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1. Introduction
This contribution presents spurious emissions OTA test procedure and MU for an indoor anechoic chamber test method for conformance testing. 


2. Spurious emission OTA conformance requirement
In order that the requirement is measurable the total radiated power may be approximated as the sum of the EIRP at a number of discrete directions around the sphere as follows:
[image: ] , where EIRPe is the filtered mean emission power in the spurious domain and p1 and p2 denotes two orthogonal polarizations.
[bookmark: _Toc496014803]
3. Indoor anechoic chamber test method for spurious emissions
[bookmark: _Hlk506307871]The method measures spurious emissions in an anechoic chamber with the separation between the manufacturer declared coordinate system reference point of the AAS BS and the phase centre of the receiving antenna of no less than 2D2/λ, where D is the largest dimension of the antenna of AAS BS and λ is the wavelength. One or some receiving antennas  cover the whole frequency region of spurious emissions. The measurement system setup is as depicted in figure 10.3.2.1-1.
The maximum size of the DUT is a chamber restriction that would affect the quality of the quiet zone. For larger DUT sizes larger size chambers should be considered such that the uncertainty of the quiet zone is taken into account. One or some reference antennas cover the whole frequency region of spurious emissions. The measurable frequency region of spurious emissions is limited by the frequency characteristics of receiving and reference antennas. 
The test consists of two stages: the calibration and the measurement. The test procedure is as follows.

[image: ]
Figure 10.3.2.1-1: Indoor Anechoic Chamber measurement system setup for spurious emissions OTA
[bookmark: _Hlk506308082][bookmark: _Toc479296410][image: ]
[bookmark: _Hlk506308051]Figure 10.3.2.3-1: Indoor Anechoic Chamber calibration system setup for spurious emissions OTA
Stage 1 - Calibration:[The following procedure is completed every measured frequency range] 
1)	Connect the reference antenna and the receiving antenna for measuring the target spurious emission frequency range to the measurement RF out port and RF in port of the network analyzer, respectively, as shown in figure 10.3.2.3-1.
2)	Install the reference antenna with its beam peak direction and the height of its phase centre aligned with the receiving antenna.
3)	Set the frequency range of the network analyzer to the target spurious emission frequency range and measure LFEIRP, E→D which is equivalent to 20log|S21| (dB) obtained by the network analyzer:
-	LFEIRP, E→D: Pathloss between E and D in figure 10.3.2.3-1.
4)	Measure the cable loss, LFEIRP, E→F between the reference antenna connector and the network analyzer connector for the target spurious emission frequency range:
-	LFEIRP, E→F: Cable loss between E and F in figure 10.3.2.3-1 for the target spurious emission frequency range.
5)	Calculate the calibration value for the target spurious emission frequency range between A and D with the following formula:
-	LEIRP_cal, A→D = LFEIRP, E→D  + GREF_ANT_EIRP, A→F -LFEIRP, E→F.
-	LEIRP_cal, A→D:  Calibration value between  A and D in figure 10.3.2.3-1.
-	GREF_ANT_EIRP, A→F: Antenna gain of the reference antenna.
Stage 2 - Measurement:
6)	Uninstall the reference antenna and install the AAS BS with the manufacturer declared coordinate system reference point in the same place as the phase centre of the reference antenna. The manufacturer declared coordinate system orientation of the AAS BS is set to be aligned with the testing system.
7)	Set the AAS BS to generate the tested beam with the beam peak direction intended to be the same as the testing direction.
8)	Rotate the AAS BS to make the testing direction aligned with the direction of the receiving antenna.
9)	Set the AAS BS to transmit the test signal at the maximum power according to E-TM1.1. 
10)	Measure the mean powers for spurious emissions in the target spurious emission frequency range for each carrier arriving at the measurement equipment connector, denoted by PR_AAS_spurious, D, 
-	PR_AAS_spurious, D: Measured spurious mean power for each carrier at the measurement equipment connector at D in figure 10.3.2.3-1.
11)	Calculate the EIRP with the following formula:
	EIRPe = PR_AAS_spurious, D+ LEIRP_cal, A→D
12)	Repeat the above steps 10)~11) at a number of discrete directions around the sphere
13)	Calculate TRP following the equation for each frequency range of reference antenna
[image: ] , where EIRPe is the filtered mean emission power in the spurious domain and p1 and p2 denotes two orthogonal polarizations.

4. Indoor anechoic chamber Uncertainty Assessment for spurious emissions OTA
TRP requirement is defined as the sum of measured EIRP values around sphere. Therefore, the EIRP measurement uncertainties of spurious emissions for an indoor anechoic chamber are the same as EIRP measurement for radiated transmit power in Rel-13 AAS specification except for target frequency range. The uncertainties of the measurement equipment and the antenna in the extended frequency range (4.2 GHz <f < 12.75GHz) is TBD..
 






Table 1: Indoor Anechoic Chamber uncertainty assessment for EIRP measurement of spurious emissions OTA
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

	
	
	f ≦
 3GHz
	3GHz < f
 ≦ 4.2 GHz
	4.2GHz < f ≦ 12.75GHz
	
	
	
	

	
	
	
	
	
	
	
	
	f ≦
 3GHz
	3GHz < f
 ≦ 4.2 GHz
	4.2GHz < f ≦ 12.75GHz

	Stage 2: DUT measurement
	

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

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

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

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

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

	6
	Phase curvature
	0.05
	0.05
	0.05
	Gaussian
	1
	
	0.05
	0.05
	0.05

	7
	Uncertainty of the RF Power Measurement Equipment
	0.14
	0.26
	TBD
	Gaussian
	1
	1
	0.14
	0.26
	TBD

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

	9
	Random uncertainty
	0.1
	0.1
	0.1
	Rectangular
	√3
	1
	0.06
	0.06
	0.06

	Stage 1: Calibration measurement

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

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

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

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

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

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

	16
	Phase curvature
	0.05
	0.05
	0.05
	Gaussian
	1
	1
	0.05
	0.05
	0.05

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

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

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

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

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

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

	Combined standard uncertainty (1σ) [dB]


	0.44
	0.54
	TBD

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


	0.87
	1.06
	TBD







5. Conclusion
This contribution presents:
· OTA spurious emissions measurement description and MU values 
· Further investigation of the dynamic range of spurious emission measurement equipment may be necessary.
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