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7. System Verification Procedures 

Each DASY system is equipped with one or more system validation kits. These units, together with the 

predefined measurement procedures within the DASY software, enable the user to conduct the system 

performance check and system validation. System validation kit includes a dipole, tripod holder to fix it 

underneath the flat phantom and a corresponding distance holder. 

 Purpose of System Performance check 
The system performance check verifies that the system operates within its specifications. System and 

operator errors can be detected and corrected. It is recommended that the system performance check be 

performed prior to any usage of the system in order to guarantee reproducible results. The system 

performance check uses normal SAR measurements in a simplified setup with a well characterized 

source. This setup was selected to give a high sensitivity to all parameters that might fail or vary over 

time. The system check does not intend to replace the calibration of the components, but indicates 

situations where the system uncertainty is exceeded due to drift or failure. 

 System Setup 
In the simplified setup for system evaluation, the EUT is replaced by a calibrated dipole and the power 

source is replaced by a continuous wave that comes from a signal generator. The calibrated dipole must 

be placed beneath the flat phantom section of the SAM twin phantom with the correct distance holder. 

The distance holder should touch the phantom surface with a light pressure at the reference marking and 

be oriented parallel to the long side of the phantom. The equipment setup is shown below: 
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System Setup for System Evaluation 
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Photo of Dipole Setup 

 Validation Results 
Comparing to the original SAR value provided by SPEAG, the verification data should be within its 

specification of 10%. The table below shows the target SAR and measured SAR after normalized to 1W 

input power. It indicates that the system performance check can meet the variation criterion and the 

plots can be referred to Appendix A of this report. 

 

Date 

Frequenc

y 

(MHz) 

Power fed 

onto 

reference 

dipole (mW)

Targeted 

SAR 

(W/kg) 

Measured 

SAR 

(W/kg) 

Normalized 

SAR 

(W/kg) 

Deviation

(%) 

12/06/2021 2600 250 55.3 13.92 55.68  0.69  

Target and Measurement SAR after Normalized 
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8. EUT Testing Position 

8.1. Body Worn Position 

Body-worn operating configurations are tested with the belt-clips and holsters attached to the device and 

positionedagainst a flat phantom in a normal use configuration. Per KDB 648474 D04, body-worn 

accessoryexposure is typically related to voice mode operations when handsets are carried in body-worn 

accessories. Thebody-worn accessory procedures in FCC KDB 447498 D01 should be used to test for 

body-worn accessory SARcompliance, without a headset connected to it. This enables the test results for 

such configuration to be compatible withthat required for hotspot mode when the body-worn accessory test 

separation distance is greater than or equal to thatrequired for hotspot mode, when applicable. When the 

reported SAR for body-worn accessory, measured without aheadset connected to the handset is < 1.2 W/kg, 

the highest reported SAR configuration for that wireless mode andfrequency band should be repeated for 

that body-worn accessory with a handset attached to the handset. 

Accessories for body-worn operation configurations are divided into two categories: those that do not 

contain metalliccomponents and those that do contain metallic components and those that do contain 

metallic components. Whenmultiple accessories that do not contain metallic components are supplied with 

the device, the device is tested with onlythe accessory that dictates the closest spacing to the body. Then 

multiple accessories that contain metallic components are test with the device with each accessory. If 

multiple accessories share an identical metallic component (i.e. the same metallic belt-chip used with 

different holsters with no other metallic components) only the accessory that dictates the closest spacing to 

the body is tested. 

Body Worn Position 
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9. Measurement Procedures 

The measurement procedures are as follows: 

(a) Use base station simulator (if applicable) or engineering software to transmit RF power continuously 

(continuous Tx) in the middle channel. 

(b) Keep EUT to radiate maximum output power or 100% duty factor (if applicable) 

(c) Measure output power through RF cable and power meter. 

(d) Place the EUT in the positions as setup photos demonstrates. 

(e) Set scan area, grid size and other setting on the DASY software. 

(f) Measure SAR transmitting at the middle channel for all applicable exposure positions. 

(g) Identify the exposure position and device configuration resulting the highest SAR 

(h) Measure SAR at the lowest and highest channels attheworst exposure position and device configuration if 

applicable. 

According to the test standard, the recommended procedure for assessing the peak spatial-average SAR value 

consists of the following steps: 

(a) Power reference measurement 

(b) Area scan 

(c) Zoom scan 

(d) Power drift measurement 

9.1. Spatial Peak SAR Evaluation 

The procedure for spatial peak SAR evaluation has been implemented according to the test standard. It can be 

conducted for 1g and 10g, as well as for user-specific masses. The DASY software includes all numerical 

procedures necessary to evaluate the spatial peak SAR value. 

The base for the evaluation is a "cube" measurement. The measured volume must include the 1g and 10g 

cubes with the highest averaged SAR values. For that purpose, the center of the measured volume is aligned to 

the interpolated peak SAR value of a previously performed area scan. 

The entire evaluation of the spatial peak values is performed within the post-processing engine (SEMCAD). 

The system always gives the maximum values for the 1g and 10g cubes. The algorithm to find the cube with 

highest averaged SAR is divided into the following stages: 

(a) Extraction of the measured data (grid and values) from the Zoom Scan 

(b) Calculation of the SAR value at every measurement point based on all stored data (A/D values and 

measurement parameters) 

(c) Generation of a high-resolution mesh within the measured volume 

(d) Interpolation of all measured values form the measurement grid to the high-resolution grid 

(e) Extrapolation of the entire 3-D field distribution to the phantom surface over the distance from sensor to 

surface 

(f) Calculation of the averaged SAR within masses of 1g and 10g 
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9.2. Power Reference Measurement 

The Power Reference Measurement and Power Drift Measurements are for monitoring the power drift of the 

device under test in the batch process. The minimum distance of probe sensors to surface determines the 

closest measurement point to phantom surface. This distance cannot be smaller than the distance of sensor 

calibration points to probe tip as defined in the probe properties. 

9.3. Area Scan Procedures 

The area scan is used as a fast scan in two dimensions to find the area of high field values, before doing a 

fine measurement around the hot spot. The sophisticated interpolation routines implemented in DASY 

software can find the maximum found in the scanned area, within a range of the global maximum. The range 

(in dB0 is specified in the standards for compliance testing. For example, a 2 dB range is required in IEEE 

standard 1528 and IEC 62209 standards, whereby 3 dB is a requirement when compliance is assessed in 

accordance with the ARIB standard (Japan), if only one zoom scan follows the area scan, then only the 

absolute maximum will be taken as reference. For cases where multiple maximums are detected, the number 

of zoom scans has to be increased accordingly. 

Area scan parameters extracted from FCC KDB 865664 D01 SAR measurement 100 MHz to 6 GHz. 
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9.4. Zoom Scan Procedures 

Zoom scans are used assess the peak spatial SAR values within a cubic averaging volume containing 1 gram 

and 10gram of simulated tissue. The zoom scan measures points (refer to table below) within a cube shoes 

base faces are centered on the maxima found in a preceding area scan job within the same procedure. When 

the measurement is done, the zoom scan evaluates the averaged SAR for 1 gram and 10 gram and displays 

these values next to the job’s label. 

Zoom scan parameters extracted from FCC KDB 865664 D01 SAR measurement 100 MHz to 6 GHz. 
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9.5. Volume Scan Procedures 

The volume scan is used for assess overlapping SAR distributions for antennas transmitting in different 

frequency bands. It is equivalent to an oversized zoom scan used in standalone measurements. The 

measurement volume will be used to enclose all the simultaneous transmitting antennas. For antennas 

transmitting simultaneously in different frequency bands, the volume scan is measured separately in each 

frequency band. In order to sum correctly to compute the 1g aggregateSAR, the EUT remain in the same test 

position for all measurements and all volume scan use the same spatial resolution and grid spacing. When all 

volume scan were completed, the software, SEMCAD postprocessor can combine and subsequently 

superpose these measurement data to calculating the multiband SAR. 

9.6. Power Drift Monitoring 

All SAR testing is under the EUT install full charged battery and transmit maximum output power. In DASY 

measurement software, the power reference measurement and power drift measurement procedures are used 

for monitoring the power drift of EUT during SAR test. Both these procedures measure the field at a 

specified reference position before and after the SAR testing. The software will calculate the field difference 

in dB. If the power drift more than 5%, the SAR will be retested. 
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10. Conducted Power 

 

LTE Mode: 
 

LTE Band 41 

TX Channel 
Bandwidth 

Frequency 
(MHz) 

RB Size/Offset 
Burst Average Power [dBm] 

QPSK 16QAM 

5 MHz 

2557.5 

1 RB low 20.86 20.48 

1 RB mid 20.81 20.43 

1 RB high 20.93 20.35 

50% RB low 19.92 18.96 

50% RB mid 19.76 18.94 

50% RB high 19.90 18.93 

100% RB 19.87 18.93 

2600.0 

1 RB low 20.96 20.14 

1 RB mid 20.93 20.15 

1 RB high 20.85 20.11 

50% RB low 19.91 19.02 

50% RB mid 19.96 19.02 

50% RB high 19.98 19.00 

100% RB 19.94 19.14 

2652.5 

1 RB low 20.83 20.43 

1 RB mid 20.73 20.32 

1 RB high 20.77 20.38 

50% RB low 19.86 18.87 

50% RB mid 19.86 18.87 

50% RB high 19.85 19.01 

100% RB 19.81 18.78 

10 MHz 

2560.0 

1 RB low 20.71 19.88 

1 RB mid 20.74 19.88 

1 RB high 20.75 19.84 

50% RB low 19.59 18.71 

50% RB mid 19.60 18.71 

50% RB high 19.60 18.71 

100% RB 19.68 18.71 

2600.0 

1 RB low 21.03 19.92 

1 RB mid 21.02 19.79 

1 RB high 20.98 19.78 

50% RB low 20.22 19.48 
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50% RB mid 20.13 19.48 

50% RB high 20.13 19.48 

100% RB 20.15 19.19 

2650.0 

1 RB low 21.09 20.27 

1 RB mid 21.24 20.44 

1 RB high 21.31 20.34 

50% RB low 19.92 19.26 

50% RB mid 19.94 19.16 

50% RB high 19.94 19.26 

100% RB 20.08 19.24 

 

15 MHz 

2562.5 

1 RB low 20.73 20.02 

1 RB mid 20.71 19.88 

1 RB high 20.84 19.98 

50% RB low 19.75 18.74 

50% RB mid 19.76 18.75 

50% RB high 19.77 18.75 

100% RB 19.68 18.70 

2600.0 

1 RB low 21.39 19.73 

1 RB mid 21.27 19.42 

1 RB high 21.05 19.45 

50% RB low 20.35 19.38 

50% RB mid 20.36 19.38 

50% RB high 20.36 19.38 

100% RB 20.20 19.24 

2647.5 

1 RB low 21.28 20.16 

1 RB mid 21.26 20.16 

1 RB high 21.34 20.22 

50% RB low 20.06 19.15 

50% RB mid 20.06 19.15 

50% RB high 20.06 19.15 

100% RB 20.17 19.27 

20 MHz 
2565.0 

1 RB low 20.69 19.97 

1 RB mid 20.52 20.02 

1 RB high 20.85 20.14 

50% RB low 19.62 18.88 

50% RB mid 19.64 18.89 

50% RB high 19.64 18.89 

100% RB 19.70 18.69 

2600.0 1 RB low 21.39 20.43 
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1 RB mid 21.26 20.26 

1 RB high 21.00 20.06 

50% RB low 20.27 19.28 

50% RB mid 20.29 19.28 

50% RB high 20.29 19.28 

100% RB 20.25 19.32 

2645.0 

1 RB low 21.17 19.80 

1 RB mid 21.06 19.71 

1 RB high 21.16 19.87 

50% RB low 20.04 19.25 

50% RB mid 20.04 19.25 

50% RB high 20.04 19.25 

100% RB 20.18 19.26 
 

 
 

NFC 

Mode  Frequency (MHz)  Average Power 

(dBm)  

NFC 13.56 -5.02 
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11. Antenna Location 

 

 
EUT Top Edge 

 

87mm 

 

 

 

                                             10mm 

 

 115mm 

 

 
180mm                                                                                      

EUT Right Edge EUT Left Edge 
 

155mm                                                               

    

 

 

 

 

 

 

10mmEUT Bottom Edge 

 

 

EUT BACK VIEW 

 

 
Distance of The Antenna to the EUT surface and edge 

Antennas Front Back Top Side Bottom Side Left Side Right Side 

WWAN <25mm <25mm <25mm 155mm <25mm <25mm 

 
Positions for SAR tests; Hotspot mode 

Antennas Front Back Top Side Bottom Side Left Side Right Side 

WWAN Yes Yes Yes No Yes Yes 

10mm 

LTE  Antenna 

210mm 


