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MIMO antenna technology is commonly used in high speed wireless communication (LTE, WIFI, WIMAX) as well
as in high performance radar (MIMO radar). There are more and more wireless terminals with MIMO antenna
around the current market. However, there are no current standardized measurement methodologies to
evaluate the new technology. The main international standardization organizations, including 3GPP, CTIA and
the national organization of China (CCSA), are working to standardize the test methodology. Part of the
difficulty in completing a standard of the test method is due to the fact that channel models of multi-path
environments complicate the test system to a large degree. Such complexity can be taken into account by the
methodology based on boundary array OTA method that makes it a very important evaluation candidate for
MIMO OTA performance test. The paper presents a real MIMO OTA test system. After the introduction of
boundary array concept, the system calibration is described, including input and output calibration of the entire
system. Subsequently, the system validation is examined from several aspects, such as power validation, filed
mapping, temporal correlation and so on. Finally, the measurement results of an actual wireless product, with
three different antennas, are provided to further elaborate the test methodology. At the end, the current
status of the MIMO OTA test methodology standardization is provided to conclude the paper.

BT EA: kFHE,

% & &7

W B A

@ NBEDEG
Sy

%

INNERBA | El74ET

3 HpiHATIGEE 19,745

&, SRR TTEE 3,916
EEE

. FETCSRRIY =PAD: # 46 3 42 B % £ 4%

354

LB DR BB GHRE S EA

LEHF G Lo} EBUEHELD

BBk B SR AL R E RGOS RS 5458

4 FiteE A

ETRBERGOAAGE LW E % AR

B#%Y

Rtz

s 2R

7} 58 & #aqd

AR X

GFLL L

#E 4L



&AL #

3GPP, LTE, Technical Report, 2010. http://www.3gpp.org/LTE
CTIA (2014) CTIA Official Website, Washington DC. http://www.ctia.org/
CCSA China (2014) http://www.CCSA.org.cn

Kyosti, P., Jdmsa, T. and Nuutinen, J.-P. (2012) Channel modelling for multiprobe over-the-Air MIMO
testing. International Journal of Antennas and Propagation, 2012, Article ID: 615954.

Szini, 1., Foegelle, M., Reed, D., Brown, T. and Pedersen, G.F. (2014) On antenna polarization
discrimination, validating MIMO OTA test methodologies. IEEE Antennas and Wireless Propagation
Letters, 13, 265-268.

Foegelle, M. (2008) Systems and methods for over the air performance testing of wireless devices with
multiple antennas. US Patent No. 20080056340 A1l.

Fan, W., Sun, F., Kyésti, P., Nielsen, J., Carrefio, X., Knudsenand, M. and Pedersen, G. (2013) 3D
channel emulation in a multi-probe setup. Electronics Letters, 49, 623-625.

Jing, Y., Zhao, X., Kong, H.W., Duffy, S. and Rumney, M. (2012) Two-stage over-the-air (OTA) test
method for LTEMIMO device performance evaluation. International Journal of Antennas and
Propagation, 2012, Article ID: 572419.

Kildal, P.-S., Chen, X., Orlenius, C., Franzén, M. and L&tbockPatané, C. (2012) Characterization of
reverberation chambers for OTA measurements of wireless devices: Physical formulations of channel
matrix and new uncertainty formula. IEEE Transactions on Antennas and Propagation, 60, 3875-
3891.

Chen, X., Kildal, P.-S. and Gustafsson, M. (2013) Characterization of implemented algorithm for MIMO
spatial multiplexing in reverberation chamber. IEEE Transactions on Antennas and Propagation, 61,
4400-4404.

[ #265 % : R4 & k42 (Hans Publishers)

Copyright © 2014 Hans Publishers Inc. All rights reserved. WTrss’




