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1.
Introduction
As of now, quality of quiet zone for spurious test case is TBD in TR38.903[1]. In this paper we propose the Quality of Quiet Zone (QoQZ) for spurious emission test cases based on the measurement result.
This paper is re-submission of [3], which was differed to call for more input from other TE vendors.
2.
Discussion
2.1 Measurement result

Table 1 shows the measurement result of Quality of Quiet Zone for spurious emission for QZ size = 30cm with IFF.  Also, the full in-band QoQZ results and those with AUT facing +z only are shown for comparison. Here it is noted that spurious measurement antennas are placed at IFF off-focal point in the vicinity of in-band antenna at the IFF focal point.
The spurious QoQZ measurement is carried out with AUT facing + z direction only hence DUT reorientation during the TRP measurement is assumed. The applied measurement grid is 15 degree constant step size grid for all the frequencies which conform to the condition in O.3.3 of TS 38.521-2. HPBWs of AUTs for all the frequencies conform to the condition of (HPBW) of ≥ 20o in E-Plane and H-Plane (O.3.1 of 38.521-2). Note that, for 23.45 GHz and 40.8GHz, we used the same AUT as for in-band QoQZ measurement.
Table 1 Measured data of Quality of Quiet Zone for Spurious Emission Tests

	Frequency(GHz)
	Quality of Quiet Zone (Forward(+z) only) [dB]
	In-band Quality of Quiet Zone [dB]

	6
	0.56
	-

	12.75
	0.31
	-

	23.45
	0.15
	0.28 (full)
0.28 (+z only)
0.6dB (agreed value in 38.903)

	40.8
	0.23
	0.59 (full)
0.46 (+z only)
0.6dB (agreed value in 38.903)

	66
	0.18
	-

	80
	0.45
	-
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Figure O.3.6.2-1: Reference AUT orientations for position 4, P4, for reference antenna 
polarization pol = 0o.

2.1 Considerations

For the result of  23.45 GHz and 40.8GHz, they are smaller than QoQZ for In-band measurement though the used AUT is the same. This may because the other directions are omitted in the spurious QoQZ measurement procedure. The main reasoning we only measure one direction (or two directions if needed) per point was to reduce the time to measure QoQZ. Given that in-band QoQZ more appropriately represent the actual variation of TRP inside the chamber, the results in Table 1 means simplified spurious QoQZ measurement procedure for spurious could underestimate the actual variation of measured TRP. 
Observation 1 : Simplified spurious QoQZ measurement procedure for spurious could underestimate the actual variation of power.
With this reason, we think the same level of TRP power variation as in-band QoQZ result is possible for spurious emission TRP measurement. On the other hand, we also understand the need of simplified measurement for spurious QoQZ, as full measurement of in-band QoQZ takes like more than weeks for single frequency, and with 6 frequencies it can takes several months.

Observation 2 : Same level of TRP variation as for in-band would be possible for spurious emission for 23.45 and 40.8GHz.
It should also be noted that the missing (or not mentioned explicitly) aspect of current QoQZ MU determination is effect of uncertainty for QoQZ itself. As long as QoQZ is evaluated with measurement, it also includes the measurement uncertainty. As the QoQZ measurement is “relative power” measurement, then the uncertainty is not so big compared to that for absolute power. With our view, at least SA linearity (e.g. 0.1dB) and SG stability (e.g. 0.04dB/ ˚ C) (if SA/SG is used) would be a matter. With the assumption of temperature variation 2 ˚ C, we get 0.08dB for SG stability, and RSS of 0.1dB and 0.08 dB result it 0.13dB.
Observation 3 : The measured QoQZ itself can have measurement uncertainty.
Also, it is noted MTSU in conformance test spec should be associated with variance in population of equipment, according to its definition. 
Annex F in 36.521-1, 38.521-1, 38.521-2, 38.521-3 :
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 Hence, applying immediately the measurement data for single reference chamber to MTSU is not an exactly right way. However, it is too complicated to establish common way to evaluate population variance; it can be up to each TE vendor on how to consider this aspect in their MU budget table.  However, at least for determination of MTSU in conformance test spec, it should be associated with population variance, rather than measured data for single sample.
Observation 4 : MTSU in conformance test needs to be associated with population variance
With above observations, our proposal is to apply 0.7dB for 6-12.75GHz, and 0.6dB for 12.75-23.45, 23.45-40.8, 40.8-66, 66-80 GHz for spurious QoQz for the determination of MTSU.
Note that for calibration stage, if the QoQZ is measured with one direction and only at P1, then it means only one data is available and Std.Dev cannot be derived. Even if two directions are used, it may be not appropriate to take standard deviation only for 2 sampled data. Hence it is proposed to also apply the same value for calibration stage as well.
Proposal 1: For quality of quiet zone for spurious emission used for determining MTSU, adopt 0.7dB for frequency range(6 - 12.75)GHz, 0.6dB for frequency ranges(12.75 - 23.45, 23.45 - 40.8, 40.8 - 66, 66 - 80)GHz for both measurement and calibration stages.
2.2
Assumption 
	#1
	Assumption 
	Description

	#2
	Frequency ranges under consideration
	6 GHz to 80 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 or +15 to +25 degrees C

	#7
	UE power class
	N/A

	#9
	Characterization for QoQZ for spurious measurements
	N/A


(Ref. R5-185986 for each assumption.)


3. Conclusion
In this contribution, we introduced the quality of quiet zone for spurious emission test case.
Observation 1 : Simplified spurious QoQZ measurement procedure for spurious could underestimate the actual variation of power.
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Observation 2 : Same level of TRP variation as for in-band would be possible for spurious emission for 23.45 and 40.8GHz.
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Observation 3 : The measured QoQZ itself can have measurement uncertainty.
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Observation 4 : MTSU in conformance test needs to be associated with population variance

RAN5 is asked to endorse following proposal.

Proposal 1: For quality of quiet zone for spurious emission used for determining MTSU, adopt 0.7dB for frequency range(6 - 12.75)GHz, 0.6dB for frequency ranges(12.75 - 23.45, 23.45 - 40.8, 40.8 - 66, 66 - 80)GHz for both measurement and calibration stages.
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