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1
Introduction
“WF on NR MIMO OTA” is approved [1]. We share our view on “Test methods for FR2” in this paper.
2
Discussion
Two options are considered for FR2 test method in [1], the content is captured for reference:
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In [2], the MIMO test result would be heavily relative to UE antenna radiation pattern spherical coverage is shown. Moreover, it’s straightforward to understand that the relative position between the strongest cluster and UE antenna radiation pattern would affect final MIMO OTA test result, if non-3D sphere testing is applied.

After considering test time and test fairness for different UE implementation, we share our view on Option1 (Non-3D sphere testing) and Option-2 (3D sphere testing), respectively.

【About Option 2 (3D sphere testing)】
In our understanding:
· 3D sphere testing is fundamentally fair for different UE implementations, because 3D radiation direction are tested based one selected 3D measurement grid.

· However, larger test point quantity could be a potential concern.
Proposal package if Option-2 (3D sphere testing):

· Only 1 UE orientation shall be defined, because all 3D directions can be tested by 1 UE orientation.

· Rotation step (# or say measurement grid) is FFS; test accuracy and test time shall be considered.

· Test point exception quota is FFS while defining MIMO OTA requirement.
【About Option 1 (Non-3D sphere testing)】
In our understanding:
· For NR FR2 MIMO OTA, 1 strongest transmitting beam is generated from BS, the direction of this beam towards the strongest cluster of each FR2 channel model. [2]

· Conceptually, there are roughly 6 faces of one general UE, such as mobile phone device.

· From SISO EIRP spherical coverage CDF definition intention, the SISO EIRP test result would be similar while the equal 3D spherical coverage is similar, even if the antenna array beam directions of different UE implementation methods are quite different. 
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Fig 1. Different UE implementation methods for different considerations 
would lead to quite different radiation pattern direction.
· MIMO OTA test and potential requirements shall reserve enough flexibility for different UE implementation considerations.

Proposal package Alt1 if Option-1 (Non-3D sphere testing):
· The test probe for strongest cluster shall locate at XY-plane, exact position is FFS
· The UE orientations shall be ALL of XY-plane, XZ-plane and YZ-plane testing condition, which are collected in Table1. (# refer to 3GPP TS 37.544 [3])

	DUT type and dimensions
	Testing condition
	DUT orientation angles
	Diagram

	Handset, tablet, CTIA reference antennas
	XY plane or P0
	Ψ=0;
Θ=0;
Φ=0
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	Handset, tablet, CTIA reference antennas
	XZ plane or L0
	Ψ=90;
Θ=0;
Φ=0
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	Handset, tablet, CTIA reference antennas
	Free space data mode screen up (FS DMSU) or
YZ plane or Face Up
	Ψ=0;
Θ=-90;
Φ=0
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Table 1. UE orientation if Option 1 (Non-3D sphere testing)

· UE orientation exception quota is FFS while defining MIMO OTA requirement.
· # It’s straightforward to know:

· If UE implementation is like Fig 1 (a), test result of XZ-plane testing condition would be bad, but the other two would be acceptable.

· If UE implementation is like Fig 1 (b), test result of XY-plane testing condition would be bad, but the other two would be acceptable.
· # Hence, a better way to accommodate different UE implementation methods is reserve UE orientation exception quota, rather than select less and particular UE orientation.
· Rotation step is FFS; test accuracy and test time shall be considered.

· Test point exception quota is FFS while defining MIMO OTA requirement.
Proposal package Alt2 if Option-1 (Non-3D sphere testing):
· UE beam peak direction shall be indicated firstly, and UE beam peak direction shall align to MIMO OTA chamber X-axis.
· Potential method is “use fixed chamber axis definition, but rotate UE to do alignment”
· Following items are the same as above Alt1.
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Fig 2. Align UE beam peak to chamber X-axis

3
Conclusion
We share our view on FR2 MIMO OTA Option 1 (non-3D sphere testing) and Option 2 (3D sphere testing), respectively.
In general, after considering Pros and Cons of Option-1 and Option-2, we are basically fine no matter option-1 or option-2 is selected finally; however, the full package shall be approved together no matter option-1 or option-2, to avoid potential issues of each of them. Hence, 1 full packages for Option-1 and 2 full packages for Option-2 are proposed.
Proposal1: RAN4 approves “proposal package if Option-2 (3D sphere testing)”
Proposal2: RAN4 approves “proposal package Alt1 if Option-1 (Non-3D sphere testing)”

Proposal3: RAN4 approves “proposal package Alt2 if Option-1 (Non-3D sphere testing)”
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