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[bookmark: _Toc515552137]10.4.1.4	Near Field 
[bookmark: _Toc515552138]10.4.1.4.1	General
The system is depicted in section 10.2.2.4.1. In case of OTA Base Station output power measurements, NF to FF transform is not needed since TRP is computed based on power density measured in Near Field by sampling properly the declared beam.
[bookmark: _Toc515552139]10.4.1.4.2	Calibration
Stage 1 – Calibration: 
Calibration shall be done with the procedure shown in section 10.2.2.4.2 
[bookmark: _Toc515552140]10.4.1.4.3 	Procedure
Stage 2 - Measurement:
The testing procedure consists of the following steps:

1) Configure the beam of the AAS BS according to the required conditions for the TRP test
2) Set the AAS BS to transmit the test signal at the maximum power according to the appropriate test model e.g. E-TM1.1. 
3) Measure the power density at a number of points (Theta;Phi) in the beam according to the chosen measurement grid. Refer to Annex X for details about measurement grids for TRP measurements
4) Calculate TRP from the measured power density as in Annex X
[bookmark: _Toc515552141]10.4.1.4.4 	MU assessment 
[bookmark: _Toc515552142]10.4.1.4.4.1 	MU Budget
Table 10.4.1.4.4.1-1: Near field test range uncertainty contributors in power density pattern measurement
	UID
	Description of uncertainty contribution
	Details in annex

	
	Stage 2: Near Field AAS power density pattern measurement

	1
	Axes Intersection
	B4-1

	2
	Axes Orthogonality
	B4-2

	3
	Horizontal Pointing
	B4-3

	4
	Probe Vertical Position
	B4-4

	5
	Probe H/V pointing
	B4-5

	6
	Measurement Distance
	B4-6

	7
	Amplitude and Phase Drift
	B4-7

	8
	Amplitude and Phase Noise
	B4-8

	9
	Leakage and Crosstalk
	B4-9

	10
	Amplitude Non-Linearity
	B4-10

	11
	Amplitude and Phase Shift in rotary joints
	B4-11

	12
	Channel Balance Amplitude and Phase
	B4-12

	13
	Probe Polarization Amplitude and Phase
	B4-13

	14
	Probe Pattern Knowledge
	B4-14

	15
	Multiple Reflections
	B4-15

	16
	Room Scattering
	B4-16

	17
	DUT support Scattering
	B4-17

	18
	Positioning
	B4-21

	19
	Probe Array Uniformity
	B4-22

	20
	Mismatch of receiver chain (i.e. between receiving antenna and measurement receiver)
	B4-23

	21
	Insertion loss of receiver chain
	B4-24

	22
	Uncertainty of the absolute gain of the probe antenna
	B4-25

	23
	Measurement Equipment (spectrum Analyzer)
	E

	24
	Measurement repeatability - Positioning Repeatability
	B4-27

	
	Stage 1: Calibration measurement

	25
	Uncertainty of network analyser
	E

	26
	Mismatch of receiver chain
	B4-29

	27
	Insertion loss of receiver chain
	B4-30

	28
	Mismatch in the connection of the calibration antenna
	B4-31

	29
	Influence of the calibration antenna feed cable
	B4-32

	30
	Influence of the probe antenna cable
	B4-33

	31
	Uncertainty of the absolute gain of the calibration antenna
	E

	32
	Short term repeatability
	B4-35



Note: Refer to TR 37.842 for description of each uncertainty term

[bookmark: _Toc515552144]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

	Stage 1: Calibration measurement

	25
	Network analyzer
	0.13
	0.20
	Gaussian
	1.00
	1
	0.13
	0.20

	26
	Mismatch of receiver chain
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	27
	Insertion loss of receiver chain
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	28
	Mismatch in the connection of the calibration antenna
	0.02
	0.02
	U-Shaped
	1.41
	1
	0.01
	0.01

	29
	Influence of the calibration antenna feed cable
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	30
	Influence of the probe antenna cable
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	31
	Reference antenna
	0.50
	0.25
	Rectangular
	1.73
	1
	0.29
	0.25

	32
	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 TRP measurement is derived from the equation below:
MU for OTA BS output power = Expanded uncertainty of power density pattern measurement + TRP systematic error
TRP systematic error is shown in [annex X]
For f ≦ 3GHz,  MU for OTA BS output power = 1.15 + x.x = x.x dB
For 3< f ≦ 4.2GHz,  MU for OTA BS output power = 1.37 + x.x = x.x dB]
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