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1
Introduction
The measurement uncertainty assessment for UE RF requirements in the scope of the SI has high priority [1], a detailed work plan to define the MU was approved in the last meeting [2].  
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This contribution shares some views on defining the MU for UE RF baseline setup.        
2
Discussion
2.1
Uncertainty budget calculation principle
The uncertainty budget should contain two parts:
· Stage 1: the calibration of the absolute level of the DUT measurement results is performed by means of using a calibration antenna whose absolute gain is known at the frequencies of measurement.
· Stage 2: the actual measurement with the DUT as either the transmitter or receiver is performed.
The uncertainty table should contain at least 5 headings:

1)  The uncertainty source,

2)
Uncertainty value,

3)
Distribution of the probability,

4)
Divisor based on distribution shape,

5)
Weighting coefficient and its calculated standard uncertainty (based on uncertainty value, divisor and weighting coefficient).

2.2
Uncertainty contributors  
The following possible uncertainty contributors should be discussed and considered for transmitter measurement:
Stage 1: Calibration measurement

· Mismatch between the receiving antenna and the network analyser: multiple reflections between the receiving antenna and the network analyser.

· Positioning and pointing misalignment between the reference antenna and the receiving antenna: reference antenna alignment and pointing error.

· Mismatch between the reference antenna and the network analyser: multiple reflections between the reference antenna and the network analyser.
· Quality of quiet zone: reflectivity level of an anechoic chamber.
· Mutual coupling between the reference antenna and the receiving antenna: for high frequency, the large spacing between reference antenna and receiving antenna, this value probably could be zero.
· Uncertainty of the Network Analyzer: all uncertainties involved in the S21 measurement (including drift and frequency flatness) with a network analyser.

· Uncertainty of the absolute gain of the reference antenna: gain/efficiency uncertainty of calibration antenna.
Stage 2: DUT measurement

· Pointing misalignment between the DUT and the receiving antenna: misalignment of the testing direction and the beam peak direction of the receiving antenna due to imperfect rotation operation, this will results in a larger measurement error for a narrower beam.
· Quality of quiet zone: reflectivity level of an anechoic chamber.
· Uncertainty of the RF power measurement equipment: absolute level accuracy and non-linearity of the measurement equipment.
· Impedance mismatch in the receiving chain: multiple reflections between the receiving antenna and the power measurement equipment.
· BS emulator uncertainties: absolute output power, linearity, stability should be considered.

· Far filed distance uncertainty: the D of the DUT has not been clearly defined. If the measurement distance is smaller than far-filed criteria, this MU should be considered.
· Repeatability: the shifting of the DUT sensitivity and system.
· Amplifier uncertainties: for mmWave, amplifiers will probably be used for uplink and downlink, the stability, linearity and noise floor should be considered.

· Random uncertainty: undefined and miscellaneous effects
Proposal: MU budget format and measurement error contribution descriptions should be defined. 
3
Conclusions

This contribution shares some views on defining the MU for UE RF baseline setup. 
Proposal: MU budget format and measurement error contribution descriptions should be defined. 
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Discuss MU budget format


Make progress on mapping between MU elements and UE RF requirement definitions in the NR WI


Aim for decision on measurement error contribution descriptions


Collect uncertainty analysis data for each contribution source


Further framework improvement if needed
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