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<Start of modified section>
10.9.x.x	Rayleigh sampling criteria
For the ULA system, the array spatial pattern could be defined as in the following equation. 



Where spatial frequency  is defined as following: 


Similar to Nyquist sampling in the time domain signal, the Rayleigh resolution for spatial domain signal to avoid the aliasing can be derived as

                                        

                                                
If DUT is mounted along the yz plane as shown in Figure 10.9.x.x-1, based on the above considerations on the Rayleigh resolution for spatial domain signal, then subinterval in the  φ and θ angle is calculated as:







Where is diameter of radiated  parts of antenna along  y-axis,  is diameter of radiated parts of antenna along the z-axis and  is wavelength for the measured frequency. 
[image: Figure 3]
Figure 10.9.x.x-1. Spherical coordinate for OTA conformance testing of DUT
In the NR coexistence study, it was assumed that antenna configuration for WA NR BS is 8x16 with two polarization. If DUT mounted along yz plane with antenna configuration 16x8 where 16 column are assumed along the y-axis and 8 rows are assumed along the z-axis. Antenna elements are uniformly distributed with separation distance λ/2, therefore aperture size Dy≈8λ and Dz≈4λ. The uniform sampling in the spherical coordinate for this approach is demonstrated in the Figure 10.9.x.x-2.

[image: Figure_5.tif]
Figure 10.9.x.x-2. uniform sampling in the spherical coordinate, Red cross denotes the sampling point. 

<End of modified section>

<Start of modified section>

10.9.6	Wave vector space sampling grid 
Similar as Rayleigh sampling approach, DUT is placed on the yz plane in the spherical coordinate and normal vector of DUT is pointing along the x-axis as shown in Figure 10.9.x.x-1. The angle φ and θ represent azimuth and elevation respectively, Ky and Kz  represent the projection of normalized wave vector on y-axis and z-axis.
According to the relationship between the normalized wave vector and spherical coordinate, the wave vector can be  represented as following: 

  
In the existing TR37.843, TRP is defined in the spherical coordinate as following: 


As TRP is defined in the wave vector coordinate, therefore TRP definition should be revised accordingly in the corresponding coordinate. For the TRP definition in normalized wave vector space, according to the 2D Jacobian transformation, the above equation  could be adjusted as following, namely:

	    	                    
Based on the above two equations, then we could get 

	    	
where relationship between (θ,φ) and (Ky,Kz )is demonstrated in the equation before. Similar as discrete sampling process in TR37.843,  the above equation is approximated in the far-field region as the sum of the total EIRP at a number of discrete directions as follows:

	 	                    
The above considerations could be applied for both polarization. 
Uniform sampling on the yz plane in the wave vector coordinate as shown in Figure 10.9.6-1:  
· 
Rayleigh resolution in y-axis:                                                                   
· 
Rayleigh resolution in z-axis:                  


Where is diameter of radiated  parts of antenna along  y-axis,  is diameter of radiated parts of antenna along the z-axis. 
Based on the uniform sampling grid on the yz plane, we could get the sampling point (Kym,Kzn ). in addition, according to the transformation between (Kym,Kzn ) and (φ,θ ), then azimuth and elevation (φm,n, θn) in the spherical coordinate could be derived correspondingly. Based on the (φm,n, θn) in the spherical coordinate, EIRP on the spherical coordinate could be measured. In the Figure 10.9.6-1 and 10.9.6-2, we demonstrate the sampling point in the wave vector space and spherical coordinate, it could be easily found that the sampling grid is not uniform in the spherical coordinate, that’s the reason why the second approach is called Non-uniform sampling. 
                                                   

[image: Figure_62]
Figure10.9.6-1(a). 2D unfolding diagram of  simulated 3D antenna pattern in normalized wave vector space and (b) sampling point in this space where Red cross denote the sampling point 
[image: Figure_3-01]
Figure 10.9.6-2.  non-uniform sampling in the spherical coordinate where Red cross denotes the sampling point. 
<End of modified section>
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