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[bookmark: _Toc481570469][bookmark: _Toc519094842]------------------------------ Modified section ------------------------------
[bookmark: _Toc526337845]10.4.1.4.4.2	MU Value
Table 10.4.1.4.4.2-1: Near field test range uncertainty assessment for power density pattern measurement
	UID
	Uncertainty source
	Uncertainty value
f ≦ 3GHz
	Uncertainty value
3GHz ≦ f < 4.2 GHz
	Distribution of the probability
	Divisor based on distribution shape
	 ci
	Standard uncertainty ui [dB]
f ≦ 3GHz
	Standard uncertainty ui  [dB]
3GHz < f ≦ 4.2 GHz

	Stage 2: DUT measurement

	1
	Axes Intersection
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	2
	Axes Orthogonality
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	3
	Horizontal Pointing
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	4
	Probe Vertical Position
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	5
	Probe H/V pointing
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	6
	Measurement Distance
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	7
	Amplitude and Phase Drift
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	8
	Amplitude and Phase Noise
	0.02
	0.02
	Gaussian
	1.00
	1
	0.02
	0.02

	9
	Leakage and Crosstalk
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	10
	Amplitude Non-Linearity
	0.04
	0.04
	Gaussian
	1.00
	1
	0.04
	0.04

	11
	Amplitude and Phase Shift in rotary joints
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	12
	Channel Balance Amplitude and Phase
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	13
	Probe Polarization Amplitude and Phase
	0.0001
	0.0001
	Gaussian
	1.00
	1
	0.00
	0.00

	14
	Probe Pattern Knowledge
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	15
	Multiple Reflections
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	16
	Room Scattering
	0.09
	0.09
	Gaussian
	1.00
	1
	0.09
	0.09

	17
	DUT support Scattering
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	18
	Positioning
	0.03
	0.03
	Rectangular
	1.73
	1
	0.02
	0.02

	19
	Probe Array Uniformity
	0.055
	0.055
	Gaussian
	1.00
	1
	0.06
	0.06

	20
	Mismatch of receiver chain 
	0.284
	0.284
	U-Shaped
	1.41
	1
	0.20
	0.20

	21
	Insertion loss of receiver chain
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	22
	Uncertainty of the absolute gain of the probe antenna
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	23
	Measurement Equipment (Spectrum Analyzer)
	0.41
	0.56
	Gaussian
	1.00
	1
	0.41
	0.56

	24
	Measurement repeatability - positioning repeatability
	0.15
	0.15
	Gaussian
	1.00
	1
	0.15
	0.15

	25
	Test system frequency flatness
	[0.25]
	[0.25]
	Gaussian
	1.00
	1
	[0.25]
	[0.25]

	Stage 1: Calibration measurement

	26
	Network analyzer
	0.13
	0.20
	Gaussian
	1.00
	1
	0.13
	0.20

	27
	Mismatch of receiver chain
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	28
	Insertion loss of receiver chain
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	29
	Mismatch in the connection of the calibration antenna
	0.02
	0.02
	U-Shaped
	1.41
	1
	0.01
	0.01

	30
	Influence of the calibration antenna feed cable
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	31
	Influence of the probe antenna cable
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	32
	Reference antenna
	0.50
	0.25
	Rectangular
	1.73
	1
	0.29
	0.25

	33
	Short term repeatability
	0.088
	0.088
	Gaussian
	1.00
	1
	0.09
	0.09

	Combined standard uncertainty (1σ) [dB]


	[0.59]
	[0.70]

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]


	[1.15]
	[1.37]



MU for OTA BS Output Power is the RSS of MU per point measurement (table 10.4.1.4.4.2-1) and TRP summation error (subclause 10.8):
[bookmark: _Hlk528759947]	
For OTA BS Output Power measured in Near Field setup the MU is:

	 =1.87dB]

	 =2dB]
------------------------------ End of modified section ------------------------------


------------------------------ Modified section ------------------------------

[bookmark: _Toc526337875][bookmark: _Hlk528662337]10.4.3.4	Near Field 
[bookmark: _Toc526337876]10.4.3.4.1	General
The system is depicted in section 10.2.3.4.1. In case of OTA OBUE measurement, NF to FF transform is not needed since TRP is computed based on power density measured in Near Field by sampling properly the power density for OBUE.
[bookmark: _Toc526337877]10.4.3.4.2	Calibration
Stage 1 – Calibration: 
Calibration shall be done with the procedure shown in section 10.2.3.4.2 
[bookmark: _Toc526337878]10.4.3.4.3	Procedure
Stage 2 - Measurement:
Refer to section 10.4.1.4.3. The measured power in step 3 is the power density for OBUE test for each carrier arriving at the measurement equipment connector.
[bookmark: _Toc526337879]10.4.3.4.4	MU assessment 
[bookmark: _Toc526337880]10.4.3.4.4.1	MU Budget
Refer to clause 10.4.1.4.4.1 for MU budget, and to TR 37.842 for description of each uncertainty
Note: Refer to TR 37.842 for description of each uncertainty term
[bookmark: _Toc526337881]10.4.3.4.4.2	MU Value
Refer to clause 10.4.1.4.4.2 for MU value per point measurement.
MU for OTA OBUE is the RSS of MU per point measurement (table 10.4.1.4.4.2-1) and TRP summation error (Subclause 10.8):
	


For OTA OBUE measured in Near Field setup the MU is:

	 =1.4dB

	 =1.6dB

------------------------------ End of modified section ------------------------------



------------------------------ Modified section ------------------------------
[bookmark: _Toc526337899]10.4.4.4	Near Field 
[bookmark: _Toc526337900]10.4.4.4.1	General
The system is depicted in section 10.2.3.4.1. In case of OTA Spectrum Emission Mask measurement, NF to FF transform is not needed since TRP is computed based on power density measured in Near Field by sampling properly the power density for SEM.
[bookmark: _Toc526337901]10.4.4.4.2	Calibration
Stage 1 – Calibration: 
Calibration shall be done with the procedure shown in section 10.2.3.4.2 
[bookmark: _Toc526337902]10.4.4.4.3	Procedure
Stage 2 - Measurement:
Refer to section 10.4.1.4.3. The measured power in step 3 is the power density for SEM test for each carrier arriving at the measurement equipment connector.
[bookmark: _Toc526337903]10.4.4.4.4	MU assessment 
[bookmark: _Toc526337904]10.4.4.4.4.1	MU Budget
Refer to clause 10.4.1.4.4.1 for MU budget, and to TR 37.842 for description of each uncertainty
Note: Refer to TR 37.842 for description of each uncertainty term
[bookmark: _Toc526337905]10.4.4.4.4.2	MU Value
Refer to clause 10.4.1.4.4.2 for MU value per point measurement.
MU for OTA Spectrum Emission Mask is the RSS of MU per point measurement (table 10.4.1.4.4.2-1) and TRP summation error (Subclause 10.8):
	


For OTA Spectrum Emission Mask measured in Near Field setup the MU is:

	 =1.4dB

	 =1.6dB]
------------------------------ End of modified section ------------------------------



------------------------------ Modified section ------------------------------

10.8	TRP measurement
10.8.1	General
The TRP or the radiated power is simply the total power radiated by an EUT, as in clause 5.1.1. In theory, due to energy conservation, TRP is independent of choice of test distance..
In theory, TRPReference is defined as the integral of the EUT’s far field radiation pattern over a spherical surface, that is
	
where  is the radiation intensity at each angle in watts per Steradian. In the far field, the radiation intensity can be defined as
	
Thus the definite integral for TRPReference becomes
	 
Since EIRP is defined only in the far field,  some occasions the power measurements can be performed at distances less than 2d2/λ (the traditional approximate far-field distance ).,  It may be possible to measure power density in near field considering only the magnitude of the tangential part of E field,  with an acceptable level of accuracy assuming far field conditions. Thus equation can be expressed as
	
where   and     (intrinsic impedance of vacuum). 
The minimum distance between the measurement antenna and the smallest sphere enclosing the EUT must be at least 2λ.
In practice, discrete samples of EIRP or power density are measured at different directions  over the entire sphere, which are used to numerically approximate the surface TRPReference integral.  The obtained value, TRPEstimate , is an approximation of TRPReference and the difference between them is defined as the TRP summation error.
	TRPsyserr SE= | TRPEstimate – TRPreference |   (in dB)
When measuring radiated power, at each measurement point, two partial results for two orthogonal polarizations needs to be added. These can be the θ and φ polarizations or any pair of orthogonal polarizations.
The distribution of sampling points on the spherical surface depends the type of sampling grids applied. In following subclauses we describe several spherical sampling grids which can be applied to EIRP or power density measurements. 
------------------------------ End of modified section ------------------------------
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