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1.
Discussion and Proposal
At the previous RAN4 meeting (RAN4#64bis in Santa Rosa) several different test methods was included in section 8 of TR 37.840. Currently a wide range of test methods have been included in the TR. This contribution presents the near-field probe scanner test method for characterising BS antennas. The near-field probe scanner method is widely accepted by the industry for measuring BS antenna pattern. Since this method requires less physical dimensions compared to an ordinary far-field test range (described in section 8.2.2) it is of interest to capture the near-field probe scanner method in the TR. 

The near-field measured data (amplitude and phase) is acquired by using a probe to scan field close to the radiating element. The position of the probe is characterized by coordinates (x, y, zo) in the xyz-coordinate system of the BS antenna under test. During the scanning, zo is kept constant, while x and y are varied. The dimensions of the near-filed scanning aperture must be large enough to accept all significant energy radiated from the antenna. The measured near-field data E(x,y,x) is transformed into the plane wave spectrum, by a two-dimensional Fourier transform. The probe response is de-convoluted from the DUT angular response giving a resulting far-field pattern with high accuracy and a method with good repeatability properties.
In this contribution near-field probe scanner method is presented with an attached text proposal. It is proposed that the attached text proposal is included in section 8 of TR 37.840. 
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[Text Proposal]
8.2.5
Rayleigh Faded Multipath Over-the-Air test
<Text to be added>
8.2.6
Near-Field Probe Scanner Test
The physical dimensions of a test range can be reduced by adopting near-field probe scanner measurement method, where the near-field is measured in certain position by a measurement probe mounted in a mechanical scanner. Applying analytical methods the measured near-field can be converted to far-field radiation characteristics, such as gain patterns. The near-field measured data (amplitude and phase) is acquired by using a probe to scan field close to the radiating element. The position of the probe is characterized by coordinates (x, y, zo) in the xyz-coordinate system of the antenna under test (AUT). During the scanning, zo is kept constant, while x and y are varied. The dimensions of the near-filed scanning aperture must be large enough to accept all significant energy radiated from the AUT. The measured near-field data E(x,y,zo) is transformed into a plane wave spectrum, by a two-dimensional Fourier transform resulting in a far-field pattern. The probe response is de-convoluted from the AUT angular response.

For certain BS antenna configurations it may be better to utilize cylindrical or spherical scanning techniques where the near-field is probed on a cylindrical or spherical surface instead of a plane surface. In the cylindrical scanning technique, the AUT is rotated around the z-axis of a xyz-coordinate system in  steps, while the probe is moved on the cylindrical surface at various heights relative to the xy-plane in z steps. The probe is located at a distance, which is the smallest cylinder radius enclosing the AUT. The cylindrical scanning enables obtaining the exact azimuth pattern but limited elevation pattern due to the truncation of the scanning aperture in z direction. The cylindrical scanning technique is suitable for BS antenna measurements since it will capture the wide beam characteristics in the azimuth plane well and also capture the narrow beam characteristics in the vertical plane.

The accuracy of the near-field measurement is determined by: RF reflections, mechanical errors, truncations errors and system errors. A near field range is suitable for placement in a shielded chamber with absorption material on the inside minimizing reflections and RF interference. 

This method is commercially accepted for BS antenna testing in transmission mode. The feasibility for testing BS antennas in reception mode is FFS.
[The end of text proposal]
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