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< start of change 1>
[bookmark: _Toc76540350][bookmark: _Toc74643363][bookmark: _Toc61186085][bookmark: _Toc46355229][bookmark: _Toc42175216][bookmark: _Toc36648856][bookmark: _Toc36651581][bookmark: _Toc37256515][bookmark: _Toc37256856]A.3	DUT positioning guidelines
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: _Ref355095517][bookmark: _Ref355093747]Table A.3-1: Summary of possible DUT positioning options
	Testing condition
	DUT orientation angles
	Diagram

	XY plane or P0 Orientation 1 (default)
	α=0;
β=0;
γ=0
	[image: ]

	P0 Orientation 2 – Option 1 
(based on re-positioning approach)
	α=180o;
β=0;
γ=0
	[image: DUTalignment01_trimetric_Matricesv1]

	P0 Orientation 2 – Option 2 
(based on re-positioning approach)
	α=0;
β=180o;
γ=0
	[image: DUTalignment01_trimetric_Matricesv1]

	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: ]

	Note: the repositioning concept is applicable to FR2 only.



Near-field coupling effects between the antenna and the pedestals/positioners/fixtures generally cause increased signal ripples. Re-positioning the DUT by directing the beam peak away from those areas can reduce the effect of signal ripple on TP measurements. The images on the left of Figure A.3-1 illustrate how to reposition the DUT when the near field coupling effects likely originate from the left, while the images on the right Figure A.3-1 illustrate how to reposition the DUT when the near field coupling effects likely originate from the bottom. In either case, Orientation 1 is used for the measurement of one hemisphere while Orientation 2 is used for the measurement of the opposite hemisphere. This re-positioning approach is applicable to FR2 only.  

[image: ]
Figure A.3-1: Illustration of DUT re-positioning. The region with reduces signal ripple is illustrated in yellow. The sector which contains the probes is highlighted in blue.  

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
	[image: ]
	[image: ]
and
	[image: ].
with the respective angles of rotation, , ,  and
	[image: ]
Additionally, any translation of the DUT can be defined with the translation matrix
	[image: ]
with offsets tx, ty, tz in x, y, and z, respectively and with 
	[image: ]
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.
For the DUT positioning conditions without re-positioning approach, the turntable implementing the rotation in  shall match the intended DUT  for P0 Orientation 1. For re-positioning approach, the relative orientation between the DUT and the probes for P0 Orientation 2 shall be the same as the relative orientation between DUT and probes as for P0 Orientation 1.

< end of change 1>
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