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1
Introduction
In this contribution, we share our proposals on ripple test, environmental conditions and DUT orientations for NR MIMO OTA.   
2
Discussion

2.1 Ripple test 
Ripple test is one of the basic testing to identify the performance of an OTA chamber, this value is reflecting the impacts caused by reflections within the measurement chamber.
The overall multipath nature of the environment simulation implies that only the average power contribution of the chamber ripple has any direct impact on the measured quantity, so the surface standard deviation measurement uncertainty would apply similar to that for the integrated quantities of TRP and TIS. 
For LTE MIMO OTA system MU assessment, the ripple performance of the OTA chamber has large impact on the MU of Path Loss Measurement stage and DUT measurement stage [1] [2]. Considering no NR FR1 SISO OTA standard in 3GPP, a clear ripple test procedure to characterize the OTA quiet zone is important to be included in the NR MIMO OTA Technical Report [3]. For FR1, the ripple test procedure shall be the same with LTE, except for the measurement frequency. For FR2, the ripple test procedure shall be aligned with that in TR38.810. 

Proposal 1: Reuse the ripple test procedure in CTIA OTA Test Plan for NR FR1, the test frequency is FFS. The test procedure to characterize the quality of the quiet zone for FR2 in TR38.810 is the baseline, additional optimization is FFS.    

The test proposals on ripple test to TR38.827 is prepared in the TP [4].
2.2 Hybrid environmental condition for FR1 MIMO OTA testing
Environmental conditions for FR1 testing has been discussed for a long term in the previous meetings. The UE noise-limited condition and SIR base testing is the main point to diverse the test method in different standardization groups. For NR FR1 MIMO OTA, the goal is to develop the aligned NR MIMO OTA test methods to reduce the UE test cases and better characterize the UE performance.

Considering the large frequency range of 450MHz~7.125GHz, hybrid environmental condition for NR FR1 shall be studied to resolve the problem of each environmental condition [5] [6]. The hybrid condition shall combine the properties of different environmental conditions by using fixed artificial noise level and dynamic signal power.
Proposal 2: RAN4 should study the hybrid environmental condition for FR1 NR MIMO OTA. 
2.3 DUT orientations for NR MIMO OTA
The channel model for FR1 MIMO OTA was agreed to be 2D [7], the detailed the channel model parameters are under discussion. To characterize the UE performance under different user scenario and keep the performance traceability, it’s better to reuse the orientations of LTE MIMO OTA for NR FR1.  
For FR2 MIMO OTA system, as the positioning of the DUT is related to the beam direction and the spherical coverage performance, the orientation for FR2 needs further study. 

Proposal 3: Reuse the Free Space Data Mode Portrait (FS DMP), Free Space Fata Mode Landscape (FSDML), and Free Space Data Mode Screen Up flat (FS DMSU) for NR FR1 MIMO OTA testing, the DUT azimuthal rotation shall be preformed over 360 degrees per orientation in 30 degree steps (12 total positions). 
Proposal 4: Study the DUT orientations for FR2 static testing.
The test proposals on DUT orientations for FR1 MIMO OTA to TR38.827 is prepared in the TP [4].

3
Conclusions

In this contribution, we share our proposals on the NR MIMO OTA test methods:  
Proposal 1: Reuse the ripple test procedure in CTIA OTA Test Plan for NR FR1, the test frequency is FFS. The test procedure to characterize the quality of the quiet zone for FR2 in TR38.810 is the baseline, additional optimization is FFS.    
Proposal 2: RAN4 should study the hybrid environmental condition for FR1 NR MIMO OTA. 

Proposal 3: Reuse the Free Space Data Mode Portrait (FS DMP), Free Space Fata Mode Landscape (FSDML), and Free Space Data Mode Screen Up flat (FS DMSU) for NR FR1 MIMO OTA testing, the DUT azimuthal rotation shall be preformed over 360 degrees per orientation in 30 degree steps (12 total positions). 
Proposal 4: Study the DUT orientations for FR2 static testing.
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