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1. Introduction
A Study Item of the MIMO OTA testing for multiple antenna terminals was agreed at the RAN 43 meeting [1], it is now finished and in the process of moving into a Work Item. The main purpose of the SI was to gather sufficient data so as to be able to establish commonly acceptable testing methodologies for an adequate evaluation of the overall MIMO performance of wireless communication terminals with multiple antennas. Ultimately, the testing methodologies have to be able to differentiate a good from a bad MIMO device, and a set of different figures of merit (FoMs) has been agreed for that purpose. In order to gather and compare testing results, a LTE MIMO OTA Round Robin test campaign has been jointly organized by 3GPP and CTIA [2].
During the different MIMO OTA discussions at 3GPP meetings, the members agreed that it should first determine “what” aspects of a MIMO-capable device require evaluation; then it should determine “how” to go about making these measurements. In consequence, new yet-unnamed figures of merit were asked for in order to provide a solution to the carriers’ requirements for LTE MIMO OTA evaluation. In fact, the December 2011 3GPP RAN4 status report on LTE MIMO OTA listed the evaluation of the use of statistical performance analysis in order to minimize test time and help ensure accurate performance assessment as an open issue. 
In previous contributions, new figures of merit which could serve the purpose of evaluating the operators’ top priorities for MIMO OTA compliance testing using some statistical performance analyses for reverberation chamber-based and anechoic chamber-based test methodologies were presented. In this contribution, MIMO Throughput Effectiveness (MTE) is evaluated using the recently-available LTE MIMO OTA RR data from 3GPP for the 2-stage methodology.
This contribution was produced with the help of EMITE Ing, a supplier of mode-stirred reverberation chambers for single and multi-antenna OTA passive and active measurements. 
2. Background and proposal

The background and proposal outlined in R4-120065 are assumed.

3. Two stage method results
For the 2S methodology, tests from Agilent/SATIMO and Nokia have been performed. Unfortunately, only Pool 4 DUT 3 results have been reported for the 2S method, and consequently only the MTE results for those tests is shown here in figure 1 below.
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Figure 1. MTE for Pool 4 with the 2S methodology.
Figures 2 and 3 illustrate MTE and the deviations of the labs from averaged values. As there are only two labs and one DUT, the figures are not representative of complete round robin results, but are reproduced here for comparison purposes. The maximum MTE standard deviation (MTE STD) from group average for the 2S-methodology falls below 0.03. 
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Figure 2. MTE for the 2S methodology.
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Figure 3. Deviation from Group Average (MTE STD) for the 2S methodology.

Some previous analyses of 3GPP round robin data test results for the two-stage (2S) method were outlined in [3] using the 2S data analysis in [4]. 
One initial predictions in [3] is analysed below.

R4-116104: For Pool4 devices, the test results difference is larger and the reverberation chamber based method has much worse performance as compared with two-stage method. However, the test results between the multiple probe antenna based method and the two-stage method under this case have much less difference (2-3dB) as compared the difference between the two-stage method results and the reverberation chamber based method, which is a little bit less than 10dB.

R4-120065: This statement above at [4] could mean that Pool4 devices may not be identified as bad MIMO devices by the 2S method, but rather as good MIMO devices, unlike what happened for both AC and RC-methods. 
The above prediction in [3] is confirmed by the MTE results presented in this document for Pool4 DUT3, i.e., 2S MTE results have identified Pool4 DUT3 as a good MIMO device.
4. Conclusions
The standard deviation of MTE for 2S method tests is in line to AC- and RC-based methods. MTE results using 2S method rank Pool4 DUT3 device as a good MIMO device. This is in contradiction to previous MTE results for AC- RC-based methods for the same device. Results are not conclusive as tests have been made available only for one device.
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