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1. Introduction

During RAN4#80 [1], a way forward on ACLR OTA was approved [1]. ACLR OTA would be defined as the ratio between TRP calculated for the wanted signal and the TRP calculated for the adjacent channel. It means ACLR OTA would rely on TRP calculation. It was then agreed to study the test complexity in terms of the total number of EIRP samples to be measured. During RAN4 #80-bis, a way forward was agreed [2]. It was proposed that test complexity can be decrease by sampling EIRP in just the region where the AAS BS is intended to radiate. This would imply a proper selection of the sampling grid and beam dimension (phi and theta range). TRP uncertainty would then rely on the proper sets of these two parameters.
This contribution aims to define the TRP uncertainty when selecting a beamwidth dimension and associated sampling grid.

2. Discussion
To understand the uncertainty on TRP associated with the beanwidth dimension and sampling grid, we have run some simulations. TRP is calculated by using the well-known given formula:
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, where EIRPd is the filtered mean power within the desired signal channel bandwidth, and Nd and Md are the number of grid points in the  and  direction used for computation of Pd.

The equations above require spatial EIRP samples covering the whole sphere at uniform angular intervals in along  angle and angle. There are Nd intervals in  from 0 to  radians, and Md intervals in  from 0 to 2 radians. Let n be the index variable used to denote the  sample points and m be the index variable used to denote the  sample points.
We then defined beamwidth dimension to be the region in space to where the AAS BS is intended to radiate the energy and the associated sampling grid. Beamwidth dimension is usually determined by the Phi and Theta range and it can be also related to the 3dB-beamwidth, 10dB beamwidth, 20dB-bemawidth, etc…For our simulation, we considered the normalized AAS BS beam pattern and calculated the TRP for different beamwidth dimension, (Nd , Md intervals) and sampling grid. It means different Nd , Md intervals have been used in the calculation. Figure 1 through 3 show the normalized antenna patterns for a beamwidth dimension and sampling grid. 
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Figure 1. Normalized pattern – 3dB Beamwidth, sampling grid 5deg (left) 30deg (right)
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Figure 2. Normalized pattern – 20dB Beamwidth, sampling grid 1deg (left) 30deg (right)
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Figure 3. Normalized pattern – 50dB Beamwidth, sampling grid 1deg (left) 30deg (right)

It shall be noted that the samples outside the intended coverage area (beamwidth dimension) are set to a fixed level (e.g. 0 or -30dB below the peak EIRP) in the above TRP calculation.
3. Results

In Figure 4 the TRP error is shown:
[image: image2.png]Grid sampling [°]

0TRP error as a function of sampling and integration area

15

=
o

Inf 50 40 30 20 10
N dB beamwidth [dB]





Figure 4. TRP Uncertainty
It can be observed that:

1. TRP error has a nonlinear behaviour

2. to have a TRP error of around 0.25dBm, the beamwidth dimension must be at least 20dB. In this specific case the TRP error is regardless the sampling grid. 
4. Conclusions

In this contribution, the TRP error versus beamwidth dimension and associated sampling grid was shown. It can be observed that choosing the 10dB beamwidth and sample the EIRP in that region would cause an error of around 1dBm regardless the sampling grid. It can also be observed that in order to have a TRP error of around 0.25dBm, the beamwidth dimension must be 20dB regardless the sampling grid.
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