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1.
Introduction

During RAN4#77 in Anaheim, the structure for clause 10 of the TR 37.842 was approved [1]. It was agreed that each test method provides a description of the testing methodology itself. This contribution provides a description of the near field test method with some details about the multi-probe spherical near field technique. The contribution is for approval.
2.
Discussion

The following text proposal provides high level description for the near field test range with some details about the multi-probe spherical near field test range. 
3.
Conclusion

The Near Field Test Range is a candidate testing methodology for AAS EIRP and EIS measurements.
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10.3
OTA Tests

10.3.1
Radiated Transmit Power

10.3.1.1
Test Methods
10.3.1.1.2
Near Field Test range
10.3.1.1.2.1
Description
The Near Field scanning Technique consists in measuring amplitude and phase of the modulated signal at the AAS under test, on some specific surfaces such as planar, cylindrical, and spherical. Each of the near field test method can be implemented by mechanical rotation of the probe and/or AAS under test. All the scanning methods will need an RF transmit and receive system equipped with an automated scanning, a data collection and control system, and computerized analysis ability. 

In case the radiated field is sampled on a sphere surrounding completely the AAS under test, the 3D full sphere EIRP pattern can be measured in Near Field when the AAS is transmitting a defined modulated signals in a declared beam. By using the model spherical wave expansions the EIRP Far Field pattern can then be computed, and all the FF parameters in clause 9.2 of the TS37.105v020 can be derived, including the Phi, and Theta direction in the Far Field to where the power is radiated at the maximum level, EIRPmax. In Figure 10.3.1.1.2.1-1, an implementation of the multi-probe spherical near field technique is shown. For this specific implementation, the elevation mechanical axis is replaced by an array of probes so that, instead of recording the radiated field at discrete positions by moving the probe antenna relative to the antenna under test, the radiated field is measured at each position by different probe.
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Figure 10.3.1.1.2.1-1. Multi probe Spherical Near Field System

A measurement array is used in order to reduce the mechanical movement and hence reduce the measurement time. The probes’, and polarization scanning is done electronically. The near field scanning technique would imply the use of mathematical artefact, NF to FF transform in order to have the EIRP pattern in Far Field. The Near Field to Far Field transform is based on the well-known Hyugens-Fresnel principle. The spherical modal wave expansion is the implicit application of the Hyugens principle. A direct solution of the Helmholtz equations is found by applying boundary conditions on the surface S at infinity. From the tangential fields over the surface, the modal coefficients can be determined using the orthogonality of the modal expansion [1] Based on this formulation, the Near Field sampling criteria does play an important role. In case of a spherical near field test range, the sampling criteria is usually expressed by the following: 
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Where r is the radius of the antenna under test, and[image: image7.png]Ag
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 are representing the sampling over azimuth and elevation respectively. 

10.3.1.1.2.2
Procedure
10.3.1.1.2.3
Uncertainty budget format
10.3.1.1.2.4
Uncertainty assessment
[1] “Spherical Near-Field Antenna Measurements”, edit by J.E.Hansen, Peter Peregrinus Ltd, IEE
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