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1 Background
This contribution discusses the current agreed conditions for MIMO OTA testing in [1] in terms of cross polarization properties that both the BS antenna array configuration and the defined channel model imposes onto the propagated signals within a given chamber.
As it can be seen in [2] unstable results have been observed with both Samsung and HTC devices during conducted tests for R.35 tests and TM3 with Uma channel model. It should be noted that this effect has not been seen with less stressful tests like R.11 with TM2 regardless of the channel model. This issue is claimed to be related with the high correlation caused by the definition of the channel model and the agreed BS antenna array configuration.
Additionally, the inherent XPR of the agreed SCME channel model is discussed for the different proposed OTA methodologies.

Objective is to present current agreed assumptions, and present open questions for the group to discuss and agree way forward.

2 Introduction

In current TR 37.977 0.4.0 in [1] the following configuration was agreed for the BS antenna configuration:

The emulated base station antennas shall be assumed to be dual polarized equal power elements that are uncorrelated with a fixed 0λ separation, 45 degrees slanted.

The slant 45 degree antenna is an “X” configuration and is modelled as an ideal dipole with isotropic gain and subject to a foreshortening of the slanted radiating element, which is observed to vary as a function of the path angle of departure.  This foreshortening with AoD is a typical slanted dipole behaviour and is a source of power variation in the channel model.  The effective antenna pattern for this antenna is illustrated in Figure 7.2-1.

[image: image1.png]Gain Linear

08

06

04

02

150

00

-0 [ 50
Azimuth Angle in deg

100

150

200



[image: image2.png]Gain in 4B

0 o

20

a0

40

50

200 50 00 &0 0 s 0 180

Azimuth Angle in deg





While the XPR of the agreed SCME Uma/Umi channel models is assumed to be 9dB.

Meanwhile these polarization properties of the environment have been agreed on the basis of being realistic characteristics of both the antenna configuration and the typical radio propagation conditions in the field, latest results from the RR test campaign that was run during summer 2012 have shown some indications that may be related to these assumptions:

1. Unstable results observed in [2] which can be explained by the high correlation of signals as a result of the Uma channel properties and related XPR characteristics of the environment.
2. Differences between methods and labs in final results: The reason for this can be multiple causes as during the test setup there were some decisions that prevented full comparison of results: SNR introduction, cross coupling off. However there are still some differences between channel models that may still add to the differences between methods and this can be explained in the following section.

In the following section the two aspects that may be involved such as XPR properties of the channel model, and BS antenna array configuration are discussed.

3 Discussion

XPR of the channel model discussion

Although the assumptions for BS antenna  array settings and channel models, as presented above, were agreed regardless of the methodology, not all methodologies reproduce the agreed channel models faithfully. This is explained by the inherent characteristics of the chambers and the test procedure that introduce these additional artifacts which effect on the final results and ability to distinguish good from bad device is pending more in-depth description, analysis and confirmation.
Particularly, and differently from the agreed channel models, reverberation chamber based methods claim to achieve 0dB XPR after 3D statistically average of intermediate measurement results within the chamber as a result of turn table rotation as it can be seen in the following figure.
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However it can be noticed that instantaneously the XPR as observed from the device is not 0dB and therefore it cannot easily be concluded that the ability of devices to be differentiated from the XPR of the channel perspective is ruled out.

Therefore the following questions are formulated to the group for discussion:

1. Reverberation chamber based methods are encouraged to provide better description of the channel models reproduced within the chamber. Both in terms of instantaneous properties of the reproduced channel model within the chamber and the final 3D statistically averaged channel model too.

2. Group needs to investigate on the effect of intermediate presumably random XPR values within the chamber, and 0dB final XPR on to the ability of the method to distinguish good from bad devices.

3. Assuming the testing process do not minimize the ability to distinguish good from bad devices (see point 2) the Group needs to further investigate the impact of this effect on the final results as presumably this will inevitably be a source of discordance/uncertainty between results from two different methodologies based on different chamber principles.

4. Ultimately the group is asked to discuss on the feasibility of considering a modification of the agreed channel model from 9dB to 0dB provided the previous discussion points are finalized and concluded that the change do not affect the ability to distinguish good from bad devices.

BS antenna configuration discussion
As a result of the observed issues in [2], an alternative configuration s to minimize the high correlation from the BS antenna:
· Assume vertical dipoles 10lambda apart

· Assume cross coupling off

At this point it is not clear that any of these proposals will not result in a potential loss of ability to discriminate good from bad devices in terms of the polarization discrimination ability of the device. Additionally assuming vertically oriented dipoles does not represent any useful typical use case in cellular deployment and at the same time creates fully vertically polarized signals.
The group is requested to discuss these proposals in order to identify if there is a need to change the agreed BS antenna array configuration before proceeding with any round of testing.
4 Conclusions
XPR of the channel model discussion

1. Reverberation chamber based methods are encouraged to provide better description of the channel models reproduced within the chamber. Both in terms of instantaneous properties of the reproduced channel model within the chamber and the final 3D statistically averaged channel model too.

2. Group needs to investigate on the effect of intermediate presumably random XPR values within the chamber, and 0dB final XPR on to the ability of the method to distinguish good from bad devices.

3. Assuming the testing process do not minimize the ability to distinguish good from bad devices (see point 2) the Group needs to further investigate the impact of this effect on the final results as presumably this will inevitably be a source of discordance/uncertainty between results from two different methodologies based on different chamber principles.

4. Ultimately the group is asked to discuss on the feasibility of considering a modification of the agreed channel model from 9dB to 0dB provided the previous discussion points are finalized and concluded that the change do not affect the ability to distinguish good from bad devices.

BS antenna configuration discussion
The group is requested to discuss these proposals (see Section 3) in order to identify if there is a need to change the agreed BS antenna array configuration before proceeding with second IL/IT testing campaign.
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