
2


[bookmark: _Toc491868096][bookmark: _GoBack]ahaTSG-RAN Working Group 4 (Radio) meeting 87	R4-1807482
Busan, South Korea, 21st – 25th May 2018

Source:	Ericsson
Title:	Grid summation methods for TRP	
Agenda item:	6.23.3.1
Document for:	Discussion

1. Introduction
At the last RAN4 meeting (RAN4#86bis in Melbourne) it was suggested that when a constant step size measurement grid is used for TRP, The TRP is underestimated if the peak beam is directed towards the pole of the measurement grid. Furthermore, the difference between the real TRP and the measured value will depend on the antenna pattern of the DUT and the step size of the measurement grid [1].
This contribution discusses the effect of the grid angular step and the numerical integration method on this error in TRP measurement. For angular steps smaller than or equal to the reference angular step [2, 3] using an FFT-based integration [4] method can remove the numerical integration error completely regardless of the direction of the peaks. The electrical size of the radiation source defines the reference angular step.

2. Discussion
When using a constant step size grid for TRP measurement, the TRP is calculated by integrating the measured power flux density values () as


The contribution to the TRP from a spherical grid is calculated by a numerical integration using power density values.  The following formula can be used (hereafter called  method):
[image: ]
The weighting factor  is used to account for the effect of taking samples close to the poles with higher density. However, when the peak is directed towards the pole, we have  which results in underestimation of the TRP because the peak value is multiplied by zero. This effect can be removed by using an FFT based integration method, as introduced in [4]. 
To show the effect of the integration method an 8x8 array is used as in [3]. The same array is used in two different orientations: main beam along the x-axis, and along the z-axis. A constant step size grid with  between 1 and the reference step is used and the two integration methods are compared. Figure 1 shows the radiation patterns and the calculated TRPs for different array orientations. Consistent with [1], it is observed that having the peak towards the pole will result in an underestimation of the TRP if the integration is done using the  weights. Even for a broadside beam, this can lead to errors in TRP calculation. However, by using an FFT-based integration, this error can be avoided completely up to the reference angular step, regardless of the peak direction.
Observation 1: Using  weights in the integration can lead to numerical errors which can be avoided by choosing a proper integration method.
Observation 2: The  integration error is larger when the peak is directed towards the poles of the measurement grid.
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	Figure 1 - The radiation patterns and the calculated TRPs for different array orientations, using different integration methods.



3. Conclusion
Using proper integration method can improve the accuracy of the TRP measurement. By using an FFT-based method, the TRP measurement becomes independent of the peak direction, and angular steps up to the reference angular step can be used to reduce the measurement time. However, if the  integration is to be used, care must be taken not to point the peak towards the poles of the measurement grid as this will lead to larger errors.
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