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***************************** START OF CHANGES ************************************

[bookmark: _Toc21341031][bookmark: _Toc29805479][bookmark: _Toc36456688][bookmark: _Toc36469786][bookmark: _Toc37254203][bookmark: _Toc37323061][bookmark: _Toc37324467][bookmark: _Toc45889996][bookmark: _Toc52196674][bookmark: _Toc52197654][bookmark: _Toc53173377][bookmark: _Toc53173746][bookmark: _Toc61119748][bookmark: _Toc61120129][bookmark: _Toc67926200][bookmark: _Toc75273838][bookmark: _Toc76510738][bookmark: _Toc83129895][bookmark: _Toc90591427][bookmark: _Toc98864488][bookmark: _Toc99733737][bookmark: _Toc106577651][bookmark: _Toc114537402][bookmark: _Toc115257670][bookmark: _Toc123086990][bookmark: _Toc123088725][bookmark: _Toc124298381][bookmark: _Toc130575138][bookmark: _Toc131767548][bookmark: _Toc138888134][bookmark: _Toc145920337][bookmark: _Toc155389573][bookmark: _Toc155406645]J.2	Test conditions and angle definitions
Tables J.2-1 through J.2-3 below provides the test conditions and angle definitions for three permitted device alignment for the default test condition, DUT orientation 1, and two different options for each permitted device alignment to re-position the device for DUT Orientation 2 as outlined by figures in Tables J.2-1 through J.2-3.
Table J.2-1: Test conditions and angle definitions for Alignment Option 1
	Test condition
	DUT
orientation
	Link
angle
	Measurement
angle
	Diagram

	Free space DUT Orientation 1 (default)
	α = 0º;
β = 0º;
γ = 0º
	θLink;
ϕLink
with polarization reference PolLink = θ or 
ϕ
	θMeas;
ϕMeas
with polarization reference 
PolMeas = θ or 
ϕ
	[image: DUTalignment01_trimetric_Matricesv1]

	Free space
DUT Orientation 2 – Option 1
(based on re-positioning approach)
	α = 180º;
β = 0º;
γ = 0º


	θLink;
ϕLink
with polarization reference
PolLink = θ or 
ϕ
	θMeas;
ϕMeas
with polarization reference 
PolMeas = θ or 
ϕ
	[image: DUTalignment01_trimetric_Matricesv1]


	Free space
DUT Orientation 2 – Option 2
(based on re-positioning approach)
	α = 0º;
β = 180º;
γ = 0º


	θLink;
ϕLink
with polarization reference
PolLink = θ or 
ϕ
	θMeas;
ϕMeas
with polarization reference 
PolMeas = θ or 
ϕ
	[image: DUTalignment01_trimetric_Matricesv1]


	NOTE 1:	A polarization reference, as defined in relation to the reference coordinate system in J.1-1, is maintained for each signal angle, link or interferer angle, and measurement angle.
NOTE 2:	The combination of rotations is captured by matrix M=Rz(g)•Ry(b)•Rx(a)



Table J.2-2: Test conditions and angle definitions for Alignment Option 2
	Test condition
	DUT
orientation
	Link
angle
	Measurement
angle
	Diagram

	Free space
DUT Orientation 1 (default)
	α = 0º;
β = -90º;
γ = 0º


	θLink;
ϕLink
with polarization reference
PolLink = θ or 
ϕ
	θMeas;
ϕMeas
with polarization reference 
PolMeas = θ or 
ϕ
	[image: DUTalignment02_trimetric_Matricesv1]


	Free space
DUT Orientation 2 – Option 1
(based on re-positioning approach)
	α = 180º;
β = 90º;
γ = 0º


	θLink;
ϕLink
with polarization reference
PolLink = θ or 
ϕ
	θMeas;
ϕMeas
with polarization reference 
PolMeas = θ or 
ϕ
	[image: DUTalignment02_trimetric_Matricesv1]


	Free space
DUT Orientation 2 – Option 2
(based on re-positioning approach)
	α = 0º;
β = 90º;
γ = 0º


	θLink;
ϕLink
with polarization reference
PolLink = θ or 
ϕ
	θMeas;
ϕMeas
with polarization reference 
PolMeas = θ or 
ϕ
	[image: DUTalignment02_trimetric_Matricesv1]


	NOTE 1:	A polarization reference, as defined in relation to the reference coordinate system in J.1-1, is maintained for each signal angle, link or interferer angle, and measurement angle.
NOTE 2:	The combination of rotations is captured by matrix M=Rz(g)•Ry(b)•Rx(a)



Table J.2-3: Test conditions and angle definitions for Alignment Option 3
	Test condition
	DUT
orientation
	Link
angle
	Measurement
angle
	Diagram

	Free space
DUT Orientation 1 (default)
	α = 90º;
β = 0º;
γ = 0º


	θLink;
ϕLink
with polarization reference
PolLink = θ or 
ϕ
	θMeas;
ϕMeas
with polarization reference 
PolMeas = θ or 
ϕ
	[image: DUTalignment03_trimetric_Matricesv1]


	Free space
DUT Orientation 2 – Option 1
(based on re-positioning approach)
	α = -90º;
β = 0º;
γ = 0º


	θLink;
ϕLink
with polarization reference
PolLink = θ or 
ϕ
	θMeas;
ϕMeas
with polarization reference 
PolMeas = θ or 
ϕ
	[image: DUTalignment03_trimetric_Matricesv1]


	Free space
DUT Orientation 2 – Option 2
(based on re-positioning approach)
	α = 90º;
β = 180º;
γ = 0º


	θLink;
ϕLink
with polarization reference
PolLink = θ or 
ϕ
	θMeas;
ϕMeas
with polarization reference 
PolMeas = θ or 
ϕ
	[image: DUTalignment03_trimetric_Matricesv1]


	NOTE 1:	A polarization reference, as defined in relation to the reference coordinate system in J.1-1, is maintained for each signal angle, link or interferer angle, and measurement angle.
NOTE 2:	The combination of rotations is captured by matrix M=Rz(g)•Ry(b)•Rx(a)



For each UE requirement and test case, each of the parameters in Table J.2-1 through J.2-3 need to be recorded, such that DUT positioning, DUT beam direction, and angles of the signal, link/interferer, and measurement are specified in terms of the fixed coordinate system.
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, a, b, g, 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 

describes an initial rotation of the DUT around the x axis with angle , a subsequent rotation around the y axis with angle , and a final rotation around the z axis with angle . After those rotations, the DUT is translated by tx, ty, tz in x, y, and z, respectively.
For the requirement of simultaneous reception from multiple directions, there are 12 permitted device alignment for the default test condition,  as shown in Table J.2-4.
Table J.2-4: Initial DUT orientation for simultaneous reception from multiple directions
	DUT orientation
	α
	β
	γ

	1
	0°
	0°
	0°

	2
	180°
	0°
	0°

	3
	0°
	180°
	0°

	4
	0°
	0°
	180°

	5
	0°
	-90°
	0°

	6
	180°
	90°
	0°

	7
	0°
	90°
	0°

	8
	0°
	-90°
	180°

	9
	90°
	0°
	0°

	10
	-90°
	0°
	0°

	11
	90°
	180°
	0°

	12
	90°
	0°
	180°





[bookmark: _Toc21344234][bookmark: _Toc29801718][bookmark: _Toc29802142][bookmark: _Toc29802767][bookmark: _Toc36107509][bookmark: _Toc37251268][bookmark: _Toc45888070][bookmark: _Toc45888669][bookmark: _Toc61367310][bookmark: _Toc61372693][bookmark: _Toc68230633][bookmark: _Toc69084046][bookmark: _Toc75467055][bookmark: _Toc76509077][bookmark: _Toc76718067][bookmark: _Toc83580377][bookmark: _Toc84404886][bookmark: _Toc84413495]***************************** UNCHANGED CLAUSES OMITTED **********************************

[bookmark: _Toc155406648]Annex L (normative): Requirement metric for simultaneous reception from multiple directions

[bookmark: _Toc155406649]L.1	Spherical coverage grid for simultaneous reception or transmission in multiple directions
The reference coordinate system grid is defined as follows: The grid is the set of locations described by a source/probe from the UE’s perspective when the TE completes a 3D spherical scan with a constant step size for each rotational axis of its positioner. The grid comprises intersection points of circles of fixed polar angle (geographic analog: ‘latitude’) and meridians of fixed azimuthal angle (geographic analog: ‘longitude’) and completely covers the sphere around the UE. A valid set of locations for the source/probes are those that describes the same constant step size grid from the UE’s perspective over a complete spherical scan. This condition is satisfied when the active probes/sources are always contained in a plane of constant azimuthal angle ‘’ in this reference system. The reference coordinate system with example UE orientations is shown in figures in tables J.2-x.L.1-1.
[image: ]
Figure L.1-1 Reference coordinate system with example UE orientation
********************************* END OF CHANGE **************************************
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