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1. Introduction
The present contribution provides the text proposal for inclusion of the reverberation chamber methodologies measurement results in TR 37.977.
2. Discussion

[1] provides results from Bluetest lab.

[2] and [7] provide results from Azimuth lab.

[3] provides results from EMITE lab.
[4] and [5] provide an analysis on IL/IT results consistency of [1], [2] and [3], with a detailed discussion section on standard deviation analysis across labs, chambers and radiated and conducted absolute data throughput measured results. [3] Makes a standard deviation analysis with [1] and [2] and find that the deviation results already presented do not change with the added data.
[7] provides an analysis of IL/IT results consistency of the Long Delay Spread models with a detailed section on standard deviation analysis across the labs and radiated and conducted absolute data throughput measured results. 

The analyses finds all deviations, for the Short Delay Spread Model and Long Delay Spread Model within the CTIA standard uncertainty of +/- 2.3 dB, which according to [5] should be used as the baseline for uncertainty estimates.

At RAN 68 August 2013, the RC methodology 2, (RC+CE), was found to have met the criteria ABCD for Short Delay Spread Low Correlation channel model with Azimuth and Bluetest labs results.
At RAN 68-bis October 2013, the RC methodology 2, (RC+CE), was found to have met the criteria ABCD for Long Delay Spread Low Correlation channel model with Azimuth and Bluetest labs results.

New results from EMITE lab in accurate mode have been shown in [3] and the IL/IT consistency analysis including these data for SD and LD has been found to keep the RC+CE test results within the CTIA standard uncertainty of +/- 2.3 dB.

Thus, the following text proposal adds the EMITE lab data to the Short Delay Spread Low Correlation and the Long Delay Spread High Correlation reverberation chamber methodology 2 (RC+CE) measured results which are already 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 1.25 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

[image: image7.emf]70.00

75.00

80.00

85.00

90.00

95.00

100.00

-110 -109 -108 -107 -106 -105 -104 -103 -102 -101 -100 -99 -98 -97 -96 -95

Throughput %

Power, dBm/15 KHz

EM-SD-Nom-OTA

BT-SD-Nom-OTA

AZ-DevB-SD-Nom-OTA

EM-SD-Nom-cond

BT-SD-Nom-cond

AZ-DevB-SD-Nom-cond


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

[image: image8.emf]70.00

75.00

80.00

85.00

90.00

95.00

100.00

-101 -100 -99 -98 -97 -96 -95 -94 -93 -92 -91 -90 -89 -88 -87

Throughput %

Power, dBm/15 KHz

EM-SD-Bad-cond

BT-SD-Bad-cond

AZ-DevB-SD-Bad-cond

EM-SD-Bad-OTA

BT-SD-Bad-OTA

AZ-DevB-SD-Bad-OTA


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 1.88 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, Azimuth and EMITE
In all cases for Figures 10.2.3-5 through 10.2.3-13 the following applies:


- AZ: Azimuth


- BT: Bluetest

- EM: EMITE
The details on the devices used in all cases for Figures 10.2.3-5 through 10.2.3-13 are given in the table below.

Table 10.1.2-1

	
	Azimuth Lab
	Bluetest Lab
	EMITE Lab

	Device ID
	Dev B
	MOSG-RD-13-03
	MOSG-RD-13-05

	Manufacturer
	HTC
	HTC
	HTC

	Model
	Rezound
	Rezound
	Rezound

	Model Number
	ADR6425LVW
	ADR6425LVW
	ADR6425LVW

	Serial Number
	HT1AXS201238
	HT18KS200207
	HT18K200216

	IMEI Number
	990000338748983
	990000327075521
	990000327075612


********************** End of text  proposal ****************************
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