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MEASUREMENT 9

Date of measurement: 14/5/2021

A. Experimental conditions.

Area Scan dx=15mm dy=15mm, h=5.00 mm
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Left head
Device Position Cheek
Band Band5 WCDMAS850
Channels Middle
Signal WCDMA (Crest factor: 1.0)

B. SAR Measurement Results

Frequency (MHz) 836.400000
Relative permittivity (real part) 42.267426
Relative permittivity 19.732481
(imaainarv part)
Conductivity (S/m) 0.916903
Variation (%) -0.630000
SURFACE SAR VOLUME SAR

Maximum location: X=-52.00, Y=-22.00
SAR Peak: 0.15 W/kg
SAR 10g (W/Kg) 0.106108
SAR 1g (WI/KQ) 0.131518
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MEASUREMENT 10

Date of measurement: 14/5/2021

A. Experimental conditions.

Area Scan dx=15mm dy=15mm, h=5.00 mm
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Validation plane
Device Position Body
Band Band5 WCDMAS850
Channels Middle
Signal WCDMA (Crest factor: 1.0)

B. SAR Measurement Results

Frequency (MHz) 836.400000
Relative permittivity (real part) 42.267426
Relative permittivity 19.732481
(imaainarv part)
Conductivity (S/m) 0.916903
Variation (%) -0.510000
SURFACE SAR VOLUME SAR

Maximum location: X=10.00, Y=-22.00
SAR Peak: 0.50 W/kg
SAR 10g (W/Kg) 0.214605
SAR 1g (WI/KQ) 0.336977
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MEASUREMENT 11

Date of measurement: 18/5/2021

A. Experimental conditions.

Area Scan dx=10mm dy=10mm, h=2.00 mm
ZoomScan 7X7x12.dx=4mm dy=4mm dz=2mm
Phantom Left head
Device Position Cheek
Band IEEE 802.11a U-NII
Channels Middle
Signal IEEE802.11a (Crest factor: 1.0)

B. SAR Measurement Results

Frequency (MHz) 5200.000000
Relative permittivity (real part) 36.891037
Relative permittivity 15.892865
(imaainarv part)
Conductivity (S/m) 4591272
Variation (%) -2.070000
SURFACE SAR VOLUME SAR

Maximum location: X=-18.00, Y=23.00

SAR Peak: 1.19 W/kg

SAR 10g (W/KQ) 0.187523

SAR1g (W/Kg) 0.452769
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Z |0.00|2.00|4.00|6.00|8.00|10.0|12.0|14.0|16.0 |18.0 | 20.0 | 22.0
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MEASUREMENT 12

Date of measurement: 18/5/2021

A. Experimental conditions.

Area Scan dx=10mm dy=10mm, h=2.00 mm
ZoomScan 7X7x12.dx=4mm dy=4mm dz=2mm
Phantom Validation plane
Device Position Body
Band IEEE 802.11a U-NII
Channels Middle
Signal IEEE802.11a (Crest factor: 1.0)
B. SAR Measurement Results
Frequency (MHz) 5200.000000
Relative permittivity (real part) 36.891037
Relative permittivity 15.892865
(imaainarv part)
Conductivity (S/m) 4591272
Variation (%) -1.780000
SURFACE SAR VOLUME SAR

Maximum location: X=30.00, Y=-22.00

SAR Peak: 0.25 W/kg

SAR 10g (W/KQ) 0.058155

SAR1g (W/Kg) 0.098723
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Z |0.00|2.00|4.00|6.00|8.00|10.0|12.0|14.0|16.0 |18.0 | 20.0 | 22.0

SA | 0.23|10.15|0.09 | 0.06 | 0.03 | 0.03 | 0.03 | 0.03 | 0.02 | 0.02 | 0.03 | 0.03
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MEASUREMENT 13

Date of measurement: 13/5/2021

A. Experimental conditions.

Area Scan dx=10mm dy=10mm, h=2.00 mm
ZoomScan 7X7x12.dx=4mm dy=4mm dz=2mm
Phantom Left head
Device Position Cheek
Band IEEE 802.11a U-NII
Channels Middle
Signal IEEE802.11a (Crest factor: 1.0)

B. SAR Measurement Results

Frequency (MHz)

5785.000000

Relative permittivity (real part) 35.916252
Relative permittivity 15.815150
(imaainarv part)
Conductivity (S/m) 5.082814
Variation (%) 4.850000
SURFACE SAR VOLUME SAR

Maximum location: X=-25.00, Y=24.00
SAR Peak: 0.44 Wikg

SAR 10g (W/KQ)

0.086005

SAR1g (W/Kg)

0.168157
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Z |0.00|2.00|4.00|6.00|8.00|10.0|12.0|14.0|16.0 |18.0 | 20.0 | 22.0
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MEASUREMENT 14

Date of measurement: 13/5/2021

A. Experimental conditions.

Area Scan dx=10mm dy=10mm, h=2.00 mm
ZoomScan 7X7x12.dx=4mm dy=4mm dz=2mm
Phantom Validation plane
Device Position Body
Band IEEE 802.11a U-NII
Channels Middle
Signal IEEE802.11a (Crest factor: 1.0)
B. SAR Measurement Results
Frequency (MHz) 5785.000000
Relative permittivity (real part) 35.916252
Relative permittivity 15.815150
(imaainarv part)
Conductivity (S/m) 5.082814
Variation (%) -4.700000
SURFACE SAR VOLUME SAR

Maximum location: X=-32.00, Y=9.00

SAR Peak: 0.24 Wikg

SAR 10g (W/KQ) 0.053541

SAR1g (W/Kg) 0.086874
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Z |0.00|2.00|4.00|6.00|8.00|10.0|12.0|14.0|16.0 |18.0 | 20.0 | 22.0

SA | 0.22 |1 0.13 | 0.07 | 0.05 | 0.03 | 0.04 | 0.03 | 0.03 | 0.03 | 0.03 | 0.03 | 0.03
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MEASUREMENT 15

Date of measurement: 12/5/2021

A. Experimental conditions.

Area Scan dx=12mm dy=12mm, h=5.00 mm
ZoomScan IX7X7,dx=5mm dy=5mm dz=5mm
Phantom Left head
Device Position Cheek
Band IEEE 802.11b ISM
Channels Middle
Signal IEEE802.11b (Crest factor: 1.0)

B. SAR Measurement Results

Frequency (MHz) 2437.000000
Relative permittivity (real part) 40.420174
Relative permittivity 13.345988
(imaainarv part)
Conductivity (S/m) 1.806898
Variation (%) 0.340000
SURFACE SAR VOLUME SAR

Maximum location: X=-23.00, Y=12.00
SAR Peak: 0.24 Wikg
SAR 10g (W/Kg) 0.072507
SAR 1g (WI/KQ) 0.136048
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MEASUREMENT 16

Date of measurement: 12/5/2021

A. Experimental conditions.

Area Scan dx=12mm dy=12mm, h=5.00 mm
ZoomScan IXTX7,dx=5mm dy=5mm dz=5mm
Phantom Validation plane
Device Position Body
Band IEEE 802.11b ISM
Channels Middle
Signal IEEE802.11b (Crest factor: 1.0)

B. SAR Measurement Results

Frequency (MHz) 2437.000000
Relative permittivity (real part) 40.420174
Relative permittivity 13.345988
(imaainarv part)
Conductivity (S/m) 1.806898
Variation (%) 2.420000
SURFACE SAR VOLUME SAR

Maximum location: X=6.00, Y=-17.00
SAR Peak: 0.11 W/kg
SAR 10g (W/Kg) 0.044983
SAR 1g (WI/KQ) 0.073159
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MEASUREMENT 17

Date of measurement: 17/5/2021

A. Experimental conditions.

Area Scan dx=15mm dy=15mm, h=5.00 mm
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Left head
Device Position Cheek
Band LTE band 2
Channels Middle
Signal LTE (Crest factor: 1.0)

B. SAR Measurement Results

Frequency (MHz) 1880.000000
Relative permittivity (real part) 39.590061
Relative permittivity 13.367389
(imaainarv part)
Conductivity (S/m) 1.396150
Variation (%) 2.690000
SURFACE SAR VOLUME SAR

Maximum location: X=-41.00, Y=-61.00
SAR Peak: 0.14 W/kg
SAR 10g (W/Kg) 0.062102
SAR 1g (WI/KQ) 0.096366
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MEASUREMENT 18

Date of measurement: 17/5/2021

A. Experimental conditions.

Area Scan dx=15mm dy=15mm, h=5.00 mm
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Validation plane
Device Position Body
Band LTE band 2
Channels Middle
Signal LTE (Crest factor: 1.0)

B. SAR Measurement Results

Frequency (MHz) 1880.000000
Relative permittivity (real part) 39.590061
Relative permittivity 13.367389
(imaainarv part)
Conductivity (S/m) 1.396150
Variation (%) -0.100000
SURFACE SAR VOLUME SAR

Maximum location: X=-10.00, Y=-40.00
SAR Peak: 0.72 Wikg
SAR 10g (W/Kg) 0.261673
SAR 1g (WI/KQ) 0.458249




NTEKIEGU

Page 120 of 221

Report No.: STR210510003009E
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MEASUREMENT 19

Date of measurement: 14/5/2021

A. Experimental conditions.

Area Scan dx=15mm dy=15mm, h=5.00 mm
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Left head
Device Position Cheek
Band LTE band 4
Channels Middle
Signal LTE (Crest factor: 1.0)

B. SAR Measurement Results

Frequency (MHz) 1732.500000
Relative permittivity (real part) 40.724846
Relative permittivity 13.755177
(imaainarv part)
Conductivity (S/m) 1.323936
Variation (%) -4.490000
SURFACE SAR VOLUME SAR

Maximum location: X=-50.00, Y=-59.00
SAR Peak: 0.38 W/kg
SAR 10g (W/Kg) 0.168807
SAR 1g (WI/KQ) 0.263955
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MEASUREMENT 20

Date of measurement: 14/5/2021

A. Experimental conditions.

Area Scan dx=15mm dy=15mm, h=5.00 mm
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Validation plane
Device Position Body
Band LTE band 4
Channels Middle
Signal LTE (Crest factor: 1.0)

B. SAR Measurement Results

Frequency (MHz) 1732.500000
Relative permittivity (real part) 40.724846
Relative permittivity 13.755177
(imaainarv part)
Conductivity (S/m) 1.323936
Variation (%) -0.880000
SURFACE SAR VOLUME SAR

Maximum location: X=24.00, Y=21.00
SAR Peak: 1.04 Wikg
SAR 10g (W/Kg) 0.402750
SAR 1g (WI/KQ) 0.679300
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MEASUREMENT 21

Date of measurement: 14/5/2021

A. Experimental conditions.

Area Scan dx=15mm dy=15mm, h=5.00 mm
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Left head
Device Position Cheek
Band LTE band 5
Channels Middle
Signal LTE (Crest factor: 1.0)

B. SAR Measurement Results

Frequency (MHZz) 836.500000
Relative permittivity (real part) 42.270016
Relative permittivity 19.731140
(imaainarv part)
Conductivity (S/m) 0.916950
Variation (%) 1.790000
SURFACE SAR VOLUME SAR

Maximum location: X=-51.00, Y=-21.00
SAR Peak: 0.17 W/kg
SAR 10g (W/Kg) 0.114942
SAR 1g (WI/KQ) 0.143192
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MEASUREMENT 22

Date of measurement: 14/5/2021

A. Experimental conditions.

Area Scan dx=15mm dy=15mm, h=5.00 mm
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Validation plane
Device Position Body
Band LTE band 5
Channels Middle
Signal LTE (Crest factor: 1.0)

B. SAR Measurement Results

Frequency (MHz) 836.500000
Relative permittivity (real part) 42.270016
Relative permittivity 19.731140
(imaainarv part)
Conductivity (S/m) 0.916950
Variation (%) 0.290000
SURFACE SAR VOLUME SAR

Maximum location: X=6.00, Y=-8.00
SAR Peak: 0.62 W/kg
SAR 10g (W/Kg) 0.257585
SAR 1g (WI/KQ) 0.406946
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MEASUREMENT 23

Date of measurement: 17/5/2021

A. Experimental conditions.

Area Scan dx=12mm dy=12mm, h=5.00 mm
ZoomScan IXTX7,dx=5mm dy=5mm dz=5mm
Phantom Left head
Device Position Cheek
Band LTE band 7
Channels Middle
Signal LTE (Crest factor: 1.0)

B. SAR Measurement Results

Frequency (MHz) 2535.000000
Relative permittivity (real part) 40.437260
Relative permittivity 13.098780
(imaainarv part)
Conductivity (S/m) 1.844745
Variation (%) 0.590000
SURFACE SAR VOLUME SAR

Maximum location: X=-48.00, Y=-49.00
SAR Peak: 0.55 W/kg
SAR 10g (W/Kg) 0.182707
SAR 1g (WI/KQ) 0.338415
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MEASUREMENT 24

Date of measurement: 17/5/2021

A. Experimental conditions.

Area Scan dx=12mm dy=12mm, h=5.00 mm
ZoomScan IXTX7,dx=5mm dy=5mm dz=5mm
Phantom Validation plane
Device Position Body
Band LTE band 7
Channels Middle
Signal LTE (Crest factor: 1.0)

B. SAR Measurement Results

Frequency (MHz) 2535.000000
Relative permittivity (real part) 40.437260
Relative permittivity 13.098780
(imaainarv part)
Conductivity (S/m) 1.844745
Variation (%) -0.360000
SURFACE SAR VOLUME SAR

Maximum location: X=6.00, Y=-12.00
SAR Peak: 2.13 W/kg
SAR 10g (W/Kg) 0.591008
SAR 1g (WI/KQ) 1.090317
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MEASUREMENT 25

Date of measurement: 14/5/2021

A. Experimental conditions.

Area Scan dx=15mm dy=15mm, h=5.00 mm
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Left head
Device Position Cheek
Band LTE band 12
Channels Middle
Signal LTE (Crest factor: 1.0)

B. SAR Measurement Results

Frequency (MHz) 707.500000
Relative permittivity (real part) 41.589821
Relative permittivity 21.587030
(imaainarv part)
Conductivity (S/m) 0.848490
Variation (%) 2.630000
SURFACE SAR VOLUME SAR

Maximum location: X=-53.00, Y=-34.00
SAR Peak: 0.12 W/kg
SAR 10g (W/Kg) 0.083305
SAR 1g (WI/KQ) 0.098584
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MEASUREMENT 26

Date of measurement: 14/5/2021

A. Experimental conditions.

Area Scan dx=15mm dy=15mm, h=5.00 mm
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Validation plane
Device Position Body
Band LTE band 12
Channels Middle
Signal LTE (Crest factor: 1.0)

B. SAR Measurement Results

Frequency (MHz) 707.500000
Relative permittivity (real part) 41.589821
Relative permittivity 21.587030
(imaainarv part)
Conductivity (S/m) 0.848490
Variation (%) 0.200000
SURFACE SAR VOLUME SAR

Maximum location: X=0.00, Y=21.00
SAR Peak: 0.21 W/kg
SAR 10g (W/Kg) 0.141882
SAR 1g (WI/KQ) 0.175473
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Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
SAR 0.2064 0.1793 0.1502 0.1236 0.1021 0.0886 0.0716
(W/KQ)
0.21 -
Y
0 18- \.\
_ D.1B-
o
T 014- ~
0.12-
=
0.10-
0. 08— ""“"-..._-H
0. 06 - e |
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Z (mm)

3D screen shot

Hot spot position
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MEASUREMENT 27

Date of measurement: 14/5/2021

A. Experimental conditions.

Area Scan dx=15mm dy=15mm, h=5.00 mm
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Left head
Device Position Cheek
Band LTE band 17
Channels Middle
Signal LTE (Crest factor: 1.0)

B. SAR Measurement Results

Frequency (MHz) 710.000000
Relative permittivity (real part) 41.574471
Relative permittivity 21.527481
(imaainarv part)
Conductivity (S/m) 0.849140
Variation (%) 1.150000
SURFACE SAR VOLUME SAR

Maximum location: X=-54.00, Y=-33.00
SAR Peak: 0.11 W/kg
SAR 10g (W/Kg) 0.077095
SAR 1g (WI/KQ) 0.090546
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Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
SAR 0.1138 0.0908 0.0769 0.0748 0.0623 0.0600 0.0467
(W/KQ)
0. 11-g
0. 10-
gﬂ 0.09- ‘\
= 0.08-
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Z (mm)

3D screen shot Hot spot position
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MEASUREMENT 28

Date of measurement: 14/5/2021

A. Experimental conditions.

Area Scan dx=15mm dy=15mm, h=5.00 mm
ZoomsScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Validation plane
Device Position Body
Band LTE band 17
Channels Middle
Signal LTE (Crest factor: 1.0)

B. SAR Measurement Results

Frequency (MHz) 710.000000
Relative permittivity (real part) 41.574471
Relative permittivity 21.527481
(imaainarv part)
Conductivity (S/m) 0.849140
Variation (%) -1.120000
SURFACE SAR VOLUME SAR

Maximum location: X=-7.00, Y=31.00
SAR Peak: 0.36 W/kg
SAR 10g (W/Kg) 0.154857
SAR 1g (WI/KQ) 0.194406
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Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
SAR 0.2319 0.1962 0.1610 0.1373 0.1143 0.0985 0.0829
(W/KQ)
0.23_\\
0. 20—,
\
. 0.1&- '\\
ho
&0 16— N
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3D screen shot Hot spot position
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14. Appendix D. Calibration Certificate

Table of contents

E Field Probe - SN 08/16 EPGO287

750 MHz Dipole - SN 03/15 DIP 0G750-355

835 MHz Dipole - SN 03/15 DIP 0G835-347

1800 MHz Dipole - SN 03/15 DIP 1G800-349

1900 MHz Dipole - SN 03/15 DIP 1G900-350

2450 MHz Dipole - SN 03/15 DIP 2G450-352

2600 MHz Dipole - SN 03/15 DIP 2G600-356

5000-6000 MHz Dipole - SN 13/14 WGA 33
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref ACR60.221 MVGB.A
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref ACR.60.2.21 MVGB.A

4 MEASUREMENT METHOD

The IEEE 1528. FCC KDBs and CEI'IEC 62209 standards provide requirements for reference
dipoles used for system validation measurements. The following measurements were performed to
verify that the product complies with the fore mentioned standards.

4.1 RETURNLOSS REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a return loss of -20
dB or better. The return loss measurement shall be performed against a liquid filled flat phantom.
with the phantom constructed as outlined in the fore mentioned standards. A direct method 1s used
with a network analyser and its calibration kit. both with a valid ISO17025 calibration.

4.2 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CELIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles. with the dimension’s frequency and phantom shell thickness
dependent. The COMOSAR test bench employs a 2 mum phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth for a 2
mm phantom shell thickness. A direct method is used with a ISO17025 calibrated caliper.

5 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2. traceable to the Internationally Accepted Guides to
Measurement Uncertainty.

51 RETURNLOSS

The following uncertainties apply to the return loss measurement:

Frequency band

Expanded Uncertainty on Return Loss

400-6000MHz

0.08 LIN

52 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm)

Expanded Uncertainty on Length

0-300

0.20 mm

300 - 450

0.44 mm

53 VALIDATION MEASUREMENT

The guidelines outlined in the ITEEE 1528, FCC KDBs, CENELEC EN50361 and CELVIEC 62209
standards were followed to generate the measurement uncertainty for validation measurements.
Scan Volume Expanded Uncertainty
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