Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG4 #81
R4- 1609979
Reno, Nevada, USA 14th – 18th November 2016
Source: 
Ericsson 

Title:  

Further elaboration on practical measurement Grids for ACLR and unwanted emissions
Agenda Item:
8.12.2.1
Document for:
Discussion
1 Introduction

During the last meeting RAN4#80bis in Ljubljana, a discussion regarding TRP sampling grid for spatial ACLR was discussed [1].  The background and definition of TRP was described whilst showing the effect of using a minimum set of measurement points for EIRP to provide an estimated TRP value.
The spatial ACLR is defined as a ratio of TRP emissions and the TRP of the desired signal:
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The remainder of this contribution will focus on investigation of limiting measurement time of TRP emissions for unwanted emissions. A companion contribution [2] considers reducing measurement time for estimating TRP of a wanted signal Potentially the methods proposed in this document and in [3] can be combined to a unified approach, described in the conformance specification.
2 Discussion

The (approximated) TRP sampling grid could very well be different between different requirements.  As already assumed in the previously agreed WF [4], for TRP emission and TRP of the desired signal will be based upon two separate grids.  It is reasonable to assume that the spatial characteristics of the desired signal will be directive, while the spatial characteristics of the unwanted emissions will get progressively less directive with increasing the distance from the wanted carrier.  By this reasoning it is our proposal that there would be two sampling grids just for ACLR alone.  ACLR grid should be a subset of the wanted signal grid, to reduce measurement time.  Other unwanted emissions requirements may also be based upon different sampling grids using the knowledge of the expected beam pattern (i.e. directive or non-directive) whilst not limiting any architectures.  
Simulations and analysis have been done on several possible (approximated) TRP grids for emissions.  Below are the results of different possibilities for reducing measurement time by adjusting the grid to be considered.

Approximated Measurement Areas

In many cases an AAS BS will radiated beams only in the front ward direction, as the antenna directivity will be fully in the forward direction.  However, since this is not always the case then perhaps the possibility of declaration may be needed such that if there is no need to measure in areas in which the power is expected to be low, that can be declared. Alternatively, the conformance procedure could simply indicate that measurements are taken where power is expected to be within some margin of the peak power and not elsewhere, without the need for any declaration. The number of grid points could be reduced by restricting measurements to be only taken in front of the BS, whilst approximating all points behind the BS to a fixed value without taking any measurements.
By removing points of ϕ < - 90 degrees and ϕ > 90 degrees and replacing them with a constant value that could reduce the measurement time.  The number of points is reduced by approximately half in this example, lending itself to reducing of half the measurement time.  At the points (generally back sides of the AAS) that would not be measured, the value could be assumed to [X] dB below the peak measured value, or 0W, for example could be considered as the constant value.  By doing so, the (approximated) TRP value could still be kept to within 0.05 dB accuracy of the full sphere (approximated) TRP value, as was verified through simulation with results shown below.  This analysis was done using simulations of an antenna pattern [5]. Clause 5.3.3.1.  The diagrams below are simulation out comes of setting back side of the AAS to a constant value (-25 dB below peak), with the original pattern on the (left), and the set removal of points during measurement on the (right). 
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Figure 1: Power values of simulated antenna pattern from [5] shown for full Sphere with Original (left), and constant point value at ϕ < - 90 degrees and ϕ > 90 degrees (right)
By removing the measurement points at the back side of the AAS and set to a constant value, the (approximated) TRP value can still maintain good accuracy.  It is proposed to use the methodology by removing the measurements in the back of the AAS BS for evaluated TRP emissions for unwanted emissions. For the wanted signal, measurements can be further restricted to a cone around the expected beam pattern, as described in [2]. 
A unified approach to describing in the conformance specification a means for avoiding measuring power in areas of the sphere in which the power is expected to be very low could potentially be devised as part of the conformance description. For the current discussion, it is expected that at least measurement around the cone for the wanted signal and in front of the basestation for the unwanted signal should be possible, which together with a decreasing grid density for the unwanted signal when measured further from the wanted carrier (see [3]) will enable estimation of TRP without a significant measurement time. 

Equid-area Grid 

The current uniform grid considered in [1] and the sampling grid being discussed thus far takes equal angular spacing between both θ and ϕ.  This method takes more samples around the poles of the sphere than would be needed or desired.  

A sampling grid is proposed here that is equidistant in elevation θ and elevation-dependent step size for ϕ with gradual increase towards any of the extremes of θ while under the constraint of being evenly distributed in the azimuth plane.  The measurement or sample points are evenly distributed over the surface of the sphere, i.e. each measurement point is represented approximately the same area of the sphere (left).  In addition, another grid could also be what is proposed to have points evenly distributed in the azimuth plane but all aligned with values of θ at 90 degrees (right).  This proposed alternative sampling grid will require fewer measurement points around the poles.
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Figure 2: Equid-area grid to reduce samples around the poles of the sphere (left), same grid with fixed values of θ at 90 degrees
Using an antenna model specified from [5], clause 5.3.3.1 as the antenna element, the following result with the above TRP sample grid was achieved.  The results show the small variation as variation is taken for step size (i.e. the number of points within the sampling grid).  The uncertainty of the starting pint of the grid for θ and ϕ is accounted for up to 5 degrees in the simulation parameters.  
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Figure 3: Corresponding relative TRP values from Figure 2 grid arragements
The analysis also shows that the number of points can be reduced by approximately 40%.  The creation of the equid-area grid can be created using the following approximation with the nth measurement point:
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The original uniform grid discussed in [1] produces 288 points for our analysis, using a 15-degree granularity.  The example analysis shown above reduces the number of points shown from 288 points to 188 for flexible ϕ analysis shown Figure 2 (left).  Additionally, if the fixed ϕ method is used, to aligned with values of θ at 90 degrees Figure 2 (right), then 192 points is used.  With an approximate measurement time of 4 seconds per measurement [6], with 288 points that gives an order of 20 minutes for the whole sphere measurements, and further reducing of 12 minutes for the equid-area grid sampling for measurement points.
In [3] it is further noted that the grid density can be reduced for unwanted emissions that are further from the carrier compared with the grid needed for measurement of the wanted carrier and adjacent channel emissions. These optimisations can be used to keep the measurement complexity for all types of emissions to a reasonable level.
3 Conclusion

Some proposed solutions here are suggested for unwanted emissions approximations can be made to reduce measurement time whilst still providing a high level of accuracy.  The contribution has two aspects, measurement exclusion areas and equidistant grid.  Both methodologies should good TRP estimation and could be combined to reduce test points even further.
Not measuring some points that the means for specifying what points not to measure will be needed.  This could be based upon declaration, or simply the conformance procedure stating that points for which the emissions are expected to be X (e.g. 30 dB) from the peak could be assumed to be a fixed value rather than measured.
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