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10.2.2
Tx directional Requirements
10.2.2.1
OTA E-UTRA DL RS power
10.2.2.1.1
General

DL RS power is an E-UTRA measurement only, it is defined as:

The DL RS power is the resource element power of the Downlink Reference Symbol at the RIB transmitting the DL RS for a cell.

The absolute DL RS power is indicated on the DL-SCH. The absolute accuracy is defined as the maximum deviation between the DL RS power indicated on the DL-SCH and the DL RS power of each E-UTRA carrier.
As such is an absolute power measurement of a single RE.

As the requirement is based on absolute directional power the absolute level will be subject to the same calibration and measurement errors as the EIRP measurement which has previously been analyses in TR 37.842. However as the measurement is for a single RE it is necessary to demodulate the received signal this is done at the same time as the EVM test using the global in channel TX test described in Annex F of TS 36.141.

The demodulated power accuracy test is not as accurate as the power measurement using a power meter for the EIRP accuracy test.
10.2.2.1.2

Test equipment MU
The test equipment MU is based on the equipments ability to accurately measure an LTE channel or RE power.
With a 95% confidence level (1.96σ) and a Gaussian distribution the test equipment MU is 0.65dB.

10.2.2.1.3

MU analysis
As the DL RS power is an absolute measurement most of the uncertainties form the EIRP accuracy remain the same. Also it can be noted that the measured signal is a wanted signal and hence will be beam formed in the same way as the wanted signal, hence any errors which may be dependent on the beam shape will be the same as for the EIRP accuracy measurement.
The MU analysis for indoor anechoic chamber is given in table 10.2.2.1.3-1 and the MU for CART is given in table 10.2.2.1.3-2.
Table 10.2.2.1.3-1: Indoor Anechoic Chamber uncertainty assessment for OTA E-UTRA DL RS power 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
	0.33
	0.33
	Gaussian
	1
	1
	0.33
	0.33

	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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	0.54
	0.58

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
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Table 10.2.2.1.3-2: CATR uncertainty assessment for OTA E-UTRA DL RS power measurement

	EIRP uncertainty budget

	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
	0
	Exp. normal
	2
	1 
	0
	0

	2
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.33
	0.33
	 Gaussian
	1
	 1
	0.33
	0.33

	3
	Standing wave between DUT and test range antenna
	0.21
	0.21
	U-shaped
	√2
	1 
	0.15
	0.15

	4
	RF leakage, test range antenna cable connector terminated.
	0.0012
	0.0012
	Normal
	1
	1 
	0.0012
	0.0012

	5
	QZ ripple with DUT
	0.0928
	0.0928
	Normal 
	1
	1
	0.0928
	0.0928

	Stage 1: Calibration measurement

	6
	Network Analyzer
	0.13
	0.20
	Normal
	1
	1
	0.13
	0.20

	7
	Uncertainty of return loss (S11) measurement of SGH and test receiver (VNA) ports
	0.127
	0.325
	U-shaped
	√2
	1 
	0.09
	0.23

	8
	Insertion loss variation in receiver chain
	0.18
	0.18
	Rectangular
	√3
	1
	0.10
	0.10

	9
	RF leakage, test range antenna cable connector terminated.
	0.0012
	0.0012
	Normal
	1
	1 
	0.0012
	0.0012

	10
	Influence of the calibration antenna feed cable
	0.022
	0.022
	U-shaped
	√2
	1
	0.015
	0.015

	11
	SGH Calibration uncertainty
	0.50
	0.433
	Rectangular
	√3
	1
	0.29
	0.25

	12
	Misalignment  positioning system
	0
	0
	Exp. normal 
	2
	1
	0
	0

	13
	Misalignment  SGH and pointing error
	0.5
	0.5
	Exp. normal
	2
	1
	0.25
	0.25

	14
	Rotary joints
	0.048
	0.048
	U-shaped
	√2
	1
	0.034
	0.034

	15
	Standing wave between SGH and test range antenna
	0.09
	0.09
	U-shaped
	√2
	1 
	0.06  
	0.06  

	16
	QZ ripple with SGH
	0.009
	0.009
	Normal
	1
	1
	0.009
	0.009

	17
	Switching uncertainty
	0.26
	0.26
	Rectangular
	√3
	1
	0.15
	0.15

	Combined standard uncertainty (1σ) [dB]
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	0.59
	0.63

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
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10.2.2.1.4

MU Summary
The different OTA test chamber MU are summarised below:
Table 10.2.2.1.4-1: Test system specific measurement uncertainty values for the EIRP test

	
	Expanded uncertainty ue [dB]

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz

	Indoor Anechoic Chamber
	1.05
	1.13

	Compact Antenna Test Range
	1.16
	1.23

	…
	
	

	…
	
	

	Common maximum accepted test system uncertainty
	[1.1]
	[1.3]


10.2.2.2
OTA Output power dynamics

10.2.2.2.1
General
There are a number of UTRA and E-UTRA dynamic power requirements, they are all relative requirements which specify the dynamic range and step size accuracy of UTRA code domain channels and E-UTRA RE’s.
As the requirements are differential many of the measurement uncertainty values may cancel out however, in some cases demodulated signal power level (code domain power or RE power) are compared to maximum carrier power. As such the differential measurements may use different test equipment setting and hence not all test equipment uncertainties are cancelled out.
In all cases the measured signal are wanted signals and will be subject to the same beam forming as the main beam.
10.2.2.2.2

Test equipment MU

The conducted measurement has only 1 variable that being the measurement equipment. The measurement equipment MU can therefore be assumed to be the same as the conducted MU.
With a 95% confidence level (1.96σ) and a Gaussian distribution the test equipment MU is 0.4dB.

10.2.2.2.3

MU analysis
As the output power dynamics are relative measurements most of the uncertainties form the EIRP accuracy cancel out as the same error will be applied to both of the measured OTA signals. 

This includes all calibration errors, misalignment errors, impedance mismatch and mutual coupling.
As the both the measured OTA signal will have the same beam pattern quiet zone errors, phase curvature errors also can be expected to be the same for both signals.
The MU analysis for indoor anechoic chamber is given in table 10.2.2.2.3-1 and the MU for CART is given in table 10.2.2.2.3-2.
Table 10.2.2.2.3-1: Indoor Anechoic Chamber uncertainty assessment for OTA E-UTRA DL RS power 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

	7
	Uncertainty of the RF Power Measurement Equipment
	0.20
	0.20
	Gaussian
	1
	1
	0.20
	0.20

	9
	Random uncertainty
	0.1
	0.1
	Rectangular
	√3
	1
	0.06
	0.06

	Stage 1: Calibration measurement

	
	
	
	
	
	
	
	
	

	Combined standard uncertainty (1σ) [dB]
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	0.21
	0.21

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
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Table 10.2.2.2.3-2: CATR uncertainty assessment for OTA E-UTRA DL RS power measurement

	EIRP uncertainty budget

	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

	2
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.20
	0.20
	 Gaussian
	1
	 1
	0.20
	0.20

	Stage 1: Calibration measurement

	
	
	
	
	
	
	
	
	

	Combined standard uncertainty (1σ) [dB]
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	0.20
	0.20

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
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10.2.2.2.4

MU Summary
The different OTA test chamber MU are summarised below:
Table 10.2.2.2.4-1: Test system specific measurement uncertainty values for the EIRP test

	
	Expanded uncertainty ue [dB]

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz

	Indoor Anechoic Chamber
	0.42
	0.42

	Compact Antenna Test Range
	0.4
	0.4

	…
	
	

	…
	
	

	Common maximum accepted test system uncertainty
	[0.4]
	[0.4]


--------------End of change-------------
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