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1
Introduction
This paper is to start the discussion of measurement uncertainty for NR MIMO OTA. Following the guidelines in SID [1], “Develop the preliminary uncertainty assessment for the methodology” is one of the key objective. In the last RAN4 meeting, 2 options of the FR1 MPAC system layout were discussed [2], even though the final layout has not been decided, the preliminary uncertainty elements discussion for the “typical” MPAC system is still helpful to accelerate the progress of the NR MIMO OTA SI.     
In this contribution, we share our views on the measurement uncertainty for FR1 MIMO OTA.   
2
Discussion
In the RAN4#89 meeting, MPAC was permitted as the test method for 5G NR FR1 MIMO OTA, the detailed probes configuration is under discussion. Given that the progress of this SI is significantly delayed, even though the final system layout of MPAC is not defined, we can still see much benefits to start the MU discussion to develop preliminary uncertainty assessment for the general MU elements of the test method. Here we list some key MU elements of MPAC system:
	UID
	Description of uncertainty contribution
	450MHz<f≤2.5GHz
	2.5GHz <f≤6GHz
	Justification/Comments

	Stage 2: DUT measurement

	1
	Mismatch (BS simulator)
	
	
	Mismatch between the system input cables connecting to the Base Station simulator output port

	2
	Measure distance uncertainty
	
	
	MU induced by short measurement distance

	3
	Quality of quiet zone
	
	
	Uncertainty of chamber Ripple on EUT Measurement

	4
	Base station simulator: absolute output level, output stability 
	
	
	MU elements from BS simulator 

	5
	Channel emulator: absolute level, linearity, stability 
	
	
	MU elements from Channel emulator

	6
	Absolute antenna gain uncertainty of the measurement antenna
	
	
	absolute gain uncertainty of measurement antenna

	7
	Amplifier uncertainties(gain, stability, linearity, noise figure)
	
	
	MU elements from amplifiers

	8
	Random uncertainty
	
	
	repeatability

	9
	Throughput measurement: output level step resolution
	
	
	half of the step size

	Stage 1: Calibration measurement

	10
	Mismatch (loopback cable, system input cable, reference antenna )
	
	
	Mismatch in each calibration steps at different ports

	11
	Reference antenna positioning misalignment
	
	
	Can be zero for FR1

	12
	Quality of quiet zone for calibration process
	
	
	Chamber ripple 

	13
	Amplifier uncertainties
	
	
	Stability of amplifiers

	14
	Uncertainty of the Network Analyzer
	
	
	overall measurement uncertainty of the VNA

	15
	Uncertainty of an absolute gain of the calibration antenna
	
	
	Gain MU of corresponding reference antennas


The measurement uncertainty budget for LTE MPAC method was defined in TR37.977, example values were specified in the Annex B. In addition, as the single reference lab for LTE MIMO OTA lab alignment activity [3], the reported MU assessment of 1.9dB from CAICT MPAC system was approved and captured in LTE MIMO OTA spec as a reference. The corresponding half MU was approved as the test tolerance for LTE MIMO OTA conformance testing [4]. 
Compare with LTE MIMO MU budget, some key MU elements with frequency higher than 2.5GHz need to be re-considered, such as amplifier uncertainties, channel emulator, quality of quiet zone. Therefore, we suggest to split FR1 MU discussion into two frequency range, i.e. (450MHz<f≤2.5 GHz) and (2.5 GHz<f≤6GHz), and initially focus on MU budget development for f>2.5GHz to accelerate the progress.
Proposal 1: Split FR1 MU discussion into two frequency ranges, i.e. (450MHz<f≤2.5 GHz) and (2.5 GHz<f≤6GHz), and focus on MU budget development for f>2.5GHz to accelerate the progress.
3
Conclusions

In this contribution, we share our proposal on the MU way forward:  
Proposal 1: Split FR1 MU discussion into two frequency ranges, i.e. (450MHz<f≤2.5 GHz) and (2.5 GHz<f≤6GHz), and focus on MU budget development for f>2.5GHz to accelerate the progress.
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