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Introduction
The study on NR FR2 OTA testing enhancements for UEs with multi-Rx and 4DL layer [1] was revised during RAN #99 meeting with the following objectives:
The objectives for FR2-1 OTA testing for UEs with multi-Rx chain reception for up to 4DL layers are as follows.

· Define a test methodology for RF/RRM/Demodulation requirements testing for devices that can receive simultaneously from multiple Angle of Arrival (AoA)
· The multiple AoA test setup should enable testing of up to 2 DL Layers with dual polarization for each angle
· For RRM, the target should be to allow testing of 4 AoAs with 2 simultaneously active AoAs. 
· Define a test methodology for up to 4 DL MIMO layer demodulation testing
· Smartphone form factor, i.e., PC3 is consider as the first priority, and other UE other UE types should also be discussed as the 2nd priority for the test methodology for multi-Rx chain reception.
· Develop the related preliminary uncertainty assessments for the test methodologies
· FR2 test methods defined in TR 38.810 and TR 38.884 should be used as the baseline. 
· The tests shall take the test system reuse, test system complexity and test time into account to keep the whole test costs within a reasonable level.

We present in this contribution our views regarding the test procedure for RF identified for further discussion in the last WF in [2] considering the several inputs during the meeting and agreements in the RF core requirements WF [3].
Test procedure for RF
As recorded in [4], the requirement concept for EIS total spherical coverage shall be based on the UE functionality (e.g., go or no-go) under two AoAs with a fixed DL power level as baseline, that means that the UE can achieve EIS performance not worse than YdBm on the test point pair (corresponding to 2 AoAs) and the ratio of qualified test points over the whole sphere is M%.
Further to this, the discussion in the RF session during last meeting [3] focused on the specific metric (e.g. probability based) and how to apply the area weights for both AoAs in each pair.
In the FR2 testability discussion, some comments were raised regarding the treatment of early fails in the draft procedure and the usage of “total throughput”.

Following those discussions, the current candidate test procedure for a non-parametric test approach as described in Issue 1-7 in [2] can be updated as shown in Figure 2‑1.
Select test point Pn,m (out of N fixed grid points and M fixed AoA angular separations) and setup the positioning system(s) accordingly
Select n=1 (first grid point)
Select initial polarization combination #1 (Pol1, Pol2)
Introduce the 2-DL MIMO connection, starting with AoA1 and then AoA2, on the selected polarization combination (Pol1, Pol2). Pause for tdwell for UE beam to form.
Set the fixed DL power level on AoA1 and AoA2 (at the center of the QZ) and measure TP.


mDCI: issue a pass if both TPAoA1 and TPAoA2 pass the minimum required TP.
sDCI: issue a pass if TP pass the minimum required TP.



Fail
Introduce the 2-DL MIMO connection, starting with AoA2 and then AoA1, on the selected polarization combination (Pol1, Pol2). Pause for tdwell for UE beam to form.
Pass
mDCI: issue a pass if both TPAoA1 and TPAoA2 pass the minimum required TP.
sDCI: issue a pass if TP pass the minimum required TP.



Fail
Select the next polarization combination (Pol1, Pol2)
Pass
All polarizations combinations measured?


No
[bookmark: _Hlk135067999]Record whether a Pass was obtained for the selected test point Pn,m
All angular separations measured?


Select the next AoA separation m
No
All grid points measured?


Select the next grid point n
Select m=1 (first AoA separation)
No
Yes
Postprocess the results
(e.g. overall probability)
Yes
Set the fixed DL power level on AoA1 and AoA2 (at the center of the QZ) and measure TP.


Calculate test result for grid point n, including area weights
(e.g. regional probability)

[bookmark: _Ref132046452]Figure 2‑1: Test procedure for non-parametric test approach.
[bookmark: _Toc132046940][bookmark: _Toc132047415][bookmark: _Toc132047419]With the baseline in Figure 2‑1, the following can be highlighted:
· The test is performed for n points in the grid.
· At each grid point, m angular separations between AoA1 and AoA2 are tested.
· At each test point Pn,m, several polarization combinations for AoA1 and AoA2 (e.g. θθ and ϕϕ) are tested.
· At each test point Pn,m, both directions of the connection (i.e. AoA1  AoA2 and AoA2  AoA1) are tested.
· Each test point Pn,m is deemed pass only if minimum required throughput threshold is achieved for all combinations of polarizations and connection direction.
· Another external loop (higher order to the grid points) would be required if several UE orientations have to be measured.
Further discussion is required regarding the definition of basic test point, and how to apply the area weights.
[bookmark: _Toc135069250][bookmark: _Toc135069259]Proposal 1: continue progressing in the definition of the non-parametric test approach for spherical coverage using the diagram in Figure 2‑1 as baseline

Proposal
In this contribution, the following proposal was made:
Proposal 1: continue progressing in the definition of the non-parametric test approach for spherical coverage using the diagram in Figure 2‑1 as baseline
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