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V6.6: Fast Volume Scan
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V6.8: Scanning Time Reduction with Adaptive Grid \zzr
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V6.8: SAR for 6 GHz — 10 GHz
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ICEy-mmW: EUmmW Near-field Probe Approach Vizr
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Verification Package \iter
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EUmMmWV2 Probe Performance
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Reconstruction (B4& L)

This article has been accepted for inclusion in a future issue of this journal. Content is final as presented, with the exception of pagination.

IEEE TRANSACTIONS ON ELECTROMAGNETIC COMPATIBILITY

Total Field Reconstruction in the Near Field Using
Pseudo-Vector E-Field Measurements

Serge Pfeifer ™, Eduardo Carrasco

Theodoros Samaras, Andreas Christ, Myles H. Capstick

Abstract—Exposure assessments in the frequency range above
10 GHz typically require knowledge of the power density very
close to the radiator (at 2-mm distance), which can be obtained
through the total electric and magnetic fields. However, phase
measurements are often not feasible in this frequency range, in
particular in the reactive near field. We developed a novel phase
reconstruction approach based on plane-to-plane reconstruction
algorithms. It uses E-field polarization ellipse information, which
can be obtained extremely close to the source with probes based on
the pseudo-vector sensor design. The algorithm’s robustness and
accuracy were analyzed and optimized for distances of a fraction
of the wavelength A, and a comprehensive set of realistic exposure
conditions was simulated to evaluate the algorithm. For distances

aroatoar than 1 /8 tha arrar af tha cnatiallv avaraacad noalr incidant

, Senior Member, IEEE, Pedro Crespo-Valero, Esra Neufeld, Sven Kiihn,

, and Niels Kuster, Fellow, IEEE

Human exposure to millimeter-wave sources has so far mainly
been considered as a far-field problem, but it becomes a near-
field problem with integration into mobile devices. This presents
potential problems regarding the introduction of 5G technology,
as current safety guidelines [1] may not be appropriate for lo-
calized sources. Furthermore, there is a lack of measurement
equipment available to test compliance very close to 5G mil-
limeter wave devices with regard to current safety guidelines,
i.e., the averaged power density S incident to human skin.

Computation of S, in general, requires knowledge of the com-
plex E- and H-field vectors in the plane of incidence. Further-

AR y Bos B~ L) et HNAESE = -1

https://itis.swiss/news-events/news/publications/2018-papers/total-field-
reconstruction-in-the-near-field-using-pseudo-vector-e-field-measurements/
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Preliminary 5G Module V1.0Beta Uncertainty Budget

Evaluation Distances to the Antennas <50 mm and the Freqeuncy Range 28 — 90 GHz

Based on the 62209 Standard Family

Uncertainty | Probability | Div. | (¢) | Std. Unc. | (v)
Error Description Value Distribution Vef f

(+dB) (+£dB)
Measurement System
Probe Calibration€¢ 0.43 N 1 1 0.43 o0
Hemispherical Isotropy 0.60 R Vv3 |1 0.35 o0
Linearity 0.2 R V3 |1 0.12 00
System Detection Limits | 0.04 R V3 |1 0.02 o0
Modulation Response™ 0.1 R Vv3 |1 0.06 00
Readout Electronics 0.01 N 1 1 0.01 00
Response Time 0.03 R V3 |1 0.02 00
Integration Time 0.11 R V3 |1 0.06 00
RF Ambient Noise 0.04 R V3 |1 0.02 00
RF Ambient Reflections | 0.21 R V3 |1 0.12 00
Probe Positioner 0.04 R V3 |1 0.02 00
Probe Positioning 0.11 R V3 |1 0.06 00
Savg Reconstruction” 0.61 R V3 |1 0.35 00
Test Sample Related
Power Drift 0.21 R V3 |1 0.12 00
Power Scaling® 0.0 R N 0.0 00
Combined Std. Uncertainty 0.7 o0
Expanded Std. Uncertainty 1.4




5G Module V2.0: New Features Vs
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