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< Unchanged sections omitted >

M.4
TRP Measurement Grid

Editor’s note:

· Other implementations are not precluded as far as the respective analysis are presented and included in this TS

M.4.1
UE Power Classes

M.4.1.1
Power class 1 devices

TBD

M.4.1.2
Power class 2 devices

TBD

M.4.1.3
Power class 3 devices

In order to make a reasonable trade-off between measurement uncertainties, at least the following number of points should be included in the measurement grid for TRP measurements for non-sparse antenna arrays case:

-
135 measurement grid points for constant density grid – Charged Particle implementation, with standard deviation of 0.23 dB

-
12 latitudes and 19 longitudes for constant step size grid – sin (theta) weights integration approach, with standard deviation of 0.25dB.
12 latitudes and 19 longitudes for constant step size grid – Clenshaw Curtis weights integration approach, with standard deviation of 0.20 dB
Choice of grid(s) among above 3 types of grids is up to test system implementation. 
Measurements close to the pole (=180o) can be skipped and interpolated instead when the DUT is positioned so that the beam peak is in the hemisphere with 0 ≤  ≤ 90o. The minimum number of grid points is defined in Annex M.4.4.
M.4.1.4
Power class 1 devices

TBD
< Unchanged sections omitted >

M.4.3
TRP Integration for Constant Density Grid Types

For constant density grid types, the TRP integration should ideally take into account the area of the Voronoi region surrounding each grid point. Assuming an ideal constant density configuration of the grid points, the TRP can be approximated using 

[image: image1.emf]𝑇𝑅𝑃 ≈ 1   𝑁 ෍ ൣ 𝐸𝐼𝑅𝑃 𝜃 ( 𝜃 𝑖 , 𝜙 𝑖 ) + 𝐸𝐼𝑅𝑃 𝜙 ( 𝜃 𝑖 , 𝜙 𝑖 ) ൧ 𝑁 − 1 𝑖 = 0  


where N is the number of grid points of the constant density grid type.
M.4.4
Interpolation at or near the pole

As illustrated in Figure M.4.4-1, for systems that either do not allow measurements at the pole (=180o), e.g., using distributed-axes positioners, or systems that have the positioners/support structures block the radiation towards the pole (=180o), e.g., combined-axes positioners, the measurements in the region close to the pole at =180o can be skipped and interpolated instead. 
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Figure M.4.4-1: Illustration of areas around the pole that either cannot be reached by the measurement antenna or are blocked by the positioner.

Tables M.4.4-1 and M.4.4-2 summarize number of minimum grid points for grids with a standard deviation below or equal to 0.25 dB where the interpolation at or near the pole has been applied. The analyses were performed with the assumption that the beam peak direction is oriented away from the hemisphere towards the pole at = 180o. 
Table M.4.4-1: Examples for constant step size measurement grids for PC3 with interpolation at or near the pole
	Minimum number of
	Number of Latitudes disregarded
	Standard deviation (dB)
	Quadrature

	Latitudes 
	Longitudes
	
	
	

	13
	24
	1
	0.12
	Sin(theta)

	13
	24
	1
	0.07
	Clenshaw-Curtis

	13
	24
	2
	0.21
	Sin(theta)

	13
	24
	2
	0.15
	Clenshaw-Curtis

	12
	19
	1
	0.25
	Sin(theta)

	12
	19
	1
	0.21
	Clenshaw-Curtis

	NOTE 1: 
Number of Latitudes = 1 refers to = 180o. 

Number of Latitudes = 2 refers to the two latitudes with largest . 


Table M.4.4-2: Minimum number of grid points for constant density measurement grids for PC3 with interpolation at or near the pole (charged particle implementation only) 

	Minimum number of grid points
	Range of angles disregarded
	Std. Dev [dB]

	135
	165o ≤ ≤ 180o
	0.23

	150
	150o ≤ ≤ 180o
	0.25


< End of changes >


