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Introduction
This contribution discusses the gNB beam usage criteria for NR FR1 MIMO OTA channel models validation based on spatial correlation reference curves at FR1 test frequencies. 
Discussion
To validate NR FR1 MIMO OTA channel models, the reference spatial correlation curves for different NR FR1 test frequencies are specified in [1]. The reference spatial correlation curves are based on the spatial sampling in the Test Zone on a circular route of 10 cm radius, and this spatial sampling is also specified in [1] and are given in the Table 1 below. 
Table 1: Spacing of Spatial Samples
	Group
	 Test Frequencies [MHz]
	First quadrant of test zone circumference (270o-180o)
	Remaining quadrants

	1
	617, 722, 836.5 1575.42
	λ/15
	λ/4

	2
	1800, 2132.50, 2450, 3600, 4700
	λ/10
	λ/2



Figures 1-4 illustrates the spatial correlation curves plotted for the co-polarized and combined polarization and beam directions simulated measurements of the two models under consideration (current baseline: CDL-C UMa for 4x4 and CDL-A UMi for 2x2 [2]) in a dual-polarized 16 probe OTA setup, and at the two test frequencies, 836.5 MHz and 2450 MHz, selected from the two frequency groups given in Table 1. The reference curves have been evaluated by employing numerically optimized OTA probe weighting method as described in [3], where power per solid angle is used and is defined per ray. The line plots are generated with dense fixed spatial samples on the circumference of the quite zone independent of frequency. These line plots are overlaid with spatial sampling in wavelength, shown as markers, according to the option3 in [4]. FR1 MIMO OTA uses two strongest dual-polarized beams from a 60 beams fixed beam-grid specified in the [5]. The reference spatial correlation curves for CDL-A UMi and CDL-C UMa models in [1] were evaluated using only the first strongest vertically polarized beam. However, it is observed that the filtering effect of the two beams is profoundly different on CDL-C UMa, and, hence the question is, “Should the validation of channel models be beam specific or with combined beams”? The beam filtering effect is not significant for the CDL-A UMi model as we can observe small differences between individual and the combined beams spatial correlation profiles in Figure 1 and 2. Therefore, defining gNB beam usage criteria is more crucial for CDL-C UMa model scenario.    
Following are the three possible options. It is important to note that since there is no polarization dependency, only one polarization can be considered for spatial correlation validation.
Option#1. Beam specific: The two strongest beams are measured separately. 
Option#2. Combined beams: The two strongest beams are combined at the input of the channel emulator for validation of spatial correlation. The PDP validation is done separately for each beam in this case. 
Option#3. Beam specific + Combined beams: The validation based on both option1 and option2.
Compared to Option 1, Option 3 does not increase the validation measurement time since the combined spatial correlation profile can be calculated using the beam specific measurements using post-processing. On the other hand, Option 2 is more time efficient since full spatial correlation validation can be performed with the combined two or four port measurements. Whereas, the PDP measurements are faster than the spatial correlation measurements, hence, no additional measurement time would be required. Furthermore, the beam specific PDP validation would ensure that correct beams are embedded in the channel model. Figure 6 illustrates the PDPs for all beams of the CDL-C UMa model demonstrating the difference of beams effect on CDL-C UMa channel model. It is therefore proposed to select Option 2
Proposal: Choose Option 2 for FR1 MIMO OTA channel model validation. 
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Fig 2: Spatial correlation curves for CDL-A UMi model in a dual-polarized 16 probe OTA setup at 836.5 MHz.
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Fig 3: Spatial correlation curves for CDL-A UMi model in a dual-polarized 16 probe OTA setup at 2450 MHz.
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Fig 4: Spatial correlation curves for CDL-C UMa model in a dual-polarized 16 probe OTA setup at 836.5 MHz.
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Fig 5: Spatial correlation curves for CDL-C UMa model in a dual-polarized 16 probe OTA setup at 2450 MHz.
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Fig 6. PDPs for all beams of the CDL-C UMa model in a dual-polarized 16 probe OTA setup at 2450 MHz.

Observation 1: Spatial correlation curves for the same beam and orthogonal polarizations are same.
Observation 2: For CDL-A UMi model, the difference in spatial correlation between the two strongest beams result is insignificant
Observation 3: For CDL-C UMa model, the combined beam spatial correlation profiles are different from the beam specific profiles.
Observation 4: For a CDL-C UMa model, the beam specific spatial correlation profile cannot be determined from the combined beam profile.
Conclusion
We present gNB beams usage criteria for NR FR1 MIMO OTA channel models validation using spatial correlation reference curves at the two chosen test frequencies due to the fact that the two strongest beams used in FR1 MIMO OTA have different filtering effects on the CDL-C UMa channel model.
Proposal: Choose Option 2 for FR1 MIMO OTA channel model validation. 
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