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Accreditation No.: SCS 0108
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[ CALIBRATION CERTIFICATE

Object D750V3 - SN: 1099

Calibration procedure(s) QA CAL-05.v12
Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz

Callbration date December 13, 2024

This calibration certificate documents the traceahility 1o national standards, which realize the physical units of measurements (Sl).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the cerlificate.

Al calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.
Calibration Equipment used (M&TE critical for calibration)

Primary Standards D Cal Date (Cerlificate No.) Scheduled Cal

Power Sensor A&S NRP-33T SM: 100987 | 28-Mar-24 (No. 217-04038) _ Mar-25

Power Sensor R&S NRP18A SN: 101858 | 22-Jul-24 (No. 4030A315008547) Jul-25

Spectrum Analyzer R&S FSV40 SN: 101832 | 25-Jan-24 (No. 4030-315007551) Jan-25

Mismatch; Short [S4188] Attenuator [S4423] | SN: 1152 28-Mar-24 (No. 217-04050) Mar-25

OGP DAK-12 SM: 1016 24-Sep-24 (No. OCP-DAK12-1016_Sep24) Sep-25

QOCP DAK-3.5 SN: 1249 23-Sep-24 (No. OCP-DAK3.5-1249_Sep24) Sep-25
|_Reference Probe EX3DV4 SN: 7349 03-Jun-24 (No. EX3-7349_Jun24) Jun-25

DAE4ip SM: 1836 28-Oct-24 (No. DAE4ip-1836_0ct24) Oct-25

Secondary Standards ID Check Date (in house) Scheduled Check

ACAD Source Box SN: 1000 28-May-24 (Mo. 675-ACAD_Source_Box-240528) | May-25

Signal Generator R&S SME100A SN: 182081 | 28-May-24 [No. 675-CAL16-54588-240528) May-25

Mismatch; SMA SN: 1102 22-May-24 (No. 675-Mismatch_SMA-240522) May-25

MName Function Signatura
Calibrated by KreSimir Franjic Laboratory Technician
Approved by Sven Kithn Technical Manager ( .
-
S Z__

|ssued: December 13, 2024
This calibration certificate shall not be reproduced except in full without written approval of the laboratary.
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Appendix C Report No. : FA480204
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Engineering AG %ﬁ\m; S Swiss Calibration Service

Zeughausstrasse 43, 8004 Zurich, Switzerland v"*’-.;ﬁw &

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

TSL tissue simulating liquid
ConvF  sensitivity in TSL/ NORM x,y.2
MN/A not applicable or not measured

Calibration is Performed According to the Following Standards
. IEC/IEEE 62209-1528 “Measurement Procedure For The Assessment Of Specific Absorption Rate Of Human Exposure To

Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices - Part 1528: Human Models,
Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

+ KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation
+ DASY System Handbook

Methods Applied and Interpretation of Parameters

Measurement Conditions: Further detalls are available from the Validation Report at the end of the certificate. All figures
stated in the certificate are valid at the frequency indicated.

Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed point exactly below the center
marking of the flat phantom section, with the arms oriented parallel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole positioned under the liquid filled
phantom. The impedance stated is transformed from the measurement at the SMA connector to the feed point. The Return
Loss ensures low reflected power, No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point. No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna connector.

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the nominal SAR result,

The reported uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the
coverage factor k=2, which for a normal distribution corresponds fo a coverage probability of approximately 95%.

Certificate No: D750V3-1099_Dec24 Page 2 of &
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Appendix C Report No. : FA480204

D750V3 - SN: 1099 December 13, 2024

Measurement Conditions

DASY system configuration, as far as not given on page 1.

| DASY Version DASY8 Module SAR 16.4.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with spacer
Zoom Scan Resolution dx, dy = Bmm, dz = 1.5mm Graded Ratio = 1.5 mm (Z direction)
Frequency 750MHz +1MHz

Head TSL parameters at 750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Mominal Head TSL parameters 220°C 41.9 0.890 mho/m

Measured Head TSL parameters (22.0 £0.2)°C 41.8 +6% 0.870 mho/m +6%
&ad TSL temperature change during test <05°C |
SAR result with Head TSL at 750 MHz

SAR averaged over 1 cm? (1 g) of Head TSL Condition

SAR for nominal Head TSL parameters 24 dBm input power 2.08 Wikg

SAR for nominal Head TSL parameters normalized to 1W 8.28 Whg +17.0% (k=2)

SAR averaged over 10 cm? (10 g) of Head TSL Condition

SAR for nominal Head TSL parameters 24 dBm input power 1.35 Wikg

SAR for nominal Head TSL parameters narmalized to 1W 5.37 Wikg £+16.5% (k=2)
Certlficate No: D750V3-1099_Dec24 Page 3 of &
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D750V3 - SN: 1099

Appendix C

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 750 MHz

Report No. : FA480204

December 13, 2024

_Impadance 5470-15]0
Return Loss -26.5dB
General Antenna Parameters and Design
[ Electrical Delay (one direction) | 1.035 ns |

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpaint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to
the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end
caps are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still according
to the Standard. No excessive force must be applied to the dipole arms, because they might bend or the soldered conneclions

near the feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificate No: D750V3-1099_Dec24
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Appendix C Report No. : FA480204

D750V3 - SN: 1099 December 13, 2024

System Performance Check Report

Summary
Dipole Frequency [MHz] T5L Poweer [dBm]
D750W3 = SNIDSS 750 HSL 24
Exposure Conditions

Phantom Sectlon, TSL  Test Distance [mm|  Band  Group, UID  Frequency [MHz], Channel Number  Conwersion Factor  TSL Conductivity [S/m]  T5L Permintiity

Flat 15 W, 0-- 750, 0 99 087 41.8
Hardware Setup
Phantom T5L, Measured Date Probe, Calibration Date D4E, Calibration Date
Flat V4.9 mod HSL, 2024-12-13 EX3DW4 - SHT34%9, 2024-06-03 DAE4ip 501 836, 2024-10-28
Scans Setup Measurement Results
Zoam SLan foom Scan
Grid Extents [mm)] 30 x 30 % 30 Date 2024=12-13
Grld Steps [mm] BOxEDNT.S psSAR1g [W/iKgl 2048
sensor Surface [mm] 1.4 psSARLDg [WiKgl 1.35
Graded Grid Yes Power Dirift [dE] o0l
Grading Ratio 1.5 Poswar Scaling Dizabled
MALA MiA Sealing Factor [dE]
Surface Detection VM5 + Bp TsL Correctlon Pasitive | Megative
Scan Methad Measuned

Interpolated SAR [dB]

0 dB = 3.21 W/Kg

Certificate No: D750V3-1098_Dec24 Page 5of 6
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D750V3 - SN: 1099

Impedance Measurement Plot for Head TSL

Appendix C

Report No. : FA480204

December 13, 2024
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Appendix C Report No. : FA480204

Calibration Lahuraturv of hﬂnqm::u S Schweizerischer Kalibrierdienst
Schmid & Partner Fa N ?:,__ c Service suisse d'étalonnage

' 5 Servizio svizzero di taratura
Engineering AG T S Swiss Calibration Service
Zeughausstrasse 43, 8004 Zurich, Switzerland RN
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client Sporton Certificate No. D835V2-4d162_Dec24
Shenzhen
CALIBRATION CERTIFICATE
Object D835V2 - SN: 4d162
Calibration procedure(s) QA CAL-05.v12

Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz

Calibration date December 13, 2024

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Sl).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 +3)°C and humidity < 70%.
Calibration Eguipment used (M&TE critical for calibration)

Primary Standards In] Cal Date (Cerlificate No.) Scheduled Cal
Power Sensor R&S NRP-33T SN: 100967 | 28-Mar-24 (Mo, 217-04038) Mar-25
Power Sensor RAS NRP1BA SM: 101859 | 22-Jul-24 (No. 4030A315008547) Jul-25
Spectrum Analyzer R&S FSV40 SM: 101832 | 25-Jan-24 (Mo. 4030-315007551) Jan-25
Mismatch; Short [S4188] Attenuator [S4423] | SN: 1152 2B-Mar-24 (No. 217-04050) Mar-25
QCP DAK-12 SN: 1016 24-Sep-24 (No. OCP-DAK12-1016_Sep24) Sep-25
OCP DAK-3.5 SN: 1249 23-Sep-24 (No. OCP-DAK3.5-1249_Sep24) Sep-25
Reference Probe EX30V4 SM: 7349 03-Jun-24 (Mo, EX3-7348_Jun24) Jun-25
DAEdip 5SM: 1836 28-0Oct-24 (No. DAE4ip-1836_0Oct24) Oct-25
Secondary Standards 10 Check Date (in house) Scheduled Check
ACAD Source Box SN: 1000 28-May-24 (Mo. 675-ACAD_Source_Box-240528) | May-25
Signal Generator R&S SMB100A SM: 182081 | 28-May-24 (Mo, 675-CAL16-54588-240528) May-25 i
Mismatch; SMA SN: 1102 22-May-24 [No. 675-Mismalch_SMA-240522) May-25

Mame Function Signatur
Calibrated by Kragimir Franjié Laboratory Technician
Approved by Swven Kihn Technical Manager K HL

Issued: December 13, 2024
This calibration certificate shall not be reproduced excapt in full without written approval of the laboratory.

Certificate No: D835V2-4d162_Dec24 Page 1 of 6
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Appendix C Report No. : FA480204

Calibration Laboratory of \L{g’,;/ S g::‘::;’:::;’;‘;‘;,‘;::;::;;ﬂ:““
; P

Schmid & Partner JlacNRA € Servizio svizzero di taratura

Engineering AG s S Swiss Calibration Service

Zeughausstrasse 43, 8004 Zurich, Switzerland KO

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

TSL tissue simulating liquid
ConvF  sensitivity in TSL / NORM x,y,z
MN/A not applicable or not measured

Calibration is Performed According to the Following Standards

« |[EC/IEEE 62209-1528,“Measurement Procedure For The Assessment Of Specific Absorption Rate Of Human Exposure To
Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices - Part 1528: Human Maodels,
Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020,

« KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation
+ DASY System Handbook

Methods Applied and Interpretation of Parameters

« Measurament Conditions: Further details are available from the Validation Report at the end of the certificate. All figures
stated in the certificate are valid at the frequency indicated.

+ Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed point exactly below the center
marking of the flat phantom section, with the arms oriented parallel to the body axis.

+ Feed Point Impedance and Return Loss: These parameters are measured with the dipole positioned under the liquid filled
phantom. The impedance stated is transformed from the measurement at the SMA connector to the feed point. The Return
Loss ensures low reflected power. No uncertainty required.

+ Elscirical Delay: One-way delay between the SMA connector and the antenna feed point. No uncertainty required.

« SAR measured: SAR measured at the stated antenna input power.

+ SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the
coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%.

Certificate Mo: D835V2-4d162_Dec24 Page 2 of &
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Appendix C Report No. : FA480204

D&35V2 - SN 4d162 December 13, 2024

Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASYS Module SAR ] 16.4.0
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with spacer

Zoom Scan Resolution dx, dy = 6mm, dz = 1.5mm Graded Ratio = 1.5 mm (£ direction)
Frequency 835MHz +1MHz

Head TSL parameters at 835 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 41.5 0.900 mha/m
Measured Head TSL parameters (22.0 £0.2)°C 41.5 £6% 0.900 mho/m +6%
Head TSL temperature change during test <05°C
SAR result with Head TSL at 835 MHz
SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters 24 dBm input power 2.28 Wk
SAR for nominal Head TSL parameters normalized fo 1W 9.08 Wikg £17.0% (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL Condition
SAR for nominal Head TSL parameters 24 dBm input power 1.47 Wikg
SAR for nominal Head TSL parameters normalized to 1W 5.85 Wikg +16.5% (k=2
Certificate No: D835V2-4d162_Dec24 Page 3 of 6
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Appendix C Report No. : FA480204
DB35V2 - SN: 4d162 December 13, 2024

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 835 MHz

Impedance 5020-B85j0
Return Loss -21.4 dB

General Antenna Parameters and Design

[ Electrical Delay (one direction) | 1.44 ns |

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to
the second arm of the dipole. The antenna is therelore short-circuited for DC-signals. On some of the dipoles, small end
caps are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still according
to the Standard. No excessive force must be applied to the dipole arms, because they might bend or the soldered connections
near the feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificate No: D835V2-4d162_Dec24 Page 4 of 6
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Appendix C Report No. : FA480204

Da35V2 - SN: 4d1g2 December 13, 2024
System Performance Check Report
Summary
Dipale Frequency [MHz| TSL Fawaer [dAim]
DEIEVE - SH4d]62 &35 HSL 24

Exposure Conditions

Phantom Section, TSL  Test Distance [mm]  Band  Group, UID  Frequency [MHz], Chanmel Number  Conwersion Factor  TSL Conductivity [5/m]  TSL Permittiviey

Flaz 15 W, 0-- 835, 0 a.61 080 41.5
Hardware Setup
Phantam TSL, Measurad Date Probe, Calibration Date DAE, Calibration Date
Flat V4.9 maod HSL, 2024-12-13 EXI0VY - SHT349, 2024-046-03 DAE4ip Snl 836, 2024-10-28
Scans Setup Measurement Results
Zoarm Scan Zoom Scan
Grid Extents [mm) 30 x 30 x 30 Date 2024-12-13
Grid Steps [mm] EOx6ED0x1.5 psSARIg [W/Kgl .28
sensor Surface [mm) 1.4 psSAR10g [W/Kg] 1.47
Graded Grid Yas Power Drift [dB) =001
Grading Ratio 1.5 Power Scaling Dizabled
MALA A Scaling Factor |dE]
Surface Detection WMSE + Bp T5L Correction Positive | Hegative
Scan Maethod Measured

Interpolaled SAR [dB]

0 dE = 3.60 W/Kg

Certificate No: DB35V2-4d162_Dec24 Page 5of 6
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DB35VE - SN: 4d162

Appendix C

Impedance Measurement Plot for Head TSL

Report No. : FA480204

December 13, 2024
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Appendix C Report No. : FA480204

e, S Schweizerischer Kalibrierdienst
Calihratlon Laboratory of S, o Service suisse Félonnge
Schmid & Partner M Servizio svizzero di taratura
Engineering AG Ty S Swiss Calibration Service
Zeughausstrasse 43, 8004 Zurich, Switzerland Z’*’*r-’m'n* &
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client Sporton Certificate No. D1750V2-1137_0ct24
Shenzhen

CALIBRATION CERTIFICATE

Object D1750V2 - SN: 1137

Calibration procedura(s) QA CAL-05.v12
Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz

Calibration date October 15, 2024

Thiz calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

Al calibrations have been conducted in the closed laboratory facility: environment temperature (22 £ 3)"C and humidity < 70%.
Calibration Equipment used (M&TE critical for calibration)

Primary Standards D Cal Date (Certificate Mao.) Scheduled Cal
Power Sensor R&S NRP-33T SM: 100967 | 28-Mar-24 (Mo, 217-04038) Mar-25
Power Sensor B&S NRP18A SMN: 101858 | 22-Jul-24 (Mo, 4030A315008547) Jul-25
Spectrum Analyzer R&S FEV40 SM: 101832 | 25-Jan-24 (Mo, 4030-315007551) Jan-25
Mismalch; Short [S4188] Attenuator [S4423] | SN: 1152 28-Mar-24 (Mo, 217-04050) Mar-25
OCP DAK-12 SN: 1016 24-Sep-24 (No. OCP-DAK12-1016_Sep24) Sap-25
OCP DAK-3.5 SN 1249 23-Sep-24 (No. OCP-DAK3.5-1249_Sep24) Sep-25
Reference Probe EX30V4 SN: 7249 03-Jun-24 (Mo. EX3-7349_Jun24) Jun-25
DAE4ip SN: 1836 10-Jan-24 (Mo. DAEdip-1B36_Jan24) Jan-25
Secondary Standards 1D Check Dale (in house) Scheduled Chack
ACAD Source Box SM; 1000 28-May-24 (No. 675-ACAD_Source_Box-240528) | May-25
Signal Generator R&S SMB100A SH: 182081 | 2B-May-24 (Mo. 675-CAL16-54588-240528) May-25
Mismatch; SMA SN: 1102 22-May-24 (No. 675-Mismatch_SMA-240522) May-25

MName Function Signature _

e

Calibrated by Paulo Pina Laboratory Technician

Approved by Sven Kithn Technical Manager f' A M

Issued: October 15, 2024
This calibration certificate shall not be reproduced except in full without written approval of the laboratory,

Certificate No: D1750V2-1137_0ct24 Page 1ol 6
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Appendix C Report No. : FA480204

B . e, S Schweizerischer Kalibrierdienst
Callbratlnn Lamramw of :\%‘/ﬁ C Service suisse d'étalonnage
Schmid & Partner IACRA Servizio svizzero di taratura
Engineering AG T S  Swiss Calibration Service
Zeughaussirasse 43, 8004 Zurich, Switzerland e, af.T.?w“‘

Accrediled by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificales

Glossary

TSL tissue simulating liquid
ConvF  sensitivity in TSL/ NORM x,y.z
/A not applicable or not measured

Calibration is Performed According to the Following Standards

. |EC/IEEE 62209-1528,"Measurement Procedure For The Assessment Of Specific Absorption Rate Of Human Exposure To
Radio Freguency Fields From Hand-Held And Body-Worn Wireless Communication Devices - Part 1528: Human Models,
Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020,

« KDB 865664, "SAR Measurement Requirements for 100 MHz to & GHz"

Additional Documentation
» DASY System Handbook

Methods Applied and Interpretation of Parameters

« Measurement Conditions: Further details are available from the Validation Report at the end of the certificate. All figures
stated in the certificate are valid at the frequency indicated,

. Antenna Parameters with T5SL: The dipole is mounted with the spacer to position its feed point exactly below the center
marking of the flat phantom section, with the arms oriented parallel to the body axis.

« Feed Point Impedance and Return Loss: These parameters are measured with the dipele positioned under the liquid filled
phantom. The impedance stated is transformed from the measurement at the SMA connector to the feed point. The Return
Loss ensures low reflected power. No uncertainty required.

« Electrical Delay: One-way delay between the SMA connector and the antenna feed point. No uncertainty required.

« SAR measured: SAR measured al the stated antenna input power,

+ SAR normalized: SAR as measurad, normalized to an input power of 1 W at the antenna connector.

+ SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the
coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%.

Certificate No: D1750V2-1137_0ct24 Page 2 of 6
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Appendix C Report No. : FA480204

D1750V2 - SN: 1137 October 15, 2024

Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASYE Module SAR 16.4.0
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with spacer

Zoom Scan Resolution dx, dy = 6mm, dz = 1.5mm Graded Ratio = 1.5 mm (Z direction)
Frequency 1750MHz £1MHz

Head TSL parameters at 1750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 401 1.37 mha/m
Measured Head TSL parameters (22.0 +0.2)°C 40.6 £6% 1.33 mho/m 6%
Head TSL temperature change during test <05°C
SAR result with Head TSL at 1750 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters 24 dBm input power 9.24 Wikg
SAR for nominal Head TSL parameters normalized to 1W 36.8 Wkg £17.0% (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL Condition
SAR for nominal Head TSL parameters 24 dBm input power 4.93 Wikg
SAR for nominal Head TSL parameters normalized to 1W 19.6 Wikg £16.5% (k=2)
Certificate NMo: D1750V2-1137_0Oct24 Page 3of 6
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Appendix C Report No. : FA480204

D1750V2 - SN: 1137 October 15, 2024

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 1750 MHz

Impedance 49.20-16j0
Return Loss -34.9 dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.222 ns |

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antanna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps are
added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard. Mo excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificate No: D1750V2-1137_Oct24 Page 4 of 6
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Appendix C Report No. : FA480204

D1750V2 - SM: 1137 October 15, 2024

System Performance Check Report

Summary
Dipcle Freguendy [MHE] TSL Pawer [dEm]
DIF50VZ - SNI13T 1750 HSL 4

Exposure Conditions

Fhantom Section, TS50 Test Distance [mm]  Band Group, URD  Frequency [MHz], Channel Number Conversion Factor  T3L Conductivity [S/m]  TSL Permittivity

Flat 1} W, D-— 1750, 0 7.96 1.33 4.6

Hardware Setup

Phantom TSL, Measured Date Frabe, Calibration Date DAE, Calibration Date
MEP V.0 Right HEL, 2034-10-15 EXIDVH - SNTI4G, 2024-06-03 DAE2ip 51 R36, 2024-01-10
Scans Setup Measurement Results

Zoam Scan Zoam Scan
Griid Extents [rmim] 30 %30 % 30 Date 2024-10-15
Griid Steps [mm] 6.0 xB0x 1.5 psSARIg [WiKg| 9.24
Sensor Surface [mm] 1.4 paSAR Dy Wi Kg] 4.9%
Gradded Grid e Power Dwift |dg] a0
Grading Ratio 1.5 Power Scaling Disabled
MALy, MR Scaling Factor [dB]
Surface Delection WMS + Bp TiL Comrection Positive | Negative
Scan Method Measured

Interpolaled SAF

0 dB = 16.0 W/Kg

Certificate No: D1750V2-1137_0ct24 Page 50f 6
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D1750V2 - SN: 1137

Impedance Measurement Plot for Head TSL

Appendix C

Report No. : FA480204

October 15, 2024
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Appendix C Report No. : FA480204

Calibration Laboratory of S e e Farracy
. A = nage
ECh.m'd & Partner M c Servizio svizzero di taralura
ngineering AG g S Swiss Calibration Service
Zeughausstrasse 43, 8004 Zurich, Switzerland "fudﬂ@‘
Accredited by the Swiss Accreditation Service (SAS) Accreditation Ne.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client Sporton Certificate No. D1900V2-5d182_Dec24
Shenzhen
CALIBRATION CERTIFICATE
Object D1900V2 - SN: 5d182
Calibration procedure(s) QA CAL-05.v12

Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz

Calibration date December 16, 2024

This calibration certificate documents the traceability 1o national standards, which realize the physical units of measurements (S).
The meaasurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environmenl temperature (22 + 3)°C and humidity = 70%.
Calibration Equipment used (M&TE critical for calibration)

Primary Standards o] | Cal Dale (Cerlificate No.) Scheduled Cal
Power Sensor R&S NAF-33T SN 100967 | 28-Mar-24 (Mo. 217-04038) Mar-25

Power Sensor R&S NRP18A SN: 101859 | 22-Jul-24 (No. 4030A315008547) Jul-25

Spectrum Analyzer R&S FSV40 SN: 101832 | 25-Jan-24 (Mo. 4030-315007551) ' Jan-25
Mismatch; Shorl [S4188] Altenuator [S4423] | SN: 1152 | 28-Mar-24 (No. 217-04050) B Mar-25

OCP DAK-12 SN: 1016 24-Sep-24 (No. OCP-DAK12-1016_Sep24) Sep-25
OCPDAK-35 SN: 1249 | 23-Sep-24 (No. OCP-DAK3.5-1249_Sep24) Sep-25
Reference Probe EX3DV4 SN: 7349 03-Jun-24 (Mo, EX3-7349_Jun24) Jun-25

DAEdip i SN: 1836 28-Oct-24 (No. DAE4ip-1836_Oct24) Oct-25
Secondary Standards D Check Date (in house) Scheduled Check
ACAD Source Box SN: 1000 28-May-24 (No. 675-ACAD_Source_Box-240528) | May-25 |
Signal Generator R&S SMB100A SN: 182081 | 28-May-24 (No. 675-CAL16-54588-240528) May-25
Mismatch; SMA SN: 1102 22-May-24 (No, 675-Mismatch_SMA-240522) May-25

Mamea Function
Calibrated by Claudio Leubler Laboratory Technician
Approved by Swven Kilhn Technical Manager

Issued: December 18, 2024
This calibration certificate shall not be reproduced except in full without written approval of the laboratary,

Certificate Mo: D1900V2-5d182_Dec24 Page 1 of 6
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Appendix C Report No. : FA480204

Calibration Laboratory of S, e
A o= < rvice suls alonnage
e S
Ech‘.“'d & F’a;itner w c Servizio svizzero di taralura
ngineering AG Trmd S Swiss Calibration Service
Zeughausstrasse 43, B004 Zurich, Switzerland 'f—,,.«wﬁ,m&‘
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

TSL tissue simulating liquid
ConvF  sensitivity in TSL / NORM x,y,z
/A, not applicable or not measured

Calibration is Performed According to the Following Standards

. |EC/IEEE 62209-1528,"Measurement Procedure For The Assessment Of Specific Absorption Rate Of Human Exposure To
Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices - Part 1528: Human Models,
Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)*, October 2020.

. KDEB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation
« DASY System Handbook

Methods Applied and Interpretation of Parameters

« Measurement Conditions: Further details are available from the Validation Report at the end of the certificate. All figures
stated in the certificate are valid at the frequency indicated.

« Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed point exactly below the center

marking of the flat phantom section, with the arms oriented parallel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole positioned under the liquid filled

phantom. The impedance stated is transformed from the measurement al the SMA connector to the feed point. The Return

Loss ensures low reflected power. No uncertainty required.

+ Electrical Delay: One-way delay between the SMA connector and the antenna feed point. No uncertainty required.

» SAR measured: SAR measured at the stated antenna input power.

« SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the
coverage factor k=2, which for a normal distribution corresponds to a coverage prabability of approximately 95%.

Certificate No: D1300V2-5d182_Dec24 Page 2 of B
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D1900V2 - BN: 5d182

Measurement Conditions

Appendix C

DASY systern configuration, as far as not given on page 1.

Report No. : FA480204

December 16, 2024

| DASY Version

DASYS& Module SAR 16.4.0
Extrapolation Advanced Exirapolation
Phantom _M_ﬂ-dular Flat Phantomn
_D_islanea Dipole Center - TSL 10 mm with spacer

Zoom Scan Resolution

dx, dy = 6mm, dz = 1.5mm

Graded Ratio = 1.5 mm (£ direction)

Frequency

1900MHz +1MHz

Head TSL parameters at 1900 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0 +0.2)°C 39.6 £6% 1.41 mho/m £6%
Head TSL temperature change during test <0.5°C
SAR result with Head TSL at 1900 MHz
SAR averaged over 1 cm® (1 g) of Head TSL . Condition

SAR for nominal Head TSL parameters

24 dBm input power

10.0 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

39.8 Wikg +17.0% (k=2)

SAR averaged over 10 cm? (10 g) of Head TSL

Condition

SAR for nominal Head TSL parametars

24 dBm input power

5.27 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

21.0 Wkg £16.5% (k=2)

Coartificate No: D1900V2-5d182_Dec24

Page 3 of 6
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Appendix C Report No. : FA480204

D1900V2 - SN: 5d182 December 16, 2024

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 1900 MHz

Impedance l 52.10+3.9j0
Return Loss | 27.2dB

General Antenna Parameters and Design

[ Electrical Delay {one direction) [ 1.202 ns |

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable, The center conductor of the feeding line is directly connected to
the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end
caps are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
“Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still according
to the Standard. No excessive force must be applied to the dipole arms, because they might bend or the soldered connections
near the feedpoint may be damaged.

Additional EUT Data

Manufactured by : SPEAG . J

Certificate Mo: D1900V2-5d182_Dec24 Page 4 of 6
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D1900V2 - SN: 5d182

System Performance Check Report

Appendix C

Report No. : FA480204

December 16, 2024

Summary
Dipode Frequency [MHz] TSL Power [dBm)
D10V - SNSdI82 14940 H5L 24

Exposure Conditions

Fhantom Section, TS Test Distance [mm]

Group, WD Frequency [MHz], Channel Humber Canversion Factor  TSL Conductivity [5/m]

TAL Permittivity

Flat 10 oW, 0-- 1900, 0 7.73 .41 39.6
Hardware Setup
FPhantom TEL, Measured Date Prabe, Calibration Date DAE, Calibration Date
MAFP V.0 Right HSL, 2024-12-16 EX3IDWVd - SNFI49, 2024-06-03 CAE4ip Snl B36, 2024-10-28
Scans Setup Measurement Results
Zoom Scan Zoom Scan
Grid Extents [mim] 30 % 30w I Date 2024-12-16
Grid Steps (mm] GOxG0Ox1.5 psSAR1g [W/Kal 0.0
Sensor Surface [mm| 1.4 pESAR10g [WiKgl 527
Graded Grid Yes Poswer Dirift [d8] 0.02
Grading Ratio 1.5 Powwer Scaling Diisabled
MALA Y Scaling Factor [dB]
Surface Delection WMS ¢ Gp TEL Carrection Pasitive | Negative
Scan Method Measured

Infempolated SAR ||'|L*.|

0dB = 183 W/kg

Certificate No: D1900V2-5d182_Dec24

Page 5of 6

Page:23/105



Appendix C Report No. : FA480204

D1900V2 - SN: 5d182 December 16, 2024

Impedance Measurement Plot for Head TSL
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Appendix C Report No. : FA480204

Calibration Laboratory of \‘*\"ng/ g ‘Soinasieacischer Kalirisrdianat
. Ermr A C Service suisse d'étalonnage

S‘Chfmd & Partner ;m Servizio svizzero di taratura

Engineering AG 7 S Swiss Calibration Service

Zeughausstrasse 43, 8004 Zurich, Switzerland ; ﬁo

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificales

Client Sporton Certificate No. D2300V2-1056_0Oct24

Shenzhen

CALIBRATION CERTIFICATE

Object D2300V2 - SN: 1056

Calibration procedure(s) QA CAL-05.v12
Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz

Calibration date October 16, 2024

This calibration certificate documents the traceability to national standards, which realize the physical units of measuraments (SI).
The measuraments and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 +3)°C and humidity < 709%.
Calibration Equipment used (M&TE critical for callbration)

Primary Standards D Cal Date (Certificate No.) Scheduled Cal
Power Sensor R&S NRP-33T SN: 100967 | 28-Mar-24 (No. 217-04038) Mar-25
Power Sensor R&S NRP18A SM: 101859 | 22-Jul-24 (No. 4030A315008547) Jul-25
Spectrum Analyzer R&S FSV40 SN: 101832 | 25-Jan-24 (Mo. 4030-315007551) Jan-25
Mismatch; Short [54188] Attenuator [S4423] | SN: 1152 28-Mar-24 (No. 217-04050) Mar-25
OCP DAK-12 SN: 1016 24-Sep-24 (No. OCP-DAK12-1016_Sep24) Sep25
OCP DAK-3.5 SN: 1249 23-Sep-24 (Mo. OCP-DAK3.5-1249_Sep24) Sep-25
Reference Probe EX30V4 SN: 7349 03-Jun-24 (No. EX3-7349_Jun24) Jun-25
DAEdip SM: 1836 10-Jan-24 (Mo. DAE4ip-1836_Jan24) Jan-25
Secondary Standards ] Check Date (in house) Scheduled Check
ACAD Source Box SM: 1000 2B-May-24 (No. 675-ACAD_Source_Box-240528) | May-25
Signal Generator R&S SMB100A SM: 182081 | 28-May-24 (Mo, 675-CAL16-54588-240528) May-25
Mismatch; SMA SN: 1102 22-May-24 (No. 675-Mismatch_SMA-240522) May-25

Mame Function Signature

Calibrated by Leif Klysner Laboratory Technician %/,/—\
,f(/;. py
Approved by Sven Kiihn Technical Manager ' A /// '/%( f

Issued: October 16, 2024
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: D2300V2-1056_0ct24 Page 1 of 6
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Calibration Laboratory of

Appendix C Report No. : FA480204

S Schweizerischer Kalibrierdienst

-.\'.""'“III'“?!
o ’
C Service sulsse d'étalonnage

N\

i
fiy

Schmid & Partner m Servizio svizzero di taratura
Engineering AG SN S Swiss Callbration Service
Zeughausstrasse 43, 8004 Zurich, Switzerland KA

Accradited by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

TSL tissue simulating liquid
ConvF  sensitivity in TSL / NORM x,y.z
M/A not applicable or not measured

Calibration is Performed According to the Following Standards

|EC/IEEE 62209-1528,"Measurement Procedure For The Assessment Of Specific Absorption Rate Of Human Exposure To
Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices - Part 1528: Human Models,
Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation

DASY System Handbook

Methods Applied and Interpretation of Parameters

Measurement Conditions: Further details are available from the Validation Report at the end of the certificate. All figures
stated in the certificate are valid at the frequency indicated.

Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed point exactly below the center
marking of the flat phantom section, with the arms oriented parallel to the body axis.

Feed Point Impedance and Return Loss: These paramelers are measured with the dipole positioned under the liquid filled
phantom. The impedance stated is transformed from the measurement at the SMA connector to the feed point. The Return
Loss ensures low reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point. No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna connector.

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the nominal SAR result.

The reported uncertainty of measurement is stated as the slandard uncertainty of measurement multiplied by the
coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 85%.

Certificate No: D2300V2-1056_0ci24 Page20of6
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Appendix C Report No. : FA480204

D2300V2 - SN: 1056 October 16, 2024

Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASYS Module SAR 16.4.0
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with spacer

Zoom Scan Resolution dx, dy = 5mm, dz = 1.5mm Graded Ratio = 1.5 mm (Z direction)
Frequency 2300MHz +1MHz

Head TSL parameters at 2300 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 395 1.67 mho/m
Measured Head TSL parameters (22.0 £0.2)°C 38.2 +6% 1.67 mho/m +6%
Head TSL temperature change during test =05°C
SAR result with Head TSL at 2300 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters 24 dBm input power 12.2 Wikg
SAR for nominal Head TSL parameters normalized to 1W 48.6 Wikg £17.0% (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL Condition
SAR for nominal Head TSL parameters 24 dBm input power 5.87 Wkg
SAR for nominal Head TSL parameters normalized to 1W 23.4 Wikg £16.5% (k=2)
Certificate Mo: D2300V2-1056_0ct24 Page 3of 6
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Appendix C Report No. : FA480204

D2300V2 - SN: 1056 October 16, 2024

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 2300 MHz

Impedance 47.70-48]Q
Return Loss -25.2 dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.169 ns |

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore shart-circuited for DC-signals. On some of the dipoles, small end caps are
added to the dipcle arms in order to improve maiching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard. No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feedpoint may be damaged.

Additional EUT Data

LManufactured by SPEAG

Certificate Mo: D2300V2-1056_0ct24 Page 4 of 6
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Report No. : FA480204

Oclober 16, 2024

Appendix C
D2300V2 - SM: 1056
System Performance Check Report
Summary
Dipale Frequency [MHz] TAL Pawer [dBm]
D2300V2 - SN10SE 2300 HSL 24

Exposure Conditions

Phantom Sectlon, TSL  Test Distance [mm]

Band  Group, UID

Frequency [MHz], Channel Mumber

Conversion Factor  TSL Conductivity [5/m]

T5L Permittivity

Flat 1 W, D-- 2300, 0 7.49 1.67 38.2
Hardware Setup
Fhantam T5L, Measured Date Prabe, Calibratien Date DAE, Calibration Date
MFF W&.0 Center HSL, 2024-10-16 EXIDV4 - SN7348, 2024-06-03 DAEdip Sml 836, 2024-01-10
Scans Setup Measurement Results
Zoam Scan Zom Scan
Grid Extents [mm] 30w 30 x 30 Date 2024-10-16
Grid Steps [mm] S.0x50x1.5 psSAR g [Wikg] 12.2
Sensor Surface [mem] 1.4 psSARTOg [Wikg] £.a7
Graded Grid Yes Power Drift [dB] 0.00
Grading Ratin 1.5 Poswer Scaling Digabled
MALS HiA Scaling Factor [dB]
Surface Detection W5 = Bp TEL Carrection Positive | Negative
Scan Method Measured

0dB = 24.2 W/Kg

Certificate Mo: D2300V2-1056_0ct24

Page 5of 6
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Appendix C Report No. : FA480204

D2300V2 - SN: 1056 October 16, 2024

Impedance Measurement Plot for Head TSL
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Appendix C Report No. : FA480204
!\ In Collaboration with *‘f\l‘t\\:i::ﬁ?-‘ A e [l 4 ]
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Sl  CALIBRATION LABORATORY z = A
NN N C/LERATIOK

Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191 ”-"nr..lu'l.n\* CNAS LOSTO

Tel: +86-10-62304633-2117

E-mail: cttli@chinattl.com http:/fwww.caict.ac.cn

Client Sporton Certificate No: 23J02Z80115

CALIBRATION CERTIFICATE

Object D2450V2 - SN: 924

Calibration Procedure(s) FF-211-003-01

Calibration Procedures for dipole validation kits

Calibration date: November 3, 2023

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (SI). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22+3)°C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 15-May-23 (CTTL, No.J23X04183) May-24
Power sensor NRPBA 101369 15-May-23 (CTTL, No.J23X04183) May-24
Reference Probe EX3DV4 | SN 7464 19-Jan-23(CTTL-SPEAG,No.Z22-60565) Jan-24
DAE4 SN 1556 11-Jan-23(CTTL-SPEAG,N0.Z223-60034) Jan-24
Secondary Standards 1D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 05-Jan-23 (CTTL, No. J23X00107) Jan-24
NetworkAnalyzer ES071C | MY46110673 10-Jan-23 (CTTL, No. J23X00104) Jan-24

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer ﬁ %

Reviewed by: Lin Hao SAR Test Engineer - j-'l‘f--f/%

Approved by: Qi Dianyuan SAR Project Leader N

B, el

Issued: November 7, 2023
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Sl  CALIBRATION LABORATORY -

Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2117

E-mail: ettli@chinattl.com hittp:/fwww.caict.ac.cn
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, "Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

e Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

e Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

o Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.

e SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

e SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.

Certificate No: 23J02Z80115 Page 2 of 6
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&777 s p e ag CAICT

CALIBRATION LAEORATORY — -

Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2117

E-mail: cttl@chinattl.com http:/fwww.caict.ac.cn
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS52 52.10.4
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5 mm
Fragquency 2450 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.2 1.80 mho/m
Measured Head TSL parameters (22.0+£02)°C 3BBt6% 1.83 mho/m £ 6 %
Head TSL temperature change during test <1.0°C m—— —

SAR result with Head TSL

SAR averaged over 1 cm’ (1 g) of Head TSL Condition

SAR measured 250 mW input power 13.2 Wikg

SAR for nominal Head TSL parameters normalized to 1W 52.3 Wikg £ 18.8 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL Condition

SAR measured 250 mW input power 6.17 Wikg

SAR for nominal Head TSL parameters normalized to 1W 24.5 Wikg £ 18.7 % (k=2)
Certificate No: 23J02Z80115 Page 3 of 6
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S~  CALIBRATION LABORATORY _—

Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2117
E-mail: cttli@chinattl.com http:/fwww.caict.ac.cn

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 50.201+ 7.23j0
Return Loss -22.9dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1.061 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point can
be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feed-point may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificate No: 23J02Z80115 Page 4 of &
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DASYS Validation Report for Head TSL Date: 2023-11-03

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 924
Communication System: UID 0, CW; Frequency: 2450 MHz
Medium parameters used: f= 2450 MHz; o = 1.827 S/m; & = 38.76; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:

Dipole

Probe: EX3DV4 - SN7464; ConvF(7.67, 7.67, 7.67) @ 2450 MHz; Calibrated:
2023-01-19

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Snl1556; Calibrated: 2023-01-11

Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062
DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,

dy=5mm, dz=5mm
Reference Value = 101.5 V/m: Power Drift = -0.05 dB
Peak SAR (extrapolated) = 27.3 W/kg

SAR(1

g) = 13.2 W/kg; SAR(10 g) = 6.17 W/kg

Smallest distance from peaks to all points 3 dB below = 8.9 mm
Ratio of SAR at M2 to SAR at M1 =49.1%
Maximum value of SAR (measured) = 22.2 W/kg

dB
]

428 |
-8.55
12.83

-17.10

-21

i
Js |

0dB = 22.2 W/kg = 13.46 dBW/kg

Certificate No: 23J02Z80115 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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D2450V2, Serial No. 924 Extended Dipole Calibrations

If dipoles are verified in return loss (<-20dB, within 20% of prior calibration), and in impedance (within 5 ohm

of prior calibration), the annual calibration is not necessary and the calibration interval can be extended.

D2450V2 - serial no. 924

2450 Head
Date of Return-Loss Delta Real Impedance Delta Imaginary Impedance Delta
Measurement (dB) (%) (ohm) (ohm) (ohm) (ohm)
2023.11.3 -22.9 50.2 7.2
2024.11.2 -23.2 1.5% 51.6 -1.4 6.3 0.9

<Justification of the extended calibration>

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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Dipole Verification Data> 2450V2, serial no. 924
2450MHz - Head----2024.11.2

P sii smith (R

>1 2.45¢

[1 start 2.25 GHz IFBW 70 kHz stop 2.65 GHz [l |1 Start 2.25 GHz

IFBW 70 kHz

stop 2.65 GHz B
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Engineering AG ey S  Swiss Calibration Service
Zeughaussirasse 43, 8004 Zurich, Switzerland "r,,.;dm,"ﬁ\
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client Sporton Certificate No. D2600V2-1070_Dec24
Shenzhen
[ CALIBRATION CERTIFICATE ]
Oblect D2600V2 - SM: 1070
Calibration procedura(s) QA CAL-05.v12

Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz

Calibration date December 13, 2024

Thig calibration certificate documenis the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 +£3)°C and humidity < 70%.
Calibration Equipment used (M&TE critical for calibration)

Primary Standards D Cal Date (Certificate Mo.) | Scheduled Cal
Power Sensor R&S NRP-33T SN: 100967 | 28-Mar-24 (No. 217-04038) Mar-25
Power Sensor R&S NRP18A | SN: 101859 | 22-Jul-24 (Mo. 4030A315008547) | Jul-25
Spectrumn Analyzer R&S FSV40 SN: 101832 | 25-Jan-24 (Mo. 4030-315007551) Jan-25
Mismatch; Short [S4188] Attenuator [S4423] | SN: 1152 28-Mar-24 (No. 217-04050) Mar-25
OCP DAK-12 SN: 1016 24-Sep-24 (No. OCP-DAK12-1016_Sep24) Sep-25
OCP DAK-3.5 SN: 1249 23-Sep-24 (Mo. OCP-DAK3.5-1249_Sep24d) Sep-25
Reference Probe EX30V4 SN: 7349 03-Jun-24 (Mo. EX3-7349_Jun24) Jun-25
DAE4ip SM: 1836 28-0ct-24 (Mo, DAE4ip-1836_0ct24) Oct-25
Secondary Standards D Checlk Date (in housa) Scheduled Check
ACAD Source Box SN: 1000 28-May-24 (Mo, 675-ACAD_Source_Box-240528) | May-25
Signal Generator R&S SMB100A SM: 182081 | 28-May-24 (No. 675-CAL16-54588-240528) May-25
Mismatch; SMA SN: 1102 22-May-24 (No. B75-Mismaich_SMA-240522) May-25

MName Function Signa
Calibrated by Kredimir Franjié Laboratory Technician
Approved by Sven Kiihn Technical Manager g ) 27

¥ et

Issued: December 13, 2024
This calibration certificate shall not be reproduced except in full without written approval of the laboratory,
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Sarvizio svizzero di taratura

Engineering AG B Swiss Calibration Service
Zeughausstrasse 43, 8004 Zurich, Switzerland ot L.|..'l.u“‘"\ﬁ
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

TSL tissue simulating liquid
ConvF  sensitivity in TSL/ NORM x.y,z
/A riot applicable or not measured

Calibration is Performed According to the Following Standards

-

IEC/IEEE 62209-1528 "Measurement Procedure For The Assessment Of Specific Absorption Rate Of Human Exposure To
Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices - Part 1528: Human Models,
Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation

DASY System Handbook

Methods Applied and Interpretation of Parameters

Measurement Conditions: Further detalls are available from the Validation Report at the end of the certificate. All figures
stated in the certificate are valid at the frequency indicated.

Antenna Parameters with TSL: The dipale is mounted with the spacer to position its feed point exactly below the center
marking of the flat phantom section, with the arms oriented parallel to the body axis,

Feed Point Impedance and Return Loss: These parameters are measured with the dipole positioned under the liquid filled
phantom. The impedance stated is transformed from the measurement at the SMA connector to the feed point. The Return
Loss ensures low reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point. No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna conneclor.

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the nominal SAR result,

The reported uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the
coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%.

Certificate No: D2600V2-1070_Dec24 Page 2 of 6
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D2600V2 - SN: 1070 December 13, 2024

Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYE Module SAR 16.4.0
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with spacer

Zoom Scan Resolution dx, dy = 5mm, dz = 1.5mm Graded Ratio = 1.5 mm (£ direction)
Frequency 2600MHz +1MHz

Head TSL parameters at 2600 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.0 1.96 mho/m
Measured Head TSL parameters (22.0 £0.2)°C 37.2 £6% 2.03 mho/m +6%
Head TSL temperature change during test <0.5°C {
SAR result with Head TSL at 2600 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters 24 dBm input power 14.2 Wikg
SAR for nominal Head TSL parameters normalized to 1W 56.5 Wikg £17.0% (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL Condition
SAR for nominal Head TSL parameters 24 dBm input power 6.32 Wikg
SAR for nominal Head TSL parameters normalized to 1W 25.2 Wikg +16.5% (k=2)
Certificate No: D2600V2-1070_Dec24 Page 3 of 6
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D2600V2 - SM: 1070 December 13, 2024

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 2600 MHz

Impedance 48.30-61j0
Return Loss -23.9dB

General Antenna Parameters and Design

[ Electrical Delay (one direction) [ 1.146 ns |

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipale is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to
the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end
caps are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still according
to the Standard. No excessive force must be applied to the dipole arms, because they might bend or the soldered connections
near the feedpoint may be damaged.

Additional EUT Data

Ll'lu'lanulacturad by SPEAG

Certificate No: D2600V2-1070_Dec24 Page 4 of 6
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D2600V2 - SN: 1070 December 13, 2024

System Performance Check Report

Summary
Dipale Frequency [MHz] T5L Power [dBm]
D2E00V2 - SN1070 F6R00 H5L 24

Exposure Conditions

Phantam Section, TSL  Test Distance [mm]  Band  Growp, UID  Frequency [MHz], Channel Number Conversion Factor  TSL Conductivity [S/m)]  T5L Permittivity

Flag 10 oW, 0-- 2600, 0 7.29 2.03 37.2
Hardware Setup
Phantam TSL, Measured Date Frobe, Calibration Date DAE, Calibration Date
MFP VE.0 Center H5L, 2024-12-13 EX3DV4 - SMT349, 2024-06-03 DAE4ip 3n1836, 2024-10-28
Scans Setup Measurement Results
Zoom Scan Zoom Scan
Grid Extents [mim] 30 x 30 = 30 Date 2024-12-13
Grid Steps [mm] EOx50x1.5 pssARTg [W/iKg) 14.2
Sensor Surface [mm] 1.4 psSARTDg [WiKgl 6.32
Graded Grid a5 Power Drify [dB) -{.01
Grading Ratin 1.5 Power Scaling Disabled
MALY MR Scaling Factor [dB]
Swrface Detection WMS + Bp TSL Correction Positive | Negative
Scan Methed Measured

Interpolaled SAR [dB]

0dB = 31.6 W/Kg

Certificate MNo: D2600V2-1070_Dec24 Page 5of 6
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D2600V2 - SN: 1070 December 13, 2024

Impedance Measurement Plot for Head TSL
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Client

Calibration date:

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (2243)°c and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date (Calibrated by, Certificate No.)  Scheduled Calibration
Power Meter NRP2 106277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Power sensor NRP8S | 104291 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Reference Probe EX3DV4 | SN 7307 26-May-21(SPEAG,No.EX3-7307_May21) May-22
DAE4 SN 1556 12-Jan-22(CTTL-SPEAGN0.Z22-60007) Jan-23
Secondary Standards ID # Cal Date (Calibrated by, Certificate No.) ~ Scheduled Calibration
Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL, No.J22X00409) Jan-23
Network Analyzer ES071C | MY46110673 14-Jan-22 (CTTL, No.J22X00406) Jan-23

Certificate No: Z22-60145 Page 1 of 6
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, “Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

« Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

« Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

« Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

* SAR measured: SAR measured at the stated antenna input power.

e SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

e SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.

Certificate No: Z22-60145 Page 2 of 6
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