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1. Introduction

This paper presents a proposal for FR2 OBUE uncertainty budget for compact test range (CATR), focussing in particular on the relative ACLR. 
2. Discussion
Unwanted emissions are specified with TRP as the metric. Measurement methods using sparse grid have been discussed for quite some time in RAN4. Based on the TRP measurement method, each measured sample in the grid would have same absolute measurement uncertainty as EIRP accuracy. The tentative measurement uncertainty value for FR2 EIRP accuracy is described in detail in [1] and framework which can be seen in annex A proposes 2 measurement uncertainty level of around ~1.7 dB for ~28 GHz and ~2.0 dB for ~39 GHz respectively.
For relative ACLR, absolute TRP levels are calculated for the wanted channel and for the adjacent channel. The ratio of the TRP numbers is then calculated. Even though the individual grid samples are combined before the ratio is calculated, it is still the case that many factors in the absolute levels will cancel due to the ratio. Thus, the measurement uncertainty for relative ACLR considering the measurement equipment uncertainty for relative measurements is lower compared to OBUE, and is given in Table 1 and 2. (In the tables, the same MU contributors have been considered as were considered for FR1.)
Table 1
CATR uncertainty budget format for relative ACLR measurement

	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Misalignment DUT & pointing error
	B2-1

	2
	RF power measurement equipment
	E

	5
	QZ ripple DUT
	B2-5

	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

	17
	Switching uncertainty
	B2-15


Table 2
CATR uncertainty assessment for relative ACLR measurement

	Relative ACLR uncertainty budget

	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
	0
	Exp. normal
	2
	1 
	0
	0

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

	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 
	0.30
	0.40

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

	17
	Switching uncertainty
	0.43
	0.43
	Rectangular
	√3
	1
	0.25
	0.25

	Combined standard uncertainty (1σ) [dB]
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	0.72
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	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
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Thus, the measurement uncertainty for relative ACLR would be ~1.4 dB for 28 GHz and ~1.8 dB for 39 GHz respectively (potential impacts of TRP grid related errors may also need to be discussed separately).
The measurement uncertainty for absolute ACLR is proposed to be the same as for the OBUE.
3. Conclusion

For relative ACLR due to difference in measurement equipment uncertainty for relative measurements, the proposed measurement uncertainty is ~1.4 dB for 28 GHz and 1.8 dB for 39 GHz respectively.
For absolute ACLR, it is proposed that the same MU as for OBUE is adopted.
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Annex A:

Compact antenna test range uncertainty assessment for EIRP 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]


[image: image3.wmf]å

=

=

m

i

i

i

c

u

c

u

1

2

2


	0.86
	1.03

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