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Background
A significant contributor to the UE FR2 overall Measurement Uncertainty budget, given in section B.1.1.3. of [1], is related to unprecise positioning of the Device Under Test in the Quiet Zone of the anechoic chamber. At R4 #84 it was decided to allow for a test procedure where the D.U.T. can be randomly oriented in the QZ, the s.c. “black box approach” further described in [2]. It is however believed most 3GPP parties share the opinion the desire for reduced MU.
Quiet zone quality and impact on overall MU
The overall MU for EIRP for DFF method in Table B.1.1.3-1 of [1] (duplicated below for reference) is estimated to 6.2 dB based on individual MU components. 
Table B.1.1.3-1: Uncertainty assessment for EIRP and TRP measurement (D = 5 cm)
	UID
	Uncertainty source
	Uncertainty value

	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]


	Stage 2: DUT measurement

	1
	Positioning misalignment
	0.50
	Rectangular
	1.73
	[0.29]

	2
	Measure distance uncertainty
	1.00
	Rectangular
	1.73
	[0.58]

	3
	Quality of quiet zone (NOTE 2)
	1.50
	Actual
	1.00
	[1.50]

	4
	Mismatch (NOTE 3)
	1.30
	Actual
	1.00
	[1.30]

	5
	Absolute antenna gain uncertainty of the measurement antenna
	0.00
	Normal
	2.00
	0.00

	6
	Uncertainty of the RF power measurement equipment (NOTE 4)
	2.16
	Normal
	2.00
	[1.08]

	7
	Phase curvature
	0.00
	U-shaped
	1.41
	0.00

	8
	Amplifier uncertainties
	2.00
	Normal
	2.00
	1.00

	9
	Random uncertainty
	0.40
	Rectangular
	1.73
	[0.23]

	10
	Influence of the XPD
	0.68
	U-shaped
	1.41
	0.48

	Stage 1: Calibration measurement

	11
	Mismatch
	0.00
	U-shaped
	1.41
	0.00

	12
	Reference antenna positioning misalignment
	0.29
	Rectangular
	1.73
	0.17

	13
	Quality of quiet zone for calibration process (NOTE 2)
	1.50
	Actual
	1.00
	[1.50]

	14
	Amplifier uncertainties
	0.00
	Normal
	2.00
	0.00

	15
	Uncertainty of the Network Analyzer
	0.40
	Normal
	2.00
	0.20

	16
	Reference antenna feed cable loss measurement uncertainty
	0.29
	Rectangular
	1.73
	0.17

	17
	Uncertainty of an absolute gain of the calibration antenna
	1.60
	Normal
	2.00
	[0.80]

	18
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.35
	Rectangular
	1.73
	[0.20]

	19
	Phase centre offset of calibration antenna
	0.62
	Rectangular
	1.73
	[0.36]

	EIRP Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	[6.20]

	TRP Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	[5.37]

	NOTE 1:	The impact of phase variation on EIRP shall be taken into account during final MU definition for the test method.
NOTE 2:	The quality of quiet zone is different for EIRP and TRP. For TRP, the standard uncertainty is [1dB]; for EIRP, the standard uncertainty of quiet zone is [1.5dB].
NOTE 3: 	The analysis was done only for the case of operating at max output power, in-band, non-CA.
NOTE 4:	The assessment assumes maximum DUT output power.



The calculation of overall MU is done by root sum square of the component values if the component is statistical, and direct summed if the component is based on actual measurement. 
Observation 1: The two biggest components in the MU calculation are based on actual measurements and therefore are weighted more in the total MU (5.6 dB out of total 6.2 dB EIRP MU).
Observation 2: The MU component “quality of quiet zone” represents 3 dB out of the total 6.2 dB total MU for EIRP. 

The Quality of quiet zone component is defined in [1] as:
[bookmark: _Toc524527701]B.1.1.4.3	Quality of quiet zone
The quality of the quiet zone procedure characterizes the quiet zone performance of the anechoic chamber, specifically the effect of reflections within the anechoic chamber including any positioners and support structures. The MU term additionally includes the amplitude variations effect of offsetting the directive antenna array inside a DUT from the centre of the quiet zone as well as the directivity MU, i.e., the variation of antenna gains in the different direct line-of-sight links. An additional MU term related to phase variation and phase ripple effects which depends on measurement distance is FFS and shall be assessed during final MU definition for the test method. This might require an augmentation of the quality of the quiet zone validation procedure. 

Proposal
Proposal 1: To introduce an optional UE declaration in TS38.508-2 for the location of antennas such that a more precise positioning vs. the QZ can take place. Thus MU related to misalignments will be reduced.
Proposal 2: To specify an alternative lower MU value in Annex F of 38.521-2 that applies when UE declaration is utilized
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