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1. Introduction
The present contribution provides the text proposal for inclusion of the harmonization results between AC Multiprobe, RC and RC+CE in TR 37.977.

This contribution was made in co-operation with EMITE, a manufacturer of MIMO OTA test systems.
2. Discussion

[1] provides harmonization results for AC Multiprobe, RC and RC+CE showing that these test methods provide the same decision of what is a “good” or “bad” device from the radiated receiver performance perspective, given the [+-2. 3] dB value employed at the 3GPP Barcelona meeting [3] as the baseline criteria used for consistency analysis in ABCD assessment, using a new metric derived from absolute data throughput values.
[2] provides harmonization results for AC Multiprobe, RC and RC+CE showing that these test methods provide both the same absolute data throughput values and the same decision of what is a “good” or “bad” device from the radiated receiver performance perspective, given the [+-2. 3] dB value employed at the 3GPP Barcelona meeting [3] as the baseline criteria used for consistency analysis in ABCD assessment, using a new calibration method.

The analyses find all deviations within the CTIA standard uncertainty of +/- 2.3 dB, which according to [3] should be used as the baseline for uncertainty estimates.

The current version of the TR 37.977 states that “The desired primary Figure of Merit (FOM) is absolute throughput. This will easily allow meaningful comparison of the ability of different methods to evaluate MIMO OTA performance.”

Thus, the following text proposal adds the harmonization results between AC Multiprobe, RC and RC+CE in TR 37.977.

3. Conclusions

Based on the above-referenced analysis, it is proposed to approve the text proposal to TR 37.977 below.
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10.2.3
Reverberation chamber method using NIST channel model and using channel emulator with short delay spread low correlation channel model 

The IL/IT test results from CTIA MOSG LTE MIMO OTA Round Robin campaign for the reverberation chamber candidate methodology 1 (RC) using the NIST model are reproduced in figures 10.2.3-1 to 10.2.3-4. A maximum standard deviation uncertainty value for inter-chamber comparison of NIST of 0.7 dB STD has been found, showing that IL/IT consistency has been achieved using the reverberation chamber methodology 1 (RC).
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Figure 10.2.3-1: IL/IT results consistency for Reverberation Chamber candidate methodology 1 (RC) measurements implementing the NIST channel model (all reference antennas)
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Figure 10.2.3-2: IL/IT results consistency for Reverberation Chamber candidate methodology 1 (RC) measurements implementing the NIST channel model with the Good reference antennas
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Figure 10.2.3-3: IL/IT results consistency for Reverberation Chamber candidate methodology 1 (RC) measurements implementing the NIST channel model with the Nominal reference antennas
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Figure 10.2.3-4: IL/IT results consistency for Reverberation Chamber candidate methodology 1 (RC) measurements implementing the NIST channel model with the Bad reference antennas
The IL/IT test results from CTIA MOSG LTE MIMO OTA Round Robin campaign for the reverberation chamber candidate methodology 2 (RC+CE) using the Short Delay Spread Low Correlation model are reproduced in Figures 10.2.3-5 to 10.2.3-8. A maximum standard deviation uncertainty value for inter-chamber comparison of Short Delay Spread Low Correlation of 1.7 dB STD has been found, showing that IL/IT consistency has been achieved using the reverberation chamber methodology 2 (RC+CE). 
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Figure 10.2.3-5: IL/IT results consistency for Reverberation Chamber candidate methodology 2 (RC+CE) measurements implementing the Short Delay channel model (all antennas)
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Figure 10.2.3-6: IL/IT results consistency for Reverberation Chamber candidate methodology 2 (RC+CE) measurements implementing the Short Delay channel model with the Good reference antennas
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Figure 10.2.3-7: IL/IT results consistency for Reverberation Chamber candidate methodology 2 (RC+CE) measurements implementing the Short Delay channel model with the Nominal reference antennas
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Figure 10.2.3-8: IL/IT results consistency for Reverberation Chamber candidate methodology 2 (RC+CE) measurements implementing the Short Delay channel model with the Bad reference antennas
The IL/IT test results from CTIA MOSG LTE MIMO OTA Round Robin campaign for the reverberation chamber candidate methodology 2 (RC+CE) using the Long Delay Spread High Correlation model are reproduced in figures 10.2.3-9 to 10.2.3-12. A maximum standard deviation uncertainty value for inter-chamber comparison of Long Delay Spread High Correlation of 1.86 dB STD has been found, showing that IL/IT consistency has been achieved using the reverberation chamber methodology 2 (RC+CE).
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Figure 10.2.3-9: IL/IT results consistency for reverberation chamber methodology 2 (RC+CE) measurements implementing the Long Delay Spread High Correlation channel model (all antennas)
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Figure 10.2.3-10: IL/IT results consistency for reverberation chamber methodology 2 (RC+CE) measurements implementing the Long Delay Spread High Correlation channel model with Good reference antenna only
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Figure 10.2.3-11: IL/IT results consistency for reverberation chamber methodology 2 (RC+CE) measurements implementing the Long Delay Spread High Correlation channel model with Nominal reference antenna only
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Figure 10.2.3-12: IL/IT results consistency for reverberation chamber methodology 2 (RC+CE) measurements implementing the Long Delay Spread High Correlation channel model with Bad reference antenna only

The case for conducted non-faded measurements is shown in Figure 10.2.3-13.
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Figure 10.2.3-13: Conducted non-faded measurements comparison between Bluetest and Azimuth
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