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1. Introduction

The following agreement was captured in RAN4-104bis-e [1] for MIMO MU. 

Proposal 2: For other parts of MIMO OTA MU work related to FR1 and FR2 test method enhancement, e.g. phantom-based testing in FR1 (if agreed to introduce) and new measurement grid for FR2 (if agreed to introduce), they can be treated in the Rel-18 WI on top of Rel-17 conclusions
This contribution further introduces hand phantom MU term to MIMO TRMS MU.
2. Discussion
Table A.2.5-1 in [1] contains the current MU contribution for MIMO TRMS measurement in Free Space (FS). If MIMO TRMS in browsing mode were approved in this meeting, additional MU term due to hand phantom needs to be included.
Entry #9 in Table A.4.2-2 from [3] is the MU term for hand phantom when measuring TRS and is copied below.

	UID
	Uncertainty Source
	Comment 
	Uncertainty Value [dB]
	Prob Distr
	Div
	ci
	Standard Uncertainty [dB]

	9
	Uncertainty related to the use of phantoms 
	U [dB] = 0.20

U [dB] = 0.15
	0.32
	Rectangular
	1.73
	1
	0.18


The MU value of hand phantom for TRP measurement is the same as that for TRS as shown in entry #8 in Table A.4.2-1, because the MU of hand phantom is only related to manufacturing tolerance of phantom material properties such as conductivity and permittivity.
It is assumed that the MU value of 0.18 dB due to hand phantom is valid for frequencies up to 7.125 GHz.
Updated Table A.2.5-1 in [2] is given below after adding standard uncertainty of 0.18 dB due to hand phantom at entry #17.
Proposal 1: add standard uncertainty of 0.18 dB due to hand phantom to MIMO OTA uncertainty table for tests in browsing mode.
	UID
	Description of uncertainty contribution
	Example value (410MHz<f≤3GHz) 
	Example value (3GHz <f≤7.125GHz) 
	Distribution of the probability
	Std Uncertainty (410MHz<f≤3GHz)  [dB]
	Std Uncertainty (3GHz <f≤7.125GHz)  [dB]

	Stage 2: DUT measurement
	

	1
	Mismatch for measurement process
	0
	0
	U-Shaped
	0
	0

	2
	Measure distance uncertainty
	0
	0
	Normal
	0
	0

	3
	Quality of quiet zone
	0.6
	0.6
	Actual
	0.6
	0.6

	4
	Base Station simulator 
	1.5dB
	2dB
	Rectangular
	0.87
	1.15

	5
	Channel Emulator 

- absolute output power
- output signal stability
- output stability with temperature
	1.5dB
0.5dB
0.4dB
	1.5dB
0.5dB
0.4dB
	Actual

(normal- power;
rect-stability)
	0.84
	0.84

	6
	Amplifier uncertainties
	0.7dB
	0.7dB
	Rectangular
	0.4
	0.4

	7
	Random uncertainty
	0.2dB
	0.2dB
	Normal
	0.12
	0.12

	8
	Throughput measurement: output level step resolution
	0.25dB
	0.25dB
	Rectangular
	0.14
	0.14

	9
	DUT sensitivity drift
	0.2
	0.2
	Rectangular
	0.12
	0.12

	10
	Signal flatness
	0
	0
	Normal
	0
	0

	Stage 1: Calibration measurement
	

	11
	Mismatch for calibration process

- loopback cable path

- system input path

- reference antenna
	0.2
	0.2
	U-Shaped
	0.14
	0.14

	12
	Reference antenna positioning misalignment
	0
	0
	Normal
	0
	0

	13
	Quality of quiet zone 
	0.6
	0.6
	[Rectangular]
	0.35
	0.35

	14
	Total uncertainty of the Network Analyzer
	0.5
	0.5
	Rectangular
	0.29
	0.29

	15
	Uncertainty of an absolute gain of the calibration antenna
	1
	1
	Normal
	0.5
	0.5

	16
	Offset of the Phase Center of the Reference Antenna 
	0
	0
	Normal
	0
	0

	17
	Uncertainty related to the use of phantoms
	0.32
	0.32
	Rectangular
	0.18
	0.18


3. Conclusions
This contribution makes the following proposals.
Proposal 1: add standard uncertainty of 0.18 dB due to hand phantom to MIMO OTA uncertainty table for tests in browsing mode.
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