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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 agreements in the RF core requirements WF [3].
Test procedure for RF
As recorded in [3], 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%.
[bookmark: _Toc132041421][bookmark: _Toc132047412]Observation 1: the test procedure for EIS total spherical coverage shall be based on a non‑parametric (e.g. go or no-go, pass/fail) test approach, considering all test point pairs (corresponding to 2 AoAs) for the %‑ile calculation.
Without entering the discussion about the specific parameters for the tests like number of grid points, DL power or %‑ile of point that shall meet the minimum throughput, the test procedure can be further discussed taking into account the options listed in [2]:
· The parametric test approach for Single-DCI Schemes (Issue 1-1-11 in [2]) can be precluded given the decision on a requirement based on UE functionality.
· The parametric test approach for Multi-DCI Schemes (Issue 1-1-12 in [2]) can be precluded given the decision on a requirement based on UE functionality.
· The non-parametric (i.e. pass/fail) test approach for Multi-DCI & Single-DCI Schemes (Issue 1-1-13 in [2]) can be further clarified.
[bookmark: _Toc132041424][bookmark: _Toc132046939][bookmark: _Toc132047414][bookmark: _Toc132047418]Proposal 1: non-parametric (i.e. pass/fail) test approach for Multi-DCI & Single-DCI Schemes shall be defined. 
The current candidate test procedure for a non-parametric test approach is described in Issue 1-1-13 in [2] as follows:
The proposed spherical coverage measurement approach for multi-DCI scheme is as follows (per grid point):
· Step 1 (Apply DL power level to AoA1&AoA2): Apply a fixed DL power level (referenced to center of QZ) to AoA1 that corresponds to the requirement defined in RAN4 WI. Apply the same DL level to the first AoA2 probe AoA2.m (with m = 1 out of M).
· Step 2 (Determine Pass/Fail verdict while sampling other AoA2.m if needed):
· [bookmark: _Hlk127530179]Multi-DCI: for the selected AoA1 & AoA2 combination, determine whether the TP for each AoA passes the min. required TP, i.e., a Pass verdict for the test point is issued if both TPs (TPAoA1 & TPAoA2.m) pass the TP requirement, otherwise, issue a conditional Fail verdict. Continue to the next AoA2.m if a conditional Fail verdict was obtained until a Pass verdict for any AoA2.m (with m = 1 out of M) was reached. Alternatively, if no Pass was recorded for any AoA2.m, issue a Fail verdict for the test point
· Single-DCI: for the selected AoA1 & AoA2 combination, determine whether the joint TP (JTP) passes the min. required TP, i.e., a Pass verdict is issued for the test point if JTPAoA1, AoA2.m passes the TP requirement, otherwise, issue a conditional Fail verdict. Continue to the next AoA2.m if a conditional Fail verdict was obtained until a Pass verdict for any AoA2.m (with m = 1 out of M) was reached. Alternatively, if no Pass was recorded for any AoA1 & AoA2.m combinations, issue a Fail verdict for the test point
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The agreements in last RF core requirements WF [3] with regards to the type of metric as summarized in Observation 1, but also agreement to test the directionality between the 2AoA, lead to several changes and simplifications of this procedure:
· The results for each antenna pair (corresponding to 2 AoAs) for each grid point are used to derive the final test results (e.g. M%-tile spherical coverage).
· At each test point (i.e. each antenna pair per grid point), both +/- offsets need to be validated. This means that the connection is performed from AoA1  AoA2 and AoA1  AoA2. The minimum throughput at the fixed DL power has to be met for both directions.
· A test point (i.e. each antenna pair per grid point) is pass if:
· Both +/- offsets for the 2 AoAs provide a pass.
· All polarization combinations provide a pass.

With these changes, the test procedure can be defined 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 total 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 total TP pass the minimum required TP.



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


No
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
Post process the results: count the number of Pass and Fail verdicts
Yes
Set the fixed DL power level on AoA1 and AoA2 (at the center of the QZ) and measure TP.



[bookmark: _Ref132046452]Figure 2‑1: Test procedure for non-parametric test approach.
[bookmark: _Toc132046940][bookmark: _Toc132047415][bookmark: _Toc132047419]Proposal 2: the non-parametric test approach for spherical coverage in Figure 2‑1 is selected. 

Proposal
In this contribution, the following observations and proposals were made:
Observation 1: the test procedure for EIS total spherical coverage shall be based on a non‑parametric (e.g. go or no-go, pass/fail) test approach, considering all test point pairs (corresponding to 2 AoAs) for the %‑ile calculation.

Proposal 1: non-parametric (i.e. pass/fail) test approach for Multi-DCI & Single-DCI Schemes shall be defined.
Proposal 2: the non-parametric test approach for spherical coverage in Figure 2‑1 is selected.
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