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1	Introduction
The scope of the study on enhanced test methods for FR2 NR UEs has been expanded during the RAN #92e meeting to include an objective (Objective 7) related to the testability for the frequency range 52 - 71 GHz [1] with the following additional time budget guidance:
	To ensure timely progress within reduced TUs allocated until RAN #89 (September 2020), objectives 1, 2, and 3 are prioritized until RAN #89.  In relation to Objective 7, the studies can start during RAN4 #100 (August 2021).  In relation to Objectives 1 through 6, the studies for the frequency range up to 49 GHz are expected to conclude by RAN #93 (September 2021).



The latest status report in [2] summarized the following open issues:
	-	Objective 1 (test methodology for high DL power and low UL power test cases)
-	Derive preliminary assessment of measurement uncertainty of the test methodology enhancements
-	Objective 2 (solutions to minimize the impact of polarization basis mismatch)
-	Define applicable enhancement for the enhanced test method for UL demodulation measurement and quantify improvement over baseline methods in TR38.810
-	Derive preliminary assessment of measurement uncertainty of the enhancement for the enhanced test method for UL demodulation measurement
-	Objective 3 (enhancements to support the verification of RF requirements for inter-band FR2+FR2 CA)
-	None
-	Objective 4 (extreme temperature conditions for all applicable FR2 UE RF test cases)
-	None
-	Objective 5 (testability enhancements to reduce test time)
-	Derive preliminary assessment of measurement uncertainty of the test methodology enhancements
-	Objective 6 (testability aspects for the introduction of the new band n262)
-	Extend the applicability of the RF permitted methods in TR38.810 up to the frequency limit of 49 GHz
-	Extend the applicability of Objectives 1 through 6 of this SI up to the frequency limit of 49 GHz 



This contribution provides our views on the remaining open issues with a view toward concluding the work on Objectives 1 though 6.
2	Discussion 
Following the approval of the latest text proposal on low PSD test cases, the evaluation of error statistics (mean and standard deviation) has concluded for a large number of scenarios.  We attempt to begin to classify these in order to derive the corresponding MU element descriptions and values.
EIRP error of CFFDNF (with black&white box approach)
-	Table 5.1.4.4-1: Statistical results of 100,000 EIRP CFFDNF simulations based on black&white-box approach with random 8x2 antenna array offsets uniformly spaced within 12.5cm in a single hemisphere. The antenna array offsets and the probe pattern/gain were compensated
-	Table 5.1.4.4-2: Statistical results of 100,000 EIRP CFFDNF simulations based on black&white-box approach with random 8x2 antenna array offsets uniformly spaced within 12.5cm in a single hemisphere. The antenna array offsets were compensated while the probe pattern/gain was not compensated.
-	Table 5.1.4.4-3: Statistical results of 100k vs 1k vs 250 EIRP CFFDNF offset simulations based on black&white-box approach with random antenna array offsets uniformly spaced within 12.5cm (PC3)/10cm (PC1) in a single hemisphere. The antenna array offsets were compensated.
-	Table 5.1.4.4-5: Statistical results of 28GHz vs 49GHz EIRP CFFDNF offset simulations based on black&white-box approach with random antenna array offsets uniformly spaced within 12.5cm (PC3)/10cm (PC1) in a single
-	Table 5.1.4.4-6: Statistical results of EIRP CFFDNF simulations performed with Matlab and CST.
-	Table 5.1.4.4-7: Statistical results of 100,000 EIRP CFFDNF simulations based on black&white-box approach with random antenna array offsets uniformly spaced within 12.5cm (PC3)/10cm (PC1) in a single hemisphere. The antenna array offsets were compensated.
-	Table 5.1.4.4-8: CFFDNF simulation results utilizing black&white-box with antenna array offset and feed antenna pattern compensated.
-	Table 5.1.4.5-1: Statistical results of 500 EIRP CFFNF & CFFDNF CST simulations based on black&white-box approach with random 8x2 antenna array offsets uniformly spaced within 12.5cm in a single hemisphere. The antenna array offsets and probe pattern were compensated.
-	Table 5.1.4.5-2: Statistical results of 500 EIRP CFFNF & CFFDNF CST simulations based on black&white-box approach with random 12x12 antenna array offsets uniformly spaced within 10cm in a single hemisphere. The antenna array offsets and probe pattern were compensated.
EIRP error of CFFNF (with black box approach)
-	Table 5.1.4.6-1: Statistical results of 500 EIRP CFFNF & CFFDNF CST simulations based on black- box, black&white-box approach with random 8x2 and 12x12 antenna array offsets uniformly spaced within 12.5cm for 8x2 and within 10cm for 12x12 in a single hemisphere. The antenna array offsets and probe pattern were compensated.
-	Table 5.1.4.6-2: Statistical results of 500 EIRP CFFNF (black box) simulations with random 8x2 antenna array offsets uniformly spaced within 12.5cm in a single hemisphere. The antenna array offsets and probe pattern were compensated.
Sensitivity of CFFNF to relative MU
-	Table 5.1.4.8-1: Impact of power measurement uncertainty ui applied to p(d) measurements on FF EIRP for fixed offsets.
-	Table 5.1.4.8-2: Impact of measurement uncertainty ui applied to p(d) measurements on FF EIRP with random offsets
Influence of noise on CFFDNF and CFFNF
-	Table 5.1.4.9-1: SNR Improvement due to reduced measurement distance w.r.t. 1m DFF/IFF FSPL with fixed noise at TE Input
-	Table 5.1.4.9-2: Effective SNRs at the TE Input based on assumed SNR at the TE input for DFF/IFF
-	Table 5.1.4.9-3: Influence of Noise Simulations and Calculations for DFF/IFF, CFFDNF, CFFNF based on shortest measurement distance dmin
-	Table 5.1.4.9-4: Influence of Noise Simulations and Calculations for DFF/IFF, CFFDNF, CFFNF based on largest measurement distance dmax
Offset error MU
-	Table 5.1.4.10-1: Statistical results of 1M EIRP CFFDNF simulations to determine the effect of offset declaration error on EIRP/EIS
[bookmark: _Toc54340117][bookmark: _Toc54340222][bookmark: _Toc54340497][bookmark: _Toc54349274][bookmark: _Toc61530970][bookmark: _Toc61531810][bookmark: _Toc61531898][bookmark: _Toc61532462][bookmark: _Toc61532473][bookmark: _Toc61532739][bookmark: _Toc61569709][bookmark: _Toc61569767][bookmark: _Toc61578061][bookmark: _Toc61583397][bookmark: _Toc61600066][bookmark: _Toc61600099][bookmark: _Toc61602703][bookmark: _Toc68091226][bookmark: _Toc68101043]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.
Turning to Objective 2, we note that there is a danger of a prolonged discussion associated with the simulation assumptions agreed during the last meeting (these are captured in the status report in [2]).  The decision on Method 1 vs Method 2 for EVM measurement is anticipated during this meeting, and, based on the RAN Plenary time budget guidance, this decision must be reached during the RAN4 #100e meeting in order to conclude the f < 52 GHz part of the study on time.  Thus, an approach to select the method is needed in case of an inconclusive outcome from the technical discussion.
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.
Objective 5 includes four test time reduction methods:  new measurement grid, RSRP(B) based RX beam peak search, single link polarization measurement, and the fast spherical coverage method.  For the new measurement grid it was agreed not to revisit measurement uncertainty and to introduce the procedure based on UE declaration.  
Proposal 3:	No new MU is defined for the new measurement grid enhancement.
The MU of RSRP(B) beam peak search is expected to be driven by the accuracy of the RSRP(B) measurement, given the assumption that SNR > 17 dB.  An effort is needed during the RAN4 #100e meeting to converge all available analyses of this MU element in order to complete this part of Objective 5.
Proposal 4:	MU analysis associated with the RSRP(B) beam peak search should conclude during the RAN4 #100e meeting.
Regarding the single link polarization measurement, our understanding is that this test time reduction technique is very similar to the new measurement grid by virtue of it being enabled by an optional UE declaration.  When an OEM declares the use of either technique, then the OEM also agrees to absorb the risk of any additional MU (if present) as part of the design requirement as a trade-off to perform a faster test.  Thus, we recommend not defining a new MU element for the single link polarization technique.
Proposal 5:	No new MU is defined for the single link polarization measurement.
The fast spherical coverage method, as defined in TR38.884 following the discussions last meeting, relies on the constant density grid to be able to calculate a running percentile calculation, progressively converging on the passing percentile of the CDF with each new grid point (see step #16 in Clause 8.5.1.2 of TR38.884).  In our understanding, this approach does not introduce any measurement uncertainty, since a device which passes the percentile metric over a smaller portion of grid points will also pass the metric over all of the points.  Thus, the only open issue associated with this technique is its applicability to the constant step grid.
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.

To conclude the applicability of RF measurement methods up to 48.2 GHz, Table 1 below calculates the minimum R and path loss according to the tranditional anechoic chamber criteria (in a manner similar to Table 5.2.1.2-1 in TR38.810).
Table 1: Minimum measurement distance, traditional anechoic chamber criteria
	NR Band
	D (m)
	Frequency (MHz)
	Wavelength (m)
	Phase limit
2D2/λ
	Amplitude limit
3D
	Reactive near-field limit
3λ
	min R (m)
	Path loss (dB)

	
	
	Low frequency
	High frequncy
	Low frequency
	High frequency
	
	
	
	
	

	n258
	0.05
	24250
	27500
	0.012
	0.011
	0.46
	0.15
	0.04
	0.46
	54.46

	n257
	0.05
	26500
	29500
	0.011
	0.010
	0.49
	0.15
	0.03
	0.49
	55.68

	n261
	0.05
	27500
	28350
	0.011
	0.011
	0.47
	0.15
	0.03
	0.47
	54.99

	n260
	0.05
	37000
	40000
	0.008
	0.007
	0.67
	0.15
	0.02
	0.67
	60.97

	n259
	0.05
	39500
	43500
	0.008
	0.007
	0.73
	0.15
	0.02
	0.73
	62.43

	n262
	0.05
	47200
	48200
	0.006
	0.006
	0.80
	0.15
	0.02
	0.80
	64.21

	nXXX
	0.05
	57000
	71000
	0.005
	0.004
	1.18
	0.15
	0.02
	1.18
	70.94

	n258
	0.15
	24250
	27500
	0.012
	0.011
	4.13
	0.45
	0.04
	4.13
	73.55

	n257
	0.15
	26500
	29500
	0.011
	0.010
	4.43
	0.45
	0.03
	4.43
	74.77

	n261
	0.15
	27500
	28350
	0.011
	0.011
	4.26
	0.45
	0.03
	4.26
	74.08

	n260
	0.15
	37000
	40000
	0.008
	0.007
	6.00
	0.45
	0.02
	6.00
	80.06

	n259
	0.15
	39500
	43500
	0.008
	0.007
	6.53
	0.45
	0.02
	6.53
	81.52

	n262
	0.15
	47200
	48200
	0.006
	0.006
	7.24
	0.45
	0.02
	7.24
	83.30

	nXXX
	0.15
	57000
	71000
	0.005
	0.004
	10.66
	0.45
	0.02
	10.66
	90.03

	n258
	0.30
	24250
	27500
	0.012
	0.011
	16.51
	0.90
	0.04
	16.51
	85.59

	n257
	0.30
	26500
	29500
	0.011
	0.010
	17.71
	0.90
	0.03
	17.71
	86.81

	n261
	0.30
	27500
	28350
	0.011
	0.011
	17.02
	0.90
	0.03
	17.02
	86.12

	n260
	0.30
	37000
	40000
	0.008
	0.007
	24.02
	0.90
	0.02
	24.02
	92.10

	n259
	0.30
	39500
	43500
	0.008
	0.007
	26.12
	0.90
	0.02
	26.12
	93.56

	n262
	0.30
	47200
	48200
	0.006
	0.006
	28.94
	0.90
	0.02
	28.94
	95.34

	nXXX
	0.30
	57000
	71000
	0.005
	0.004
	42.63
	0.90
	0.02
	42.63
	102.07



Given the strong dependency of the overall measurement uncertainty for the RF test setup on test system component optimization, which is discussed in detail in RAN5, it is recommended to include Table 1 in the TR38.884 but to leave the detailed MU work to RAN5 as they incprorate test procedures for band n262.
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. 
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