[bookmark: Title][bookmark: DocumentFor][bookmark: _Toc193024528][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting # 97-e 	R4-2015258
Electronic Meeting, 2-13 Nov., 2020
Title: 	on UE orientation clarification
Source: 	Xiaomi
Agenda item:	12.1.3.2
Document for:	Approval
Background
During the RAN4#96-e meeting, the topic of UE orientation has been discussed fully. The main concern is that current description of probe position and test points lead to ambiguity and also there will be some blocking problem when considering the turn table in the real work. During the discussion, we pay most the attention on the optimization of the probes configuration. However, in this paper we would like to point out that with limited test points, if the probes configuration is changed, then we need to be really careful to align the test points with a “new” co-ordination. Hence in this contribution, we give one solution of probe configuration and corresponding rotation method.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
During the RAN4#96-e discussion, the WF[1] has captured the agreements and topics to be discussed in the following meeting of MIMO OTA. The UE orientation discussion has the following agreements:
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For the probes configuration, it has been agreed as rotate the probes toward the z axis direction and the probe that will be along z axis is to be decided. 
During the RAN4#96-e meeting, the most concern of the probe configuration is the blocking effect of the turn table. Hence we would like to propose the configuration as below to avoid this issue:
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Figure 1 Illustration of the probe position
The solution is based on Keysight’s solution proposed in the email thread summary []. The difference is that the probes are moved up along y axis till the No.6 probe is located above the positioner (higher then the purple line shown in figure 1 along y axis). In this case, the blocking problem is solved.
Proposal 1: Apply figure 1 as probe configuration to avoid blocking effect.
After we changed the probe configuration, we need to be careful that the 3D channel model and the test points will not be changed because of the configuration. Hence we would like to give following discussion.
The probes defined in table 6.2.3-1 of TR 38.827[3] is based on theta and phi co-ordination. The 36 test points agreed to be kept in TR 38.827 are also defined based on same theta and phi co-ordination. In the original figure 6.2.3-1 of TR 38.827, the probes are toward the y axis and also figure 1 below is the original figure 6.2.3-2 illustrating the Y axis position as (90,90) degree and it is shown as the red dot in the figure.
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Y axis position
With this specific “match” of co-ordination system and the theta/phi position tables apply. This is also true for the 36 test points which are also defined by the same co-ordination system.
Observation 1: The probe position and test point position defined by theta and phi are based on specific co-ordination system.
Hence, if currently we try to change the probes toward the z-axis and also the position of the probes are to be changed because of the blocking phenomena, then we need to be really careful to align the probe and test point with a new co-ordination system. Otherwise, as proposed by some of the company, e.g. to align the No.6 probe to the z-axis which has already changed the co-ordination, then the 3D-channel model will be changed if we still use the legacy test points causing the misalignment of the test points and test probes. This won’t be a problem if the test points are infinity so that each point is tested however as only 36 test points are used, it really need to be taken into consideration. 
Observation 2: The test point positions need to be aligned when the cluster of probe position is changed.
To align the new co-ordination system, we want to keep the test points the same as defined before. The method is quite simple as rotating the co-ordination system. The method is to connect the center of the system to the red dot position of the probes as shown below in figure 2 and the angle between the yellow line and y axis as X degree is the angle of rotation. With this rotation we can guarantee the whole system is the same as the one before change.
[image: ]
Proposal 2: To rotate the co-ordination as X degree to define new test points according to the rotation of probe configuration.
Conclusion
In this paper, we give one solution of probe configuration to avoid blocking effect and the corresponding rotation to keep the test points the same with co-ordination rotation. The proposals and observations are as below:
Proposal 1: Apply figure 1 as probe configuration to avoid blocking effect.
Observation 1: The probe position and test point position defined by theta and phi are based on specific co-ordination system.
Observation 2: The test point positions need to be aligned when the cluster of probe position is changed.
Proposal 2: To rotate the co-ordination as X degree to define new test points according to the rotation of probe configuration.
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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.r.t. 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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