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7 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No Current Next Calibration
Description Model °| Calibration Date Date
SAM Phantom MVG SN 13/09 SAME8 Valid.ated. No cal Valiqated. No cal
required. required.
COMOSAR Test Bench|  Version 3 NA e I ol
required. required.
Network Analyzer R°hdezf/fn°hwarz 100203 08/2021 08/2024
Network Analyzer — | Rohde & Schwarz
Calibration kit 77235 101223 07/2022 07/2025
Calipers Mitutoyo SN 0009732 11/2022 11/2025
Reference Probe MVG 3523-EPGO-429 11/2023 1172024
Multimeter Keithley 2000 4013982 02/2023 02/2026
Signal Generator R°hdeS&MSB°hwarz 106589 03/2022 03/2025
Amplifier MVG MODU-023-C-0002 Characterized pri_or to|Characterized pripr 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 pripr to|Characterized pri_or to
test. No cal required. [test. No cal required.
Temperature/ HUmidty| e 164 H 44225320 06/2021 06/2024
Sensor
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1 INTRODUCTION

This document contams a summary of the requirements set forth by the [EC/IEEE 62209-1528 and
FCC KDB865664 DOl standards for referemce dipoles used for SAR measurement system
validations and the measurements that were performed to venfy that the product complies with the

fore mentioned standards.
2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 3300 MHz REFERENCE DIPOLE
Manufacturer MVG
Modzl SID3300
Senial Number SN 0321 DIP 3G300-35¢
Proguct Condition (new / used) Used

3 PRODUCT DESCRIPTION

31 CRNERALINFORMATION

MVG's COMOSAR Validation Dipoles are built in accordance to the IEC/TEEE 62209-1528 and
FCC KDB863664 D01 standards. The product is designed for use with the COMOSAR test bench
only.

Figure 1 - MV'G COMOSAR Vaiidanon Dipoie
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4 MEASUEREMENT METHOD

The IEC/TEEE §2200-1528 and FCC EDBE65664 D01 standards provide requirements for refenence
dipoles nsed for system validation measurements. The following measurements were perfommed to
verify that the product complies with the fore mentioned sandards.

+1 EETVENLOCC RECUIRENENTS
The dipole nsed for SAR system validation measurements and checks must have a retorn loss of -20
dB or better. The retumn loss measmement shall be performed azainst a liquid filled flat pharbom.
with the phantem constructed as outlined in the fore mentoned standards A direct method is nsed
with a network analyser and its calibration kit, both with a walid IS017025 calibration.

41 MECHANICAL BECUIREMENTS
The [ECIEEE 622091328 and FCC FDBE65664 D01 standards specify the mechanical components
and dimensions of the validation dipeles, with the dimension’s frequency and phamtom shell
thickmess dependent. The COMOSAR test bench employs a 2 mm phantom shell thickness therefore
the dipoles sald for use with the COMOSAE. test bench comply with the requirements sef forth fora
2 mm phaniom shell thickness. A direct method &5 nsed with a IS01 7025 calibrated caliper.

5 MEASURFEMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertamiy expressed af approamately the 953
confidence level using a coverage facior of k=1, maceable i the Infernationally Accepted Guides to

Measwement Uncentamiy.
51 EETUENLOSS
The followine uncertamties apply to the rehumn loss measurement:
Frequency band Expanded Uncertainty on Feturm Loss
A00-5000MHz 008 LIV

51 DIMENSION MEASUREMENT
The followine uncertamties apply to the dimension measurememnts:

Length (mm) Expanded Uncertainty on Length
0- 300 020 mam
300 - 450 0.44 pm
Page: 341
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33 VALIDATION MEASUREMENT
The guidelines outlined in the [EC/TEEE 62209-1528 and FCC EDBES3664 D01
followed to generate the measurement uncertainty for validaden measurements.

standards were

Scam Volome Expanded Uncertainty
195 (SAR)

ERAA]

lg
0

6 CALIBEATION MEASUEREMENT RESULTE

6.1 ERETUEN LOSS AND WMPEDANCE TN HEAD LICUTD

Fueray. MH:

-
Frequency (AHz)
3300

Eefurn Loss (dB)
-34.41

Impedance
50.7Q+26i0

Fequirement {dE)
-20

Tipweplaiv ACRDD el
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6.2 MECHAWICAT DIMENSIONS

Fraguancy MH: Lmm hmm dmm
- - requrad [ra—— P mssaursd

C ] L EVEN FLOLELE (LT

450 190031 % AT £1K. [XLE LN

TS0 1PEO 31 % R (LT

=T 161031 %, LEERS (L

] 188051 % FERE RN HEEIE

1450 AL B REES [TE L

1500 08 1% FLE RN HEEIE

1843 O 457318, [T

1750 I LS HEEIN

18013 0N T [T

1900 BED +1% ETEE HEEIN

1950 CXE L TN [TEL

00 45 11N 521N, LBElE

Faid a1 #1 % 55 F 218, [TEL

300 5.5 11 % R LBElE

450 G L TN [TEL

600 4ES N HE N, [T

0 [T IR et

. e . 254 _ X
H500 ERLEE FVEEN BEEIN

S0 S4TH1N YRR EEESE

300

w200

S50

&

7 VALIDATION MEASUREMENT

The [EC/IEEE §220%-1518 and FOC EDBRG3664 DO] standard: state that the system walidation
measumements must be performed usmg a reference dipole meedng the fore mentoned retum loss
and mechamical dimension requirements. The validation meanmement pmist be performed against a
liquid filled flat phantom, with the phantom constructed as outlined in the fore mentoned standards.
Per the standards, the dipole shall be positioned below the botiom 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 phanbom
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7.1 HEAD LIQUID MEASTREMENT

'":':'E' [T Eep—T e Comduct ity (2} 3/m
[re——" F— [ [—
00 454105 AT 210%
450 AT 210%
=0 OB 10%
B35 L090210%
00 09F310%
1450 L20210%
pE o 13 20%
1640 L81210%
15 LIF310%
e Lan210%
pL i i La0210%
250 00 E10% La0210%
O A0010% L80210%
T30 TLE 0% Law10%
230 Miz10% LET210%
1458 0% LB0210%
D HMOo10% 196 210%
e S5 £10% La0210%
B3 H2:210% 5a LT1210% 185
e 0% 101210%
o Brz10% 312 310%
dracny A E10% 551 10%
Lo i B3 210%
a5 04 210%
L ih MIz10% 455 210%

71 ZARMEASUREMENT EESULT WITEEEAD LIOVD

The [EC/TEEE §2209-1528 and FOT EDBEG3664 D01 standards stare that the system walidation
mexsumements should produce the SAR. vahies shown below (for phanfom thickness of 2 mm), within
the uncertminty for the system validation. Al SAF. vales are nommalized to 1 W forward power. In
Tracket, the measured SAF. is piven with the used inpat power.
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LIST OF EQUIFAENT

Tevplate 4CE DDD.M FEMVERIRTE Z4R Fyferance D

Equipment Manuofacturer / - - Current Next Calibration
Description Mogel  [Wentification No| oo fion Date Date
SAM Praniom WS SH 1309 SAMSA gm.m- Mol %ﬁ“ Ma "31
fialldated Mocal  Wald#ied Mo cal
COMOSAR TestBench|  Version 3 A e  ien
Netwark Andyzer | FOTOS o ST 10203 o 204
Mefiork Aryzer - | Ronde 8 ST 101223 e O7rR0Es
Calpers Muroya SN DD05732 1irzme 1152025
Reference Probe MG ISTFEPGOES 1172023 1172024
Murmeter Ketmiey 2000 4013862 D2Ezs o026
Sinal Generatr | FONGE S SomiaT 10558 o 03025
Characterzed pror | Craradenzed prior
\mpiner iz MICDUHI23- 00002 |1t "o el recuired. Ji=et. Moo require
Power Mater NHUSE 5580 170100013 et 062024
Power Meter Keysight UZC00A. | S MYEZ340002 10zms 12025
Characterized pror | Crarscenzed prior o
Directional Coupier | Krytar 153000 T test. No cal required. [iet. Mo cal required.
Temperare [HUMIERY)  rocy 54 i 44725330 D20z a0
EEs0r
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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: 3500 MHZ
SERIAL NO.: SN 03/21DIP3G500-360

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

Calibration date: 05/18/2024
o, 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.

% DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 3500 MHz REFERENCE DIPOLE
Manufacturer MVG
Model SID3500
Serial Number SN 03/21 DIP 3G500-360
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

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.

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 kit, both with a valid ISO17025 calibration.

42 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 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 0.08 LIN

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (imm) Expanded Uncertainty on Length
0 -300 0.20 mm
300 - 450 0.44 mm
Page: 5/11
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53 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.

Scan Volume

Expanded Uncertainty

lg

19 % (SAR)

10g

19 % (SAR)

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

§11.dB

Frequency, MHz
3400 3420 3440 3460 3430
0.0-

3500 3520 3540 3560 3580

Frequency (MHz) Return Loss (dB)

Requirement (dB)

Impedance

3500 -24.22

-20

552Q-0.4iQ

Page: 6/11

Tempiate ACR.DDD.N.YY.MVGB.ISSUE_SAR Reference Dipole vJ
This document shall not be reproduced, except in fidl or in part, without the written approval of MVG. The information contained herein is to be used
only for the purpose for which it is submitted and is not to be released i whole or part without written approval of MVG.




WM\,
SN

® =
NTEK JEil) == &2
) “7 N [AccaediTeo)
T neesanso:  P@QE 345 of 377 Report No.: N26042809608E
mVG SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR 533424 BES A

6.2 MECHANICAL DIMENSIONS

Frequency MHz Lmm h mm d mm
required measured required measured required measured

300 420.0 £1 %. 250.0 £1 %. 6.35+1 %.

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 £1 %.

900 149.0 £1 %. 83.3 £1%. 3.6 £1%.

1450 89.1 +1 %. 517 £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 752 £1%. 42.9 £1 %. 3.6 £1 %.

1800 72.0 £1%. 41.7 £1 %. 3.6 £1%.

1500 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+1 %. 30.4 £1 %. 3.6 £1 %.

2600 48.5+1 %. 28.8 £1 %. 3.6 £1%.

3000 41.5+1 %. 25.0 £1 %. 3.6 £1 %.

3300 - - -

3500 37.0+1 %. 37.24 26.4+1%. 26.37 3.6+1%. 3.64
3700 34.7£1 %. 26.4 £1 %. 3.6 £1 %.

3900 = = -

4200 - - _

4600 s 4 .

4900 s . <

7 VALIDATION MEASUREMENT

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.
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HEAD LIQUID MEASUREMENT

Fre:ﬂu:;cv Relative permittivity (g} Conductivity {o) S/m
required measured required measured
300 453 +10% 0.87 +10 %
450 43.5+10% 0.87 +10 %
750 41.9+10 % 0.89+10 %
835 41.5+10% 0.90+10 %
900 41.5+10% 0.97 +10 %
1450 40.5+10% 1.20+10%
1500 40.4+10% 1.23+10%
1640 40.2£10% 1.31+£10%
1750 40.1£10 % 1.37 £10%
1800 40.0+10% 1.40 £10 %
1900 40.0+10% 1.40+10%
1950 40.0 £10 % 1.40 £10 %
2000 40.0 £10 % 1.40 +10 %
2100 39.8+10% 1.49 10 %
2300 39.5+10% 1.67 10 %
2450 39.2+10% 1.80 +10 %
2600 39.0+10% 1.96 £10 %
3000 385+10% 2.40+10%
3300 38.2+10% 2.71+£10%
3500 37.9+10% 37.1 2.91+10% 3.05
3700 37.7+10% 3.12+10%
3900 37.5+10% 3.32+10%
4200 37.1£10% 3.63+10%
4600 36.7£10 % 4.04 10 %
4900 36.3+10% 4.35+10%

SAR MEASUREMENT RESULT 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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Software OPENSAR V5
Phantom SN 13/09 SAM68
Probe 3523-EPGO-429
Liquid Head Liquid Values: eps’ : 37.1 sigma : 3.05
Distance between dipole center and liquid 10.0 mm
Area scan resolution dx=8mm/dy=8mm
Zoon Scan Resolution dx=5Smm/dy=Smm/dz=4mm
Frequency 3500 MHz
Input power 20 dBm
Liquid Temperature 20+/-1°C
Lab Temperature 20+/-1°C
Lab Humidity 30-70 %
Freauency 1 g 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 8.49 5.55
835 9.56 6.22
900 10.9 6.99
1450 29 16
1500 30.5 16.8
1640 34.2 18.4
1750 36.4 19.3
1800 384 20.1
1900 39.7 20.5
1950 40.5 20.9
2000 41.1 211
2100 43.6 21.9
2300 48.7 233
2450 52.4 24
2600 55.3 24.6
3000 63.8 25.7
3300 =
3500 67.1 68.81 (6.88) 25 25.77 (2.58)
3700 67.4 24.2
3900 s
4200 @
4600 -
4900 -
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7 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No Current Next Calibration
Description Model ‘| Calibration Date Date
SAM Phantom MVG BN 13/00GAMeg [olidated. Nocal  Validated.  No ical
required. required.
COMOSAR Test Bench Version 3 NA (eI, HEEl Ak,  ES w=)
required. required.
Network Analyzer R°hdezf/fn°hwarz 100203 08/2021 08/2024
Network Analyzer — | Rohde & Schwarz
Calibration kit 7v-7235 W s i
Calipers Mitutoyo SN 0009732 11/2022 11/2025
Reference Probe MVG 3523-EPG0O-429 11/2023 11/2024
Multimeter Keithley 2000 4013982 02/2023 02/2026
Signal Generator R°hdeS&MsB°hwarz 106589 03/2022 03/2025
Amplifier MVG MODU-023-C-0002 Characterized prigr to[Characterized priprto
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
N Characterized prior to|Characterized prior to
Directional Coupler Krytar 158020 181467 test. No cal required. [test. No cal required.
Temperature UMY} Testo 184 H1 44225320 06/2021 06/2024
ensor
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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: 3700 MHZ
SERIAL NO.: SN 03/21DIP3G700-361

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

Calibration date: 05/18/2024
avrr,  cofrac
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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 3700 MHz REFERENCE DIPOLE
Manufacturer MVG

Model SID3700

Serial Number SN 03/21 DIP 3G700-361

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

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.

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 kit, both with a valid ISO17025 calibration.

42 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 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 0.08 LIN

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (imm) Expanded Uncertainty on Length
0 -300 0.20 mm
300 - 450 0.44 mm
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53 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.

Scan Volume

Expanded Uncertainty

19 % (SAR)

10g

19 % (SAR)

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

§11.dB

Frequency, MHz
3620 3640 3660 3680

3700 3720

Frequency (MHz)

Return Loss (dB)

Requirement (dB)

Impedance

3700

-23.36

-20

544Q-5.1jQ
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6.2 MECHANICAL DIMENSIONS

Frequency MHz Lmm h mm d mm
required measured required measured required measured

300 420.0 £1 %. 250.0 £1 %. 6.35+1 %.

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 £1 %.

900 149.0 £1 %. 83.3 £1%. 3.6 £1%.

1450 89.1 +1 %. 517 £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 752 £1%. 42.9 £1 %. 3.6 £1 %.

1800 72.0 £1%. 41.7 £1 %. 3.6 £1%.

1500 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+1 %. 30.4 £1 %. 3.6 £1 %.

2600 48.5+1 %. 28.8 £1 %. 3.6 £1%.

3000 41.5+1 %. 25.0 £1 %. 3.6 £1 %.

3300 - - -

3500 37.0£1 %. 26.4 £1 %. 3.6 £1 %.

3700 34.7+1 %. 34.52 26.4 £1%. 26.34 3.6 £1%. 3.66
3900 = = -

4200 - - _

4600 5 . -

4900 - | S

7 VALIDATION MEASUREMENT

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.
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HEAD LIQUID MEASUREMENT

Fre:ﬂu:;cv Relative permittivity (g} Conductivity {o) S/m
required measured required measured
300 453 +10% 0.87 +10 %
450 43.5+10% 0.87 +10 %
750 41.9+10 % 0.89+10 %
835 41.5+10% 0.90+10 %
900 41.5+10% 0.97 +10 %
1450 40.5+10% 1.20+10%
1500 40.4+10% 1.23+10%
1640 40.2£10% 1.31+£10%
1750 40.1£10 % 1.37 £10%
1800 40.0+10% 1.40 £10 %
1900 40.0+10% 1.40+10%
1950 40.0 £10 % 1.40 £10 %
2000 40.0 £10 % 1.40 +10 %
2100 39.8+10% 1.49 10 %
2300 39.5+10% 1.67 10 %
2450 39.2+10% 1.80 +10 %
2600 39.0+10% 1.96 £10 %
3000 385+10% 2.40+10%
3300 38.2+10% 2.71+£10%
3500 37.9+10% 2.91+10%
3700 37.7+10% 35.7 3.12+10% 3.34
3900 37.5+10% 3.32+10%
4200 37.1£10% 3.63+10%
4600 36.7£10 % 4.04 10 %
4900 36.3+10% 4.35+10%

SAR MEASUREMENT RESULT 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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Software OPENSAR V5
Phantom SN 13/09 SAM68
Probe 3523-EPGO-429
Liquid Head Liquid Values: eps’ : 35.7 sigma : 3.34
Distance between dipole center and liquid 10.0 mm
Area scan resolution dx=8mm/dy=8mm
Zoon Scan Resolution dx=Smm/dy=Smm/dz=4mm
Frequency 3700 MHz
Input power 20 dBm
Liquid Temperature 20+/-1°C
Lab Temperature 20+/-1°C
Lab Humidity 30-70 %
Freauency 18 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 8.49 5.55
835 9.56 6.22
900 10.9 6.99
1450 29 16
1500 30.5 16.8
1640 34.2 18.4
1750 36.4 19.3
1800 384 20.1
1900 39.7 20.5
1950 40.5 20.9
2000 41.1 211
2100 43.6 21.9
2300 48.7 233
2450 52.4 24
2600 55.3 24.6
3000 63.8 25.7
3300 =
3500 67.1 25
3700 67.4 68.91 (6.89} 242 25.14 (2.51}
3900 s
4200 @
4600 -
4900 -
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7 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No Current Next Calibration
Description Model ‘| Calibration Date Date
SAM Phantom MVG BN 13/00GAMeg [olidated. Nocal  Validated.  No ical
required. required.
COMOSAR Test Bench Version 3 NA (eI, HEEl Ak,  ES w=)
required. required.
Network Analyzer R°hdezf/fn°hwarz 100203 08/2021 08/2024
Network Analyzer — | Rohde & Schwarz
Calibration kit 7v-7235 W s i
Calipers Mitutoyo SN 0009732 11/2022 11/2025
Reference Probe MVG 3523-EPG0O-429 11/2023 11/2024
Multimeter Keithley 2000 4013982 02/2023 02/2026
Signal Generator R°hdeS&MsB°hwarz 106589 03/2022 03/2025
Amplifier MVG MODU-023-C-0002 Characterized prigr to[Characterized priprto
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
N Characterized prior to|Characterized prior to
Directional Coupler Krytar 158020 181467 test. No cal required. [test. No cal required.
Temperature UMY} Testo 184 H1 44225320 06/2021 06/2024
ensor
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SHENZHEN NTEK TESTING TECHNOLOGY
CO., LTD.

BUILDING E, FENDA SCIENCE PARK, SANWEI
COMMUNITY, XIXTANG STREET,BAO'AN
DISTRICT, SHENZHEN GUANGDONG, CHINA MVG
COMOSAR REFERENCE WAVEGUIDE
FREQUENCY: 5000-6000 MHZ
SERIAL NO.: SN 13/14 WGA 33

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

Calibration date: 02/21/2024
cofrac

S,

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 waveguide
calibration performed at MVG, using the COMOSAR test bench. The test results covered by
accreditation are traceable to the International System of Units (SI).
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