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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]During RAN4#89, the Way Forward on NR MIMO OTA was approved in [1]. In this way forward, 3D MPAC was agreed as the starting point methodology to be studied for FR2, with special attention to the far field criteria and the test zone definition.
Even though those are critical parameters to define the OTA environment, there are some other that will limit the feasibility of the methodology.
Feasible SNR
Despite the fact that Noise-limited environment was deemed a priority in the NR MIMO OTA SI due to the implementation challenges the noise-controlled environment introduces, the limitations of achievable SNR in a OTA environment for FR2 can also limit the feasibility of the 3D MPAC implementation.
As shown in [3], the feasible SNR range for FR2 Demod testing has been already discussed for a DFF system and a device with a radiating aperture size of 5 cm. The results of the analysis are shown below in table 1.
	Channel Bandwidth
	Maximum SNR

	100MHz
	[18.5dB]

	200MHz
	[15.5dB]


Table 1: Maximum feasible SNR for DFF system according to TS 38.810
The SNR has been derived under the assumption that the AWGN power is 6dB higher than the thermal noise floor of the receiver in the DUT and the test is performed in the beam-peak of the UE. Under noise free conditions it can be assumed that the SNR is possibly up to 6dB higher.
However these values have been derived for a single AoA system, for a 3D MPAC system there may be further limitations, i.e. range length, longer required cables, etc. that further reduce the available SNR for the test. Therefore, further studies are needed to analyse the impact of a multiple antenna test system on the feasible SNR range.
Observation 1: The maximum feasible SNR for beam-peak AoA is 18.5 dB. 
Proposal 1: further investigate the feasible SNR range for a multiple antenna test system. 
Channel model KPI 
The definition of the test volume for a MIMO OTA environment is essentially related to the chosen metrics to evaluate how well the channel models are emulated in a 3D MPAC methodology.
Previous works for LTE MIMO OTA in [2] cover extensive research and results on the verification of Channel Model implementation for sub-6GHz, using the following metrics:
Power delay profile (PDP)
Doppler/Temporal correlation
Spatial Correlation
Cross-polarization
where the Spatial Correlation is the main one to evaluate the test volume.
It has been argued (e.g. in [4]) that the Spatial Correlation becomes less meaningful for mmWave testing due to the fact that beamforming (both at BS and UE sides) reduces the effective number of clusters to simulate. Therefore, the UE beamforming effect in the spherical power spectrum shall be considered in the metric. 
In addition to the metrics in [2], [4] and [5] have presented in the Total Variation Distance of PAS an alternative metric to the Spatial Correlation in order to evaluate the similarity of the Power Angular Spectrum produced by the OTA system to the reference PAS, but the main issue is that it requires information (or specific assumptions) on:
UE size
Antenna array aperture
Antenna array structure
Antenna array locations
All the above is against the black-box approach agreed for the NR FR2 Testability SI [3], so further definition of the assumptions to be used for the UE are required.
Proposal 2: further define UE assumptions in order to narrow down the metrics to be used for channel model implementation evaluation. 
Summary
The following observations and proposal have been made in this contribution: 
Observation 1: The maximum feasible SNR for beam-peak AoA is 18.5 dB. 
Proposal 1: further investigate the feasible SNR range for a multiple antenna test system. 
Proposal 2: further define UE assumptions in order to narrow down the metrics to be used for channel model implementation evaluation. 
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