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TCT

Report No.: TCT240318E062

LTE Band 41

| MEASUREMENT 1

Low Band SAR (Channel 41490):

Date: 04/09/2024

Frequency (MHz) 2680.000000
Relative permittivity (real part) 39.009335
Relative permittivity (imaginary part) 13.553667
Conductivity (S/m) 1.952481
Variation (%) 2.250000
Crest Factor 1.0
Probe Conversion factor 4.36

Z-Cuts Control

E-Field Probe: SSE2 (SN 25/22 EPGO375)
Area Scan dx=12mm dy=12mm, h=5.00 mm
ZoomScan 5x5x7,dx=5mm dy=5mm
dz=5mm,Complete/ndx=8mm dy=8mm, h=
5.00 mm
Phantom Left head
Device Position Cheek
Band LTE band 41(1 RB#0)
SURFACE SAR VOLUME SAR
et ) E

0. 045001
0. 033285
nnnnnn

uuuuuu

I-Cuts Controel

SAR1g (W/KQ)

<i Upper Cut <i Upper Cut
Lover Cut »> =1y Lower Cut > =iy
3r | gomea) 050 120 %0 b0 40 é 3 80 90 120 150 ) o) 050 120 50 6o 30 i 3 60 o 120 150
For x e iz 1w
Maximum location: X=-63.00, Y=-70.00 SAR Peak: 0.14 W/kg
SAR 10g (W/Kg) 0.057992
0.091830

Hotline: 400-6611-140  Tel: 86-755-27673339
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Report No.: TCT240318E062
Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/KQ) 0.1351 0.0964 0.0630 0.0418 0.0287
0. 14-
0.12
— N
B 0.10 N
= 0.08 N
= N
2 0. 08 N
“ 0. 04 o,
0. 02-; e .
0.02.55.07.5 12.5 17.5 22.5 0. 0
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Hot spot position
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TCT

Report No.: TCT240318E062

| MEASUREMENT 2

Low Band SAR (Channel 41490):

Date: 04/09/2024

SAR Visualisation Graphical Interface

tensity Zoom InfOut

0119339
0. 0R2131 Bo i
0. 044923
Ul O L]

Z-Cuts Control

<< Upper Cut
nn

=0
Lover Cut »> =1z

—150-} " T T , v " ) T 1 d
-150 -120 -%0 -60 -30 O 30 60 90 120 150

SAVE | Cancel x
e *x@m 3z T 6w

sssss

Frequency (MHz) 2680.000000
Relative permittivity (real part) 39.009335
Relative permittivity (imaginary part) 13.553667
Conductivity (S/m) 1.952481
Variation (%) -4.660000
Crest Factor 1.0
Probe Conversion factor 4.36
E-Field Probe: SSE2 (SN 25/22 EPGO375)
Area Scan dx=8mm dy=8mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm
dz=5mm,Complete/ndx=8mm dy=8mm, h=
5.00 mm
Phantom Validation plane
Device Position Body back (10mm)
Band LTE band 41(1 RB#0)
SURFACE SAR VOLUME SAR

Zoon In/Out

Volme Radiated Intensit

0. 24RAR1
0. 210438

0 177794
0134151

;;;;;;

I-Cuts Controel

<< Upper Cut
nn

=0
Lover Cut > =iz

—150-H 0 " T 0 I T v v 1 i
-150 -1200 -30 -A0 -30 0 30 A0 %0 120 150

SAVE Cancel X

Maximum location: X=25.00, Y=-34.00 SAR Peak: 0.94 W/kg

SAR 10g (W/Kg)

0.291144

SAR 1g (W/KQg)

0.551820

I

Hotline: 400-6611-140  Tel: 86-755-27673339
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TCT i n
TESTING CENTRE TECHNOLOGY Report No.: TCT240318E062

Z (mm) 0.00 4.00 9.00 14.00 19.00
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“ [
0.2 -
0.1+ T~ |
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Hot spot position
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TCT

Report No.: TCT240318E062

| MEASUREMENT 3

Date: 04/09/2024

Low Band SAR (Channel 41490):.
Frequency (MHz) 2680.000000
Relative permittivity (real part) 39.009335
Relative permittivity (imaginary part) 13.553667
Conductivity (S/m) 1.952481
Variation (%) -3.520000
Crest Factor 1.0
Probe Conversion factor 4.36
E-Field Probe: SSE2 (SN 25/22 EPGO375)
Area Scan dx=12mm dy=12mm, h=5.00 mm
ZoomScan 5x5x7,dx=5mm dy=5mm
dz=5mm,Complete/ndx=8mm dy=8mm, h=
5.00 mm
Phantom Validation plane
Device Position Body back (hotspot 10mm)
Band LTE band 41(1 RB#0)
SURFACE SAR VOLUME SAR

tensity Zoom InfOut

sssss

0. PRARAY

0. 198816 |
n 1ANad1

0.1230A5

0. 0RF1RG9 Bo i

0.047313

U Luzsa

Z-Cuts Control

<< Upper Cut
nn

i< o
Lover Cut »> =1z
50120 50 6o % 6 3 60 so 120 130
SAVE | Cancel .

Fr xem 5z T 6w

Zoon In/Out

Volme Radiated Intensit

0.290240
0. 251481
0. 212722
n 173067
0. 135204
aaaaaa B
0. 057685
Ul Ulmas

I-Cuts Controel

<< Upper Cut
nn

=0
Lover Cut > =iz

—150-H 0 " T 0 I T v v 1 i
-150 -1200 -30 -A0 -30 0 30 A0 %0 120 150

SAVE Cancel X

Maximum location: X=25.00, Y=-34.00 SAR Peak: 0.95 W/kg

SAR 10g (W/Kg)

0.295220

SAR 1g (W/KQg)

0.567915

I

Hotline: 400-6611-140  Tel: 86-755-27673339
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Report No.: TCT240318E062

Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/KQ) 0.9526 0.6003 0.3259 0.1757 0.0976
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TCT

Report No.: TCT240318E062

LTE Band 66

| MEASUREMENT 1

Low Band SAR (Channel 132572):

Date: 03/25/2024

Frequency (MHz)

1770.000000

Relative permittivity (real part) 40.115910
Relative permittivity (imaginary part) 14.136136
Conductivity (S/m) 1.360603
Variation (%) 1.300000

Crest Factor 1.0

Probe Conversion factor 4.36

E-Field Probe: SSE2 (SN 25/22 EPGO375)
Area Scan dx=8mm dy=8mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm
dz=5mm,Complete/ndx=8mm dy=8mm, h=
5.00 mm
Phantom Left head
Device Position Cheek
Band LTE band 66(1 RB#0)

SURFACE SAR

SAR Visualisation Graphical Interf

= X (mm) [Fe5 T (om)

VOLUME SAR

AR Visualisation Graphical

Maximum location: X=-49.00, Y=-48.00 SAR Peak: 0.88 W/kg

SAR 10g (W/Kg)

0.284588

SAR1g (W/KQ)

0.400219

Hotline: 400-6611-140

Tel: 86-755-27673339
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68 0 s 5

TESTING CENTRE TECHNOLOGY

Report No

.. TCT240318E062
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Hot spot position
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TCT

Report No.: TCT240318E062

| MEASUREMENT 2 \

Low Band SAR (Channel 132572):

Date: 03/25/2024

1770.000000

Frequency (MHz)
Relative permittivity (real part) 40.115910
Relative permittivity (imaginary part) 14.136136
Conductivity (S/m) 1.360603
Variation (%) -0.110000
Crest Factor 1.0
Probe Conversion factor 4.36
E-Field Probe: SSE2 (SN 25/22 EPGO375)
Area Scan dx=8mm dy=8mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm
dz=5mm,Complete/ndx=8mm dy=8mm, h=
5.00 mm
Phantom Validation plane
Device Position Body back(10mm)
Band LTE band 66(1 RB#0)
SURFACE SAR VOLUME SAR

SAR Visualisation Graphical Interface

tensity Zoom InfOut

sssss

0. 492830
0. 411644

0. 086857
ORVIETSY

Z-Cuts Control

<< Upper Cut
nn

1= o
Lover Cut »> =1z
50120 50 6o % 6 3 60 so 120 130
SAVE | Cancel .

2 x@m) 3 T G

Zoon In/Out

Volme Radiated Intensit

0620163
0. R44RRT
0. 468971

777777

0. 242187 B i
0. 166586
[ORVEIEETE

I-Cuts Controel

<< Upper Cut
nn

=0

Lover Cut > =iz
—150-H D T T 0 I T T T T I
-150 -1200 -30 -A0 -30 0 30 60 90 120 150

SAVE Cancel X

Y=-10.00 SAR Peak: 1.71W/kg

Maximum location: X=-31.00,
SAR 10g (W/KQ) 0.456856
SAR 1g (W/KQ) 0.775150

Hotline: 400-6611-140  Tel: 86-755-27673339
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Report No.: TCT240318E062

Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/KQ) 1.6815 1.2249 0.8114 0.5320 0.3452
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7125 \\
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[
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Hotline: 400-6611-140  Tel: 86-755-27673339
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TCT

Report No.: TCT240318E062

| MEASUREMENT 3

Low Band SAR (Channel 132572):

Date: 03/25/2024

1720.000000

SAR Visualisation Graphical Interface

tensity Zoom InfOut

sssss

Z-Cuts Control

<< Upper Cut
nn

=0
Lover Cut »> =1z

—150-} " T T , v " ) T 1 d
-150 -120 -%0 -60 -30 O 30 60 90 120 150

SAVE | Cancel x
’327 X (un) ’T T ()

Frequency (MHz)
Relative permittivity (real part) 40.115910
Relative permittivity (imaginary part) 14.136136
Conductivity (S/m) 1.360603
Variation (%) 0.420000
Crest Factor 1.0
Probe Conversion factor 4.36
E-Field Probe: SSE2 (SN 25/22 EPGO375)
Area Scan dx=8mm dy=8mm, h=5.00 mm
ZoomScan 5x5x7,dx=8mm dy=8mm
dz=5mm,Complete/ndx=8mm dy=8mm, h=
5.00 mm
Phantom Validation plane
Device Position Body back((hotspot10mm)
Band LTE band 66(1 RB#0)
SURFACE SAR VOLUME SAR

Zoon In/Out

Volme Radiated Intensit

0.791107
0 712741
0. 636374
0. FRANOT

0. 481641 1
0 eneoTe

0. 32A90R

0. 245541 - i

0.17217¢

ORCRENT

I-Cuts Controel

<< Upper Cut
nn

=0

Lover Cut > =iz

—150-H 0 " T 0 I T v v 1 i
-150 -1200 -30 -A0 -30 0 30 A0 %0 120 150

SAVE Cancel X

Maximum location: X=31.00, Y=-10.00 SAR Peak: 1.76 W/kg

SAR 10g (W/Kg)

0.475000

SAR 1g (W/KQ)

0.784473

Hotline: 400-6611-140  Tel: 86-755-27673339
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Report No.: TCT240318E062

Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/KQ) 1.7345 1.2553 0.8255 0.5389 0.3499
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1. 50 N
w1.25 \
= 1.00 \‘
% 0.7 ]
0. 50
o
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0.02.55.07.5 12.5 17.5 22.5 30.0
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Hotline: 400-6611-140  Tel: 86-755-27673339

Hot spot position
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TCT

WLAN 2.4G

Report No.: TCT240318E062

MEASUREMENT 1

Middle Band SAR (Channel 06):

Date: 04/01/2024

2437.000000

SAR Visualisati

tensity Zoom InfOut

sssss

0. 1R93AR
0.161113

N 137RAG
0. 10404

Frequency (MHz)
Relative permittivity (real part) 37.821613
Relative permittivity (imaginary part) 13.546980
Conductivity (S/m) 1.834111
Variation (%) -2.100000
Crest Factor 1.0
Probe Conversion factor 2.31
E-Field Probe: SSE2 (SN 25/22 EPGO375)
Area Scan dx=12mm dy=12mm, h=5.00 mm
ZoomScan 5x5x7,dx=5mm dy=5mm
dz=5mm,Complete/ndx=8mm dy=8mm, h=
5.00 mm
Phantom Left head
Device Position Cheek
Band IEEE 802.11b ISM
SURFACE SAR VOLUME SAR

Volme Radiated Intensit

0.237617
0. 210874
0. 184130
0 18737
0. 130Rdd

0. 077157
U UaUsLY

o

I-Cuts Controel

Eale 50 120 30 -d0 -0 EEREE Enle S 120 a0 -d0 &0 EEREE
B % a0 For 1w
Maximum location: X=-17.00, Y=24.00 SAR Peak: 0.59 W/kg
SAR 10g (W/Kg) 0.180066
SAR1g (W/Kg) 0.205053

Tel: 86-755-27673339
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Report No.: TCT240318E062
Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/KQ) 0.5375 0.4516 0.3546 0.2692 0.1956
0.5-
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o 04 ~
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Hot spot position
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TCT

Report No.: TCT240318E062

| MEASUREMENT 2

Middle Band SAR (Channel 06):

Date: 04/01/2024

Frequency (MHz)

2437.000000

Relative permittivity (real part) 37.821613
Relative permittivity (imaginary part) 13.546980
Conductivity (S/m) 1.834111
Variation (%) 1.100000

Crest Factor 1.0

Probe Conversion factor 2.31

SAR Visualisation Graphical Interface

Zoom In/Out

surface Ragdiated Intensity
150+

.

~150- — " — i — " —
-150 -120 -90 -60 -30 O 30 60 90 120 150
SAVE | Cancel 2
e «x

Colors Scale
(¥ /kg)

0. 490422

aaaaaaa

Z-Cuts Control

<< Upper Cut
z= o nn
Lower Cut »>

Gn) [3Z T o)

E-Field Probe: SSE2 (SN 25/22 EPGO375)
Area Scan dx=12mm dy=12mm, h=5.00 mm
ZoomScan 5x5x7,dx=5mm dy=5mm
dz=5mm,Complete/ndx=8mm dy=8mm, h=
5.00 mm
Phantom Validation plane
Device Position Body back(10mm)
Band IEEE 802.11b ISM
SURFACE SAR VOLUME SAR

SAR Visualization Graphical Interface

Zoom In/Qut

Volume Radiated Intensity

-

nnnnnnn
0. 44R074
0. 413300
0. RR0F2A
0. 347753
0. 314979

0. 052768
U uZuuLe

I-Cuts Control

<< Upper Cut
z=0 o
Lover Cut >>

~150 -— — U — —
-150 -120 -90 -60 -30 0 30 60 90 120 150
SAVE | Cancel -

Maximum location: X=-15.00,

Y=58.00 SAR Peak: 0.41 W/kg

SAR 10g (W/Kg)

0.077530

SAR1g (W/KQ)

0.193292

Hotline: 400-6611-140  Tel: 86-755-27673339
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Report No.: TCT240318E062

Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/KQ) 0.4080 0.3414 0.2729 0.2187 0.1755
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Hotline: 400-6611-140

Tel: 86-755-27673339

Hot spot position
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TCT

Report No.: TCT240318E062

| MEASUREMENT 3

Middle Band SAR (Channel 06):

Date: 04/01/2024

Frequency (MHz)

2437.000000

Relative permittivity (real part) 37.821613
Relative permittivity (imaginary part) 13.546980
Conductivity (S/m) 1.834111
Variation (%) 1.300000

Crest Factor 1.0

Probe Conversion factor 2.31

E-Field Probe: SSE2 (SN 25/22 EPGO375)

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

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

dz=5mm,Complete/ndx=8mm dy=8mm, h=
5.00 mm
Phantom Validation plane
Device Position Body back(10mm)
Band IEEE 802.11b ISM(hotspot)

SURFACE SAR

SAR Visualisation Graphical Interf

[F16 X (mn) [58 T (om)

VOLUME SAR

SAR Visualisation Graphical Interf

Zoon TnOut.

Volume Eadiated Int:

I-Cats Control
<< pper Cut.
z-10 n
Lower Cat 5>
SAVE Concel

Maximum location: X=-15.00,

Y=58.00 SAR Peak: 0.44 W/kg

SAR 10g (W/Kg)

0.127182

SAR 1g (W/KQ)

0.223788

Hotline: 400-6611-140  Tel: 86-755-27673339
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TESTING CENTRE TECHNOLOGY Report No.: TCT240318E062

Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/KQ) 0.4350 0.3604 0.2820 0.2182 0.1664
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TCT

Report No.: TCT240318E062

WLAN 5.2G

| MEASUREMENT 1

SAR (Channel 40):

Date: 04/11/2024

Frequency (MHz)

5200.000000

Relative permittivity (real part) 35.068832
Relative permittivity (imaginary part) 13.679428
Conductivity (S/m) 5.220788
Variation (%) 1.300000

Crest Factor 1.0

Probe Conversion factor 2.01

E-Field Probe: SSE2 (SN 25/22 EPGO375)
Area Scan dx=10mm dy=10mm, h=5.00 mm
ZoomScan 5x5x7,dx=4mm dy=4mm
dz=2mm,Complete/ndx=8mm dy=8mm, h=
5.00 mm
Phantom Right head
Device Position Cheek
Band IEEE 802.11a ISM

SURFACE SAR

Fex X @) [ T (n)

VOLUME SAR

Loner Cat >
SAVE Cancel

Maximum location: X=-25.00,

Y=40.00 SAR Peak: 0.16 W/kg

SAR 10g (W/Kg)

0.062740

SAR1g (W/KQ)

0.103952

Hotline: 400-6611-140  Tel: 86-755-27673339
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388 ) 2 )

TESTING CENTRE TECHNOLOGY

Report No

.. TCT240318E062

Z (mm)
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Hot spot position

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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TCT

Report No.: TCT240318E062

| MEASUREMENT 2

SAR (Channel 40):

Date: 04/11/2024

Probe Conversion factor

Frequency (MHz) 5200.000000
Relative permittivity (real part) 35.068832
Relative permittivity (imaginary part) 13.679428
Conductivity (S/m) 5.220788
Variation (%) 2.480000
Crest Factor 1.0
2.01

E-Field Probe:

SSE2 (SN 25/22 EPGO375)

dx=10mm dy=10mm, h=5.00 mm

SAR Visualisation Graphical Interface

tensity Zoom InfOut

sssss

0. 03R932
0. 035104

n 1715
0. 02737

b

Z-Cuts Control

<< Upper Cut
nn

=0
Lover Cut »> =1z

—150-} " T T , v " ) T 1 d
-150 -120 -%0 -60 -30 O 30 60 90 120 150

SAVE | Cancel x
’T X (un) ’T T ()

Area Scan
ZoomScan 5x5x7,dx=4mm dy=4mm
dz=2mm,Complete/ndx=8mm dy=8mm, h=
5.00 mm
Phantom Validation plane
Device Position Body back(10mm)
Band IEEE 802.11a ISM
SURFACE SAR VOLUME SAR

SAR Visualisation Graphical Interface

Zoon InfOut

Velume Radiated Intensit

R =

—z0}

0. 041459
0.037410
0. 033361

n' n2azi?
0. 1257A3

;;;;;;

Z-Cuts Control ~60]

< Uy Cut
pper Cur el
nn

=0
Lover Cut >> =&

—150-3 " v " v " " T T 1 i
-150 -120 -%0 -60 -30 O 30 B0 90 120 150

SAVE Cancel X

Maximum location: X=16.00, Y=63.00 SAR Peak: 0.34 W/kg

SAR 10g (W/Kg)

0.140642

SAR 1g (W/KQ)

0.268531

Hotline: 400-6611-140  Tel: 86-755-27673339
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Z (mm) 0.00 4.00 9.00 14.00 19.00

SAR (W/KQ) 0.3372 0.1876 0.0816 0.0317 0.0109

—
0.00- [~

1
o2 4 6 &8 10 12 14 16 18 20 22 24 26 28 30
Z (mm)

Hot spot position
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| MEASUREMENT 3

SAR (Channel 40):

Date: 04/11/2024

Probe Conversion factor

Frequency (MHz) 5200.000000
Relative permittivity (real part) 35.068832
Relative permittivity (imaginary part) 13.679428
Conductivity (S/m) 5.220788
Variation (%) -1.450000
Crest Factor 1.0
2.01

E-Field Probe:

SSE2 (SN 25/22 EPGO375)

dx=10mm dy=10mm, h=5.00 mm

SAR Visualisation Graphical Interface

tensity Zoom InfOut

sssss

0. 03R932
0. 035104

n 1715
0. 02737

b

Z-Cuts Control

<< Upper Cut
nn

=0
Lover Cut »> =1z

—150-} " T T , v " ) T 1 d
-150 -120 -%0 -60 -30 O 30 60 90 120 150

SAVE | Cancel x
’T X (un) ’T T ()

Area Scan
ZoomScan 5x5x7,dx=4mm dy=4mm
dz=2mm,Complete/ndx=8mm dy=8mm, h=
5.00 mm
Phantom Validation plane
Device Position Body back(10mm)
Band IEEE 802.11a ISM(hotspot)
SURFACE SAR VOLUME SAR

SAR Visualisation Graphical Interface

Zoon InfOut

Velume Radiated Intensit

R =

—z0}

0. 041459
0.037410
0. 033361

n' n2azi?
0. 1257A3

;;;;;;

Z-Cuts Control ~60]

< Uy Cut
pper Cur el
nn

=0
Lover Cut >> =&

—150-3 " v " v " " T T 1 i
-150 -120 -%0 -60 -30 O 30 B0 90 120 150

SAVE Cancel X

Maximum location: X=15.00, Y=60.00 SAR Peak: 0.34 W/kg

SAR 10g (W/Kg)

0.141431

SAR 1g (W/KQ)

0.255420
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Z (mm) 0.00 4.00 9.00 14.00 19.00

SAR (W/KQ) 0.3397 0.1890 0.0823 0.0317 0.0117

—
0.00- [~

1
o2 4 6 &8 10 12 14 16 18 20 22 24 26 28 30
Z (mm)

Hot spot position
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WLAN 5.8G

| MEASUREMENT 1

SAR (Channel 149):

Date: 04/17/2024

Frequency (MHz)

5745.000000

Relative permittivity (real part) 38.352823
Relative permittivity (imaginary part) 13.671675
Conductivity (S/m) 5.430828
Variation (%) 1.890000

Crest Factor 1.0

Probe Conversion factor 2.06

E-Field Probe: SSE2 (SN 25/22 EPGO375)
Area Scan dx=10mm dy=10mm, h=5.00 mm
ZoomScan 5x5x7,dx=4mm dy=4mm
dz=2mm,Complete/ndx=8mm dy=8mm, h=
5.00 mm
Phantom Left head
Device Position Cheek
Band IEEE 802.11a ISM

SURFACE SAR

E X @) [E T (n)

VOLUME SAR

Loner Cat >
SAVE Cancel

Maximum location: X=18.00, Y=-10.00 SAR Peak: 0.14 W/kg

SAR 10g (W/Kg)

0.073032

SAR1g (W/KQ)

0.096051

Hotline: 400-6611-140  Tel: 86-755-27673339
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Z (mm)

0.00

4.00

9.00

14.00

19.00

SAR (W/KQ)

0.1421

0.0830

0.0422

0.0220

0.0130

0.14-

o1z

0.10

o
= 0,03
=

0.06
3

N,

0.04

0.0z

[

0.01-
0

2

4

"'T"--.

i I
B & 10 12 14 16 15 20 22 24 26 725 30
T (mm)

Hot spot position
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| MEASUREMENT 2 \

SAR (Channel 149):

Date: 04/17/2024

Frequency (MHz)

5745.000000

Probe Conversion factor

Relative permittivity (real part) 38.352823
Relative permittivity (imaginary part) 13.671675
Conductivity (S/m) 5.430828
Variation (%) 2.040000

Crest Factor 1.0

2.06

E-Field Probe:

SSE2 (SN 25/22 EPGO375)

dx=10mm dy=10mm, h=5.00 mm

SAR Visualisation Graphical Interface

tensity Zoom InfOut

sssss

0. 03R932
0. 035104

n 1715
0. 02737

b

Z-Cuts Control

<< Upper Cut
nn

=0
Lover Cut »> =1z

—150-} " T T , v " ) T 1 d
-150 -120 -%0 -60 -30 O 30 60 90 120 150

SAVE | Cancel x
’T X (un) ’T T ()

Area Scan
ZoomScan 5x5x7,dx=4mm dy=4mm
dz=2mm,Complete/ndx=8mm dy=8mm, h=
5.00 mm
Phantom Validation plane
Device Position Body back(10mm)
Band IEEE 802.11a ISM
SURFACE SAR VOLUME SAR

SAR Visualisation Graphical Interface

Zoon InfOut

Velume Radiated Intensit

R =

—z0}

0. 041459
0.037410
0. 033361

n' n2azi?
0. 1257A3

;;;;;;

Z-Cuts Control ~60]

< Uy Cut
pper Cur el
nn

=0
Lover Cut >> =&

—150-3 " v " v " " T T 1 i
-150 -120 -%0 -60 -30 O 30 B0 90 120 150

SAVE Cancel X

Maximum location: X=15.00, Y=60.00 SAR Peak: 0.34 W/kg

SAR 10g (W/Kg)

0.151431

SAR 1g (W/KQ)

0.205420

Hotline: 400-6611-140  Tel: 86-755-27673339
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Z (mm) 0.00 4.00 9.00 14.00 19.00

SAR (W/KQ) 0.3362 0.1903 0.0794 0.0347 0.0142

—
0.00- [~

1
o2 4 6 &8 10 12 14 16 18 20 22 24 26 28 30
Z (mm)

Hot spot position
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| MEASUREMENT 3 |

SAR (Channel 149):

Date: 04/17/2024

Frequency (MHz)

5745.000000

Relative permittivity (real part) 38.352823
Relative permittivity (imaginary part) 13.671675
Conductivity (S/m) 5.430828
Variation (%) -3.510000

Crest Factor 1.0

Probe Conversion factor 2.06

E-Field Probe:

SSE2 (SN 25/22 EPGO375)

Colors Scale ey
(¥/kg)

0. 07399C 120
N A7A1 RS
0. 0RA21 R

—150 - — " — i — D —

-150 -120 -90 -60 -30 O 30 60 90 120 150
SAVE | Cancel 2
Fs x@em [ T (n)

Area Scan dx=10mm dy=10mm, h=5.00 mm
ZoomScan 5x5x7,dx=4mm dy=4mm
dz=2mm,Complete/ndx=8mm dy=8mm, h=
5.00 mm
Phantom Validation plane
Device Position Body back(10mm)
Band IEEE 802.11a ISM(hotspot)
SURFACE SAR VOLUME SAR
Surface Radiated I:tensity Zoom InfOut Vﬂ‘im Radiated I:tensity Zoon In/Out

nnnnnnn
0. ORETH
0.0R170R
0. 057ASA

-

150 — — mre— " d
-150 -120 -90 -60 -30 O 30 &0 80 120 150
SAVE | Cancel 2

Maximum location: X=15.00, Y=60.00 SAR Peak: 0.33 W/kg

SAR 10g (W/Kg)

0.151431

SAR1g (W/KQ)

0.205420

Hotline: 400-6611-140  Tel: 86-755-27673339

Fax: 86-755-27673332
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Z (mm) 0.00 4.00 9.00 14.00 19.00

SAR (W/KQ) 0.3349 0.1879 0.0776 0.0320 0.0134

—
0.00- [~

1
o2 4 6 &8 10 12 14 16 18 20 22 24 26 28 30
Z (mm)

Hot spot position
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Appendix A: EUT Photos
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The Body Liquid of 835MHz (15.4cm iquid of 1800MHz (15.2 cm

.

The Body Liquid of 2600MHz (16.5cm) The Body Liquid of 5000-6000MHz (16.5cm)
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The Head Liquid of 1900MHz (15.5cm

The Head Liquid of 2450MHz (15.6cm

The Head Liquid of 835MHz (15.3cm The Head Liquid of 1800MHz (15.2cm

The Head Liquid of 2600MHz (15.1cm) The Body Liquid of 5000-6000MHz MHz (15.8cm)
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Appendix B: Test Setup Photos
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Hotspo Back (10mm)

\‘
e

Hotspot Left (10mm)
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Appendix C: Probe Calibration Certificate
COMOSAR E-FIELD Probe

COMOSAR E-Field Probe Calibration Report

Ref: ACR.180.7.22.BES.B

SHENZHEN TONGCE TESTING LAB
2101 & 2201, ZHENCHANG FACTORY RENSHAN INDUSTRIAL
ZONE, FUHAI SUBDISTRICT, BAO'AN DISTRICT SHENZHEN,
GUANGDONG, 518103, PEOPLE’S REPUBLIC OF CHINA
MVG COMOSAR DOSIMETRIC E-FIELD PROBE
SERIAL NO.: SN 25/22 EPGO375

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332  http://www.tct-lab.com

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

Calibration date: 06/29/2023
wwy,  cofrac
No—
T
lacuRA

=0T
AN
mms

'y,
A

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: 1/11
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Ref: ACR180.7.22.BES.B
Name Function Date Signature
M . 2 ia ] - -
Prepared by : Jerome Le Gall | Measurement Responsible 6/30/2023
Checked & - . o o
¥ Jérome Luc Technical Manager 6/30/2023 ﬁ

approved by:

. - - - 5/70723 - - - )
Authorized by: Yann Toutain Laboratory Director 7/05/2023 Gann7 D7 A

Customer Name

Shenzhen Tongce
Distribution . Testing Lab

Issue Name Date Modifications
A Jérdéme Le Gall 6/30/2023 Initial release
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This dociment shall not be reproduced, except in full or in part, without the written approval of MVG. The information contained herein is to be used
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COMOSAR E-FIELD FROBE CALIERATION REFORT Bef ACRIS0.7T.I2BESE

1 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR DOSIMETRIC E FIFLD PROBE
Manufacturer MVG
Model SSE2
Seral Number SN 25/22 EPGO375
Product Condition (new / used) New
Frequency Fange of Probe 0.15 GHz-6GH=z
Resistance of Three Dipoles at Connector Dipole 1: R1=0.197 M
Dipole 2: B2=0.230 MO
Dipole 3: B3=0.208 MO

2 PRODUCT DESCRIPTION

21 GENERAL INFOERMATION

MVG's COMOSAEF. E field Probes are built in accordance to the IEC/TEEE 62209-1528 and FCC
EDBE65664 D01 standards.

Figure 1 - MG COMOSAR Dosimetric E field Probe

Probe Length 330 mm
Length of Individual Dipoles 2 mm
Maxinmm external diameter 8 mm
Probe Tip External Diameter 25 mm
Distance between dipoles / probe extrenuty | 1 mm

3 MEASUEEMENT METHOD

The IEC/TEEE 62209-1528 and FCC KDB863664 D01 standards provide recommended practices for
the probe calibrations, including the performance characteristics of interest and methods by which to
assess their affect. All calibrations / measurements performed meet the fore mentioned standards.

31 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.

32 SENSITIVITY
The sensitivity factors of the three dipoles were determined using a two step calibration method (air
and fissue sinmlating liquid) vsing waveguides as outlined in the standards.

Page: 411
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COAMOSAR E-FIELD PROBE CALIERATION REFORT Ref ACRIB0.7IIBESE

33 LOWER DETECTION LIMIT

The lower detection limit was assessed using the same measurement set up as used for the linearity
measurement. The required lower detection limif is 10 mW/kg.

34 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 licquid, 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°—3607).

31 BOUNDAERY EFFECT

The boundary effect is defined as the deviation between the SAFR. measured dafa 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 analvytical value at the surface.

The boundarv effect uncerfainty can be estimated according to the following uncertainty
approximation formmla based on linear and exponential extrapolations between the surface and o, +

A along lines that are approximately normal to the surface:

[cgh +‘£m): (E—d..f'(dm:l

AR 4y % = AAR . o [y, el ) < 10 mm

where

SARyncertainty 15 the uncertainty in percent of the probe boundary effect

ihe 15 the distance between the surface and the closest Zoom-scan measurement
point, in millimetre

Agtep 15 the separation distance between the first and second measurement points that
are closest fo the phantom surface, in mullimetre, assunung the boundary effect
at the second location is negligible

] 15 the mininmum penetration depth in millimetres of the head tissue-equivalent
liuids defined in this standard. 1.e. 5= 14 mm at 3 GHz:

ASARpe in percent of SAR is the deviation between the measured SAR wvalue, at the

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

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

The gmdelines outlined in the IEC/TEEE 62209-1528 and FCC EDB865664 D01 standards were
followed to generate the measurement uncertainty associated with an E-field probe calibration using
the waveguide technicque. All uncertainties listed below represent an expanded uncertainty expressed
at approximately the 93% confidence level using a coverage factor of k=2, traceable to the
Internationally Accepted Guides to Measurement Uncertainty.

TUncertainty analysis of the probe calibration in waveguide
) Uncertainty Probability .. . Standard
ERROR SOURCES value (%) Distribution Diviser e Uncertainty (%)
Expanded uncertainty 142
05 % confidence level k=12 '
5 CALIBEATION MEASUEEMENT EESULTS
Calibration Parameters
Liquid Temperature 20+-1°C
Lab Temperature 20+-1°C
Lab Humidity 30-70 %
51 SENSITIVITY IN ATR
Normx dipole | Normy dipole | Normz dipole
1 (VI(Vim)h) | 2 (uVAVm)?) | 3 (uV/A(V/im)h)
0.64 0.53 044
DCP dipole 1 | DCP dipole 2 | DCP dipole 3
(m\) (m\) (m\)
106 108 109

Calibration curves ei=f{V) (1=1.2.3) allow to obtain E-field value using the formula:
E=\E'+E +E;

dEr Lt

te ACEDDDN.
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Calibration curves
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100 f
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5.2 LINEARITY
Lineanty
1.00-
0.75-
= 050-
=
IE 0.25-
0 00 [l peie-shat st el i
IE n
g 0.25-
= J50-
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-1.00- i
0 100 200 300 400 200 b25
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Linearity:-+/-1.94% (+/-0.09dB)
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53 SENSITIVITY IN LIQUID

Ligmd Frequency ConvF
(MH= /-
100MHz=)
HL730 750 1.71
BL750 750 1.78
HL200 00 191
BLS0O 00 1.96
HL130D 1300 208
BLI1EOO 1800 216
HL00 2000 203
BL2000 2000 2.10
HI.2450 2450 231
BL2450 2450 237
HLY&00 2600 216
BL2600 2600 223
HL3500 3500 221
BL3500 3500 228
HL3ITM 3700 345
BL3700 3700 3.15
HL4&00 4600 330
BL4600 4600 3.70
HL5200 5200 201
BL5200 5200 208
HL5600 5600 207
BL5600 5600 212
HL5300 5800 206
BL5E0O 5800 213

LOWER DETECTION LIMIT: TmWikg
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54 ISOTROPY
HIL1800 MH=z

bsr iy cson

unll

i

sobrogy +-0 41% {+-0 020E)
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6 LIST OF EQUIPMENT

test. No cal required.

Equipment Summary Sheet
Equipment Manufacturer / . - Current Next Calibration
Identification No.
Description Model Calibration Date Date
CALIPROBE Test . Validated. No cal Validated. No cal
Version 2 NA . )
Bench required. required.
Network Analyzer | Ronde & Schwarz 100203 08/2021 08/2024
Network Analyzer Agilent 8753ES MY40003210 10/2023 10/2026
Network Analyzer - HP 85033D 3423A08186 06/2021 06/2027
Calibration kit
Multimeter Keithley 2000 1160271 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 Rohde & Schwarz | g35839.056 11/2023 11/2026
NRVD
Directional Coupler Krytar 158020 131467 Characterized prior to |Characterized prior to

test. No cal required.

Waveguide MVG SN 32/16 WG4_1 ﬁ:ﬂf‘é‘zd' No cal :{;"ﬂf\;gd No cal
L . SN 32/16 Validated. No cal Validated. No cal
Liquid transition MVG WGLIQ_0G900_1 fequired. required.
Waveguide MVG SN 32/16 WG6_1 E'J‘if;f‘d' No cal :f‘q'ﬁfézd No cal
L . SN 32/16 Validated. No cal Validated. No cal
Liquid transition MVG WGLIQ_1G500_1 fequired. required.
Waveguide MVG SN 32/16 WGS_1 :;i:ﬁf;jd' No cal :{;’ﬁfggd No cal
L .. SN 32/16 Validated. No cal Validated. No cal
Liquid transition MVG WGLIQ_1G800B_1 fequired. required.
L . SN 32/16 Validated. No cal Validated. No cal
Liquid transition MVG WGLIQ_1G800H_1 Fequired. required.
Waveguide MVG SN 32/16 WG10_1 E'J‘if;f‘d' No cal :f‘q'ﬁfézd No cal
L . SN 32/16 Validated. No cal Validated. No cal
Liquid transition MVG WGLIQ_3G500_1 fequired. required.
Waveguide MVG SN 32/16 WG12_1 :;i:ﬁf;jd' No cal :{;’ﬁfggd No cal

Hotline: 400-6611-140
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- - . SN 3216 Validated. No cal Validated. Mo cal
Liquid transition MVG WGLIQ_SG000_1 fequired. required.
Temperature / Humidity| .15 184 H1 44225320 06/2021 0612024
SENS0r
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Dielectric Probe Calibration

Dielectric Probe Calibration Report

Ref: ACR.138 433 SATU.A

SHENZHEN TONGCE TESTING LAB
2101&2201, ZHENCHANG FACTORY, RENSHAN
INDUSTRIAL ZONE. FUHAI SUBDISTRICT, BAOAN
DISTRICT, SHENZHEN, GUANGDONG, 518103,
PEOPLES REPUBLIC OF CHINA

MVG COMOSAR DOSIMETRIC E-FIELD PROBE

FREQUENCY: 0.3-6 GHZ
SERIAL NO.: SN 19/15 OCPG 71

Calibrated at MV G US
2105 Barrett Park Dr. - Kennesaw, GA 30144

Calibration Date: 06/05/2021

Swmmary:

This docimnent presents the method and results from an accredited Dielectric Probe alibmtion
performed mn MVG USA using the LIMESAR test benchh  All calibration results are traceable to
national metology institutions.
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Customer Name
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SAR DIELECTRIC PROBE CALIBRATION REPORT

1 INTRODUCTION

This document contains a summary of the suggested methods and requirements set forth by the IEEE
1528 and CEVIEC 62209 standards for liquid permittivity measurements 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 LIMESAR DIELECTRIC PROBE
Manufacturer MVG
Model SCLMP
Serial Number SN 19/15 OCPG 71
Product Condition (new / used) Used

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3:1 GENERAL INFORMATION

MVG’s Dielectric Probes are built in accordance to the IEEE 1528 and CETIEC 62209 standards.

The product is designed for use with the LIMESAR test bench only.

Figure 1 — MVG LIMESAR Dielectric Probe

This document shall not be reproduced, except in full or in part, without the written approval of MVG.
The information contained herein is to be used only for the purpose for which it is submitted and is not to
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4 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C and CETTEC 62209-1 & 2 standards outline techniques for

dielectric property measurements. The LIMESAR test bench employs one of the methods outlined in
the standards. using a contact probe or open-ended coaxial transmission-line probe and wvector
network analyzer. The standards recommend the measurement of two reference materials that have
well established and stable dielectric properties to validate the system. one for the calibration and one
for checking the calibration. The LIMESAR test bench uses De-ionized water as the reference for the
calibration and either DMS or Methanol as the reference for checking the calibration. The following
measurements were performed to verify that the product complies with the fore mentioned standards.

4.1 LIQUID PERMITTIVITY MEASUREMENTS

The permittivity of a liquid with well established dielectric properties was measured and the
measurement results compared to the values provided in the fore mentioned standards.

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.

5.1 DIELECTRIC PERMITTIVITY MEASURFMENT

The following uncertainties apply to the Dielectric Permittivity measurement:

Uncertainty analysis of Permittivity Measurement

ERROR SOURCES value (o-v9) | Diswibution | P || Gacertaimty (+%)
Repeatability (n repeats, mid-band) 4.00% N 1 1 4.000%
Deviation from reference liquid 5.00% R 3 1 2.887%
Network analyser-dnift. lineanity 2.00% R 3 1 1.155%
Test-port cable variations 0.00% U N 1 0.000%
Combined standard uncertainty 5.066%
Expanded uncertainty (confidence level of 95%, k=12) 10.0%

Uncertainty analysis of Conductivity Measurement

P, Uncertainty Probability . , Standard
ERROR SOURCES value (+/- ‘!z'i;) DiSTl‘ihl.lﬁ(;ll Divisor “ Uncertainty (+/-%)

Repeatability (n repeats, mid-band) 3.50% N 1 1 3.500%
Deviation from reference liquid 3.00% R 3 1 1.732%
Network analyser-dnift. lineanity 2.00% R V3 1 1.155%
Test-port cable variations 0.00% U V2 1 0.000%

Combined standard uncertainty 4.072%
Expanded uncertainty (confidence level of 95% k=12) 8.1%

Page: 5/7

This document shall not be reproduced, except in full or in part, without the written approval of MVG.
The information contained herein is to be used only for the purpose for which it is submitted and is not fo
be relsasad in whole or part without written approval of MVG.

Page 160 of 233

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332  http://www.tct-lab.com




TCT

Report No.: TCT240318E062

SAR DIELECTRIC PROBE CALIBRATION REPORT Ref: ACR138.4.33. SATU.A

6 CALIBRATION MEASUREMENT RESULTS

Measurement Condition

Software LIMESAR
Liquid Temperature 21°C
Lab Temperature 21°C
Lab Humidity 44%

6.1 LIQUID PERMITTIVITY MEASUREMENT

A liquid of known characteristics (methanol at 20°C) is measured with the probe and the results (complex

permittivity &’ +je™)

are compared with the well-known theoretical values for this liquid.
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7 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No. Current Next Calibration
Description Model Calibration Date Date
LIMESAR Test Bench Version 3 NA Validated. No cal Validated. No cal
required. required.
Network Analyzer | o€ & Schwarz SN100132 02/2024 02/2027
Methanol CAS 67-56-1|  Alpha Aesar LotD13wo11 | Vaidated. Nocal | Validated. No cal
required. required.
Temperature and
Humidity Sensor Control Company 11-661-9 09/2023 09/2024
Page: 717
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Appendix D: Dipole Calibration Report
SID 835

SAR Reference Dipole Calibration Report

Ref : ACR.156.4.15.SATU.A

SHENZHEN TONGCE TESTING LAB

210182201, ZHENCHANG FACTORY, RENSHAN INDUSTRIAL
ZONE, FUHAI SUBDISTRICT, BAOAN DISTRICT, SHENZHEN
GUANGDONG, 518103, PEOPLES REPUBLIC OF CHINA
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 835 MHZ
SERIAL NO.: SN 16/15 DIP 0G835-369

Calibrated at MVG US
2105 Barrett Park Dr. - Kennesaw, GA 30144

ACCREDITED

A LA
tel st
......

Calibration Date: 06/05/2021

Summary:

This document presents the method and results from an accredited SAR reference dipole calibration
performed in MVG USA using the COMOSAR test bench. All calibration results are traceable to

national mefrology institutions.
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.1564.15.54TU.A

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, FCC KDBs and
CELIEC 62209 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 SIDS835
Serial Number SN 16/15 DIP 0G835-369
Product Condition (new / used) Used

A yearly calibration mterval is recommended.

3 PRODUCT DESCRIPTION

31 GENERATL INFORMATION

MVG’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, FCC KDBs and
CELTEC 62209 standards. The product is designed for use with the COMOSAR test bench only.

Figure 1 — MVG COMOSAR Validation Dipole
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.136.4 15 5ATU A

4 MEASUREMENT METHOD

The TEEE 1528, FCC KDBs and CEIIEC 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 constucted as outlined in the fore mentioned standards.

4.2 MECHANICAT REQUIREMENTS

The IEEE Std. 1528 and CELUIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles. with the dimensions 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.

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.

5.1 RETURN LOSS

The following uncertainties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return Loss

400-6000MHz 0.1dB

52 DIMENSION MEASUREMENT

The following uneertainties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length

3-300 0.05 mm

53 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, FCC KDBs, CENELEC EN50361 and CEVIEC 62209
standards were followed to generate the measurement uncertainty for validation measurements.

Scan Volume Expanded Uncertainty

1 20.3 %

g
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10 g 20.1 %

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Frequency, MHz
VED 200 820 240 4E0 #a0 500 920 936

511.dB

.‘*D_
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
835 -32.78 -20 515Q0+1.7i10

6.2 RETURNLOSS AND IMPEDANCE IN BODY LIQUID

Frequency, MHz
820 840

511.dB

Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
835 -23.99 -20 4730+565Q

6.3 MECHANICAT DIMENSIONS

Frequency MHz Lmm h mm d mm

required measured required measured required measured

300 420.0 11 %. 250.0 1 %. 6.35 £1 %.
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450 290.0 +1%. 166.7 +1%. 6.35 +1 %
750 176.0 +1%. 100.0 £1 %, 6.35 +1 %
835 161.0 1 %. PASS 89.8 +1 %, PASS 3.6 +1%. PASS
900 149.0 +1%. 83.3+1%. 36+1%.
1450 89.1+1%. 517+ %, 3.641%.
1500 20,5 +1%. 50.0 1%, 3.641%.
1640 79.0 +1%. 45.7 +1 %, 36+1%.
1750 75.2 +1%. 429 +1%. 36+1%.
1800 72.0+1%. 417 +1%. 3.6+1%.
1900 65,0 +1 %, 39.5+1 %, 3.641%.
1950 66.3 +1 %, 38.5+1 %, 36+1%.
2000 64.5 +1 %, 37.5+1 %, 36+1%.
2100 61.0+1 %. 357+ %. 3.6+1%.
2300 55,5 +1 %, 326+ %, 36+1%.
2450 51.5+1%. 30.4+1%. 36+1%.
2600 48,5 +1%. 28.3 41 %, 3.641%.
3000 41,5 +1%. 25041 %, 3.641%.
3500 37.081%. 26.4+1 %, 36+1%.
3700 34741 %, 264 +1 %, 3.6+1%.

7 VALIDATION MEASUREMENT

The IEEE Std. 1528, FCC KDBs and CEVIEC 62209 standards state that the system wvalidation
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 desecribed distance from the bottom surface of the phantom.

7.1 HEAD LIQUID MEASUREMENT

Freau;zncy Relative permittivity (&) Conductivity (o) 5/m
required measured required measured
300 453 5% 0.87 £5%
450 435153 % 0.8715%
730 41.9 5% 0.59 £5 %
835 41.5%5% PASS 0.90£5 % PASS
900 41515 % 09715 %
1450 405313 % 1.2045%
1300 40.4 £5 % 1.23+5%
1640 40.2 5% 1.31+5%
1750 40113 % 13745 %
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1800 40,05 % 14015 %
1300 40,025 % 1.40 5%
1350 40,05 % 14015 %
2000 40.0£5% 1.4045%
2100 39.815% 1.49 £5%
2300 395153 % 1.67 15 %
2450 39.2%5% 1.80 £5 %
2600 39.0453% 19645 %
3000 385%5% 2.4015%
3500 37.9453% 2.9145%

7.2 SAR MFASUREMENT RESULT WITH HEAD LIQUID

The IEEE Std. 1528 and CEVIEC 62209 standards state that the system validation measurements
should produce the SAR wvalues shown below (for phantom thickness of 2 mm). within the
uncertainty for the system wvalidation. All SAR values are normalized to 1 W forward power. In
bracket. the measured SAR is given with the used mput power.

Software OPENSAR V4

Phantom SN 20/09 SAMT1

Probe SN 18/11 EPG122

Liguid Head Liquid Values: eps’ - 42.3 sipma : 0.92

Distance between dipole center and liqud

15.0 mm

Area scan resolution

dx=8mm/dy=8mm

Zoon Scan Resolution

dx=8mm/dv=8mm/dz=5mm

Frequency 835 MHz
Input power 20 dBm
Ligquid Temperature 21 °C
Lab Temperature 21 °C
Lab Hunudity 45 %

F'ea“HeZ""" 1g SAR (W/kg/W) 10 g SAR (W/kg/W)
required measured required measured
300 2.85 1.94
450 4,58 3.06
750 245 5.55
835 9.56 9.53 (0.82) 6.22 6.12 (0.58)
200 10.9 6.99
1450 29 16
1500 30.5 16.8
1640 34.2 18.4
1750 36.4 15.3
1800 384 20.1
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1900 39.7 20.5
1950 40.5 20.9
2000 411 211
2100 436 21.9
2300 487 23.3
2450 52.4 24
2600 55.3 24.6
3000 63.8 25.7
3500 67.1 25
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7.3 BODY LIQUID MEASUREMENT
F'ea“HeZ"“" Relative permittivity (&.') Conductivity (o) /m
required measured required measured
150 61.595% 0.80 45 %
300 58.215% 0.9215%
450 56.7 15 % 0.94 +5 %
750 55.515% 0.96 5%
835 55.215% PASS 0.97 £5% PASS
000 55.0%5% 1.0545%
015 55.015% 1.06 15 %
1450 54.0+5% 1.30 5%
1610 53.815% 14045 %
1800 53.315% 1.52 5%
1900 53.315% 1.52 5%
2000 53.315% 1.52 5%
2100 53.245% 1.62 5%
2450 52.745% 1.9545%
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2600 52.515% 2.16 5%
3000 52.0#5% 2.7345%
3500 51.3#5% 3.3145%
5200 49.0£10% 5.30+10 %
5300 48.9+10% 5.42 #10 %
5400 48.7£10% 5.53 10 %
5500 48.6 +10 % 5.65 #10 %
5600 48.5+10% 5.77 £10 %
5800 48.2 +10% 6.00 10 %

74 SARMEASUREMENT RESULT WITH BODY LIQUID
Software OPENSAR V4
Phantom SN 20/09 SAMT1
Probe SN 18/11 EPG122
Liquid Body Liquid Values: eps” : 53.3 sigma : 0.97

Distance between dipole center and liquid

15.0 mm

Area scan resolution

dx=8mm/dy=8mm

Zoon Scan Resolution

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

Frequency 835 MHz
Input power 20 dBm
Liquid Temperature 21°C
Lab Temperature 21°C
Lab Humidity 45 %

F'Ea”;znc"' 1g SAR (W/kg/W) 10 g SAR (W/kg/W)
measured measured
835 5.62 (0.91) 6.44 (0.59)
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No Current Next Calibration
Description Model ‘| Calibration Date Date
SAM Phantom MVG SN-20/09-SAM71 |/alidated. Nocal  Validated. = No - cal
required. required.
COMOSAR TestBench|  Version 3 NA Validated. Nocal — \Validated. — No cal
required. required.
Network Analyzer | RP°de & Schwarz SN100132 02/2024 02/2027
Calipers Carrera CALIPER-01 02/2024 02/2027
Reference Probhe MVG EPG122 SN 18/11 02/2024 02/2025
Multimeter Keithley 2000 1188656 02/2024 02/2027
Signal Generator Agilent E4438C MY49070581 02/2024 02/2027
Amplifier Aethercomm SN 046 Characterized prprto Characterized prior to
test. No cal required. |test. No cal required.
Power Meter HP E4418A US38261498 02/2024 02/2027
Power Sensor HP ECP-E28A UsS37181460 02/2024 02/2027
Directional Coupler Narda 4216-20 01388 Characterized pr|prto Characterized prior to
test. No cal required. |test. No cal required.
Temperature and
Humidity Sensor Control Company 11-661-9 02/2024 02/2027
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR156.6.15.SATU A

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528. FCC KDBs and
CEVIEC 62209 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 1800 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID1800
Serial Number SN 16/15 DIP 1G800-371
Product Condition (new / used) Used

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

321 GENERAL INFORMATION

MVG’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528. FCC KDBs and
CELIEC 62209 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

The TEEE 1528, FCC KDBs and CELVIEC 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 RETURN LOSS 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 constucted as outlined in the fore mentioned standards.

42 MECHANICAT REQUIREMENTS

The TEEE Std. 1528 and CELIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimensions 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.

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.

5.1 RETURNLOSS

The following uncertainties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return Loss

400-6000MHz 0.1 dB

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length
3-300 0.05 mm

53 NALIDATION MEASUREMENT

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

Scan Volume Expanded Uncertainty

1g 203 %
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10 g 201 %

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Frequency, MHz
1700 1720 1740 A7e0 17BO 1800 1820 1840 1BED 1880 1900

51.dE

400~
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
1800 -36.92 -20 4830-05;0

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Frequency, MHz
1720 1740 17RO 1780 1800 1820 1840 18800 1880 1900

S11.dE

300
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
1800 -24.67 -20 47.60Q-51;0
6.3 MECHANICAL DIMENSIONS
Frequency MHz Lmm hmm d mm
required measured required measured required measured
300 420.0+1 %. 250.0 +1%. 6.35+1%.
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450 290.0 +1 %, 166.7 £1%. 6.35 +1 %.
750 176.0 +1%. 100.0 1 %. 6.35 +1 %.
835 161.0 1 %. 89.8 +1 %. 3.6 11 %.
900 149.0 +1 %, 83.3 1%, 3.6 +1%.
1450 89.141%. 51.7 1 %. 3.6 +1 %.
1500 80.5+1%. 50.0 +1 %. 3.6 +1%.
1640 79.0+1%. 45.7 1 %, 3.6 +1 %.
1750 7521 %. 42,9 1%, 3.6 +1%.
1800 72.0+1%. PASS 41.7 +1 %. PASS 3.6 1%, PASS
1900 68.0 +1 %. 39.5 +1 %. 3.6 +1%.
1950 66.3 1 %. 38.5 £1 %, 3.6 1 %.
2000 64.5 +1 %. 37.5 1%, 3.6 +1 %.
2100 61.0+1 %. 35.7 1 %. 3.6 +1 %.
2300 55.5+1 %. 32.6 +1%. 3.6 +1%.
2450 51.5 11 %. 30.4 +1 %. 3.6 11 %.
2600 48.5+1 %. 28.5 1%, 3.6 +1 %.
3000 41541 %. 25.0 +1 %. 3.6 +1 %.
3500 37.0%1 %. 26.4 +1 %. 3.6 11 %.
3700 34.7£1 %, 26.4 1 %, 3.6 +1%.

7  VALIDATION MEASUREMENT

The IEEE Std. 1528, FCC KDBs and CELIEC 62209 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 desecribed distance from the bottom surface of the phantom.

7.1 HEAD ILIQUID MEASUREMENT

FreauHezncy Relative permittivity (&'} Conductivity () 5/m
required measured required measured
300 453 5% 0.57 5%
430 43515 % 0.87 £5%
730 41.9%5% 0.89 5%
835 41.5%5% 0.90 £5 %
9S00 41.5%5% 0.97 £5 %
1450 40.5 5% 1.20+5%
1500 40.4 5% 1.23+5%
1640 40.2 £5 % 1.31+5%
1750 40,1 £5% 1.37 5%
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1800 40.0 £5 % PASS 1.40 15 % PASS
1500 40.0 5% 1.40 15 %
1950 40.0£5 % 1.40 15 %
2000 40.0 5% 1.4015%
2100 39.8153% 14915 %
2300 39.515% 1.67 5%
2450 39.215% 1.80 5%
2600 35.015% 1.96 5%
3000 38.515% 2.40%5%
3500 37.915% 291+5%

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Std. 1528 and CELVIEC 62209 standards state that the system validation measurements
should produce the SAR wvalues shown below (for phantom thickness of 2 mm). within the
uncertainty for the system validation. All SAR walues are normalized to 1 W forward power. In
bracket. the measured SAR 1s given with the used input power.

Software OPENSAR V4

Phantom SN 20/09 SAM71

Probe SN 18/11 EPG122

Liquid Head Liguid Values: eps” : 41.8 sigma : 1.38

Distance between dipole center and liquid

10.0 mm

Area scan resolution

dx=8mm/dyv=8mm

Zoon Scan Resolution

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

Frequency 1800 MHz
Input power 20 dBm
Liquid Temperature 21 °C

Lab Temperature 21°C

Lab Hunudity 45 %

F'eafz"“' 15 SAR [W/kg/W) 10 g SAR (W/kg/W)

required measured required measured

300 2,83 1.94

4350 4.58 3.06

750 8.49 5.55

835 9.56 6.22

500 10.9 6.99

1450 29 16

1500 30.3 16.8

1640 34.2 18.4

1750 36.4 15.3

1800 38.4 37.67(3.60) 20.1 20.23 (2.15)
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1900 39.7 20.5
1950 40.5 209
2000 411 21.1
2100 43.6 219
2300 48.7 23.3
2450 52.4 24

2600 55.3 24.6
3000 63.8 25.7
3500 67.1 75
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7.3 BODY LIQUID MEASUREMENT
FreauHechy Relative permittivity (&) Conductivity (o) S/m
required measured required measured

150 £1.915% 0.80 5%

300 58.2 5% 0.92 5%

450 56.7 5% 0.94+5%

750 55.515% 0.96 15 %

835 55.2 5% 0.97 +5%

900 55.05% 1.05 5%

015 55.015% 1.06 £5%

1450 54.05% 1.30 5%

1610 53.815% 1.40 5%

1800 53.315% PASS 1.5245% PASS

1900 53.315% 1.52 5%

2000 53.315% 1.52 45%

2100 53.25% 1.6245%

2450 52.745% 1.9545%
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2600 52.515% 2.1615%
3000 52.0 5% 27345%
3500 51.3 5% 33145%
5200 43.0+10% 530 #10 %
5300 48.9+10% 5.42 £10 %
5400 48.7 +10% 553 #10 %
5500 48.6+10% 5.65 +10 %
5600 48.5 +10 % 5.77 £10 %
5800 48.2 +10% 6.00 #10 %

7.4 SAR MEASUREMENT RESULT WITH BODY LIQUID

Software OPENSAR V4

Phantom SN 20/09 SAMT1

Probe SN 18/11 EPG122

Liqud Body Liquid Values: eps” : 53.0 sigma : 1.52

Distance between dipole center and liqud

10.0 mm

Area scan resolution

dx=8mm/dv=8mm

Zoon Scan Resolution

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

Frequency 1800 MHz
Input power 20 dBm
Liquid Temperature 21°C

Lab Temperature 21°C

Lab Humidity 45 %

F'ea”;znw 1g SAR (W/kg/W) 10 g SAR (W/kg/W)
measured measured
1800 37.69 (3.65) 20.57 (2.00)
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8

LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No Current Next Calibration
Description Model °| Calibration Date Date
SAM Phantom MVG SN-20/09-saM71 |/alidated. Nocal — alidated.  No - cal
required. required.
COMOSAR TestBench|  Version 3 NA Validated. Nocal — |Validated.  No  cal
required. required.
Network Analyzer | Rnode & Schwarz SN100132 02/2024 02/2027
Calipers Carrera CALIPER-01 02/2024 02/2027
Reference Probe MVG EPG122 SN 18/11 02/2024 02/2025
Multimeter Keithley 2000 1188656 02/2024 02/2027
Signal Generator Agilent E4438C MY49070581 02/2024 02/2027
Amplifier Aethercomm SN 048 Characterized prior to|Characterized prior to
test. No cal required. |test. No cal required.
Power Meter HP E4418A UsS38261498 02/2024 02/2027
Power Sensor HP ECP-E26A UsS37181460 02/2024 02/2027
Directional Coupler Narda 4216-20 01388 Characterized pr|prto Characterized prior to
test. No cal required. |test. No cal required.
Temperature and
Humidity Sensor Control Company 11-661-9 02/2024 02/2027
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national metrology institutions.
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TCT
TESTING CENTRE TECHNOLOGY Report No.: TCT240318E062

SAR REFERENCE DIPOLE CALIBRATION REPORT Ref. ACR156.7.15.5ATU A

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, FCC KDBs and
CEVIEC 62209 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 1900 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID1900
Serial Number SN 16/15 DIP 1G900-372
Product Condition (new / used) Used

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

MVG’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, FCC KDBs and
CEVIEC 62209 standards. The product is designed for use with the COMOSAR test bench only.

Figure 1 — MVG COMOSAR Validation Dipole
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