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--------------Start of change-------------

10.4.2 
OTA Adjacent channel leakage power ratio

--------------Skip unchanged part-------------
10.4.2.2.4 
MU assessment 

10.4.2.2.4.1 
MU Budget

OTA ACLR requiemenrt has two kinds of requirements. One is relative requirement, and the other is absolute requirement. The absolute requirement is defined as emitted signal power level. The MU budget is similar to the other in-band TRP emission requirement like BS output power except for the MU of test equipment because the received signal at the test equipment is much lower than that of the BS output power. On the other hands, the relative requirement is difined as the differerence between the singal power level of wanted signal and un-wanted signal. In this case, the calibration co-efficient for wanted signal and un-wanted signal could be cancelled. Since the contributions in the calibration stage do not affect the total MU, they can be deleted from the MU budget.
Table 10.4.2.2.4.1-1: In-door anechoic chamber uncertainty assessment condition for EIRP measurement of OTA ACLR absolute requirement
	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna
	

	2
	Pointing misalignment between the AAS BS and the receiving antenna.
	

	3
	Quality of quiet zone
	

	4
	Polarization mismatch between the AAS BS and the receiving antenna
	

	5
	Mutual coupling between the AAS BS and the receiving antenna
	

	6
	Phase curvature
	

	7
	Uncertainty of the RF power measurement equipment
	

	8
	Impedance mismatch in the receiving chain
	

	9
	Random uncertainty
	

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the receiving antenna and the network analyzer 
	

	11
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	

	12
	Impedance mismatch between the reference antenna and the network analyzer
	

	13
	Quality of quiet zone
	

	14
	Polarization mismatch for reference antenna
	

	15
	Mutual coupling between the reference antenna and the receiving antenna
	

	16
	Phase curvature 
	

	17
	Uncertainty of the Network Analyzer
	

	18
	Influence of the reference antenna feed cable

a)
Flexing cables, adapters, attenuators, and connector repeatability
	

	19
	Reference antenna feed cable loss measurement uncertainty
	

	20
	Influence of the receiving antenna feed cable

a)
Flexing cables, adapters, attenuators, and connector repeatability
	

	21
	Uncertainty of the absolute gain of the reference antenna
	

	22
	Uncertainty of the absolute gain of the receiving antenna
	


Table 10.4.2.2.4.1-2: In-door anechoic chamber uncertainty assessment condition for EIRP measurement of OTA ACLR relative requirement
	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna
	

	2
	Pointing misalignment between the AAS BS and the receiving antenna.
	

	3
	Quality of quiet zone
	

	4
	Polarization mismatch between the AAS BS and the receiving antenna
	

	5
	Mutual coupling between the AAS BS and the receiving antenna
	

	6
	Phase curvature
	

	7
	Uncertainty of the RF power measurement equipment
	

	8
	Impedance mismatch in the receiving chain
	

	9
	Random uncertainty
	


10.4.2.2.4.2 
MU Value
At first, the MU for OTA ACLR absolute requirement is derived.
Table 10.4.2.2.4.2-1: In-door anechoic chamber uncertainty assessment for EIRP measurement of OTA BS ACLR absolute requirement
	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
	Positioning misalignment between the AAS BS and the reference antenna
	0.03
	0.03
	Rectangular
	√3
	1
	0.02
	0.02

	2
	Pointing misalignment between the AAS BS and the receiving antenna
	0.3
	0.3
	Rectangular
	√3
	1
	0.17
	0.17

	3
	Quality of quiet zone
	0.10
	0.10
	Gaussian
	1
	1
	0.10
	0.10

	4
	Polarization mismatch between the AAS BS and the receiving antenna
	0.01
	0.01
	Rectangular
	√3
	1
	0.01
	0.01

	5
	Mutual coupling between the AAS BS and the receiving antenna
	0.00
	0.00
	Rectangular
	√3
	1
	0.00
	0.00

	6
	Phase curvature
	0.05
	0.05
	Gaussian
	1
	
	0.05
	0.05

	7
	Uncertainty of the RF Power Measurement Equipment
	0.28
	0.40
	[Gaussian]
	[1]
	[1]
	0.28
	0.40

	8
	Impedance mismatch in the receiving chain
	0.14
	0.33
	U-shaped
	√2
	1
	0.10
	0.23

	9
	Random uncertainty
	0.1
	0.1
	Rectangular
	√3
	1
	0.06
	0.06

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the receiving antenna and the network analyzer
	0.05
	0.05
	U-shaped
	√2
	1
	0.04
	0.04

	11
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.01
	0.01
	Rectangular
	√3
	1
	0.01
	0.01

	12
	Impedance mismatch between the reference antenna and the network analyzer.
	0.05
	0.05
	U-shaped
	√2
	1
	0.04
	0.04

	13
	Quality of quiet zone
	0.10
	0.10
	Gaussian
	1
	1
	0.10
	0.10

	14
	Polarization mismatch for reference antenna
	0.01
	0.01
	Rectangular
	√3
	1
	0.01
	0.01

	15
	Mutual coupling between the reference antenna and the receiving antenna
	0.00
	0.00
	Rectangular
	√3
	1
	0.00
	0.00

	16
	Phase curvature
	0.05
	0.05
	Gaussian
	1
	1
	0.05
	0.05

	17
	Uncertainty of the network analyzer
	0.13
	0.20
	Gaussian
	1
	1
	0.13
	0.20

	18
	Influence of the reference antenna feed cable
	0.05
	0.05
	Rectangular
	√3
	1
	0.03
	0.03

	19
	Reference antenna feed cable loss measurement uncertainty
	0.06
	0.06
	Gaussian
	1
	1
	0.06
	0.06

	20
	Influence of the receiving antenna feed cable
	0.05
	0.05
	Rectangular
	√3
	1
	0.03
	0.03

	21
	Uncertainty of the absolute gain of the reference antenna
	0.5
	0.43
	Rectangular
	√3
	1
	0.29
	0.25

	22
	Uncertainty of the absolute gain of the receiving antenna
	0.00
	0.00
	Rectangular
	√3
	1
	0.00
	0.00

	Combined standard uncertainty (1σ) [dB]
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	0.51
	0.62

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
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MU for OTA adjacent channel leakage ratio TRP measurement is derived from the equation below:
MU for OTA BS adjacent channel leakage ratio = SQRT((Expanded uncertainty of EIPR measurement)2 + (TRP systematic error)2)
TRP systematic error is 0.75 shown in [annex X]

For f ≦ 3GHz,  MU for OTA adjacent channel leakage ratio = SQRT(0.992 +0.752) = 1.24 dB

For 3< f ≦ 4.2GHz,  MU for OTA adjacent channel leakage ratio = SQRT(1.212 + 0.752) = 1.43 dB
Next, the MU for OTA ACLR relative requirement is derived.
Table 10.4.2.2.4.2-2: In-door anechoic chamber uncertainty assessment for EIRP measurement of OTA BS ACLR relative requirement
	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

	1
	Positioning misalignment between the AAS BS and the reference antenna
	0.03
	0.03
	Rectangular
	√3
	1
	0.02
	0.02

	2
	Pointing misalignment between the AAS BS and the receiving antenna
	0.3
	0.3
	Rectangular
	√3
	1
	0.17
	0.17

	3
	Quality of quiet zone
	0.10
	0.10
	Gaussian
	1
	1
	0.10
	0.10

	4
	Polarization mismatch between the AAS BS and the receiving antenna
	0.01
	0.01
	Rectangular
	√3
	1
	0.01
	0.01

	5
	Mutual coupling between the AAS BS and the receiving antenna
	0.00
	0.00
	Rectangular
	√3
	1
	0.00
	0.00

	6
	Phase curvature
	0.05
	0.05
	Gaussian
	1
	
	0.05
	0.05

	7
	Uncertainty of the RF Power Measurement Equipment
	0.14 (wanted)
0.28 (un-wanted)
	0.26 (wanted)

0.40 (unwanted)
	Gaussian
	1
	1
	0.14 (wanted)
0.28 (un-wanted)
	0.26 (wanted)

0.40 (unwanted)

	8
	Impedance mismatch in the receiving chain
	0.14
	0.33
	U-shaped
	√2
	1
	0.10
	0.23

	9
	Random uncertainty
	0.1
	0.1
	Rectangular
	√3
	1
	0.06
	0.06

	Combined standard uncertainty (1σ) [dB]
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	0.27(wanted)

0.37(unwanted)
	0.41(wanted)
0.51(unwanted)


When the measurement of level for wanted signal and un-wanted signal are considered to be independent, the total standard uncertainty (1) is the root-square-sum of combined standard uncertainty of wanted signal and un-wanted signal.

 
uc (Total) = SQRT(uc(wanted)^2 + uc(unwanted)^2)  

Finally, the expanded uncertainty (2) for ACLR relative requirement per point is:

Expanded uncertainty (2) = 1.96*uc(Total).

The ACLR is TRP requirement. However, the wanted signal and un-wanted signal are measured at the same time and same grid. Furthermore, frequencies of ACLR are not far from that of wanted signal. Therefore, beam patterns of wanted signal and ACLR will be quite similar. Therefore, the TRP systematic error should not be applied to ACLR relative requirement.
Table 10.4.2.2.4.2-3: In-door anechoic chamber uncertainty assessment for OTA BS ACLR relative requirement.
	Frequency range
	f ≦ 3GHz
	3GHz < f ≦ 4.2 GHz

	Total standard uncertainty (1) uc (total)
	0.46
	0.65

	Expanded uncertainty (2)
	0.90
	1.28


--------------Next change-------------
10.4.3 
OTA Operating band unwanted emission
--------------Skip unchanged part-------------
10.4.3.2.4.2 
MU Value

Table 10.4.3.2.4.2-1: In-door anechoic chamber uncertainty assessment for OTA OBUE EIRP 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
	Positioning misalignment between the AAS BS and the reference antenna
	0.03
	0.03
	Rectangular
	√3
	1
	0.02
	0.02

	2
	Pointing misalignment between the AAS BS and the receiving antenna
	0.3
	0.3
	Rectangular
	√3
	1
	0.17
	0.17

	3
	Quality of quiet zone
	0.10
	0.10
	Gaussian
	1
	1
	0.10
	0.10

	4
	Polarization mismatch between the AAS BS and the receiving antenna
	0.01
	0.01
	Rectangular
	√3
	1
	0.01
	0.01

	5
	Mutual coupling between the AAS BS and the receiving antenna
	0.00
	0.00
	Rectangular
	√3
	1
	0.00
	0.00

	6
	Phase curvature
	0.05
	0.05
	Gaussian
	1
	
	0.05
	0.05

	7
	Uncertainty of the RF Power Measurement Equipment
	0.28
	0.40
	[Gaussian]
	[1]
	[1]
	0.28
	0.40

	8
	Impedance mismatch in the receiving chain
	0.14
	0.33
	U-shaped
	√2
	1
	0.10
	0.23

	9
	Random uncertainty
	0.1
	0.1
	Rectangular
	√3
	1
	0.06
	0.06

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the receiving antenna and the network analyzer
	0.05
	0.05
	U-shaped
	√2
	1
	0.04
	0.04

	11
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.01
	0.01
	Rectangular
	√3
	1
	0.01
	0.01

	12
	Impedance mismatch between the reference antenna and the network analyzer.
	0.05
	0.05
	U-shaped
	√2
	1
	0.04
	0.04

	13
	Quality of quiet zone
	0.10
	0.10
	Gaussian
	1
	1
	0.10
	0.10

	14
	Polarization mismatch for reference antenna
	0.01
	0.01
	Rectangular
	√3
	1
	0.01
	0.01

	15
	Mutual coupling between the reference antenna and the receiving antenna
	0.00
	0.00
	Rectangular
	√3
	1
	0.00
	0.00

	16
	Phase curvature
	0.05
	0.05
	Gaussian
	1
	1
	0.05
	0.05

	17
	Uncertainty of the network analyzer
	0.13
	0.20
	Gaussian
	1
	1
	0.13
	0.20

	18
	Influence of the reference antenna feed cable
	0.05
	0.05
	Rectangular
	√3
	1
	0.03
	0.03

	19
	Reference antenna feed cable loss measurement uncertainty
	0.06
	0.06
	Gaussian
	1
	1
	0.06
	0.06

	20
	Influence of the receiving antenna feed cable
	0.05
	0.05
	Rectangular
	√3
	1
	0.03
	0.03

	21
	Uncertainty of the absolute gain of the reference antenna
	0.5
	0.43
	Rectangular
	√3
	1
	0.29
	0.25

	22
	Uncertainty of the absolute gain of the receiving antenna
	0.00
	0.00
	Rectangular
	√3
	1
	0.00
	0.00

	Combined standard uncertainty (1σ) [dB]
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	0.51
	0.62

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
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 MU for OTA operating band unwanted emission TRP measurement is derieved from the equation below:
MU for OTA operating band unwanted emission = SQRT((Expanded uncertainty of EIPR measurement)2 + (TRP systematic error)2)
TRP systematic error is 0.75 shown in [annex X]

For f ≦ 3GHz,  MU for OTA operating band unwanted emission = SQRT(0.992 +0.752) = 1.24 dB

For 3< f ≦ 4.2GHz,  MU for OTA operating band unwanted emission = SQRT(1.212 + 0.752) = 1.43 dB
--------------Next change-------------
10.4.4 
OTA Spectrum emission mask
--------------Skip unchanged part-------------
10.4.4.2.4.2 
MU Value

Table 10.4.4.2.4.2-1: In-door anechoic chamber uncertainty assessment for OTA SEM EIRP 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
	Positioning misalignment between the AAS BS and the reference antenna
	0.03
	0.03
	Rectangular
	√3
	1
	0.02
	0.02

	2
	Pointing misalignment between the AAS BS and the receiving antenna
	0.3
	0.3
	Rectangular
	√3
	1
	0.17
	0.17

	3
	Quality of quiet zone
	0.10
	0.10
	Gaussian
	1
	1
	0.10
	0.10

	4
	Polarization mismatch between the AAS BS and the receiving antenna
	0.01
	0.01
	Rectangular
	√3
	1
	0.01
	0.01

	5
	Mutual coupling between the AAS BS and the receiving antenna
	0.00
	0.00
	Rectangular
	√3
	1
	0.00
	0.00

	6
	Phase curvature
	0.05
	0.05
	Gaussian
	1
	
	0.05
	0.05

	7
	Uncertainty of the RF Power Measurement Equipment
	0.28
	0.40
	[Gaussian]
	[1]
	[1]
	0.28
	0.40

	8
	Impedance mismatch in the receiving chain
	0.14
	0.33
	U-shaped
	√2
	1
	0.10
	0.23

	9
	Random uncertainty
	0.1
	0.1
	Rectangular
	√3
	1
	0.06
	0.06

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the receiving antenna and the network analyzer
	0.05
	0.05
	U-shaped
	√2
	1
	0.04
	0.04

	11
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.01
	0.01
	Rectangular
	√3
	1
	0.01
	0.01

	12
	Impedance mismatch between the reference antenna and the network analyzer.
	0.05
	0.05
	U-shaped
	√2
	1
	0.04
	0.04

	13
	Quality of quiet zone
	0.10
	0.10
	Gaussian
	1
	1
	0.10
	0.10

	14
	Polarization mismatch for reference antenna
	0.01
	0.01
	Rectangular
	√3
	1
	0.01
	0.01

	15
	Mutual coupling between the reference antenna and the receiving antenna
	0.00
	0.00
	Rectangular
	√3
	1
	0.00
	0.00

	16
	Phase curvature
	0.05
	0.05
	Gaussian
	1
	1
	0.05
	0.05

	17
	Uncertainty of the network analyzer
	0.13
	0.20
	Gaussian
	1
	1
	0.13
	0.20

	18
	Influence of the reference antenna feed cable
	0.05
	0.05
	Rectangular
	√3
	1
	0.03
	0.03

	19
	Reference antenna feed cable loss measurement uncertainty
	0.06
	0.06
	Gaussian
	1
	1
	0.06
	0.06

	20
	Influence of the receiving antenna feed cable
	0.05
	0.05
	Rectangular
	√3
	1
	0.03
	0.03

	21
	Uncertainty of the absolute gain of the reference antenna
	0.5
	0.43
	Rectangular
	√3
	1
	0.29
	0.25

	22
	Uncertainty of the absolute gain of the receiving antenna
	0.00
	0.00
	Rectangular
	√3
	1
	0.00
	0.00

	Combined standard uncertainty (1σ) [dB]
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	0.51
	0.62

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
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MU for OTA spectrum emission mask TRP measurement is derived from the equation below:

MU for OTA spectrum emission mask = SQRT((Expanded uncertainty of EIPR measurement)2 + (TRP systematic error)2)
TRP systematic error is 0.75 shown in [annex X]

For f ≦ 3GHz,  MU for OTA spectrum emission mask = SQRT(0.992 +0.752) = 1.24 dB

For 3< f ≦ 4.2GHz,  MU for OTA spectrum emission mask = SQRT(1.212 + 0.752) = 1.43 dB
--------------End of change-------------
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