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SAR REFERENCE DIFOLE CALIBRATION REPORT Ref ACE 532424 BEEA

1 INTRODUCTION

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

fore menhoned standards.

2 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR 835 MHz REFERENCE DIPOLE
Manufacturer MVG

Model SID835

Serial Number SN 03/15DIPOGE3S-347

Product Condition (new / used) Used

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

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

Figure 1 - AMVG COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

41 MECHANICAL REQUIREMENTS

The IECYIEEE 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 mum phantom shell thickness. A direct methed is used with a ISO17025 calibrated caliper.

42 811 PARAMETER REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a S11 of -20dB 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 [SO17025 calibration.

43  SAR REQUIREMENTS
The [EC/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 tore-mentioned standards.

5 MEASUREMENT UNCERTAINTY

51 MECHANICAL DIMENSIONS

For the measurement in the range 0-300mun1, the estimated expanded uncertainty (k=2) in calibration
for the dimension measurement in mm is -+/-0.20 mm with respect to measurement conditions.

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

52 811 PARAMETER

The estimated expanded uncertainty (=2} in calibration for the 811 parameter in linear 15 +/-0.08
with respect to measurement conditions.

53 SAR
The guidelines outlined in the IEC/TEEE 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
Wikg is +/-19% with respect to measurement conditions.
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6 CALIBRATION RESULTS

61 MECHANICAL DIMENSIONS

L mm h nim d mm
Measured Required Measured Required Measured Required
- 161.00 +/- 2% - 80,80 +/-2% - 3.60 +-2%

62 511 PARAMFTER

6.2.1 S11 parameter in Head Liquid

Frequaney, MH:

849 86D 860 500 520 935

Frequency (MHz) S11 parameter (dB) Requirement (dB3) Impedance
835 -12.84 -20 50,50+ 0,510
63 BSAR

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 mentiened 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 DU 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 nommalized to 1 W forward power. In
bracket, the measured SAR is given with the used input power.
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Software OPENSAR VS
Phantom 8N 13/00 3AMGS
Probe 35323-EPGO-429
Liquid Head Liguid Values: eps': 4.8 sigma : 0.90
Distance between dipole center and liquid 15.0 mm
Avrea scan resolution dx=8mm/dy=8mm
Zoon Scan Resolution di=8mm/dy=8mm/dz=5mm
Frequency 835 MHz
Tnput power 20 dBm
Liguid Temperature 20+-1°¢
Lab Temperature W0 +H-1°C
Lab Hurmnidity 30-70 %
Frequency 1g SAR (W/ 10g SAR (W/kg)
Measured | Measured Target Measured | Measured Target
normalized | normalized normalized | normalized
to 1W to 1W to 1W to 1W
835 MHz 0.94 9.40 9.56 0.63 6.28 6.22
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7 LIST OF EQUIPMENT

Equipment Summary Shest

Equipment Manufacturer / . _ Current Next Calibration
Description Model Udeutification No:| ooy robian Tate Date
\alidated. Mo cal Validated. No cal
SAM Phantom MVG SN 13/09 sAMes L2 T eaired,
COMOSAR Test Bench|  Version 3 NA paluated Naeal.  Mellaated,. Do) el
required. required.
Network Analyzer R°hde§rfﬂ"h‘“’a"‘ 100203 08/2021 08/2024
Network Analyzer — | Rohde & Schwarz
e o ot 101223 07/2022 07/2025
Calipers Mitutoyo SN 0008732 112022 11/2025
Reference Probe MVG 3523-EPGO-429 1112023 11/2024
Multimeter Keithley 2000 4013982 02/2023 02/2026
Signal Generator R°hdesiﬂ9é°h“’“’2 106589 03/2022 03/2025
' St Characterized prior to [Characterized prior to
Smplifise hvS MODU-023-C-0002 |\ 4 "No cal required. |test. No cal required.
Power Meter NI-USB 5680 170100013 062021 0612024
Power Meter Keysight U2000A | SN: MY62340002 10/2022 10/2025
Characterized prior to|Characterized prior to
Dirsctomalioapler: | Kptari=anan TREHF test. No cal required. |test. No cal required.
femperatiie) UMY rosto e 11 44225320 0612021 06/2024
ensor
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GUANGDONG ASIA HONGKE TEST

TECHNOLOGY CO., LTD
NO.1/¥,BUILDING B1, JUNFENG INDUSTRIAL PARK,
CHONGQING ROAD, HEPING COMMUNITY ,
FUHAIHAISTREET, BAO'AN DISTRICT,SHENZHEN,
GUANGDONG 518055, P.R.CHINA

MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 1800MHZ
SERIAL NO.: SN 03/15 DIP1G800-349

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

Calibration date: 02/21/2024
S, cofrac

=, -

T

ETALONNAGE

Apcreditafions 72-60 789 and w2 6814
Seope availablc on werw.cofrac fr

The wse of fve Cofrac brand and ihe accredifation references Is prohlbited frow any reproduction,

Suwimmary:

This document presents the methed and results from an acerednzd SAR reference dipels calibration
performed in MVO using the COMOSAR test bench.  All calibration results are traceable to
national meticlogy instituticons,
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1 INTRODUCTION

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

fore menhoned standards.

2 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR 1800 MHz REFERENCE DIPOLE
Manufacturer MVG

Model SID1800

Serial Number SN 03/15DIP1GE00-349

Product Condition (new / used) Used

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

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

Figure 1 - AfVG COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

4.1 MECHANICAL REQUIRBEMENTS

The IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards specify the mechanical components
and dimensions of the wvalidation 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 phantorn shell thickness. A direct method 15 used with a [SO17025 calibrated caliper.

42 811 PARAMETER REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a 511 of -20 dB or
better. The 811 measurement shall be performed aganst a liquid filled flat phantom, with the
phantom constructed as outlined in the fore mentioned standards. A direct method is used with a
network analyser and its calibration kit, both with a valid ISO17025 calibration.

43 BSAR REQUIREMENTS

The [EC/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.

5§ MEASUREMENT UNCERTAINTY

51 MECHANICAL DIMENSIONS

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

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

52 811 PARAMETER

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

53 BAR
The gnidelines outlined in the IECYIEEE 62209-1528 and FCC KDBE65664 D01 standards were
followed to generate the measurement wncertainty for validation measurements.

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

61 MECHANICAL DIMENSIONS

L mm h nim d mm
Measured Required Measured Required Measured Required
- 72.00 +/- 2% - 41,70 +/-2% - 3.60 +-2%

62 511 PARAMFTER

6.2.1 S11 parameter in Head Liquid

1700 1720 1740

Frequency (MHz) S11 parameter (dB) Requirement (dB3) Impedance
1800 -24.53 -20 44802+ 2.0j0
63 BSAR

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 mentiened 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 DU 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 nommalized to 1 W forward power. In
bracket, the measured SAR is given with the used input power.
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Software OPENSAR VS
Phantom SN 13/00 8AM6S
Probe 3523-EPGO-422
Liquid Head Liguid Values: eps': 42.7 sigma : 1.36
Distance between dipole center and liquid 10.0 mm
Avrea scan resolution dx=8mm/dy=8mm
Zoon Scan Resolution di=8mm/dy=8mm/dz=5mm
Frequency 1800 MHz
Tnput power 20 dBm
Liguid Temperature 20+-1°¢
Lab Temperature 20+-1°C
Lab Humidity 3070 %
Freguency 1o SAR (W/ 10c SAR (W/ike)
Measured | Measured Target Measured | Measured Target
normalized | normalized normalized | normalized
o 1W o 1W to 1W o 1W
1800 MHz 3.71 37.06 38.40 2.00 20.01 20.10
\ "
L}
I LH
| [ |
ﬂ L
’ - Biog,
TR .
b= =
N:,",’, 2 M
3 N
= a0 N
[ g : N
:I.sv--. = |
b W12 476 18X 2 242628 0
Z i)
Page. 778

Template_ ACR.DDD.N. YY.MVGRISSUE_SAR Reference Dipole vl
Thiz docwmert shall nar be reprodhiced, aapr sl ar v par, witions the wrimer approvel of MEG, The sgfrmarion cormained herein 510 be wnad
wialy Jor the prpose for wiich JtJs submitted ond & ra to be released 1 whtole ar part withost written approval af V0L



[l DN
AIT

Page 163 of 198

Report No.: AiTSZ-250724048FW1-

mvg

M1

SAR REFERENCE DIPOLE CALIBRATION REPORT

Tef  ACR 5326 24FES &

7 LIST OF EQUIPMENT

Equipment Summary Sheet

uipmen M Bl C nt lext Calibrat
Eq p t-ant am_lf;l_c_t_urﬂ Identification Ne,| . Crerent Next Calibration
Description Model - Calibration Date Date
Walidated. Nocal Walidated. Mo cal|
SAM Phantom MV G SN 13/09 SAMG3 required. Fequired.
COMOSAR Test Bench|  Version 3 NA ERGHCT Nokeh  RAeHnR. e i)
required. required.
Network Analyzer | onde & Sehwarz 100203 08/2021 08/2024
Metwork Analyzer — | Rohde & Schwarz
Calibration kit 7\-Z235 101223 0742022 0712025
Calipers Mitutoyo SN 0009732 1142022 11/2025
Reference Probe MV G 3523-EPGO-429 1142023 1142024
u ltim eter Keithley 2000 4013982 02/2023 02/2026
Signal Generator R°hdes&MSB°h‘”arz 108580 032022 0342025
. O Characterized prior to |Characterized prior to
Ampitiar bRk e test. Mo cal required. |test. Mo cal required.
Power Meter MI-USB 5680 170100013 062021 06/2024
Power Meter Keysight U2000& | SN: MYB52340002 102022 1042025

Characterized prior to

Characterized prior to

Hirechgingl Gaplar Seylar tasihi T test. Nocal required. |test. No cal required.
[Fmpanis ¢ HUTIRY) Tty 184 Hi 44295320 06/2021 06/2024
ensor
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TECHNOLOGY CO., LTD
NO.1/F,BUILDING B1, JUNFENG INDUSTRIAL PARK,
CHONGQING ROAD, HEPING COMMUNITY ,
FUHAIHAI STREET, BAO'AN DISTRICT,SHENZHEN,
GUANGDONG 518055, P.R.CHINA

MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 1900MHZ
SERIAL NO.: SN 03/15 DIP1G900-350

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

Calibration date: 02/21/2024
o, cofrac

ETALONNAGE

Apcreditafions 72-60 789 and w2 6814
Seope availablc on werw.cofrac fr

The wse of fve Cofrac brand and ihe accredifation references Is prohlbited frow any reproduction,

Suwimmary:

This document presents the methed and results from an acerednzd SAR reference dipels calibration
performed in MVO using the COMOSAR test bench.  All calibration results are traceable to
national meticlogy instituticons,
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1 INTRODUCTION

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

fore menhoned standards.

2 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR 1900 MHz REFERENCE DIPOLE
Manufacturer MVG

Model SID1900

Serial Number SN 03/15DIP1G900-350

Product Condition (new / used) Used

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATICN

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

Figure 1 - AfVG COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

4.1 MECHANICAL REQUIRBEMENTS

The IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards specify the mechanical components
and dimensions of the wvalidation 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 phantorn shell thickness. A direct method 15 used with a [SO17025 calibrated caliper.

42 811 PARAMETER REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a 511 of -20 dB or
better. The 811 measurement shall be performed aganst a liqud filled flat phantom, with the
phantom constructed as outlined in the fore mentioned standards. A direct method is used with a
network analyser and its calibration kit, both with a valid ISO17025 calibration.

43 BSAR REQUIREMENTS

The [EC/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.

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 estimated expanded uncertamnty (k=2) imn
calibration for the dimension measurement in mm is +-0.44 mm with respect to measurement
conditions,

52 811 PARAMETER

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

53 BSAR

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

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

61 MECHANICAL DIMENSIONS

L mm h nim d mm
Measured Required Measured Required Measured Required
- 68.00 +-2% - 39.50 +-2% - 3.60 +-2%

62 811 PARAMETER

6.2.1 S11 parameter in Head Tiquid

Frocuuency, MHz
1860 1380 1900 16 140 1960 1580 2000

30.0-

Frequency (MHz) S11 parameter (dB) Requirement (dB) Impedance
1900 2328 -20 46,22 + 5. 4160
63 BSAR

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 mentiened 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 DU 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 S8AR 1s given with the used input power,
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Software OPENSAR VS
Phantom 8N 13/00 3AMGS
Probe 35323-EPGO-429
Liquid Head Liguid Values: eps': 425 sigma : 1.39
Distance between dipole center and liquid 10.0 mm
Avrea scan resolution dx=8mm/dy=8mm
Zoon Scan Resolution di=8mm/dy=8mm/dz=5mm
Frequency 1900 MHz
Tnput power 20 dBm
Liguid Temperature 20+-1°¢
Lab Temperature 20+-1°C
Lab Humidity 3070 %
Freguency 1o SAR (W/ 10c SAR (W/ike)
Measured | Measured Target Measured | Measured Target
normalized | normalized normalized | normalized
to 1W to 1W to 1W to 1W
1900 MHz 397 39.69 39.70 2.09 2092 20.50

o :.“3-
fie 10
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’.)Jn =4m g
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S .
056, P \
b 1001274 6 (6. 22 24 2528 3
2 fomi)
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7 LIST OF EQUIPMENT

Equipment Summary Shest

Equipment Manufacturer / . _ Current Next Calibration
Description Model Udeutification No:| ooy robian Tate Date
\alidated. Mo cal Validated. No cal
SAM Phantom MVG SN 13/09 SAMEE |5 = 5 iy
COMOSAR Test Bench Version 3 NA \a’alidated. Mo cal Valir.!ated, Mo cal|
Fequired. Fequired.
Network Analyzer | RONd® & Schwarz 100203 08/2021 08/2024
Network Analyzer — | Rohde & Schwarz
e o ot 101223 07/2022 07/2025
Calipers Mitutoyo SN 0008732 112022 11/2025
Reference Probe MVG 3523-EPGO-429 1112023 11/2024
Multimeter Keithley 2000 4013982 02/2023 02/2026
Signal Generator R°hdesiﬂ9é°h“’“’2 106589 03/2022 03/2025
' St Characterized prior to [Characterized prior to
Smplifise hlva MODU-023-C-0002 |,y "No cal required. |test. No cal required.
Power Meter NI-USB 5680 170100013 06/2021 06/2024
Power Matar Keysight U2000A | SN: MY62340002 1072022 10/2025
Characterized prior to|Characterized prior to
Dirsctomalioapler: | Kptari=anan TREHF test. No cal required. |test. No cal required.
femperatiie) UMY rosto e 11 44225320 0612021 06/2024
ensor
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TECHNOLOGY CO.,LTD
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GUANGDONG 518055, P.R.CHINA
MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 2450MHZ
SERITAL NO.: SN 03/15 DIP2G450-352
Calibrated at MVG
Z.1. de la pointe du diable

Technopile Brest Iroise — 295 avenue Alexis de Rochon
29280 PLOUZANE - FRANCE

Calibration date: 02/21/2024
o, cofrac

ETALONNAGE

Apcreditafions 72-60 789 and w2 6814
Seope availablc on werw.cofrac fr

The wse of fve Cofrac brand and ihe accredifation references Is prohlbited frow any reproduction,

Suwimmary:

This document presents the methed and results from an acerednzd SAR reference dipels calibration
performed in MVO using the COMOSAR test bench.  All calibration results are traceable to
national meticlogy instituticons,
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1 INTRODUCTION

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

fore menhoned standards.

2 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR 2450 MHz REFERENCE DIPOLE
Manufacturer MVG

Model 5102450

Serial Number SN 03/15DIP2G450-352

Product Condition (new / used) Used

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATICN

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

Figure 1 - AfVG COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

4.1 MECHANICAL REQUIRBEMENTS

The IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards specify the mechanical components
and dimensions of the wvalidation 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 phantorn shell thickness. A direct method 15 used with a [SO17025 calibrated caliper.

42 811 PARAMETER REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a 511 of -20 dB or
better. The 811 measurement shall be performed aganst a liqud filled flat phantom, with the
phantom constructed as outlined in the fore mentioned standards. A direct method is used with a
network analyser and its calibration kit, both with a valid ISO17025 calibration.

43 BSAR REQUIREMENTS

The [EC/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.

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 estimated expanded uncertamnty (k=2) imn
calibration for the dimension measurement in mm is +-0.44 mm with respect to measurement
conditions,

52 811 PARAMETER

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

53 BSAR

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

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

61 MECHANICAL DIMENSIONS

L mm h nim d mm
Measured Required Measured Required Measured Required
- 51.50 +/- 2% - 30,40 +/-2% - 3.60 +-2%

62 811 PARAMETER

6.2.1 S11 parameter in Head Tiquid

Frequeoncy, MHz
2450 2480 2500

Frequency (MHz) 511 parameter (dB) Requirement (dB) Impedance

2450 -29.27 -20 53.602+0.1j0
63 BSAR

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 mentiened 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 DU 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 S8AR 1s given with the used input power,
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Software OPENSAR VS
Phantom SN 13/00 8AM6S
Probe 3523-EPGO-422
Liquid Head Liguid Values: eps': 42 1 sigma : 1.83
Distance between dipole center and liquid 10.0 mm
Avrea scan resolution dx=8mm/dy=8mm
Zoon Scan Resolution di=5mm/dy=>Smm/dz=5mm
Frequency 2450 MHz
Tnput power 20 dBm
Liguid Temperature 20+-1°¢
Lab Temperature 20+-1°C
Lab Humidity 3070 %
Freguency 1o SAR (W/ 10c SAR (W/ike)
Measured Measured Target Measured Measured Target
normalized | normalized normalized | normalized
o 1W o 1W to 1W to 1W
2450 MHz 5.00 50.05 5240 2.38 23.80 24.00
\ "
= "
i [
N | B
o [Ex
[ ke ! \‘\
i 0N
& = N
- = A0 N
.21, o NN
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045, T 1
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7 LIST OF EQUIPMENT

Equipment Summary Shest

Equipment Manufacturer / . _ Current Next Calibration
Description Model Udeutification No:| ooy robian Tate Date
\alidated. Mo cal Validated. No cal
SAM Phantom MVG SN 13/09 SAMEE |5 = 5 iy
COMOSAR Test Bench Version 3 NA \a’alidated. Mo cal Valir.!ated, Mo cal|
Fequired. Fequired.
Network Analyzer | RONd® & Schwarz 100203 08/2021 08/2024
Network Analyzer — | Rohde & Schwarz
e o ot 101223 07/2022 07/2025
Calipers Mitutoyo SN 0008732 112022 11/2025
Reference Probe MVG 3523-EPGO-429 1112023 11/2024
Multimeter Keithley 2000 4013982 02/2023 02/2026
Signal Generator R°hdesiﬂ9é°h“’“’2 106589 03/2022 03/2025
' St Characterized prior to [Characterized prior to
Smplifise hlva MODU-023-C-0002 |,y "No cal required. |test. No cal required.
Power Meter NI-USB 5680 170100013 06/2021 06/2024
Power Matar Keysight U2000A | SN: MY62340002 1072022 10/2025
Characterized prior to|Characterized prior to
Dirsctomalioapler: | Kptari=anan TREHF test. No cal required. |test. No cal required.
femperatiie) UMY rosto e 11 44225320 0612021 06/2024
ensor
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CHONGQING ROAD, HEPING COMMUNITY ,
FUHAIHAI STREET, BAO'AN DISTRICT,SHENZHEN,
GUANGDONG 518055, P.R.CHINA

MVG COMOSAR REFERENCE DIPOLE

FREQUENCY: 2600MHZ.
SERIAL NO.: SN 03/15 DIP2G600-356

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

Calibration date: 02/21/2024
o, cofrac

ETALONNAGE

Apcreditafions 72-60 789 and w2 6814
Seope availablc on werw.cofrac fr

The wse of fve Cofrac brand and ihe accredifation references Is prohlbited frow any reproduction,

Suwimmary:

This document presents the methed and results from an acerednzd SAR reference dipels calibration
performed in MVO using the COMOSAR test bench.  All calibration results are traceable to
national meticlogy instituticons,
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1 INTRODUCTION

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

fore menhoned standards.

2 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR 2600 MHz REFERENCE DIPOLE
Manufacturer MVG

Model SID2600

Serial Number SN 03/15DIP2GE00-356

Product Condition (new / used) Used

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATICN

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

Figure 1 - AfVG COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

4.1 MECHANICAL REQUIRBEMENTS

The IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards specify the mechanical components
and dimensions of the wvalidation 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 phantorn shell thickness. A direct method 15 used with a [SO17025 calibrated caliper.

42 811 PARAMETER REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a 511 of -20 dB or
better. The 811 measurement shall be performed aganst a liqud filled flat phantom, with the
phantom constructed as outlined in the fore mentioned standards. A direct method is used with a
network analyser and its calibration kit, both with a valid ISO17025 calibration.

43 BSAR REQUIREMENTS

The [EC/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.

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 estimated expanded uncertamnty (k=2) imn
calibration for the dimension measurement in mm is +-0.44 mm with respect to measurement
conditions,

52 811 PARAMETER

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

53 BSAR

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

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

61 MECHANICAL DIMENSIONS

L mm h nim d mm
Measured Required Measured Required Measured Required
- A8.50 +-2% - 28.80 +/-2% - 3.60 +-2%

62 811 PARAMETER

6.2.1 S11 parameter in Head Tiquid

Frequancy, MHz
2580 00 2630 2640 266 2700

Frequency (MHz) S11 parameter (dB) Requirement (dB) Impedance
2600 =25.57 =20 54.50) -3.2102
63 BSAR

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 mentiened 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 DU 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 S8AR 1s given with the used input power,
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Software OPENSAR VS
Phantom 8N 13/00 3AMGS
Probe 35323-EPGO-429
Liquid Head Liguid Values: eps': 41.3 sigma : 1.95
Distance between dipole center and liquid 10.0 mm
Avrea scan resolution dx=8mm/dy=8mm
Zoon Scan Resolution di=5mm/dy=>Smm/dz=5mm
Frequency 2600 MHz
Tnput power 20 dBm
Liguid Temperature 20+-1°C
Lab Temperature 20+-1°C
Lab Humidity 3070 %
Freguency 1o SAR (W/ 10c SAR (W/ike)
Measured | Measured Target Measured | Measured Target
normalized | normalized normalized | normalized
to 1W to 1W to 1W to 1W
2600 MHz 542 54.16 35.30 2.49 2485 24.60

| & .

I . \
s
| s o
o
el e
= =
g 3 \
_aul w o
l.a:u [~
. 00 <]
oaz-| } ]
i} 4R 16 18 20 22 2 3% 28 30
Z |
Page. 778

Template_ ACR.DDD.N. YY.MVGRISSUE_SAR Reference Dipole vl
Thiz docwmert shall nar be reprodhiced, aapr sl ar v par, witions the wrimer approvel of MEG, The sgfrmarion cormained herein 510 be wnad
wialy Jor the prpose for wiich JtJs submitted ond & ra to be released 1 whtole ar part withost written approval af V0L



[l DN
AIT

Page 187 of 198

Report No.: AiTSZ-250724048FW1-

mvGg

M1

SAR REFERENCE DIFOLE CALIERATION REFORT

7 LIST OF EQUIPMENT

Vahidsted Nocal  Waidated. Mo
SAM Phantam MVG SN 13709 SAMES d ;
required. required m1
. Validated. Nocal  Malidated. No cal
ICOMOSAR Test Banch| W 3 MA : :
eeon required. reguired.
Network Analyzer [ ROP9S 2 Schesrz 100203 08/2021 0872024
MNeabtwork Analyzer - | Rohde & Schwarz
dsiisisioagt oo e 101223 ore2 o72025
Calipers Mitutoyo SN 0008732 112022 1172025
Refarance Probe MVG 3525-EPGO-429 11205 112024
Multimetar Keihisy 2000 ap3ea2 o2 azonoe
Signal Generstor ““'“"E;“?'“m 108580 032022 032025
; Characterized prior to [Characterized prior Lo
TP e MODUOZIC0002 | oy o cal required test. No cal required
Fower Metes NI-USE 56880 170100013 D& oao024
Power Meter Keysight UPD00A | SN- MYB2340002 10202 1072025
—— Characterized prior to |Characterized prior fo
Direclional Coupler Krytar 158020 131467 test Mo cal requirsd |test No cal requirsd
T‘“""""{;““’ JHumidly|  ©o0 1aeHI 44725300 a2 0672024
ErEOr
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GUANGDONG ASIA HONGKE TEST

TECHNOLOGY CO., LTD
NO.1/F,BUILDING B1, JUNFENG INDUSTRIAL PARK,
CHONGQING ROAD, HEPING COMMUNITY ,
FUHAIHAI STREET, BAO'AN DISTRICT.SHENZHEN,
GUANGDONG 518055, P.R.CHINA

MVG COMOSAR REFERENCE WAVEGUIDE

FREQUENCY: 5000-6000 MHZ
SERIAL NO.: SN 13/14 WGA33

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

Calibration date: 02/21/2024
oy, cofrac

ETALONNAGE

Acaeditations #2.67%9 and#2.6814
Scope available on worer.cofrac l

The wse of the Cofrac brand and the scerediiatlon references is prohibiied from any reproductlon.

Stntimary:

This document presents the method and results from an sccredited SAR reference waveguide
calibration performed at MVG, using the COMOSAR. test bench, The test results covered by
accreditation are traceable to the Tnternaticnal System of Thnits (311
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O8:5845 40100
Customer Name
I Shenzhen
Distribution : )
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1 INTRODUCTION
This document contains a summary of the requirements set forth by the IEC/IEEE 62209-1528 and
FCC EDB865664 D01 standards for reference wavegwdes 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 3000-6000 MHz REFERENCE WAVEGUIDE
Manufacturer MVG

Model SWITS500

Serial Number SN 13/14 WGA 33

Product Condition (new /uzed) | Used

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

MVG's COMOSAR Validation Waveguides are built in accordance to the IEC/IEEE 62209-1528
and FCC KDB865664 D01 standards.

4 MEASUREMENT METHOD

41 MEBECHANICAL REQUIREMENTS

The IEC/IEEE 62209-1528 and FCC KDB65664 D01 standards specify the mechanical components
and dimensions of the validation dipeles, with the dimension’s frequency and phantom shell
thickness dependent. The COMOSAR fest 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.

4.2 811 PARAMETER RECUIREMENTS

The dipole used for SAR system validation measurements and checks must have a 511 of -8 dB or
better. The 511 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 [S017023 calibration.
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43  SAR REQUIREMENTS

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

5 MEASUREMENT UNCERTAINTY

51 MECHANICAL DIMENSIONS

The estimated expanded uncertainty (k=2}in calibration for the dimension measurement in mm is +/-
0.20 mm with respect to measurement conditions.

52 Bl1 PARAMETER

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

53 BAR

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

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

6 CALIBRATION RESULTS

6.1 MECHANICAL DIMENSIONS

Frecquency L (mm) Woimm ) Lffl’l‘llﬂ) W (mm )
(MHZ) Required | Measured | Required | Measured | Reguired | Measured | Required | Measured
3800 40.39 + - 2019 + " £1.03 + s G198 + "
! 0.13 0.13 .13 013

Matching layer

Figure 1: Validation Waveguide Dimensions
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62 811 PARAMETER

6.2.1 811 parameter In Head Liquid

Frequency, MHz
5500 5500

511.dB

Frequency (MHz) 511 parameter Requirement (dB) Impedance
@By
5200 -9.64 -8 25.80 €) - 6.58{02
5400 -14.01 -8 51.53 2+ 20.60 02
5600 -16.83 -8 44120 -12.35jQ
5800 -1491 -8 3853 02+11.2170
63 BAR

The IEC/TEEE 62209-1528 and FCC KDB865664 D01 standards state that the system validation
measurements must be performed using a reference waveguide meeting the fore mentioned return
loss and mechanical dimension requirements. The validation measurement must be performed with
the matching layer placed in the open end of the waveguide, with the waveguide and matching layer
in direct contact with the phantom shell.

6.3.1 SAR With Head Liquid

Al those frequencies, the target SAR value can not be generic. Hereunder is the target SAR value
All SAR values are normalized
to 1 W net power. In bracket, the measured SAR is given with the used input power.

defined by MVG, within the uncertainty for the system validation.
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Software OPENSAR V3
Phantom SN 13/09 SAM6R
Probe 3523-EPGO-420
Liquid Head Liquid Valies 5200 MHz: eps' :34.16 sigma : 4.42

Head Liquid Values 540¢ MHz: eps' :33.63 sigma ; 4.64
Head Liguid Values 5600 MHz: eps' :33.12 sigma : 4.87
Head Liguid Valies 5800 MHz: eps' :32.57 gigma : 5.12
Distance between dipole wavegnide and liquid (0 mim

Area scan resolution dx=8mmndy=8mm
Zoon Scan Resolution dx=4mm/dy=4m/dz=2mm
5200 MHz
S 5400 MHz
5600 MHz
5800 MHz
lnput power 20 dBm
Liquid Temperature 204/-1°C
Lab Temperature 20+H-1°C
Lab Humidity 30-70%
Frequency 1 g SAR (W/kg) 10 g SAR (W/kg)
(MHr)
Measured | Measured Target Measured | Measured Target
normalized | normalized normalized | normalized
to 1W to 1W to 1W to 1W
5200 16.26 162.59 159.00 562 56.21 56.90
5400 15.98 15981 166.40 3.50 55.00 5843
3600 17.91 179.15 173.80 6.10 61.01 50.97
5800 18.22 182.20 181.20 6,13 61,32 61.50

SAR MEASUREMENT PLOTS @ 5200 Mz
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SAR MEASUREMENT PLOTS @ 3400 MHz
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SAR MEASUREMENT PLOTS @ 5600 MHz
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SAR MEASUREMENT PLOTS @ 5800 MHz
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7 LIST OF EQUIPMENT

Equipment Summary Sheet
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Equipment Manufacturer / Sl i Current Next Calibration
Identification No. : :
Description Model entification No.| ¢, b ation Date Date
SAM Phantem MVG SN 13/09 SAMGE \.faliqated. No cal Ualir.!ateci, No cal|
required. required,
COMOSAR Test Bench|  Version 3 NA ialidaten Naeal, ol Bla el
required. required.
Network Analyzer R°hdeza\}fd°h“’2 100203 08/2021 08/2024
Network Analyzer — | Rohde & Schwarz
istiinkeu.din A Do 101223 0712022 0712025
Calipers Mitutoyo SN 0008732 112022 112025
Reference Probe MVG 3623-EPGO-431 1112023 11/2024
Multimeter Keithley 2000 4013982 02/2023 02/2026
Signal Generator | NoNe % Schwarz 106588 0312022 03/2025
i BT Characterized prior to [Characterized prior to
Amplis s MODU-023-C-0002 |,y "No cal required. |test. No cal required.
Power Meter NI-USB 5680 170100013 062021 06/2024
Power Meter Keysight U2000A | SN: MY&2340002 10/2022 10/2025
— Characterized prior to|Characterized prior to
Bircctishal Sdupieh: | Sameripendd Tt test. No cal required. |test. No cal required.
Temperature / Humidityl oy 454 14 44225320 0612021 06/2024
Sensor
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Appendix E. Justification of the extended calibration

If dipoles are verified in return loss (<-20dB, within 20% of prior calibration for below 3GHz, and <-8dB,
within 20% of prior calibration for 5GHz to 6GHz), and in impedance (within 5 ohm of prior calibration), the

annual calibration is not necessary and the calibration interval can be extended.

<Head 750MHz>

Date of
Return Loss (dB) Delta (%) Impedance Delta(ohm) Measurement
-29.73 - 52.5 - Feb. 21, 2024
-29.642 0.30 52.998 0.498 Feb. 20, 2025

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

<Head 835MHz>

Date of
Return Loss (dB) Delta (%) Impedance Delta(ohm) Measurement
-42.84 - 50.5 - Feb. 21, 2024
-42.803 0.09 50.592 0.092 Feb. 20, 2025

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

<Head 1800MHz>

Date of
Return Loss (dB) Delta (%) Impedance Delta(ohm) Measurement
-24.53 - 44.8 - Feb. 21, 2024
-24.545 0.06 44.809 0.009 Feb. 20, 2025

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

<Head 1900MHz>

Date of
Return Loss (dB) Delta (%) Impedance Delta(ohm) Measurement
-23.28 - 46.2 - Feb. 21, 2024
-23.518 1.02 46.516 0.316 Feb. 20, 2025

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.
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<Head 2450MHz>
Date of
Return Loss (dB) Delta (%) Impedance Delta(ohm) Measurement
-29.27 - 53.6 - Feb. 21, 2024
-29.39 0.41 53.742 0.142 Feb. 20, 2025

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

<Head 2600MHz>

Date of
Return Loss (dB) Delta (%) Impedance Delta(ohm) Measurement
-25.57 - 54.5 - Feb. 21, 2024
-25.248 1.26 54.653 0.153 Feb. 20, 2025

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

<Head 5200MHz>

Date of
Return Loss (dB) Delta (%) Impedance Delta(ohm) Measurement
-9.64 - 25.80 - Feb. 21, 2024
-9.1819 4.75 25.891 0.091 Feb. 20, 2025

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

<Head 5800MHz>

Date of
Return Loss (dB) Delta (%) Impedance Delta(ohm) Measurement
-14.91 - 38.53 - Feb. 21, 2024
-14.349 3.76 38.715 0.185 Feb. 20, 2025

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

XXEND OF THE REPORT3X





