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Introduction
This contribution is addressing some open topics on FR1 and FR2 channel models. 
FR2 Channel Model Rotations
The probe configuration was adjusted in RAN4#97-e [1] and subsequently the channel model rotations were revised in TR 38.827 [3] with [2]. Underlying assumption for the CDL model parameters in TR 38.901 is that UE antenna is pointing towards the BS, i.e., UE antenna orientation in azimuth is 180°in global coordinate system (GCS). Since channel model parameters in TR 38.827 [3] are based on TR 38.901 [4] CDL model parameters with the angular scaling, this same assumption is also valid in TR 38.827 [3], i.e., DUT antenna reference orientation is 180° in GCS. In local coordinate system of DUT, this means that cluster AoAs are centred around 0° with respect to DUT antenna orientation.
[bookmark: _Ref61596973]Observation 1: Cluster AoAs are centred around 0° with DUT antenna orientation 180° in azimuth.

In theoretical perspective, if we assume that the reference DUT antenna orientation is pointed towards (AoA = 0°, ZoA = 90°) in the chamber and if the probes constellation is symmetric and centred to direction (AoA = 0°, ZoA = 90°) and AoAs of the model are centred to (AoA = 0°, ZoA = 90°), a DUT rotation is not needed. 
Now, taking into account unsymmetrical probe constellation determined in Table 6.2.3-2 of TR 38.827 [3] and reference DUT antenna orientation in the chamber (AoA = 0°, ZoA = 90°) and selected channel model (AoAs and ZoAs)[3], DUT must be rotated as stated in Table 6.2.3-3 of TR 38.827 [3], but additional DUT rotation is not needed. If the probes are changed to different location, DUT must be rotated respectively. 
The proposed relative orientations of BS and UE antennas is highlighted in Figure 1. 
[image: ]
[bookmark: _Ref61595655]Figure 1: Relative orientations of BS and UE antennas

[bookmark: _Ref61294188]Proposal 1: Keep the existing channel model rotations defined in TR38.827.
Since the test points are uniformly spaced in 3D already, there is no need to adjust/rotate the DUT rotations by the channel model rotations. 
[bookmark: _Ref61294189]Proposal 2: Keep the existing DUT rotations without adjusting them by the channel model rotations.
A CR with clarifications was prepared in [5]. 
PSP Validation
In the WF of RAN4#96-e [4], the need for a 10cm radius FR2 PSP validation procedure was left open.
	· Channel model validation
Channel model validation procedure
5cm PSP validation for performance requirements work as baseline for FR2
 Companies are encouraged to provide procedures, concrete test points, and impact on test time for a 10cm PSP validation approach
Companies to analyze if test system with 5cm radius PSP validation can be used to measure DUT with larger antenna size such as 10cm radius



The goal of this validation is whether the channel model has been implemented properly and not to verify the PSP metric within the test volume. The MUSIC algorithm introduced in [7], accurately determines whether the channel model has been implemented properly with the 5cm radius. Regardless of 5cm or 10cm radius, the virtual array used for the PSP validation is used only for sampling the PAS of the channel model, such that the PSP can be calculated for the centre of the test zone, i.e., the PSP is not sampled within the test volume other than the centre.
[bookmark: _Ref61294187]Observation 2: The PSP validation is used for sampling the PAS of the channel model at the centre of the test zone regardless of 5cm or 10cm radius. 
It is therefore proposed to keep the current PSP validation procedure with 5cm radius as baseline.
[bookmark: _Ref61294190]Proposal 3: Keep the existing PSP validation procedure with 5cm radius as baseline. 
FR1 Spatial Correlation Curves
Various options for the FR1 spatial correlation approach are discussed in [8]. Figure 2 through Figure 5 illustrate the reference curves plotted for CDL-A UMi and CDL-C UMa NR MIMO OTA models with selected and combined beams at different test frequencies agreed in [3] and tabulated in Table 1 in a vertically polarized 16 probe OTA setup, i.e., the measurement is performed with a vertically polarized antenna. The reference curves have been evaluated by employing a numerically optimized OTA probe weighting method in the simulations. 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 Option 3 in [9]. 
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[bookmark: _Ref61596632]Figure 2: Spatial correlation reference curves for CDL-A UMi model with V-polarized Beam1 in a vertically polarized 16 probe OTA setup at different NR test frequencies.

[image: ]
Figure 3: Spatial correlation reference curves for CDL-C UMa model with V-polarized Beam1 in a vertically polarized 16 probe OTA setup at different NR test frequencies.

[image: ]
Figure 4: Spatial correlation reference curves for CDL-C UMa model with V-polarized Beam3 in a vertically polarized 16 probe OTA setup at different NR test frequencies.

[bookmark: _Ref61596635][bookmark: _Hlk61604870]Figure 5: Spatial correlation reference curves for CDL-C UMa model with combined V and H-polarized  beams #1 through #4 in a vertically polarized 16 probe OTA setup at different NR test frequencies.


Table 1: Test frequencies for channel model and Quiet Zone validation
	 NR FR1 Bands​
	Range​
	Test frequency (MHz)​

	n71​
	Low​
	617MHz ​

	n12, n17, n29, n14, n28, [n29]​
	
	722MHz​

	n5, n8, n18, n20​
	
	836.5MHz​

	n50, n51, n74​
	Mid​
	1575.42MHz​

	n3, n2, n25, n39​
	
	1880MHz​

	n1, n34, n65​
	
	2132.5MHz​

	n7, n30, n41, n40, n38, [n90]​
	
	2450MHz​

	n77,n78​
	High​
	3600MHz​

	n79​
	
	[4700MHz] ​



Pending the decision on the approach how to validate the spatial correlation presented in [8], CR in [5] can be revised to include the reference spatial correlation curves in [3] 

[bookmark: _Ref61596974]Proposal 4: Update the reference spatial correlation curves in TR38.827 based on the selected Option in [8]
Conclusion
The following observations and proposals were made in this contribution
Observation 1: Cluster AoAs are centred around 0° with DUT antenna orientation 180° in azimuth.
Observation 2: The PSP validation is used for sampling the PAS of the channel model at the centre of the test zone regardless of 5cm or 10cm radius.
Proposal 1: Keep the existing channel model rotations defined in TR38.827.
Proposal 2: Keep the existing DUT rotations without adjusting them by the channel model rotations.
Proposal 3: Keep the existing PSP validation procedure with 5cm radius as baseline.
Proposal 4: Update the reference spatial correlation curves in TR38.827 based on the selected Option in [8]
[bookmark: _GoBack]
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