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1 Introduction

During the last meeting RAN4#80bis in Ljubljana, a WF on OTA ACLR definition was approved.  Within this way forward a list of open issues was defined for consideration for coming meetings.  Specifically, to “Define possible measurement sampling grids required for OTA ACLR and other in-band unwanted emissions.” [3].  
The intention of the group of contributions on TRP estimation is to highlight the possibilities to reduce the measurement time in estimating TRP.  It is not necessary to consider the whole sphere when estimating TRP for all requirements, and [4] discuss approaches to excluding parts of the sphere when measuring TRP of the wanted signal and of unwanted emissions. Apart from excluding some parts of the sphere, it is also possible and useful to adjust the measurement grid density per the type of emissions that are measured.  For example, when measuring requirements within the E-UTRA band it may be preferable to consider more points within the sphere as signals may exhibit more properties of beam forming than is the case when measuring outside of the band. This paper elaborates on the potential for setting different grid densities depending on the measured signal.

Combining exclusion of some parts of the sphere with appropriate scaling of grid density will enable reasonable measurement time for all types of unwanted emissions.  
2 Discussion

Operating band unwanted emissions is defined as the absolute power in the operating band that is not within the wanted carrier / desired signal.  In addition to ACLR, which is a measure of the power which leaks into certain nearby radio channels, another group of absolute requirements needed to be met for operating band emissions in LTE provides a measure of the performance of the transmitter. Further absolute spurious emissions requirements apply to the out of band region.
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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 (approximated) TRP grid for spurious emissions could be less dense than the (approximated) 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

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. Adjacent channel emissions may have the potential to be more beamformed as they are close to the carrier. Spurious emissions are subject to analogue filtering. The phase response of the filters in the stop band is likely to be uncorrelated between transmitters. Furthermore, the antenna performance will differ when far from the carrier. Thus spurious emissions are likely to be mostly uncorrelated.

Thus, with increasing distance 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 (approximated) 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 Conclusion

Observation: The order of accuracy and denser grid is submitted here in the following order (ranging from most dense to least dense):
1) Wanted carrier / Desired signal

2) ACLR

3) Operating band unwanted emissions

4) Spurious domain

In addition to the varying grid density, [1-3] propose that for each type of unwanted emissions, certain areas of the sphere can be approximated rather than measured.
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