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Table A.3.4-1: Minimum Range Length for NR FR1 TRP-TRS OTA systems with 30cm quiet zone size
	F [GHz]
	Drad [m]
	RQZ+2Drad²/λ
	3D = 6RQZ
	RQZ+2λ
	max(RQZ+2λ,3D,RQZ+2D²/λ)

	0.41
	0.30
	0.40
	0.9
	1.61
	1.61

	0.6
	0.30
	0.51
	0.9
	1.15
	1.15

	0.7
	0.30
	0.57
	0.9
	1.01
	1.01

	0.8
	0.30
	0.63
	0.9
	0.90
	0.90

	1
	0.30
	0.75
	0.9
	0.75
	0.90

	1.2
	0.29
	0.83
	0.9
	0.65
	0.90

	1.4
	0.28
	0.90
	0.9
	0.58
	0.90

	1.6
	0.28
	0.96
	0.9
	0.52
	0.96

	1.8
	0.27
	1.01
	0.9
	0.48
	1.01

	2
	0.26
	1.05
	0.9
	0.45
	1.05

	2.2
	0.25
	1.07
	0.9
	0.42
	1.07

	2.4
	0.24
	1.09
	0.9
	0.40
	1.09

	2.6
	0.23
	1.11
	0.9
	0.38
	1.11

	2.8
	0.23
	1.11
	0.9
	0.36
	1.11

	3
	0.22
	1.10
	0.9
	0.35
	1.10

	4
	0.18
	0.99
	0.9
	0.30
	0.99

	5
	0.14
	0.77
	0.9
	0.27
	0.90

	6
	0.10
	0.52
	0.9
	0.25
	0.90

	7
	0.06
	0.29
	0.9
	0.24
	0.90

	7.125
	0.05
	0.27
	0.9
	0.23
	0.90



A.3.5	Definition of TRP and TRS for AC
A.3.5.1	Total Radiated Power (TRP)
This definition is used to calculate the Total Radiated Power (TRP) value. For Anechoic Chamber method, TRP is defined as:
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]	
Where the effective isotropic radiated power (EIRP) is defined as
	
Where  is the product of the power delivered to the antenna and the antenna’s power gain, and EIRPθ and EIRPϕ are the EIRP in the corresponding θ and ϕ polarizations.
The summation form based on the sin weights of TRP with Anechoic Chamber method is defined as:
	
Where N and M are the number of sampling intervals for θ and ϕ. θn and ϕm are the measurement angles.
The summation form based on the Clenshaw-Curtis quadrature integral approximation of TRP with Anechoic Chamber method is defined as:
	
Where the value of W(θn) follows Table A.3.5.1-1.
Table A.3.5.1-1 Weights for Clenshaw-Curtis Quadrature with 15o
	Clenshaw-Curtis

	 [deg]
	Weights

	0
	0.007

	15
	0.0661

	30
	0.1315

	45
	0.1848

	60
	0.227

	75
	0.2527

	90
	0.262

	105
	0.2527

	120
	0.227

	135
	0.1848

	150
	0.1315

	165
	0.0661

	180
	0.007



A.3.5.2	Total Radiated Sensitivity (TRS)
This definition is used to calculate the Total Radiated Sensitivity (TRS) value.  For Anechoic Chamber method, the TRS with is defined as:
	
Where the effective isotropic sensitivity (EIS) is defined as the minimum power level at which the throughput exceeds or equal to 95% of the maximum throughput of the specified RMC, at each sampling point, and EISθ and EISϕ are the EIS in the corresponding θ and ϕ polarizations.
The summation form based on the sin weights of TRS with Anechoic Chamber method defined as:
	
Where N and M are the number of sampling intervals for θ and ϕ. θn and ϕm are the measurement angles.
The summation form based on the Clenshaw-Curtis quadrature integral approximation of TRS with Anechoic Chamber method is defined as:
	
Where the value of W(θn) follows Table A.3.5.2-1.
Table A.3.5.2-1 Weights for Clenshaw-Curtis Quadrature with 30o
	Clenshaw-Curtis

	 [deg]
	Weights

	0
	0.007

	30
	0.1315

	60
	0.227

	90
	0.262

	120
	0.227

	150
	0.1315

	180
	0.007



[bookmark: _Toc106114453][bookmark: _Toc114134413]A.3.6	TAS OFF verification procedure
Editor’s note: This clause is incomplete and has several aspects that are yet to be determined.
-	The applicability of this verification procedure is FFS. 
-	The criteria of confirming TAS-OFF based on above verification procedure is FFS. 
-	The below test procedure for TAS OFF is informative and not a mandated action for test lab to be done before UE TRP testing.
As described in Clause 8.2.2 and 9.2.2, for SA and EN-DC testing respectively, the TAS OFF should be ensured before performing TRP test. In order to provide guidance on how to check UE antenna locking condition, this Clause define an informative test procedure to verify TAS OFF.
The general verification procedure is as following:
-	Perform OTA TRP measurement baseline test with top of device pointing towards +Z and display oriented at phi (azimuth) 0 degree following the traditional alignment method;
-	Benchmark with similar TRP measurement OTA test with top of device pointing towards -Z and display oriented at phi (azimuth) 0 degree. The point equivalently spaced from the bottom of the device as the original reference point is spaced from the top of the device will be positioned at the center of the quiet zone. 
Expectation: The magnitude of the TRP measurement being equal; similar 2D and/or 3D radiation pattern is expected (with 180 degrees rotation). This provides non-intrusive confirmation that the device indeed is tested with TAS OFF.
An additional alignment option to perform the above verification procedure is to orient the display in vertical alignment (along z-axis) flip the DUT upside down (vary theta) and perform the comparison of radiation pattern as described above.
The applicability of this verification procedure is FFS. The criteria of confirming TAS-OFF based on above verification procedure is FFS.
Note: The above test procedure is informative and not a mandated action for test lab to be done before UE TRP testing.
<Unchanged sections skipped>
Table A.4.4.1-2: Example of uncertainty budget for TRS hand only (browsing mode) measurement for anechoic chamber method for NR FR1 bands 
	UID
	Uncertainty Source
	Comment 
	Uncertainty Value [dB]
	Prob Distr
	Div
	ci
	Standard Uncertainty [dB]

	Stage 2: DUT measurement

	1
	Mismatch of transmitter chain
	ГCommTester <0.13                   Г antenna connection <0.03
	[0.07]
	U-shaped
	1.41
	1
	[0.05]

	2
	Insertion loss of transmitter chain
	Systematic with Stage 1 (=> cancels)
	[0]
	Rectangular
	1.73
	1
	[0.00]

	3
	Influence of the measurement antenna cable
	Systematic with Stage 1 (=> cancels)
	[0]
	Rectangular
	1.73
	1
	[0.00]

	4
	Communication Tester: uncertainty of the absolute output level
	Manufacturer’s data sheet
	[1]
	Actual
	1
	1
	[1.00]

	5
	Sensitivity measurement: output level step resolution
	Step of 0.5 dB
	[0.25]
	Rectangular
	1.73
	1
	[0.14]

	6
	Measurement distance   
	d=1.6m, Δd=0.05m
	[0.27
	Rectangular
	1.73
	1
	[0.16]

	7
	Quality of quiet zone
	Surface standard deviation of power measurements in ripple test
	[0.5]
	Actual
	1
	1
	[0.5]

	8
	DUT sensitivity drift
	Drift measurement
	[0.2]
	Rectangular
	1.73
	1
	[0.12]

	9
	Uncertainty related to the use of phantoms 
	U [dB] = 0.20
U [dB] = 0.15
	[0.32]
	Rectangular
	1.73
	1
	[0.18]

	10
	Coarse sampling grid
	30° sampling grid
	[0.15]
	Actual
	1
	1
	[0.15]

	11
	Random uncertainty 
	Monoblock, clamshell and PDA used for testing 
	[0.91]
	Rectangular
	1.73
	1
	[0.53]

	12
	Frequency Response
	Included in the output level step resolution
	[0]
	Rectangular
	1.73
	1
	[0.00]

	Stage 1: Calibration measurement, network analyzer method 

	13
	Uncertainty of network analyzer
	Manufacturer’s uncertainty calculator, covers NA setup
	[0.5]
	Rectangular
	1.73
	1
	[0.29]

	14
	Mismatch of transmitter chain
	Taken in to account in VNA setup uncertainty 
	[0]
	U-shaped
	1.41
	1
	[0.00]

	15
	Insertion loss of transmitter chain
	Systematic with Stage 2 (=> cancels)
	[0]
	Rectangular
	1.73
	1
	[0.00]

	16
	Mismatch in the connection of calibration antenna
	Taken in to account in VNA setup uncertainty
	[0]
	U-shaped
	1.41
	1
	[0.00]

	17
	Influence of the calibration antenna feed cable
	Gain calibration with dipole
	[0.3]
	Rectangular
	1.73
	1
	[0.17]

	18
	Influence of the measurement antenna cable
	Systematic with Stage 2 (=> cancels)
	[0]
	Rectangular
	1.73
	1
	[0.00]

	19
	Uncertainty of the absolute gain/ radiation efficiency of the calibration antenna
	Calibration certificate
	[0.5]
	Rectangular
	1.73
	1
	[0.29]

	20
	Measurement distance 
	Dipole: aligned with phase center
	[0]
	Rectangular
	1.73
	1
	[0.00]

	21
	Quality of quiet zone
	Peak-to-null ripple
	[0.5]
	Rectangular
	1.73
	1
	[0.29]

	Combined standard uncertainty
	[1.39]

	Expanded uncertainty (Confidence interval of 95 %)
	[2.72]



A.3.5	Definition of TRP and TRS for AC
A.3.5.1	Total Radiated Power (TRP)
This definition is used to calculate the Total Radiated Power (TRP) value. For Anechoic Chamber method, TRP is defined as:
	
Where the effective isotropic radiated power (EIRP) is defined as
	
Where  is the product of the power delivered to the antenna and the antenna’s power gain, and EIRPθ and EIRPϕ are the EIRP in the corresponding θ and ϕ polarizations.
The summation form based on the sin weights of TRP with Anechoic Chamber method is defined as:
	
Where N and M are the number of sampling intervals for θ and ϕ. θn and ϕm are the measurement angles.
The summation form based on the Clenshaw-Curtis quadrature integral approximation of TRP with Anechoic Chamber method is defined as:
	
Where the value of W(θn) follows Table A.3.5.1-1.
Table A.3.5.1-1 Weights for Clenshaw-Curtis Quadrature with 15o
	Clenshaw-Curtis

	 [deg]
	Weights

	0
	0.007

	15
	0.0661

	30
	0.1315

	45
	0.1848

	60
	0.227

	75
	0.2527

	90
	0.262

	105
	0.2527

	120
	0.227

	135
	0.1848

	150
	0.1315

	165
	0.0661

	180
	0.007



A.3.5.2	Total Radiated Sensitivity (TRS)
This definition is used to calculate the Total Radiated Sensitivity (TRS) value.  For Anechoic Chamber method, the TRS with is defined as:
	
Where the effective isotropic sensitivity (EIS) is defined as the minimum power level at which the throughput exceeds or equal to 95% of the maximum throughput of the specified RMC, at each sampling point, and EISθ and EISϕ are the EIS in the corresponding θ and ϕ polarizations.
The summation form based on the sin weights of TRS with Anechoic Chamber method defined as:
	
Where N and M are the number of sampling intervals for θ and ϕ. θn and ϕm are the measurement angles.
The summation form based on the Clenshaw-Curtis quadrature integral approximation of TRS with Anechoic Chamber method is defined as:
	
Where the value of W(θn) follows Table A.3.5.2-1.
Table A.3.5.2-1 Weights for Clenshaw-Curtis Quadrature with 30o
	Clenshaw-Curtis

	 [deg]
	Weights

	0
	0.007

	30
	0.1315

	60
	0.227

	90
	0.262

	120
	0.227

	150
	0.1315

	180
	0.007



A.3.6	TAS OFF verification procedure
Editor’s note: This clause is incomplete and has several aspects that are yet to be determined.
-	The applicability of this verification procedure is FFS. 
-	The criteria of confirming TAS-OFF based on above verification procedure is FFS. 
-	The below test procedure for TAS OFF is informative and not a mandated action for test lab to be done before UE TRP testing.
As described in Clause 8.2.2 and 9.2.2, for SA and EN-DC testing respectively, the TAS OFF should be ensured before performing TRP test. In order to provide guidance on how to check UE antenna locking condition, this Clause define an informative test procedure to verify TAS OFF.
The general verification procedure is as following:
-	Perform OTA TRP measurement baseline test with top of device pointing towards +Z and display oriented at phi (azimuth) 0 degree following the traditional alignment method;
-	Benchmark with similar TRP measurement OTA test with top of device pointing towards -Z and display oriented at phi (azimuth) 0 degree. The point equivalently spaced from the bottom of the device as the original reference point is spaced from the top of the device will be positioned at the center of the quiet zone. 
Expectation: The magnitude of the TRP measurement being equal; similar 2D and/or 3D radiation pattern is expected (with 180 degrees rotation). This provides non-intrusive confirmation that the device indeed is tested with TAS OFF.
An additional alignment option to perform the above verification procedure is to orient the display in vertical alignment (along z-axis) flip the DUT upside down (vary theta) and perform the comparison of radiation pattern as described above.
The applicability of this verification procedure is FFS. The criteria of confirming TAS-OFF based on above verification procedure is FFS.
Note: The above test procedure is informative and not a mandated action for test lab to be done before UE TRP testing.

<End of changes>

