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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 complics 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 5023-DIP1G800-747
Product Condition (new / used) New

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

MVG’s COMOSAR Validation Dipoles are built in accordance to the IEC/TEEE 62209-1528 and
FCC KDB865664 D01 standards. The product i3 designed for use with the COMOSAR ftest bench
only.

Figure 1 - MVG COMOSAR Validation Dipole
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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 1SO17025 calibration.

4.3 SAR REQUIREMENTS

The IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards provide requirements for reference
dipoles used for system validation measurcments. The following measurements were performed to
verify that the product complies with the fore-mentioned standards.

5 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 cstimated cxpanded uncertainty (k=2) in
calibration for the dimension measurement in mm is +/-0.44 mm with respect to measurement
conditions.

5.2 811 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 guidclines outlined in the TEC/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,
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6 CALIBRATION RESULTS
6.1 MECHANICAL DIMENSIONS
L mm h mm d mm
Measured Required Measured Required Measured Required
72.40 72.00 +/- 2% 42.03 41.70 +/- 2% 3.59 3.60 +/- 2%
6.2 S11 PARAMETER
6.2.1 S11 parameter in Head Liquid
Frequency (MHz) S11 parameter (dB) Requirement (dB) Impedance
1800 -27.38 -20 5020 +4.3i0

6.2.2 S11 parameter in Body Liquid

JdB

Frequency (MHz)

S11 parameter (dB)

Requirement (dB)

Impedance
51.0Q + 0.0i22

1800

-39.67

-20
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63 SAR

The TEC/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.

Software OPENSAR V5
Phantom SN 13/09 SAM68
Probe SN 41/18 EPGO333
Liguid Head Liquid Values: eps' : 43.5 sigma : 1.40
Distance between dipole center and liquid 10.0 mm
Area scan resolution dx=8mm/dy=8mm
Zoon Scan Resolution dx=8mm/dy=8mm/dz=5mm
Frequency 1800 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/
Measured | Measured Target Measured | Measured Target
normalized | normalized normalized | normalized
to1W to IW to 1W to 1W
1800 MHz 3.80 37.95 38.40 2.05 20.49 20.10
\ =
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L ol

e I

. % o N

¥ x N

k 200 SN
: 4 2 u‘ﬁ‘!l:.:“‘i X
Page: 7/9

Templute ACR.DDDN.YY.MVGB.ISSUE _SAR Reference Dipole vi
This document shall not be reproduced, except in full or in part, withowt the written approval of MVG. The information cantalned herein Is to be wsed
only for the purpose for whick it is submitted and is not to be released in whole or part without written approval of MVG.

107, Buiding 8, Zhucke Scownce Park. No. 190 Chongging fond, Zhascheng Shegu, Fuhel Sob- District, Buc'en Distict, Shanchen, Gaungdong Chine
SHENZHEN STS TEST SERVICES CO., LTD. Tol: +85-755 3688 6288 Fax: +86-755 3588 6277 MupSfwww.stsapg com E-mad steDstuagp. oo



)

( "

Page 41 of 103 Report No.: STS2512010H01

SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.354.29.23.BES.A

6.3.2 SAR with Body Liquid
Software OPENSAR V5
Phantom SN 13/09 SAM68
Probe SN 41/18 EPGO333
Liguid Body Liquid Values: eps': 52.9 sigma : 1.40
Distance between dipole center and liquid 10.0 mm
Area scan resolution dx=Bmm/dy=8mm
Zoon Scan Resolution dx=8mm/dy=8mm/dz=5mm
Frequency 1800
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 IW to 1IW to 1W
1800 MHz 3.64 36.38 38.50 1.98 19.82 20.30
iy .
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7 LIST OF EQUIPMENT
Equipment Manufacturer / Current Next Calibration
Description Modet  |'dentification No.| o i otion Date Date
Velidated. Nocal _ Valdated. No call
SAM Phantom MVG SN 13/00 Sames |- e e
alidated. No cal Validated. No call
|COMOSAR TestBench|  Version 3 NA -~ e
Network Analyzer | Rohde & Schwarz 100203 08/2021 0812024
Network Analyzer— | Rohde & Schwarz
serdilg gk 101223 0712022 0712025
%‘;’ﬂ‘d" = | HPeseaad 3423A08186 06/2021 0612027
Calipers Mitutoyo SN 0008732 11/2022 1172025
Reference Probe MVG 3523-EPGO-429 1112023 1112024
Multimeter Keithiey 2000 4013982 02/2023 02/2026
Signel Generator | "onde & Schwarz 106588 0312022 0312025
Characterized prior to | Characterized prior to
Amplifier NG MODU-023-C-0002 | 1o “No cal required. |test. No cal required.
Power Meter NI-USB 5680 170100013 06/2021 06/2024
Power Meter Keysight U2000A | SN: MY82340002 1002022 10/2025
Characterized prior to | Characterized prior to
Directional Coupler Krytar 158020 131467 test. No cal required. |test. No cal required.
T‘""""é‘::;“""““y Testo 184 H1 44225320 06/2021 06/2024
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SHENZHEN STS TEST SERVICES CO., LTD.

1/F., BUILDING B, ZHUOKE SCIENCE PARK,No.190,
CHONGQINGROAD,FUYONG STREET,
BAO’ AN DISTRICT, SHENZHEN,GUANGDONG,CHINA

MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 1900 MHZ
SERIAL NO.: SN 30/14 DIP1G900-333

Technopdle Brest Iroise — 295 avenue Alexis de Rochon

Calibration date: 09/14/2023

The use of the Cofruc brand and the accreditation references Is probibited from any repreduction.

Calibrated at MVG
Z.1. de la pointe du diable

29280 PLOUZANE - FRANCE

wy,  cofrac

ETALONNAGE

Accreditations 02-6789 sad #2-6814
Scope available oo www.cofime.fi

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 resulfs are traccable to
national metrology institutions.

SHENZHEN STS TEST SERVICES CO., LTD.
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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 rcference 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
Manufactarer MVG
Model SID1900
Serial Number SN 30/14 DIP1G900-333
Product Condition (new / used) New

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 —- M¥VG COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

The IEC/TEEE 62209-1528 and FCC KDB865664 D(1 standards provide requirements for reference
dipoles used for system validation measurcments. The following measurements were performed to
verify that the product complics with the forec 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 constructed as outlined in the fore mentioned standards. A direct method is used
with a network analyser and its calibration kif, both with a valid ISO17025 calibration.

4.2 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.

5 MEASUREMENT UNCERTAINTY

All uncertaintics 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 uncertaintics apply to the return loss measurement:
Frequency band Expanded Uncertainty on Return Loss
400-6000MHz 0.08 LIN

5.2 DIMENSION MEASUREMENT
The following uncertainties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length
0-300 0.20 mm
300 - 450 0.44 mm

5.3 VALIDATION MEASUREMENT

The guidelines outlined in the IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards were
followed to generate the measurement uncertainty for validation measurements.
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Scan Volume Expanded Uncertainty
lg 20.3 % (SAR)
10g 2011 % (SAR)

6 CALIBRATION MEASUREMENT RESULTS

6.1 3 N PEDANCE SAD L
Frequency, MHz
1800 1820 1840 1850 1830 1300 1920 1540 1960 1980 2000

S11, 08

Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
1900 -23.66 -20 S1.402+6450
6.2 RE L AND IMPEDANCE IN BODY LIQUID

Frequency, MHz
1800 1820 1840 1860 1880 1500 1520 1940 1960 1380 2000
0- f ; \ ) 4 A )

S11,48

Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
1900 2020 20 487 02+96)02
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mvg SAR REFERENCE DIPOLE CALIBRATION REPORT Ref; ACR.42,5.21.BHS,A
6.3 MECHANICAL DIMENSIONS
Frequency MHz Lmm dmm
required measured required measured required measured

300 4200 +1%. 2500 +1 %. 63541 %

450 290.0 #1 %. 166.7 $1%. 63541 %

750 176.0 £1 %. 100.0 £1 %. 6351 %

835 161,041 %. 89.8+1%. 3.641%.

900 145,01 %. 83311%. 3641%,

1450 89.141%. 51741 %. 3.641%.

1500 86.231%, 50.01 %. 3.611%,

1640 79.021 %, 45721 %, 3611%.

1750 75221 %, 429:1%. 3.641%,

1800 72021 %, 41721 %, 3.641%,

1900 68.021%, 68.720 39521 %, 3951 3641%, 361
1950 66.321%. 38521%, 3.611%.

2000 64531 %, 37521 %. 3641%.

2100 61.041%. 35741 %. 3.641%.

2300 55531 %, 32631 %. 3641%,

2450 51.541%. 304 1%, 3.641%.

2600 485:1%, 288:1%. 3.611%.

3000 41541 %, 25.041%. 3.641%.

3300 - - -

3500 37.0:1%. 26421 %. 3.641%,

3700 347:1%, 26421%, 3611%,

3500 - - -

4200 - - -

4600 - - -

4500 - - -

7 VALIDATION MEASUREMENT

The IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards statc 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.
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7.1 HEAD LIOUID MEASUREMENT

Py Relative permittiviy (=) Conducthity (o) S/m
required measured required measured
300 453110% 0.87£10%
450 435110% 0.87:10%
750 415110% 0.89£10%
835 415410% 090:10%
S00 415110% 097210%
1450 405110% 120210%
1500 404110% 123210%
1640 40.2410% 1.31210%
1750 40.1410% 137£10%
1800 40.0 £10 % 140£10%
1500 400110 % 386 140£10% 134
1950 40.0410% 1.40£10%
2000 40.0 110 % 140210%
2100 39.8110% 1459:10%
2300 39.5410% 1.67210%
2450 39.2410% 1.80£10%
2600 39.0410% 196210%
3000 385110% 240£10%
3300 38.2410% 2.71210%
3500 379410% 291:210%
3700 37.7110% 312210%
3900 3751:10% 332:10%
4200 37.1110% 3.634£10%
4600 36.7110% 4.04:10%
4900 36.3110% 435210%
7.2 SAR MEASUREMENT RESULT WITH HEA JID

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 arc normalized to 1 W forward power. In
bracket, the measured SAR is given with the used input power.
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OPENSAR V5
SN 13/09 SAM68
SN 41/18 EPGO333
Head Liquid Values: eps’ : 38.4 sigma : 1.36
e center and liqui 10.0 mm
dx=8mm/dy=8mm
Zoon Scan Resolution dx=8mm/dy=8mm/dz=Smm
Frequency 1900 MHz
Input power 20 dBm
| Liquid Temperature 20+ 1°C
| Lab Temperature 20+/-1°C
Lab Humidity 30-70 %
Kivoraiad 1 SAR (W/ke/W) 10¢ SAR (W/ke/W)
required measured required measured
300 2.85 1.94
450 458 3.06
750 845 555
835 9.56 6.22
800 109 6.99
1450 29 16
1500 305 168
1640 342 184
1750 364 193
1800 384 201
1900 397 39.84{3.98) 205 20.20(2.02)
1950 405 208
2000 411 211
2100 435 219
2300 437 233
2450 524 24
2600 553 2456
3000 638 257
3300 - -
3500 671 25
3700 674 242
3900 - -
4200 - -
4600 - -
4500 - -
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7.3 BODY LIOUID MEASUREMENT

Py Relative permittiviy (<) Conducthvity [c) $/m
required measured required measured
150 61.9110% 0.80£10 %
300 58.2410% 092:10%
450 56.7410% 0.94£10%
750 55.5110% 096:10%
835 55.2110% 097x10%
800 55.0110% 1.05:10%
915 55.0410% 1.06410%
1450 54.0110% 130:10%
1610 53.8410% 1.40+10%
1800 53.3110% 152:10%
1500 53.3110% 553 152:10% 149
2000 533110% 152£10%
2100 53.2410% 162:10%
2300 5291410% 181:10%
2450 52.7410% 1.95410%
2600 52.5410% 216110%
3000 520410% 2.73210%
3300 51.6110% 3.08:10%
3500 51.3410% 331210%
3700 51.0410% 355:10%
3900 50.8110% 3.78210%
4200 50.4110% 413:10%
4600 45.8110% 4.50£10%
4500 495.4110% 495:10%
5200 43.0110 % 530:10%
5300 489110 % 542:10%
5400 48.7 110 % 553:10%
5500 486110% 5.65:10%
5600 485110% 5.77+10%
5800 48.2110% 6.00210%
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74 ! D /ITH BODY LI
Software OPENSAR V5
Phantom SN 13/09 SAM68
Probe SN 41/18 EPGO333
Liquid Body Liquid Values: eps” : 55.3 sigma : 1.49
Distance between dipole center and liquid 10.0 mm
Area scan resolution dx~8mm/dy-8mm
Zoon Scan Resolution dx=8mm/dy=8mm/dz=5mm
_Frequency 1900 MHz
 Input power 20 dBm
Liquid Temperature 20 +/-1°C
__Lab Temperature 20 +-1°C
Lab Humidity 30-70 %
g 15 SAR (W/ke/W) 10 g SAR (W/ke/W)
measured measured
1900 43.33(4.33) 21.59{2.16)
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / 4 Current Next Calibration
Description Modet | dentification No.| ¢y ration Date Date
Validated. No cal Validated. No ca
SAM Phantom MVG SN 1300 SAMBs |* CoeS et
Validated. Nocal  Validated. No call
|COMOSAR Test Bench|  Version 3 NA By sty
Network Anglyzer | Rohde & Schwarz 100203 08/2021 08/2024
Network Analyzer | Aglent8753ES |  MY40003210 1002022 10/2025
Network Analyzer — | Rohde & Schwarz
srbdiirbes e by 101223 0512022 05/2025
Network Analyzer —
Drk Arlyes HP 85033D 3423A08186 06/2021 06/2027
Calipers Mitutoyo SN 0009732 1012022 1002025
Reference Probe MVG SN 41/18 EPGO333 1012022 1002023
Muttimeter Kelthiey 2000 1160271 0212023 0212026
Signal Generator | Rohde & Bchwarz 106589 0412022 0412026
Characterzed prior to | Characterized prior to
Amplifier mve MODU-023-C-0002 | 1001 No cal required. |test. No cal required.
Power Meter NI-USB 5680 170100013 0612021 06/2024
Power Meter | RONde & SCWAIZ | g3535.056 1112022 1112025
Characterized prior to |Characterized prior to
Directional Coupler Krytar 158020 131467 test. No cal required. |test. No cal required.
Tempereture / Humidly)  Testo 184 H1 44225320 0612021 0612024
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SAR Reference Dipole Calibration Report

Ref : ACR.262.10.23.MVGB.A

SHENZHEN STS TEST SERVICES CO., LTD.
1/F., BUILDING B, ZHUOKE SCIENCE PARK,No.190,
CHONGQING ROAD,FUYONG STREET,
BAO’ AN DISTRICT, SHENZHEN,GUANGDONG,CHINA
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 2450 MHZ
SERIAL NO.: SN 30/14 DIP2G450-335

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

Calibration date: 07/04/2023
iy, cofrac

N

ETALONNAGE

Accreditalions #2-6789 and ¥2-4814
Scope availsble on www.cofrac fi

Swmmary:

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 istitutions
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.262M0.23MVGB.A
Name Function Date Signature
Prepared by : Jérome LUC Technical Manager | 7/04/2023 ﬁ’
Checked by : Jéréme LUC Technical Manager | 7/04/2023 ﬁ
Approved by : Yann Toutain Laboratory Director | 7/04/2023 %up Tz
v 2023.07.0
413:57:02
+01'00°
Customer Name
SR Shenzhen STS Test
Distribution : Services Co.. Ltd.
Issue Name Date Modifications
A Jérome LUC 7/04/2023 Initial release
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9 SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.262.10.23 MVGB A
1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, OET 65 Bulletin
C 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 2450 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID2450
Serial Number SN 30/14 DIP2G450-335
Product Condition (new / used) Used

A vearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

MVG's COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, OET 65 Bulletin
C and CEIIEC 62209 standards. The product is designed for use with the COMOSAR test bench
only.

R LU |

Figure 1 - MVG COMOSAR Validation Dipole
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9 SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.262.10.23 MVGB A

4  MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C and CEI'IEC 62209 standards provide requirements for
reference dipoles used for system validation measurements.  ‘The following measurements were
performed to verify that the product complies with the fore mentioned standards.

4.1

The dipole used for SAR system validation measurements and checks must have a return loss of -20
dB or better. The retum loss measurement shall be performed against a liquid filled flat phantom.
with the phantom constucted as outlined in the fore mentioned standards.

4.2 MECHANICAL REQUIREMENTS

The IEEE Std, 1528 and CEUVIEC 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 emplovs 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 uncertainly 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 0.1 dB

52 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length
3-300 0.05 mm
53 VALIDATION MEASUREMENT

The guidelines outlined in the [EEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEVIEC
62209 standards were followed to generate the measurement uncertainty for validation

measurements.
Scan Volume Expanded Uncertainty
lg 20.3 %
10g 20.1 %
Page: 5/11
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.262.10.23MVGB.A
6 CALIBRATION MEASUREMENT RESULTS
6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID
Frequency, MHz
2350 2380 2400 2420 2440 2460 2480 2500 2520 2550
10-
@
5} :
Frequency (MHz) | Return Loss (dB) Requirement (dB) Impedance
2450 -26.03 -20 463 Q +3.2iQ
6.2 RETURN LOSS AND IMPEDANCE IN BODY LIOUID
Frequancy, MMz
2350 2380 2400 2420 2440 2460 2480 2500 2520 2550
0- '
(48]
7
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
2450 -32.76 =20 48.7 2+ 1.9Q
6.3 MECHANICAL DIMENSIONS
Frequency MHz Lmm hmm dmm
required measured required measured required measured
750 176.0 £1 % 100,021 % 6.35 21 %
835 161.0¢1 % 89.821% 36121%,
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LA SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.262.10.23 MVGB A
900 119,0 +1 % 83321% 1641 %,
1450 89.111%. 51.721% 1641%,
1500 80.5 +1%. 50.021% 3641 %,
1640 79.0 21 %. 45.7 21%. 3641 %,
1750 75.2 #1%. 429:1% 1641 %,
1800 72.0 £1%. 41.721% 1641 %,
1900 68.0 £1 %, 39521 % 1641 %,
1950 66.3 1%, 38.521% 1641 %,
2000 64.5 £1 %. 3751% 1641 %.
2100 61.0 41 %. 357+1% 31641 %,
2300 55.5 +1 %, 32641% 3641%,
2450 S1.5 21 %. PASS 30421% PASS 31611 %, PASS
2600 48.5 £1 %, 28.821% 1.641%,
3000 a1.5 #1 %, 25021% 1641 %,
3500 37.081 % 26.421% 1641%,
3700 34,721 %. 26.421%. 3641 %,

7  VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C and CEIIEC 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 described distance from the bottom surface of the phantom.

7.1 HE IID MEASUREMENT
"‘:4";;"" Relative permittivity (¢,) Conductivity (o) S/m
maquired measured required measured
750 419 15% 0.89 £5%
835 41.515% 0.90 25 %
900 415 15% 0.9725%
1450 405 £5% 1.2025%
1500 404 5% 1.2325%
1640 40.2 £5% 13125%
1750 40.1 £5% 1.3725%
1800 40,0 £5% 1.4025%
1900 40.0 £5% 1.40 25 %
1950 0.0 £5 % 14025%
2000 40,0 £5% 1.4025%
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2100 39.845% 1.4925%
2300 3955% 1.6725%
2450 39.215% PASS 1.80 25 % PASS
2600 39.045% 1.9625%
3000 385 45 % 2.4025%
3500 37915% 2.9125%

7.2 SAR MEASUREMENT RESULT WITIH HEAD LIQUID
The IEEE Std. 1528 and CEVIEC 62209 standards state that the svstem 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 mput power.

Software OPENSAR V4
Phantom SN 20/09 SAMT7I
Probe SN 18/11 EPG122
Ligquid Head Liquid Values: eps’ 1 39.0 sigma - 1.77
Distance between dipole center and liquid 10.0 mm
Area scan resolution dx=8mm/dy=8mm
Zoon Scan Resolution dx=8mmidy=8m/dz=Smm
Frequency 2450 MHz
Input power 20 dBm
Ligquid Temperature 21°C
Lab Temperature 21 °C
Lab Humidity 45 %
F
Gl 1 g SAR (W/kg/W) 10 g SAR (W/kg/W)
required measured required measured

750 8.43 555

835 9.56 622

900 109 699

1450 29 16

1500 30.5 16.8

1640 34.2 134

1750 364 19.3

1800 384 20.1

1900 39.7 205

1950 10,5 208

2000 111 211

2100 136 219

2300 18.7 233
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7.3 BODY LIQUID MEASUREMENT
F"&'fz"“' Relative permittivity {e,) Conductivity (c) $/m
required measured required measured
750 555 £5% 0.96 25 %
835 56.2 +5% 0.9725%
900 55.0 £5 % 1.0525%
913 55.0 £5 % 1.06 25 %
1450 54.0 £5 % 1.3025%
1610 53.8 $5% 1.4025%
1R800 53315% 1.52 25 %
1900 53.3+5% 15225%
2000 53.3 5% 15225%
2100 53.245% 1.62 25 %
2450 52,745 % PASS 19525% PASS
2600 52515% 2.165%
3000 52.0 £5 % 27345%
3500 51.3 5% 33145%
5200 49.0£10% 5,30 +10 %
5300 189 £10 % 542410 %
3400 487 £10 % 553410 %
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3500 3.6 £10% 5.65 +10 %
3600 485 £10% 577 £10 %
5800 48.2 £10% 6,00 £10 %

7.4  SAR MEASUREMENT RESULT WITH BODY LIQUID

Software OPENSAR V4
Phantom SN 20/09 SAM71
Probe SN 18/11 EPG122
Liguid Body Liquil Values: eps’ - 53.0 sigma : 1.93
Distance between dipole center and hquid 10.0 mm
Area scan resolution dx=8mm/dy-8mm
Zoont Scan Resolution dx=8mm/dy=8m/dz=Smm
Frequency 2450 Mz
Input power 20 dBm
Liguid Temperature 21 °C
Lab Temperature 21°C
Lab Humidity 45 %
el 1§ SAR (W/kg/W) 10.¢ SAR (W/kg/W)
measured measured
2450 55.65(5.57) 24.56 (2.46)
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / fication No.|  Current [ Next Calibration
Description Model  [WdentificationNow| oy tion Date Date
SAM Phantom MVG SN-20/09-SAMT1 :gg:zd o o :’;:'Sfe‘gd Mo cey
COMOSAR Test Bench{  Version 3 NA ggf‘;ﬁd Nocal g:ﬁi"- No- ca)
Network Analyzer | [00e & SOTWaZ | on00132 0212022 0212025
Calipers Carrera CALIPER-M 012023 01/2026
Reference Probe MVG EPG122 SN 18/11 1012022 1012023
Multimeter Keithley 20C0 1188658 0112023 01/2026
Signal Generator | Agilent E4438C MY49070581 0112023 01/2026
e I P e
Power Meter HP E4418A US38261498 0172023 0172026
Power Sensor HP ECP-E26A US37181460 012023 0112026
Directional Coupler | Narda 4216-20 01386 gﬁ"’gﬁfgﬁfﬁag{fﬁgf g;frah‘j‘oeg;ffegg‘:'eg
Le;ﬁgt:‘“&'?ng Control Company 15098832 11/2020 1172023
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Ref: ACR.262.11.23.MVGB.A
SHENZHEN STS TEST SERVICES CO., LTD.
1/F., BUILDING B, ZHUOKE SCIENCE PARK,No0.190,
CHONG QING ROAD, FUYONG STREET,
BAO’ AN DISTRICT, SHENZHEN,GUANGDONG,CHINA
MVG COMOSAR REFERENCE DIPOLE
FREQUENCY: 2600 MHZ
SERIAL NO.: SN 30/14 DIP2G600-336
Calibrated at MVG
Z.1. de la pointe du diable
Technopdle Brest Iroise - 295 avenue Alexis de Rochon
29280 PLOUZANE - FRANCE
Calibration date: 07/04/2023
ae,  cofrac
ﬂ\\s//
RO ETALONNAGE
Accreditations £2-6789 and #2-6814
Scope available on www.cofrac. fr
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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