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Introduction
In this paper, a new 2D dynamic beamforming compact range（DBCR） testing system for 5G NR AAU OTA test is proposed.
The system mainly controls the 256 probes array by amplitude and phase modulation and generates 1 m*1 m quiet zone at 2.4M distance. It can test both the uplink and downlink specifications of AAU, such as TRP, EIRP, ACLR, EVM and EIS.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Discussion
 Description
Different from the traditional far-field test,2D DBCR system can greatly reduce the cost at the same size of quiet zone.



Figure 1: DBFC construction and Setup
2D DBFC consists of the following equipment for recommended setup:
a) Full anechoic shielded room
b) Probes
a. 2D antenna array such as 256
b. Signal distribution network (SDN) for signal split or combination together with control of complex weighting of individual RF channels
c. Interface 
c) DUT positioner
d) System bench including:
a. Cables，amplitude and phase modulation matrix between different measurement instruments 
b. Vector Network Analyser: For calibration and passive AUT measurements
c. Vector Signal Generator: For generation of CW or modulated signals to test DUT receiver parameters
d. Vector Signal Analyser: For measurement of CW or modulated signals generated by the DUT transmitter
e. Oscilloscope: For measurement of CW or modulated signals generated by the DUT transmitter
e) Controller PC
Simulation
In order to generate plane wave in a relatively short distance, we design and control each probe by a set of algorithms. Through the electromagnetic numerical simulation design, taking into account the frequency band, the amplitude and phase control, the spacing of probes, array arrangement and other factors, the following design results can be obtained at a distance of 2.4 meters.
Figure 2 shows the magnitude and phase distributions in the quiet zone with from the face view (longitudinal yz plane).
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Figure 2: Variation of electric field magnitude (left) and phase (right) in the transverse plane

Testing capability and results 
The overall plan is including: Chamber@4.5m*3.5m*3m ，256 probs@2m*2m，4 Axis 80kg turn table， test software, spectrum generator  and spectrum analyzer  etc. The test distance is 2.4m. 
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3.1 Comparison with CATR using a real  NR BS passive antenna array
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	Comparison sites：CATR @Tsinghua University 
Chamber Size：20m×10m×10m;
FB：400 MHz–40 GHz;
QZ Level：<-40dB@1GHz~2GHz,
                  <- 50dB@2GHz~40GHz;
QZ size： Forward section  10m ; Backward section13m.



3.2Testing capability and data
BS configuration
	
	TX/RX channels
	Antenna Array 
	Polarization
	TX power/channel
	TRP

	gNBconfig
	64
	192
	Dual 45° ,line
	3W
	200W



Test results
	Traffic Beam @Max Gain Point (manufacturers declaration)

	EIRP（dBm）
	EVM-64QAM
	EVM-256QAM
	Occupied Bandwidth（MHz）
	Frequency Error -64QAM（Hz）
	Frequency Error -256QAM（Hz）
	EIS

	
	76.82
	2.00%
	1.68%
	97.6
	1.29
	-1.37
	-119.5@qpsk mcs4 51RB



Conclusion
The 2D DBFC test system can obtain the same test ability and similar accuracy to FF and CATR. And with the additional advantages of path loss, dynamic range and so on, the test can be completed at very low cost. It is a good measurement method, hoping to provide an alternative low-cost solution for the industry.
[bookmark: _GoBack]Proposal 1: Consider the 2D DBCR as an OTA method for measurement of radiated parameters of active antenna basestations, including both antenna and transceiver performance metrics. 
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