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Introduction
[bookmark: _GoBack]This contribution introduces the characteristic contributions of 2D Compact range MU budget. Because the Plane Wave Generation technology needs to use amplitude and phase modulation chips, so the uncertainty contributions of these active chips cannot be ignored. This contribution referred [TR 37.842] and [TR 37.843] and R&S contribution[5].
The test system generates 1m Quiet Zone with 256 dual-polarized antennas array and amplitude modulation phase modulation chips named Dynamic Range Compact Range.


Figure 1: 2D Compact Range construction and Setup
[image: C:\Users\henghe03\AppData\Local\Temp\WeChat Files\bdc751fefbb76f0a86583d1f384e7e5.jpg]
Figure 2 DBCR 
MU contributions descriptions
2.1 Time nonlinearity
Different from compact Range’s passive metal reflector, the principle of DBCR requires active amplitude and phase modulation chips, In the process of Base station OTA testing, these chips must be working continually for about more than 1 hours, So the stability of the test system need to be considered.    
[image: ]
Figure 2 Time nonlinearity evaluation
The DBCR test system is configured as working mode, placing a Standard Gain Horn antenna in the quite zone. Connecting the SGH and DBCR with VNA, Test the link loss for an hour, and record the S21 data every 5 minutes as .
A rectangular distribution is assumed for this contribution.

	UID
	Uncertainty Source
	Value
f <= 3 GHz
	Value
3<f < 6 GHz
	Unit
	Distr.
	Divisor
	Sens.
	ui (dB)
f <= 3 GHz
	ui (dB)
3<f < 6

	7
	Time nonlinearity 
	0.017
	0.017
	dB
	Rectangular
	√3
	1
	0.0098
	0.0098



2.2 Power nonlinearity
When performing EIRP test, the base station performs beamforming. Although the beam peak has not been formed yet, there is already a beam shape, so the 2D compact range antennas array will form different high and low power level. At this time, it is necessary to consider whether the response of the amplitude modulation phase modulator chips to different powers is linear. If there is nonlinearity, a test error will be introduced. 
The vector network analyzer is generally used for calibration, and its power is much smaller than the base station transmit power, so this can be ignored during calibration.


Figure 3 Power nonlinearity evaluation
Base station and spectrum analyzers are required for this uncertainty assessment. The DBCR works normally, gradually increasing the output power of the base station. When the base station output increases by , the power of the spectrum analyzer at the receiving end increases accordingly. As the signal power increases, until the base station sends the highest power , if power compression is not observed at this time, Then the system works fine. 
;
A rectangular distribution is assumed for this uncertainty.

	UID
	Uncertainty Source
	Value
f <= 3 GHz
	Value
3<f < 6
	Unit
	Distr.
	Divisor
	Sens.
	ui (dB)
f <= 3 GHz
	ui (dB)
3<f < 6

	8
	Power nonlinearity 
	0.06
	0.06
	dB
	Rectangular
	√3
	1
	0.035
	0.035



2.2 Quite Zone
The most important project in the OTA test site is the quiet zone. The uncertainty can be obtained by referring in paper []“Plane-Wave Generators Design Guidelines.”
The measurement was performed using an antenna with open-end waveguide of 2.65 GHz - 3.95 GHz.
The figure shows the 3.5GHz amplitude phase test chart of 1 meter.
[image: E:\RenYuxin-CAICT\平面波发生器\3GPP提案\RAN4 #92\amplitude-3.5.jpg][image: E:\RenYuxin-CAICT\平面波发生器\3GPP提案\RAN4 #92\phase-3.5.jpg]
Figure 4 3.5GHz amplitude & phase quite zone
According to the calculation method in the paper [4], the calculated quiet zone uncertainty u=0.352dB.
Conclusion
Proposal: Incorporate these tree contributions into MU budget of 2D compact range in TR 37.843.
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