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1. Introduction
In the revised WID [1], it was agreed that RAN4 will develop the preliminary MU for FR1 and FR2 MIMO OTA. In this paper, we provide the proposals for the preliminary MU for FR2 MIMO OTA.
2. Discussion
In RAN#94e meeting, the preliminary MU for FR2 MIMO OTA shall be studied in RAN4. And the final MU and TT will be decided by RAN5.
-	Develop the preliminary Measurement Uncertainty (MU) assessment for FR1 and FR2 MIMO OTA 
· Example expanded uncertainty for test method shall be defined.
The final MU and test tolerances (TT) will be decided by RAN5.


Based on the agreed MU elements in TR 38.827 and MU specified for FR2 Demodulation/RRM in TR 38.810, the preliminary example values for frequency range of 26.5GHz≤f≤29.5GHz are proposed in Table 1. 


Table 1: Measurement uncertainty budget for FR2 3D-MPAC
	UID
	Description of uncertainty contribution
	Example value (26.5GHz≤f≤29.5GHz) 
	Example value (37GHz ≤f≤40GHz) 
	Distribution of the probability
	Details in 

	Stage 2: DUT measurement

	1
	Mismatch for measurement process
	[1.30]
	TBD
	U-Shaped
	B.2.2.1

	2
	Measure distance uncertainty
	[0.15]
	TBD
	[Rectangular]Normal
	B.2.2.2

	3
	Quality of quiet zone
	[1.201.50dB]
	TBD
	[Actual]Rectangular
	B.2.2.3

	4
	Base Station simulator 
	[1.67dB]TBD
	TBD
	Rectangular[Normal]
	B.2.2.4

	5
	Channel Emulator 
-absolute value
-stability
-linearity
	[2.90]
	TBD
	Normal
	B.2.2.5

	6
	Amplifier uncertainties
	[12.10.00dB]
	TBD
	[Normal]Rectangular
	B.2.2.6

	7
	Random uncertainty
	[0.500.20dB]
	TBD
	[Normal]
	B.2.2.7

	8
	Throughput measurement: output level step resolution
	[0.23dB]
	TBD
	Rectangular
	B.2.2.8

	9
	DUT sensitivity drift
	TBD
	TBD
	Rectangular
	B.2.2.9

	10
	Signal flatness
	TBD
	TBD
	Normal
	B.2.2.10

	Stage 1: Calibration measurement

	11
	Mismatch for calibration process
- loopback cable path
- system input path
- reference antenna
	[0.00]
	TBD
	U-Shaped
	B.2.2.11

	12
	Reference antenna positioning misalignment
	[00.00]
	TBD
	[Rectangular]Normal
	B.2.2.12

	13
	Quality of quiet zone 
	[0.41.50]
	TBD
	[Actual]Rectangular
	B.2.2.3

	14
	Total uncertainty of the Network Analyzer
	[0.250.73]
	TBD
	[Normal]Rectangular
	B.2.2.13

	15
	Uncertainty of an absolute gain of the calibration antenna
	[0.60.80dB]
	TBD
	[Normal]
	B.2.2.14

	16
	Offset of the Phase Center of the Reference Antenna 
	0[0.47]
	TBD
	[Rectangular]Normal
	B.2.2.16



Proposal 1: To agree the above MU budget for FR2 MIMO OTA 3D-MPAC.
3. 	Conclusion
In this paper, we study the preliminary MU for FR2 MIMO OTA and have the following proposal:
Table 1: Measurement uncertainty budget for FR2 3D-MPAC
	UID
	Description of uncertainty contribution
	Example value (26.5GHz≤f≤29.5GHz) 
	Example value (37GHz ≤f≤40GHz) 
	Distribution of the probability
	Details in 

	Stage 2: DUT measurement

	1
	Mismatch for measurement process
	TBD
	TBD
	U-Shaped
	B.2.2.1

	2
	Measure distance uncertainty
	TBD
	TBD
	Normal
	B.2.2.2

	3
	Quality of quiet zone
	[1.50dB]
	TBD
	Rectangular
	B.2.2.3

	4
	Base Station simulator 
	[1.67dB]
	TBD
	Rectangular
	B.2.2.4

	5
	Channel Emulator 
-absolute value
-stability
-linearity
	TBD
	TBD
	Normal
	B.2.2.5

	6
	Amplifier uncertainties
	[1.00dB]
	TBD
	Rectangular
	B.2.2.6

	7
	Random uncertainty
	[0.20dB]
	TBD
	Normal
	B.2.2.7

	8
	Throughput measurement: output level step resolution
	[0.23dB]
	TBD
	Rectangular
	B.2.2.8

	9
	DUT sensitivity drift
	TBD
	TBD
	Rectangular
	B.2.2.9

	10
	Signal flatness
	TBD
	TBD
	Normal
	B.2.2.10

	Stage 1: Calibration measurement

	11
	Mismatch for calibration process
- loopback cable path
- system input path
- reference antenna
	TBD
	TBD
	U-Shaped
	B.2.2.11

	12
	Reference antenna positioning misalignment
	0
	TBD
	Normal
	B.2.2.12

	13
	Quality of quiet zone 
	[1.50]
	TBD
	Rectangular
	B.2.2.3

	14
	Total uncertainty of the Network Analyzer
	[0.25]
	TBD
	Rectangular
	B.2.2.13

	15
	Uncertainty of an absolute gain of the calibration antenna
	[0.80dB]
	TBD
	Normal
	B.2.2.14

	16
	Offset of the Phase Center of the Reference Antenna 
	0
	TBD
	Normal
	B.2.2.16



	UID
	Description of uncertainty contribution
	Example value (26.5GHz≤f≤29.5GHz) 
	Example value (37GHz ≤f≤40GHz) 
	Distribution of the probability
	Details in 

	Stage 2: DUT measurement

	1
	Mismatch for measurement process
	[1.30]
	TBD
	U-Shaped
	B.2.2.1

	2
	Measure distance uncertainty
	[0.15]
	TBD
	[Rectangular]
	B.2.2.2

	3
	Quality of quiet zone
	[1.20]
	TBD
	[Actual]
	B.2.2.3

	4
	Base Station simulator 
	TBD
	TBD
	[Normal]
	B.2.2.4

	5
	Channel Emulator 
-absolute value
-stability
-linearity
	[2.90]
	TBD
	Normal
	B.2.2.5

	6
	Amplifier uncertainties
	[2.10]
	TBD
	[Normal]
	B.2.2.6

	7
	Random uncertainty
	[0.50]
	TBD
	[Normal]
	B.2.2.7

	8
	Throughput measurement: output level step resolution
	[0.23]
	TBD
	Rectangular
	B.2.2.8

	9
	DUT sensitivity drift
	TBD
	TBD
	Rectangular
	B.2.2.9

	10
	Signal flatness
	TBD
	TBD
	Normal
	B.2.2.10

	Stage 1: Calibration measurement

	11
	Mismatch for calibration process
- loopback cable path
- system input path
- reference antenna
	[0.00]
	TBD
	U-Shaped
	B.2.2.11

	12
	Reference antenna positioning misalignment
	[0.00]
	TBD
	[Rectangular]
	B.2.2.12

	13
	Quality of quiet zone 
	[0.4]
	TBD
	[Actual]
	B.2.2.3

	14
	Total uncertainty of the Network Analyzer
	[0.73]
	TBD
	[Normal]
	B.2.2.13

	15
	Uncertainty of an absolute gain of the calibration antenna
	[0.6dB]
	TBD
	[Normal]
	B.2.2.14

	16
	Offset of the Phase Center of the Reference Antenna 
	[0.47]
	TBD
	[Rectangular]
	B.2.2.16



Proposal 1: To agree the above MU budget for FR2 MIMO OTA 3D-MPAC.
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