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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref ACRS32624BES A

6 CALIBRATION RESULTS

6.1 MECHANICAL DIMENSIONS

L mm h mm d mm
Measured Required Measured Required Measured Required
- 72.00 +- 2% - 41.70 +/- 2% - 3.60 +-2%

6.2 S11 PARAMETER

6.2.1 8§11 parameter in Head Liquid

Frequency. Mz

1820 B40 B30 1500

511, dB

Frequency (MHz) S11 parameter (dB) Requirement (dB) Impedance
1800 -24.53 -20 44.800 + 2.01Q2
63 SAR

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

6.3.1 SAR with Head Liquid

The IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards state that the system validation
measurements should produce the SAR values shown below (for phantom thickness of 2 mm), within
the uncertainty for the system validation. All SAR values are normalized to 1 W forward power. In
bracket, the measured SAR is given with the used input power,
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Software OPENSAR V5

FPhantom SN 13/09 SAM68

Probe 3523-EPGO-429
| Liquid Head Liquid Values: eps': 42.7 sigma : 1.36

Distance between dipole center and liguid

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 204/-1°C
Lab Temperature 20+-1°C
Lab Humidity 30-70%
Frequency 1g SAR (W/ke 10g SAR (W/ko)
Measured | Measured Target Measured | Measured Target
normalized | normalized normalized | normalized
0o 1W to 1W to 1W to 1W
1800 MHz 3.71 37.06 38.40 2.00 20.01 20.10
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7 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Current Next Calibration
dentification No.
Description Model | tion No.| . jibration Date Date
SAM Phantom MVGE SN 13/09 SAMES \t‘alic!ated. No cal Va]ic!ated. No cal
Fequired. Fequired.
COMOSAR Test Bench Version 3 NA Va1id‘ated, No cal Valid‘ated. No cal|
Fequired. Fequired.
Network Analyzer | Ronde & Schwarz 100203 08/2021 08/2024
Metwork Analyzer — | Rohde & Schwarz
Calibration kit ZV-2235 S s .
Calipers Mitutoyo SN 0009732 11/2022 11/2025
Reference Probe MVG 3523-EPGO-429 11/2023 11/2024
Multimeter Keithley 2000 4013982 02/2023 02/2026
Signal Generator | Rohde & Schwarz 106589 03/2022 03/2025
Amplifier MVG MODU-023-C-0002 Characterized pri_or to|Characterized prif:r 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
o Characterized prior to|Characterized prior to
Directional Coupler Kritar 158020 L test. No cal required. [test, No cal required.
TRMPRIRUIS HUMMRY) ot gty 44225320 06/2021 06/2024
ensor
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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 DIPOLE

FREQUENCY: 1900MHZ
SERIAL NO.: SN 03/15 DIP1G9%900-350

Calibrated at MVG
Z.1. de la pointe du diable
I'echnopile Brest lroise — 295 avenue Alexis de Rochon
29280 PLOUZANE - FRANCE

Calibration date: 02/21/2024
werry,  cofrac

ETALONNAGE

Acereditatinons 72-ATRY and #2-A%14
Seone availahic on www coftac it

The use of the Colrac brand and the scoreditation references is prohibited from any regoduction,

Sununary:

This document presents the method and results from an aceredited SAR refarence dipole calibration
performed in MVG using the COMOSAR test bench.  All calibration resulls are traceable to
national metrelogy institutions.
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, 2/22/2024 -
——- _ Jerdome Luc Technical Manager ;,]9}"
approved by:
Authorized by: Yann Toutain Laboratory Director | 2/27/2024 e TELAA
Signature
Yann numérique de

_ Yann Toutain ID
Toutain 1D pate: 2024.02.27
08:55:45 101'00°

Customer Name

R Shenzhen
Distribution : )
Asia Hongke
Issue Name Date Modifications
A Pedro Ruiz 2/22/2024 Initial rel ease

Page: /8

Template_ ACR.DDD.N. YY.MVGBISSUE_S4R Reference Bipale vi
This docement shatl not be reprodiices, except i full or inpast, without the written approval of MVG. The information cotaimed herein is to be wwed
only forthe pripose for winch it & sbnritted and s not 1o be released w1 whele or par? witheid writter app roval of MVG.



Page 206 of 238 Report No.: AiTSZ-250820041FW1-M1

SAR REFERENCE DIPOLE CALIBRATION REPORT R AR R S e

TABLE OF CONTENTS

T VTGN . oo ssnss s onsssines i pesiy i s R LA S R
2 DaieelInaer Bek. .. cnrammmrsn e S A R R SR )
3 Broanet TSSO O oo s fidinssissiuinsiosin s (i i st s s B sk s i diiasn 4
< | General Information 4

4. Moamrement BIShOH . it i e e e e )

4.1 Mechanical Requirements 5

42 811 parameter Requirements B

43  SAR Requirements 5
Sy Mensurement UNCartiimty v mmmnimimsmmam s de

51  Mechanical dimensions 5

5.2 S11 Parameter 5

53 SAR 5

5 CHthehon el T S S B A
6.1 Mechanical Dimensions 6

6.2 S11 parameter 6
6.3 SAR 6

e |

Page: 3/8

Template ACR.DDD.N.YY.MVGBISSUE_SAR Reference Dipole vl
This documert shall not be reprodiuced, except i fill or inpart, without the writen approval of MV3, The iyformation cortained herein is to be used
anly for the purpose far which it is submitted and i not to be released 1 whole or part withowe written approval of MV,



Page 207 of 238 Report No.: AiTSZ-250820041FW1-M1

SAR REFERENCE DIPOLE CALIBRATION REPORT R AR R S e

1 INTRODUCTION

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

validations and the measurements that were performed to verify that the product complies with the
fore mentioned standards.

2 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR 1900 MHz REFERENCE DIPOLE
Manufacturer MVG

Model SID1900

Serial Number SN 03/15DIP1G900-350

Product Condition (new / used) Used

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

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

Figure 1 - MVG COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

4.1 MECHANICAL REQUIREMENTS

The 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.

4.2 511 PARAMETER REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a 511 of -20 dB or
better. The S11 measurement shall be performed against a liquid filled flat phantom, with the
phantom constructed as outlined in the fore mentioned standards. A direct method is used with a
network analyser and its calibration kit, both with a valid ISO17025 calibration.

43 SAR REQUIREMENTS
The IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards provide requirements for reference

dipoles used for system validation measurements. The following measurements were performed to
verify that the product complies with the fore-mentioned standards.

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 mim 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 (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 IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards were
followed to generate the measurement uncertainty for validation measurements.

The estimated expanded uncertainty (k=2) in calibration for the 1g and 10g SAR measurement in
Wikg 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
- 68.00 +/- 2% - 39.50 +/- 2% - 3.60 +-2%

6.2 S11PARAMETER

6.2.1 811 parameter in Head Liquid

Frequency (MHz) S11 parameter (dB) Requirement (dB) Impedance
1900 -23.28 -20 46.200 + 5.4iCQ2
63 SAR

The IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards state that the system validation
measurements must be performed using a reference dipole meeting the fore mentioned retirn 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 nommalized to 1 W forward power. In
bracket. the measured SAR is given with the used input power.
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Software OPENSAR V5

FPhantom SN 13/09 SAM68

Probe 3523-EPGO-429
| Liquid Head Liquid Values: eps': 42.5 sigma : 1.39

Distance between dipole center and liguid

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 204/-1°C
Lab Temperature 20+-1°C
Lab Humidity 30-70%
Frequency 1g SAR (W/ke 10g SAR (W/ko)
Measured | Measured Target Measured | Measured Target
normalized | normalized normalized | normalized
0o 1W to 1W to 1W to 1W
1900 MHz 397 30.69 39.70 2.09 20.92 20.50
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7 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / : : Current Next Calibration
Description Model Kentilication No-| ¢, cition Date Date
\alidated. Mo cal \alidated. No cal
SAM Phantom MVG SN 13/09 SAME8 Fequired. equired.
! Validated. Nocal Validated. No eal
COMOSAR Test Bench Version 3 NA otuired. equired.,
Network Analyzer | Ronde & Schwarz 100203 0812021 0812024
Network Analyzer— | Rohde & Schwarz
Calibration kit F-7935 101223 07/2022 07/2025
Calipers Mitutoyo SN 0009732 11/2022 11/2025
Reference Probe MVG 3523-EPGO-429 11/2023 11/2024
Multimeter Keithley 2000 40139882 022023 0272026
Signal Generator | RONde S Bohwarz 106589 03/2022 03/2025
: 4 g Characterized prior to|Characterized prior to
Amplee L MEBfed-b-0002 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
—— Characterized prior to|Characterized prior to
Directional Coupler Krytar 158020 131467 test. No cal required. |test. No cal required.
Tempereiure f FmIKY|  “Tusto 184 1 44225320 06/2021 06/2024
ensor
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GUANGDONG ASIA HONGKE TEST

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

FREQUENCY: 2450MHZ
SERIAL NO.: SN 03/15 DIP2G450-352

Calibrated at MVG
Z.1. de la pointe du diable
I'echnopile Brest lroise — 295 avenue Alexis de Rochon
29280 PLOUZANE - FRANCE

Calibration date: 02/21/2024
werry,  cofrac

ETALONNAGE

Acereditatinons 72-ATRY and #2-A%14
Seone availahic on www coftac it

The use of the Colrac brand and the scoreditation references is prohibited from any regoduction,

Sununary:

This document presents the method and results from an aceredited SAR refarence dipole calibration
performed in MVG using the COMOSAR test bench.  All calibration resulls are traceable to
national metrelogy 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 DOl 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 03/15DIP2G450-352

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 - MTG 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.

4.2 511 PARAMETER REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a 511 of -20 dB or
better. The S11 measurement shall be performed against a liquid filled flat phantom, with the
phantom constructed as outlined in the fore mentioned standards. A direct method is used with a
network analyser and its calibration kit, both with a valid ISO17025 calibration.

43 SAR REQUIREMENTS
The IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards provide requirements for reference

dipoles used for system validation measurements. The following measurements were performed to
verify that the product complies with the fore-mentioned standards.

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 mim 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 (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 IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards were
followed to generate the measurement uncertainty for validation measurements.

The estimated expanded uncertainty (k=2) in calibration for the 1g and 10g SAR measurement in
Wikg 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
- 51.50 +/- 2% - 30.40 +/- 2% - 3.60 +-2%

6.2 S11PARAMETER

6.2.1 811 parameter in Head Liquid

511.dB

Frequency (MHz) S11 parameter (dB) Requirement (dB) Impedance
2450 -29.27 -20 53.600 + 0.1
63 SAR

The IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards state that the system validation
measurements must be performed using a reference dipole meeting the fore mentioned retirn 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 nommalized to 1 W forward power. In
bracket. the measured SAR is given with the used input power.
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Ref ACR 532224 BES A

Software OPENSAR V5

FPhantom SN 13/09 SAM68

Probe 3523-EPGO-429
| Liquid Head Liguid Values: eps': 42.1 sigma : 1.83

Distance between dipole center and liguid

10.0 mm

Area scan resolution

dx=8mm/dy=8mm

Zoon Scan Resolution

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

Frequency 2450 MHz
Input power 20 dBm
Liquid Temperature 204/-1°C
Lab Temperature 20+-1°C
Lab Humidity 30-70%
Frequency 1g SAR (W/ke 10g SAR (W/ko)
Measured | Measured Target Measured | Measured Target
normalized | normalized normalized | normalized
0o 1W to 1W to 1W to 1W
2450 MHz 5.00 50.05 52.40 238 23.80 24.00
\ "
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7 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / : : Current Next Calibration
Description Model Kentilication No-| ¢, cition Date Date
\alidated. Mo cal \alidated. No cal
SAM Phantom MVG SN 13/09 SAME8 Fequired. equired.
! Validated. Nocal Validated. No eal
COMOSAR Test Bench Version 3 NA otuired. equired.,
Network Analyzer | Ronde & Schwarz 100203 0812021 0812024
Network Analyzer— | Rohde & Schwarz
Calibration kit F-7935 101223 07/2022 07/2025
Calipers Mitutoyo SN 0009732 11/2022 11/2025
Reference Probe MVG 3523-EPGO-429 11/2023 11/2024
Multimeter Keithley 2000 40139882 022023 0272026
Signal Generator | RONde S Bohwarz 106589 03/2022 03/2025
: 4 g Characterized prior to|Characterized prior to
Amplee L MEBfed-b-0002 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
—— Characterized prior to|Characterized prior to
Directional Coupler Krytar 158020 131467 test. No cal required. |test. No cal required.
Tempereiure f FmIKY|  “Tusto 184 1 44225320 06/2021 06/2024
ensor
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Ref: ACR.5330.24. BUS A

GUANGDONG ASIA HONGKE TEST

TECHNOLOGY CO., LTD
NO.V/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: 2600MHZ
SERIAL NO.: SN 03/15 DIP2G600-356

Calibrated at MVG
Z.1. de la pointe du diable
I'echnopile Brest lroise — 295 avenue Alexis de Rochon
29280 PLOUZANE - FRANCE

Calibration date: 02/21/2024
werry,  cofrac

ETALONNAGE

Acereditatinons 72-ATRY and #2-A%14
Seone availahic on www coftac it

The use of the Colrac brand and the scoreditation references is prohibited from any regoduction,

Sununary:

This document presents the method and results from an aceredited SAR refarence dipole calibration
performed in MVG using the COMOSAR test bench.  All calibration resulls are traceable to
national metrelogy institutions.
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approved by:

Authorized by: Yann Toutain Laboratory Director | 2/27/2024 e TELAA
Yann Signature

. numérique de
Toutain Yann TeutainiD
Date:2024.02.27
ID 08:58:12 +01'00"
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i Shenzhen
Distribution : i
Asia Hongke
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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 DOl 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 2600 MHz REFERENCE DIPOLE
Manufacturer MVG

Model SID2600

Serial Number SN 03/15DIP2G600-356

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 - MTVG 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.

4.2 511 PARAMETER REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a 511 of -20 dB or
better. The S11 measurement shall be performed against a liquid filled flat phantom, with the
phantom constructed as outlined in the fore mentioned standards. A direct method is used with a
network analyser and its calibration kit, both with a valid ISO17025 calibration.

43 SAR REQUIREMENTS
The IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards provide requirements for reference

dipoles used for system validation measurements. The following measurements were performed to
verify that the product complies with the fore-mentioned standards.

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 mim 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 (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 IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards were
followed to generate the measurement uncertainty for validation measurements.

The estimated expanded uncertainty (k=2) in calibration for the 1g and 10g SAR measurement in
Wikg 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
- 48.50 +/- 2% - 28.80 +/- 2% - 3.60 +-2%

6.2 S11PARAMETER

6.2.1 811 parameter in Head Liquid

Frequency. MHz
2580 2600 2620

511.dB

Frequency (MHz) S11 parameter (dB) Requirement (dB) Impedance
2600 -25.57 -20 54.50) -3.2iQ2
63 SAR

The IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards state that the system validation
measurements must be performed using a reference dipole meeting the fore mentioned retirn 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 nommalized to 1 W forward power. In
bracket. the measured SAR is given with the used input power.
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Ref ACR 533024 BES A

Software OPENSAR V5

FPhantom SN 13/09 SAM68

Probe 3523-EPGO-429
| Liquid Head Liguid Values: eps': 41.3 sigma : 1.95

Distance between dipole center and liguid

10.0 mm

Area scan resolution

dx=8mm/dy=8mm

Zoon Scan Resolution

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

Frequency 2600 MHz
Input power 20 dBm
Liquid Temperature 204/-1°C
Lab Temperature 20+-1°C
Lab Humidity 30-70%
Frequency 1g SAR (W/ke 10g SAR (W/ko)
Measured | Measured Target Measured | Measured Target
normalized | normalized normalized | normalized
0o 1W to 1W to 1W to 1W
2600 MHz 5.42 54.16 55.30 2.49 24.85 24.60
L

oy .

|! . -

. | B8

* = 1019~
4 -
.t:'. N
E NS
ey 1 140761020 2 24 %&b
Zjmm)
Page: 7/8

Template ACR.DDD.N.YE.MVGBISSUE_SAR Reference Dipole vi
This documert shall not be reprodiuced, except i fill or inpart, without the writen approval of MV3, The iyformation cortained herein is to be used
anly forthe purpase far which it is submitted and & not to be released 1 whole or part withaue written approval af MVG.




Page 227 of 238

Report No.: AiTSZ-250820041FW1-M1

mvGg

SAR REFERENCE DIFOLE CALIERATION REFORT

7 LIST OF EQUIPMENT

Equipment Manufacturer / ldentiication No. Current Next Calibration
Validated Nocal  Maidsted.  No ca
SAM Phantom MVG SN 1309 SAM6E | e s '|
. Walidated. Nocal  Walidated. No cal
JCOMOSAR Test Bench Version 3 MA : o
Network Analyzer [ Ode 2 Schwerz 100203 082021 0812024
Network Analyzer — | Rohde & Schwarz
e oo 101223 o702 o705
Calipers Mitutoyo SN 0009732 112022 1172025
Referance Probe MVG 3523-EPGO-429 112023 112024
Riltimeter Kaithlay 2000 4013982 02203 02026
Signal Generstor | Rohde & Schwerz 106580 02022 0372025
: 5 Characterized prior to |Characterized prior bo
e s MODU-0Z3-C-0002 |, wo cal required. [test. No cal required
Power Meter NI-USE 5680 170100013 DAzt D62024
Power Matar Keysight U2000A | SN: MYB2340002 10202 102025
— Charadierized prior to |[Charactenzed prior to
i sl s AEREE test. Mo cal requisd ltest No cal requirad
Temperature / Humidly| ., 354 11 44225300 DAz 62024
Sensor

Temphalr ACR.DODN. YEMVGRISSTE SAR Referams Dipate vl
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SAR Reference Waveguide Calibration Report

Ref': ACR.53.31.24 BES. A

GUANGDONG ASIA HONGKE TEST

TECHNOLOGY CO., LTD
NO.1/F,BUILDING B1, JUNFENG INDUSTRIAL PARK,
CHONGQING ROAD, HEPING COMMUNITY ,
 FUHATHAT 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
Technopile Brest Iroise — 295 avenue Alexis de Rochon
29280 PLOUZANE - FRANCE

Calibration date: 02/21/2024
cofrac

¥

ETALONNAGE

Accreditations #2-078% and #2-6814
Scope zvailable on werw.cofrac. fr

The use of the Cofrac brand and the accreditatlon references Is prohibited from any reproducilon.

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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P 2/22/2024 Ay
Chreciud - ’ Jérbme Lue Technical Manager o=
approved by:
Authorized by: Yann Toutain Laboratory Director | 2/27/2024 TR
Signature
Yann numsrique de Vann
" Toutain |
Toutain D pate: 20240227
085845 +0100°
Customer Name
Shenzhen

Distribution :

Asia Hongke

Issue Name Date Modifications
A Pedro Ruiz 2/22/2024 Initial release
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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 waveguides 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 5000-6000 MHz REFERENCE WAVEGUIDE
Manufacturer MVG

Model SWGS500

Serial Number SN 13/14 WGA 33

Product Condition (new / used) | 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

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 [SO17025 calibrated caliper.

4.2  S11 PARAMETER REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a S11 of -8 dB or
better. The S11 measurement shall be performed against a liquid filled flat phantom, with the
phantom constructed as outlined in the fore mentioned standards. A direct method is used with a
network analyser and its calibration kit, both with a valid ISO17025 calibration.

Page: 4/9

Tempiate ACR.DDDN. ¥YYMVGEBISSUE SAR Reference Wavegnide vL
This docmert shall not be reproduced, except m full ar in part, withowt the written approval of MV3. The information cortained herein is to be used
anly forthe purpase far which it is submired and &5 not to be released &1 whole or part withawg written approval of MVG.



Page 232 of 238 Report No.: AiTSZ-250820041FW1-M1

mvG SAR REFERENCE WAVEGUIDE CALIBRATION REPORT Ref: ACR53 3124 BES A

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.

§ 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.

52 511 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 IEC/IEEE 62209-1528 and FCC KDB865664 D01 standards were
followed to generate the measurement uncertainty for validation measurements.

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

6 CALIBRATION RESULTS

6.1 MECHANICAL DIMENSIONS

Frequency L (mm) W (mm} L (mum) Wi (mm)
(MHz) | Required | Measured | Required | Measured | Recuired | Measured | Required | Measured
SRO0 40.39 = " 2019 + = 81.03 + .. 6198 +
0.13 0.13 0.13 013
Matching layer

Figure 1: Validation Waveguide Dimensions
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6.2 BS11 PARAMETER

6.2.1 511 parameter In Head Liquid

Frequency, MHz
540N

Frequency (MHz) $11 parameter Requirement (dB) Impedance
(dB)
5200 -9.64 -8 25.800)- 65802
5400 -14.01 -8 51.53 Q2+ 20.60 Q2
5600 -16.83 -8 44.12€) -12.35 jQ
5800 -14.91 -8 3853 00 +11.21 0
63 BSAR

The IEC/IEEE 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
At those frequencies, the target SAR value can not be generic. Hereunder is the target SAR value
defined by MVG, within the uncertainty for the system validation. All SAR values are normalized
to 1 W net 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 5200 MHz: eps’ :34.16 sigma : 4.42
Head Liquid Values 5400 MHz: eps’ :33.63 sigma : 4.64
Head Liquid Values 5600 MHz: eps' :33.12 sigma : 4.87
Head Liquid Values 5800 MHz: eps' :32.57 sigma : 5.12
Distance between dipole waveguide and liquid 0 mm
Area scan resolution dx=8mm/dy=8mm
Zoon Scan Resolution dx=4mm/dy=4m/dz=2mm
Frequency 5200 MHz
5400 MHz
5600 MHz
5800 MHz
Input power 20 dBm
Licuid Temperature 20+-1°C
Lab Temperature 20+/-1°C
Lab Humidity 30-70 %
Frequency 1 g SAR (W/kg) 10 g SAR (W/kg)
(MHz)
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 15.98 159.81 166.40 5.50 55.00 5843
5600 17.91 179.15 173.80 6.10 61.01 5097
5800 18.22 182.20 181.20 6.13 61.32 61.50

SAR MEASUREMENT PLOTS @ 5200 MHz
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SAR MEASUREMENT PLOTS (@ 5400 MHz
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7 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / : Current Next Calibration
Identification No. :
Description Model Calibration Date Date
\alidated. Mo cal \alidated. No cal
SAM Phantom MVG SN 13/09 SAME8 Fequired. equired.
! Validated. Nocal Validated. No eal
COMOSAR Test Bench Version 3 NA otuired. equired.,
Network Analyzer | Ronde & Schwarz 100203 0812021 0812024
Network Analyzer— | Rohde & Schwarz
Calibration kit F-7935 101223 07/2022 07/2025
Calipers Mitutoyo SN 0009732 11/2022 11/2025
Reference Probe MVG 3623-EPGO-431 11/2023 11/2024
Multimeter Keithley 2000 40139882 022023 0272026
Signal Generator | onde & Sohwarz 106589 03/2022 03/2025
Amplifier MVG MODU-023-C-0002 Characterized pn'gr to|Characterized pn’pr 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
—— Characterized prior to|Characterized prior to
Directional Coupler Krytar 158020 131467 test. No cal required. |test. No cal required.
Tempereiure f FmIKY|  “Tusto 184 1 44225320 06/2021 06/2024
ensor
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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 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.

<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




Page 238 of 238 Report No.: AiTSZ-250820041FW1-M1

-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 REPORT>X



