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1. Introduction
This contribution presents some comparison testing results between different multi-probe anechoic chamber (MPAC) MIMO-OTA systems, which shows little gap between different systems by different vendors . This contribution also shows some spatial correlation validation results in MPAC systems, which suggests that 2D circular validation may be better than the current 1D linear validation on a line segment.
2. Comparison Testing
CATR performs some comparison MIMO-OTA testing together with ETS-Lindgren and ABP, in order to validate the consistence between different MPAC systems. 
The whole comparison is divided into 3 steps. In the 1st step, the comparison testing is performed in CATR lab, using different channel emulators. In the 2nd step, the comparison is performed between CATR lab and ETS lab, using different chamber build by the same vendor. Finally in the 3rd step, the comparison is performed between CATR lab and ABP lab, using different chamber build by different vendors and different testing software. All the measurement follows CCSA MIMO-OTA standard draft, where the bandwidth is 20MHz, and the maximum downlink throughput is about 59.141Mbps and 29.512Mbps respectively for FDD LTE and TD-LTE. UMi channel model is chosen for all the comparison testing, since the input phase issue of the Uma channel model has not been totally solved yet.
Fig. 1 and Fig. 2 shows the comparison results in the 1st and 2nd steps, where the each group of two bars denotes the testing results of one EUT in different systems, the Y-axis means the measured downlink RS-EPRE corresponding to the 70% of the maximum throughput. Fig. 3 shows the comparison results in the 3rd step, which shows the measured MIMO throughput curves in different labs.
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Fig. 1  Comparsion between different channel emulators    Fig.2 Comparsion between CATR and ETS lab
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Fig. 3 Comparison between CATR and ABP lab
From the above 3-step comparison, we see that the MPAC system is a quite stable MIMO-OTA solution. Even when we use different channel emulator, different chamber from different vendors, different testing software, and have different engineer to perform the test, the maximum gap between the results from different labs is around 1dB. In most case, this gap is smaller than 1dB.
3. Spatial Correlation Validation
In [1], ETS and Spirent proposed a new spatial correlation validation testing method different from the current one-dimensional method. Fig. 4 shows the validation points in the current 1D and the new proposed 2D validation methods. 


           
Fig. 4 The Validation points in linear(1D) and circular(2D) validation
The 2D circular validation can reflect the channel characteristic in different directions. Furthermore, it is more convenient to perform, since it only needs to rotate the reference antenna inside chamber using the turn table, while the traditional 1D validation needs an extra slider device to move the antenna on a line segment.
CATR studies the 2D circular validation. We calculated the theoretical spatial correlation validation results of SCME UMi and UMa channel models [2] with the circular validation point arrangement, as well as the simulated correlation results using the probe transmit weight provided by the channel emulator [3]. We also performed actual 2D circular validation measurements. The measurement results for Umi and Uma models are shown in Fig. 5 and Fig. 6, where the radius of the validation circle is 0.3 wavelength, and 8 probes are used in the chamber. 
From fig. 5 and 6, we see that the theoretical results, simulated results and the measured results correspond well with each other.
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       Fig. 5 Spatial correlation of UMi model                                   Fig. 6 Spatial Correlation of UMa model

4. Conclusion and Proposal
This contribution presents some comparison testing results between different MPAC systems. It shows that multi-probe anechoic chamber is a stable MIMO-OTA solution. The obtained results are comparable in different systems using totally different hardware and software configurations.
[bookmark: _GoBack]This contribution also shows some analysis and measurement results with 2D circular spatial correlation validation. We propose to use 2D circular spatial correlation validation to replace the traditional 1D linear validation method. It may choose the validation radius according to the required size of the test zone, and regulate the maximum gap between the theoretical and measured correlation curves. Further study is suggested on the related issues such as the deviation limit.
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