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1. Introduction

This contribution discusses and proposes how the devices should be positioned and rotated within the test volume for MIMO OTA for the multiprobe test methodology.
2. Background
Several candidate methods are under discussion in [TR] and during the last meeting the agreed WF in [1] describes the required actions to follow to conclude the WI.
For one of the candidate methodologies, it is proposed to evaluate the devices in a 2D plane in which the cross polar antenna probes are positioned based on the rationale that most incoming signals arrive from a very narrow or 0º elevation angle.
That assumption holds for one UE position, say vertical position, but if the UE under test is held in a different position then the original test setup would not be evaluating the device in the new position, say horizontal.

After this quick analysis it becomes clear that for multiprobe methodology it is required to test the device under different positions or orientations to enable the test setup to evaluate the MIMO capabilities of the device under different relative positions of the UE against the BS (plane of incoming signals).

3. Discussion and proposal
For UE positioning within the test volume a number of aspects must be considered:
1.  Typical, acceptable, interesting use cases for devices. Different devices may have a high degree of typical use cases regarding it is relative position to the BS, and others may have less or none flexibility: i.e. laptops are rather used in the same plane of use with the lid open.
2. Cost & Testing time: it may be desirable in some cases to test the device under multiple orientations to capture the full performance at any potential use case. However it is recognized that there may be simplifications that can be made that can render similar understanding of the full MIMO performance along different, yet discrete, use cases or orientations.
For the case of regular size/handheld UE, that means not LEE/LME devices, the following is proposed to be agreed to enable MIMO evaluation at not one single plane but several based on the use cases described as follows:
Orientation 1: XY plane
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UE is positioned vertically with regards to measurement plane
Orientation 2: XZ plane
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UE is positioned laid on its side with regards to measurement plane
Orientation 3: YZ plane
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UE is positioned laid on its back with regards to measurement plane
Summary of orientations
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These 3 orientations or UE positions with regards to measurement plane represent the most challenging orientations for antenna design within UE. And they provide a 3D understanding of the performance with per plane information.

With this approach, the MIMO LTE evaluation tests/stresses the device under different use cases which are described by the plane under which they SCME plane is presented to the UE. Hence different figures of merit can be taken at the UE to evaluate performance: i.e.
· Tput > Tput_XY
· Tput > Tput_XZ
· Tput > Tput_YZ
· Avg Tput > Tput_XYZ
It is clear that operators, labs and device integrators will be interested in understanding the MIMO performance under different planes depending on the design and placement of the antennas at the UE.

Discussion on the requirements is out of the scope of the WI and so of this contribution.

4. Conclusion

In this paper we have presented 3 observation and measurement planes for one of the test methodologies being discussed so that the UE is evaluated under different use cases providing a 3D evaluation of the UE.
A TP is attached in the annex for the TR.
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9.4.1
Handheld UE

Handheld UE is a device which is primarily used in a handgrip like normal mobile/smart phones.

Browsing mode testing method is used for MIMO OTA performance measurements in case of handheld types of UE form factors as defined in TR 25.914 subclause 5.1.7.
9.4.1.1
3D evaluation for Handheld UE for multiprobe test methodology

A handheld UE may be used in multiple orientations with regards to the incoming signals. Due to the single plane evaluation inherent to single plane multiprobe methodology it is required to rotate the UE in a number of orientations in order to understand the full 3D radiated performance particularized discrete planes of interest. 

It is considered that any number of rotations or plane evaluations of the UE must meet the following:

1. Typical, acceptable, interesting use cases for devices. Different devices may have a high degree of typical use cases regarding it is relative position to the BS, and others may have less or none flexibility: i.e. laptops are rather used in the same plane of use with the lid open.

2. Cost & Testing time: it may be desirable in some cases to test the device under multiple orientations to capture the full performance at any potential use case. However it is recognized that there may be simplifications that can be made that can render similar understanding of the full MIMO performance along different, yet discrete, use cases or orientations.
Therefore, a handheld UE for multiprobe methodology must be evaluated under the following planes in order to understand its full radiated performance, and also to understand the per plane performance. Plane XY evaluation is found in figure 9.4.1.1-1
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Figure 9.4.1.1-1. a) Orientation 1: XY plane evaluation. b) Orientation 2: XZ plane evaluation. c) Orientation 3: YZ plane evaluation.
For completeness the summary of plane evaluations made to the UE are summarized in figure 9.4.1.1-2.
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Figure 9.4.1.1-2. Summary of 3D evaluation for multiprobe methodology.
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