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1. Introduction
A work item of the Radiated requirements for the verification of multi-antenna reception performance of UEs was agreed in RAN 66 meeting [1]. The way forward is agreed in RAN4#74bis [2], which is mentioned that harmonization between methodologies is focused on at first with doing round robin testing. Before the round robin testing, Measurement Uncertainty (MU) needs to be defined.
In this contribution, we repeat measurement at same condition (channel model, UE position, battery is from 100%, etc.) at least 5-times in anechoic chamber, which means no changing calibration and any other parameter. The results show that random uncertainty is less than 0.5 dB from 100% to 60% throughput. 
2. Testing Conditions
In this contribution, 1-UE is measured at LTE Band 19 in anechoic chamber (AC), which used commercial product. Measurement position is shown in Fig. 1. The position is tilted 45 degrees longitudinally. The channel model specified for the LTE MIMO OTA testing is employed for our testing, such as SCME Urban Micro (UMi) and SCME Urban Macro (UMa) in the anechoic chamber testing [3]. We employed dual-polarized eight probe antennas connected to the radio channel emulator with sixteen output ports since the dual-polarized configuration is definitely indispensable to perform the MIMO OTA testing.
As an eNodeB emulator, we employed Anritsu MT8820C and the setting parameters as shown in table 1. In this testing, the modulation of 64 QAM and Number of subframes of 20,000 at each angle are employed. Power step is 0.5dB from -52 to -69 dBm and measured throughput is from 100% to 60%.
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Figure 1: UE position (tilted 45 degrees)

Table 1: LTE MIMO OTA testing methodology and testing parameters

	
	Anechoic Chamber
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	Spatial channel models
	UMi and UMa

	XPR
	9 dB

	Number of probe antennas
	8 (Dual polarized)

	Mobile speed
	30 km/h

	DUT information

	DUT type

(Number of DUT samples)
	Smartphone (1 device)

	eNodeB emulator parameters

	Model
	Anritsu MT8820C

	Frequency band
	Band 19 (800 MHz)

	Channel bandwidth
	10 MHz

	Channel power

(Signal level at DUT)
	-50 to -69 dBm

	Modulation and Coding Scheme (MCS)
	20 (64QAM)

	Number of RB
	50

	Antenna configuration
	2(2 (open loop spatial multiplexing)

	Figure of merit
	Layer-1 throughput (FRC)

	Number of subframes
	20,000 at each angle


3. MIMO OTA Test Results
The test results presented in this section have been performed by SGS Lab.  Figure 2 shows the definition of throughput difference between each measurement. 
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Figure 2: Definition of throughput difference over the MIMO OTA testing.
In this section, random uncertainty of the measurement system is evaluated at LTE band 19 in 64QAM. It is measured 5 times in the same situation (channel model, UE position, battery is from 100%, etc.), which means no changing calibration and any other parameter. The test results are shown in Fig. 3 that random uncertainty is less than 0.5 dB in this system.
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(a) Repetition five times measurement in UMi channel model
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(b) Repetition five times measurement in UMa channel model
         Figure 3: Comparison of LTE MIMO OTA throughput results at Band 19.

4. Conclusion
In this contribution, we presented the test results in anechoic chamber to confirm the random uncertainty by same UE positions. The amount of fluctuation is less than 0.5 dB from 100% to 60% throughput. 
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