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Introduction
A text proposal to add the 2 channel MIMO OTA test method [1-3] for TR 25.abs v0.0.x is provided below. 

Proposal

6
Methodologies based on Anechoic RF Chamber

 An OTA method based on the use of an Anechoic RF Chamber is described consisting of a number of test antenna probes located in the chamber transmitting signals with temporal and spatial characteristics for testing multiple antenna devices.
This section describes the methodologies based on Anechoic RF Chamber, where a number of test antennas are located in different positions of the chamber, and the device under test (DUT) is located at center position. The DUT is tested over the air without RF cables.
<skipped sections>

6.3 Candidate Solution 3

In this method an assessment of the antenna’s performance in MIMO or Diversity operation is performed. Several simplifications are used in order to optimise the testing.

A test of the UE in an anechoic environment with the help of a base station emulator is proposed, with a limited number of faded channels and transmitting antennas, and in a simple geometrical set-up.

The underlying principle is to decompose the task for evaluating MIMO performance. Since in the conformance test many properties of the DUT are already tested in a conducted environment, the OTA test only has to add information not achievable by a cabled set-up.

For that reason it then is sufficient to define some abstract channel environment during the test which does not need to be very close to reality. Abstraction on the environment makes it easier to interpret the obtained results.

The channel information available in the UE can be used to deliver a quick answer to the test system about the current receive quality. Such a measurement is much faster than the evaluation of a throughput figure, but it is nevertheless closely related to it. If necessary, an explicit scaling from one quantity onto the other one can be made.

6.3.1 Concept and Configuration

The test set-up uses an anechoic chamber. In case of an RX diversity measurement the signal from the base station emulator is routed via a two-channel fading to two antennas in the chamber. For an RX MIMO measurement, the two signals from the base station emulator are undergoing a 2x2 channel fading simulation before reaching the antennas in the chamber.

Figure 6.3.1-1 is a sketch of the chamber set-up. For obtaining various angles of arrival (AoA) at the EUT, one main antenna (assumed at the left) and one additional antenna needs to be used. The additional antenna varies its position with respect to the main antenna. If this position change is done electronically by switching to another antenna element, or mechanically by rotating the antenna with some positioner is left to the implementation. Typically, the antennas are dual-polarised but only one polarisation is used at a given time. Tests are made for various combinations of antenna polarisations. If one wants to extend this method to 3D AoA, a third antenna outside the plane can be used.
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Figure 6.3.1-1: 2 Channel Method, antenna arrangement in anechoic chamber
The UE can furthermore be rotated in two axes in order to access all relevant geometrical conditions.

A test point is described by:

1. Signal from BSE, e.g. frequency, MCS, data rate, MIMO mode, …

2. Fading characteristics and antenna polarisations

3. Antenna positions

4. UE position elevation, azimuth

The measurement then uses the quantities CQI, RI and PMI for a quick evaluation of the channel characteristics for each given test point. 
In case the required figure of merit is some other quantity such as throughput, some mapping from the channel information onto the figure of merit can be made. This mapping of course depends on the signal settings on the BSE and possibly on other parameters. The mapping can be derived in a series of measurements where changes to the channel parameters lead to different channel information values and to different corresponding values of the figure of merit. It is also possible but more time-consuming to measure the figure of merit for each test point.

It has to be decided if some averaging, or a statistical distribution conclusion, or some minimum threshold are going to be applied at the end of the test as the minimum requirement for the DUT.
6.X
Candidate Solution X
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