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1 Introduction
The FR2 EIRP extreme conditions EIRP accuracy MU is one of the few remaining MU values needed to complete the conformance specification TS 38.141-2.
This WF captures the agreements which can be made at this stage and identifies the open issues which need resolution in the next meeting.
2 Discussion
There were 4 contributions on the subject of FR2 EIRP extreme temperature measurement uncertainty, summarised as follows:
	Company
	T-doc
	MU (dB)

	
	
	f<29.5GHz
	29.5GHz≤f<40GHz

	Huawei
	R4-1813154
	2.7
	2.9

	CMCC
	R4-1812552
	2
	2.3

	Nokia
	R4-1812918
	3.93
	4.07

	Ericsson
	R4-1812895
	 
	 


The Ericsson paper did not contain a final MU budget but contained the following statement

If temperature calibration and climate control is adopted it is reasonable to believe that error sources for FR2 related to temperature and condensation can be minimized to a common error contribution with standard deviation less than 1 dB.
It was confirmed online that this figure does not include the effect on the QZ.
All the MU budgets were based on the ambient FR2 EIRP accuracy budget with additional terms for the impact of the environmental chamber in the OTA test environment.

The additional terms are:

· QZ ripple with DUT (Huawei, Nokia, CMCC)
· radome loss variation(Huawei, Nokia, CMCC)
· wet radome loss variation(Huawei, Nokia, CMCC)
· Change in absorber behaviour (Huawei, Nokia, CMCC)
· Feasibility of calibration over temperature (CMCC)
Each of these values differ in each of the contributions, so that the Ericsson figure for the temperature effect can be compared QZ ripple effect ois excluded and the other terms are added up to give a value for the temperature dependent parts
	 
	Huawei
	Nokia
	CMCC
	Ericsson

	 
	f<29.5GHz
	29.5GHz≤f<40GHz
	f<29.5GHz
	29.5GHz≤f<40GHz
	f<29.5GHz
	29.5GHz≤f<40GHz
	f<29.5GHz
	29.5GHz≤f<40GHz

	QZ ripple with DUT (extreme)
	0.6
	0.6
	0.6
	0.6
	0.4
	0.4
	
	

	radome loss variation
	0.4
	0.4
	0.09
	0.09
	0.087
	0.087
	 
	 

	wet radome loss variation
	0.95
	0.95
	0.71
	0.71
	0.57
	0.579
	 
	 

	Change in absorber behaviour
	0.1
	0.1
	1.6
	1.6
	0.07
	0.07
	 
	 

	Feasibility of calibration over temperature
	 
	 
	 
	 
	0.25
	0.25
	 
	 

	temperature dependent parts
	1.04
	1.04
	1.75
	1.75
	0.58
	0.58
	1
	1


Clearly the largest deviation is the effect on the absorber behaviour which is considerably larger in the Nokia contribution.

Proposal 1: Companies are encouraged to further provide their views with suitable technical background on each of the additional extreme temperature factors

· QZ ripple with DUT 

· radome loss variation

· wet radome loss variation

· Change in absorber behaviour 

· Feasibility of calibration over temperature

The remaining factors in the budget are the same in all contributions so these can be agreed.
Proposal 2:

The extreme MU budget with the exception of the contributors in proposal 1 can be agreed as below.

	UID
	Uncertainty Source
	Uncertainty value
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci 
	Standard uncertainty ui [dB]
	Standard uncertainty ui [dB]

	
	
	24.25<f
	37<f
	
	
	
	24.25<f
	37<f

	
	
	<29.5GHz
	<40GHz
	
	
	
	<29.5GHz
	<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
	0.03
	0.03
	U-shaped
	1.41
	1 
	0.021276596
	0.021276596

	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 (extreme)
	
	
	
	
	
	
	

	
	Frequency flatness
	0.25
	0.25
	Normal
	1
	1
	0.25
	0.25

	X1
	radome loss variation
	
	
	
	
	
	
	

	X2
	wet radome loss variation
	
	
	
	
	
	
	

	X3
	Change in absorber behaviour
	
	
	
	
	
	
	

	X4
	Feasibility of calibration over temperature
	
	
	
	
	
	
	

	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 
	0.215
	0.285

	8
	Insertion loss variation in receiver chain
	0
	0
	Rectangular
	1.73
	1
	0
	0

	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
	1.41
	1
	0.14893617
	0.205673759

	11
	SGH Calibration uncertainty
	0.52
	0.52
	Rectangular
	2
	1
	0.26
	0.26

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

	13
	Misalignment  SGH and pointing error
	0
	0
	Exp. normal
	2
	1
	0
	0

	14
	Rotary joints
	0
	0
	U-shaped
	1.41
	1
	0
	0

	15
	Standing wave between SGH and test range antenna
	0.09
	0.09
	U-shaped
	1.41
	1 
	0.063829787
	0.063829787

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

	17
	Switching uncertainty
	0.1
	0.1
	Rectangular
	1.73
	1
	0.057803468
	0.057803468

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

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


3 Way forward
Proposal 1: Companies are encouraged to further provide their views with suitable technical background on each of the additional extreme temperature factors

· QZ ripple with DUT 

· radome loss variation

· wet radome loss variation

· Change in absorber behaviour 

· Feasibility of calibration over temperature

Proposal 2:

The extreme MU budget with the exception of the contributors in proposal 1 can be agreed as below.

	UID
	Uncertainty Source
	Uncertainty value
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci 
	Standard uncertainty ui [dB]
	Standard uncertainty ui [dB]

	
	
	24.25<f
	37<f
	
	
	
	24.25<f
	37<f

	
	
	<29.5GHz
	<40GHz
	
	
	
	<29.5GHz
	<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
	0.03
	0.03
	U-shaped
	1.41
	1 
	0.021276596
	0.021276596

	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 (extreme)
	
	
	
	
	
	
	

	
	Frequency flatness
	0.25
	0.25
	Normal
	1
	1
	0.25
	0.25

	X1
	radome loss variation
	
	
	
	
	
	
	

	X2
	wet radome loss variation
	
	
	
	
	
	
	

	X3
	Change in absorber behaviour
	
	
	
	
	
	
	

	X4
	Feasibility of calibration over temperature
	
	
	
	
	
	
	

	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 
	0.215
	0.285

	8
	Insertion loss variation in receiver chain
	0
	0
	Rectangular
	1.73
	1
	0
	0

	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
	1.41
	1
	0.14893617
	0.205673759

	11
	SGH Calibration uncertainty
	0.52
	0.52
	Rectangular
	2
	1
	0.26
	0.26

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

	13
	Misalignment  SGH and pointing error
	0
	0
	Exp. normal
	2
	1
	0
	0

	14
	Rotary joints
	0
	0
	U-shaped
	1.41
	1
	0
	0

	15
	Standing wave between SGH and test range antenna
	0.09
	0.09
	U-shaped
	1.41
	1 
	0.063829787
	0.063829787

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

	17
	Switching uncertainty
	0.1
	0.1
	Rectangular
	1.73
	1
	0.057803468
	0.057803468

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

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





















































