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1. Background
During the first CTIA MIMO OTA Sub-Group (MOSG) meeting; occurred in March 2011Orlando Florida ; it was suggested that to expedite the baseline between laboratories participants of CTIA LTE round robin, a set of MIMO 2x2 reference antennas should be developed. These antennas should be used strictly to baseline MIMO OTA throughput measurements, ruling out the antenna performance among diverse DUTs. 
Knowing the radiated performance or these reference MIMO 2x2 antennas, plus the conducted performance or each DUT, it’ possible to somewhat predict the order of magnitude of each DUT data throughput, therefore later comparing with the DUT stand-alone radiated throughput. The main goal of these reference antennas is baseline round robin measurements results in the initial phase of measurements.  Where different test methodologies and test environments are being evaluated. 
Initially CTIA MOSG agreed that this antenna development should have the following guidelines:

i. Initially focusing on single  LTE bands 7, 13 and 20 antennas design;
ii. The reference antennas should be able to clearly represent good, nominal and bad MIMO 2x2 antenna designs;

iii. The design should be simple to enable production in large quantity to supply all RR participants;

iv. Low cost.
The antenna system presented in this document is preliminary, and was reviewed by a small audience, therefore still needs consensus among MOSG to be considered a candidate for CTIA MIMO 2x2 reference antenna system.
2. Preliminary results
As reviewed on contribution R4-113032 [1], a proposal for MIMO 2x2 reference antenna was proposed and widely accepted for the majority of delegates. Moving forward with the concept an industrial prototype was created. Initially CTIA will sponsor the build of these antennas to be adopted on its own round robin, however the documentation need to build these antennas should be available for any interested group, i.e. 3GPP MIMO OTA, COST etc.
The following pictures summarized the realization of this initial Band 13 MIMO 2x2 Reference Antenna design.
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Figure 1. Dual Layer Band 13 antenna.
While in the left the antenna is build on layer 1, the SMA connectors and RF enclosure are mounted on layer 2 (right), note through vias “stitching” both layers ground, and rectangular holes to solder the RF enclosure. To optimize the functionality of the RF enclosure, it’s placed over an unmasked PCB trace.
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Figure 2. RF Enclosure implementation.

RF enclosure is provided with sliding shielded door, single secure screw, and ventilation holes. These features should enable easy access to the DUT for battery change of keypad access.
3. Conclusions
A preliminary MIMO 2x2 reference antenna industrial prototype was presented, demonstrating design feasibility for large scale and full control of MIMO antenna figure of merit. Differentiating good, marginal and bad MIMO 2x2 antenna systems. The documents required for mass production of these antennas, i.e. Gerber and ProE files as well as Bill of Materials are available upon request.
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