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1. Introduction

This contribution presents some TRP measurement results taken on the full 3D sphere when using different measurement grids. The aim is to show the TRP accuracy versus the measurement grid for a determined beam pattern. Previously simulated data was presented [1] as a response to a concern raised in [2].
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Figure 1. 4 patch upper (a), lower (b)
TRP and EIRP was measured in the 24GHz frequency range in free space.
3. Near Field Measurement Test Range
Figure 2 shows the Near Field measurement test range and the device setup for both Free Space testing:
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Figure 2. Near Field Measurement test range for Free Space Measurements

The NF test range has a radius of 45cm and 15 high frequency probes covering the frequency range from 20 to 50GHz. The probes are evenly spaced (22.5deg) on the elevation axis and are switched electronically during the measurement while the DUT rotate in azimuth on a positioner. The ring of probes is also able to rotate in order to obtain samples “between” the probes (oversampling feature). 
It has to be noted that the TRP has been calculated from the power measured in Near Field. None NF2FF transform has been applied to the power [dBm] measured at 45cm from the device. 
TRP is obtained from integration of a power density over a closed spherical surface based on the following formula:
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For different measurement distances, the radiated power is integrated over different size spherical surfaces, but since there are no losses in free space, the same amount of total power will be “collected” independent of the distance (conservation of power). The exact shape of the radiation pattern would be different at shorter distances, but the integral over the entire spherical surface will be the same. The above is to say that, TRP is independent of the measurement distance.
4. Preliminary Results – EIRP Radiation Patterns and TRP vs sampling grid
4.1 Four patch upper (side) array
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In Figure 3 the EIRP patterns (V+H components) are shown for the different sampling grids:
(a)                                                                                                         (b)
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(c)                                                                                                         (d)

(e)                                                                                                         (f)

Figure 3. EIRP (V+H) patterns: (a) 5deg (b) 10deg (c) 15deg (d) 20deg (e) 25deg (f) 30deg sampling grid
Based on the above measured 3D EIRP, the TRP has been calculated and reported in Table 1 for each sampling grid: 

	4 patch upper

	Resolution (deg)
	TRP (dBm)

	5
	4.49

	10
	4.41

	15
	4.42

	20
	4.38

	25
	3.75

	30
	4.66


Table 1. TRP vs sampling grid resolution.
Observation: The measured difference in TRP between 5° and 20° is about 0.1 dB which is considered low.

5. Conclusions

In [1] it was concluded for TRP measurements, based on simulations of different mmWave array antennas, that a sampling grid of 10° or even 15° in azimuth and elevation would be sufficient for a precise TRP result. The above results based from measurements confirm that 10-15° resolution is sufficient for a determined beam pattern.
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