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1
Introduction
The channel models for NR MIMO OTA are defined in [1]. The channel model validation measurements are also to be agreed. These include PDP, Doppler, Spatial correlation, XPR and power validation for FR1 MIMO OTA.

This is the first time of NR MIMO OTA channel model validation shared in the industry, based on the standard channel model and test method (i.e. 16 probe MPAC) in TR38.827. 
2
Discussion 
2.1
Background
The WF from last meeting list the remaining open issues in the NR MIMO OTA SI [2], developing channel model validation procedure is one of the key objective:
· Develop channel model and emulated environment validation procedure to ensure correct implementation
In this paper, we do some initial channel model validation measurement to ensure the correct implementation of NR channel model in the test zone. 
2.2
FR1 channel model validation results
2.2.1
PDP 
We first measure the PDP of CDL-C UMa channel model, the test procedure is aligned with the proposal in [3]:
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Figure 1: Setup for PDP measurements

VNA settings:

Table 1: VNA settings for PDP measurements
	Item
	Unit
	Value

	Bands 
	
	Band n41

	Span
	MHz
	200 

	Number of traces
	
	1000

	Number of points
	
	1101

	Averaging
	
	1


Channel model specification:

Table 2: Channel model specification for PDP measurements
	Item
	Unit
	Value

	Distance between traces in channel model
	wavelength (Note)
	> 2

	Channel model
	
	CDL-C UMa

	NOTE:
Time [s] = distance [(] / MS speed [(/s]


MS speed [(/s] = MS speed [m/s] / Speed of light [m/s] * Center frequency [Hz]


Measurement results:
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Figure 2. PDP measurement result and reference PDP for CDL-C UMa.

The measured PDP matches well with the simulated, and the theoretical reference. The exact MIMO OTA model implementation with fixed iniphases and ray pairing has been used for the simulated reference, which explains the small difference between the simulated and theoretical PDPs. It is recommended to use the simulated PDP as a reference for the validation measurement. The differences between the measured and simulated reference can be explained by the limited measurement bandwidth (200 MHz) and measurement uncertainties.
Observation 1: The measured PDP of FR1 CDL-C UMa channel model matches well with the simulated, and the theoretical reference. 

The maximum dynamic range of clusters in LTE SCME UMi channel model is 8.4dB, and 12.5dB in LTE SCME UMa, respectively. However, the maximum dynamic range of clusters in FR1 CDL-C UMa channel model with BS pattern filtering is over 37dB. Hence, it could be difficult to validate these low power clusters accurately. Given that these low power clusters may provide limited benefit for the end-to-end UE throughput performance. We suggest to focus on the high power clusters with dynamic range within 25dB or 30dB in the follow-up WI phase for defining the channel model validation limits.
2.2.2
Doppler
Then, we measure the Doppler spectrum of CDL-C UMa channel model, the test procedure is aligned with the proposal in [3], detailed procedure is not double stated here.
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Figure 3: Setup for Doppler measurements

Signal generator settings:

Table 3: Signal generator settings for Doppler measurements
	Item
	Unit
	Value

	Center frequency
	MHz
	2450 MHz (Band n41)

	Modulation
	
	OFF

	Output power
	dBm
	0 dBm


Spectrum analyzer settings:

Table 4: Spectrum analyzer settings for Doppler measurements 
	Item
	Unit
	Value

	Center frequency
	MHz
	2450 MHz (Band n41)

	Span
	Hz
	8 kHz

	RBW
	Hz
	1

	VBW
	Hz
	1 

	Number of points
	
	16002

	Averaging
	
	100


Channel model specification:

Table 5: Channel model specification for Doppler measurements
	Item
	Unit
	Value

	Center frequency
	MHz
	2450 MHz

	Channel model
	
	CDL-C UMa

	Mobile speed
	km/h
	100 
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Figure 4. Doppler power spectrum measurement result and simulated Doppler power spectrum for CDL-C UMa.
Doppler power spectrum measurement result and comparison to simulated Doppler power spectrum is shown in Figure 4. Aligning with LTE MIMO OTA [4], 100km/h is selected for Doppler measurement. The effective max. Doppler of the model is scaled according to 100 km/h mobile speed to enable better resolution for the Doppler measurement. In Figure 4, the Doppler spectrum measurement result matches well with the simulated.
Observation 2: The measured Doppler power spectrum of FR1 CDL-C UMa channel model matches well with the simulated reference. 

Other channel model validation measurement is under testing, the measurement results will be shared later.

3
Conclusions 

It is the first time of sharing NR MIMO OTA channel model validation results in the industry, the measurement is based on the standard channel model and test method (i.e. 16 probe MPAC) in TR38.827. The validation results is well matched with the simulated reference. Following observations can be got:
Observation 1: The measured PDP of FR1 CDL-C UMa channel model matches well with the simulated, and the theoretical reference. 
Observation 2: The measured Doppler power spectrum of FR1 CDL-C UMa channel model matches well with the simulated reference. 
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