit signal quality measurement blocks for FR2 MIMO
Observation 1: There are often cases where demodulation errors are produced due to high modulation order (e.g. 64QAM).
Observation 2: There is a possibility that the reliability of channel estimation becomes higher by utilizing only power boosted DMRS symbols.
Proposal 1: Adopt method 1 for measurement block of FR2 MIMO.
Proposal 2: Companies are encouraged to bring measurement results to see if utilizing only DMRS symbols is enough.
Proposal 3: To evaluate a spectrum flatness of the UE, assume that matrix H is flat in a frequency domain.

	R4-2109013
	Sony, Ericsson
	Views on TPMI to minimize the impact of polarization basis mismatch
Observation 1: The impact on spherical coverage due to different TPMI codebook is very limited.

	R4-2109541
	Samsung
	Discussion on TPMI configuration in EIRP measurement
Proposal 1: apply fixed TPMI index=2 for clause 6.2 of TS 38.101-2 for nonCoherent UEs supporting uplink full power transmission mode 1
Proposal 2: it is suggested not to apply optimal TPMI to RF conformance test unless critical issue identified.

	R4-2109577
	MediaTek Inc.
	Further study on optimal TPMI and 2-port CSI-RS
Observation 1: Either â€œsimultaneousâ€� or â€œsequentialâ€� method is acceptable to implement 2-port CSI-RS in OTA chamber.
Proposal 1: Optimal TPMI shall be further applied, and TE to configure the UE with SRS resources at each grid point.
Proposal 2: 2-port CSI-RS shall be applied, and at least one of â€œsimultaneousâ€� or â€œsequentialâ€� method shall be agreed.
Proposal 3: If â€œsequentialâ€� method is agreed, RAN4 shall send LS to RAN5 and ask RAN5 to further define a specific CSI-RS signal format for the â€œsequentialâ€� method.

	R4-2109915
	Rohde & Schwarz
	Discussion and TP on FR2 UL transmit signal quality measurements
Observation 1: For the method provided in [1], based only on DMRS symbols, the existence of channel matrix H is always guaranteed.
Observation 2: When using data symbols for channel estimation, the data symbols in each layer must be different for a given OFDM symbol.
Observation 3: When using data symbols for channel estimation, the data symbols must be different from one symbol to the next on at least one layer.
Observation 4: Observation 2 and 3 must be fulfilled on each subcarrier.
Observation 5: For the method provided in [2], the matrix will not always be invertible, with a very high probability for low numbers of symbols.
Observation 6: The channel estimation method must be applicable for any number of scheduled OFDM symbols.
Proposal 1: Agree on the approach outlined in [1] as the baseline for UL transmit signal quality measurements.
Proposal 2: Agree the single- and multi-layer solution as a package.
Proposal 3: The methodology applies to the following measurements:

	R4-2110838
	OPPO
	Consideration of the definition of the coherent UE for FR2
Observation []: current definition of the coherent UE for FR2 will cause confusion on recognizing the FR2 coherent UE.
Proposal []: RAN4 should clarify the definition of the coherent UE for FR2.

	R4-2111382
	Huawei, HiSilicon
	On FR2 EVM measurement enhancement
Observation 1: The EVM measurement discussion was initiated on Tx diversity EVM measurement.
Proposal 1: Discuss the EVM measurement enhancement for the above 3 cases separately. It does not need to consider as a package.
Proposal 2: RAN4 do not provide specific measurement method or diagram which has big limitation on TE implementation. Instead of implementation limitation, we could verify on the inter-layer elimination by the TE, this procedure could be defined as a calibration procedure.
Proposal 3: only EVM requirement need to consider of the enhanced measurement solutions.



Open issues summary
Sub-topic 2-1: EIRP measurement
Issue 2-1-1: Coherent UE definition
As described in R4-2110838: "From the perspective of the distance between radiators, the relative phase difference should be 0 degree because the phase centre of the two polarizations coincide. This means FR2 UE is coherent UE. On the other hand, from the perspective of polarization, energy from orthogonal polarizations can not use superposition method. This means FR2 UE is non-coherent UE."
-	Proposal: RAN4 should clarify the definition of the coherent UE for FR2

Issue 2-1-2: How to select the TPMI precoding matrix
-	Alt 2-1-2-1: it is suggested not to apply optimal TPMI to RF conformance test unless critical issue identified
-	Observation from R4-2109013: the impact on spherical coverage due to different TPMI codebook is very limited
-	Alt 2-1-2-2: apply fixed TPMI index=2 for clause 6.2 of TS 38.101-2 for nonCoherent UEs supporting uplink full power transmission mode 1
-	Alt 2-1-2-3: Optimal TPMI shall be further applied, and TE to configure the UE with SRS resources at each grid point

Issue 2-1-3: 2-port CSI-RS
-	Proposal: 2-port CSI-RS shall be applied, and at least one of “simultaneous” or “sequential” method shall be agreed
-	If “sequential” method is agreed, RAN4 shall send LS to RAN5 and ask RAN5 to further define a specific CSI-RS signal format for the “sequential” method

Sub-topic 2-2: Demodulation of UL signal with dual polarizations
Issue 2-2-1: Candidate methods of UL signal demodulation with dual polarizations 
-	Alt 2-2-1-1: Method 1 (diagonalization from channel estimate derived from DMRS alone) [R4-2109915]
-	Alt 2-2-1-2: Method 2 (diagonalization from 2x2 LSE channel estimate) [R4-2108811]

Experimental data from R4-2108811 compares EVM calculation accuracy of the two methods, and probability of inversion failure that is unique to method 2:
[image: ][image: ]
Probability of inversion failure for any SC (unique to method 2):
[image: ]
Issue 2-2-2: Clarification of assumption for deriving spectrum flatness
-	Proposal: To evaluate a spectrum flatness of the UE, assume that matrix H is flat in a frequency domain

Issue 2-2-3: Requirement applicability of UL signal demodulation with dual polarizations
-	Alt 2-2-3-1: Transmit signal quality metrics (EVM, IBE, carrier leakage) should be calculated per layer using the method selected in Issue 2-2-1
-	Alt 2-2-3-2: EVM for the allocated resource blocks (RBs), EVM equalizer spectrum flatness derived from the equalizer coefficients generated by the EVM measurement process, Carrier leakage (caused by IQ offset) using the method selected in Issue 2-2-1
-	Alt 2-2-3-3: only EVM requirement need to consider of the enhanced measurement solutions

Issue 2-2-4: MIMO layer applicability of method of demodulation of UL signal with dual polarizations
-	Alt 2-2-4-1: 1L-MIMO, 2L-MIMO, and Tx diversity as a package using the same method selected from Issue 2-2-1
-	Alt 2-2-4-2: Applicability case by case according to:
-	Case 1: UEs do not support Rel-15 coherent and Rel-16 full power transmission, Tx diversity maybe implemented by UE
-	Case 2: UEs support Rel-15 coherent or Rel-16 full power transmission, fixed [1 1] codebook is used
-	Case 3: UEs support 2 layer UL MIMO and configures with DCI format 0_1 2 layer TPMI index as 0, it relates to following problem

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

	Issue 2-1-1: Coherent UE definition 
	Qualcomm: Coherent UE is one that control the relative phase of the signals emerging from the two ports. By this definition, we do not see a conflict. It is not true than an FR2 must be a coherent UE always.

	
	Samsung: share similar view with Qualcomm. FR2 UE is not have to be coherent UE even adopting dual-polarization implementation. This is indicated by UE capability.

	
	Apple: TR38.810, Clause 5.3 defines three types of DUT antenna configurations based on the phase coherence relationship between the antenna elements, and it is also possible for a UE to utilize an optional declaration to select one of the types during conformance testing. Would it be possible for OPPO to clarify how DUT antenna configuration can be applied to test methods which aim to minimize polarization basis mismatch?

	
	Huawei: agree with Qualcomm and Samsung. Coherent UE depends on UE capability and is independent of FR2.

	
	

	Issue 2-1-2: How to select the TPMI precoding matrix
	MediaTek: Support Alt 2-1-2-3 as proponent.
To Samsung, we have studied your paper (R4-2109541), and wanna clarify one technical point. Even if we assume chamber is noise free, the signal traces of UE would still not 100% the same. Hence, while consider whole path from air to modem, optimal TPMI will lead the TE can measure UE’s achievable EIRP performance better, and as network behavior.  
To companies, About the performance difference evaluation between optimal TPMI and fixed TPMI, we shared our evaluation on R4-2104558 last meeting, based on our evaluation, the observation is “in this case study, the differences are 0.6 dB @peak and 2 dB @50-tile, respectively.”. We think the delta cannot be neglected.
MediaTek_v20: After checking companies’ comments until v19, although we don’t agree with some observations and comments, we have no plan to further persuade companies for our proposal about optimal TPMI. Thanks for moderator and all of your time in the past meetings.

	
	Samsung: support Alt 2-1-2-1 and Alt 2-1-2-2. 
Alt 2-1-2-1: thanks for the comments from MediaTek. There might be very little difference. Based on Sony’s simulation in R4-2109013, the delta is less than 0.5dB. Considering that the test time will be at least 4 times increased, it seems not so cost-effective to adopt optimal TPMI. So our proposal is to not adopt optimal TPMI unless critical issue identified.
Alt 2-1-2-2: we would like to confirm that full power transmission mode 1 UEs also apply TPMI method for clause 6.2 of TS 38.101-2

	
	R&S: We support Alt 2-1-2-1

	
	Vivo: we share similar view with Samsung, fixed TPMI index should be adopted.

	
	CAICT: If a large variation range of peak EIRP and spherical coverage will be introduced due to different TPMI codebook, it is worth discussing the feasibility of optimal TPMI. But according to the simulation results in R4-2109013, different TPMI configurations have very limit impact on peak EIRP and 50%-tile CDF. Based on this simulation results, optimal TPMI may not be necessary.

	
	Sony: The gain from optimal TPMI is limited in our simulation. Therefore, for sake of simplicity, a fixed TPMI is preferred. TPMI index=2 is fine. 

	
	Ericsson: Support Alt 2-1-2-2 based on the simulation results in R4-2109013

	
	Huawei, HiSilicon: fixed TPMI is preferred.

	Issue 2-1-3: 2-port CSI-RS
	Qualcomm: We cannot agree with ‘2-port CSI-RS’ in isolation, further details must also be agreed as a package:
In our view, ‘2-port CSI-RS’ is not a sufficient condition for enhancement – there must be an accompanying understanding that the CSI-RS ports must correspond to different DL polarizations. We are not aware of how to mandate this inside the standards framework, so we would need further explicit agreement with TE vendors to ensure the correct CSI-RS port to polarization mapping.
Further we do not think sequential CSI-RS can work for beam management inside the existing standards framework, we would need to define new UE behaviour to enable BM based on ‘sequential’. 2-port CSI-RS is therefore better configured as ‘simultaneous’

	
	MediaTek: We agree with Qualcomm’s comment that if  “sequential” is selected as a compromise way, define a specific CSI-RS signal format for the “sequential” method is needed.
MediaTek_v20: After check companies’ comments until v19, we have no plan to further persuade companies for this 2-port CSI-RS proposal. Thanks for moderator and all of your time in the past meetings.

	
	Sony: we share a similar view with Qualcomm. 

	
	Ericsson: Agree with Qualcomm’s reasoning and understanding

	Issue 2-2-1: Candidate methods of UL signal demodulation with dual polarizations 
	Qualcomm: 
From a standardized method point of view, the method RAN4 should choose for UL EVM calculation should be:
1. Accurate
2. Insensitive to demodulation specific parameters
3. Implementable
With these metrics, we find that neither method is perfect, but method 1 has insurmountable challenges in items 1 and 2 due to its topology, while method 2 has simple workarounds for challenges in item 3, at least for the conditions it is being proposed (slot-length signals)
Details are below:
On accuracy:
The fundamental metric should be EVM calculation accuracy. We show in 08811 that method 2 has much better accuracy and repeatability for slot length signals, while method 1 can significantly overestimate EVM – this causes undue burden on UE implementations by effectively making the EVM requirement tougher to meet than necessary. Poor accuracy for method 1 is expected due to imperfect diagonalization compared to method 2.
On insensitivity to demod parameters while measuring UL:
The UE’s UL EVM is only a function of the electronics of the UE. The EVM or ‘goodness’ of the signal is therefore be insensitive to configuration of DMRS, frequency domain smoothing decisions, etc. This insensitivity requirement is the reason why an LSE based channel estimate is used in LTE and for SISO in FR1, and not a DMRS based method. In 08811 we show that Method 1’s calculated EVM is very sensitive to DMRS configuration and smoothing, while method 2 being an extension of the legacy method, is insensitive. Sensitivity to those parameters only make sense in a demod requirement, which is not applicable in the case of TE Rx.
On Implementation challenges:
Method 1 seems less challenged by calculation details. In method 2 however, the probability of inversion failure in a subcarrier is real. This probability is empirically determined in 08811 and is consistent with R+S treatment. 
Unlike the need for accuracy and insensitivity (to demod parameters) the problem of inversion failure is easy to counter. For example, a simple frequency domain interpolation can be used for the rare SC that may show up with an ill conditioned matrix for slot length signals. The R+S contribution shows that conservatively even for one of the most challenging cases, only one in 2500 measurement intervals will need this workaround. To put this occasional use by method 2 of frequency domain interpolation in perspective, method 1 uses frequency domain interpolation as a rule because of comb structure of DMRS (not to mention further massaging like smoothing). 
The real probability of needing a work around in method 2 can be orders of magnitude lower still than as suggested in the R+S paper. Specifically, it is not clear why a slot-length symbol must use only 11 (data) symbols to construct the channel estimate. Nothing mathematical prevents inclusion of DMRS symbols in constructing the channel estimate, even if EVM is only calculated over the data symbols. Recall the UL DMRS is meant to help convey channel conditions experienced by PUSCH, so by definition, the same channel applies for both. The advantage of including DMRS symbols is better accuracy in channel estimate, further improvement in EVM calculation and reduction in probability of inversion failure from 0.04% to 12 ppm for QPSK.
Also, we do not understand why ‘computational complexity’ is a consideration for TE.
To summarize our view on implementation challenges, method 2 needs only simple workarounds as a safety net for robustness and represent an insignificant price to pay in exchange for better accuracy.


	
	R&S: We support Alt 2-2-1-1. 
We have run some actual measurements to show channel estimation based on DMRS impacts the EVM measurements. Please check the graph below. You can see three curves here:
Green curve shows the EVM measurement for a single layer transmission using the current EVM measurement algorithm from the spec. 
Red curve shows the R&S proposed algorithm (Alt 2-2-1-1: Method 1) using 3 DMRS symbols for channel estimation for a two layer transmission.
Blue curve shows the R&S proposed algorithm (Alt 2-2-1-1: Method 1) using 1 DMRS symbol for a two layer transmission. The graphs show the EVM for increasing AWGN levels, meaning the increase in EVM measured is due to the reduction in SNR.
As can be seen from the curves, the difference between the single layer and 3 DMRS symbol measurement is negligible.
Since currently the UL RMCs are defined with 3 DMRS symbols and the graph shows no increase in the measured EVM, we cannot see any negative impact on the EVM measurement results using this method.
Given that two TE vendors are in favor of Alt 2-2-1-1, the method is easier to implement, it avoids the issue of non-invertible matrices and also has no significant impact on the EVM results, we should go with Alt 2-2-1-1.
 [image: ]
Based on these results, we don’t see any “insurmountable challenges” with this Alt 2-2-1-1. In contrast the Alt 2-2-1-2 actually has cases where it is impossible to measure the EVM. Even if there would be some inaccuracies with Alt 2-2-1-1 (which can be compensated for by RAN5 as part of MU, as it is always the case), it is still better than not being able to measure EVM at all in some cases as we have shown for Alt 2-2-1-2: Method 2.

	
	Anritsu:
Alt 2-2-1-1 i.e. Method 1, assuming “frequency domain smoothing to the 2x2 channel estimate derived from DMRS symbols”. But this can be discussed further with data for higher order modulation (64QAM and 256QAM).

	
	Apple: in general, test equipment vendor feedback seems necessary on what test equipment requirements Method 2 adds - specifically with reference to noise covariance estimation, issues with inverting the channel, feasibility of implementing the ZF MIMO receiver.
Also a question for R&S: the Qualcomm paper included the analysis of both methods' EVM estimation performance for a distorted signal with IMD. Would it be possible to check the values in Figure 2.2.2-1 and update or confirm?

	
	Huawei, HiSilicon
Based on the comments of Qualcomm and RS, we found that the differences between the two methods are mainly in two aspects:
1. Accuracy: From the simulation results of Qualcomm, the accuracy of Method 2 is indeed higher than that of Method 1 thanks to the full symbol estimation, According to the measured results of RS, Method 2 has a high estimation accuracy. We suggest that we first need to determine a range of measurement accuracy acceptable to each company, and then discuss the estimation accuracy of method 1 or method.
Could TE vendor clarify on the accuracy difference between 2 methods, is it possible to reach the same accuracy with method 1? Either method is acceptable as long as it can achieve the desired measurement accuracy, we don’t want limit on the detail implementation on test diagram. 
2. Implementation: Method 2 does have an irreversible matrix problem, although the probability of occurrence is very low. The full symbol estimation is indeed a good method, and we can further study whether some improved methods can be used to avoid this problem. In contrast, Method 1 does not have this problem at all, which is the biggest advantage in our opinion.
And a clarification question to Qualcomm: 
It can be seen from Figure 2.2.1-2 in R4-2108811 that over-estimation for Method 2 < 0 dB and over-estimation for Method 1 >0 dB. What is the reference(0 dB)? Is it the signal's own EVM? If so, the simulation results show that EVM obtained by TE using Method 2  may be lower than EVM of the signal itself.
There is another question for TE vendors:
Is it possible to use 14 symbols for estimation in the first step, considering we could use default data symbols under test environment?

	Issue 2-2-2: Clarification of assumption for deriving spectrum flatness
	Qualcomm: We prefer to institute a method that does not make strong assumptions like ‘flat channel’ when an alternative is available. We cannot see how the TE can discriminate between OTA channel effects and UE front end spectral non-flatness. In fact, the EVM equalizer spectral flatness requirement governs UE performance exactly in this regard. The strong assumption will conflict with this important and necessary degree of freedom for UEs (spectral non-flatness)

	
	Apple: we agree with Qualcomm

	Issue 2-2-3: Requirement applicability of UL signal demodulation with dual polarizations
	Qualcomm: Alt 2-2-3-1
Alt 2-2-3-1 may converge with Alt 2-2-3-2 if core requirement changes are also made, but as it stands today, Alt 2-2-3-2 does not comply with core requirements because it leaves out IBE.
EVM requirements cannot be divorced from EVM equalizer spectral flatness requirements because the latter is a requirement on the equalizer used in calculating EVM. So, Alt 2-2-3-3 is not acceptable.

	
	R&S: We support Alt 2-2-3-2. We think IBE shall not be measured per layer, but instead measured on each polarization separately. We have a core spec CR for this change in this meeting. Also, this would then be consistent with FR1, where IBE is also not defined per layer. Therefore, we are open to follow the agreement from the core requirement discussion. But at least EVM and EVM equalizer spectrum flatness must be considered per layer, since these cannot be separated.

	
	Apple: we support Alt 2-2-3-2

	
	Huawei, HiSilicon: We support Alt 2-2-3-3. Whether the enhanced solutions applicable for all the requirements within transmit signal quality, including frequency error, IBE, carrier leakage, although these requirements are measured after FFT, they are used to describe on emission level or frequency accuracy. We think these requirements does not need the enhanced measurement solutions.

	Issue 2-2-4: MIMO layer applicability of method of demodulation of UL signal with dual polarizations
	Qualcomm: 2-2-4-1
Either method can correctly demodulate UE UL whether it uses multiple forms of diversity or not.

	
	R&S: No strong view on the cases in Alt 2-2-4-2, however for all agreed cases we shall utilize the same methodology as agreed in issue 2-2-1.

	
	Anritsu:
We support Alt 2-2-4-1 as it is necessary anyway to implement a TE MIMO receiver, it is better to consider the 3 cases as part of a package.

	
	Apple: whichever method we select for this methodology enhancement, it should apply the same way to UEs configured with UL-MIMO 1L, UL-MIMO 2L, and UEs utilizing Tx diversity; thus, Alt 2-2-4-1 is preferred.  Regarding the cases mentioned in Alt 2-2-4-2, it isn't very clear how these cases map to which method.  We suppose that it might be possible to consider a UE declaration which selects a preference for the legacy test method (i.e. without the enhancement).  However, no contribution proposed this, so perhaps we have misunderstood the intention behind Alt 2-2-4-2.

	
	Huawei, HiSilicon: We support Alt 2-2-4-2. Compared with the method using in R4-2104489 and R4-2104489, the key difference is whether the inter-layer interference is eliminated with more freedom degree estimation. Each method are with specific diagram which seems give much limitation on TE implementation. In our understanding, such limitation should be avoided, e.g. both measured symbols and reconstructed symbols are for LS channel estimator. Instead of imposing specific measurement diagram into the standard, we prefer to leave space on TE implementation and to verify on the inter-layer elimination.



CRs/TPs comments collection
Moderator's note: TP proponents are encouraged to find a way to merge the proposals into a single TP by the end of the meeting. 
	CR/TP number
	Comments collection

	R4-2108811 TP to TR38.884: Comparison of TSQ measurement methods for TE with dual pol Rx
	Anritsu:
Why is there no dependency with SNR of the EVM error for method 2? Are results for 64QAM and 256QAM available?
One more thing that we noticed was that the graph with DMRS 3 symbols (Method 1, 7 samples) showed better over-estimation (approx. 0.5 dB) at some SNR region compared to the QC result which constantly shows -0.7 dB.
P2: Disagree as we would like to avoid a hybrid method based on the two methods proposed to avoid the implementation complexity.

	
	Huawei, HiSilicon: we do not agree that both methods are captured into the TR. For accuracy part, more input is needed from other companies especially from TE vendor. And diagram is better not shown in the TR that highly limit the TE implementation.

	R4-2109915 Discussion and TP on FR2 UL transmit signal quality measurements
	Anritsu:
P1: Basically agree. But need some flexibilities for our implementation.
P2: Agree (we assume "single-layer" is also including Tx diversity as shown in 5.2.3.1.3).
P3: Agree 
In addition to the proposal, we’d like to discuss also on the requirement of carrier leakage. 
It might be necessary that the TPMI index is limited only to 0. We assume that a carrier leakage measurement result obtained under TPMI index 0 condition is aligned with the current test purpose and can be judged based on per layer. However other cases than TPMI index 0 may not be valid since the carrier leakage from one UE Tx chain can be contained in both of layers. Suppose the UE has two Tx chains (Tx UE chain 1 and 2), a carrier leak from the Tx UE chain 1 under TPMI index 0 can be measured either layer 1 or layer 2. And same applies to another carrier leak from the Tx UE chain 2. However, in a case of other TPMI indices, a carrier leak from the Tx UE chain 1 (and Tx UE chain 2) can be contained in both layer 1 and layer 2. Considering the test purpose that the carrier leak is to verify the RF performance of each UE Tx chain, measuring the mixed carrier leak in each layer does not seem an appropriate method.



Summary for 1st round 
Open issues 
	Issue
	Status summary 

	Issue 2-1-1: Coherent UE definition 
	Candidate options:
-	Proposal: RAN4 should clarify the definition of the coherent UE for FR2
Tentative agreements:
-	Coherent UE depends on UE capability and is independent of FR2.
Recommendations for 2nd round:
None

	Issue 2-1-2: How to select the TPMI precoding matrix
	Candidate options:
-	Alt 2-1-2-1: it is suggested not to apply optimal TPMI to RF conformance test unless critical issue identified
-	Observation from R4-2109013: the impact on spherical coverage due to different TPMI codebook is very limited
-	Alt 2-1-2-2: apply fixed TPMI index=2 for clause 6.2 of TS 38.101-2 for nonCoherent UEs supporting uplink full power transmission mode 1
-	Alt 2-1-2-3: Optimal TPMI shall be further applied, and TE to configure the UE with SRS resources at each grid point
Tentative agreements:
None (many thanks to MediaTek for their effort and comment)
Recommendations for 2nd round:
	None

	Issue 2-1-3: 2-port CSI-RS
	Candidate options:
-	Proposal: 2-port CSI-RS shall be applied, and at least one of “simultaneous” or “sequential” method shall be agreed
-	If “sequential” method is agreed, RAN4 shall send LS to RAN5 and ask RAN5 to further define a specific CSI-RS signal format for the “sequential” method
Tentative agreements:
None (many thanks to MediaTek for their effort and comment)
Recommendations for 2nd round:
	None

	Issue 2-2-1: Candidate methods of UL signal demodulation with dual polarizations
	Candidate options:
-	Alt 2-2-1-1: Method 1 (diagonalization from channel estimate derived from DMRS alone) [R4-2109915]
-	Alt 2-2-1-2: Method 2 (diagonalization from 2x2 LSE channel estimate) [R4-2108811]
Tentative agreements:
-	The accuracy of estimating the EVM of a signal is a useful metric to select one method
-	Considering SNR sweep with no signal distortion
-	Considering SNR sweep with distortion products generated by the PA’s non-linearity
-	Considering higher order modulation (64QAM and 256QAM)
-	The threshold on what is an acceptable EVM error is FFS
-	The TR can capture the simulation assumptions and analysis results related to the selection of one method for the UL signal demodulation with dual polarizations method
-	Related to Method 1:
-	Frequency domain smoothing to the 2x2 channel estimate derived from DMRS symbols is needed
-	Related to the irreversible matrix problem associated with Method 2:
-	The probability of encountering a non-invertible matrix, as a function of the number of OFDM symbols used in the LSE minimization process is 
-	E.g.: P(4) = 99.8%, P(8) = 2.5%, P(11) = 0.04%
-	Potential methods to mitigiate this issue are:
-	Interpolate the ill-conditioned carrier in frequency domain
-	Include DMRS symbols in constructing the channel estimate and calculate EVM over PUSCH symbols
Recommendations for 2nd round:
-	Companies are encouraged to check whether the tentative agreements above are acceptable and if they can be confirmed
-	Further discussion is needed to align on the analysis assumptions for EVM accuracy and, if possible, to collect any preliminary results which are available this meeting

	Issue 2-2-2: Clarification of assumption for deriving spectrum flatness
	Candidate options:
-	Proposal: To evaluate a spectrum flatness of the UE, assume that matrix H is flat in a frequency domain
Tentative agreements:
None
Recommendations for 2nd round:
None

	Issue 2-2-3: Requirement applicability of UL signal demodulation with dual polarizations
	Candidate options:
-	Alt 2-2-3-1: Transmit signal quality metrics (EVM, IBE, carrier leakage) should be calculated per layer using the method selected in Issue 2-2-1
-	Alt 2-2-3-2: EVM for the allocated resource blocks (RBs), EVM equalizer spectrum flatness derived from the equalizer coefficients generated by the EVM measurement process, Carrier leakage (caused by IQ offset) using the method selected in Issue 2-2-1
-	Alt 2-2-3-3: only EVM requirement need to consider of the enhanced measurement solutions
Tentative agreements:
None
Recommendations for 2nd round:
Further discussion is needed

	Issue 2-2-4: MIMO layer applicability of method of demodulation of UL signal with dual polarizations
	Candidate options:
-	Alt 2-2-4-1: 1L-MIMO, 2L-MIMO, and Tx diversity as a package using the same method selected from Issue 2-2-1
-	Alt 2-2-4-2: Applicability case by case according to:
-	Case 1: UEs do not support Rel-15 coherent and Rel-16 full power transmission, Tx diversity maybe implemented by UE
-	Case 2: UEs support Rel-15 coherent or Rel-16 full power transmission, fixed [1 1] codebook is used
-	Case 3: UEs support 2 layer UL MIMO and configures with DCI format 0_1 2 layer TPMI index as 0, it relates to following problem
Tentative agreements:
None
Recommendations for 2nd round:
-	Further discussion is needed, although it might be more constructive to return to this discussion after the Method 1 vs Method 2 discussion is resolved (Issue 2-1-1)




CRs/TPs
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2108811 TP to TR38.884: Comparison of TSQ measurement methods for TE with dual pol Rx
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”
Based on the discussion in Issue 2-2-1, it is recommended to merge this TP into a new TP which can capture the simulation assumptions and analysis results related to the selection of one method for the UL signal demodulation with dual polarizations method

	R4-2109915 Discussion and TP on FR2 UL transmit signal quality measurements
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”
Based on the discussion in Issue 2-2-1, it is recommended to merge this TP into a new TP which can capture the simulation assumptions and analysis results related to the selection of one method for the UL signal demodulation with dual polarizations method


Discussion on 2nd round (if applicable)
Open issues
Issue 2-3-1: WF for FR2 UL MIMO EVM
Moderator's note: the scope of the WF includes Issues 2-2-1, 2-2-3, and 2-2-4. The recommendations for 2nd round are combined for these issues below as reference.
Tentative agreements:
-	The accuracy of estimating the EVM of a signal is a useful metric to select one method
-	Considering SNR sweep with no signal distortion
-	Considering SNR sweep with distortion products generated by the PA’s non-linearity
-	Considering higher order modulation (64QAM and 256QAM)
-	The threshold on what is an acceptable EVM error is FFS
-	The TR can capture the simulation assumptions and analysis results related to the selection of one method for the UL signal demodulation with dual polarizations method
-	Related to Method 1:
-	Frequency domain smoothing to the 2x2 channel estimate derived from DMRS symbols is needed
-	Related to the irreversible matrix problem associated with Method 2:
-	The probability of encountering a non-invertible matrix, as a function of the number of OFDM symbols used in the LSE minimization process is 
-	E.g.: P(4) = 99.8%, P(8) = 2.5%, P(11) = 0.04%
-	Potential methods to mitigiate this issue are:
-	Interpolate the ill-conditioned carrier in frequency domain
-	Include DMRS symbols in constructing the channel estimate and calculate EVM over PUSCH symbols
Recommendations for 2nd round:
-	Companies are encouraged to check whether the tentative agreements above are acceptable and if they can be confirmed
-	Further discussion is needed to align on the analysis assumptions for EVM accuracy and, if possible, to collect any preliminary results which are available this meeting
-	Further discussion is needed to determine the requirement applicability of UL signal demodulation with dual polarizations
-	Further discussion is needed to determine the MIMO layer applicability of method of demodulation of UL signal with dual polarizations, although it might be more constructive to return to this discussion after the Method 1 vs Method 2 discussion is resolved (Issue 2-1-1)

	Tdoc number
	Title
	Source

	R4-2108651
	WF for FR2 UL MIMO EVM
	Qualcomm



	Company 
	Comments

	
	

	
	

	
	

	
	

	
	




Issue 2-3-2: TP drafting
	Tdoc number
	Title
	Source

	R4-2108652
	TP on UL signal demodulation
	Qualcomm, Rohde & Schwarz



	Company 
	Comments

	
	

	
	

	
	

	
	

	
	



Summary for 2nd round
The WF in R4-2108651 is agreeable
Following the GTW session, the following agreement was captured:
TP to TR38.884 v0.3.0 on UL signal demodulation [R4-2108652]
-	Include both methods into TR with TP approved in this meeting, and further update on the TR not precluded pending on the evaluation and analysis in future RAN4 meeting. 
-	Add editor note into TP: RAN4 didn’t confirm the feasibility and the selection on these methods, further update/remove and refinement  on these methods not precluded.
The editor note will be captured in the TR as part of the TR update to v0.4.0, and the TP in R4-2108652 is agreeable.
Topic #3: inter-band (FR2+FR2) CA
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2108858
	Anritsu Limited
	TP to TR 38.884 on Inter-band DL CA in FR2



Open issues summary
Since the only submitted contribution to this topic is a text proposal, it is recommended to focus on stabilizing the TP contents during the email discussion.
Companies views’ collection for 1st round 
Open issues 
N/A
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2108858 TP to TR 38.884 on Inter-band DL CA in FR2
	Anritsu:
This pCR from Anritsu can be noted due to conflict with the R4-2109668  from vivo which covers more items.

	
	Apple: we saw that the vivo TP improves readability by including the table directly in the Annex



Summary for 1st round 
Open issues 
N/A
CRs/TPs
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2108858 TP to TR 38.884 on Inter-band DL CA in FR2
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”
Merged into R4-2109668



Topic #4: extreme temperature conditions
No contributions were submitted
Topic #5: enhancements to reduce test time
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2109542
	Samsung
	Discussion on prioritized methods for test time reduction
Proposal 1: capture the outcome of new measurement grid into TR38.884 while update new measurement grid for beam peak search/spherical coverage/TRP to RAN5 via LS with the PC3 default information included as well, i.e., â€œby default, 4x2-based measurement grids can be adopted for FR2 PC3 test cases.â€�
Proposal 2: For the RX beam peak search test case, adopt RSRP based beam peak search and RSRP&EIS based beam peak search is not necessary. RAN4 needs to specify proper SNR side condition and additional MU is not needed.
Proposal 3: finalize the single Pollink method with a TP to general EIRP test procedure.

	R4-2109665
	vivo
	TP to TR38.884 v0.3.0 on testing time reduction

	R4-2109667
	vivo
	Discussions on RSRP(B) based method
Proposal 1: Adopt the above test procedure for RSRP(B) based RX beam peak search.
Proposal 2: RAN4 should confirm that for RSRP(B) based RX beam peak search the SNR17dB condition can be considered.
Proposal 3: An additional MU element named as â€œRSRP accuracyâ€� should be added into EIS MU assessment table.

	R4-2109716
	LG Electronics
	Discussion on test time reduction for FR2 OTA test time

	R4-2111004
	Keysight Technologies
	Measurement Grids for Optional 4x2 PC3 Antenna Array Configuration
Proposal 1: Include the presented measurement grids in [11]



Open issues summary
Sub-topic 5-1: prioritized potential solutions
Issue 5-1-1: New measurement grid
-	Alt 5-1-1-1: Capture the agreed new measurement grid into TR38.884
-	Alt 5-1-1-2: Capture the agreed new measurement grid into TR38.884 and also update new measurement grid for beam peak search/spherical coverage/TRP to RAN5 via LS with the PC3 default information included as well, i.e., “by default, 4x2-based measurement grids can be adopted for FR2 PC3 test cases.”
Moderator's comment: no text proposal has been submitted, and proponents of the above contributions are encouraged to work according to the TP work split to ensure that the relevant content is captured in the TP on test time reduction by the end of the meeting.

Issue 5-1-2: RSRP(B) based RX beam peak search procedure
-	Alt 5-1-2-1: Adopt the RSRP based test procedure described in [R4-2109667, vivo]
-	Alt 5-1-2-2: Reuse test procedure of Rx beam peak search based on RSRPB for demodulation and CSI testing

Issue 5-1-3: RSRP based RX beam peak search uncertainty
-	Alt 5-1-3-1: An additional MU element named as “RSRP accuracy” should be added into EIS MU assessment table and defined assuming SNR>17 dB conditions
-	Alt 5-1-3-2: For the RX beam peak search test case, adopt RSRP based beam peak search and RSRP&EIS based beam peak search is not necessary. RAN4 needs to specify proper SNR side condition and additional MU is not needed

Issue 5-1-4: Single Pollink
-	Proposal: finalize the single Pollink method with a TP to general EIRP test procedure [TP is provided in R4-2109542]

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

	Issue 5-1-1: New measurement grid
	MediaTek: Support “Alt 5-1-1-2”, to do good sync-up with RAN5.

	
	Samsung: prefer Alt 5-1-1-2
Since in last meeting we have sent RAN5 LS with new MG for beam peak search and told them RAN4 is working on spherical coverage and TRP, so it is natural to send updated LS once RAN4 have updated outcome, as well as the default information for PC3.

	
	R&S: We agree to capture the new measurement grids in TR 38.884 and sync with RAN5 to properly capture the new grids also in TS 38.521-2, but we don’t agree to the adoption of 4x2-based grids as default. In the absence of a manufacturer declaration, the worst case considered so far (i.e. 8x2 array) must be used to ensure proper measurements.

	
	Vivo: Many thanks to Keysight for the simulation results. We suggest to conclude the measurement grid for TRP and spherical coverage proposed in the paper R4-2111004. There is a general TP R4-2109665 for testing time reduction, it would be helpful to conclude this topic with accommodating the agreed content into the TP.
Further updated LS to inform the new measurement grid to RAN5 is needed.

	
	Anritsu: Agree with Alt 5-1-1-2

	
	CAICT: support Alt 5-1-1-2.

	
	Keysight: 
Alt 5-1-1-1: agree
Alt 5-1-1-2: do not agree. The previous WF and the LS to RAN4 clearly captured that the 4x2 configuration should be considered an “additional option,” i.e., the default configuration is still based on the 8x2 array. This was also specifically captured in the LS “Since RAN5 has finalized maximum test system uncertainties (MTSUs) and test tolerances (TTs) for many test cases already, it is not suggested to change the baseline antenna array assumptions at this point as this will have significant impact in RAN5 and industry since changes in MU/MTSU could have impact on certifications and test platform validations.” No further sync up with RAN5 is needed on the measurement grids.

	
	Apple: we agree with Keysight and support Alt 5-1-1-1; the LS to RAN5 clearly indicated that the new grid can be selected based on an optional UE declaration:
"Given the improvement in test time, it is suggested for RAN5 to support a relaxation of measurement grid requirements for the beam peak searches, TRP, and spherical coverage based on an optional vendor declaration."
If we inform RAN5 that the new grid is now the default grid assumption, then this might cause RAN5 to re-evaluate their baseline assumptions on MTSU and TT.  This was also precisely addressed in the LS we sent last meeting:
"Since RAN5 has finalized maximum test system uncertainties (MTSUs) and test tolerances (TTs) for many test cases already, it is not suggested to change the baseline antenna array assumptions at this point as this will have significant impact in RAN5 and industry since changes in MU/MTSU could have impact on certifications and test platform validations. It is furthermore proposed for RAN5 to keep all system-related assumptions, e.g., related to max antenna aperture of D=5cm for PC3, based on the 8x2 antenna array assumptions."
Overall, it appears that the TP to TR38.884 approved last meeting was not well aligned with the LS we sent to RAN5 on this aspect.  Our recommendation is to proceed with the understanding captured in the LS and to correct the TR to use exactly the same text as was used in the LS to avoid any misunderstanding.

	
	Huawei, HiSilicon:
Support Alt 5-1-1-2. Support to send LS to RAN5 on the default grids.

	Issue 5-1-2: RSRP(B) based RX beam peak search
	Qualcomm: 5-1-2-1, but with refinement. We oppose both original alternatives. We are open to working together on refining the Vivo method. 
We also note that there may be a core requirement conflict: On the one hand REFSENS should be the best sensitivity the UE can demonstrate, and on the other hand, the core requirement defines REFSENS as sensitivity in beam peak direction. Both these directions may not be the same, for example in multi-panel UEs. We prefer the RSRP+EIS method to capture this possibility. We however are ok with using an RSRP-only method because it is consistent with the core requirement as it stands today.

	
	Samsung: we have no strong view between RSRP and RSRPB as long as total component RSRP(B) is taken into account. We are open to refine the TP based on vivo’s revised contribution which incorporates both RSRP and RSRPB.

	
	Vivo: Follow the guidance from moderator, we summarize the revision in the updated files shared before 1st round:
1. Both RSRP and RSRPB are included in the test procedure
2. Removed PolMeas, given this is not necessary for RSRP(B) based procedure
After some additional offline discussions, we would like to further update the equation in step 8, to align the calculation process for RSRPs and RSRPBs with “linear sum”, i.e., total RSRP is the linear sum of 2 RSRPs, or linear sum four RSRPBs. And replace the “RSRPBs (H and V)” with “RSRPBs (one per receiver branch)”.
We are open to keep the possibility of RSRP+EIS method.

	
	CAICT: we are ok to keep both RSRP and RSRPB in the TR. The proposed procedure in TP seems reasonable.

	
	Keysight: clarification question to vivo. It is not clear why PolMeas is not necessary for RSRP(B) procedure. For receiver/REFSENS measurements, PolMeas = PolLink which is likely the reason for this comment. We think, it might be worth capturing that as we did for EIS in 38.521-2 and 38.810 
EIS = 2*[1/EIS(PolMes= PolLink=) +1/EIS(PolMeas= PolLink=)]-1

	
	LG: we are fine with both RSRP and RSRPB captured in vivo’ TP.

	
	Vivo: response to Keysight comment. Correct, PolMeas = PolLink is assumed at this condition. Regarding last comment, could you clarify why we need to add the EIS equation? Based on the discussion, seems this test procedure is only to Find the Rx beam peak but not measure the peak EIS. So the original last sentence in the TP for EIS measurement would be removed.

	
	Keysight: sorry about the confusion. I did not mean to add the EIS equation into the TP for RSRP(B). I was merely suggesting not to remove PolMeas but to keep it in the same fashion as we have it in the EIS equation. For instance, I suggest formulating step 4 as follows: 
Set the DL power at the maximum power supported by the test system. Determine RSRP(PolMeas= PolLink= or the sum of both (one per branch) RSRPB(PolMeas= PolLink= reported by UE

	Issue 5-1-3: RSRP based RX beam peak search uncertainty
	Qualcomm: 5-1-3-2

	
	Samsung: support 5-1-3-2
The exact SNR value could be further discussed.

	
	R&S: we support Alt 5-1-3-2. The MU is actually defined for REFSENS and not Beam Peak Search. Therefore, defining the proper SNR side conditions, and therefore the fixed DL power to be used for RSRP(B) scan, is enough. 

	
	Vivo: we are OK wit Alt 5-1-3-2. However, given the proper SNR condition is the basic feasibility of RSRP based method, it would be good to conclude the SNR value and capture it in the TR.

	
	Anritsu: Agree with Alt 5-1-3-2

	
	Sony: Alt 5-1-3-2.

	
	LG: we are fine with 5-1-3-2, and high SNR side condition should be guaranteed. 

	Issue 5-1-4: Single Pollink
	Qualcomm: We support.


	
	MediaTek: Support

	
	Samsung: we support to finalize this method and focus on the TP drafting. An update to general EIRP test procedure is preferred.

	
	R&S: Clarification question: Is this change intended for all cases (i.e. TxD, UL MIMO but also single layer, non-TxD)? 
If yes, we have doubts about potential issues / inconsistent results this change might introduce. Current test procedure requires both DL polarizations to be measured sequentially based on the assumption that the UE might transmit with different beams depending on the received DL polarization. 

	
	Vivo: support.

	
	Anritsu: Agree

	
	CAICT: support.

	
	Sony: support

	
	Keysight: do we have any measurement data that confirms that PolLink= yields the same result as using both PolLink?  

	
	LG: support

	
	Huawei, HiSilicon: If a DUT declares not supporting single link polarization measurement, the procedure should not be changed. The TP need further revision.



CRs/TPs comments collection
Moderator's note: TP proponents are encouraged to find a way to merge the proposals into a single TP by the end of the meeting. 
	CR/TP/LS number
	Comments collection

	R4-2109665 TP to TR38.884 v0.3.0 on testing time reduction
	R&S
· Step 4 in the procedure section 8.3.1 reads: “Set the DL power at the maximum power supported by the test system”. This DL power should be fixed as part of the test conditions, typically set in RAN5, to ensure proper testing under different test systems and thus it shouldn’t be mandate to be to the maximum power supported by the system. The DL power should be based on the SNR side condition.
· There is no need for the final statement on “peak EIS” since this is handled in the separate test procedure for Peak EIS.
· Regarding the single polarization, we have the same comments as for Issue 5-1-4, where this approach should be eventually applicable only to TxD and/or UL MIMO cases.

	
	vivo: we would like to revise this TP. It would be good to capture the new measurement grid and conclude testing time reduction topic. We would like to work with Keysight on the text proposals.
Thanks for the suggestions from R&S, we can further refine the wording of the test procedure.

	
	Anritsu:
Could “reuse test procedure of Rx beam peak search based on RSRPB for demodulation and CSI testing” from the TS38.521-4 be considered as proposed by LG in R4-2109716.

	
	Vivo: response to Anritsu, thanks for the suggestion, the test procedure in the TP is the more-detailed version based on “Rx beam peak search with RSRPB for demodulation and CSI testing in TS38.521-4”, there is no conflict.

	R4-2109542 Discussion on prioritized methods for test time reduction
	Samsung: we are willing to merge this TP into R4-2109665. Now RAN5 EIRP procedure is based on TR38.810, it is better to make a visible text proposal to current EIRP test procedure in TR to reflect the outcome of Single Pollink method

	
	R&S
Similar comments as above and Issue 5-1-4. We have doubts about extending this approach beyond TxD and/or UL MIMO cases. 

	
	vivo: thanks to Samsung. We would like to working with Samsung on the EIRP test procedure.

	
	Anritsu:
We strongly agree with proposals 1, 2 and the principle of proposal 3.

	
	Keysight: could it be clarified whether this is an optional procedure or whether it is proposed to make single PolLink measurement mandatory? 

	
	Apple: we agree with Keysight; the single pol_link procedure should be explicitly captured as an optional procedure triggered by an optional UE delcaration.

	
	Huawei: agree with Keysight and Apple. According to the last agreed WF R4-2106127, single Pollink method is an optional option, depending on UE declaration. TP need to be revised on UE not supporting single polarization measurement, procedure should not be changed.


Summary for 1st round 
Open issues 
	Issue
	Status summary 

	Issue 5-1-1: New measurement grid

	Candidate options:
-	Alt 5-1-1-1: Capture the agreed new measurement grid into TR38.884
supported by Keysight, R&S, Apple (3)
-	Alt 5-1-1-2: Capture the agreed new measurement grid into TR38.884 and also update new measurement grid for beam peak search/spherical coverage/TRP to RAN5 via LS with the PC3 default information included as well, i.e., “by default, 4x2-based measurement grids can be adopted for FR2 PC3 test cases.”
supported by MediaTek, Samsung, Anritsu, CAICT, Huawei (5)
Tentative agreements:
None
Recommendations for 2nd round:
Further discussion is recommended in the second round

	Issue 5-1-2: RSRP(B) based RX beam peak search
	Candidate options:
-	Alt 5-1-2-1: Adopt the RSRP based test procedure described in [R4-2109667, vivo]
-	Alt 5-1-2-2: Reuse test procedure of Rx beam peak search based on RSRPB for demodulation and CSI testing
Tentative agreements:
-	Keep both RSRP and RSRPB approaches
Recommendations for 2nd round:
-	It is recommended to focus on stabilizing the TP and to take company comments into account 

	Issue 5-1-3: RSRP based RX beam peak search uncertainty
	Candidate options:
-	Alt 5-1-3-1: An additional MU element named as “RSRP accuracy” should be added into EIS MU assessment table and defined assuming SNR>17 dB conditions
-	Alt 5-1-3-2: For the RX beam peak search test case, adopt RSRP based beam peak search and RSRP&EIS based beam peak search is not necessary. RAN4 needs to specify proper SNR side condition and additional MU is not needed
Tentative agreements:
-	Alt 5-1-3-2: For the RX beam peak search test case, adopt RSRP based beam peak search and RSRP&EIS based beam peak search is not necessary. RAN4 needs to specify proper SNR side condition and additional MU is not needed
Recommendations for 2nd round:
None

	Issue 5-1-4: Single Pollink
	Candidate options:
-	Proposal: finalize the single Pollink method with a TP to general EIRP test procedure [TP is provided in R4-2109542]
-	supported by Qualcomm, MediaTek, Samsung, vivo, Anritsu, CAICT, Sony, LG (8)
-	one company (R&S) expressed doubts about potential issues / inconsistent results this change might introduce
-	one company (Keysight) asked whether we have any measurement data that confirms that PolLink= yields the same result as using both PolLink
Tentative agreements:
-	None
Recommendations for 2nd round:
It is recommended to have further discussion to resolve the issue as part of the TP drafting



CRs/TPs
	CR/TP/LS number
	CRs/TPs Status update recommendation  

	R4-2109665 TP to TR38.884 v0.3.0 on testing time reduction
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”
to be revised

	R4-2109542 Discussion on prioritized methods for test time reduction
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”
Based on the outcome of Issue 5-1-4, the content should resolve the open issues identified and can be merged into a revision of R4-2109665



Discussion on 2nd round (if applicable)
Issue 5-1-1: New measurement grid
Candidate options:
-	Alt 5-1-1-1: Capture the agreed new measurement grid into TR38.884
supported by Keysight, R&S, Apple (3)
-	Alt 5-1-1-2: Capture the agreed new measurement grid into TR38.884 and also update new measurement grid for beam peak search/spherical coverage/TRP to RAN5 via LS with the PC3 default information included as well, i.e., “by default, 4x2-based measurement grids can be adopted for FR2 PC3 test cases.”
supported by MediaTek, Samsung, Anritsu, CAICT, Huawei (5)
Tentative agreements:
None
Recommendations for 2nd round:
Further discussion is recommended in the second round
	Company 
	Comments

	
	

	
	

	
	

	
	

	
	



Issue 5-1-3: RSRP based RX beam peak search uncertainty
Tentative agreements:
-	Alt 5-1-3-2: For the RX beam peak search test case, adopt RSRP based beam peak search and RSRP&EIS based beam peak search is not necessary. RAN4 needs to specify proper SNR side condition and additional MU is not needed
Recommendations for 2nd round:
-	It is recommended to confirm whether the above tentative agreement is acceptable
	Company 
	Comments

	
	

	
	

	
	

	
	

	
	



Issue 5-2-1: TP drafting
Moderator's note: Issues 5-1-2 and 5-1-4 are merged into the content of the TP.
Candidate options (Issue 5-1-4):
-	Proposal: finalize the single Pollink method with a TP to general EIRP test procedure [TP is provided in R4-2109542]
-	supported by Qualcomm, MediaTek, Samsung, vivo, Anritsu, CAICT, Sony, LG (8)
-	one company (R&S) expressed doubts about potential issues / inconsistent results this change might introduce
-	one company (Keysight) asked whether we have any measurement data that confirms that PolLink= yields the same result as using both PolLink
Tentative agreements (Issue 5-1-2):
-	Keep both RSRP and RSRPB approaches

	Tdoc number
	Title
	Source

	R4-2108655
	TP to TR38.884 v0.3.0 on testing time reduction
	vivo



	Company 
	Comments

	
	

	
	

	
	

	
	

	
	



Open issues
Summary for 2nd round
The open issues have been addressed in the TP, and R4-2108655 is agreeable.
Topic #6: extension of permitted methods to band n262
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2111015
	Apple
	TP to TR38.884 on permitted test methods for demodulation and RRM in band n262
Proposal 1: It is proposed to agree the text proposal provided in the annex of this contribution, which captures the RRM and demodulation permitted test method extension up to band n262.



Open issues summary
Moderator's note: since only a TP was submitted to this meeting, companies are encouraged to focus on stabilizing the TP during the meeting.
Companies views’ collection for 1st round 
Open issues 
N/A
CRs/TPs comments collection
Moderator's note: since RAN4 sent an LS to RAN5, it is recommended to return to this TP in the second round of discusson to give RAN5 a chance to send an LS response.
	CR/TP/LS number
	Comments collection

	R4-2111015 TP to TR38.884 on permitted test methods for demodulation and RRM in band n262
	Qualcomm: Please clarify why "beam peak", "off beam peak","fine beam", and "coarse beam," are mentioned in clause 6.1? In RRM testing, we used the terms of “beam peak, non-beam peak, fine beam, rough beam”. Need to add one note indicating that the maximum SNR listed in the table is considering signals and noise applied in TE transmitter.


	
	R&S: We agree to moderator’s proposal to wait for the second round. RAN5 is currently discussing the SNR for the remaining frequency ranges in FR2 and can then provide an estimation for n262.

	
	Apple: we are OK with Qualcomm's suggestion to align the terminology with what is already used in TR38.810 and also OK to wait for the RAN5 LS.



Summary for 1st round 
Open issues 
N/A
CRs/TPs
Return to discussion in the second round
	CR/TP/LS number
	CRs/TPs Status update recommendation  

	R4-2111015 TP to TR38.884 on permitted test methods for demodulation and RRM in band n262
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”
to be revised and wait for the RAN5 LS



Discussion on 2nd round (if applicable)
Open issues
Issue 6-1-1: TP drafting
	Tdoc number
	Title
	Source

	R4-2108657
	TP to TR38.884 on permitted test methods for demodulation and RRM in band n262
	Apple



	Company 
	Comments

	
	

	
	

	
	

	
	

	
	



Summary for 2nd round
An LS is anticipated from RAN5 in order to complete the drafting of the TP in R4-2108657.  Although the LS is not yet available, R4-2108657 seems agreeable.
Topic #7: rapporteur input
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2109666
	vivo
	TP to TR38.884 v0.3.0 on Environment conditions

	R4-2109668
	vivo
	TP to TR38.884 v0.3.0 on measurement uncertainty



Open issues summary
N/A
Companies views’ collection for 1st round 
Open issues 
N/A 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2109666 TP to TR38.884 v0.3.0 on Environment conditions
	Samsung:
About extreme voltage, there is still editor’s note in both 38.101-2 and 38.508-1 as following
“Editor's Note: This clause is incomplete. The following items are missing or are incomplete:
- Methodology to control the voltage in a case which a power cable is not connected to DUT is FFS since it is not agreed whether we can connect the power cable to DUT at the OTA measurement situation yet.”
Not sure if we could measure PC3 UE with extreme voltage now

	
	R&S: We agree with Samsung’s view. We have not discussed Extreme Voltage situations, and therefore the wording should at least contain the same disclaimer as in TS 38.101-2.

	
	Vivo: we are OK to align with TS 38.101-2.

	
	Apple: agree with Samsung; extreme voltage control is still an open issue and is actually not in scope of this SI

	R4-2109668 TP to TR38.884 v0.3.0 on measurement uncertainty
	R&S: Text is missing to identify this list of contributors as additional items to the ones identified for DFF or IFF.
In addition, this TP should reflect the progress on Topic #1 with respect to the MU contributions influence of noise and influence of power measurement uncertainties for CFFNF (Issue 1-1-1), and declared antenna offset error for CFFNF and CFFDNF (Issue 1-1-2). The latter might be covered already into the “DUT antenna location estimation”.
As an editorial comment, there is a typo on Near-filed interaction between probe antenna and DUT antenna, where it should say “field”. 

	
	Vivo: we would encourage TE vendors to work with us on the MU part for CFFNF and CFFDNF.

	
	Anritsu:
R4-2108858 from Anritsu can be noted due to conflict with this CR from vivo which covers more items.



Summary for 1st round 
Open issues 
N/A
CRs/TPs
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2109666 TP to TR38.884 v0.3.0 on Environment conditions
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”
to be revised

	R4-2109668 TP to TR38.884 v0.3.0 on measurement uncertainty
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”
to be revised



Discussion on 2nd round (if applicable)
Issue 7-1-1: TP drafting
	Tdoc number
	Title
	Source

	R4-2108658
	TP to TR38.884 v0.3.0 on Environment conditions
	vivo



	Company 
	Comments

	
	

	
	

	
	

	
	

	
	



	Tdoc number
	Title
	Source

	R4-2108659	
	TP to TR38.884 v0.3.0 on measurement uncertainty
	vivo



	Company 
	Comments

	
	

	
	

	
	

	
	

	
	



Open issues
Summary for 2nd round
Following the GTW session, the following was agreed: This TP has no impact on RF core requirements. (Remove the voltage part). The TP in R4-2108658 is agreeable.
The TP in R4-2108659 is agreeable.
Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF for FR2 UL MIMO EVM
	Qualcomm
	

	TP on UL signal demodulation
	Qualcomm, Rohde & Schwarz
	capture the simulation assumptions and analysis results related to the selection of one method for the UL signal demodulation with dual polarizations method (see Issue 2-1-1)



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2111006
	TP on high DL power and low UL power test cases
	Keysight Technologies UK Ltd, Rohde & Schwarz
	Return to in the second round
	Document was reserived to capture outcome of discussion

	R4-2111015
	TP to TR38.884 on permitted test methods for demodulation and RRM in band n262
	Apple
	Revised
	Awaiting RAN5 LS

	R4-2111005
	On CFFNF and CFFDNF test methodologies for high DL power and low UL power test cases
	Keysight Technologies
	Noted
	

	R4-2111494
	Analysis of NF based solutions
	Rohde & Schwarz
	Revised
	Revised document can be noted

	R4-2108811
	TP to TR38.884: Comparison of TSQ measurement methods for TE with dual pol Rx
	Qualcomm Incorporated
	Merged
	

	R4-2108852
	Comparison of transmit signal quality measurement blocks for FR2 MIMO
	Anritsu Corporation
	Noted
	

	R4-2109013
	Views on TPMI to minimize the impact of polarization basis mismatch
	Sony, Ericsson
	Noted
	

	R4-2109541
	Discussion on TPMI configuration in EIRP measurement
	Samsung
	Noted
	

	R4-2109577
	Further study on optimal TPMI and 2-port CSI-RS
	MediaTek Inc.
	Noted
	

	R4-2109915
	Discussion and TP on FR2 UL transmit signal quality measurements
	Rohde & Schwarz
	Merged
	

	R4-2110838
	Consideration of the definition of the coherent UE for FR2
	OPPO
	Noted
	

	R4-2111382
	On FR2 EVM measurement enhancement
	Huawei
	Noted
	

	R4-2108858
	TP to TR 38.884 on Inter-band DL CA in FR2
	Anritsu Limited
	Merged
	

	R4-2109542
	Discussion on prioritized methods for test time reduction
	Samsung
	Merged
	

	[bookmark: _Hlk69486162]R4-2109665
	TP to TR38.884 v0.3.0 on testing time reduction
	vivo
	Revised
	

	R4-2109667
	Discussions on RSRP(B) based method
	vivo
	Revised
	Revised document can be noted

	R4-2109716
	Discussion on test time reduction for FR2 OTA test time
	LG Electronics
	Noted
	

	R4-2111004
	Measurement Grids for Optional 4x2 PC3 Antenna Array Configuration
	Keysight Technologies
	Noted
	

	R4-2109666
	TP to TR38.884 v0.3.0 on Environment conditions
	vivo
	Revised
	

	R4-2109668
	TP to TR38.884 v0.3.0 on measurement uncertainty
	vivo
	Revised
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2108653
	TP on high DL power and low UL power test cases
	Keysight Technologies UK Ltd, Rohde & Schwarz
	Agreeable
	

	R4-2108651
	WF for FR2 UL MIMO EVM
	Qualcomm
	Agreeable
	

	R4-2108652
	TP on UL signal demodulation
	Qualcomm, Rohde & Schwarz
	Agreeable
	With editor's note to be added to TR38.884 v0.4.0; (see Section 2.5.2 in this report)

	R4-2108658
	TP to TR38.884 v0.3.0 on Environment conditions
	vivo
	Agreeable
	

	R4-2108659	
	TP to TR38.884 v0.3.0 on measurement uncertainty
	vivo
	Agreeable
	

	R4-2108654
	Analysis of NF based solutions
	Rohde & Schwarz
	Noted
	

	R4-2108655
	TP to TR38.884 v0.3.0 on testing time reduction
	vivo
	Agreeable
	

	R4-2108656
	Discussions on RSRP(B) based method
	vivo
	Noted
	

	R4-2108657
	TP to TR38.884 on permitted test methods for demodulation and RRM in band n262
	Apple
	Agreeable
	Awaiting RAN5 LS (not yet available)



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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