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Introduction
During last meeting, probe location for 3D MPAC chamber for FR2 was agreed and incorporated into TR 38.827 [1]. 
That probe layout assumes the probes are centered around 90º elevation and close to 0º azimuth, so the Channel Model requires to be rotated to fit the locations of the probes. This rotation however, may affect the DUT performance since the relative orientation between DUT and the original channel model is not respected any more. 
In the WF [2], it was agreed to:
· FR2 3D-MPAC system layout
· 6-probe locations in table below is agreed for FR2 3D-MPAC system layout
· Study potential ambiguities of relative positioning between probes, the 36 test points, the UE, and the channel model
· Study the blocking effect between positioner and NR MIMO probes

This contribution analyzes the issue and provides a potential solution.
Discussion
Probe location agreed last meeting is detailed TR 38.827 [1], clause 6.2.3:
[bookmark: _Toc25697077]6.2.3	3D Multi-Probe Anechoic Chamber (MPAC) for FR2
The 3D MPAC test method is the reference methodology for FR2 NR MIMO OTA testing. By arranging an array of antennas around the Equipment Under Test (EUT), a spatial distribution of angles of arrival in the 3D MPAC system may be simulated to expose the EUT to a near field environment that appears to have originated from a complex multipath far field environment. 
As illustrated schematically in Figure 6.2.3-1, signals propagate from the base station/communication tester to the EUT through a simulated multipath environment known as a spatial channel model, where appropriate channel impairments such as Doppler and fading are applied to each path prior to injecting all of the directional signals into the chamber simultaneously through the probe array. The resulting field distribution in the test zone is then integrated by the EUT antenna(s) and processed by the receiver(s) just as it would do so in any non-simulated multipath environment. The 3D MPAC system with 6 dual-polarized probes (illustrated with black dots in Figure 6.2.3-1) placed on a sector with minimum radius of 0.75m from the centre of the test zone is permitted for NR FR2 MIMO OTA testing. 
[image: ]
[bookmark: _Hlk34204617]Figure 6.2.3-1: 3D MPAC system layout for NR FR2 MIMO OTA testing 
The exact probe locations with respect to the channel model coordinate system are tabulated in Table 6.2.3-1 and shown in Figure 6.2.3-2.
Table 6.2.3-1. FR2 3D MPAC Probe Locations
Probe Number
Theta/ZoA [deg]
Phi/AoA 
[deg]
1
90
-15
2
85
-5
3
85
-35
4
85
5
5
95
5
6
90
15

[image: ]
Figure 6.2.3-2: FR2 3D MPAC Probe Locations
The 3D MPAC probes in Table 6.2.3-1 can be implemented using conventional millimetre-wave probes as well as IFF-based probes as long as the same probe configuration and same number of probes is used.

As it can be seen, the probe layout considers that the probes are centered around 90º elevation and close to 0º azimuth. In order to simulate the Channel Models (InO CDL-A and UMi CDL-C), the AoA/ZoA of the channel model are rotated in a way they fit the locations of the probes. 
While this centering is convenient from practical implementation point of view, it changes the relative orientation between the DUT and the original AoA/ZoA of the channel model, so the actual Rx beam (or even the antenna array panel) the DUT might select in the chamber is different from the one that would be selected without the rotation of the channel model.
Observation 1: Current probe layout centered around 90º elevation and close to 0º azimuth will affect the DUT performance.

TR 38.827 [1] already defines in Annex A the coordinate system and DUT alignment (P0) to be used for FR2 testing. The coordinate system and P0 alignment are shown in Figure 2-1 for reference:
[image: CoordinateSystemMIMO]	[image: ]
(a) 							(b)
[bookmark: _Ref37139582]Figure 2-1: (a) Reference coordinate system; (b) DUT testing condition option P0

The combination of coordinate system, DUT alignment and the 36 test points defines very clearly the relative orientation of the DUT with respect to the 3D MPAC probes but, since the probe location common to both channel models and centered around 90º elevation and close to 0º azimuth, the relative orientation between the DUT and the original channel is not respected anymore.
The following figures show the orientations of the AoA/ZoA (or receive rays) with respect to the reference coordinate system above before and after the channel model rotations to fit the probe layout:

(a) 							(b)
[bookmark: _GoBack]
(c) 							(d)
Figure 2-2: InO CDL-A receive rays with respect to the reference coordinate system: (a) Original from channel model; (b) After to rotation to fit probe layout; (c) Original from channel model, XY plane view; (d) After to rotation to fit probe layout, XY plane view




(a) 							(b)

(c) 							(d)
Figure 2-3: UMi CDL-C receive rays with respect to the reference coordinate system: (a) Original from channel model; (b) After to rotation to fit probe layout; (c) Original from channel model, XZ plane view; (d) After to rotation to fit probe layout, XZ plane view
The change in the AoA/ZoA is obvious for the initial DUT test position, but affects in the same manner all 36 test points. 
All simulation results presented in previous meetings compensate the required rotation of the channel model with the corresponding rotation of the DUT so the original absolute impinging angles of each channel model are respected. Thus, the simulated PSP performance take into account the beamforming performance towards those angles of arrival, but this is not yet considered for real DUT testing.
Observation 2: Simulations to evaluate the PSP performance implement a rotation of the DUT so the original absolute impinging angles of each channel model are respected.
This issue could be solved in the OTA chamber by applying the same rotation required for the channel models to the test points. In order to do so, the concrete rotation per channel model shall be specified in the TR.
Proposal: Channel model rotations shall be specified in TR 38.827 and FR2 test points shall be rotated to compensate them on a per channel model basis. 

[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]Conclusion
In this paper we make the following observations and proposals:
Observation 1: Current probe layout centered around 90º elevation and close to 0º azimuth will affect the DUT performance.
Observation 2: Simulations to evaluate the PSP performance implement a rotation of the DUT so the original absolute impinging angles of each channel model are respected.
Proposal: Channel model rotations shall be specified in TR 38.827 and FR2 test points shall be rotated to compensate them on a per channel model basis. 
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