Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG4 #81
R4- 1609982
Reno, Nevada, USA 14th – 18th November 2016
Source: 
Ericsson 

Title:  
Spurious emissions measurement grid
Agenda Item:
8.12.2.2
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].  TRP can be derived by integrating the EIRP value over the entire surface of the sphere.  However, this can be over-estimated if the number of points sampled over the sphere is far greater than what is needed for the requirement of interest.
As the requirement of interest focuses moves away from the center frequency of the wanted signal, the sparser the TRP grid is required.  This is due to two main contributors.  First, the expected power moving away from the wanted signal will be lower.  Second, the beam forming effects would be not be as strongly affected when moving away from the wanted signal in the frequency domain, such as spurious emissions requirements.
Other companion contributions [2,3] consider the need for varying measurement grid size for wanted signal and different types of emissions.  This paper will focus the discussion on spurious emissions.  For spurious emissions, apart from reducing the number of measurement grid points there is can also be an effort to align the measurement practice with EMC.  This outcome would be desirable and remainder of the contribution will discuss how this may be possible.
2 Discussion

Current requirements for out of band spurious emissions require measurements at the connector.  For eAAS, OTA measurements for spurious emissions shall be considered using (approximated) TRP as the metric.  As it has been mentioned before, (approximated) TRP can be derived by integrating the equivalent isotropic radiated power (EIRP) over the entire surface of the sphere:
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As many contributions have shown the (approximated) TRP can be estimated using different sampling grids.  These sampling grids can be catered to the need of the requirement while also considering the beam behavior (i.e. directive or uniform in nature).  The remainder of this contribution will consider measurement of spurious emissions and focus on an orthogonal cuts and principle cuts method.  Since a grid of frequency measurements is already required today for EMC testing, a different and in particular more detailed measurement grid for spurious emissions is not ideal, since in principle both types of requirement aim to measure unwanted electromagnetic radiation from the basestation and do not need to differ in measurement facility and procedure.  Additional, a dense measurement grid would not be required or of interest since signal beamforming is not expected so far away from the center frequency, any directivity of unwanted emissions will be removed and the emissions will be more spread over space.  Furthermore, the emissions level is expected to be lower and therefore a lower TRP estimation accuracy/ higher measurement uncertainty for measurements are needed to show compliance to the spurious emissions limit may be acceptable.  Hence, some streamlining of testing can be utilized.

For spurious emission, measurement exclusion areas such as removing measurement samples taken at the back of the AAS are not considered, but rather attempting to merge with EMC.  The spurious emissions and EMC requirements can merge fundamentally because both are measuring the same type of electromagnetic radiation generated from the AAS BS.  The motivation to investigate this approach is that it would help to re-use the same measurement set up and sampling for spurious emissions as described is already done for EMC.  So if the requirements could be merged this sampling grid of 15 degrees sampling (as used for EMC) would provide sufficient accuracy. (In case 15 degrees sampling is not sufficient for measuring a BS with an integrated antenna, then both EMC and spurious emissions should be aligned with an alternative measurement grid. A good starting point is to take the grid already adopted for EMC today though and check if there is any problem with it, since EMC facilities are already designed for this step size. The simulations in this contribution indicate that 15 degrees is likely to be sufficient).  Therefore, the EMC measurement setup, with some different processing of measurement results, could be directly reused.

This contribution will use a grid size of 15 degree samples in the front (y > 0) of the EUT and 60 degree samples at the back of the EUT (y <0).  This TRP value was then used to compare with the estimated TRP using the principle planes and orthogonal cuts sampling grids. The (approximated) TRP estimation utilizes the antenna model illustrated in [4], clause 5.3.3.1.
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Orthogonal Cuts

Orthogonal axis sampling grid is another simplified sampling methodology based on the approach where the (approximated) TRP is measured corresponding in three planes and then averaged.  The EIRP in xy, xz, and yz plane.
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The following is the sample grid (left) used with ∆θ=15⁰ and ∆φ=15⁰ as a baseline measurement and results are normalized to give the following results (right).  
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The above analysis was done for the orthogonal sampling method showing various step sizes from 1 up to 30 degrees.  The nominal step size is 15 degrees as for convenience to compare to other methods used for other requirements such as EMC. The sampling grid position with respect to the beam orientation was swept within 0 to 90 degrees for phi and theta to reveal any sensitivity to selection of starting point. As evident from the results, depending on grid alignment with respect to the beam the (approximated) TRP often will become underestimated.  Regardless of step size (up to 30 degrees) simulations show that a variation of integrated TRP value versus a (approximated) TRP value only vary about 1 dB, which can be acceptable for measurements far away from the wanted carrier, such as spurious emissions.
Principle Cuts

Taking only the principle cuts is also a solution that could be used, a subset of number of points that is used for orthogonal cuts.  So as predicted, with one less cut taken the accuracy of the (approximated) TRP value can be seen close to 3dB higher than the integrated TRP.
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For spurious emissions close to the carrier, a measurement uncertainty of 1dB or less may be needed. Further away from the carrier, if the emissions are far below the requirement, an increased uncertainty, even up to 3dB may be acceptable.
3 Conclusion

Two proposed solutions here is suggested for spurious emissions where the signal created is not directive, and therefore approximations can be made to reduce measurement time whilst still providing a high level of accuracy.
The motivation to investigate this approach is that it would help to re-use the same measurement set up and sampling for spurious emissions as described is already done for EMC.  The sampling grid of 15 degrees, as demonstrated in this contribution, would provide sufficient accuracy.  Therefore, the EMC measurement setup, currently using a 15-degree grid size, with some different processing of measurement results, could be directly reused for spurious emissions testing.

It has been shown in this contribution that with the same acceptable grid size, the two tests (EMC and spurious emissions) could be merged to help reduce further test time.  
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