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 3.3.3 Right-Cheek (RC) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 3.3.4 Right-Tilt (RT) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Measurement Position of Right-Tilt (RT) with Handset 

Measurement Position of Right-Cheek (RC) with Handset 
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4 The Description of Test Procedure for FCC 

4.1 Scan Procedure 

First coarse scans were used for determination of the field distribution. Next a cube scan, 

5x5x7 points covering a volume of 32x32x30mm was performed around the highest E-field 

value to determine the averaged SAR value. Drift was determined by measuring the same 

point at the start of the coarse scan and again at the end of the cube scan. 

4.2 SAR Averaging Methods 

The maximum SAR value was averaged over a cube of tissue using interpolation and 

extrapolation.  The interpolation, extrapolation and maximum search routines within Dasy4 

are all based on the modified Quadratic Shepard’s method (Robert J. Renka, ”Multivariate 

Interpolation Of Lagre Sets Of Scattered Data”, University of North Texas ACM Transactions 

on Mathematical Software, vol. 14, no. 2, June 1988, pp. 139-148). 

 

The interpolation scheme combines a least-square fitted function method with a weighted 

average method. A trivariate 3-D / bivariate 2-D quadratic function is computed for each 

measurement point and fitted to neighbouring points by a least-square method. For the cube 

scan, inverse distance weighting is incorporated to fit distant points more accurately. The 

interpolating function is finally calculated as a weighted average of the quadratics.  In the 

cube scan, the interpolation function is used to extrapolate the Peak SAR from the deepest 

measurement points to the inner surface of the phantom. 

4.3 Data Storage 

The DASY4 software stores the assessed data from the data acquisition electronics as raw 

data (in microvolt readings from the probe sensors), together with all the necessary software 

parameters for the data evaluation (probe calibration data, liquid parameters and device 

frequency and modulation data) in measurement files with the extension .DA4. The 

postprocessing software evaluates the desired unit and format for output each time the data is 

visualized or exported. This allows verification of the complete software setup even after the 

measurement and allows correction of erroneous parameter settings.   

 

The measured data can be visualized or exported in different units or formats, depending on 

the selected probe type (e.g., [V/m], [A/m] or [mW/g]). Some of these units are not available 

in certain situations or give meaningless results, e.g., a SAR-output in a lossless media will 

always be zero.  Raw data can also be exported to perform the evaluation with other software 

packages. 
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4.4 Data Evaluation 
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4.5 Spatial Peak SAR Evaluation 

The procedure for spatial peak SAR evaluation has been implemented according to the 

IEEE1529 standard. It can be conducted for 1 g and 10 g, as well as for user-specific masses. 

The DASY4 system allows evaluations that combine measured data and robot positions, such as: 

 

• maximum search     • extrapolation 

• boundary correction     • peak search for averaged SAR 

 

During a maximum search, global and local maxima searches are automatically performed in 

2-D after each Area Scan measurement with at least 6 measurement points. It is based on the 

evaluation of the local SAR gradient calculated by the Quadratic Shepard’s method. The 

algorithm will find the global maximum and all local maxima within -2 dB of the global maxima 

for all SAR distributions. 

Extrapolation 

Extrapolation routines are used to obtain SAR values between the lowest measurement points 

and the inner phantom surface. The extrapolation distance is determined by the surface detection 

distance and the probe sensor o_set. Several measurements at di_erent distances are necessary 

for the extrapolation.  Extrapolation routines require at least 10 measurement points in 3-D space. 

They are used in the Zoom Scan to obtain SAR values between the lowest measurement points 

and the inner phantom surface. The routine uses the modified Quadratic Shepard’s method for 

extrapolation. For a grid using 5x5x7 measurement points with 5mm resolution amounting to 

343 measurement points, the uncertainty of the extrapolation routines is less than 1% for 1 g and 

10 g cubes. 

Boundary effect 

For measurements in the immediate vicinity of a phantom surface, the field coupling e_ects 

between the probe and the boundary influence the probe characteristics. Boundary effect errors 

of different dosimetric probe types have been analyzed by measurements and using a numerical 

probe model. As expected, both methods showed an enhanced sensitivity in the immediate 

vicinity of the boundary. The effect strongly depends on the probe dimensions and disappears 

with increasing distance from the boundary. The sensitivity can be approximately given as: 

 
Since the decay of the boundary e_ect dominates for small probes (a <<_), the cos-term can 

be omitted. Factors Sb (parameter Alpha in the DASY4 software) and a (parameter Delta in the 

DASY4 software) are assessed during probe calibration and used for numerical compensation of 

the boundary effect. Several simulations and measurements have confirmed that the 

compensation is valid for different field and boundary configurations.  

This simple compensation procedure can largely reduce the probe uncertainty near boundaries. It 

works well as long as: 

• the boundary curvature is small  

• the probe axis is angled less than 30_ to the boundary normal 

• the distance between probe and boundary is larger than 25% of the probe diameter 

• the probe is symmetric (all sensors have the same offset from the probe tip) 

Since all of these requirements are fulfilled in a DASY4 system, the correction of the probe 

boundary effect in the vicinity of the phantom surface is performed in a fully automated manner 

via the measurement data extraction during postprocessing. 
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5 Measurement Uncertainty 

5.1 Measurement Uncertainty I (According to IEEE 1528) 
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5.2 Measurement Uncertainty II (According to IEC 62209) 
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7  Annex：：：：Test Results of DASY4 (Refer to ANNEX) 
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ANNEX A: EXTERNAL CONSTRUCTION PHOTOS OF EUT 
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