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1
Introduction
In RAN5#95-e meeting, a new Study Item for FR2-1 test methods for UE with multi-panel Rx is approved [1]. 
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This paper shares our views on potential MU impacts for Multi-Rx test system.

2 Discussion
In TR38.903 [2], the spherical coverage measurement uncertainty for IFF system is assessed:
Table B.3.2-4 in TR 38.903: Uncertainty assessment for Spherical coverage measurement (f=23.45GHz, 32.125GHz, 40.8GHz, Quiet Zone size ≤ 30 cm) for PC3 UEs and normal temperature condition

	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor
	Standard uncertainty (σ) [dB]

	Stage 2: DUT measurement

	1
	Positioning misalignment 
	0.00
	Normal
	2.00
	0.00

	2
	Measure distance uncertainty
	0.00
	Rectangular
	1.73
	0.00

	3
	Quality of Quiet Zone (NOTE 1)
	0.6
	Actual
	1.00
	0.6

	4
	Mismatch 
	1.30
	Actual
	1.00
	1.30

	5
	Standing wave between the DUT and measurement antenna
	0.00
	U-shaped
	1.41
	0.00

	6
	Uncertainty of the RF power measurement equipment (NOTE 3) 
	2.16
	Normal
	2.00
	1.08

	7
	Phase curvature
	0.00
	U-shaped
	1.41
	0.00

	8
	Amplifier uncertainties 
	2.1
	Normal
	2.00
	1.05

	9
	Random uncertainty
	0.50
	Normal
	2.00
	0.25

	10
	Influence of the XPD 
	0.01
	U-shaped
	1.41
	0.00

	11
	Insertion Loss Variation
	0.00
	Rectangular
	1.73
	0.00

	12
	RF leakage (from measurement antenna to the receiver/transmitter)
	0.00
	Actual
	1.00
	0.00

	13
	Multiple measurement antenna uncertainty (NOTE 5)
	0.15
	Actual
	1
	0.15

	14
	DUT repositioning
	0.00
	Rectangular
	1.73
	0.00

	15
	Influence of spherical coverage grid
	0.12
	Actual
	1
	0.12

	Stage 1: Calibration measurement

	16
	Mismatch
	0.00
	U-shaped
	1.41
	0.00

	17
	Amplifier Uncertainties 
	0.00
	Normal
	2.00
	0.00

	18
	Misalignment of positioning System 
	0.00
	Normal
	2.00
	0.00

	19
	Uncertainty of the Network Analyzer 
	0.73
	Normal
	2.00
	0.37

	20
	Uncertainty of the absolute gain of the calibration antenna
	0.60
	Normal
	2.00
	0.30

	21
	Positioning and pointing misalignment between the reference antenna and the measurement antenna 
	0.01
	Rectangular
	1.73
	0.00

	22
	Phase centre offset of calibration antenna
	0.00
	Rectangular
	1.73
	0.00

	23
	Quality of quiet zone for calibration process (NOTE 1)
	0.4
	Actual
	1.00
	0.4

	24
	Standing wave between reference calibration antenna and measurement antenna
	0.00
	U-shaped
	1.41
	0.00

	25
	Influence of the calibration antenna feed cable 
	0.14
	Normal
	2.00
	0.07

	26
	Insertion Loss Variation
	0.00
	Rectangular
	1.73
	0.00

	
	Systematic uncertainties (NOTE 4)
	Value

	27
	Influence of noise (23.45GHz <= f <= 32.125GHz) 
	0.3

	27
	Influence of noise (32.125GHz < f <= 40.8GHz) 
	0.9

	Total measurement uncertainty 
	Value

	Spherical coverage Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.96σ - confidence interval of 95 %) [dB]
	4.60

	Spherical coverage Expanded uncertainty (32.125GHz < f <= 40.8GHz) (1.96σ - confidence interval of 95 %) [dB]
	5.19

	NOTE 1:
The quality of quiet zone is the same for EIRP and TRP. Value based on procedure defined in clause D.2 of TR 38.810 for Quiet Zone size less or equal to 30 cm.
NOTE 2:
The analysis was done only for the case of operating at max output power, in-band, non-CA.

NOTE 3:
The assessment assumes maximum DUT output power.

NOTE 4:
In order to obtain the total measurement uncertainty, systematic uncertainties have to be added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2 contributors.

NOTE 5:
Applies to the system which has a structure of mechanical feed antenna positioning.


Given the test system for multi-Rx spherical coverage will support simultaneous DL signal from different directions, it is predictable that 2 DL measurement antennas are needed, therefore the Quality of Quiet Zone for single antenna IFF system may be impacted. 
Besides, similar to the discussions in MIMO OTA WI for FR2 3D-MPAC system, if multi-antenna is supported in the system with independent per-antenna 3D-scan capability, then there would be some test cases (or test directions) facing positioner blocking issue.

Proposal 1: For multi-Rx spherical coverage test, RAN4 to discuss whether MU element of Quality of Quiet Zone should be revisited, and new element for positioner blocking should be added.

3 Conclusion

In this paper, we share our initial views on MU impacts for Multi-Rx test system. 
Proposal 1: For multi-Rx spherical coverage test, RAN4 to discuss whether MU element of Quality of Quiet Zone should be revisited, and new element for positioner blocking should be added.
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The objectives for FR2-1 OTA testing for UEs with multi-panel reception and 4DL layer are as follows.





Define a test methodology for RF/RRM/Demodulation requirements testing for devices that can receive simultaneously from multiple Angle of Arrival (AoA)


The multiple AoA test setup should enable testing of up to 2 DL Layers with dual polarization for each angle


For RRM, the target should be to allow testing of 4 AoAs with 2 simultaneously active AoAs 


Define a test methodology for up to 4 DL MIMO layer demodulation testing


Note: Revisit whether or not to include the case of transmitting simultaneously in RAN#97


Note: Revisit whether or not to include other number of AoAs in RAN#97


Smartphone form factor should be the first priority, other UE types should also be discussed as 2nd priority


Develop the related preliminary uncertainty assessments for the test methodologies


FR2 test methods defined in TR 38.810 and TR 38.884 should be used as the baseline. 


The tests shall take the test system reuse, test system complexity and test time into account to keep the whole test costs within a reasonable level.











