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1.
Introduction
At the RAN5 #80 meeting in Gothenburg, we raised the issue of offset error in quality of quiet zone evaluation [1]. In the paper we made the following proposal and this contribution is revisiting this issue.
---Extract from R5-185526---
Proposal1: Following 2 aspects are further studied.

· Treatment of systematic error (offsets of mean EIRP and TRP level from the reference level) with the MU values.

· Applicability of the two solutions proposed in 2.2.  
--- End of Extract ---
2.
Discussion
2.1
MU factors of Mean signal level shift due to Meas.Ant directivity and AUT-position uncertainty
 When characterizing the quality of quiet zone, as already explained in the previous paper [1], because the measurement antenna gain would be higher at around the centre direction than at some off-centre directions, the signal levels corresponding to the reference levels 
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and should be higher than the mean levels 
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and 
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which are averaged over all the reference-AUT positions. In short, the current definitions of quality of quiet zone are the deviations from the mean levels (
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) which have offsets from the reference levels (
[image: image7.emf]𝐸𝐼𝑅𝑃 തതതതതതത 𝑅𝑒𝑓  

,
[image: image8.emf]𝑇𝑅𝑃 തതതതതത 𝑅𝑒𝑓  

) as calculated in the equations below. Here the reference levels mean the averaged values measured at the center of the quiet zone. But the offsets are not taken into account in the current MU estimations in TR 38.810 [2].
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The image of the influence of measurement antenna beam pattern against reference AUT positions, and signal level (EIRP, TRP) shift from reference level are depicted in Figure 2.1-1 and Figure 2.1-2.
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Figure 2.1-1: Influence of measurement antenna beam pattern against reference AUT positions in IFF
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Figure 2.1-2: Image of signal level (EIRP, TRP) shift from reference level
 As described above and also can be seen in Figure 2.1-2, signal level shift always occurs to a direction where the mean EIRP or mean TRP become smaller than reference EIRP and TRP level. So just like we have already discussed another MU contribution “Mean error for constant step size grid”, this offset uncertainty should also be treated as the systematic uncertainty. 
Observation 1: Signal level (EIRP, TRP) shift from reference level during characterization of QoQZ should be taken into consideration in the MU budget as systematic uncertainty.
Proposal 1: Introduce a new measurement uncertainty (MU) contribution of “Mean signal level shift due to Meas.Ant directivity and AUT-position uncertainty” for FR2 OTA test.
 Now for a solution against this issue, Figure 2.1-3 shows an idea of adjustment by adding a certain amount of offset to the measured results. Right diagram in Figure 2.1-3 shows the image of distribution of probability after full amount of the offset (OffsetQQZ_EIRP, OffsetQQZ_TRP) is added to actual measurement results. However as it is also stated in [1], this adjustment method is only considering a case that an allocation of antennas in a DUT is aligned completely with the reference-AUT positions for QoQZ characterization (From P1 to P7 in Figure 2.1-1). And there is a possibility that the offset is added too much by the adjustment in a case that a smaller DUT is tested in the quiet zone. 

Observation 2: Adjustment of measurement result by adding an offset value is possible to reduce the uncertainty caused by the offset of mean QoQZ EIRP/TRP values. 
Observation 3: There is a need also to take a small size DUT into account for the estimation of MU budget. 
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Figure 2.1-3: Signal level adjustment to solve the offset issue (adjustment with whole offset)
 Therefore as a solution, we would make a proposal to adjust by half the offsets for EIRP and TRP. 
Proposal 2: Define half amount of offsets of mean QoQZ EIRP/TRP values as the MU value “Mean signal level shift due to Meas.Ant directivity and AUT-position uncertainty” on condition that the adjustment is performed to measured results respectively. 

 Actual adjustment of measured value and calculation of MU are shown below. A reason why half of the offset values are subtracted in the equation of MU calculation is because the actual offset values are always negative values in this case. Therefore actual adjustment is performed to shift the measured value to a positive direction.
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
· Adjustment:
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· MU calculation:
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
 Finally regarding the actual values for MU estimation, from a companion paper [3], we derived the offset values as follows. 

Table 2.1-1: Offset values of mean EIRP/TRP from the reference point for IFF (for 30 cm DUT)
	Frequency [GHz]
	EIRP/TRP
	OffsetQQZ  [dB]
	OffsetQQZ / 2 [dB]

	23.45
	EIRP
	-0.69
	-0.35

	
	TRP
	-0.66
	-0.33

	32.125
	EIRP
	-0.93
	-0.46

	
	TRP
	-1.13
	-0.56

	40.8
	EIRP
	-0.57
	-0.28

	
	TRP
	-0.57
	-0.29


Proposal 3: For MU values “Mean signal level shift due to Meas.Ant directivity and AUT-position uncertainty”, apply 0.6 dB to both EIRP and TRP cases for 30 cm DUT with IFF. 
2.2
Assumption 
	#1
	Assumption 
	Description

	#2
	Frequency ranges under consideration
	23.45 GHz to 40.8 GHz

	#3
	Size of QZ for IFF
	30 cm

	#5
	Power range for EIRP measurements considered at the conducted reference plane
	N/A

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

	#7
	UE power class
	N/A

	#9
	Characterization for QoQZ for spurious measurements
	N/A




3. Conclusion
In this contribution we revisited the issue of offset error in quality of quiet zone evaluation.
Observation 1: Signal level (EIRP, TRP) shift from reference level during characterization of QoQZ should be taken into consideration in the MU budget as systematic uncertainty.
Proposal 1: Introduce a new measurement uncertainty (MU) contribution of “Mean signal level shift due to Meas.Ant directivity and AUT-position uncertainty” for FR2 OTA test.
Observation 2: Adjustment of measurement result by adding an offset value is possible to reduce the uncertainty caused by the offset of mean QoQZ EIRP/TRP values. 

Observation 3: There is a need also to take a small size DUT into account for the estimation of MU budget.
Proposal 2: Define half amount of offsets of mean QoQZ EIRP/TRP values as the MU value “Mean signal level shift due to Meas.Ant directivity and AUT-position uncertainty” on condition that the adjustment is performed to measured results respectively. 

Proposal 3: For MU values “Mean signal level shift due to Meas.Ant directivity and AUT-position uncertainty”, apply 0.6 dB to both EIRP and TRP cases for 30 cm DUT with IFF. 
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