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1	Introduction
The UE orientations and rotations in 3D-MPAC system was a hot topic for several meetings. In #96-e, besides ambiguity and blocking issues, the capability of 3D scan of the system was discussed. The way forward of last meeting [1] is as following, and “UE orientations clarification” has been listed as key work for next meeting.
[image: ]
This paper sorts out the rules that should be followed when implementing 3D-MPAC system.
2	Discussion
To find out the final solution of the 3D-MPAC system implementation, some implementation rules should be followed. The purpose of this paper is sorting out the rules. And we believe it’s a positive way for the industry to give the rules that the system should obey, rather than putting a designated system in TS document.
The implementation of 3D-MPAC should have the capability to perform 3D scan. This topic is discussed for several meetings, and the proposal is “Rotate the probes towards the z axis direction”, as shown in the following illustration. This is Rule One to constraint the probe location in relation to the 2-axis turntable.
[image: ]
It is noted that the manner of 6-probe placement and the orientation of DUT are not restricted under Rule One.

The manner of 6-probe placement has corresponding relationship with the orientation of DUT. In detail, the probe layout defined in TR 38.827 has Azimuth distribution and Elevation distribution, shown below.
[image: ]
Regarding the channel model generated by measurement probes, the Azimuth and Elevation correspond to the latitude line and the longitude line respectively on the equator of DUT’s spherical surface. Here, the adopted DUT orientation is Orientation 1 (default) in TR 38.827.
[image: ]
Because of probe layout taking coordinator centre as its sphere centre, when test points do not on the equator of spherical surface, the Probe layout on Azimuth does not match with the latitude line on DUT spherical surface. The following illustration shows a situation of the test point on the upper hemisphere.
[image: ]    [image: ]
Besides, because of 3D rotation and asymmetry of measurement probe layout, the following illustration represents several test configurations when testing the same test point. And obviously, different test configurations produce different performance results.
[image: ]
Thus, the relative position between DUT and probe layout need to be defined to avoid the ambiguity. As shown below, the vector of Reference Direction Indicator has been defined as pointing form Probe Number 5 to Probe Number 4. When testing every test point, the Reference Direction Indicator should along the longitude line on DUT spherical surface, and pointing to upper hemisphere. This is Rule Two to constraint the probe placement in relation to the DUT orientation.
[image: ]

In summary, two rules should be followed when implementing the 3D-MPAC system:
Rule One: Rotate the probes towards the z axis direction, to constraint the probe location in relation to the 2-axis turntable.
Rule Two: Keep the Reference Direction Indicator along the longitude line on DUT spherical surface and pointing to upper hemisphere, to constraint the probe placement in relation to the DUT orientation.
3	Conclusion
Proposal: 
Two rules should be followed when implementing the 3D-MPAC system:
Rule One: Rotate the probes towards the z axis direction, to constraint the probe location in relation to the 2-axis turntable.
Rule Two: Keep the Reference Direction Indicator along the longitude line on DUT spherical surface and pointing to upper hemisphere, to constraint the probe placement in relation to the DUT orientation.
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+ UE orientations clarification in 3D-MPAC system

— UE orientation will keep as 3D scan with agreed 36 points in
TR38.827

— Probes Configuration
« Rotate the probes towards the z axis direction, which probe is along z
axis will be decided next meeting
« CE vendors encouraged to discuss probe configurations, blocking, re-
positioning, impact on channel model realization w.rt. 38.901 and
38.827 and harmonize on a joint probe configuration proposal prior to
the next RAN4 meeting

+ Detailed position of probes will be decided next meeting
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