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------ Start of changes ------
[bookmark: _Toc523325557][bookmark: _Toc527700456]I.2.2	Reference angular step criteria                                         
The reference angular steps  and  in are radians are defined as:


Dcyl and D are calculated as: 


The definition of d, w and h is shown in figure I2.2-1. The radiation source can be EUT antenna array or the whole of EUT.
[image: ]
Figure I2.2-1: Dimensions of a radiation source: depth (d), width (w) and height (h)
In the case of Uniform Linear Array (ULA) and the EUT is mounted along the yz plane as shown in figure I2.2-2, the  reference angular step can be determined by



Where Dy is the length of radiating parts of EUT along y-axis, Dz is the length of radiating parts of EUT along the z-axis and  is wavelength for the measured frequency. 
[image: Figure 3]
Figure I2.2-2. Spherical coordinate for OTA conformance testing of EUT
Where due to practical reasons such as time constraints or turn-table precision, measurement with the reference steps is not practical, sparser grids can be used. Use of sparse grids can lead to errors in TRP assessment. In order to characterize these errors, the SF (sparsity factor) of the grid is defined as




Where and  are the actual angular steps used in the measurement.
[bookmark: _Toc523325558][bookmark: _Toc527700457]I.3	Spherical equal area grid
TRPEstimate is defined as 
 
N is the total number of samples and specified as
..

The sampling intervals  and  are described in annex I.2.2. Each () is a sampling point. 
[bookmark: _Toc523325559][bookmark: _Toc527700458]I.4 	Spherical Fibonacci grid
TRPEstimate is defined as 
	
I is the total number of samples and specified as 
 
The sampling intervals  and  are described in annex I.2.2. Each () is a sampling point.
[bookmark: _Toc523325560][bookmark: _Toc527700459]I.5 Orthogonal cut grid
Here, at least two cuts (default) shall be used, an optional third cut can be used. The alignment of the cuts must be along the symmetry planes of the antenna array. No alignment is required for spurious emissions.
When alignment is required: 
1. The first mandatory cut is a horizontal cut passing through the peak direction of the main beam.
1. The second mandatory is a vertical cut passing through the peak direction of the main beam. Using the data from these two mandatory cuts, a conditional pattern multiplication can be used.
1. The third optional cut is a vertical cut orthogonal to the first and the second cut.
When alignment is not required, the cuts can be aligned arbitrarily.
Once the number and the orientation of the cuts are decided, the total EIRP is measured on the orthogonal cuts and the TRP is then calculated as follows: First the contributions from each cut is calculated as
		
where P is the number of sampling points in the cut. The final contribution for all cuts is calculated as
		
where N is the number of cuts. Note that when orthogonal cuts are measured, the intersection points are measured multiple times and the repeated values can be removed from the samples before averaging.
When two cuts measurements are used, a conditional pattern multiplication can be applied. The following are the conditions for applying pattern multiplication:
0. The vertical cut (and the main beam) is in the  -plane
0. The frequency of the emission is within the downlink operating band. 
0. The bandwidth of the emission is the same as the bandwidth of the in-band modulated signal
0. The emission appears/disappears when the Tx power is turned on/off.
0. The antenna arrays of the EUT
4. Have rectangular grids of antenna element positions
4. Have symmetry planes that are vertical and horizontal.
4. Have parallel antenna planes 
The antenna array is here assumed to be placed in the yz-plane. The pattern multiplication is performed in uv-coordinates and the data in the two cuts are denoted  at and a vertical cut with data  at . The data is split in two parts corresponding to the forward and backward hemispheres. The uv-coordinates are the projections of the angular directions onto the antenna plane, here the yz-plane. Using the spherical coordinates as depicted in Fig. F.1.2.-1 the u and v coordinates are defined as

Note that only the data on the cuts are measured.
Calculate power density/EIRP values outside the two cardinal cuts as

The pattern multiplication is applied separately for the forward (fwd) and backward (bwd) hemisphere. The TRP is then calculated as

Note: the numerical singularity at  must be treated with care, e.g. by change of variables.
[bookmark: _Toc523325561][bookmark: _Toc527700460]I.6 Wave vector space grid
If EUT is mounted along the yz plane as shown in Figure I2.2-1, the reference step in wave vector space can be determined by


where Dy is the length of radiating  parts of EUT along  y-axis, Dz is the length of radiating parts of EUT along the z-axis. 
According to the relationship between the normalized wave vector and spherical coordinate, the wave vector can be represented as following:  

The total radiated power (TRP) in the wave vector space is determined by	                                                                       


Where due to practical reasons such as time constraints or turn-table precision, measurement with the reference steps is not practical, sparser grids can be used. Use of sparse grids can lead to errors in TRP assessment. In order to characterize these errors, the SF (sparsity factor) of the grid is defined as




Where and  are the actual steps used in the wave vector space in the measurement.

------ End of changes ------
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