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Introduction
We propose to approve the following TP to TR 38.871 on MU assessment.
Draft TP on TR 38.871
---------------------------------------------------------Start of the changes -------------------------------------------------------------
[bookmark: _Toc129091975][bookmark: _Toc129095015]A.1	Measurement uncertainty budget for UE RF testing methodology
Similar as legacy FR2 UE RF testing methodology, the uncertainty tables shall be presented with two stages:
-	Stage 1: the calibration of the absolute level of the DUT measurement results is performed by means of using a calibration antenna whose absolute gain is known at the frequencies of measurement
-	Stage 2: the actual measurement with the DUT as either the transmitter or receiver is performed.
The uncertainty assessments for UE RF testing mainly refer to [13] taking into the impact from 2AoAs receptions. For multi-Rx chain DL reception UE RF requirements, the percentage of 2AoA spherical coverage is specified. Therefore, the new requirements of 2AoA are quite similar as legacy EIS spherical coverage requirements. While the difference between multi-Rx chain DL reception requirement and legacy EIS spherical coverage requirement measurement is that DL power is not scanning with a DL power step size in multi-Rx chain DL reception UE RF testing. It says in multi-Rx chain DL reception UE RF testing, the throughput of UE is measured at a fixed DL power, i.e., legacy EIS spherical coverage power level. 
As specified in Table B.19.2-2 of [13], each MU element is described as dB value that could not totally apply for multi-Rx chain DL reception UE MU analysis. Additionally, the difference of probability between candidate measurement grids measurement step size could be evaluated and provided based on the simulations. Therefore, it is agreed to use the percentage value as the metric for the 2AoA UE RF MU analysis. 
The preliminary MU budget for UE RF testing methodology is defined in Table A.1-1 and Table A.1-2.
 Table A.1-1: Uncertainty assessment for wanted DL signal absolute power in 2AoA coverage measurement with IFF
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	Stage 2: DUT measurement

	1
	Positioning misalignment
	0.00
	Normal
	2.00
	[0.00]

	2
	Measure distance uncertainty
	0.00
	Rectangular
	1.73
	[0.00]

	3
	Quality of Quiet Zone (NOTE 1)
	0.7
	Actual
	1.00
	[0.7]

	4
	Mismatch
	1.30
	Actual
	1.00
	[1.30]

	5
	Standing wave between the DUT and measurement antenna
	0.00
	U-shaped
	1.41
	[0.00]

	6
	gNB uncertainty on absolute level
	2.9
	Normal
	2.00
	[1.45]

	7
	Phase curvature 
	0.00
	U-shaped
	1.41
	[0.00]

	8
	Amplifier uncertainties
	2.1
	Normal
	2.00
	[1.05]

	9
	Random uncertainty 
	0.50
	Normal
	2.00
	[0.25]

	10
	Influence of the XPD
	0.01
	U-shaped
	1.41
	[0.00]

	11
	Insertion Loss Variation
	0.00
	Rectangular
	1.73
	[0.00]

	12
	RF leakage (from measurement antenna to the receiver/transmitter)
	0.00
	Actual
	1.00
	[0.00]

	13
	Multiple measurement antenna uncertainty
	0.15
	Actual
	1.00
	[0.15]

	14
	DUT repositioning
	0.00
	Rectangular
	1.73
	[0.00]

	15
	Influence of spherical coverage grid 
	0.12
	Actual
	1
	[0.12]

	Stage 1: Calibration measurement

	16
	Mismatch 
	0.00
	U-shaped
	1.41
	[0.00]

	17
	Amplifier Uncertainties
	0.00
	Normal
	2.00
	[0.00]

	18
	Misalignment of positioning System
	0.00
	Normal
	2.00
	[0.00]

	19
	Uncertainty of the Network Analyzer
	1.50
	Normal
	2.00
	[0.75]

	20
	Uncertainty of the absolute gain of the calibration antenna
	0.60
	Normal
	2.00
	[0.30]

	21
	Positioning and pointing misalignment between the reference antenna and the measurement antenna
	0.01
	Rectangular
	1.73
	[0.00]

	22
	Phase centre offset of calibration antenna
	0.00
	Rectangular
	1.73
	[0.00]

	23
	Quality of quiet zone for calibration process (NOTE 1)
	0.4
	Actual
	1.00
	[0.4]

	24
	Standing wave between reference calibration antenna and measurement antenna
	0.00
	U-shaped
	1.41
	[0.00]

	25
	Influence of the calibration antenna feed cable
	0.14
	Normal
	2.00
	[0.07]

	26
	Insertion Loss Variation
	0.00
	Rectangular
	1.73
	[0.00]

	
	Measurement uncertainty
	Value

	Wanted DL signal absolute power (1.96σ - confidence interval of 95 %) [dB]
	[4.92]

	NOTE 1: The values from Enhanced IFF seem rather optimistic for MultiRX and should be further updated with the considerations of 2AoA impact



A.1-2: Total uncertainty assessment for 2AoA coverage measurement with IFF
	Measurement uncertainty
	Value

	Wanted DL signal absolute power (1.96σ - confidence interval of 95 %) [%] (NOTE 1)
	[4.0]%

	Uncertainty related to measurement grid (NOTE 1)
	[2.3]%

	Total Measurement uncertainty
	Value

	[2AoA spherical coverage] expanded uncertainty (1.96σ - confidence interval of 95 %) [%]
	[6.3]%

	NOTE 1: It is derived based on the simulations with different DL power vs percentage of 2AoA metric.
NOTE 2: It is derived based on the simulations with measurement step size vs percentage of 2AoA metric.



[bookmark: _Toc129091976][bookmark: _Toc129095016]A.2	Measurement uncertainty budget for UE RRM testing methodology
The preliminary uncertainty budget for UE RRM testing is defined in Table A.2-1.

Table A.2-1: Uncertainty assessment for RRM testing with IFF
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]

	Stage 2: DUT measurement

	1
	Positioning misalignment
	0.00
	Normal
	2.00
	[0.00]

	2
	Measure distance uncertainty
	0.00
	Rectangular
	1.73
	[0.00]

	3
	Quality of Quiet Zone (NOTE 1)
	0.7
	Actual
	1.00
	[0.7]

	4
	Mismatch
	1.30
	Actual
	1.00
	[1.30]

	5
	Standing wave between the DUT and measurement antenna
	0.00
	U-shaped
	1.41
	[0.00]

	6
	gNB uncertainty on absolute level
	2.9
	Normal
	2.00
	[1.45]

	7
	Phase curvature
	0.00
	U-shaped
	1.41
	[0.00]

	8
	Amplifier uncertainties
	2.1
	Normal
	2.00
	[1.05]

	9
	Random uncertainty 
	0.50
	Normal
	2.00
	[0.25]

	10
	Influence of the XPD
	0.01
	U-shaped
	1.41
	[0.00]

	11
	Insertion Loss Variation
	0.00
	Rectangular
	1.73
	[0.00]

	12
	RF leakage (from measurement antenna to the receiver/transmitter)
	0.00
	Actual
	1.00
	[0.00]

	13
	Multiple measurement antenna uncertainty 
	0.15
	Actual
	1.00
	[0.15]

	14
	DUT repositioning
	0.08
	Rectangular
	1.73
	[0.05]

	Stage 1: Calibration measurement

	15
	Mismatch
	0.00
	U-shaped
	1.41
	[0.00]

	16
	Amplifier Uncertainties
	0.00
	Normal
	2.00
	[0.00]

	17
	Misalignment of positioning System
	0.00
	Normal
	2.00
	[0.00]

	18
	Uncertainty of the Network Analyzer
	0.73
	Normal
	2.00
	[0.37]

	19
	Uncertainty of the absolute gain of the calibration antenna
	0.60
	Normal
	2.00
	[0.30]

	20
	Positioning and pointing misalignment between the reference antenna and the measurement antenna
	0.01
	Rectangular
	1.73
	[0.00]

	21
	Phase centre offset of calibration antenna
	0.00
	Rectangular
	1.73
	[0.00]

	22
	Quality of quiet zone for calibration process (NOTE 1)
	0.4
	Actual
	1.00
	[0.4]

	23
	Standing wave between reference calibration antenna and measurement antenna
	0.00
	U-shaped
	1.41
	[0.00]

	24
	Influence of the calibration antenna feed cable
	0.14
	Normal
	2.00
	[0.07]

	25
	Insertion Loss Variation
	0.00
	Rectangular
	1.73
	[0.00]

	
	Systematic uncertainties (NOTE 2)
	Value

	Total measurement uncertainty
	Value

	DL AWGN absolute power expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	[4.75]

	NOTE 1: The values from Enhanced IFF seem rather optimistic for MultiRX and should be further updated with the considerations of 2AoA impact
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The preliminary uncertainty budget for UE demodulation testing is defined in Table A.3-1.
Table A.3-1: Uncertainty assessment for Multi-Rx demodulation testing with IFF
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]

	Signal-to-noise ratio uncertainty

	Stage 2: DUT measurement

	1
	Positioning misalignment
	
	[Normal]
	[2.00]
	

	2
	Measure distance uncertainty
	
	[Rectangular]
	[1.73]
	

	3
	Quality of Quiet Zone (NOTE 1)
	
	[Actual]
	[1.00]
	

	4
	Mismatch
	
	[Actual]
	[1.00]
	

	5
	Standing wave between the DUT and measurement antenna
	
	[U-shaped]
	[1.41]
	

	6
	gNB emulator SNR uncertainty
	
	[Normal]
	[2.00]
	

	7
	Phase curvature 
	
	[U-shaped]
	[1.41]
	

	8
	Amplifier uncertainties
	
	[Normal]
	[2.00]
	

	9
	Random uncertainty
	
	[Normal]
	[2.00]
	

	10
	Influence of the XPD
	
	[U-shaped]
	[1.41]
	

	11
	Insertion Loss Variation
	
	[Rectangular]
	[1.73]
	

	12
	RF leakage (from measurement antenna to the receiver/transmitter)
	
	[Actual]
	[1.00]
	

	13
	Multiple measurement antenna uncertainty
	
	[Actual] 
	[1.00]
	

	14
	DUT repositioning
	
	[Rectangular]
	[1.73]
	

	Stage 1: Calibration measurement

	15
	Mismatch 
	
	[U-shaped]
	[1.41]
	

	16
	Amplifier Uncertainties
	
	[Normal]
	[2.00]
	

	17
	Misalignment of positioning System
	
	[Normal]
	[2.00]
	

	18
	Uncertainty of the Network Analyzer
	
	[Normal]
	[2.00]
	

	19
	Uncertainty of the absolute gain of the calibration antenna
	
	[Normal]
	[2.00]
	

	20
	Positioning and pointing misalignment between the reference antenna and the measurement antenna
	
	[Rectangular]
	[1.73]
	

	21
	Phase centre offset of calibration antenna
	
	[Rectangular]
	[1.73]
	

	22
	Quality of quiet zone for calibration process (NOTE 1)
	
	[Actual]
	[1.00]
	

	23
	Standing wave between reference calibration antenna and measurement antenna
	
	[U-shaped]
	[1.41]
	

	24
	Influence of the calibration antenna feed cable
	
	[Normal]
	[2.00]
	

	25
	Insertion Loss Variation
	
	[Rectangular]
	[1.73]
	

	
	Systematic uncertainties 
	Value

	26
	Impact on non-ideal isolation between branches for the wireless cable mode
	TBD (NOTE 2)

	Total Signal-to-Noise ratio uncertainty

	
	

	Other contributors affecting test result

	27
	gNB emulator fading model impairments
	
	[Normal]
	[2.00]
	

	28
	AWGN flatness and signal flatness, max deviation for any Resource Block, relative to average over BWConfig 
	
	[Actual]
	1.00
	

	29
	Result variation due to finite test time
	
	[Actual] 
	[1.00]
	

	NOTE 1: The values from Enhanced IFF seem rather optimistic for MultiRX and should be further updated with the considerations of 2AoA impact
NOTE 2: FFS which is relying on the min. isolation requirements. 
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