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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: test time reduction
· Topic 4: extension of permitted methods to band n262
This document captures the outcome of the second round of email discussion
Topic #1: high DL and low UL power
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2114565
	Apple
	Concluding the study objectives related to f < 52 GHz
Proposal 1: RAN4 should check whether the list of simulated error results provided for Objective 1 is complete enough to define all applicable MU elements corresponding to Objective 1.

	R4-2113318
	Rohde & Schwarz
	Black-box approach for CFFDNF and Enhancement of permitted methods
Observation 1: black-box approach for CFFDNF based on relative measurements accounts for most of the NF effects.
Observation 2: black-box approach for CFFDNF based on relative measurements require a fixed polarization reference between FF and DNF.
Observation 3: the relative factor âˆ†DNFtoFF can be calculated over frequency by adding the difference between composite loss of the entire transmission path for utilized signal path for FF and DNF antennas over frequency.
Observation 4: black-box approach for CFFDNF based on relative measurements is reciprocal (i.e. can be applied for both Tx or Rx test cases).
Proposal 1: approve the text proposal presented in Appendix A to introduce the black-box approach for CFFDNF based on relative measurements.
Proposal 2: approve the text proposal presented in Appendix B to update the potential improvements of current permitted methods.

	R4-2114384
	Keysight Technologies
	On CFFNF and CFFDNF test methodologies for high DL power and low UL power test cases 
Observation 1: Revised simulations presented here agree well with simulations presented in [2] but again show larger sensitivities than those presented in [3].
Observation 2: Optimized searches with coarse and fine grids significantly reduce the total number of search grid points while maintaining MUs similar to the reference MUs with very fine search grids. 
Proposal 1: Consider the min. range length for EIRP/EIS measurements based on the CFFDNF methodology for PC1 devices to be 45cm with an MU for the mean error of 0.5dB (systematic error). 
Proposal 2: Include the additional sensitivity of CFFNF to relative measurement uncertainty results in TR38.884 [5].
Proposal 3: Include the revised and augmented Influence of Noise results in TR38.884 [5]. 
Proposal 4: Include the presented CFFNF results based on black-box approach in TR38.884 [5].



Open issues summary
Sub-topic 1-1: Remaining open issues with the high DL and low UL power enhancements
Issue 1-1-1: Black-box approach for CFFDNF
-	Proposal: revise the following aspects in the TR related to CFFDNF:
-	Test procedure to define the relative measurement between FF and DNF using a reference test case as proposed in R4-2113318
-	Include applicability for the black-box approach

Issue 1-1-2: CFFDNF MU
-	Proposal: Consider the min. range length for EIRP/EIS measurements based on the CFFDNF methodology for PC1 devices to be 45cm with an MU for the mean error of 0.5dB (systematic error) [R4-2114384]

Issue 1-1-3: Remaining issues with CFFNF
-	Proposal: Revise the following simulation results in the TR:
-	Revise the range length of CFFDNF to r+2 cm in Clause 5.1.4.9 of the TR
-	Use coarse and fine grid search optimizations for CFFNF with black-box approach to reduce total measurement time
-	Include PC1 TRP results for CFFDNF

Issue 1-1-4: Finalizing MU for the high DL and low UL power enhancements
-	Proposal: RAN4 should check whether the list of simulated error results provided for Objective 1 is complete enough to define all applicable MU elements corresponding to Objective 1

Issue 1-1-5: Improvement of permitted methods
-	Proposal: revise the following aspects in the TR related to the improvement of permitted methods (Clause 5.1.5), as proposed in R4-2113318:
-	Updates to Tables 5.1.6-1 and 5.1.6-2

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

	Issue 1-1-1: Black-box approach for CFFDNF
	Keysight: We believe this NF to FF compensation approach might be suitable for static antennas and that this approach makes various assumptions that are not applicable for the test cases discussed here.
First of all, we do not believe that the local search in Step 5 is optional to improve overall dynamic range. We have analysed the EIRP NF measurements when performed in the FF direction previously, specifically Figure 22 and Table 5 in R4-2102616. These simulations assume that the pattern was activated and then locked towards the beam peak direction with the FF probe and that the NF measurement is subsequently performed with a NF probe placed in the same direction as the FF beam peak. This is equivalent to steps #1, 2, 4, and 5 of R4-2113318. Similar simulation results as in R4-2102616 are presented below but with additional NF distances (including the 35cm CFFDNF range length). 
Histogram of 100,000 EIRP simulations with random 8x2 antenna array offsets uniformly spaced within 12.5cm in a single hemisphere. The DUT was not allowed to optimize EIRP results with beam steering towards the measurement probe, i.e., UBF was activated.  
[image: ]
Statistical results of 100,000 EIRP simulations with random 8x2 antenna array offsets uniformly spaced within 12.5cm in a single hemisphere. The DUT was not allowed to optimize EIRP results with beam steering towards the measurement probe.
	Range Length [m]
	Min EIRP at (90,0) [dB]
	Max EIRP at (90,0) [dB]
	Max-Min EIRP at (90,0) [dB]
	Mean EIRP Error w.r.t. FF [dB]
	Std. Dev of EIRP at (90,0) [dB]

	0.25
	-15.2
	19.0
	34.2
	9.2
	6.7

	0.3
	-10.0
	17.9
	27.9
	8.0
	6.8

	0.35
	-10.3
	17.2
	27.5
	7.1
	7.1

	0.4
	-10.9
	16.7
	27.6
	6.1
	7.1

	0.45
	-11.5
	16.3
	27.8
	4.8
	6.4

	20
	13.5
	13.6
	0.1
	0.0
	0.0


The following overview table outlines NF and FF EIRP results (including min and max) for various antenna offsets measured in the FF beam peak direction with the beam lock activated, i.e., the UE was not allowed to switch its beam when switching between FF probe (reference measurement) and DNF measurement. These results clearly demonstrate the need for the local search given the very large differences and the possibility to measure the beam near a null in the NF. 
	Offset [cm]
	FF @ 20m
	DNF @ 35cm

	(0,0,0)
	[image: ]
EIRPFF=13.54dBm
	[image: ]
EIRPDNF=13.48dBm

	(0.4,8.3,-9.2)
	[image: ]
EIRPFF=13.54dBm
	[image: ]
EIRPDNF=-10.32dBm

	(12.5,-0.4,-0.1)
	[image: ]
EIRPFF=13.60dBm
	[image: ]
EIRPDNF=17.21dBm


More importantly, we believe that applying the correlation factor determined from the NF and FF measurements for the max UL power case, i.e., Steps 1-7 in R4-2113318, to the NF measurement for the low UL case, i.e., Step 12 in R4-2113318, assumes that the DUT antenna pattern is exactly the same. However, we believe that this assumption cannot be generalized for the following two reasons:
· The PAs driving the antenna will yield different output phases for different power levels and thus yield some differences in antenna pattern of the antenna array
· OEMs might change the antenna configuration from MxN, e.g., 8x2, for high UL power operation to OxP, e.g., 4x1, for low UL power operation to save power
It would be helpful for OEMs to confirm that the antenna patterns are not necessarily the same for high and low UL power operation. 
The effect of the input power level on the antenna pattern was investigated using in-house measurements of a commercially available 8x8 phased antenna array. Here, the attenuation level of a 26GHz phased array was changed from 0dB to 28dB and the pattern in a single cut was measured. The pattern for different attenuations is shown in the figure below on the left and the pattern difference from the reference measurements (with 0dB attenuation) is shown on the right. These results show that the beam peak direction does not change but that the pattern shape changes as a function of power level/attenuation. 
[image: ][image: ]
The effect of the change in correlation factor for the example case where the antenna switches from an 8x2 configuration (high power) to a 4x1 configuration (low power) is further illustrated below for an antenna offset (0.4cm, 8.3cm, -9.2cm) investigated above. 
Antenna patterns measured in FF and DNF for different antenna configurations and for offset (xoff, yoff, zoff) =(0.4cm, 8.3cm, -9.2cm) 
	Ant. Config
	FF @ 20m
	DNF @ 35cm

	8x2
	[image: ]
EIRPFF=13.54dBm
	[image: ]
EIRPDNF=-10.32dBm

	4x1
	[image: ]
EIRPFF=7.52dBm
	[image: ]
EIRPDNF=2.81dBm


The correlation factors for these two sample cases (max power: 8x2, low power: 4x1) are tabulated below and show a very significant difference which would effectively yield large errors in estimating the FF EIRP for proposed CFFDNF methodology using the black-box approach. 
Correlation Factors for different antenna configurations and for offset (xoff, yoff, zoff) = (0.4cm, 8.3cm, -9.2cm)
	Antenna Config
	EIRPFF @ 20m [dBm]
	EIRPDNF @ 35cm [dBm]
	EIRPFF-EIRPDNF [dB]
	LFF (to centre of QZ) [dB] (Note 1)
	LDNF (to centre of QZ) [dB] (Note 2)
	DNFtoFF [dB]

	8x2 
(high UL Pwr.)
	13.54
	-10.32
	23.86
	61.4
	52.3
	32.96

	4x1 
(low UL Pwr.)
	7.52
	2.81
	4.71
	61.4
	52.3
	13.81

	Note 1: 1m FSPL distance and 28GHz is assumed
Note 2: 35cm FSPL distance and 28GHz is assumed


This example clearly shows that any antenna pattern/configuration change between high and low UL power operation can have a significant effect on the correlation factor and that this approach might only be suitable to completely static DUT antennas, i.e., no change in pattern between low and high UL power operation. 

	
	Qualcomm: The offset proposal from 13318 is interesting, but it relies on the effective Tx antenna beam pattern not changing in the UE between high end and low end of EIRP range. This may be true for some UEs, but it is not a safe assumption for all UEs. We agree with KS comment above. We therefore conclude that a NF to FF scaling that is static for the entire power range can lead to erroneous results.

	
	R&S: in response to Keysight and Qualcomm comments:
· We can agree to remove the optional condition of the local search to make sure cases like the ones Keysight showed are avoided. 
· Related to this local search, the comparison between EIRPFF and “EIRPDNF” results (with the corresponding calculated DNFtoFF) presented in Keysight figures do not compensate for the effect of measuring close to a null, and therefore only shows a worst-case error that can be solved with a local search. We would appreciate if such analysis is performed when peak direction in the NF is maximized with a local search.
· Regarding the effect of pattern changes when lower power is used, we don’t think this is an issue, or at least it is the same issue compared to the ideal measurement using only the FF method. With current test procedure definition, all test cases that run on “beam peak direction” do not perform any pattern measurement to further characterize the eventual change in antenna pattern when low power is used. Therefore, using current approach with FF method, it is assumed that the peak direction does not change between beam peak search (performed at max power) compared to other test cases. Under this assumption, the proposed relative method in R4-2113318 is still valid assuming that the local search is mandatory. In any case, this effect due to lower power mode would only be a problem eventually for one test case (i.e. minimum output power) among the list of test cases with testability issues. All other Tx test cases are performed at maximum output power.

	
	Samsung: appreciate efforts from R&S on black box, and black box approach is always welcomed. About mentioned dynamic range in companies’ comments, we share the same view as R&S that most “low UL power test cases” are performed at maximum output power. We have a question on this method applying to unwanted frequency, e.g. ACLR which is also referred to as example in contribution. ACLR is defined as TRP metric in RAN4 and EIRP metric applied in RAN5. In case EIRP metric applied to ACLR, in unwanted frequency, the correction factor is compensated with path loss by 
, but is there any compensation due to the little difference on radiation pattern between wanted frequency and unwanted frequency, or this difference is to be reflected by MU?

	
	vivo: Thanks for the proposed test method to reduce testing complexity. We echo Qualcomm view, the “unchanged” UE beam pattern assumption can not be confirmed for each test case and each FR2 UE. We are also checking internally the beam pattern variation under different conditions. More validation tests based on the proposed approach are needed.

	
	Keysight: 
· Thanks for confirming to remove the optional condition. 
· We agree that the presented example might be worst case but the standard deviations and visualizations presented certainly show that this search is necessary. We ask that MU analyses are presented for this approach after taking a local search into account before we agree to further consider this approach permitted. 
· We do believe that the potential change in pattern, as confirmed by QC, is a significant issue and must be considered. The other permitted methodologies do not rely on correlation approaches and perform measurements directly or via transforms that do not rely on pattern to remain the same/similar. The approach outlined in R4-2113318 assumes that the correlation factor (determined in step 7) is applied to low UL power NF measurements (step 10 and 12). We believe this effect due to lower power mode is not just applicable to minimum output power but max input power as well. Additionally, we believe that the other test cases considered “Low UL power” and “High DL power” are affected in a similar fashion. The definition of the relative correlation factor  assumes that the patterns are the same for frequencies f<>fref. which is also an oversimplification; this was shown when ACLR metric was changed from TRP to EIRP, see Issue 3-2-1 and contribution from Huawei in R5-202844 and from QC in R5-202842. We can further corroborate this statement based on FF ACLR measurements of a phased antenna array as shown in the figures below. Figure 1 shows a 2D cut of the wanted and unwanted signals while Figure 2 shows the differences between these two signals for the wide range of phi while Figure 3 shows the differences near the beam peak. Clearly, the antenna patterns are not the same. Defining an MU might be challenging since this pattern change is UE dependent. 
[image: ]
Fig. 1 Normalized antenna pattern gain for wanted signal and unwanted signal
[image: ]
Fig. 2 Gain difference between wanted signal and unwanted signal for full range of phi
[image: ]
Fig.3 Gain difference between wanted signal and unwanted signal near the beam peak
· We therefore have similar concerns for “max power” cases since the relative correlation factor does not take pattern changes into account as clearly stated by R&S in their contribution (“it is assumed that effects #2 and #3 above can be considered the same and just the difference in system pathloss need to be considered”).

	
	OPPO: we echo QC and vivo’s view that the assumption on antenna beam pattern is not safe. It may be true for some current FR2 UEs which implement reference design from perspective of stable working and easy problem shooting. However, with the development of FR2 related techniques and industries, complex mmW RF front end implementation will be organized in the devices, which may break down the above assumption probably.

	
	R&S: Based on the comments from Keysight to include the local search as mandatory, the calculated relative factor becomes independent of the UE radiation pattern but just characterizes the path loss difference due to UE antenna displacement from the center of the QZ and the NF probe pattern.
Assuming the local search is done in the DNF, the relative measurement using a reference TC (e.g. peak EIRP at FF and DNF) is performed at the peak direction of the UE pattern in both FF and DNF, and thus serves as a gain transfer calibration / range path loss. This is very much equivalent to what is done for range path loss calibration with a reference antenna where the peak gain is known.
With this reference, any change in the pattern at the Beam Peak direction from the UE (e.g. due to power change) will be measured in the same way as in FF method (or other method).

In response to Samsung and Keysight comment on the pattern change due to different frequency: this can be accounted in the same way it was for ACLR when moving from TRP to EIRP metric.

In response to Keysight comments: we can provide further MU analysis, unfortunately not before the end of this meeting, to show how the local search solves the issue.

It has to be noted that this relative approach removes 3 out of the 5 MU contributions identified for CFFDNF: DUT antenna location estimation, Probe antenna pattern and Near-field interaction between probe antenna and DUT antenna.

	Issue 1-1-2: CFFDNF MU
	Keysight: support proposal

	
	R&S: we agree with this proposal but, for completeness, we would like to have similar statements for CFFNF with regards to minimum range length vs. mean error (systematic error). Otherwise, the MU analysis can be left in the tables and the applicability could list only the minimum range length.

	
	Keysight: The min range lengths determined for CFFNF and listed in Section 5.1.5 have an associated mean error of 0.1dB (PC1) or less (PC3); those statistical results are provided in Section 5.1.4.5 and 5.1.4.6. We are OK to clarify this in the CR to 38.884 (revision of R4-2114385?)

	
	

	
	

	Issue 1-1-3: Remaining issues with CFFNF
	Keysight: support proposal

	
	R&S: We are ok to introduce the simulation results presented in R4-2114384 in the TR. Even though, further clarification is required on how the MU due to Influence of Noise on CFFNF approach is to be handled. 
Like we have mentioned in previous meetings and can be seen in the simulation results, the influence of noise is higher on implementations using extrapolation approaches (e.g. CFFNF) when compared to single measurements under the same minimum SNR conditions at the measurement equipment, and this must be made clear in the TR.
In addition, this analysis for the Influence of Noise on CFFNF should be made independent on the power class since the only variable is the range length.

	
	Keysight: we can certainly collaborate on the inclusion of the new results in the TR. The write-up in TR38.884 outlines the SNR conditions and assumptions and the tables already show that for the same SNR at rCFFDNF, the CFFDNF Influence of Noise is lower than for the same SNR at r2,CFFNF < rCFFDNF. We are OK to collaborate on wording to highlight this fact. It is not clear how the Influence of Noise for CFFNF can be independent of power class due to the differences in min. range lengths (PC3: r2, FFNF=22cm, PC1: r2,CFFNF=32cm) and more importantly the differences in maximum offset (PC3: 12.5cm, PC1: 10cm).

	
	

	
	

	Issue 1-1-4: Finalizing MU for the high DL and low UL power enhancements
	

	
	

	
	

	
	

	
	

	Issue 1-1-5: Improvement of permitted methods
	R&S: We support this proposal.

	
	

	
	

	
	

	
	



CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2114385, "TP on high DL power and low UL power test cases"
	Apple: would it be possible to update this TP to incorporate the agreements of the open issues?

	
	

	
	

	
	

	
	


Summary for 1st round 
Open issues 
	Issue
	Status summary 

	Issue 1-1-1: Black-box approach for CFFDNF
	Candidate options:
-	Alt 1-1-1-1: revise the following aspects in the TR related to CFFDNF:
-	Test procedure to define the relative measurement between FF and DNF using a reference test case as proposed in R4-2113318
-	Include applicability for the black-box approach
-	Alt 1-1-1-2 (new): Moderator's understanding based on company comments
-	A local search in DNF, relative to a reference test case, such as peak EIRP at FF and DNF, is necessary to mitigate the effect of the change in antenna pattern as a function of power level/attenuation
-	MU analyses of this approach shall assume that the local search is performed and are expected at the next meeting
-	This relative approach removes 3 out of the 5 MU contributions identified for CFFDNF: DUT antenna location estimation, Probe antenna pattern and Near-field interaction between probe antenna and DUT antenna. Additional MU contributors are FFS.-	Applicability of correlation factor at reference frequency and relative correlation factor needs to be investigated more
Tentative agreements:
-	Moderator recommendation: Alt 1-1-1-2
Recommendations for 2nd round:
-	Check whether Alt 1-1-1-2 is acceptable
-	Capture the related refinement in the TR
-	Capture as much as possible of the related preliminary MU assessment in the TR

	Issue 1-1-2: CFFDNF MU
	Candidate options:
-	Alt 1-1-2-1: Consider the min. range length for EIRP/EIS measurements based on the CFFDNF methodology for PC1 devices to be 45cm with an MU for the mean error of 0.5dB (systematic error) [R4-2114384]
-	Alt 1-1-2-2 (new): Consider Alt 1-1-2-1 and specify min range lengths including MU for both CFFDNF and CFFNF for completeness
Tentative agreements:
-	Moderator recommendation: Alt 1-1-2-2
Recommendations for 2nd round:
-	Check whether Alt 1-1-2-2 is acceptable
-	Capture the related refinement in the TR
-	Capture as much as possible of the related preliminary MU assessment in the TR

	Issue 1-1-3: Remaining issues with CFFNF
	Candidate options:
-	Alt 1-1-3-1: Revise the following simulation results in the TR:
-	Revise the range length of CFFDNF to r+2 cm in Clause 5.1.4.9 of the TR
-	Use coarse and fine grid search optimizations for CFFNF with black-box approach to reduce total measurement time
-	Include PC1 TRP results for CFFDNF
-	Alt 1-1-3-2 (new): same as Alt 1-1-3-1 with the following additions:
-	Clarification is required on how the MU due to Influence of Noise on CFFNF approach is to be handled
Tentative agreements:
-	Moderator recommendation: Alt 1-1-3-2
Recommendations for 2nd round:
-	Check whether Alt 1-1-3-2 is acceptable
-	Capture the related refinement in the TR
-	Capture as much as possible of the related preliminary MU assessment in the TR

	Issue 1-1-4: Finalizing MU for the high DL and low UL power enhancements 
	Candidate options:
-	Proposal: RAN4 should check whether the list of simulated error results provided for Objective 1 is complete enough to define all applicable MU elements corresponding to Objective 1
Tentative agreements:
-	RAN4 should check whether the list of simulated error results provided for Objective 1 is complete enough to define all applicable MU elements corresponding to Objective 1
Recommendations for 2nd round:
-	Capture as much as possible of the related preliminary MU assessment in the TR

	[bookmark: _Hlk80294779][bookmark: _Hlk80294792]Issue 1-1-5: Improvement of permitted methods
	Candidate options:
-	Proposal: revise the following aspects in the TR related to the improvement of permitted methods (Clause 5.1.5), as proposed in R4-2113318:
-	Updates to Tables 5.1.6-1 and 5.1.6-2
Tentative agreements:
-	Revise the following aspects in the TR related to the improvement of permitted methods (Clause 5.1.5), as proposed in R4-2113318:
-	Updates to Tables 5.1.6-1 and 5.1.6-2
Recommendations for 2nd round:
-	Capture the related refinement in the TR



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

	R4-2114385, "TP on high DL power and low UL power test cases"
	Based on the outcome of the discussion of the open issues, a revision of this TP is needed to capture the outcomes


Discussion on 2nd round (if applicable)
Open issues
Issue 1-1-1: Black-box approach for CFFDNF
Tentative agreements:
-	Moderator's understanding based on company comments
-	A local search in DNF, relative to a reference test case, such as peak EIRP at FF and DNF, is necessary to mitigate the effect of the change in antenna pattern as a function of power level/attenuation
-	MU analyses of this approach shall assume that the local search is performed and are expected at the next meeting
-	This relative approach removes 3 out of the 5 MU contributions identified for CFFDNF: DUT antenna location estimation, Probe antenna pattern and Near-field interaction between probe antenna and DUT antenna. Additional MU contributors are FFS.-	Applicability of correlation factor at reference frequency and relative correlation factor needs to be investigated more
Recommendations for 2nd round:
-	Check whether the tentative agreement is acceptable
-	Capture the related refinement in the TR
-	Capture as much as possible of the related preliminary MU assessment in the TR
	Comments collection

	

	

	

	

	



Issue 1-1-2: CFFDNF MU
Tentative agreements:
-	Consider the min. range length for EIRP/EIS measurements based on the CFFDNF methodology for PC1 devices to be 45cm with an MU for the mean error of 0.5dB (systematic error) [R4-2114384] and specify min range lengths including MU for both CFFDNF and CFFNF for completeness
Recommendations for 2nd round:
-	Check whether the tentative agreement is acceptable
-	Capture the related refinement in the TR
-	Capture as much as possible of the related preliminary MU assessment in the TR
	Comments collection

	

	

	

	

	



Issue 1-1-3: Remaining issues with CFFNF
Tentative agreements:
-	Revise the following simulation results in the TR:
-	Revise the range length of CFFDNF to r+2 cm in Clause 5.1.4.9 of the TR
-	Use coarse and fine grid search optimizations for CFFNF with black-box approach to reduce total measurement time
-	Include PC1 TRP results for CFFDNF
-	Clarification is required on how the MU due to Influence of Noise on CFFNF approach is to be handled
Recommendations for 2nd round:
-	Check whether the tentative agreement is acceptable
-	Capture the related refinement in the TR
-	Capture as much as possible of the related preliminary MU assessment in the TR
	Comments collection

	

	

	

	

	



Issue 1-1-6: TR drafting
Recommendations for 2nd round:
-	R4-2114385, "TP on high DL power and low UL power test cases" is revised to R4-2115762 to capture the outcomes of Issues 1-1-1 through 1-1-5
	Comments collection

	

	

	

	

	




Summary for 2nd round

Status of R4-2115762, "TP on high DL power and low UL power test cases": agreeable

Topic #2: polarization basis mismatch
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2114565
	Apple
	Concluding the study objectives related to f < 52 GHz
Proposal 2: In case the decision of Method 1 vs Method 2 for EVM measurement is inconclusive based on the related technical discussion, it is proposed that the method be chosen based on the recommendation of test equipment manufacturers in RAN4.

	R4-2111902
	Qualcomm Incorporated
	Comparison of TSQ measurement methods for TE with dual pol Rx
Observation 1: Method 1 has equivalent or superior accuracy compared to Method 2, provided channel extraction is performed by LSE, for slot length rank 2 UL.
Observation 2: Sub-slot-length non-sequence-based signals are merely â€˜nice to haveâ€™ and must not be a primary consideration in choosing the EVM method.
Observation 3: Inversion failure is unique to Method 2 although it is easily overcome with frequency domain interpolation on affected sub carriers. 
Observation 4: The EVM method for sub-slot-length non-sequence-based signals can be left to TE implementation.

	R4-2112221
	Rohde & Schwarz
	Evaluation of FR2 UL transmit signal quality measurement methods
Observation 1: The EVM measurement for UL MIMO using Method 1 has comparable performance to the SISO EVM measurement.
Observation 2: Neither the angular relationship between the DUT and the measurement antennas, nor the used antenna ports for the transmission have an effect on the EVM measurement results when using Method 1.
Proposal []: Adopt Method 1 as the reference EVM calculation method for FR2 UL MIMO measurements.

	R4-2112255
	Anritsu Limited
	Evaluation of the DMRS-based channel inversion method for FR2 UL MIMO EVM calculations
Observation 1: Even under the condition of SNR = 10dB, simulations show only about 0.5 dB deviation from the ideal EVM value for QPSK modulation which is similar to the method based on inversion of the LSE-estimate of the channel (Method 2).
Observation 2: There is an SNR overestimation even for 20dB SNR 256QAM as expected due to that modulation scheme being more sensitive to AWGN than QPSK is.
Proposal 1: Adopt method 1 for measurement block of FR2 MIMO.
Proposal []: Adopt method 1 as one of the authorized methods.



Open issues summary
Sub-topic 2-1: EVM calculation method
Issue 2-1-1: EVM calculation method for 2L UL
-	Proposal: Adopt Method 1 as the reference EVM calculation method for FR2 UL MIMO measurements
Moderator's note: the proposed resolution is recommended by three companies' contributions [R4-2111902, R4-2112221, R4-2112255]
Companies views’ collection for 1st round 
Open issues 
	Issue
	Company comments

	Issue 2-1-1: EVM calculation method for 2L UL

	Qualcomm: We are ok to adopt the R+S approach (Method 1)

	
	R&S: We support this proposal.

	
	Huawei, HiSilicon: we would like to clarify:
Now UE verification is generally processed by authorized agencies. If there exists different method on UL MIMO measurement calculation, even with different DMRS evaluations, how to ensure UE is fair when verification?
With Method 1, which is newly proposed these meetings, we believe TE vendor need time to upgrade maybe both HW and SW. How to ensure the test method is unified in the industry?

	
	Anritsu: We support Method 1 from R&S but need more time to study the refinement to it proposed by QC in R4-2111902.

	
	R&S: In response to Huawei: In this meeting three companies have shown that the Method 1 has no negative effect on the test result under various conditions. As usual, RAN4 will provide a general description of the EVM measurement method in the core spec. In the end, it will be up to RAN5 to describe the EVM procedure in detail, like it is today. Then the results among different TE will be comparable.
Regarding, the upgrade time of the equipment. So far RAN5 has not defined any TC for FR2 UL MIMO, so the new method could be integrated right from the start. However, we can understand the concern from Huawei. So as usual in these cases when some test methodology changes, RAN5 typically allows “transition periods” where both the old and new methods are allowed, so that TE vendors have time to incorporate the new method. That way no test coverage is lost when introducing a new method.

	
	Apple: we support the proposal to adopt Method 1. To Huawei comment: we think this question is best resolved in RAN5 when they undertake the effort to apply the outcome of this study to the conformance test specification.



CRs/TPs comments collection

	CR/TP number
	Comments collection

	R4-2112986, " TP to TR38.884 on TPMI index for EIRP measurement"
	Apple: would it be possible to merge these changes with the outcome of the EVM calculation method in order to have a unified TP for the entire objective?

	
	

	
	

	
	

	
	



Summary for 1st round 
Open issues 
	Issue
	Status summary 

	[bookmark: _Hlk80294996]Issue 2-1-1: EVM calculation method for 2L UL

	Candidate options:
-	Alt 2-1-1-1: Adopt Method 1 as the reference EVM calculation method for FR2 UL MIMO measurements
-	Alt 2-1-1-2 (new): same as Alt 2-1-1-1 with the following addition:
-	Some companies raised concerns that test equipment vendors need time to upgrade the test system, and it is the common understanding that RAN5 can make use of "transition periods" when they undertake the effort to apply the outcome of this study to the conformance test specification
Tentative agreements:
-	Moderator recommendation: Alt 2-1-1-2
Recommendations for 2nd round:
-	Check whether Alt 2-1-1-2 is acceptable
-	Capture the related refinement in the TR
-	Capture as much as possible of the related preliminary MU assessment in the TR



CRs/TPs
Moderator's note: based on the outcome of the discussion of the open issues, additional agreements related to Objective 2 can be captured in the TR as a new TP.
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2112986, " TP to TR38.884 on TPMI index for EIRP measurement"
	Agreeable


Discussion on 2nd round (if applicable)
Open issues
Issue 2-1-1: EVM calculation method for 2L UL
Tentative agreements:
-	Alt 2-1-1-1: Adopt Method 1 as the reference EVM calculation method for FR2 UL MIMO measurements
-	Some companies raised concerns that test equipment vendors need time to upgrade the test system, and it is the common understanding that RAN5 can make use of "transition periods" when they undertake the effort to apply the outcome of this study to the conformance test specification
Recommendations for 2nd round:
-	Check whether the tentative agreement is acceptable
-	Capture the related refinement in the TR (NOTE: a new tdoc, R4-2115764, is allocated to capture the related text proposal, and companies are encouraged to share their feedback on the draft TP)
-	Capture as much as possible of the related preliminary MU assessment in the TR
	Comments collection

	

	

	

	

	



Summary for 2nd round

Status of R4-2115764, "TP to TR38.884 on the EVM calculation method": agreeable
Topic #3: enhancements to reduce test time
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2114565
	Apple
	Concluding the study objectives related to f < 52 GHz
Proposal 3: No new MU is defined for the new measurement grid enhancement.
Proposal 4: MU analysis associated with the RSRP(B) beam peak search should conclude during the RAN4 #100e meeting.
Proposal 5: No new MU is defined for the single link polarization measurement.
Proposal 6: A measurement procedure for the fast spherical coverage enhancement is needed to accommodate the constant step grid. One approach can be to introduce sin(theta) weighting to the running percentile calculation.

	R4-2112577
	Samsung
	Discussion on FR2 test time reduction
Observation 1: RSRPB is supported by all FR2 UEs
Proposal 1: To guarantee RSRP(B) accuracy, SNR side condition configuration can refer to the minimum SSB_RP specified for beam correspondence in TS 38.101-2.
Proposal 2: fast spherical coverage measurement method is also applicable for constant step size grid type.
Proposal 3: inform RAN5 via an updated LS about RAN4â€™s outcome on test time reduction.

	R4-2112987
	vivo
	Further discussions on RSRP(B) based Rx beam peak search 
Observation 1: For FR2, the RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.
Observation 2: For FR2 Rx diversity, the reported RSRP value shall not be lower than the corresponding SS-RSRP of any of the individual receiver branches.
Observation 3: The detailed RSRP reporting approach for FR2 UE is not clear.
Observation []: FR2 RSRPB reporting is a UE mandatory feature for conformance test purposes from Rel-15. 
Proposal 1: RAN4 confirm that the all the FR2 UEs support RSRPB measurement and reporting. 
Proposal 2: Sum the four reported RSRPBs to get the maximum total power. 
Proposal 3: RAN4 should further discuss how to calculate the reported RSRPs. 
Proposal 4: How to select RSRP-based or RSRPB-based test procedure is based on Vendor declaration. RSRPB-based test procedure should be the baseline. 
Proposal 5: Send LS to RAN5 to share the latest progress of FR2 testing time reduction work. Recommend RAN5 to adopt the enhanced test methods in the latest version of spec to reduce FR2 conformance testing time. A Draft LS is embedded in the Annex of this contribution.

	R4-2114499
	Keysight Technologies
	On Non-Uniform TRP grids for PC1
Observation 1: Non-uniform TRP measurement grids for PC1 devices can significantly reduce the number of unique grid points.
Proposal 1: Include the augmented TRP measurement grid for PC1 in TR38.884 [5].

	R4-2114541
	Huawei, HiSilicon
	Spectrum emission mask test time reduction
Proposal 1: To reduce the test time for FR2 SEM, simplify the test procedure as below:
Proposal 2: Send LS to RAN5 to inform them the simplified test method for FR2 SEM.



Open issues summary
Sub-topic 3-1: Remaining open issues with methods which are already part of the TR
Issue 3-1-1: RSRP(B) based RX beam peak search (side conditions)
-	Proposal: To guarantee RSRP(B) accuracy, SNR side condition configuration can refer to the minimum SSB_RP specified for beam correspondence in TS 38.101-2

Issue 3-1-2: RSRP(B) based RX beam peak search (interpretation of reported results)
-	Proposal: RAN4 should further discuss how to calculate the reported RSRPs

Issue 3-1-3: RSRP(B) based RX beam peak search (vendor declaration)
-	Proposal: How to select RSRP-based or RSRPB-based test procedure is based on Vendor declaration

Issue 3-1-4: Fast spherical coverage measurement
-	Proposal: fast spherical coverage measurement method is also applicable for constant step size grid type (e.g. continuous update of the EIRP CDF or sin(theta) weighted counting) 

Issue 3-1-5: LS to RAN5
-	Alt 3-1-5-1: inform RAN5 via an updated LS about RAN4’s outcome on test time reduction 
-	Alt 3-1-5-2: Send LS to RAN5 to share the latest progress of FR2 testing time reduction work. Recommend RAN5 to adopt the enhanced test methods in the latest version of spec to reduce FR2 conformance testing time. A Draft LS is embedded in the Annex of this contribution

Sub-topic 3-2: New test time reduction proposals
Issue 3-2-1: Spectrum emission mask test time reduction
-	Proposal: To reduce the test time for FR2 SEM, simplify the test procedure as described in [R4-2114541]

Issue 3-2-2: Non-uniform TRP measurement grid for PC1
-	Proposal: include the non-uniform TRP measurement grid for PC1, as proposed in R4-2114499, in TR38.884

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

	Issue 3-1-1: RSRP(B) based RX beam peak search (side conditions)

	Samsung: as proponent, we support this proposal. The purposed is to guarantee previously agreed SNR>17dB condition.

	
	

	
	

	
	

	
	

	Issue 3-1-2: RSRP(B) based RX beam peak search (interpretation of reported results)

	Qualcomm: if RSRPB is confined to being a test function, only its relative accuracy is important. Ideally, RSRP would be the sum of the RSRPBs for any link pol measurement. Do we care if the UE reports RSRPB that are off by a factor of 10, as long as they are equally off everywhere?

	
	R&S: Unless there is a clear interpretation of how RSRP reporting is implemented for all UE’s, RSRPB-based test procedure seems to be a more solid approach.

	
	Samsung: the proposal to further discuss RSRP calculation is no problem. In our view, there is no difference. Agree with QC that RSRP would be the sum of the RSRPBs for any link pol measurement.

	
	Vivo: as presented in our paper, based on the statement in RAN1 spec, the RSRP reporting may not be aligned among different UEs, RAN4 should further discuss how to process the reported RSRP results from each measurement. In contrast, RSRPB based approach is simple and straight forward. 
Regarding the question raised by Qualcomm, our understanding is that, if the relative accuracy of reported RSRPBs can be maintained all the time, then the final “relative” ranking plays the dominated role.

	
	Huawei, HiSilicon: Generally, the RSRP combining from 2 branches are not a simple sum-up procedure, UE need to calculate on the ratio. Thus we think it is hard to define a unite method for all UEs with RSRPB reported from branches. 

	
	Apple: agree with Qualcomm that relative accuracy is the important factor.  Since the RSRP(B) test time optimization is triggered by an OEM declaration, it could be reasonable to let the OEM decide whether this optimization is applicable to a certain device implemenation.

	Issue 3-1-3: RSRP(B) based RX beam peak search (vendor declaration)

	R&S: given the analysis provided in R4-2112577 and R4-2112987, including the confirmation that FR2 RSRPB reporting is a UE mandatory feature for conformance test purposes from Rel-15, RSRPB-based test procedure seems to be more solid approach compared to RSRP-based beam peak search. Therefore, RSRPB-based procedure shall be selected as the baseline until more clarification is provided regarding Issue 3-1-2.
It has to be noted that RSRPB-based search is already used in RAN5 Demod specification TS 38.521-4.

	
	Samsung: if it can be confirmed that RSRP reporting is based on sum of RSRPs rather than larger of RSRPs, then both are okay. RSRPB as baseline as proposed by R&S is acceptable for now.

	
	vivo: We are also OK to select RSRPB as baseline. We would like to prepare a TP this meeting to update the RSRP(B)-based test procedure and declaration approach.

	
	Huawei, HiSilicon: we prefer to use RSRP based RX beam peak search as baseline. Because in our understanding, RSRPB reporting should not be mandatory. We generally say feature is mandatory or option to support. RSRPB is only used for test only mode. 

	
	Apple: We don't understand the meaning of "baseline" in the context of an optional OEM declaration. In our view, we should either allow the OEM to declare one of two options (RSRP-based or RSRPB-based) or to declare a single option (RSRPB-based).  The default approach (i.e. absence of declaration) is still without any test time enhancement, as defined in TR38.810.

	Issue 3-1-4: Fast spherical coverage measurement

	R&S: The sin(theta) weighting for the number of points seems like a good approach to extend the applicability of this method to constant step grids, but the concrete formulation is required before adding it into the TR.

	
	Samsung: support extending to constant step grid and agree with R&S for further concrete formulation.

	
	Apple: agree with the R&S comment that a concrete formulation is needed.

	
	

	
	

	Issue 3-1-5: LS to RAN5

	Keysight: agree to share RAN4’s outcome of test time reduction with RAN5 via LS. Regarding the draft LS in the annex of R4-2112987, the first bullet is not necessary (“New measurement grids for Beam peak search, Spherical coverage, and TRP”) since RAN5 already adopted/implemented measurement grids based on the optional 4x2 worst case antenna assumptions in 38.521-2. 

	
	MediaTek: In principle, we support the concept. “Send LS to RAN5 to share the latest progress of FR2 testing time reduction work. Recommend RAN5 to adopt the enhanced test methods in the latest version of spec to reduce FR2 conformance testing time.”. 

Detailed wording can be further discussed.

	
	Samsung: support to send LS to RAN5. Both alternatives are okay for us. Detailed wording can be further discussed.

	
	Vivo: The testing time reduction outcome has great impacts on the whole FR2 conformance certification testing. We agree with above comments, we would like to prepare an updated draft LS, and the wording can be further refined.

	
	Apple: agree to send the LS

	Issue 3-2-1: Spectrum emission mask test time reduction
	Keysight: this simplified procedure assumes that the directivity of the antenna array is the same for in-band and OOB operation. More feedback from OEMs is needed to confirm this; at a minimum, an additional MU/TT should be considered for this approach. In RAN5, similar directivity assumptions were made for ACLR and it was shown/proposed that additional MUs/TTs are needed since the directivity is not the same (Huawei: R5-202844, QC: R5-202842). 

	
	[bookmark: OLE_LINK133][bookmark: OLE_LINK134][bookmark: OLE_LINK135]Qualcomm: SEM compliance has regulatory exposure, so it is important to look at all cases. One case where this approach fails is for a UE that make spurious products that fall in the SEM region but get aimed in a different direction that the intended UL. This can happen if the effective phase progression between elements for the spurious product is different from that of the intended Tx. This method to estimate TRP from a scaled ‘peak-direction only’ measurement can therefore underestimate the out-of-channel power. It is not possible to bound the error because it is a function of the UE, so the MU method does not work either.

	
	Samsung: agree with Keysight’s comment. it is similar as RAN5 handling on ACLR

	
	OPPO: echo with Keysight’s view. The UE beam peak direction and gain may be slightly different for in band and out of band. Additional TTs can be introduced to reflect the difference.

	
	Huawei, HiSilicon: To KS, we don’t see much directive difference between wanted channel and adjacent channel. Considering the relative bandwidth is very small, even the antenna pattern in wanted channel and SEM region is very close. 
To QC, we think the product falling in the SEM region, firstly, the main lobe will not changed compared with the wanted channel. And the side lobe maybe exists some difference, but will not change from average perspective.(Because even you test in TRP, the side lobe on specific direction will be averaged). Additionally, with peak direction, we can see the side lobe is very low.

	
	Apple: agree with Qualcomm on the regulatory exposure, and it is not clear to us how to resolve this issue, since regulatory requirements also assume certain test methodologies. If RAN4 diverges from these, then the goal of test time reduction would not be achieved.

	Issue 3-2-2: Non-uniform TRP measurement grid for PC1
	Keysight: support

	
	Qualcomm: This proposal seems well suited to refined beams for PC1. (refined is used here in the sense of the type of beam that contributes to EIRP spherical coverage compliance). This method may have different MU if the UE beam exceeds the 40 degree cone covered by the proposed fine grid. UEs can use fatter lower-gain beams at the lower end of the EIRP range. For MU calculation, the worst-case scenario is if the UE uses a single element at Pmin (assume 90/90 in standards element pattern, rather than 260/130)

	
	R&S: clarification questions to Keysight: 
· It is unclear whether this approach applies to constant step, constant density grids or both. In R4-2114499 there are even references in tables to “Constant Density Grid Step Size”. Would it be possible to clarify which kind of grids are proposed?
· What would be the formulation for TRP calculation when using this non-uniform grid? 

	
	Samsung: support

	
	Keysight 
response to R&S:
· We apologize for the incorrect constant density references; all those “constant density” references should be replaced with “constant step-size”, i.e., the proposed grid for PC1 is based on the constant-step size type. Eventually, this concept could be applied to the constant-density grid as well. A revision of R4-2114499 to correct the typos has been made available. 
· The TRP calculation is left to the system vendor as there could be different approaches to determine TRP, e.g., interpolation of all results to the fine grid vs partial TRPs calculated within the cone and outside the cone.  
response to QC:
· When we change the UE pattern from 12x12 to 1x1 with 90o/90o HPBWs, we can make the following observations:
· A constant-step size grid with ==60o will yield the same MUs (less than 0.1dB std. dev and less 0.1dB mean error)
· When the proposed non-uniform grid for PC1 (fine step size of ==7.5o within the ±20o cone and coarse step size of ==15o outside the cone) is applied to the 1x1 UE array simulations, the MUs reduce significantly (0.002dB std. dev and 0.001dB mean error)
· We can therefore conclude that the proposed grid is applicable to PC1 even in the scenario that the UE switches to a single element.



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

	Issue 3-1-1: RSRP(B) based RX beam peak search (side conditions)

	Candidate options:
-	Proposal: To guarantee RSRP(B) accuracy, SNR side condition configuration can refer to the minimum SSB_RP specified for beam correspondence in TS 38.101-2
Tentative agreements:
-	To guarantee RSRP(B) accuracy, SNR side condition configuration can refer to the minimum SSB_RP specified for beam correspondence in TS 38.101-2
Recommendations for 2nd round:
-	Discuss how to capture the agreement in the TR

	Issue 3-1-2: RSRP(B) based RX beam peak search (interpretation of reported results)

	Candidate options:
Selection of feasible approach:
-	Option 1: only RSRPB is used for beam peak search interpretation based on the following considerations:
-	Without a clear interpretation of how RSRP reporting is implemented for all UEs, only the RSRPB-based test procedure is feasible
-	if RSRPB is confined to being a test function, then only its relative accuracy is important, and it is reasonable to ignore the abosolute reported value based on RSRPB for the purpose of the beam peak search
-	Option 2: both RSRPB and RSRP can be used for beam peak search interpretation based on the following considerations:
-	How the UE's RSRP report is interpreted is according to the following:
-	Option 2a: RSRP is the sum of the RSRPBs for any link pol measurement
-	Option 2b: RSRP is the max of the RSRPBs for any link pol measurement
-	Option 2c: FFS
-	if RSRPB is confined to being a test function, then only its relative accuracy is important, and it is reasonable to ignore the abosolute reported value based on RSRPB for the purpose of the beam peak search
Tentative agreements:
-	None
Recommendations for 2nd round:
-	Further discuss the selection of the feasible approach

	Issue 3-1-3: RSRP(B) based RX beam peak search (vendor declaration)

	Candidate options:
Structure of RSRP(B) based beam peak search vendor declaration
-	Option 1: RSRPB is the baseline, such that:
-	If the OEM declares the beam peak search optimization, then the test procedure uses the RSRPB-based approach
-	Option 2: RSRP is the baseline, such that:
-	If the OEM declares the beam peak search optimization, then the test procedure uses the RSRB-based approach
Moderator's note: Option 1/Option 2 of the vendor declaration seems to be dependent on the resolution of the feasibility of one or both RSRP(B) approaches.
Tentative agreements:
-	None
Recommendations for 2nd round:
-	Further discuss the selection of the structure of RSRP(B) based beam peak search vendor declaration based on the outcome of Issue 3-1-2

	Issue 3-1-4: Fast spherical coverage measurement

	Candidate options:
-	Proposal: fast spherical coverage measurement method is also applicable for constant step size grid type (e.g. continuous update of the EIRP CDF or sin(theta) weighted counting)
Tentative agreements:
-	Fast spherical coverage measurement method is also applicable for constant step size grid type (e.g. continuous update of the EIRP CDF or sin(theta) weighted counting)
Recommendations for 2nd round:
-	Further discuss how to capture this agreement in the TR

	Issue 3-1-5: LS to RAN5
	Candidate options:
-	Alt 3-1-5-1: inform RAN5 via an updated LS about RAN4’s outcome on test time reduction 
-	Alt 3-1-5-2: Send LS to RAN5 to share the latest progress of FR2 testing time reduction work. Recommend RAN5 to adopt the enhanced test methods in the latest version of spec to reduce FR2 conformance testing time. A Draft LS is embedded in the Annex of this contribution
Tentative agreements:
-	Companies support sending the LS to RAN5 in principle
Recommendations for 2nd round:
-	Fine-tune the LS wording

	Issue 3-2-1: Spectrum emission mask test time reduction
	Candidate options:
-	Proposal: To reduce the test time for FR2 SEM, simplify the test procedure as described in [R4-2114541]
Tentative agreements:
-	None
Recommendations for 2nd round:
-	Discuss further during the second round

	Issue 3-2-2: Non-uniform TRP measurement grid for PC1
	Candidate options:
-	Proposal: include the non-uniform TRP measurement grid for PC1, as proposed in R4-2114499, in TR38.884
Tentative agreements:
-	None
Recommendations for 2nd round:
-	Discuss further during the second round



CRs/TPs
N/A
Discussion on 2nd round (if applicable)
Open issues
Issue 3-1-2: RSRP(B) based RX beam peak search (interpretation of reported results)
Candidate options:
Selection of feasible approach:
-	Option 1: only RSRPB is used for beam peak search interpretation based on the following considerations:
-	Without a clear interpretation of how RSRP reporting is implemented for all UEs, only the RSRPB-based test procedure is feasible
-	if RSRPB is confined to being a test function, then only its relative accuracy is important, and it is reasonable to ignore the abosolute reported value based on RSRPB for the purpose of the beam peak search
-	Option 2: both RSRPB and RSRP can be used for beam peak search interpretation based on the following considerations:
-	How the UE's RSRP report is interpreted is according to the following:
-	Option 2a: RSRP is the sum of the RSRPBs for any link pol measurement
-	Option 2b: RSRP is the max of the RSRPBs for any link pol measurement
-	Option 2c: FFS
-	if RSRPB is confined to being a test function, then only its relative accuracy is important, and it is reasonable to ignore the abosolute reported value based on RSRPB for the purpose of the beam peak search
Recommendations for 2nd round:
-	Further discuss the selection of the feasible approach 
	Comments collection

	

	

	

	

	


Issue 3-1-3: RSRP(B) based RX beam peak search (vendor declaration)
Candidate options:
Structure of RSRP(B) based beam peak search vendor declaration
-	Option 1: RSRPB is the baseline, such that:
-	If the OEM declares the beam peak search optimization, then the test procedure uses the RSRPB-based approach
-	Option 2: RSRP is the baseline, such that:
-	If the OEM declares the beam peak search optimization, then the test procedure uses the RSRB-based approach
Moderator's note: Option 1/Option 2 of the vendor declaration seems to be dependent on the resolution of the feasibility of one or both RSRP(B) approaches.
Recommendations for 2nd round:
-	Further discuss the selection of the structure of RSRP(B) based beam peak search vendor declaration based on the outcome of Issue 3-1-2
	Comments collection

	

	

	

	

	



Issue 3-1-6: TP drafting
Recommendations for 2nd round:
-	A new tdoc, R4-2115766 "TP to TR38.884 on enhanced test methods for FR2 testing time reduction," is allocated
-	The TP collects outcomes from Issues 3-1-1, 3-1-2, 3-1-3, and 3-1-4
	Comments collection

	

	

	

	

	



Issue 3-1-7: LS drafting
Recommendations for 2nd round:
-	A new tdoc, R4-2115765, "LS on enhanced test methods for FR2 testing time reduction," is allocated
-	The LS collects outcomes from Issues 3-1-1, 3-1-2, 3-1-3, and 3-1-4
	Comments collection

	

	

	

	

	



Issue 3-2-1: Spectrum emission mask test time reduction
Candidate options:
-	Proposal: To reduce the test time for FR2 SEM, simplify the test procedure as described in [R4-2114541]
Recommendations for 2nd round:
-	Discuss further during the second round
	Comments collection

	

	

	

	

	



Issue 3-2-2: Non-uniform TRP measurement grid for PC1
Candidate options:
-	Proposal: include the non-uniform TRP measurement grid for PC1, as proposed in R4-2114499, in TR38.884
Recommendations for 2nd round:
-	Discuss further during the second round
	Comments collection

	

	

	

	

	




Summary for 2nd round

Status of R4-2115766 "TP to TR38.884 on enhanced test methods for FR2 testing time reduction": agreeable
Status of R4-2115765, "LS on enhanced test methods for FR2 testing time reduction": agreeable
Topic #4: extension of permitted methods to band n262
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2114565
	Apple
	Concluding the study objectives related to f < 52 GHz
Proposal 7: To conclude the applicability of the extension of permitted methods to band n262, it is recommended to allow RAN5 to follow their usual process to develop the associated measurement uncertainty.



Open issues summary
Issue 4-1-1: MU for the extension of permitted methods to band n262
-	Proposal: To conclude the applicability of the extension of permitted methods to band n262, rely on RAN5 effort (no further effort in RAN4)

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

	Issue 4-1-1: MU for the extension of permitted methods to band n262
	Keysight: support

	
	R&S: given the state of discussions, we agree with the proposal.

	
	vivo: support the proposal

	
	Anritsu : support

	
	CAICT: support the proposal

	
	Apple: support as proponent


CRs/TPs comments collection
N/A
Summary for 1st round 
Open issues 
	Issue 4-1-1: MU for the extension of permitted methods to band n262
	Candidate options:
-	Proposal: To conclude the applicability of the extension of permitted methods to band n262, rely on RAN5 effort (no further effort in RAN4)
Tentative agreements:
-	To conclude the applicability of the extension of permitted methods to band n262, rely on RAN5 effort (no further effort in RAN4)
Recommendations for 2nd round:
-	None 


CRs/TPs
N/A
Discussion on 2nd round (if applicable)
Open issues
N/A
Summary for 2nd round
N/A
Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	TP to TR38.884 on the EVM calculation method
	Rohde & Schwarz, Qualcomm, Anritsu
	

	LS on enhanced test methods for FR2 testing time reduction
	vivo
	To RAN5

	TP to TR38.884 on enhanced test methods for FR2 testing time reduction
	Huawei
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2114565
	Concluding the study objectives related to f < 52 GHz
	Apple
	To be noted
	

	R4-2113318
	Black-box approach for CFFDNF and Enhancement of permitted methods
	Rohde & Schwarz
	To be noted
	

	R4-2114384
	On CFFNF and CFFDNF test methodologies for high DL power and low UL power test cases
	Keysight Technologies
	To be noted
	

	R4-2114385
	TP on high DL power and low UL power test cases
	Keysight Technologies, Rohde&Schwarz
	To be revised
	

	R4-2111902
	Comparison of TSQ measurement methods for TE with dual pol Rx
	Qualcomm Incorporated
	To be noted
	

	R4-2112221
	Evaluation of FR2 UL transmit signal quality measurement methods
	Rohde & Schwarz
	To be noted
	

	R4-2112255
	Evaluation of the DMRS-based channel inversion method for FR2 UL MIMO EVM calculations
	Anritsu Limited
	To be noted
	

	R4-2112986
	TP to TR38.884 on TPMI index for EIRP measurement
	vivo
	Agreeable
	

	R4-2112577
	Discussion on FR2 test time reduction
	Samsung
	To be noted
	

	R4-2112987
	Further discussions on RSRP(B) based Rx beam peak search
	vivo
	To be noted
	

	R4-2114499
	On Non-Uniform TRP grids for PC1
	Keysight Technologies
	To be revised and noted
	Document captures corrections and was submitted as a draft during first round discussions

	R4-2114541
	Spectrum emission mask test time reduction
	Huawei, HiSilicon
	To be noted
	



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

	R4-2115762
	TP on high DL power and low UL power test cases
	Keysight Technologies, Rohde&Schwarz
	Agreeable
	

	R4-2115763
	On Non-Uniform TRP grids for PC1
	Keysight Technologies UK Ltd
	To be noted
	

	R4-2115764
	TP to TR38.884 on the EVM calculation method
	Rohde & Schwarz, Qualcomm, Anritsu
	Agreeable
	

	R4-2115765
	LS on enhanced test methods for FR2 testing time reduction
	vivo
	Agreeable
	To RAN5

	R4-2115766
	TP to TR38.884 on enhanced test methods for FR2 testing time reduction
	Huawei
	Agreeable
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
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