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1. Introduction
This contribution presents result for LTE MIMO OTA test using three different methods (Multiple probe antenna based method, two-stage method and reverberation with channel emulator method). It’s very unfortunate that the pool1 and pool2 devices for round robin test are blocked at the custom. We have to use some replacements, three LTE USB dongles from three different companies to do the test. The measurements have been performed in CATR’s chamber and Azimuth’s isotropic chamber. The performance metric is the throughput. Detail information about two-stage and multi-probe measurement information, reference to R4-114188 LTE MIMO OTA test results and analysis. Detail information about reverberation with channel emulator method information, reference to R4-114669 Additional LTE Round Robin test results. Thanks to Agilent and Azimuth’s support during the measurement test. 
2. Measurement Setup and Procedure
2.1 Devices and Host Computers
The following dongles and host computer were used as DUTs.

· DUT 1: work @ LTE band 7, ch 3100 DL (2655 MHz) & ch 21100 UL (2535 MHz)
· DUT 2: work @ LTE band 7, ch 3100 DL (2655 MHz) & ch 21100 UL (2535 MHz)
· DUT 3: work @ LTE band 13, ch 5230 DL (751 MHz) & ch 23230 UL (782 MHz)
· Host computer: HP EliteBook 8440p for two-stage and multi-probe method.
Thinkpad T60 for reverberation method. (same size of 8440p)
All the DUTs were connected to the middle USB port on the left side of the laptop. Furthermore, the laptops were configured as described in R4-114188.  The DUTs are connected to the vertical position in laptop USB port. The DUT will be positioned at the edge of turntable and the same position of calibration antenna’. Test system is shown in Fig.1. 
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Fig.1 Position : Laptop is put in position fixture
2.2 eNodeB Emulator Configuration  

In this experiment, PXT from Agilent is used as eNodeB emulator for two-stage and multi-probe method. And CMW500 from R&S is used as eNodeB emulator for reverberation method .The settings of the eNodeB emulators are the same as reference to 3GPP TR 37.976 v1.5.0, Apr. 2011.
2.3 Channel models

For Multi-probe and Two-stage:

The used channel models are SCME single cluster Umi and single cluster Uma from 3GPP TR 37.976 v1.5.0.  In order to isolate the DUTs performance from eNB correlation property,  eNB is configured as ideal Omni-directional antenna  with no correlation.
For reverberation chamber:

The eNB is also configured as low correlation configuration, the eNB’ antenna spacing is 10and ASD=2°. In order to compare with above two method channel model, the same Doppler was selected to a low physical speed 3 km/hr for Uma and Umi. 
	Excess delay tap
	SCME UMa 15 degrees RMS AS
	SCME UMi

	
	BS AoD°
	Correlation for 10 spacing, ASD=2°
	BS AoD°
	Correlation for 10 spacing, ASD=5°

	1
	–127.28
	 0.5144 + 0.1347i
	  6.6
	 0.0365 + 0.0515i

	2
	–136.81
	 0.2510 + 0.3602i
	 14.1
	 0.0115 – 0.1418i

	3
	–129.97
	–0.2519 + 0.4346i
	 50.8
	–0.0620 + 0.0228i

	4
	 –96.22
	 0.8931 + 0.3798i
	 38.4
	 0.0200 + 0.0954i

	5
	–159.60
	–0.3201 – 0.0264i
	  6.7
	 0.0331 + 0.0537i

	6
	 173.19
	 0.1146 + 0.2735i
	 40.3
	–0.1008 + 0.0177i


3. Measurement Results
3.1 Measurement Results
The throughput is the common measurement parameter  during MIMO-OTA test. It is cover antenna influence, RF receiver and baseband performance. Three different devices are tested by three different method. To fully understand the MIMO OTA test results and we also show some comparison figures.  
Fig.2-4 shows all test results for these three DUTs under two channel scenarios  Umi and Uma. 

[image: image2]
Fig.2 Reverb chamber with channel emulator throughput performance 
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Fig.3 Multi-Probe throughput performance 
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Fig.4 Two-Stage throughput performance 

Note: 

MuP: Multi-probe method

Tws: Two-Stage method
RC: Reverb chamber with channel emulator

PosH: Position H 

PosV: Position V 
Pos3D: Position in reverberation 
3.2 Comparison Results

Fig. 5~Fig 6 give the throughput test comparison of three different MIMO-OTA methods. Two channel model Umi and Uma test results are presented. 
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Fig.5 throughput performance comparison between three methods in Uma
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Fig.6 throughput performance comparison between three methods in general Umi

4. Conclusion
In this contribution, we presented the MIMO OTA test results for two-stage method, multi-probe method and reverberation chamber with channel emulator method. The comparison results between them are shown. Honestly, the results are hard to compare. It is suggested to stop the round robin test with real LTE DUTs, some simple and standard DUTs (e.g new reference antennas) should be discussed in time. In addition, thanks for the RR opportunity staying closely to the MIMO-OTA experiment.
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