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1. Introduction
This contribution is reviewing previously presented validation for 40cm QZ [1][2][3] and proposes a WF for MTSU and TT.
2. [bookmark: _Ref31104997]Discussion
In RAN5#95-e, discussions were held whether a single, i.e., for ETC & NTC combined, uncertainty value for 40cm QZ should be defined vs two, i.e., separately for ETC and NTC. Arguments and pros/cons from discussions held in RAN5#95-e are summarized in Table 1.
[bookmark: _Ref107926733]Table 1: 40cm QoQZ MTSU Approach
	Impact
	Single MTSU
	Two Separate MTSUs

	Argumentation in RAN5#95-e
	“In 30 cm QZ, NTC MU and ETC MU were separately defined due to historical reasons that there was no ETC test system at the first time. However, we should define the common MU value for both of NTC and ETC from now on. Adding and removing ETC enclosure for each test significantly increases test time, so I proposed MTSU calculations based on only ETC”
	“we previously tried to optimize the MU for each respective test case given the feedback from industry on high MUs”

	MTSU
	Single MTSU applies to ETC and NTC test cases which simplifies documentation in 38.903
	Defining ETC and NTC MTSUs is aligned with previous approach and could lead to confusion (single MTSU for 40cm, two for 30cm QZ) and would allow test systems dedicated to NTC unnecessary extra margin.

	TT
	Single TT applies to ETC and NTC test cases
	Defining separate TTs for ETC and NTC is aligned with previous approach and would give UEs unnecessarily additional margin for NTC test environment


We still believe that the current approach to define MTSU/TT separately for ETC and NTC test cases for the 40cm QZ is the most appropriate approach to define the most optimized MTSU and to avoid defining unnecessary increases in MTSU/TT for NTC cases. No conclusions were reached in RAN5#96-e. 
[bookmark: _Ref107929579]Proposal 1: In order to define the most optimized MTSU and to avoid defining unnecessary increases in MTSU/TT for NTC cases, define MTSU/TT separately for ETC and NTC test cases for the 40cm QZ. 
In [1][2][3], 40cm QoQZ validation measurements were presented based on various assumptions which are outlined in Table 2 with the differences highlighted in yellow. The main difference between these three sets of measurements is the test environment, i.e., two sets of results were performed assuming NTC without any enclosure surrounding the QZ/AUT while the other set of results had an enclosure surrounding the QZ/AUT for ETC type testing.

[bookmark: _Ref107921008]Table 2: 40cm QoQZ Validation Measurement Assumptions
	Assumptions
	Keysight [1]
	Anritsu [2]
	R&S [3]

	Re-Positioning Approach considered
	yes
	yes
	yes

	Number of test points
	238
	238
	238

	Reference AUT Coordinates
		Position
	x
	y
	z

	P1
	0
	0
	0

	P2
	20cm
	0
	0

	P3
	-20cm
	0
	0

	P4
	0
	20cm
	0

	P5
	0
	-20cm
	0

	P6
	0
	0
	20cm

	P7
	0
	0
	-20cm



		Position
	x
	y
	z

	P1
	0
	0
	0

	P2
	20cm
	0
	0

	P3
	-20cm
	0
	0

	P4
	0
	20cm
	0

	P5
	0
	-20cm
	0

	P6
	0
	0
	16.5cm

	P7
	0
	0
	-16.5cm



		Position
	x
	y
	z

	P1
	0
	0
	0

	P2
	20cm
	0
	0

	P3
	-20cm
	0
	0

	P4
	0
	20cm
	0

	P5
	0
	-20cm
	0

	P6
	0
	0
	20cm

	P7
	0
	0
	-15cm




	Test Frequencies [GHz]
	In-Band/OOB: 23.45, 32.125, 40.8, 44.3, 49.0
	In-Band/OOB: 23.45, 32.125, 40.8, 44.3
Spurious: 6, 12.75, 66, 80, 87
	In-Band/OOB: 23.45, 32.125, 40.8, 44.3


	Test Environment
	NTC (no enclosure/bubble)
	ETC (with enclosure/bubble)
	NTC (no enclosure/bubble)


[bookmark: _Ref111628059]Table 3: QoQZ Measurements/Uncertainties
	QoQZ MU
	Keysight [1]
	Anritsu [2]
	R&S [3]

	40cm QoQZ  MU [dB]
(In-Band/OOB)
		f [GHz]
	NTC

	
	EIRP&TRP
P1 Only
	EIRP
P1-P7
	TRP
P1-P7

	23.45-40.8
	≤0.37
	≤0.50
	≤0.47

	44.3
	0.20
	0.45
	0.30

	49
	0.23
	0.56
	0.32



		f [GHz]
	ETC

	
	EIRP&TRP
P1 Only
	EIRP
P1-P7
	TRP
P1-P7

	23.45-40.8
	≤0.37
	≤0.88
	≤0.56

	44.3
	0.41
	0.85
	0.85



		f [GHz]
	NTC

	
	EIRP&TRP
P1 Only
	EIRP
P1-P7
	TRP
P1-P7

	23.45-40.8
	≤0.25
	≤0.75
	≤0.68

	44.3
	0.21
	0.98
	0.70

	49
	N/A
	N/A
	N/A




	Previously Agreed NTC 30cm QoQZ Uncertainty Values [5][6]
		f [GHz]
	EIRP&TRP
P1 Only
	EIRP 
P1-P7
	TRP
P1-P7

	23.45-40.8
	0.4
	0.6
	0.6

	44.3
	0.5
	0.7
	0.6




	Previously Agreed ETC 30cm QoQZ Uncertainty Values [5][7]
		f [GHz]
	EIRP&TRP
P1 Only
	EIRP 
P1-P7
	TRP
P1-P7

	23.45-44.3
	0.6
	0.9
	0.9







The measurements presented from two system vendors [1][2] clearly indicate that the extension from the 30cm to 40cm QZ did not result in any need to increase the uncertainty values currently defined for 30cm as the presented measurements are within those limits. The result from another system vendor [3] show increases in QoQZ MU for 40cm QZ when compared to 30cm QZ, see Table 3. In the past, compromises for QoQZ MUs were reached where the maximum presented QoQZ value from different vendors value not selected as the example value for MU calculations, e.g., 
	· The Stage 1 NTC QoQZ MU value for 44.3GHz (FR2c): a compromise value was defined as 0.5dB (one vendors presented 0.53dB in R5-211656 while KS presented 0.25dB in R5-211192)
· The Stage 2 ETC QoQZ MU value for FR2a/b: a compromise value was defined as 0.9dB (one vendor presented ≤1.08dB in R5-211944 while KS presented ≤0.68dB in R5-206819)
· The Stage 1 ETC QoQZ MU value for FR2a/b: a compromise value was defined as 0.6dB (one vendor presented ≤1.06dB in R5-211944 while KS presented ≤0.39dB in R5-206819)



The XPD MUs for 40cm QZ were presented by two vendors [1][3] with the measurement results summarized in Table 4. 
[bookmark: _Ref102724706]Table 4: Measured XPD Uncertainty Values for 40cm QZ
	f [GHz]
	XPD MU [1]
	XPD MU [3]

	23.45-40.8
	≤0.03
	≤0.03

	44.3
	0.07
	0.03

	49
	0.08
	N/A



The following analysis is presenting an overview of the impact the different QoQZ and XPD MUs presented in Table 3 and Table 4 values have on the Maximum Test System Uncertainty (MTSU) and Test Tolerance (TT) when comparing the 40 cm and 30 cm QZs. Clearly, it would be best for industry to align the MTSU and TT for the 30 cm and 40 cm QZs since existing systems are used for these 2 QZs, i.e., ideally define just a single MTSU and a single TT regardless of QZ (20cm vs 30cm vs 40cm). 
[bookmark: _Ref116987868]Observation 1: It is in industry’s best interest to have a single the MTSU and TT for the 30 cm and 40 cm QZs
It should be noted that this same approach was followed with the 20 cm and 30 cm QZs previously [4], i.e., the following observations were made and the corresponding proposal endorsed
	Observation 1: Difference between measurement uncertainties for 15 and 30 cm quiet zone sizes is only 0.1 dB.
Observation 2: For each TC two tables need to be maintained in the specification, creating a lot of maintenance effort.
Proposal 1: Use only one measurement uncertainty in the specification for all quiet zone sizes less or equal to 30 cm based on the values for 15 cm quiet zone size (worst case).


[bookmark: _Ref116987869]Observation 2: Industry previously aligned/harmonized MTSU and TT for the 30 cm and 20 cm QZs. 
In Table 5, the MTSUs and TTs (NTC only, highest frequency limited to 40.8 GHz) are presented for the existing 30 cm QZ which assume the following MUs: QoQZ MU (Stage 2, P1-P7) of 0.6 dB and XPD MU of 0.01 dB [5]. They are compared with a theoretical MTSU and TT for the 40cm QZ based on the worst case QoQZ MU (Stage 2, P1-P7) of 0.75 dB, see Table 3, and the worst case XPD MU of 0.07 dB, see Table 4. Clearly, the MTSU and TT differences between the 30 cm and 40 cm QZs are insignificant with less than 0.1dB. 
[bookmark: _Ref116987870]Observation 3: Without even considering a compromise between the presented QoQZ and XPD MUs, the MTSU/TT differences between the 30 cm and 40 cm QZs are less than 0.1dB
These very small differences clearly justify defining the MTSU for the 40 QZ to match the MTSU for the 30 cm QZ. It should be noted that this approach is not applicable to the next larger QZ of 55cm. 


[bookmark: _Ref111629405]Table 5: Comparison of MTSUs and TTs for 30cm QZ and 40cm QZ (based on presented QoQZ and XPD results)
	
	
	MTSU [dB]
	TT [dB]

	Test Case
	Frequency
	[bookmark: _Hlk111629951]30cm QZ
with QoQZ MU (Stage 2) of 0.6dB and XPD MU of 0.01dB
	40cm QZ
with QoQZ MU (Stage 2) of 0.75dB and XPD MU of 0.07dB
	Diff. [dB]
	30cm QZ
	40cm QZ
	Diff. [dB]

	MOP-EIRP
	23.45GHz <= f <= 32.125GHz
	4.89
	4.98
	0.09
	2.87
	2.93
	0.05

	
	32.125GHz < f <= 40.8GHz
	5.09
	5.18
	0.09
	2.87
	2.93
	0.05

	MOP-TRP
	23.45GHz <= f <= 32.125GHz
	4.42
	4.51
	0.09
	2.65
	2.71
	0.05

	
	32.125GHz < f <= 40.8GHz
	4.62
	4.71
	0.09
	2.77
	2.83
	0.05

	REFSENS-EIS
	23.45GHz <= f <= 40.8GHz
	5.19
	5.28
	0.08
	2.34
	2.37
	0.04


[bookmark: _Ref111631007]Proposal 2: Define the MTSU (and correspondingly the TT) for the 40 cm QZ to be the same as for the 30 cm QZ. 
3. Conclusion
The following observations and conclusions were made in this contribution. 
Observation 1: It is in industry’s best interest to have a single the MTSU and TT for the 30 cm and 40 cm QZs
Observation 2: Industry previously aligned/harmonized MTSU and TT for the 30 cm and 20 cm QZs.
Observation 3: Without even considering a compromise between the presented QoQZ and XPD MUs, the MTSU/TT differences between the 30 cm and 40 cm QZs are less than 0.1dB
Proposal 1: In order to define the most optimized MTSU and to avoid defining unnecessary increases in MTSU/TT for NTC cases, define MTSU/TT separately for ETC and NTC test cases for the 40cm QZ.
Proposal 2: Define the MTSU (and correspondingly the TT) for the 40 cm QZ to be the same as for the 30 cm QZ.
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