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Introduction
Following the agreement during last RAN4 meeting (#91) regarding the DUT orientations for NR FR1 MIMO OTA testing, this text proposal aims to add the description of the test positions (i.e. Free Space Data Mode Portrait (FS DMP), Free Space Data Mode Landscape (FS DML), and Free Space Data Mode Screen Up flat (FS DMSU)) in the TR 38.827.
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Text Proposal
The following text changes are proposed.


<< Start of Changes >>
[bookmark: _Toc525594809]A.3	DUT positioning guidelines
<Editor’s note: clause content is FFS; FR1 and FR2 can be captured as additional sub-clauses >
Table A.3-1 below lists the DUT positioning conditions along with a diagram. The XY plane or P0 condition is just shown for information as a reference to the coordinate system defined in Annex A.1.
[bookmark: _Ref355093747][bookmark: _Ref355095517]Table A.3-1: Summary of possible DUT positioning options
	Testing condition
	DUT orientation angles
	Diagram

	XY plane or P0
	α=0;
β=0;
γ=0
	[image: ]

	Free space data mode screen up (FS DMSU)
	α=0;
β=-90;
γ=0
	
[image: ]

	Free space data mode portrait (FS DMP)
	α=0;
β=-45;
γ=0
	
[image: ]

	Free space data mode landscape (FS DML)
	α=90 (left tilt);
β=-45;
γ=0
	
[image: ]



Due to the non-commutative nature of rotations, the order of rotations is important and needs to be defined when multiple DUT orientations are tested. 
The rotations around the x, y, and z axes can be defined with the following rotation matrices
	
	
and
	.
with the respective angles of rotation, , ,  and
	
Additionally, any translation of the DUT can be defined with the translation matrix
	
with offsets tx, ty, tz in x, y, and z, respectively and with 
	
The combination of rotations and translation is captured by the multiplication of rotation and translation matrices. 
For instance, the matrix M 
	[image: ]
describes an initial rotation of the DUT around the x axis with angle α, a subsequent rotation around the y axis with angle β, and a final rotation around the z axis with angle γ. After those rotations, the DUT is translated by tx, ty, tz in x, y, and z, respectively.
<< End of Changes >>
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