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MEASUREMENT 3

Date of measurement: 6/12/2023

A. Experimental conditions.

Area Scan dx=15mm dy=15mm, h=5.00 mm

ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm

Phantom Validation plane

Device Position Dipole

Band Cw1800

Channels Middle
Signal CW (Crest factor: 1.0)
ConvE 2.45

B. SAR Measurement Results

Frequency (MHZz)

1800.000000

Relative permittivity (real part) 39.639629
Relative permittivity 13.926271
(imadginaryv part)
Conductivity (S/m) 1.392627
Variation (%) -3.570000
SURFACE SAR VOLUME SAR

Maximum location: X=3.00, Y=2.00

SAR Peak: 6.82 W/kg

SAR 10g (W/KQ)

2.110138

SAR 1g (W/KQ)

3.689120
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MEASUREMENT 4

Date of measurement: 15/12/2023

A. Experimental conditions.

Area Scan dx=15mm dy=15mm, h=5.00 mm

ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm

Phantom Validation plane

Device Position Dipole

Band CWwW1900

Channels Middle
Signal CW (Crest factor: 1.0)
ConvE 2.63

B. SAR Measurement Results

Frequency (MHZz)

1900.000000

Relative permittivity (real part) 38.977879
Relative permittivity 13.674442
(imadginaryv part)
Conductivity (S/m) 1.443413
Variation (%) -1.560000
SURFACE SAR VOLUME SAR

Maximum location: X=5.00, Y=2.00

SAR Peak: 6.70 W/kg

SAR 10g (W/KQ)

2.102012

SAR 1g (W/KQ)

4.023167
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Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
SAR 6.3290 | 4.0491 | 2.2626 | 1.3016 | 0.7652 | 0.4516 | 0.2711
(W/Kg)
B.33-
5. DD—L\
“w o 4.00
ol "\
= 300 \
=
2.00 Y
1.00 M""-—-
. ]
0.17 - ]
0.02.550T.5 12.5 1T7.5% 225 27.5% 325 40.0
T imm)

3D screen shot

Hot spot position




TEK I e @!t
] " |ACCREDITED Page 99 of 253 Report No.: $23120403105001

Certificate #4298.01

MEASUREMENT 5

Date of measurement: 18/12/2023

A. Experimental conditions.

Area Scan dx=12mm dy=12mm, h=5.00 mm

ZoomScan IX7X7.,dx=5mm dy=5mm dz=5mm

Phantom Validation plane

Device Position Dipole

Band Cw2300

Channels Middle
Signal CW (Crest factor: 1.0)
ConvE 2.81

B. SAR Measurement Results

Frequency (MHZz) 2300.000000
Relative permittivity (real part) 39.923615
Relative permittivity 12.885335
(imaainarv part)
Conductivity (S/m) 1.646459
Variation (%) -0.280000
SURFACE SAR VOLUME SAR

Maximum location: X=1.00, Y=1.00
SAR Peak: 7.04 W/kg

SAR 10g (W/KQ) 2.419331
SAR 1g (W/KQ) 4.640268
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Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
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MEASUREMENT 6

Date of measurement: 7/12/2023

A. Experimental conditions.

Area Scan dx=12mm dy=12mm, h=5.00 mm

ZoomsScan IX7X7,dx=5mm dy=5mm dz=5mm

Phantom Validation plane

Device Position Dipole

Band CW2450

Channels Middle
Signal CW (Crest factor: 1.0)
ConvE 2.85

B. SAR Measurement Results

Frequency (MHz)

2450.000000

Relative permittivity (real part) 38.459761
Relative permittivity 12.980694
(imadinaryv part)
Conductivity (S/m) 1.766817
Variation (%) 2.500000
SURFACE SAR VOLUME SAR

Maximum location: X=-1.00, Y=-1.00
SAR Peak: 9.83 W/kg

SAR 10g (W/KQ)

2.243105

SAR 1g (W/Kg)

5.481294
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Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
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MEASUREMENT 7

Date of measurement: 11/12/2023

A. Experimental conditions.

Area Scan dx=12mm dy=12mm, h=5.00 mm

ZoomsScan IX7X7,dx=5mm dy=5mm dz=5mm

Phantom Validation plane

Device Position Dipole

Band Cw2600

Channels Middle
Signal CW (Crest factor: 1.0)
ConvE 2.65

B. SAR Measurement Results

Frequency (MHz)

2600.000000

Relative permittivity (real part) 38.680421
Relative permittivity 13.400164
(imadinaryv part)
Conductivity (S/m) 1.935579
Variation (%) -2.070000
SURFACE SAR VOLUME SAR

Maximum location: X=5.00, Y=-11.00
SAR Peak: 9.43 W/kg

SAR 10g (W/KQ)

2.458258

SAR 1g (W/Kg)

5.237367
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Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
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MEASUREMENT 8

Report No.: S23120403105001

Date of measurement: 16/12/2023

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 Dipole

Band CWwW5200

Channels Middle
Signal CW (Crest factor: 1.0)
ConvE 2.07

B. SAR Measurement Results

Frequency (MHZz)

5200.000000

Relative permittivity (real part) 35.363511
Relative permittivity 15.461054
(imadginaryv part)
Conductivity (S/m) 4.466527
Variation (%) 3.790000
SURFACE SAR VOLUME SAR

Maximum locatio

n: X=0.00, Y=6.00

SAR Peak: 40.06 W/kg
SAR 10g (W/KQ) 5.015217
SAR 1g (W/Kg) 16.500024
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Z |0.00 200 4.00|6.00|8.00]|100]|120|14.0|16.0|18.0|20.0]|22.0

SA | 378|223 |11.3 | 566 282|140 |0.71|0.36 | 0.18 | 0.10 | 0.05 | 0.03
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MEASUREMENT 9

Report No.: S23120403105001

Date of measurement: 8/12/2023

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 Dipole

Band CwW5800

Channels Middle
Signal CW (Crest factor: 1.0)
ConvE 2.04

B. SAR Measurement Results

Frequency (MHZz)

5800.000000

Relative permittivity (real part) 34.927182
Relative permittivity 16.408457
(imadginaryv part)
Conductivity (S/m) 5.287169
Variation (%) -1.540000
SURFACE SAR VOLUME SAR

Maximum location: X=0.00, Y=6.00
SAR Peak: 57.37 W/kg

SAR 10g (W/KQ)

5.975177

SAR 1g (W/KQ)

17.110230
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13. Appendix C. Plots of High SAR Measurement

Table of contents

MEASUREMENT 1 GSM 850 Body

MEASUREMENT 2 GSM 1900 Body

MEASUREMENT 3 WCDMA Band 2 Body

MEASUREMENT 4 WCDMA Band 4 Body

MEASUREMENT 5 WCDMA Band 5 Body

MEASUREMENT 6 WLAN 5.8G Body

MEASUREMENT 7 WLAN 5.2G Body

MEASUREMENT 8 WLAN 2.4G Body

MEASUREMENT 9 LTE Band 2 Body

MEASUREMENT 10 LTE Band 4 Body

MEASUREMENT 11 LTE Band 5 Body

MEASUREMENT 12 LTE Band 7 Body

MEASUREMENT 13 LTE Band 12 Body

MEASUREMENT 14 LTE Band 17 Body

MEASUREMENT 15 LTE Band 25 Body

MEASUREMENT 16 LTE Band 38 Body

MEASUREMENT 17 LTE Band 40A Body

MEASUREMENT 18 LTE Band 40B Body

MEASUREMENT 19 LTE Band 41 Body

MEASUREMENT 20 LTE Band 26A Body

MEASUREMENT 21 LTE Band 26B Body

MEASUREMENT 22 LTE Band 66 Body
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MEASUREMENT 1

Date of measurement: 14/12/2023

A. Experimental conditions.

Area Scan dx=15mm dy=15mm, h=5.00 mm
ZoomScan 5x5x7.,dx=8mm dy=8mm dz=5mm
Phantom Validation plane
Device Position Body
Band GSM850
Channels High
Signal TDMA (Crest factor: 4.0)
ConvF 2.32
B. SAR Measurement Results
Frequency (MHz) 848.800000
Relative permittivity (real part) 41.216061
Relative permittivity 19.318298
(imaainary part)
Conductivity (S/m) 0.910965
Variation (%) 2.490000
SURFACE SAR VOLUME SAR

Maximum location: X=5.00, Y=20.00
SAR Peak: 1.61 W/kg

SAR 10g (W/KQ)

0.546905

SAR 1g (W/Kg)

0.974519
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Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
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MEASUREMENT 2

Date of measurement: 15/12/2023

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 GSM1900

Channels Middle
Signal TDMA (Crest factor: 2.7)
ConvE 2.63

B. SAR Measurement Results

Frequency (MHz)

1880.000000

Relative permittivity (real part) 39.053181
Relative permittivity 13.722342
(imadinaryv part)
Conductivity (S/m) 1.433222
Variation (%) -4.720000
SURFACE SAR VOLUME SAR

Maximum location: X=5.00, Y=5.00
SAR Peak: 1.58 W/kg

SAR 10g (W/KQ)

0.47/0130

SAR 1g (W/Kg)

0.908531
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Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
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MEASUREMENT 3

Date of measurement: 15/12/2023

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 Band2 WCDMA1900
Channels Middle
Signal WCDMA (Crest factor: 1.0)
ConvE 2.63

B. SAR Measurement Results

Frequency (MHz)

1880.000000

Relative permittivity (real part) 39.053181
Relative permittivity 13.722342
(imadinaryv part)
Conductivity (S/m) 1.433222
Variation (%) 1.720000
SURFACE SAR VOLUME SAR

Maximum location: X=2.00, Y=-16.00
SAR Peak: 1.01 W/kg

SAR 10g (W/KQ)

0.233104

SAR 1g (W/Kg)

0.534013
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Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
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MEASUREMENT 4

Date of measurement: 6/12/2023

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 Band4 WCDMA1700
Channels Middle
Signal WCDMA (Crest factor: 1.0)
ConvE 2.45

B. SAR Measurement Results

Frequency (MHz)

1732.600000

Relative permittivity (real part) 40.099331
Relative permittivity 13.878571
(imadinaryv part)
Conductivity (S/m) 1.335427
Variation (%) 0.380000
SURFACE SAR VOLUME SAR

Maximum location: X=0.00, Y=-15.00
SAR Peak: 0.50 W/kg

SAR 10g (W/KQ)

0.121097

SAR 1g (W/Kg)

0.266374
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Certificate #4298.01

a
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MEASUREMENT 5

Date of measurement: 14/12/2023

A. Experimental conditions.

Area Scan dx=15mm dy=15mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Validation plane
Device Position Body
Band Band5 WCDMAS850
Channels Low
Signal WCDMA (Crest factor: 1.0)
ConvF 2.32
B. SAR Measurement Results
Frequency (MHz) 826.400000
Relative permittivity (real part) 41.564461
Relative permittivity 19.277178
(imaainary part)
Conductivity (S/m) 0.885037
Variation (%) -0.560000
SURFACE SAR VOLUME SAR

Maximum location: X=5.00, Y=20.00
SAR Peak: 1.47 Wikg

SAR 10g (W/KQ)

0.524799

SAR 1g (W/Kg)

0.914866
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Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
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MEASUREMENT 6

Report No.: S23120403105001

Date of measurement: 8/12/2023

A. Experimental conditions.

Area Scan dx=10mm dy=10mm, h=2.00 mm
ZoomsScan 7X7x12.dx=4mm dy=4mm dz=2mm
Phantom Validation plane
Device Position Body
Band IEEE 802.11n U-NII
Channels Middle
Signal IEEE802.11n (Crest factor: 1.0)
ConvE 2.04

B. SAR Measurement Results

Frequency (MHz)

5785.000000

Relative permittivity (real part) 35.003132
Relative permittivity 16.284014
(imaainary part)
Conductivity (S/m) 5.233501
Variation (%) 2.550000
SURFACE SAR VOLUME SAR

Maximum location: X=9.00, Y=35.00
SAR Peak: 0.23 W/kg

SAR 10g (W/KQ)

0.114850

SAR 1g (W/Kg)

0.137368
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Z |0.00 200 4.00|6.00|8.00]|100]|120|14.0|16.0|18.0|20.0]|22.0
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MEASUREMENT 7

Report No.: S23120403105001

Date of measurement: 16/12/2023

A. Experimental conditions.

Area Scan dx=10mm dy=10mm, h=2.00 mm
ZoomsScan 7X7x12.dx=4mm dy=4mm dz=2mm
Phantom Validation plane
Device Position Body
Band IEEE 802.11a U-NII
Channels Low
Signal IEEE802.11a (Crest factor: 1.0)
ConvE 2.07

B. SAR Measurement Results

Frequency (MHz)

5180.000000

Relative permittivity (real part) 35.429664
Relative permittivity 15.473104
(imaainary part)
Conductivity (S/m) 4.452815
Variation (%) 3.790000
SURFACE SAR VOLUME SAR

Maximum location: X=-1.00, Y=39.00
SAR Peak: 0.12 W/kg

SAR 10g (W/KQ)

0.090331

SAR 1g (W/Kg)

0.092512
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Z |0.00 200 4.00|6.00|8.00]|100]|120|14.0|16.0|18.0|20.0]|22.0
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MEASUREMENT 8

Date of measurement: 7/12/2023

A. Experimental conditions.

Area Scan dx=12mm dy=12mm, h=5.00 mm
ZoomsScan IX7X7,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)
ConvE 2.85

B. SAR Measurement Results

Frequency (MHz)

2437.000000

Relative permittivity (real part) 38.511860
Relative permittivity 12.899194
(imaainary part)
Conductivity (S/m) 1.746408
Variation (%) -0.030000
SURFACE SAR VOLUME SAR

Maximum location: X=9.00, Y=1.00
SAR Peak: 0.52 W/kg

SAR 10g (W/KQ)

0.113099

SAR 1g (W/Kg)

0.255601
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a

Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
SAR 0.5300 0.2740 0.1076 0.0525 0.0315 0.0188 0.0165
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MEASUREMENT 9

Date of measurement: 15/12/2023

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)
ConvE 2.63

B. SAR Measurement Results

Frequency (MHz)

1880.000000

Relative permittivity (real part) 39.053181
Relative permittivity 13.722342
(imadinaryv part)
Conductivity (S/m) 1.433222
Variation (%) 2.790000
SURFACE SAR VOLUME SAR

Maximum location: X=2.00, Y=-26.00
SAR Peak: 0.86 W/kg

SAR 10g (W/KQ)

0.196324

SAR 1g (W/Kg)

0.449919
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Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
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MEASUREMENT 10

Report No.: S23120403105001

Date of measurement: 6/12/2023

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)
ConvE 2.45

B. SAR Measurement Results

Frequency (MHz)

1732.500000

Relative permittivity (real part) 40.107227
Relative permittivity 13.863421
(imadinaryv part)
Conductivity (S/m) 1.334354
Variation (%) -0.870000
SURFACE SAR VOLUME SAR

Maximum location: X=5.00, Y=45.00
SAR Peak: 0.38 W/kg

SAR 10g (W/KQ)

0.094950

SAR 1g (W/Kg)

0.195583
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MEASUREMENT 11

Date of measurement: 14/12/2023

A. Experimental conditions.

Area Scan dx=15mm dy=15mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Validation plane
Device Position Body
Band LTE band 5
Channels Low
Signal LTE (Crest factor: 1.0)
ConvF 2.32
B. SAR Measurement Results
Frequency (MHz) 829.000000
Relative permittivity (real part) 41.498960
Relative permittivity 19.279938
(imaainary part)
Conductivity (S/m) 0.887948
Variation (%) 0.380000
SURFACE SAR VOLUME SAR

Maximum location: X=5.00, Y=-42.00
SAR Peak: 1.48 W/kg

SAR 10g (W/KQ)

0.556885

SAR 1g (W/Kg)

0.929019
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Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
SAR 1.4260 0.9566 0.5933 0.3565 0.2674 0.1592 0.1246
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MEASUREMENT 12

Date of measurement: 11/12/2023

A. Experimental conditions.

Area Scan dx=12mm dy=12mm, h=5.00 mm

ZoomsScan IX7X7,dx=5mm dy=5mm dz=5mm

Phantom Validation plane

Device Position Body

Band LTE band 7

Channels Low
Signal LTE (Crest factor: 1.0)
ConvE 2.65

B. SAR Measurement Results

Frequency (MHz)

2510.000000

Relative permittivity (real part) 39.130821
Relative permittivity 13.210764
(imadinaryv part)
Conductivity (S/m) 1.842168
Variation (%) 0.190000
SURFACE SAR VOLUME SAR

Maximum location: X=-5.00, Y=21.00
SAR Peak: 1.94 W/kg

SAR 10g (W/KQ)

0.410200

SAR 1g (W/Kg)

0.977835
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Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
SAR 2.1595 | 1.0506 | 0.3405 | 0.2066 | 0.0691 | 0.0513 | 0.0239
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MEASUREMENT 13

Report No.: S23120403105001

Date of measurement: 5/12/2023

A. Experimental conditions.

Area Scan dx=15mm dy=15mm, h=5.00 mm
ZoomScan 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)
ConvF 2.37
B. SAR Measurement Results
Frequency (MHz) 707.500000
Relative permittivity (real part) 42.544853
Relative permittivity 21.803511
(imaainary part)
Conductivity (S/m) 0.856999
Variation (%) -1.990000
SURFACE SAR VOLUME SAR

Maximum location: X=5.00, Y=5.00
SAR Peak: 1.12 W/kg

SAR 10g (W/KQ)

0.395954

SAR 1g (W/Kg)

0.695713
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Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
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MEASUREMENT 14

Report No.: S23120403105001

Date of measurement: 5/12/2023

A. Experimental conditions.

Area Scan dx=15mm dy=15mm, h=5.00 mm
ZoomScan 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)
ConvF 2.37
B. SAR Measurement Results
Frequency (MHz) 710.000000
Relative permittivity (real part) 42.523605
Relative permittivity 21.831911
(imaainary part)
Conductivity (S/m) 0.861148
Variation (%) 0.710000
SURFACE SAR VOLUME SAR

Maximum location: X=5.00, Y=14.00
SAR Peak: 1.11 W/kg

SAR 10g (W/KQ)

0.390141

SAR 1g (W/Kg)

0.689532
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MEASUREMENT 15

Date of measurement: 15/12/2023

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 25
Channels Middle
Signal LTE (Crest factor: 1.0)
ConvE 2.63

B. SAR Measurement Results

Frequency (MHz)

1882.500000

Relative permittivity (real part) 39.061180
Relative permittivity 13.713142
(imadinaryv part)
Conductivity (S/m) 1.433785
Variation (%) 4.460000
SURFACE SAR VOLUME SAR

Maximum location: X=2.00, Y=-24.00
SAR Peak: 0.77 W/kg

SAR 10g (W/KQ)

0.176871

SAR 1g (W/Kg)

0.403563
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Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
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MEASUREMENT 16

Date of measurement: 11/12/2023

A. Experimental conditions.

Area Scan dx=12mm dy=12mm, h=5.00 mm
ZoomsScan IX7X7,dx=5mm dy=5mm dz=5mm
Phantom Validation plane
Device Position Body
Band LTE band 38
Channels Middle
Signal LTE (Crest factor: 1.0)
ConvE 2.65

B. SAR Measurement Results

Frequency (MHz)

2595.000000

Relative permittivity (real part) 38.647820
Relative permittivity 13.481864
(imaainary part)
Conductivity (S/m) 1.943635
Variation (%) -0.190000
SURFACE SAR VOLUME SAR

Maximum location: X=-1.00, Y=-27.00
SAR Peak: 2.12 W/kg

SAR 10g (W/KQ)

0.479484

SAR 1g (W/Kg)

1.108296
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Z(mm) | 0.00 4.00 900 | 1400 | 19.00 | 24.00 | 29.00
SAR | 2.2368 | 1.2065 | 0.5013 | 0.2488 | 0.1235 | 0.0677 | 0.0502
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MEASUREMENT 17

Date of measurement: 18/12/2023

A. Experimental conditions.

Area Scan dx=12mm dy=12mm, h=5.00 mm
ZoomsScan IX7X7,dx=5mm dy=5mm dz=5mm
Phantom Validation plane
Device Position Body
Band LTE band 40A
Channels Middle
Signal LTE (Crest factor: 1.0)
ConvE 2.81

B. SAR Measurement Results

Frequency (MHz)

2310.000000

Relative permittivity (real part) 39.865715
Relative permittivity 13.059635
(imaainary part)
Conductivity (S/m) 1.675986
Variation (%) 1.240000
SURFACE SAR VOLUME SAR

Maximum location: X=-3.00, Y=27.00
SAR Peak: 1.67 W/kg

SAR 10g (W/KQ)

0.367265

SAR 1g (W/Kg)

0.867960
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Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
SAR 1.6065 | 0.9404 | 0.4531 | 0.2236 | 0.1158 | 0.0626 | 0.0401
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MEASUREMENT 18

Date of measurement: 18/12/2023

A. Experimental conditions.

Area Scan dx=12mm dy=12mm, h=5.00 mm
ZoomsScan IX7X7,dx=5mm dy=5mm dz=5mm
Phantom Validation plane
Device Position Body
Band LTE band 40B
Channels Middle
Signal LTE (Crest factor: 1.0)
ConvE 2.81

B. SAR Measurement Results

Frequency (MHz)

2355.000000

Relative permittivity (real part) 39.748515
Relative permittivity 13.198835
(imaainary part)
Conductivity (S/m) 1.726848
Variation (%) -0.400000
SURFACE SAR VOLUME SAR

Maximum location: X=-2.00, Y=-47.00
SAR Peak: 1.04 W/kg

SAR 10g (W/KQ)

0.257199

SAR 1g (W/Kg)

0.564432
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MEASUREMENT 19

Date of measurement: 11/12/2023

A. Experimental conditions.

Area Scan dx=12mm dy=12mm, h=5.00 mm
ZoomsScan IX7X7,dx=5mm dy=5mm dz=5mm
Phantom Validation plane
Device Position Body
Band LTE band 41
Channels Middle
Signal LTE (Crest factor: 1.0)
ConvE 2.65

B. SAR Measurement Results

Frequency (MHz)

2597.500000

Relative permittivity (real part) 38.650321
Relative permittivity 13.434364
(imaainary part)
Conductivity (S/m) 1.938653
Variation (%) -0.740000
SURFACE SAR VOLUME SAR

Maximum location: X=-5.00, Y=-35.00
SAR Peak: 1.89 W/kg

SAR 10g (W/KQ)

0.413261

SAR 1g (W/Kg)

0.972115




NTEK b

'y,

v
SN\ 7%
N

tecwes B

7 B page 147 of 253 Report No.: $23120403105001
Z(mm) | 0.00 4.00 9.00 | 1400 | 19.00 | 24.00 | 29.00
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MEASUREMENT 20

Date of measurement: 14/12/2023

A. Experimental conditions.

Area Scan dx=15mm dy=15mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Validation plane
Device Position Body
Band FDDBand26A
Channels Middle
Signal (Crest factor: 1.0)
ConvF 2.32
B. SAR Measurement Results
Frequency (MHz) 819.000000
Relative permittivity (real part) 41.673260
Relative permittivity 19.249538
(imaainary part)
Conductivity (S/m) 0.875854
Variation (%) -0.370000
SURFACE SAR VOLUME SAR

Maximum location: X=5.00, Y=15.00
SAR Peak: 1.78 W/kg

SAR 10g (W/KQ)

0.593077

SAR 1g (W/Kg)

1.071039




N,
\\\\//’/

/

N ' EK :“:IIU | [aceREBiTeDl  page 149 of 253 Report No.: $23120403105001

Certificate #4298.01

Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
SAR 1.8734 | 1.0590 | 0.5078 | 0.3688 | 0.2333 | 0.1547 | 0.1211
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L.87-
1.50 \
b
1,25 \
L]
= 1.00 N\
& 0.75 \\
0.50 N,
Pt
0.25 o
0.08-, ,
0.02.5507.5 125 17.5 225 27.5 325 40.0
Z [(mm)

3D screen shot Hot spot position




EK 5’ ‘W aa

Certificate #4298.01

Page 150 of 253 Report No.: $23120403105001

MEASUREMENT 21

Date of measurement: 14/12/2023

A. Experimental conditions.

Area Scan dx=15mm dy=15mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm
Phantom Validation plane
Device Position Body
Band FDDBand26B
Channels Low
Signal (Crest factor: 1.0)
ConvF 2.32
B. SAR Measurement Results
Frequency (MHz) 822.500000
Relative permittivity (real part) 41.699982
Relative permittivity 19.390196
(imaainary part)
Conductivity (S/m) 0.886024
Variation (%) -0.780000
SURFACE SAR VOLUME SAR

Maximum location: X=6.00, Y=18.00
SAR Peak: 1.81 W/kg

SAR 10g (W/KQ)

0.602173

SAR 1g (W/Kg)

1.091604
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MEASUREMENT 22

Report No.: S23120403105001

Date of measurement: 6/12/2023

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 FDDBand66
Channels Middle
Signal (Crest factor: 1.0)
ConvE 2.45

B. SAR Measurement Results

Frequency (MHz)

1745.000000

Relative permittivity (real part) 40.035427
Relative permittivity 13.860971
(imadinaryv part)
Conductivity (S/m) 1.343744
Variation (%) -0.820000
SURFACE SAR VOLUME SAR

Maximum location: X=1.00, Y=-23.00
SAR Peak: 0.72 W/kg

SAR 10g (W/KQ)

0.162797

SAR 1g (W/Kg)

0.371092
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a

Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
SAR 0.7139 0.3862 0.1669 0.0780 0.0397 0.0384 0.0172
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14. Appendix D. Calibration Certificate

Table of contents

E Field Probe - 3423-EPGO-426

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

2300 MHz Dipole - SN 03/16 DIP 2G300-358

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

Extended Calibration Certificate
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COMOSAR E-Field Probe Calibration Report

Ref : ACR.261.11.23. BES.A

SHENZHEN NTEK TESTING TECHNOLOGY
CO., LTD.

BUILDING E, FENDA SCIENCE PARK, SANWEI
COMMUNITY, XIXIANG STREET,

BAO'AN DISTRICT, SHENZHEN GUANGDONG, CHINA

MVG COMOSAR DOSIMETRIC E-FIELD PROBE
SERIAL NO.: 3423-EPGO-426

Calibrated at MVG
Z.1. de la pointe du diable
Technopdle Brest Iroise — 295 avenue Alexis de Rochon
29280 PLOUZANE - FRANCE

Calibration date: 09/18/2023
v, cofrac

/,///_\\\\\
mmN
| ETALONNAGE

Accreditations #2-6789
Scope available on www.cofrac.fr

The use of the Cofrac brand and the accreditation references is prohibited from any reproduction.

Summary:

This document presents the method and results from an accredited COMOSAR Dosimetric E-Field
Probe calibration performed at MVG, using the CALIPROBE test bench, for use with a MVG
COMOSAR system only. The test results covered by accreditation are traceable to the International
System of Units (SI).

Page: 1/10
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Reft ACR 261.11.23 BES.A

Name Function Date Signature
Prepared by : Cyrille ONNEE | Measurement Responsible 9/18/2023 | —" if??
9/18/2023 e
CHeeked o Jéréme Luc Technical Manager A=
approved by: &
Authorized by: Yann Toutain Laboratory Director 9/19/2023 ann TOUTRAR
Signature
Yann numérique de
5 Yann Toutain ID
Toutain |D pate:2023.09.19
09:08:14 +02'00"
Customer Name
SHENZHEN NTEK
o g TESTING
Distribution : TECHNOLOGY
CO.,LTD.
Issue Name Date Modifications
A Cyrille ONNEE 9/18/2023 Initial release
Page: 2/10

Template ACR.DDD.N.YYMVGBISSUE COMOSAR Probe vL
This document shall not be reproduced, except in fidl or in part, without the written approval of MVG. The information contained herein is to be used
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1 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer MVG
Model SSE2
Serial Number 3423-EPGO-426
Product Condition (new / used) New
Frequency Range of Probe 0.15 GHz-7.5GHz
Resistance of Three Dipoles at Connector Dipole 1: R1=0.261 MQ
Dipole 2: R2=0.213 MQ
Dipole 3: R3=0.233 MQ

2  PRODUCT DESCRIPTION

2.1 GENERAL INFORMATION

MVG’s COMOSAR E field Probes are built in accordance to the IEC/IEEE 62209-1528 and FCC
KDBg865664 D01 standards.

i A

Figure 1 - MVG COMOSAR Dosimetric E field Probe

Probe Length 330 mm
Length of Individual Dipoles 2 mm
Maximum external diameter 8 mm
Probe Tip External Diameter 2.5 mm
Distance between dipoles / probe extremity | 1 mm

3 MEASUREMENT METHOD

The IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards provide recommended practices for
the probe calibrations, including the performance characteristics of interest and methods by which to
assess their effect. All calibrations / measurements performed meet the fore-mentioned standards.

3.1 SENSITIVITY

The sensitivity factors of the three dipoles were determined using a two step calibration method (air
and tissue simulating liquid) using waveguides as outlined in the standards for frequency range 600-
7500MHz and using the calorimeter cell method (transfer method) as outlined in the standards for
frequency 150-450 MHz.
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32 LINEARITY

The evaluation of the linearity was done in free space using the waveguide, performing a power
sweep to cover the SAR range 0.01W/kg to 100W/kg.

33 ISOTROPY

The axial isotropy was evaluated by exposing the probe to a reference wave from a standard dipole
with the dipole mounted under the flat phantom in the test configuration suggested for system
validations and checks. The probe was rotated along its main axis from 0 to 360 degrees in 15-
degree steps. The hemispherical isotropy is determined by inserting the probe in a thin plastic box
filled with tissue-equivalent liquid, with the plastic box illuminated with the fields from a half wave
dipole. The dipole is rotated about its axis (0°—180°) in 15° increments. At each step the probe is
rotated about its axis (0°-360°).

3.4 BOUNDARY EFFECT

The boundary effect is defined as the deviation between the SAR measured data and the expected
exponential decay in the liquid when the probe is oriented normal to the interface. To evaluate this
effect, the liquid filled flat phantom is exposed to fields from either a reference dipole or waveguide.
With the probe normal to the phantom surface, the peak spatial average SAR is measured and
compared to the analytical value at the surface.

The boundary effect uncertainty can be estimated according to the following uncertainty
approximation formula based on linear and exponential extrapolations between the surface and 4, +

dg, along lines that are approximately normal to the surface:

(dbe +dag )2 (e _q"/(m))
2d 52

SAR oy |6 ]= FAR,, for (dy, +d ) <10 mm

step

where

SARuncertainty is the uncertainty in percent of the probe boundary effect

dpe is the distance between the surface and the closest zoom-scan measurement
point, in millimetre

Astep 1s the separation distance between the first and second measurement points that

are closest to the phantom surface, in millimetre, assuming the boundary effect
at the second location is negligible

S 1s the minimum penetration depth in millimetres of the head tissue-equivalent
liquids defined in this standard, i.e., §~ 14 mm at 3 GHz;
ASARpe in percent of SAR is the deviation between the measured SAR value, at the

distance dj, from the boundary, and the analytical SAR value.

The measured worst case boundary effect SARuncertainty[%)] for scanning distances larger than
4mm is 1.0% Limit ,2%).
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4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards were
followed to generate the measurement uncertainty associated with a SAR probe calibration using the
waveguide or calorimetric cell technique depending on the frequency.

The estimated expanded uncertainty (k=2) in calibration for SAR (W/kg) is +/-11% for the frequency
range 150-450MHz.

The estimated expanded uncertainty (k=2) in calibration for SAR (W/kg) is +/-14% for the frequency
range 600-7500MHz.

S CALIBRATION RESULTS

Ambient condition
Liquid Temperature 20 +/-1°C
Lab Temperature 20+/-1°C
Lab Humidity 30-70 %

5.1 CALIBRATION IN AIR

The following curve represents the measurement in waveguide of the voltage picked up by the probe
toward the E-field generated inside the waveguide.

Calibration curves
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Vokage (V)
From this curve, the sensitivity in air is calculated using the below formula.

3 v, (147 )
2oy /oce,

Norm;
=1

where

Vi=voltage readings on the 3 channels of the probe

DCPi=diode compression point given below for the 3 channels of the probe
Normi=dipole sensitivity given below for the 3 channels of the probe
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Normx dipole | Normy dipole | Normz dipole
1 (WV/(Vm)? | 2 (uV/(V/m)® | 3 (uV/(V/m)?)
0.78 0.62 0.85
DCP dipole 1 | DCP dipole 2 | DCP dipole 3
(mV) (mV) (mV)

105 108 107

5.2 CALIBRATION IN LIQUID

The calorimeter cell or the waveguide is used to determine the calibration in liquid using the formula
below.

9

Eiiquid
>

ConvF =

air

The E-field in the liquid is determined from the SAR measurement according to the below formula.
_ PSAR

E liquid — P
where

o=the conductivity of the liquid

p=the volumetric density of the liquid

SAR=the SAR measured from the formula that depends on the setup used. The SAR formulas are
given below

For the calorimeter cell (150-450 MHz), the formula is:

SAR = i
T

where
c=the specific heat for the liquid
dT/dt=the temperature rises over the time

For the waveguide setup (600-75000 MHz), the formula is:

SAR = 2w 7
abé

where
a=the larger cross-sectional of the waveguide
b=the smaller cross-sectional of the waveguide
d=the skin depth for the liquid in the waveguide
Pw=the power delivered to the liquid
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The below table summarize the ConvF for the calibrated liquid. The curves give examples for the
measured SAR depending on the voltage in some liquid.

Liguid Frequency ConvF
(MHz*)

HL750 750 2.37
HL850 835 2.32
HL900 900 2.23
HL1800 1800 2.45
HL1900 1900 2.63
HL2000 2000 2.83
HL2300 2300 2.81
HL2450 2450 2.85
HL2600 2600 2.65
HL3300 3300 2.21
HL3500 3500 2.20
HL3700 3700 211
HL3900 3900 2.40
HL4200 4200 2.40
HL4600 4600 2.33
HL4900 4900 2.37
HL5200 5200 2.07
HL5400 5400 211
HL5600 5600 2.20
HL5800 5800 2.04

(*) Frequency validity is +-50MHz below B00MHz, +~100MHz from B00MHz to 6GHz and +-700MHz above BGHz

SAR @ HL750 SAR @ HL5800
(&) 0,335
O — / : 2 =
= == - e = il Pl
- = 8 Ax\\ ;e i VR “s,\rs.\‘w:“ 2 i

6 VERIFICATION RESULTS

The figures below represent the measured linearity and axial isotropy for this probe. The probe
specification is +/-0.2 dB for linearity and +/-0.15 dB for axial isotropy.

Isoliopy cuve
10-

Linearity s L1 Rl
100 : ] N
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Linearity:+/-1.42% (+/-0.06dB! soliopy+ 1 21% (+ 1 014R)
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7 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No Current Next Calibration
Description Model ‘| Calibration Date Date
CALIPROBE Test : \Validated. No cal \alidated. No cal
Version 2 NA : ;
Bench required. required.
Network Analyzer | Ronde & Schwarz 100203 08/2021 08/2024
Network Analyzer Agilent 8753ES MY40003210 10/2019 10/2023
Wetwerk Aridlyz or—~ HP 85033D 3423A08186 06/2021 06/2027
Calibration kit
Network Analyzer — | Rohde & Schwarz
Calibration kit 7V-7235 1hi2za 202 e
Multimeter Keithley 2000 4013982 02/2023 02/2026
Signal Generator | RON9e & Schwarz 106589 03/2022 03/2025
- :, J Characterized prior to |Characterized prior to
Ampities WS MODBLI:03-C-0002 test. No cal required. [test. No cal required.
Power Meter NI-USB 5680 170100013 06/2021 06/2024
Power Meter Keysight U2000A | SN: MY62340002 10/2022 10/2025

Characterized prior to

Characterized prior to

Directional Coupler Krytar 158020 131467 test. No cal required. |test. No cal required.
Fluoroptic Thermometer] ~™25eASe Luxiron 94264 09/2022 09/2025

Boasial el MVG SN 32/16 \Validated. No cal Validated. No cal
COAXCELL_1  fequired. required.

Waveguide MVG SN 32116 WG2_1 Valid_ated. No cal Valid_ated. No cal
required. required.

o 52 SN 32/16 \Validated. No cal Validated. No cal
Liquinransition MG WGLIQ_0G600_1 fequired. required.
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Waveguide MVG SN 32116 WG4_1 :g'lj’lraézd Neieal :f;"lifézd WNeeal
- ” SN 32/16 Validated. No cal Validated. No cal
Liquid transition e WGLIQ_0G900_1_Fequired. Fequired.
Waveguide MVG SN 32/16 WG6_1 :’ei:'lﬂra;zd Nl ?f;'f.?éid Nezcal
L . SN 32/16 Validated. No cal Validated. No cal
Liquid transition MvG WGLIQ_1G500_1 fequired. required.
Waveguide MVG SN 32116 WGS_1 :’;::if‘ézd Mgl :{;::if;zd Necal
- . SN 32/16 Validated. No cal Validated. No cal
Liguid ansion My WGLIQ_1G800B_1 equired. required.
N - SN 32/16 Validated. No cal Validated. No cal
Liguid ransnon MvE WGLIQ_1G800H_1 fequired. required.
Waveguide MVG SN 32/16 WG10_1 :{;::flfézd Weical :{;"lﬂfézd Diareal
L . SN 32/16 Validated. No cal Validated. No cal
Liguidiansion My WGLIQ_3G500_1 fequired. required.
Waveguide MVG SN 3216 WG12_1 :gﬁfézd Mozl :’eﬂlﬂféid Nazeal
N . SN 32/16 Validated. No cal Validated. No cal
Liguid transtion vz WGLIQ_5G000_1 fequired. required.
Waveguide MVG SN 3216 WG14_1 :;"lif'ézd Norcal :f;"lif;zd Noscal
N - SN 32/16 Validated. No cal Validated. No cal
Liquid transition MG WGLIQ_7G000_1_Fequired. Fequired.
them pera,;”re’ Humidityl  Tocto 184 HA 44225320 06/2021 06/2024
ensor
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