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1. Introduction
This contribution proposes a measurement uncertainty framework and assessment for OTA operating band unwanted emissions measurement in a compact antenna test range which is one possible method for conformance testing of AAS base stations. We believe that similarly to FR1, the OBUE MU can be based upon the EIRP accuracy MU budget.


2. Discussion

Unwanted emissions are specified with TRP as the metric. If TRP is measured by integration of individual EIRP measurements, then the basic MU budget can be derived from the EIRP accuracy MU budget. Additional uncertainty relating to the so-called “systematic error” may need to be added; this is the subject of a separate discussion.

Two issues are under discussion in relation to the EIRP accuracy MU budget; one is the instrument uncertainties. The uncertainties quoted here relate to experience in the lab with carefully calibrated instruments. Instrument uncertainty may be the subject of separate generic discussion. 

[bookmark: _GoBack]A second discussion point is on the need for an LNA in the measurement setup. The lowest emissions mask level is -13dBm for a WA BS. Assuming around e.g. 70-80dB pathloss in the far field (including test antenna gain and cable losses), then the measured TRP level would be around -80 to -90 dBm/MHz. There may not be so much DUT antenna pattern variation for unwanted emissions, and these levels come close to the noise floor of a spectrum analyser. Possibly an LNA may be needed, although with careful calibration the impact of an LNA on the MU budget may anyhow be small. 

In addition, the used EIRP uncertainty is assuming long enough sweeping time. Possibly, to speed up the measurements, a shorter sweeping time could affect the proposed measurement uncertainty. Such a change in accuracy may be counteracted by an averaging effect arising from taking multiple independent measurements around the sphere.

Based on radiated transmit power in MU, framework on uncertainty budget have been reused.

Compact antenna test range uncertainty contributions for AAS BS OTA operating band unwanted emissions measurement
	UID
	Description of uncertainty contribution
	Details in annex of [1]

	Stage 2: DUT measurement

	1
	Misalignment DUT & pointing error
	B2-1

	2
	RF power measurement equipment
	E

	3
	Standing wave between DUT and test range antenna
	B2-3

	4
	RF leakage (SGH connector terminated & test range antenna connector cable terminated)
	B2-4

	5
	QZ ripple DUT
	B2-5

	19
	Miscellaneous uncertainty
	B2-14

	Stage 1: Calibration measurement

	6
	Uncertainty of network analyser
	E

	7
	Mismatch of receiver chain
	B2-7

	8
	Insertion loss variation of receiver chain
	B2-8

	9
	RF leakage, (SGH connector terminated & test range antenna connector cable terminated)
	B2-4

	10
	Influence of the calibration antenna feed cable:
a)	Flexing cables, adapters, attenuators, connector repeatability
	B2-9

	11
	Uncertainty of the absolute gain of the calibration antenna
	E

	12
	Misalignment positioning system
	B2-11

	13
	Misalignment of calibration antenna and test range antenna
	B2-1

	14
	Rotary Joints
	B2-12

	15
	Standing wave between reference calibration antenna and test range antenna
	B2-3

	16
	Quality of quiet zone
	B2-5

	20
	Switching uncertainty
	B2-15




Compact antenna test range uncertainty assessment for AAS BS OTA operating band unwanted emissions measurement
	UID
	Uncertainty Source
	Uncertainty value
24.25<f
<29.5GHz
	Uncertainty value
37<f
<40GHz
	Distribution of the probability
	Divisor based on distribution shape
	ci 
	Standard uncertainty ui [dB]
24.25<f
<29.5GHz
	Standard uncertainty ui [dB]
37<f
<40GHz

	Stage 2: DUT measurement

	1
	Misalignment  DUT & pointing error
	0.2
	0.2
	Exp. normal
	2
	1 
	0.1
	0.1

	2
	
RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.5
	0.7
	 Gaussian
	1
	 1
	0.5
	0.7

	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.
	0.01
	0.01
	Normal
	1
	1 
	0.01
	0.01

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

	Stage 1: Calibration measurement

	6
	Network Analyzer
	0.3
	0.3
	Normal
	1
	1
	0.3
	0.3

	7
	Uncertainty of return loss (S11) measurement of SGH and test receiver (VNA) ports
	0.43
	0.57
	U-shaped
	√2
	1 
	0.3
	0.4

	8
	Insertion loss variation in receiver chain
	0.18
	0.18
	Rectangular
	√3
	1
	0.1
	0.1

	9
	RF leakage, test range antenna cable connector terminated.
	0.01
	0.01
	Normal
	1
	1 
	0.01
	0.01

	10
	Influence of the calibration antenna feed cable
	0.21
	0.29
	U-shaped
	√2
	1
	0.15
	0.2

	11
	SGH Calibration uncertainty
	0.52
	0.52
	Rectangular
	√3
	1
	0.3
	0.3

	12
	Misalignment  positioning system
	0.2
	0.2
	Exp. normal 
	2
	1
	0.1
	0.1

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

	14
	Rotary joints
	0
	0
	U-shaped
	√2
	1
	0
	0

	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
	0.43
	0.43
	Rectangular
	√3
	1
	0.25
	0.25

	Combined standard uncertainty (1σ) [dB]


	[0.86] 
	[1.03] 

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


	[1.67] 
	[2.02] 





3. Conclusion
This contribution presents an example of the measurement uncertainty framework and budget for OBUE measurements. The basic MU is 1.67dB for 28GHz and 2.02dB for 39GHz; SE arising from the TRP calculation may need to be combined with these values.
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