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1	Introduction
During the last RAN4#86 meeting, the WF on OTA TRP conformance requirements [1] was approved, which outlined a list of open issues to be addressed. One of the open issues is numerical integration methods for TRP estimation. 

In our companion document [2], a definition and an alternative name for “TRP estimation error” is provided. This document discusses numerical methods that apply on a spherical equal angle (also known as spherical uniform) sampling grid for TRP approximations. 
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For OTA measurements, the DUT is positioned in the center of a sphere. In the far field region, the TRP of the DUT is obtained by integrating radiated power (i.e., EIRP) patterns of the DUT over the whole spherical surface   
					(W)										(1)
As discussed in [2], various numerical integration techniques can be applied to approximate the definite integral of TRP in Equation (1). 
Spherical equal angle sampling grid:
A spherical sampling grid is defined using the spherical coordinate system. A point in space is represented by (), where  is the radius,  is the elevation angle and  is the azimuth angle.     
With the spherical equal angle sampling grid, the elevation angle interval  and azimuth angle interval  are discretized into a numeral grid, consisting of  and  equally spaced angular subintervals, respectively. Let  and  be the indices used to denote the th  and th  angles, respectively. Then, the width of each subinterval in the - and -angle is defined as
      																	(2a)
  																(2b)
As shown in [2], the numerical approximation of Equation (1) is  
																(3)
In the test chamber, each  is the sum of two orthogonally polarized components,  and , which correspond to the co- and cross-polarization of the DUT transmit antennas, respectively. 				 
[bookmark: _Hlk509745620]In Equation (1), the total number of sampled points generated using the equal angle sampling grid is 

																									(4)

Figure 1 shows the distribution of points on the spherical surface generated using the equal angle sampling grid. The distribution of each angle in the - plane.
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Figure 1: Spherical equal angle sampling grid
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Figure 2: Distribution of angles in the - plane.

Observation 1: Spherical equal angle sampling grid does not generate uniformly distributed points on the sphere but they are clustered around the poles at  (North Pole) and  (South Pole). 

In TR 37.843 [3], the numerical approximation for the integral in Equation (1) is 

 																(5)

In Equation (5), the total number of sampled points is 

																											(6)

Since , data samples at points () and () are redundant. Equation (5) includes the points at (). 

Observation 2: Equation (5) which is the numerical approximation formula for TRP is not optimized. 
In addition to the spherical equal angle sampling grid, grid spacing that is non-uniform can be applied to approximate the TRP integral in Equation (1).  

Observation 3: the spherical equal angle sampling grid should serve as the baseline grid. 										
3	Conclusions
We have discussed the approximation of TRP using numerical techniques which are based on the spherical equal angle sampling grid. The resulting optimum formula for TRP approximations is  

 

and the total number of sampled points generated using the equal angle sampling grid is 

 

Based on our analysis, the following observations are made:

Observation 1: Spherical equal angle sampling grid does not generate uniformly distributed points on the sphere but they are clustered around the poles at  (North Pole) and  (South Pole). 

Observation 2: Equation (5) (which is the numerical approximation formula for TRP in TR 37.843) is not optimized. 

Observation 3: the spherical equal angle sampling grid should serve as the baseline grid.
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