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10.3.1.1.5 
Near Field Test Range
10.3.1.1.5.1
Description

The Near Field measurement technique consists in measuring amplitude and phase of the modulated signal at the AAS BS 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 BS 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.
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Figure 10.3.1.1.5.1-1: Probe/Scanner Near Field System

For the remainder of this section entitled “Near Field Test Range”, only the spherical near field (left most image in Figure 10.3.2.1.5.1-1) is considered.  Although an AAS can be evaluated using cylindrical (middle image in Figure 10.3.2.1.5.1-1) and planar near field (right most image in Figure 10.3.2.1.5.1-1) the evaluation of the uncertainty budget within this sub-clause has not be evaluated or addressed.
<unchanged sections>
10.3.2.1.4
Near Field Test range
10.3.2.1.4.1 


Description

The Near Field measurement techniques consist in measuring amplitude and phase of the modulated signal at the AAS BS under test, on some specific surfaces such as planar, cylindrical, and spherical. Each of the near field test methods can be implemented by one or more mechanical rotations of the probe and/or AAS under test as shown in figure 10.3.2.1.4.1-1. One or more mechanical movement can be substitute by a probe array. 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.  
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Figure 10.3.2.1.4.1-1: Probe/scanner near field system
For the remainder of this section entitled “Near Field Test Range”, only the spherical near field (left most image in Figure 10.3.2.1.4.1-1) is considered.  Although an AAS can be evaluated using cylindrical (middle image in Figure 10.3.2.1.4.1-1) and planar near field (right most image in Figure 10.3.2.1.4.1-1) the evaluation of the uncertainty budget within this sub-clause has not be evaluated or addressed.
In case the radiated field is sampled on a sphere surrounding completely the AAS under test, the 3D full sphere EIS values can be measured in Near Field when the AAS is receiving a defined modulated signal. The near field measurement techniques would imply the use of mathematical artefact, NF to FF transform in order to have the EIS value the 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.  Based on this formulation, the Near Field sampling criteria does play an important role
10.3.2.1.4.2
Test Method limitations and scope

The Near Field Test Method is suitable for OTA sensitivity measurement of AAS BS implementations where the beam forming is done on in a fixed or pre-set manner for the measured OSDD declaration, i.e. there is only one interface to digital/baseband processing. It is not suitable if for the measured OSDD declaration any combining is not fixed or preset. Some examples of architectures for which near field test method is possible and for which it is not possible are depicted below. The AAS BS under test must not have any other non-linear behavior that would cause the Near field to Far Field transformation to fail or cause increased measurement uncertainty (for example, Automatic Gain Control if applicable must be disabled and the receiver dynamic range must be sufficient to prevent any increased measurement uncertainty due to the range of the near field values.. 
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Figure 10.3.2.1.4.2-1
Examples of limit of OSDD functionality testable with Near field test method for a single OSDD
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Figure 10.3.2.1.4.2-2
Examples of limit of OSDD functionality not testable with Near field test method for a single OSDD

10.3.2.1.4.3 


Procedure

Calibration

==== unchanged sections omitted ====

Measurement
The testing procedure consists in the following steps:

1)
AAS BS near field radiation pattern measurement: this is performed when the AAS (this includes RX antenna pattern and any matching etc. losses between transceiver units) will be receiving a defined modulated signal, as defined in appropriate conformance test specification.
i. if the AAS Near Field pattern is derived, for example by transmitting through the receive antenna, then uncertainty contributors need to be considered in the measurement uncertainty budget (including differences in matching losses between transmit and receive chains)
2)
AAS BS near field Sensitivity Measurement: this is performed by measuring the sensitivity in near field when a modulated signal is received by the AAS BS (which includes RX antenna pattern and any matching etc. losses between transceiver units) under test,

3)
AAS BS near field to far field EIS transformation: sensitivity measurement is applied.

The near field to far field transformation is a mathematical computation which is applied to the near field measured radiation pattern in order to compute the far field radiation pattern. It is typically performed expanding the measured near field over a set of orthogonal basis functions. The near to far field transform is then performed in two steps:

1)
Expansion (or projection) of the measured near field (i.e. Emeas(r)) over a set of orthogonal basis functions (i.e. Fbasis(r)) in order to evaluate the transformed spectrum:


Emeas(r) = Spectrum * Fbasis(r)

2)
FF (i.e. EFF) computation using a the previuosly calculated spectrum and with the basis functions evaluated at r(∞ (i.e. Fbasis(r ( ∞)): 


EFF = Spectrum * Fbasis(r ( ∞)

OTA sensitivity is measured by synthesizing in the near field the RX antenna pattern (previously derived from near field measurements)  and relating near field values to a NF to FF transformation.  When performing the near field to far field transformation, the sensitivity measurement is applied so that the near field pattern will be transformed from relative power (i.e. dB) to absolute power (i.e. dBm). In this specific case, the EIS far field pattern is expressed in terms of the absolute power received by the AAS BS. 
1)
AAS BS OTA Sensitivity: once the full 3D far field EIS pattern has been computed from measurements on the RX antenna near field, the OTA sensitivity can be derived.

