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24# SAR Measurement at LTE band 13 (Body, Validation Plane)

Date of measurement; 7/7/2026

A. Experimental conditions.

Probe 3423-EPGO-426
ConvF 2.37
Area Scan dx=15mm dy=15mm, Complete
Zoom Scan 5x5x7,dx=8mm dy=8mm
dz=5.0mm,Complete
Phantom Validation plane
Device Position Body
Band LTE band 13
Signal LTE FDD
Channel Center [EARFCN] / Channel Center Middle (23230)/ frequency 782.00 Mhz
[MHZz]
Cell Bandwidth 10 Mhz
Modulation SC-OFDM - QPSK
Middle TX Frequency (MH2z) 782.00
B. Permitivity
Middle TX Frequency (MHz) 782.00
Relative permitivity (real part) 40.18
Relative permitivity (imaginary part) 20.87
Conductivity (S/m) 0.91
C. SAR Surface and Volume
SURFACE SAR VOLUME SAR
‘ s Wi
! .
Maximum location: X=-12.00, Y=-43.00 ; SAR Peak: 0.48 W/kg
D. SAR 1g & 10g
SAR 10g (W/KQ) 0.168
SAR 1g (W/KQ) 0.300
Variation (%) -1.46
Horizontal validation criteria: minimum 16.00
distance (mm)
Vertical validation criteria: SAR ratio M2/M1 61.35
(%)
E. Z Axis Scan
Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
SAR (W/Kg) 0.462 0.313 0.192 0.112 0.084 0.052 0.045
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25# SAR Measurement at LTE band 66 (Cheek, Right)

Date of measurement; 8/7/2026

A. Experimental conditions.

Probe 3423-EPGO-426
ConvF 2.45
Area Scan dx=15mm dy=15mm, Complete
Zoom Scan 5x5x7,dx=8mm dy=8mm
dz=5.0mm,Complete
Phantom Right head
Device Position Cheek
Band LTE band 66
Signal LTE FDD
Channel Center [EARFCN] / Channel Center Middle (132322)/ frequency 1745.00 Mhz
[MHZz]
Cell Bandwidth 20 Mhz
Modulation SC-OFDM - QPSK
Middle TX Frequency (MH2z) 1745.00
B. Permitivity
Middle TX Frequency (MHz) 1745.00
Relative permitivity (real part) 40.17
Relative permitivity (imaginary part) 13.81
Conductivity (S/m) 1.34
C. SAR Surface and Volume
SURFACE SAR VOLUME SAR

Wiky
0.047
. 0.043
0038
0.034
0029
0025
0.020

. 0.015
0.011

¥
Witky

\ / - 0.059

7 . 0.083

0.047

0.041

P 0.035

0.029

0023

. 0.017
0.011

Maximum location: X=-21.00, Y=11.00 ; SAR Peak: 0.09 W/kg

D. SAR 19 & 109

SAR 10g (W/KQ) 0.032

SAR 1g (W/KQ) 0.056

Variation (%) -3.63

Horizontal validation criteria: minimum 22.63

distance (mm)
Vertical validation criteria: SAR ratio M2/M1 65.76
(%)
E. Z Axis Scan

Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
SAR (W/Kg) 0.091 0.059 0.037 0.027 0.021 0.021 0.017

Report No.: N26062907313E
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26# SAR Measurement at LTE band 66 (Body, Validation Plane)

Date of measurement; 8/7/2026

A. Experimental conditions.

Probe 3423-EPGO-426
ConvF 2.45
Area Scan dx=15mm dy=15mm, Complete
Zoom Scan 5x5x7,dx=8mm dy=8mm
dz=5.0mm,Complete
Phantom Validation plane
Device Position Body
Band LTE band 66
Signal LTE FDD
Channel Center [EARFCN] / Channel Center Middle (132322)/ frequency 1745.00 Mhz
[MHZz]
Cell Bandwidth 20 Mhz
Modulation SC-OFDM - QPSK
Middle TX Frequency (MH2z) 1745.00
B. Permitivity
Middle TX Frequency (MHz) 1745.00
Relative permitivity (real part) 40.17
Relative permitivity (imaginary part) 13.81
Conductivity (S/m) 1.34
C. SAR Surface and Volume
SURFACE SAR VOLUME SAR

.

Wikg
0.085

Wiky
0.070

b ‘ .0.058 .0.064
. _ ;. £
Maximum location: X=-9.00, Y=-43.00 ; SAR Peak: 0.11 W/kg
D. SAR 19 & 109
SAR 10g (W/KQ) 0.045
SAR 1g (W/KQ) 0.070
Variation (%) 0.43
Horizontal validation criteria: minimum 16.00
distance (mm)
Vertical validation criteria: SAR ratio M2/M1 75.11
(%)
E. Z Axis Scan
Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
SAR (W/Kg) 0.093 0.070 0.048 0.037 0.029 0.024 0.024
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27# SAR Measurement at NR band 7 (Cheek, Left)

Date of measurement; 11/7/2026

A. Experimental conditions.

Probe 3423-EPGO-426
ConvF 2.65
Area Scan dx=12mm dy=12mm, Complete
Zoom Scan 7X7X7,dx=5mm dy=5mm
dz=5.0mm,Complete
Phantom Left head
Device Position Cheek
Band NR band 7
Signal NR FDD
Channel Center [NR-ARFCN] / Channel Middle (507000)/ frequency 2535.00 Mhz
Center [MHZ]
Cell Bandwidth 20 Mhz
Modulation DFT-s-OFDM - QPSK
subcarrier spacing (SCS) 30 kHz
Middle TX Frequency (MHz) 2535.00
B. Permitivity
Middle TX Frequency (MH2z) 2535.00
Relative permitivity (real part) 39.58
Relative permitivity (imaginary part) 13.76
Conductivity (S/m) 1.95
C. SAR Surface and Volume
SURFACE SAR VOLUME SAR
i / \\\, ;
"3 < \?) "3
. 0.416 < / . 0.437
i S, £ 4 &
o - s
u:: L e
Maximum location: X=11.00, Y=-11.00 ; SAR Peak: 0.80 W/kg
D. SAR 19 & 10g
SAR 10g (W/KQ) 0.258
SAR 1g (W/Kg) 0.477
Variation (%) 3.66
Horizontal validation criteria: minimum 15.00
distance (mm)
Vertical validation criteria: SAR ratio M2/M1 63.41
(%)
E. Z Axis Scan
Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
SAR (W/Kg) 0.697 0.496 0.314 0.185 0.121 0.071 0.053
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28# SAR Measurement at NR band 7 (Body, Validation Plane)

Date of measurement; 11/7/2026

A. Experimental conditions.

Probe 3423-EPGO-426
ConvF 2.65
Area Scan dx=12mm dy=12mm, Complete
Zoom Scan 7X7X7,dx=5mm dy=5mm
dz=5.0mm,Complete
Phantom Validation plane
Device Position Body
Band NR band 7
Signal NR FDD

Channel Center [NR-ARFCN] / Channel
Center [MHZ]

Middle (507000)/ frequency 2535.00 Mhz

Cell Bandwidth 20 Mhz
Modulation DFT-s-OFDM - QPSK
subcarrier spacing (SCS) 30 kHz
Middle TX Frequency (MH2z) 2535.00
B. Permitivity
Middle TX Frequency (MHz) 2535.00
Relative permitivity (real part) 39.58
Relative permitivity (imaginary part) 13.76
Conductivity (S/m) 1.95
C. SAR Surface and Volume
SURFACE SAR VOLUME SAR
Y
| s Wess
Maximum location: X=6.00, Y=28.00 ; SAR Peak: 1.13 W/kg
D. SAR 19 & 10g
SAR 10g (W/KQ) 0.376
SAR 1g (W/KQ) 0.688
Variation (%) -0.36
Horizontal validation criteria: minimum 15.00
distance (mm)
Vertical validation criteria: SAR ratio M2/M1 60.50
(%)
E. Z Axis Scan
Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
SAR (W/Kg) 1.123 0.743 0.428 0.258 0.144 0.076 0.050

Report No.: N26062907313E
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29# SAR Measurement at NR band 41 (Cheek, Left)
Date of measurement; 11/7/2026

A. Experimental conditions.

Probe 3423-EPGO-426
ConvF 2.65
Area Scan dx=12mm dy=12mm, Complete
Zoom Scan 7X7X7,dx=5mm dy=5mm
dz=5.0mm,Complete
Phantom Left head
Device Position Cheek
Band NR band 41
Signal NR TDD
Channel Center [NR-ARFCN] / Channel Middle (518598)/ frequency 2592.99 Mhz
Center [MHZ]
Cell Bandwidth 100 Mhz
Modulation DFT-s-OFDM - QPSK
subcarrier spacing (SCS) 30 kHz
Middle TX Frequency (MH2z) 2592.99
pattern/periodicity/DL Dur/DL Sym/UL Dur/UL not Specified
Sym/CG Sym
B. Permitivity
Middle TX Frequency (MH2z) 2592.99
Relative permitivity (real part) 39.26
Relative permitivity (imaginary part) 13.89
Conductivity (S/m) 2.01
C. SAR Surface and Volume
SURFACE SAR VOLUME SAR

/
‘ | \\'\
[550) 1 » < \;\\
4 1 .
: v .
kg | \ St
0443 § | 0449
- 0426 \ - . W
10109 : \‘\ y .
. f
0.092 . | 0096
“ i
0.075 - 0.078
0.058 0.061
0.040 0.043
& lo.a:a & lo.nzs
i 0.006 il 0.008

Maximum location: X=-48.00, Y=-37.00 ; SAR Peak: 0.23 W/kg

D. SAR 19 & 109

SAR 10g (W/KQg) 0.079
SAR 1g (W/KQ) 0.142
Variation (%) 0.64
Horizontal validation criteria: minimum 14.14
distance (mm)
Vertical validation criteria: SAR ratio M2/M1 66.11
(%)

E. Z Axis Scan
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30# SAR Measurement at NR band 41 (Body, Validation Plane)

Date of measurement; 11/7/2026

A. Experimental conditions.

Probe 3423-EPGO-426
ConvF 2.65
Area Scan dx=12mm dy=12mm, Complete
Zoom Scan 7X7X7,dx=5mm dy=5mm
dz=5.0mm,Complete
Phantom Validation plane
Device Position Body
Band NR band 41
Signal NR TDD

Channel Center [NR-ARFCN] / Channel
Center [MHZ]

Middle (518598)/ frequency 2592.99 Mhz

Cell Bandwidth 100 Mhz
Modulation DFT-s-OFDM - QPSK

subcarrier spacing (SCS) 30 kHz

Middle TX Frequency (MHz) 2592.99

pattern/periodicity/DL Dur/DL Sym/UL Dur/UL

not Specified

Sym/CG Sym
B. Permitivity
Middle TX Frequency (MH2z) 2592.99
Relative permitivity (real part) 39.26
Relative permitivity (imaginary part) 13.89
Conductivity (S/m) 2.01
C. SAR Surface and Volume
SURFACE SAR VOLUME SAR
[ e
. - 5
n u

Maximum location: X=13.00, Y=-47.00 ; SAR Peak: 0.52 W/kg

D. SAR 19 & 109

SAR 10g (W/KQg) 0.141
SAR 1g (W/KQ) 0.291
Variation (%) -3.99
Horizontal validation criteria: minimum 14.14
distance (mm)
Vertical validation criteria: SAR ratio M2/M1 54.18
(%)

E. Z Axis Scan
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31# SAR Measurement at NR band 71 (Cheek, Left)

Date of measurement; 7/7/2026

A. Experimental conditions.

Probe 3423-EPGO-426
ConvF 2.37
Area Scan dx=15mm dy=15mm, Complete
Zoom Scan 5x5x7,dx=8mm dy=8mm
dz=5.0mm,Complete
Phantom Left head
Device Position Cheek
Band NR band 71
Signal NR FDD

Channel Center [NR-ARFCN] / Channel
Center [MHZ]

Middle (136100)/ frequency 680.50 Mhz

Cell Bandwidth 20 Mhz
Modulation DFT-s-OFDM - QPSK
subcarrier spacing (SCS) 30 kHz
Middle TX Frequency (MH2z) 680.50
B. Permitivity
Middle TX Frequency (MH2z) 680.50
Relative permitivity (real part) 41.41
Relative permitivity (imaginary part) 22.36
Conductivity (S/m) 0.84
C. SAR Surface and Volume
SURFACE SAR VOLUME SAR

=

Aifkg
0203
. 0179

=

- ‘ .0:181
e > 1
e - o
u:: L
Maximum location: X=-53.00, Y=-28.00 ; SAR Peak: 0.25 W/kg
D. SAR 1g & 10g
SAR 10g (W/KQ) 0.153
SAR 1g (W/KQ) 0.200
Variation (%) -1.72
Horizontal validation criteria: minimum 0.00
distance (mm)
Vertical validation criteria: SAR ratio M2/M1 0.00
(%)
E. Z Axis Scan
Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
SAR (W/Kg) 0.251 0.202 0.159 0.151 0.114 0.093 0.076

Report No.: N26062907313E
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32# SAR Measurement at NR band 71 (Body, Validation Plane)

Date of measurement; 7/7/2026

A. Experimental conditions.

Probe 3423-EPGO-426
ConvF 2.37
Area Scan dx=15mm dy=15mm, Complete
Zoom Scan 5x5x7,dx=8mm dy=8mm
dz=5.0mm,Complete
Phantom Validation plane
Device Position Body
Band NR band 71
Signal NR FDD

Channel Center [NR-ARFCN] / Channel
Center [MHZ]

Middle (136100)/ frequency 680.50 Mhz

Cell Bandwidth 20 Mhz
Modulation DFT-s-OFDM - QPSK
subcarrier spacing (SCS) 30 kHz
Middle TX Frequency (MH2z) 680.50
B. Permitivity
Middle TX Frequency (MH2z) 680.50
Relative permitivity (real part) 41.41
Relative permitivity (imaginary part) 22.36
Conductivity (S/m) 0.84
C. SAR Surface and Volume
SURFACE SAR VOLUME SAR

Wikg
0.256
. 0.225
0.194
0163
0132
0.101
0.070

l 0.038
0.008

Wiikg
0.276

. 0.244
0212
0180

0148
o7

0.085

. 0.053
0.021

Maximum location: X=5.00, Y=-36.00 ; SAR Peak: 0.44 W/kg

D. SAR 19 & 10g

SAR 10g (W/KQ) 0.133
SAR 1g (W/KQ) 0.272
Variation (%) 1.26
Horizontal validation criteria: minimum 24.00
distance (mm)
Vertical validation criteria: SAR ratio M2/M1 61.41
(%)
E. Z Axis Scan
Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00

SAR (W/Kg) | 0.491 0.276 0.130

0.115 0.062 0.047 0.032
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33# SAR Measurement at NR band 78 (Cheek, Left)
Date of measurement; 16/7/2026

A. Experimental conditions.

Probe 3423-EPGO-426
ConvF 2.20
Area Scan dx=12mm dy=12mm, Complete
Zoom Scan 7X7X7,dx=5mm dy=5mm
dz=5.0mm,Complete
Phantom Left head
Device Position Cheek
Band NR band 78
Signal NR TDD
Channel Center [NR-ARFCN] / Channel Middle (636666)/ frequency 3549.99 Mhz
Center [MHZ]
Cell Bandwidth 100 Mhz
Modulation DFT-s-OFDM - QPSK
subcarrier spacing (SCS) 30 kHz
Middle TX Frequency (MHz) 3549.99
pattern/periodicity/DL Dur/DL Sym/UL Dur/UL not Specified
Sym/CG Sym
B. Permitivity
Middle TX Frequency (MH2z) 3549.99
Relative permitivity (real part) 38.55
Relative permitivity (imaginary part) 15.29
Conductivity (S/m) 3.02
C. SAR Surface and Volume
SURFACE SAR VOLUME SAR

o
0238
0212
0184
0.156
0.128

i
0234
. 0206
0178
0.150
0123

0.095 0.100
0.067 0.073

4 ‘lu.aaa 4 ‘lu.ms
i 0.011 il 0.017

Maximum location: X=-49.00, Y=-39.00 ; SAR Peak: 0.35 W/kg

D. SAR 19 & 109

SAR 10g (W/KQg) 0.125
SAR 1g (W/KQ) 0.214
Variation (%) 0.98
Horizontal validation criteria: minimum 14.14
distance (mm)
Vertical validation criteria: SAR ratio M2/M1 67.37
(%)

E. Z Axis Scan
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Z (mm) 0.00 4.00 9.00 14.00 19.00 24.00 29.00
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34# SAR Measurement at NR band 78 (Body, Validation Plane)

Date of measurement; 16/7/2026

A. Experimental conditions.

Probe 3423-EPGO-426
ConvF 2.20
Area Scan dx=12mm dy=12mm, Complete
Zoom Scan 7X7X7,dx=5mm dy=5mm
dz=5.0mm,Complete
Phantom Validation plane
Device Position Body
Band NR band 78
Signal NR TDD

Channel Center [NR-ARFCN] / Channel
Center [MHZ]

Middle (636666)/ frequency 3549.99 Mhz

Cell Bandwidth 100 Mhz
Modulation DFT-s-OFDM - QPSK

subcarrier spacing (SCS) 30 kHz

Middle TX Frequency (MH2z) 3549.99

pattern/periodicity/DL Dur/DL Sym/UL Dur/UL

not Specified

Sym/CG Sym
B. Permitivity
Middle TX Frequency (MH2z) 3549.99
Relative permitivity (real part) 38.55
Relative permitivity (imaginary part) 15.29
Conductivity (S/m) 3.02
C. SAR Surface and Volume
SURFACE SAR VOLUME SAR
Moo BE
N 14 i,
0179 ‘. ‘ 0.249
n: |

Maximum location: X=7.00, Y=-45.00 ; SAR Peak: 0.95 W/kg

D. SAR 19 & 109

SAR 10g (W/KQg) 0.183
SAR 1g (W/KQ) 0.457
Variation (%) -2.16
Horizontal validation criteria: minimum 7.07
distance (mm)
Vertical validation criteria: SAR ratio M2/M1 50.60
(%)

E. Z Axis Scan
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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
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Summary:

This document presents the method and results fom an acoedited COMOSAR Dosimetric E-Fisld
Probe calibmtion performed at MVG, using the CALTPROBE test bench, for use with a MVG
COMOSAR. system onby. The fest resulfs covered by acoedimtion are raceable to the htemational
Syztemof Units (SI).
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1 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR DOSIMETRIC E FIELD FROBE
Manufactorer MVG
Model 5S5E2
Serial Number 3423-EPGO-426
Product Condition (new / used) New
Frequency Fanze of Probe 0.15 GHz-7.5GH=z
Flesistance of Three Dipoles at Connector Dipole 1: R1=0.241 M0
Dipole 2: R2=0.213 MO
Dipole 3. R3=0.233 MO

1 FRODUCT DESCEIFTION

11 GENERAL INFORMATION

MVG's COMOSAR E field Probes are tmilt in accordance to the IEC/TEEE 62209-1528 and FCC
EDB255664 DO standards.

Figure 1 - MPG COMOSAR Dosimetric E field Probe

Probe Langth 330 mm
Length of Individual Dipoles 2 mm
DNaximmm external diamater B mm
Probe Tip External Diameter 2.5 mm
Distance between dipoles / probe extremity | 1 mm

2 MEASUREMENT METHOD

The IEC/TEEE 62209-1528 and FCC KDBE65664 D01 standards provide recommended pracices for
the probe calibrations, including the performance characteristics of interest and methods by which to
assess their effact All calibrations | measurements performed meet the fore-mentionsd standards.

31 SEMSITIVITY
The sensitivity factors of the three dipoles were determined using a two step calibration method (air
and tizmme simmlating liqguid) nsing wavezuides as outlined in the standards for frequency range §00-
T5000Hz and using the calorimeter cell method (fransfer method) as outlined in the standards for
frequency 150450 MHz.
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31 LIMEARTITY

The evalnation of the linearity was done in free space using the wavegnids, performing a power swesp
to cover the SAR range 0.01W/kg to 100W kg

33 LSOTROPY

The axial isotropy was evaliated by exposing the probe to a reference wave fom a standard dipole
with the dipole mounted under the flat phantom in the test confizuration suggested for system
validations and checks. The probe was rotated along its main axis fom 0 to 360 degrees in 15- degree
steps. The hemispherical isotropy is determined by mserting the probe in 3 thin plasac box filled with
tissne-equivalent liquid, with the plastic box illuminated with the fields from a half wave dipole. The
dipole is rotated about its axis (0°-1807) in 15° increments. At each step the probe is rotmted about its
axis (0*-360%).

34 BOUNDARY EFFECT

The boundary effect is defined as the deviation betwesn the 5AF. measured data and the expected
exponential decay in the liquid when the probe is oriented normal to the interface. To evaluate this
effact, the liquid filled flat phantom is exposed to fields from either a reference dipole or waveguide.
‘With the probe nonmal to the phantom surface, the peak spatal average SAR is measured and compared
to the analytical value at the surface.

The boundary effect uncertsiniy can be estimated according to the followinz uncertaimry
approximaton foromla based on linear and exponental exgapolations between the surface and 4, +
a’,‘q,along lines that are approximately normal to the surface:

NChH
SAE e |t ] = AR, —”i'l—] fior [dh, + g ) = 10 mn
% - A

Wwhere

SARyncentainty is the uncertainty in percent of the probe boundary effact

dhe iz the distance beraeen the surface and the closest coom-soan measurement
point, in millimatra

Agp is the separation distance between the first and second messurement points that
are closest to the phantom mrface, in millimere, assuming the bonndary effect
at the second location is negligible

] is the minimum penstration depth in millimetres of the head tissue-squivalent
liguids defined in this standard ie, &# 14 mm at 3 GHz:

ASARL. in percent of SAF is the deviation between the measured SAF value, at the

distance di,e fom the boundary, and the analytcal SAR value.

The meamared worst case boundary effect SARuncertamty[%] for scanning distances larger than 4mm
is 1.0% Limit 2%).
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4 MEASUREEMENT UNCEETAINTY
The midelines outdined in the IEC/TEEE 62209-1528 and FCC EDBR65664 D01 standards wera
followed to generate the measurement uncertainty associated with a SAF. probe calibration using the
waveruide or calorimerric cell technique depending on the frequency.

The estimated expanded uncertzinty (k=2 in calibraton for SAR (Wikg) is +/-11% for the fequency
range 150-4500MHz

The estimated expanded uncertzinty (k=2 in calibration for SAR (Wikg) is +/-14% for the fequency
range G00-T50MHz

& CAITEEATION RESULTS

Ambient condition
Liguid Temperamre +-1°C
Lab Temperature 2W+-1°C
Lab Hunudity 30-70 %

31 CAITBRATION IM ATR

The following curve represents the messurement in wavepumde of the voltage picked up by the probe
toward the E-feld zenerated inside the waveguids.

Calibrafsan cunsas

Lty
=
‘a.n.-
L

EFet i1
A
;
§

where

ViEvoltage readings on the 3 channels of the probe

DCP~diede compression point given below for the 3 channels of the probe
HNormi—dipole sensitivity given below for the 3 channels of the probe
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MNomnx dipole | Normy dipole | Normez dipole
1 Vieim) | 2 eviovim)®) | 3 eviovimy)
0.78 062 0.8s
DCE dipole 1 | DCP dipole 2 | DCP dipole 3
(mW) (mW) {mV)

105 108 107

31 CATIBEATION IM LIQUID

The calorimeter cell or the waveguide is nsed to determine the calibration in liquid using the formmala
below.

[

2
Sair

ContF =

The E-field in the liquid is determined from the 5AF. measurement according to the below formula.

2 FAR
Eipe =

where

o=the conductivity of the hiquid

p=the volimetric density of the liquid

S5AR=ths SAF measured from the fornmla that depends on the semp used The SAR fornmlas are
given below

For the calorimeter cell (150450 MHz), the formmla is:

aTr
SAR=c—
ik

where
=the specific beat for the LHquid
dT/dr=the temperatare rises over the time

For the waveguide semp (600-75000 MHz), the foromla is:
LT
S4R = L
where
a=the larger cress-sectional of the wavemide
b=the smaller cross-sactional of the wavegmide

b=the skin depth for the liquid in the wavepuide
Pw~the power delivered to the liquid
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The below table summarnizs the ConvF for the calibrated iquid The oarves give examplas for the
measured 5AR depending on the voltage in some Lguid.

Liguid Fi Comf
-Eﬁil
HL50 T 237
HLEG0 s3] 2.3
HLB00 BOo 2.23
HLTBO0 TEOD 245
HLTB00 TE00 el k]
HLHO00 2000 203
[HCZ300 200 201
HLEEED 2450 205
HLEHGO0 2500 285
THCIS00 ki) 2.
HLIGO0 kLoii] 2.M
HLITOO ] 2171
HLIBO0 SO0 ]
HLAEAI LR 240
HLAGO0 AE00 233
HL£000 4000 2.37
HLEZO0 L] 2107
HLEHO B0 211
HLAG00 RE00 220
HL5EO0 BEO0 2H
1| Praquarcy ity I = -S0M S baicre A0ANE, TTTRE T AT A E = BPE wd T E Eem BE
AN HL IS HAH & HLS300

6 VEERIFICATION EESULTS

The fimures 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 isotmopy.

R

Limanky
15
am
o
P
B 0
o
3%
8
an
= .
[} W00 e 2 WY 1 s SR B s

EFickd [v/m

Lingaarthy =i. 1 42% [+10 0608}
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)

LIST OF EQUIFMENT

Equipment Summary Sheet

Equipment Manufactarer / . . Curremt Next Calibration
Description Model Tdeniication No | e atine Date Date
CALIPROBE Test . Valdated Nocd  |Vaidated.  Moecdl
Bench Version 2 A required. required.
Network Analyzer | Ronde b Schwar 100203 nasm (Tl
Metwork Analyzer — | Rohde & Schwarz
L et 101223 072025 O0v/2028
Miultmeter Keithley 2000 413087 2023 0202026
Signal Generator | FOnE 5 Sewarz 108580 032025 030028
Characterized prior to| Characterized pricr to
Amplifier MG MODU-023-C-0002) oot Mo cal required. | test. Mo cal requirsd.
Power Meter NILUSE 5230 170100013 082024 082027
Power Meter Keysight LZ000A | SN: MyB2340002 102025 10208
S - Characterized prior to| Characterized prior to)
Directional Coupler Krytar 158020 131467 test. No cal requirsd. | test. Mo cal requirsd.
Fluorptic Thermomete UM3SEIselumdman|  gapy 0e2025 tar2028
. SNIZE  |Valdzsd Nocd | |Vaidated Mocd
Coaxdal ezl MV CORMCELL 1 |requied requires.
. Valdst=d Nocd | |Vaidated. Nocdl
Waeguide MVG sNaziewez 1 [ 2P apired.
P SH3Z16  |valdm=d Mocd | |Vaidated. Mocdl
Liquid transition MuG WELIQ 066001 |requned. required.
Page: 9410
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Waveguice MVG SN azieWed_1 [adaed Nocd - latasted o cd
— - SNIZIE | |Valdsed Mocd | |Vaidated Mo cd
Liquid transition WG WELIO_DGO00 1 |required. e p—
Waveguice MVG SN 3216 WEE_1 ﬁ:ﬁj Nocd gﬂf Mo 3l
— - SN |Valdsed Mocd | |Vaidated Mo cd
Liquid transition WV WELIG_ 13500 1 |requined. e—
Waveguide MG SN 32116 WGE_1 af‘zﬁj Mo cd mﬁ No cal
— - SNIZIE | |Valawed Mocd | |Vaidated. Mo cd
Liquid transition MG WGLIO_1G8008_1 |requined. recuired.
— - SNI216  |Vaidaed Nocd | [Vaidated. No o
Liquid transition MG WELIQ_ 1GR00H_ 1 |required. required.
Waveguice MG SN 3216 WG1D_1 gﬁiﬁj Moo mﬁ No cal
— - SNIZIE  |Vaidated Nocd  [Vaidated. Mo o
Liquid transition WG WELIO_3G500_1 |required. recuired.
- . |[Valdsed Mocd [Vaidated. Mo o
Waveguice MG SN 32118 WET2_1 | (e pion
— - SNIZIE | |Valdsed Mocd | [Vaidated Mo cd
Liquid transiticn MG WELIQ_FGO0D_ 1 [required, required.
Waveguide MG SN 1B WGH_1 gf‘zﬂd Mo cd mﬁ Mo cal
— - SNIZIE | |Valamed Mocd | |Vadated Mo cd
Liquid transition MG WELIQ TG000 1 |required. recuired.
Temperature [ Humidty  Tasto 184 11 44725330 062024 062027
.ngﬂ‘.' 1038
Temploer ACE DDD N FT MVEEISSTTE COLROL aderwl
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Ref : ACR.53.23.24.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 REFERENCE DIPOLE

FREQUENCY: 750 MHZ
SERIAL NO.: SN 03/15DIP0G750-355

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

Calibration date: 02/21/2024
v, cofrac

ETALONNAGE

Accreditations #2-6789 and #2-6814
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 SAR reference dipole calibration
performed in MVG using the COMOSAR test bench. All calibration results are traceable to
national metrology institutions.
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEC/IEEE 62209-1528 and
FCC KDB865664 D01 standards for reference dipoles used for SAR measurement system

validations and the measurements that were performed to verify that the product complies with the

fore mentioned standards.

2 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR 750 MHz REFERENCE DIPOLE
Manufacturer MVG

Model SID750

Serial Number SN 03/15DIP0G 750-355

Product Condition (new / used) Used

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

MVG’s COMOSAR Validation Dipoles are built in accordance to the IEC/IEEE 62209-1528 and
FCC KDB865664 D01 standards. The product is designed for use with the COMOSAR test bench
only.

Figure 1 - MVG COMOSAR Validation Dipole

Page: 4/8
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4 MEASUREMENT METHOD

4.1 MECHANICAL REQUIREMENTS

The IEC/IEEE 62209-1528 and FCC KDB865664 D01 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 mm 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.

42 S11 PARAMETER REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a S11 of -20 dB or
better. The S11 measurement shall be performed against a liquid filled flat phantom, with the
phantom constructed as outlined in the fore mentioned standards. A direct method is used with a
network analyser and its calibration kit, both with a valid ISO17025 calibration.

43 SAR REQUIREMENTS
The IEC/IEEE 62209-1528 and FCC KDB865664 D01 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.

S MEASUREMENT UNCERTAINTY

5.1 MECHANICAL DIMENSIONS

For the measurement in the range 0-300mm, the estimated expanded uncertainty (k=2) in calibration
for the dimension measurement in mm is +/-0.20 mm with respect to measurement conditions.

For the measurement in the range 300-450mm, the estimated expanded uncertainty (k=2) in
calibration for the dimension measurement in mm is +/-0.44 mm with respect to measurement
conditions.

52 S11 PARAMETER

The estimated expanded uncertainty (k=2) in calibration for the S11 parameter in linear is +/-0.08
with respect to measurement conditions.

53 SAR

The guidelines outlined in the IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards were
followed to generate the measurement uncertainty for validation measurements.

The estimated expanded uncertainty (k=2) in calibration for the 1g and 10g SAR measurement in
W/kg is +/-19% with respect to measurement conditions.

Page: 5/8
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6 CALIBRATION RESULTS

6.1 MECHANICAL DIMENSIONS
L mm h mm d mm
Measured Required Measured Required Measured Required
- 176.00 +/- 2% - 100.00 +/- 2% - 6.35 +/- 2%
6.2 S11 PARAMETER
6.2.1 S11 parameter in Head Liquid
Frequency, MHz
650 660 680 720 740 760
Frequency (MHz) S11 parameter (dB) Requirement (dB) Impedance
750 -29.73 -20 52.5Q +2.2i1Q
6.3 SAR

The IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards state that the system validation
measurements must be performed using a reference dipole meeting the fore mentioned return loss
and mechanical dimension requirements. The validation measurement must be performed against a
liquid filled flat phantom, with the phantom constructed as outlined in the fore mentioned standards.
Per the standards, the dipole shall be positioned below the bottom of the phantom, with the dipole
length centered and parallel to the longest dimension of the flat phantom, with the top surface of the
dipole at the described distance from the bottom surface of the phantom.

6.3.1 SAR with Head Liquid

The IEC/IEEE 62209-1528 and FCC KDB865664 DO1 standards state that the system validation
measurements should produce the SAR values shown below (for phantom thickness of 2 mm), within
the uncertainty for the system validation. All SAR values are normalized to 1 W forward power. In
bracket, the measured SAR is given with the used input power.
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Software OPENSAR V35

Phantom SN 13/09 SAM68

Probe 3523-EPGO-429

Liquid Head Liquid Values: eps' : 45.0 sigma : 0.87

15.0 mm
dx=8mm/dy=8mm
dx=8mm/dy=8mm/dz=5mm

Distance between dipole center and liquid
Area scan resolution
Zoon Scan Resolution

Frequency 750 MHz
Input power 20 dBm
Liquid Temperature 20+/-1°C
Lab Temperature 20+/-1°C
Lab Humidity 30-70 %
Frequency 1g SAR (W/ 10g SAR (W/kg)
Measured | Measured Target Measured | Measured Target
normalized | normalized normalized | normalized
to 1W to 1W to1W to 1W
750 MHz 0.86 8.60 8.49 0.58 5.78 5.55
\ .

Vg
334

| | M,
2304 1.0
230 - \
G
o Zos
|12 =
RE [
23¢ & 06
I:.:c- ™
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mvG

7 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No Current Next Calibration
Description Model °| Calibration Date Date
SAM Phantom MVG SN Eopsamgs [adated Noeal.  Malidated..  No el
required. required.
COMOSAR Test Bench Version 3 NA el B o
required. required.
Network Analyzer R°hdez&vfﬂch""arz 100203 08/2021 08/2024
Network Analyzer — Rohde & Schwarz
Calibration kit 7V-7235 MRS HRnEe ke
Calipers Mitutoyo SN 0009732 11/2022 112025
Reference Probe MVG 3523-EPGO-429 11/2023 11/2024
Multimeter Keithley 2000 4013982 02/2023 02/2026
Signal Generator | RoNde & Schwarz 106589 03/2022 03/2025
Amplifier MVG MODU-023-C-0002 | Characterized prior to (Characterized prior to
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
Directional Coupler Krytar 158020 131467 Characterized prior to|Characterized prior to
test. No cal required. |test. No cal required.
Tempsarature/ HUmidRY| e 164 1 44225320 06/2021 06/2024
Sensor
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MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 835 MHZ
SERIAL NO.: SN 03/15DIP0G835-347

Calibrated at MVG
Z.1. de la pointe du diable
Technopdle Brest Iroise — 295 avenue Alexis de Rochon
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Accreditations #2-6789 and #2-6814
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 SAR reference dipole calibration
performed in MVG using the COMOSAR test bench. All calibration results are traceable to
national metrology institutions.
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEC/IEEE 62209-1528 and
FCC KDB865664 D01 standards for reference dipoles used for SAR measurement system
validations and the measurements that were performed to verify that the product complies with the

fore mentioned standards.

2 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR 835 MHz REFERENCE DIPOLE
Manufacturer MVG

Model SID835

Serial Number SN 03/15DIP0G835-347

Product Condition (new / used) Used

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

MVG’s COMOSAR Validation Dipoles are built in accordance to the IEC/IEEE 62209-1528 and
FCC KDB865664 D01 standards. The product is designed for use with the COMOSAR test bench
only.

Figure 1 — MVG COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

4.1 MECHANICAL REQUIREMENTS

The [EC/IEEE 62209-1528 and FCC KDB865664 D01 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 mm 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.

42 S11 PARAMETER REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a S11 of -20 dB or
better. The S11 measurement shall be performed against a liquid filled flat phantom, with the
phantom constructed as outlined in the fore mentioned standards. A direct method is used with a
network analyser and its calibration kit, both with a valid ISO17025 calibration.

43 SAR REQUIREMENTS
The IEC/IEEE 62209-1528 and FCC KDB865664 D01 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.

S MEASUREMENT UNCERTAINTY

5.1 MECHANICAL DIMENSIONS

For the measurement in the range 0-300mm, the estimated expanded uncertainty (k=2) in calibration
for the dimension measurement in mm is +/-0.20 mm with respect to measurement conditions.

For the measurement in the range 300-450mm, the estimated expanded uncertainty (k=2) in
calibration for the dimension measurement in mm is +/-0.44 mm with respect to measurement
conditions.

52 S11 PARAMETER

The estimated expanded uncertainty (k=2) in calibration for the S11 parameter in linear is +/-0.08
with respect to measurement conditions.

53 SAR

The guidelines outlined in the IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards were
followed to generate the measurement uncertainty for validation measurements.

The estimated expanded uncertainty (k=2) in calibration for the 1g and 10g SAR measurement in
Wrkg is +/-19% with respect to measurement conditions.
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6 CALIBRATION RESULTS

6.1 MECHANICAL DIMENSIONS

L mm h mm d mm

Measured Required Measured Required Measured Required

- 161.00 +/- 2% - 89.80 +/- 2% - 3.60 +/- 2%

6.2 S11 PARAMETER

6.2.1 S11 parameter in Head Liquid

Frequency, MHz
820 840 860 880 900 920 935

Frequency (MHz) S11 parameter (dB) Requirement (dB) Impedance
835 -42.84 -20 50.50 + 0.51Q2
63 SAR

The IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards state that the system validation
measurements must be performed using a reference dipole meeting the fore mentioned return loss
and mechanical dimension requirements. The validation measurement must be performed against a
liquid filled flat phantom, with the phantom constructed as outlined in the fore mentioned standards.
Per the standards, the dipole shall be positioned below the bottom of the phantom, with the dipole
length centered and parallel to the longest dimension of the flat phantom, with the top surface of the
dipole at the described distance from the bottom surface of the phantom.

6.3.1 SAR with Head Liquid

The IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards state that the system validation
measurements should produce the SAR values shown below (for phantom thickness of 2 mm), within
the uncertainty for the system validation. All SAR values are normalized to 1 W forward power. In
bracket, the measured SAR is given with the used input power.
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