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1.
Introduction
In this contribution we discuss on a measurement uncertainty (MU) contribution of “Uncertainty of the RF power measurement equipment” for FR2 OTA test again. 
2.
Discussion
2.1
Consideration on attributes of proposed values 
At RAN5 #81, we proposed the MU value of “Uncertainty of the RF power measurement equipment” by extracting specification from datasheet of our spectrum analyzer product [1]. The values are shown in Table 2.1-1.
Table 2.1-1: Mapping of Priority 1&2 test cases with preselector setting / preamplifier setting of spectrum analyzer
	
	Preselector Off
	Preselector On

	Preamplifier Off
	MOP (43 dBm EIRP)
MOP (TRP)
Accuracy of SA: +/- 2.5 dB 
	SEM
ACLR
Tx spurious
Accuracy of SA: +/- 3.5 dB

	Preamplifier On
	MOP (Minimum peak EIRP)
Off power
Accuracy of SA: +/- 3.7 dB
	Rx spurious
Spurious emissions for UE co-existence
Accuracy of SA: +/- 4.0 dB


 Unfortunately the proposal could not reach to the agreement. Some expected reasons are as follows.

· Proposed values were larger than the current temporal values in the budget sheet. ( [2.16] dB)
· We proposed values by referring specifications at the wrong frequency (over 40 GHz) and they were described as “Nominal”, which means values without warrantee.
· Some companies might have values from a different type of measurement equipment other than SPA.
From these reasons, we would like to confirm the group on a policy whether it is acceptable to refer to values which are not warranted as test equipment, for example values 95th %-ile values in datasheets, or results from inspection data of manufactured products. For information, the idea to use 95th %-ile values to determine uncertainty value is already introduced in other specifications. For example, we can see the description below [2].
--- Extract from NIS 81, “The Treatment of Uncertainty in EMC Measurements,” [2] ---
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where k = 2 if the reported level of confidence is 95%. (Strictly speaking for
alevel of confidence of 95%, k = 1.96, however, the difference this makes to
the combined uncertainty is not significant)




--- End of extract ---
Proposal 1: Accept to refer to values which are not warranted as measurement equipment, for example 95th %-ile values in datasheets or results from inspection data of manufactured products. Otherwise we need to revisit the MU value of “Uncertainty of the RF power measurement equipment” based on the warranted specification of the test equipment. 
2.2 
Analysis of inspection data
 On a condition that the group agrees to apply 95th %-ile values to decide MU values for RF measurement equipment uncertainty, we confirmed the actual performance of total level accuracy from our inspection data of 30 units of manufactured SPA (MS2850A). Here total level accuracy is calculated from an RSS of the RF frequency characteristics, linearity error and input attenuator switching error. Note that 0.5 dB is also added as uncertainty of the inspection equipment.
Table 2.2-1 Total level accuracy with 95th %-ile confidence level (26.5 GHz to 40 GHz)
	Settings
	Total level accuracy

	Preselector on
Preamplifier off
	+/- 1.44 dB

	Preselector on
Preamplifier on
	+/- 2.10 dB


 Since a choice of preamplifier setting (on or off) for each test case depends on the implementation of test systems, it seems appropriate that we apply the biggest MU value to all the test cases for absolute power measurement.
Proposal 2: Keep the currently defined MU value “Uncertainty of the RF power measurement equipment”, i.e. 2.16 dB for all in-band test cases and remove brackets. FFS for applicability of this value in a case of out of band, spurious and relative power test cases. 
2.3
Assumption 
 Since the signals from 40 GHz and above can be down-converted by an external mixer, we can assume that the frequency range is covered up to 80 GHz even though the specification of the SA is supporting up to approximately 40 GHz.
	#1
	Assumption 
	Description

	#2
	Frequency ranges under consideration
	6 GHz to 80 GHz 

	#3
	Size of QZ for IFF
	N/A

	#5
	Power range for EIRP measurements considered at the conducted reference plane
	-10 dBm or lower at a reference point of spectrum analyzer 

	#6
	Temperature variation impact
	+18 to +28 degrees C

	#7
	UE power class
	Class 2, 3 and 4 (+43 dBm max EIRP)

	#9
	Characterization for QoQZ for spurious measurements
	N/A




3. Conclusion
In this contribution we discussed on a measurement uncertainty (MU) contribution of “Uncertainty of the RF power measurement equipment” for FR2 OTA test again.
Proposal 1: Accept to refer to values which are not warranted as measurement equipment, for example 95th %-ile values in datasheets or results from inspection data of manufactured products. Otherwise we need to revisit the MU value of “Uncertainty of the RF power measurement equipment” based on the warranted specification of the test equipment. 
Proposal 2: Keep the currently defined MU value “Uncertainty of the RF power measurement equipment”, i.e. 2.16 dB for all in-band test cases and remove brackets. FFS for applicability of this value in a case of out of band, spurious and relative power test cases. 


4.
References

[1] R5-187221, “MU contribution of “Uncertainty of the RF power measurement equipment””, Anritsu, RAN5 #81, Spokane
[2] NIS 81, “The Treatment of Uncertainty in EMC Measurements,” Ed. 1, NAMAS Executive, National Physical Laboratory, Teddington, Middlesex, TW11 0LW, England, 1994.
5.
Appendix A 
Total level accuracy of spectrum analyzer (MS2850A)
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Total measurement uncertainty of FSW 50 (R&S) – preamplifier off
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Frequency response of PXA series (Keysight) – preamplifier off
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[image: image5.png]Frequency Response (cont.)
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Frequency response of PXA series (Keysight) – preamplifier on
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ATT switching uncertainty of PXA series (Keysight)
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