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1. Introduction
[bookmark: _Hlk516216770]At previous RAN4#87 meetings several TRP measurement grids have been proposed [1]. In order to have control of the TRP accuracy the density of measurements points needs to be evaluated.
In this contribution we propose a measure, the Sparsity Factor, that quantifies the density of grid points relative to reference angular steps corresponding to practically error-free TRP estimation.

2. Discussion
The reference angular steps for each emission frequency are defined in subclause 10.9.2.1 as 


For accurate assessment of TRP, power flux density samples need to be measured on a spherical sampling grid with these reference steps. However, for large EUT at high frequencies these reference steps can be impractically small. This can be both due to extremely long measurement time or the precision of the turn-table used in the measurement. In such cases a sparser grid, i.e. with angular steps larger than the reference steps is used. When the measurement is performed on a sparse grid, an error will be included in the assessed TRP value. In order to characterize and quantify this error, the sparsity of the grid has to be quantified. For this purpose, the sparsity factor is defined as 

Where  and  are the actual angular steps used in the measurement. Fig. 1 shows the TRP error vs. SF for different sizes of EUT. The spurious emission TRP assessment errors caused by using sparse grids can be compensated by a systematic correction factor  described in detail in [2].
The above reference steps are used for equal angle grids. For equal area grids, the reference solid angle  can be defined instead of the reference angular step.

Where no distinction is assumed between the density of points in  and  directions. This will result in the reference number of samples  as

And assuming N samples are measured, the sparsity factor in this case can be defined as

The effect of sparse equal area grids on the accuracy of TRP assessment is FFS.
[image: ]
Figure 1 – Convergence of TRP vs. SF, evaluated for different electrical sizes of the EUT. Uniformly excited uniform rectangular arrays are used for the present results.

3. Conclusion and Proposals
Sparsity of the grid needs to be quantified by using the Sparsity Factor (SF). This can be used to characterize the errors caused in TRP assessment due to the use of sparse grids. For equal area grids this is FFS.
Proposal 1: Include the Sparsity Factor (SF) in the clause 10.9.2 Spherical equal angle grids for the TR 37.843. This proposal is included in the draft CR in R4-1809094
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