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< Unchanged Text Deleted >
< Beginning of Changes >
[bookmark: _Toc13066135][bookmark: _Toc5698250][bookmark: _Toc13066136]10.4.1.4B	Plane Wave Synthesizer
10.4.1.4B.1	General
The Plane Wave Syntesizer test setup is described in section 10.2.2.3.

10.4.1.4B.2	Calibration
Calibration should be carried out using the same procedure as in 10.2.2.3
10.4.1.4B.3	Procedure
1)	Install the AAS BS as DUT with the manufacturer declared coordinate system reference point in the same place as the phase center of the reference antenna A as shown in figure 10.4.1.4B.3-1. The manufacturer declared coordinate system orientation of the AAS BS is set to be aligned with the testing system.
2)	Set the AAS BS to generate the tested beam with the appropriate test model with the beam peak direction intended to be the same as the testing direction.
3)	Measure mean power (Pmeas) at the measurement equipment (such as a spectrum analyzer or power meter) denoted in figure 10.4.1.4B.3-1.
4)	Measure the appropriate test parameter PR_AAS_desired,C.
5)	Repeat the above steps 3)~5) at a number of discrete directions around the sphere according to the chosen measurement grid, see subclause 10.8.3.
6)	Calculate TRPs from power density, as shown in subclause 10.8.3.
[image: ]
Figure 10.4.1.4B.3-1: PWS setup for TRP measurements 

The appropriate test parameter in step 5 is PR_AAS_desired, C, measured mean power within the desired signal channel bandwidth for each carrier arriving at the measurement equipment connector C in figure 10.4.1.4B.3-1, and  calculation of power powerc using the following equitation:
	PowerC = PR_AAS_desired, C+ L
NOTE: If the test facility only supports single polarization, then measure power with the test facility's test antenna/probe polarization matched to the AAS BS, then measure and sum the power on both polarizations. If the test facility supports dual polarization then measure total power for two orthogonal polarizations and calculate total radiated transmit power as the sum over both polarizations.
10.4.1.4B.4	Test Method limitations and scope
The maximum rated Power Density (PD) per section of the PWS area (e.g. dBm/cm2) might be restricted depending on the implementation. This Power Density at a specific reference plane can be calculated for each DUT as a function of the total radiated power, the test distance and the radiation pattern of the DUT.
10.4.1.4B.5	MU assessment
[bookmark: _Toc5698241]10.4.1.4B.5.1	MU Budget
Table 10.4.1.4B.5.1-1: Plane Wave Synthesizer uncertainty contributions for OTA Base station output power measurement
	UID
	Uncertainty Source
	Details in annex

	
	
	

	Stage 2: DUT measurement

	1
	Misalignment DUT & pointing error
	E6-1

	2
	RF power measurement equipment
	F.1

	3
	Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for DUT antenna
	E6-2

	4
	RF leakage (calibration antenna connector terminated)
	E6-3

	5
	QZ ripple with DUT
	E6-4

	6
	Miscellaneous Uncertainty
	E6-5

	20
	System non-linearity
	E6-14

	Stage 1: Calibration measurement

	7
	Uncertainty of network analyzer
	F.1

	8
	Mismatch (i.e. reference antenna, network analyser and reference cable)
	E6-6

	9
	Insertion loss variation 
	E6-7

	4
	RF leakage (calibration antenna connector terminated)
	E6-3

	10
	Influence of the calibration antenna feed cable
	E6-8

	11
	Uncertainty of the absolute gain of the calibration antenna
	F.1

	12
	Misalignment of positioning system
	E6-9

	13
	Misalignment of calibration antenna & pointing error
	E6-1

	14
	Rotary joints
	E6-10

	15
	Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for calibration antenna
	E6-2

	16
	QZ ripple with calibration antenna
	E6-4

	17
	Switching uncertainty
	E6-11

	18
	Field repeatability
	E6-12

	19
	Frequency flatness
	E6-13


10.4.1.4B.5.2	MU Value
Table 10.4.1.4B.5.2-1: Plane Wave Synthesizer uncertainty assessment for OTA base station output power
	UID
	Uncertainty Source
	Uncertainty Value
	Distribution of the probability
	Divisor based on distribution shapre
	ci
	Std. uncertainty 
ui [dB]

	
	
	f ≦ 3GHz
	3GHz ≦ f < 4.2GHz
	
	
	
	f ≦ 3GHz
	3GHz ≦ f < 4.2GHz

	Stage 2: DUT measurement

	1
	Misalignment DUT & pointing error
	0.10
	0.10
	Rectangular
	√3
	1
	0.06
	0.06

	2
	RF power measurement equipment
	0.14
	0.26
	Gaussian
	1
	 1
	0.14
	0.26

	3
	Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for DUT antenna
	0.05
	0.14
	Rectangular
	√3
	1
	0.03
	0.08

	4
	RF leakage (calibration antenna connector terminated)
	0.086
	0.086
	Normal
	1
	1
	0.09
	0.09

	5
	QZ ripple with DUT
	[0.4]
	[0.4]
	Rectangular
	√3
	1
	[0.23]
	[0.23]

	6
	Miscellaneous Uncertainty
	0.00
	0.00
	Normal
	1
	1
	0.00
	0.00

	20
	System non-linearity
	[0.062]
	[0.062]
	Rectangular
	√3
	1
	[0.04]
	[0.04]

	Stage 1: Calibration measurement

	7
	Uncertainty of network analyzer
	0.13
	0.20
	Normal
	1
	1
	0.13
	0.20

	8
	Mismatch (i.e. reference antenna, network analyser and reference cable)
	0.127
	0.325
	U-shaped
	√2
	1
	0.09
	0.23

	9
	Insertion loss variation 
	0.18
	0.18
	Rectangular
	√3
	1
	0.10
	0.10

	4
	RF leakage (calibration antenna connector terminated)
	0.086
	0.086
	Normal
	1
	1
	0.09
	0.09

	10
	Influence of the calibration antenna feed cable
	0.103
	0.104
	Rectangular
	√3
	1
	0.06
	0.06

	11
	Uncertainty of the absolute gain of the calibration antenna
	0.50
	0.43
	Rectangular
	√3
	1
	0.29
	0.25

	12
	Misalignment of positioning system
	0.00
	0.00
	Exp. normal 
	2
	1
	0.00
	0.00

	13
	Misalignment of calibration antenna & pointing error
	0.05
	0.05
	Rectangular
	√3
	1
	0.03
	0.03

	14
	Rotary joints
	0.00
	0.00
	U-shaped
	√2
	1
	0.00
	0.00

	15
	Longitudinal position uncertainty (i.e. standing wave and imperfect field synthesis) for calibration antenna
	0.12
	0.12
	Rectangular
	√3
	1
	0.07
	0.07

	16
	QZ ripple with calibration antenna
	[0.2]
	[0.2]
	Rectangular
	√3
	1
	[0.12]
	[0.12]

	17
	Switching uncertainty
	0.02
	0.02
	Rectangular
	√3
	1
	0.01
	0.01

	18
	Field repeatability
	0.06
	0.12
	Normal
	1
	1
	0.06
	0.12

	19
	Frequency flatness
	0.13
	0.13
	Rectangular
	√3
	1
	0.08
	0.08

	Combined standard uncertainty (1σ) [dB]
	[0.49]
	[0.60]

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	[0.97]
	[1.17]



The agreed summation error (SE) of 0.75 dB (see subclause 10.8) is then root square sum combined with the per point values to give the following result (with 95% confidence level):
[bookmark: _Hlk20905922]Total uncertainty f ≦ 3GHz (95% confidence level): [1.22dB].
Total uncertainty 3GHz < f ≦ 4.2 GHz (95% confidence level): [1.39dB].
10.4.1.5	Summary
Table 10.4.1.5-1: Test system specific measurement uncertainty values for the OTA BS output power test
	
	Expanded uncertainty ue [dB]

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz

	Indoor Anechoic Chamber
	1,1
	1,3

	Compact Antenna Test Range
	1,4
	1,5

	Near Field chamber
	
	

	Reverberation chamber
	1.4
	1.46

	Plane Wave Synthesizer
	[1.22]
	[1.39]

	Common maximum accepted test system uncertainty
	1.4
	1.5



< End of Changes >

< Unchanged Text Deleted >
< Beginning of Changes >
10.4.2.4B	Plane Wave Synthesizer
[bookmark: _Toc5698260]10.4.2.4B.1	General
The Plane Wave Synthesizer test setup is described in section 10.2.2.3.
[bookmark: _Toc5698261]10.4.2.4B.2	Calibration
[Note: This stage may be omitted provided calibration stage has been performed already during output power measurement]
Calibration of the PWS test setup should be carried out in the same manner as described for the TRP procedure in subclause 10.4.1.4B.2.
10.4.2.4B.3	Procedure
1)	Align DUT with boresight of the range antenna.
2)	Configure carrier at a power level according to the manufacturer's declared rated output power and test configuration.
3)	Measure wanted and adjacent channel power for the frequency offsets both side of carrier frequency considering both polarizations of the range antenna. In multiple carrier case only offset frequencies below the lowest and above the offsets highest carrier frequency used shall be measured for ACLR; offsets in between carriers may be subject to CACLR according to the rules in 37.105.
4)	Repeat step 4 for additional points for all necessary points needed for full TRP for the wanted signal and adjacent channel emissions.
5)	Calculate ACLR or CACLR from the wanted signal TRP and the adjacent channel emissions TRP,
The appropriate parameters in step 5 are:
PR_AAS_desired, C: Measured mean power within the desired signal channel bandwidth for each carrier at the measurement equipment connector at C in figure 10.4.1.4B.3-1.
PR_AAS_emission, C: Measured mean emission power in the neighbouring channel bandwidth for each carrier at the measurement equipment connector at C in figure 10.4.1.4B.3-1.
Calculation of Powers Powerd and Powere using following formula:
	Powerc = PR_AAS_desired, c+ L
	Powere = PR_AAS_emission, C+ L
After calculation of TRP from power as shown in subclause 10.8, calculate ACLR.
10.4.2.4B.4	Test Method limitations and scope
The maximum rated Power Density (PD) per section of the PWS area (e.g. dBm/cm2) might be restricted depending on the implementation. This Power Density at a specific reference plane can be calculated for each DUT as a function of the total radiated power, the test distance and the radiation pattern of the DUT.
10.4.2.4B.5	MU assessment 
10.4.2.4B.5.1	MU Budget
The MU budget is the same as in subclause 10.4.1.4B.5.1.
10.4.2.4B.4.2	MU Value
The MU Value for absolute ACLR measurements is the same as in subclause 10.4.1.4B.5.2.
Table 10.4.2.4B.4.2-1: PWS uncertainty assessment for relative ACLR 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
	Misalignment DUT & pointing error
	0.10
	0.10
	Rectangular
	√3
	1
	0.06
	0.06

	2
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.14
	0.26
	Gaussian
	1
	 1
	0.14
	0.26

	5
	QZ ripple with DUT
	[0.4]
	[0.4]
	Rectangular
	√3
	1
	[0.23]
	[0.23]

	19
	Frequency flatness
	0.13
	0.13
	Rectangular
	√3
	1
	0.08
	0.08

	Stage 1: Calibration measurement

	7
	Uncertainty of network analyzer
	0.13
	0.20
	Normal
	1
	1
	0.13
	0.20

	8
	Mismatch (i.e. reference antenna, network analyser and reference cable)
	0.127
	0.325
	U-shaped
	√2
	1 
	0.09
	0.23

	8
	Insertion loss variation 
	0.18
	0.18
	Rectangular
	√3
	1
	0.10
	0.10

	17
	Switching uncertainty
	0.02
	0.02
	Rectangular
	√3
	1
	0.01
	0.01

	Combined standard uncertainty (1σ) [dB]


	[0.34]
	[0.42]

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


	[0.67]
	[0.95]



The agreed summation error (SE) of 0,75 dB is then root square sum combined with the per point values to give the following result (with 95% confidence level):
Total uncertainty f ≦ 3GHz (95% confidence level): [1.01] dB
Total uncertainty 3GHz < f ≦ 4.2 GHz (95% confidence level): [1.21] dB
[bookmark: _Toc5698269]10.4.2.5	Summary
Table 10.4.2.5-1: Test system specific measurement uncertainty values for the OTA absolute ACLR
	
	Expanded uncertainty ue [dB]

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz

	Indoor Anechoic Chamber
	1,1
	1,3

	Compact Antenna Test Range
	2,2
	2,7

	Near Field chamber
	
	

	Reverberation chamber
	1.40
	1.46

	Plane Wave Synthesizer
	[1.22]
	[1.39]

	Common maximum accepted test system uncertainty
	2,2
	2,7



Table 10.4.2.5-2: Test system specific measurement uncertainty values for the OTA relative ACLR
	
	Expanded uncertainty ue [dB]

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz

	Indoor Anechoic Chamber
	
	

	Compact Antenna Test Range
	1,0
	1,2

	Near Field chamber
	
	

	Reverberation chamber
	1.40
	1.46

	Plane Wave Synthesizer
	[1.01]
	[1.21]

	Common maximum accepted test system uncertainty
	1,0
	1,2



< End of Changes >

< Beginning of Changes >
10.4.3.4B	Plane Wave Synthesizer
10.4.3.4B.1	General
The Plane Wave Synthesizer test setup is described in section 10.2.2.3.
10.4.3.4B.2	Calibration
[Note: This stage may be omitted provided calibration stage has been performed already during output power measurement]
Calibration should be carried out using the same procedure as in 10.4.1.4B.2.
Calibration shall be performed individually for each frequency at which unwanted emissions are measured. (This may involve calibration measurement or interpolation between calibration points).
[bookmark: _Toc5698275]10.4.3.4B.3	Procedure
Reference procedure in subclause 10.4.1.4B.3.
The appropriate parameters in step 5 is the mean power for OBUE test for each carrier arriving at the measurement equipment connector, denoted by PR_AAS_OBUE, C, and calculation of EIRP EIRPe using following formula:
	EIRPe = PR_AAS_OBUE_C+ L

10.4.3.4B.4	MU assessment 
10.4.3.4B.4.1	MU Budget
The MU budget is the same as in subclause 10.4.14B.5.1.
10.4.3.4B.4.2	 MU Value
The MU value is the same as in subclause 10.4.1.4B.5.2.


[bookmark: _Toc5698286]10.4.3.5	Summary
Table 10.4.3.5-1: Test system specific measurement uncertainty values for the OTA operating band unwanted emissions measurement
	
	Expanded uncertainty ue [dB]

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz

	Indoor Anechoic Chamber
	1,1
	1,3

	Compact Antenna Test Range
	1,8
	2,0

	Near Field chamber
	
	

	Reverberation chamber
	1.40
	1.46

	Plane Wave Synthesizer
	[1.22]
	[1.39]

	Common maximum accepted test system uncertainty
	1,8
	2,0



< End of Changes >

< Unchanged Text Deleted >
< Beginning of Changes >
[bookmark: _Toc5698296]10.4.4.4B	Plane Wave Synthesizer
10.4.4.4B.1	General
The Plane Wave Synthesizer test setup is described in section 10.2.2.3.
10.4.4.4B.2	Calibration
[Note: This stage may be omitted provided calibration stage has been performed already during output power measurement]
Calibration should be carried out using the same procedure as in 10.4.1.4B.2.
Calibration shall be performed individually for each frequency at which unwanted emissions are measured. (This may involve calibration measurement or interpolation between calibration points).
10.4.4.4B.3	Procedure
Reference procedure in subclause 10.4.1.4B.3.
The appropriate parameters in step 5 is the mean power for OBUE test for each carrier arriving at the measurement equipment connector, denoted by PR_AAS_SEM, C, and calculation of Power Powere using following formula:
	Powere = PR_AAS_SEM_C+ L
10.4.4.4B.4	MU assessment 
10.4.4.4B.4.1	MU Budget
The MU budget is the same as in subclause 10.4.1.4B.5.1.
10.4.4.4B.4.2	MU Value
The MU value is the same as in subclause 10.4.1.4B.5.2.

[bookmark: _Toc5698310]10.4.4.5	Summary
Table 10.4.4.5-1: Test system specific measurement uncertainty values for the OTA SEM
	
	Expanded uncertainty ue [dB]

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz

	Indoor Anechoic Chamber
	1,2
	1,3

	Compact Antenna Test Range
	1,8
	2,0

	Near Field chamber
	[1.4]
	[1.6]

	Reverberation chamber
	1.40
	1.46

	Plane Wave Synthesizer
	[1.22]
	[1.39]

	Common maximum accepted test system uncertainty
	1,8
	2,0



< End of Changes >
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