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1 Introduction
In last Busan meeting, TRP test were discussed and some open issues are captured in the WF [1]. 
Companies are encouraged to submit proposals for TRP systematic error at the next meeting: 

· TRP systematic error for in band TRP requirements

· TRP systematic error for out of band TRP requirements 

Companies are also free to choose any measurement grids or other techniques to determine the TRP systematic error.

1. Methodology to determine the agreed TRP systematic error from different proposals by companies (e.g., averaging, etc.). 

2. How to calculate the total MU using the agreed TRP systematic error (e.g., rms, etc.)? 
In this contribution we show the results for some simulations of SE for two of the grid methods being discussed as well as our view on the SE and the method of adding SE to the per point MU value.
2 Discussion 
2.1 SE value

2.1.1 Spherical equal angle grids

In the contribution we provide evaluation results on 8x8 array configuration. Element spacing is assuming [image: image2.png]


/2. The reference angular steps [image: image4.png]


 and [image: image6.png]


 in radians are calculated using following equations
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In the example, [image: image10.png]


 equal to 10 degree. For simplicity we take [image: image12.png]


 = [image: image14.png]


 in the analysis. The TRP systematic error at different peak directions are shown in Figure 2-1~2-3 respectively. It is found that the systematic error could be around 0.3 dB.
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Figure 2.1.1-1 TRP error at boresight 
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Figure 2.1.1-1-2 TRP error at 10° horizontal deviation
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Figure 2.1.1-1-3 TRP error at 10° vertical deviation
2.1.2 Spherical equal area grids

The sampling grid for spherical equal area is shown in figure 2-4. It can be found that the pattern of  [image: image22.png]
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 angles is irregular. In the simulation we use the results of 1° equal angle as reference. The TRP systematic error at different peak directions are shown in Figure 2-5~2-7 respectively. It can be found that the equal area grids can reduce the number of sampling points. In the example the systematic error could be about 0.2 dB at 216 sampling points.
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Figure 2.1.2-1 TRP error at boresight
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Figure 2.1.2-2 TRP error at boresight (equal area grids)
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Figure 2.1.2-3 TRP error at 30° horizontal deviation (equal area grids)
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Figure 2.1.2-4 TRP error at 60° horizontal and 30° vertical deviation (equal area grids)
2.1.3 SE Summary

For in-band TRP based on the simualtion resulsts of the equal angle grid and the equal area grid, a reasonable trade off between the number of tested directions and the SE we thing that a SE of 0.5dB is suitable.

For out of band TRP the SE is FFS

2.2 Addition of SE and per point MU

It is clear that the SE is not related to the per point MU hence they can be treated as independent variables, the per point MU is of a normal distribution.

Whilst the distributin of the SE is not clear from the simulation results of SE it can be seen that the error is both positive an negative.

A reasonable method for adding MU and SE therefore is rms as folows:

[image: image29.wmf]2

2

int

_

SE

MU

MU

po

per

total

TRP

+

=

-


For in-band requirements the per point MU can be based on the EIRP MU which is:


±1.0 dB, f ≤ 3.0 GHz

±1.2 dB, 3.0 GHz < f ≤ 4.2 GHz
For a 1.96 σ or 95% confidence level

For example the total TRP MU is:
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, f ≤ 3.0 GHz
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, 3.0 GHz < f ≤ 4.2 GHz
3 Summary

Simulation results for TRP estimations showing the SE have been presented and from these we propose a SE value of 0.5dB

We also propose adding the per point MU and the SE values as rms.

For in band TRP requirement the total TRP MU is hence

. 
±1.4 dB, f ≤ 3.0 GHz

±1.6 dB, 3.0 GHz < f ≤ 4.2 GHz
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