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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]The definition of the coordinate system and the corresponding positioning guidelines are key definitions required for OTA testing in order to ensure repeatable results, but mmWave testing introduces many additional challenges that requires new and smart solutions compared to sub-6GHz OTA testing.
This contribution presents an option for the DUT positioning guidelines that will help reduce the impact of the OTA environment on the measurement results.
Background
The reference coordinate system defined for LTE MIMO OTA in [1] was reused in TR 38.810, but many of the challenges for mmWave testing were not considered. 
A clear example for that was the need to introduce the allowance for DUT re-positioning, as detailed in section C.3 in [2], to overcome and/or minimize the near-field coupling effect between the antenna(s) within the DUT and the pedestals/positioners/fixtures.
Even if this allowance seems sufficient in theory, certain UE implementations may underperform on EIRP/EIS based test cases (e.g. min EIRP, REFSENS, Spatial coverage…) depending on how the UE array(s) are placed with respect to the measurements antenna or how the fixture couples with the actual antenna array placement within the UE. A solution for that could be to introduce some freedom on how the UE axis are aligned with the test system coordinate axis. 
Observation: Current positioning guidelines for DUTs may negatively impact measurement results of DUTs with certain antenna placements.
Proposed solution
The following figure shows how the reference coordinate system is currently defined in [2], with the corresponding DUT re-positioning according to section C.3.





(a)								(b)
Figure 1: coordinate system as defined in [2]. 
(a) DUT orientation 1, (b) DUT orientation 2 (with re-positioning) 

Allowing the complete free alignment of the DUT to the measurement system coordinates is not really an option as it will prevent any kind of traceability and correlation between systems, but an intermediate approach can be taken.
The following figures present 2 examples of an enhanced alternative for the positioning guidelines in [2], where the DUT axis shall be aligned with the measurement system axis.

(a)								(b)
Figure 2: example 1 of enhanced DUT alignment. 
(a) DUT orientation 1, (b) DUT orientation 2 (with re-positioning) 


(a)								(b)
Figure 3: example 2 of enhanced DUT alignment. 
(a) DUT orientation 1, (b) DUT orientation 2 (with re-positioning) 

Further discussion is required to decide on the concrete set of allowed alignments, together with other considerations in order to minimize the impact on the traceability between different test systems.

[bookmark: _GoBack]Proposal: Consider alternate DUT positioning options in the test system.
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