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1.
Introduction

During the previous meeting (RAN4#68) in Riga a contribution regarding an overview of near-field scanning methods was discussed [1].  To further our understanding within RAN4 this contribution will describe in more detail the spherical near-field scanning method.  Near field scanning methods and their associated errors and uncertainties are discussed here to help provide an understanding for this measurement technique for active antenna measurements required for AAS BS, specifically testing EIRP and EIRS.
2.
Discussion
Today there exists three types of Near-Field scanning methods are available and used for measuring antenna characteristic. The methods are differentiated by the way how the probe is positioned and moved around the antenna aperture. 

· Planar Near-Field scanner

In the planar scanning technique, a probe antenna is moved in a plane situated in front of the test object and the received signal is stored for later processing. During the scanning the distance between test object and the probe is kept constant while the probe is scanning in a plane in front of the test object.

· Cylindrical Near-Field scanner

In the cylindrical scanning technique, the test object is rotated around its central axis, while the probe is moved on the cylindrical surface at various heights. The cylindrical scanning method enables obtaining the exact azimuth pattern but limited elevation pattern due to the truncation of the scanning in height direction. 

· Spherical Near-Field scanner

In the spherical scanning technique the test object is rotated around it central axis in steps and the probe is moved on a circular track in steps. The advantage of spherical scanning is that it delivers the full extent of the test object three dimensional radiation pattern.

The remainder of this contribution will focus on spherical near-field scanner, since this is the most likely near-field scanning method most applicable for base station antennas.  In addition, this method in the past has been used for base station antennas in the industry.

Spherical near-field (SNF) antennas measurements have grown in popularity over the years and from the three listed near field scanners, probably the most applicable to radiated 3GPP BS antennas.  The main advantage of using a SNF over a compact range for testing is that the chambers are generally smaller than compact antenna test ranges.  However, like all antenna measurement configurations, SNF systems are also susceptible to measurement errors.  However if these measurement errors are properly understood steps can be taken to reduce their impact on the results, such as far-field radiation patterns.  
In the past, the National Institute of Standards Technology (NIST) 18-term error assessment was developed for planar near field measurements but it can be adopted to spherical near field measurements as well.  To apply this to SNF antenna measurements several techniques in literature out today have developed measurement errors into N-term budgets. Taking this further, in [2] the authors have taken the list of measurements that can be carried out automatically to be used to evaluate these error terms.  This can help to minimize chamber occupancy time while still providing accurate measurements.
To align the measurement results, in a way where measurement results can be called equivalent from one SNF to another, [3] describes a method in which SNF chambers can be characterized.  We see that the largest source of error is the probe, as it shows up in 5 of the error terms in [2] although these terms are based on NIST.   This indicates that if the probes used are the same for each tested radiated 3GPP BS and we characterize a SNF chamber,   we can get repeatable results which could be equivalent to a compact range.
Uncertainty in a near-field measurement is only one area error can appear.  However, there have been several works done on error analysis techniques in the past [4], and this is well known methodology that can be applied to base station antennas today.

3.
Conclusion

Although there are three (3) well known industry accepted near-field measurement methods, we have discussed in this contribution some specifics regarding spherical near field antenna measurements.  This contribution has brought further light on the 18-term NIST error assessment used for planar and spherical near field chambers.  This will hopefully start the exploration in RAN4 in equivalent testing methods for OTA testing.   
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