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1
Introduction
During the RAN #80 meeting a new study on radiated metrics and test methodology for the verification of multi-antenna reception performance of NR UEs was approved in [1].
This contribution provides initial views on the test methods for NR MIMO OTA.
2
Discussion
· Test methods for FR1:

The study of applicability extension of MPAC and RTS is captured in the SID as following:  


[image: image1]
LTE MIMO OTA has developed 2 methods for conformance testing [2], the reference MPAC (Multi-Probe Anechoic Chamber) and the harmonized RTS (Radiated Two Stage). Now NR adopts higher frequency bands, these two methods are facing many new challenges for testing. Regarding the MPAC method, the number of probe antennas in the chamber depends on the desired test zone size and the testing frequency, the test zone size is 0.85 wavelength for LTE MIMO OTA. If the same approach is utilized for FR1, the test zone diameter will be ~5cm under 5GHz, which is so small compared with a typical UE size (170 mm). Therefore, how to increase the test zone is one of the key point to extent the applicability to NR FR1. Furthermore, the MPAC methodology is currently designed for the two dimensional case (azimuth only). NR channel models in TR38.901 are 3D channels, so both azimuth and zenith/elevation directions are important.     
RTS does not face the test zone issues due to its good applicability on large size devices, but the relative phase reporting is not supported by chipset. Another issue is, 4x4 is mandatory feature for NR UEs, 4x4 MIMO OTA testing for LTE UE was not confirmed by RTS method, further extension the applicability of RTS for NR should be studied. 
Therefore, for MPAC and RTS methods, many issues are identified for NR FR1 MIMO OTA testing, further optimize the methodologies to extent their applicability to NR FR1 are required.  

Proposal 1: Extend the applicability of MPAC and RTS to NR FR1, further optimize each test method to solve the issues on NR FR1 testing.
If MPAC and RTS are identified not suitable for NR FR1 testing in this SI, other new methods should be considered.
· Test methods for FR2:

Increasing the frequency to mmWave, MPAC is obvious not suitable for FR2 MIMO OTA testing, for a typical UE at 28GHz, at least 100 dual-polarized probes are required in the chamber. Considering the properties of FR2 channel environment, simplified MPAC methodology was proposed for FR2 demodulation testing [3] [4]. 
The simplified sectorized MPAC was initially designed for BS testing and also multi-beam tracking, given most of the testing aspects of mmWave BS and UE are similar, this method could also be considered for UE MIMO OTA testing. The advantage is that both static and dynamic geometry testing could be potentially covered by this methodology. 

However, the simplified MPAC should work with simplified channel models for specific directions, how to simplify the channel models is FFS. Besides, the test zone size and probes number are not clear, further study on this method is needed.

Based on the SID scope, static geometry testing is the 1st priority, no beam switching occurs during the testing. So, if UE antenna pattern information could be added into CDL channel model, then the baseline test methodology for demodulation testing in TR38.810 could also be considered for MIMO OTA testing, which is similar to RTS approach. 
Proposal 2: Several aspects for MIMO OTA testing (both FR1 and FR2) should be considered for developing suitable methodologies:

· Size of the chamber

· Far-field criteria

· Test zone size in the chamber 

· Number of probes 

· Measurement uncertainty 

· Complexity 

3
Conclusion

This paper has provided initial views on the development of test methods for NR MIMO OTA and has made the following proposals:
Proposal 1: Extend the applicability of MPAC and RTS to NR FR1, further optimize each test method to solve the issues on NR FR1 testing.
Proposal 2: Several aspects for MIMO OTA testing (both FR1 and FR2) should be considered for developing suitable methodologies:

· Size of the chamber

· Far-field criteria

· Test zone size in the chamber 

· Number of probes 

· Measurement uncertainty 

· Complexity 
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For testing methodology in FR1


-	Use the reference MPAC MIMO OTA methodology and the harmonized RTS methodology in TR37.977, extend the applicability of the LTE MIMO OTA methodology to NR FR1


-	Use the performance metric based on the LTE MIMO OTA performance metrics in TS37.144 and CTIA MIMO OTA Test Plan as a starting point such that


The DUT configuration, DUT positions (FS DMP, FS DML, FS DMSU), and DUT azimuth positions should be reused where possible


-	Support up to 100 MHz CBW


-	Support UE operating frequency in the range of 450 MHz – 6000 MHz








