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1. Introduction
In this contribution a measurement campaign adopting the same antenna system described on [1], basically a RF enclosure to accommodate a LTE B13 mobile device acting as a modem, connected to B13 reference dipoles as external antennas. These dipoles are then separated by submultiples of 1/4λ using decoupling sleeve chokes. In this work the B13 dipoles are separated from 0.47λ to 1.53λ, ecc and data throughput was measured in four azimuth angles 0º, 90º, 180º and 270º.
The objective in this work is to validate the theoretical test volume limitation on Anechoic Chamber Multi-Cluster boundary array with 8 dual polarized antennas [2-4]. 
2. Test setup
The test setup adopted in the anechoic chamber neasurements are defined in the table 2-1 bellow.
Table 2-1 Anechoic chamber test settings

	Test settings
	Anechoic chamber settings

	ID
	B13 AC MC 8DP test volume investigation

	Lab
	Motorola Mobility, Libertyville, IL, USA

	Date
	04/18/2014

	Methodology
	Anechoic chamber Multi-cluster,  8DP 

	eNodeB emul.
	R&S CMW500

	eNodeB emul. Ver
	Installed SW V 3.2.20

	eNodeB ant config
	Sec 7.2 in 37.977

	eNodeB PHY config
	Sec 7.1 in 37.977

	Band
	13

	DL channel
	5230

	UL channel
	23230

	RMC
	R35

	Num subframes per SNR pt
	80000

	Channel emul.
	Anite Propsim F32, depop.  To 16 ports

	Channel emul. Ver
	3.1.3

	Channel model config
	Sec 8.2 in 37.977

	Channel model
	SCME Umi,

	Emul. Veh. Speed
	30 km/h

	UE mfg
	Motorola Droid Ultra

	UE model
	XT-1080

	UE ID
	990002025628478

	Transmission Mode
	TM3

	Max theoretical throughput
	35.424 Mb/s

	Num theta pos.
	Sec 9.3.1.3 in 37.977

	Theta pos.
	Sec 9.3.1.3 in 37.977

	Num phi pos.
	4

	Phi pos.
	0º, 90º, 180º and 270º

	Test plan version
	Lab “MM1” 003

	Comments
	Base station XPR = 9dB , 4 azimuth positions


2.1 Anechoic chamber setup.

The Motorola Mobility MIMO OTA test system consisted of an anechoic chamber boundary array with eight active dual polarized antennas at a radius of 1.2 meters [5], driven by Anite Propsim F32 with 16 active ports  used to generate the applied channel model and resulting signal levels within the test volume.  Dedicated power amplifiers were used to amplify the outputs of the channel emulators to produce the required signal levels within the test volume.  The reported measurements were captured using a Rohde & Schwarz CMW-500 as the eNodeB emulator/communication tester.  The two outputs were fed into the Anite Propsim F32.  A dedicated monopole antenna was used to provide the uplinik from the DUT.  The uplink path was then fed through a pre-amplifier to provide additional downlink isolation prior to feeding the signal to the eNodeB input.  
Fig 2.1-1 contains a system schematic for the test setup, while Table 2.1-1 contains the detailed equipment list.
[image: image1.wmf]
Fig 2.1-1 Motorola Mobility Boundary Array Schematic Diagram

Table 2.1-1  Test Equipment List

	Equipment
	Manufacturer
	Model
	Firmware Revision

	Anechoic chamber
	Howland
	NA
	NA

	Channel Emulator (2X)
	Anite
	Propsim F32 depop. to 16 active ports
	3.1.3

	16 Power Amplifier (2X)
	Mini-Circuit
	ZX60-6013E-S+ and  ZX60-V62+
	NA

	eNodeB Emulator/

Communication Tester
	Rohde & Schwarz
	CMW-500
	3.2.20

	Uplink Preamp
	HP
	8347A
	NA


3. Measured data
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(b) 180º
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(c)180º                                                                   (d) 270º
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Fig 3.1, 0.47λ antenna separation, ecc measured at 0º, 90º, 180º and 270º azimuth positions 
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(b) 90º
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(c)180º                                                                   (d) 270º
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Fig 3.2, 0.7λ antenna separation, ecc measured at 0º, 90º, 180º and 270º azimuth positions
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(b) 90º
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(c)180º                                                                   (d) 270º
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Fig 3.3, 0.97λ antenna separation, ecc measured at 0º, 90º, 180º and 270º azimuth positions
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(b) 90º
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(c)180º                                                                   (d) 270º
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Fig 3.4, 1.3λ antenna separation, ecc measured at 0º, 90º, 180º and 270º azimuth positions
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(b) 180º

[image: image24.jpg]



Fig 3.5, 1.53λ antenna separation, ecc measured at 0º and 180º azimuth positions
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Fig 3.6, SCME Umi average data throughput measured in four azimuth angles, and five distinct antenna separations.
In spite of variation in ecc above 1λ antenna separation, the measured data throughput seems to be unaltered from the whole range of antenna separation. Probably due to the fact that the antenna system started with low ecc and no gain imbalance.  And the highest ecc achieved with 1.53λ is still considered low at 0.4. More measurements need to be conducted with somewhat uncorrelated antennas at start; e.g. ecc=0.5; to verify the impact test volume limitation in data throughput measurements.
4. Conclusion
It was demonstrated envelope correlation coefficient measurements on controllable environment.


The measured ecc follows the theoretical expectation for the MIMO OTA system investigated; AC MC 8 dual polarized antennas; where is expected that the ecc start to deteriorate with test volume larger than 0.7λ. In our experiment we observed that the ecc is maintained up to 1λ antenna separation, and start to be affected by the test setup test volume between 1 and 1.3λ and beyond.
Data throughput measured with different antennas separations didn’t reflect the antennas correlation change, most likely because the antenna system was uncorrelated from start and the correlation increase up to 0.4 is still considered low. More research is needed in this subject to determine the measurement uncertainty associate to test volume limitations above 1λ, including antenna systems with higher correlation.
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