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1. Introduction

During 3GPP RAN4 #83, the contribution [1] was presented. It was reporting measurement of noise floor for Near Field setup. The aim was to understand the lowest EIRP level in 100kHz BW which can be measured. This was required for setting the co-location requirement. Based on the lowest measurable EIRP level, the lowest measurable TRP was also reported. 

This contribution aims to explain the reason why the TRP was reported to be -45dBm and to introduce the dynamic range of the Near Field system setup when performing radiated transmit power measurements. 
2. EIRP Vs TRP
In Figure 1, 2, and 3 the typical EIRP FF radiation pattern is shown when the AAS BS conducted out power is set to 48.5dBm:
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Figure 1. 2D mapping
[image: image2.png]EIRP [dBm]

70

X:90
Y:66.31
m,
X:178
Y:303
I I I I I I I L L ml I
10 20 3 4 5 60 70 8 % 100 110 120 130 140 150 160 170 180 190

Theta [deg]

200




Figure 2. Elevation Cut – Phi=90deg
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Figure 3. Azimuth cut – Theta=90deg
In Figure 3 it can be seen that the maximum EIRP is 66.31dBm (Conducted Power [48.5 dBm] + Antenna Gain).   The minimum EIRP is around 27dBm so for this radiation pattern there is approximately 40dB dynamic range.
Based on the above AAS BS EIRP patterns, the computed TRP is around 47dBm when considering a sampling grid of 15deg on both theta and phi axis and full 3D sphere EIRP radiation pattern. 
If the maximum EIRP and the Antenna array directivity is known, the following formula can be applied:

TRP=EIRP –D                                                                     
The above formula is clarifying the rationale behind our assumption in [1].
3. Near Field Test Range Dynamic Range for EIRP/TRP type of measurements

It was shown in [1] that the lowest EIRP that could be measured in a Near Field setup was -60dBm/100kHz. This figure was estimated based on the typical noise floor that can be achieved in a Near Field Test Range. 

Some measurements were taken on a AAS BS antenna implementation in order to measure the dynamic range of a state of the art near field test range.

In Figure 4, the antenna directivity is plotted versus the max EIRP.  This figure was obtained by reducing the output power of the AAS BS and measuring the pattern.
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Figure 4. System Dynamic Range – EIRP measurement

From the plot in Figure 4 it can be seen that the lowest EIRP at the center of the beam (max EIRP) is -34dBm/5MHz. This means that taking into account the AAS BS EIRP radiation pattern we can say that the lowest measured EIRP in a Near Field test range is:
Minimum Max EIRP - 40 (dynamic range) = -74dBm/5MHz or -90dBm/100kHz. 

Based on the fact that TRP can be estimated from EIRP and TRP, it can be said that the minimum TRP is around -53 dBm/5MHz.   (-34 dBm/5 MHz – 19 dB directivity).

4. Conclusion

TRP can be estimated from the max EIRP and Antenna Array Directivity. The dynamic range of a Near Field test range has been also presented for EIRP type of measurement. This was used to estimate the lowest EIRP level can be measured in such system setup.
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