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1.
Introduction

In the last meeting, RAN4#82 in Athens, there appeared to be a clear disconnect between TRP grids and TRP estimation accuracy.  The accuracy of which the TRP points can be measured is one aspect, which could be better to discuss in more detail during the conformance phase.  However, the aspect of different sampling grids and their simplification could be interpreted as a core requirement.
Several aspects in the way forward agreed in RAN4#81 in Reno center around different sampling grids and the grid reductions:

4) The number of sampling grids and grid reduction methods are FFS
5) The link between beam pattern and sampling grid is FFS 

6) Each technique should describe how it meets an agreed accuracy level in estimating TRP 

a. Agreed accuracy level in estimating TRP is FFS

2.
Discussion
For each OTA requirement utilizing the figure of merit as TRP, a method or grid to estimate the discrete points used to evaluate the resultant value of TRP is needed.  However, each requirement should be evaluated separately.  An obvious reduction of the TRP grid could be considered as measurements are taken further away from the center of the operating frequency.  This is due to the fact that less power is expected during the spruious emissions domain, in addition to the signals becoming less correlated and beamformed as the wanted carrier signal.

The wanted carrier experiences beamforming and thus is confined to a narrow region of space. A dense grid is needed for measuring the wanted carrier, but only in a narrow area of the sphere needs to be measured. Moving further away from the carrier, it is expected that the amount of correlation between unwanted emissions components and hence the amount of beamforming reduces.

[image: image2.png]10
MHz

Spurious emissions

operating band unwanted emissions

Spurious emissions




Figure 1: Illustration of measurement areas of the transmission channel
Current unwanted emissions requirements are based upon power measurements taken at the connector after the transmitter, but before the RDN and antenna.  For eAAS, an OTA solution will be needed.  Total radiated power has been used for discussions for other requirements such as ACLR [1] and spurious emissions [2].  As [3] states the need to study different grid scenarios are still needed and the grid granularity should reflect the requirement under consideration.  This to say, that the TRP grid for spurious emissions could be less dense than the TRP grid for the operating band unwanted emissions.
It can be observed that there are four grids that could be applied to the different sections of the transmission channel.

1) Wanted carrier / Desired signal

2) ACLR

3) Operating band unwanted emissions

4) Spurious domain
During the measurement of ACLR and the wanted carrier / desired signal can be measured with the same TRP grid.  This is because for each point in space two measurements can be made by use of measurement equipment but with two areas in the frequency domain.  This is done today with conducted measurements, but with less varying points as the spatial aspect is not introduced.
As the distance increases from the carrier the unwanted emissions are likely to be more spread. This implies that a sparser measurement grid will provide suitable accuracy in estimating TRP, but a somewhat wider area of the sphere will need to be measured than for the wanted signal.
Thus it is envisioned that as requirement moves away from the centre of the channel bandwidth the TRP grid becomes sparser.  The main aim of this contribution is to propose separate grid granularities needed for approximating the TRP over the air for different types of emissions.  It is reasonable to conclude that as the requirements and measurements are focusing away from the centre frequency of the operating band, the less power would be transmitted.  As more power, and more beam formed power, is within the channel bandwidth and perhaps even the operating band region, a denser grid is needed to approximate an TRP accuracy.  Using an approximated measurement area (i.e. an area of the sphere in which measurements are not performed, but are rather approximated to some fixed value), described in [1], could be a valid approach whilst increasing the number of points in the areas which are included to gain in accuracy.  For the operating band region may require a grid that is more than just the orthogonal cuts described in [2] that is suitable for spurious region, but perhaps less than the granularity needed in the wanted signal within the operating band region.
3.
Conclusions

Requirements and measurements focusing away from the centre of the frequency of the operating band, the less power is transmitted.  Additionally, the effects of the beamformed signal becomes less evident in the spruious domain compared to the unwanted emissions domain within the operating band.  It is logical to conclude that there is a need to investigate different grid reduction techniques, in order to prevent unnecessary and over testing.
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