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1. Introduction

During RAN4 #86, companies were encouraged to provide contribution about TRP accuracy versus sampling grid for the proposed TRP test method.
This contribution is highlighting the TRP uncertainty vs number of samples when sampling the full sphere with uniform measurement grid.

2. Background
In [1], the procedure for measuring ACLR in Near Field test range has been presented. Basically, TRP for wanted signal and adjacent channel shall be calculated based on the full sphere pattern measurements of the two channels. During RAN4#86 meeting, MVG was asked to further discuss about the sampling grid to be used for pattern measurements and consequently the TRP accuracy versus sampling grid when full sphere pattern measurements are performed when using a uniform measurement grid (constant step in Theta and Phi). This contribution is trying to address this issue.
3. Results

Figures 1, and 2 show the EIRP beam patterns for Theta and Phi planes respectively. This a beam pattern for an AAS BS implementation measured in a Near Field Test Range. EIRP has been computed from the full sphere near field pattern:
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Figure 1. EIRP Pattern – Phi=90deg
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Figure 2. EIRP Pattern – Theta=90deg

AAS BS beam pattern has 19dBi diectivity and the max EIRP is around 66dBm. It has also to be noted that EIRP was computed in FF with using 1deg steps for both Theta and Phi. This is considered to be the reference pattern throughout the document. TRP calculated on the above 1deg EIRP pattern is considered the reference for estimated TRP uncertainty.
Figure 3 shows how the AAS BS beam pattern changes with regard to the sampling grid:
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Figure 3. AAS BS beam pattern vs sampling grid – (a) 1deg-reference, (b) 5deg, (c) 8deg, (d) 10deg, (e) 15deg, (f) 20deg

As it was expected, the higher the sampling grid the more the impact on the beam pattern. This is also observed in figure 4 where the 1D beam pattern is compared between the different sampling grids:
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Figure 4. 1D AAS BS beam pattern comparison

As expected, this would determine an error in the TRP integral (uncertainty). 

4. TRP uncertainty vs sampling grid

Due to the fact that a uniform measurement grid (constant step size in theta and phi) is used for simulating/measuring EIRP, TRP has been calculated by using the following:
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Where N is the number of angular intervals in the nominal theta range from 0 to π and M is the number of angular intervals in the nominal phi range from 0 to 2 π. 
In this contribution we are interested in the TRP uncertainty versus the sampling grid. The TRP calculated on a full sphere pattern measured with 1deg steps in both theta, and phi is considered as a reference.

Figure 5 shows the uncertainty curves vs sampling grid for the beam patterns in figure 1:
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Figure 5. Uncertainty curves vs sampling grid

In table 1, the TRP uncertainty versus the sampling grid is also reported:

	Sampling grid [deg]
	Number of points
	TRP Uncertainty [dB]

	1 - reference
	64800
	0

	5
	2592
	0.1

	8
	968
	0.34

	10
	648
	1.66

	15
	288
	2.95

	20
	162
	8.71


Table 1. TRP Uncertainty versus sampling grid

With the assumption that for accurate power measurement of LTE signals at least one frame (10ms duration) shall be measured for each position (Theta; Phi), in a Near Field Test Range the full sphere power density measurement time is around 40mins for 1deg sampling grid. Testing time would be around 2min when 5deg sampling grid is selected. This is for one channel/frequency.

TRP uncertainty has been estimated by comparing the calculated TRP by using the corresponding sampling grid with the TRP calculated when the used sampling grid is 1deg-reference TRP.

This can be proposed as a method for calculating the TRP uncertainty when using uniform measurement grid. Basically, the TRP error is estimated as: 
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Where TRP – reference is the TRP calculated on an EIRP pattern measured with 1deg sampling grid. 
By using the above proposed method, it can be observed that for the considered AAS BS beam pattern a TRP error less than 0.5dB can be obtained by using a sampling grid between 5 and 10deg. In terms of number of points in theta, and phi for both polarization, it means between 2592, and 648 points. This uncertainty shall be added to the MU budget for TRP type of measurements regardless the test method being used for EIRP measurement.

5. Conclusion

In this contribution the TRP uncertainty versus sampling grid for an AAS BS beam pattern has been reported. The sampling grid would impact the EIRP pattern’s shape and hence the TRP. 

A method for estimating the TRP uncertainty (error) is also proposed when using an uniform measurement grid.

Proposal: Use this approach for estimating TRP error when EIRP is measured for full sphere and with an uniform measurement grid 
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