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Multilateral Agreement for the recognition of calibration certificates

Client Elemen Certificate No. {

Columbia, USA

Calibration procedure(s)

Calibration date:

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

All cafibrations have bzen 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 {Cerificate No.) Scheduted Calibration
Power meter NRP2 SN: 104778 26-Mar-25 (No. 217-04289) Mar-26

Power sensor NRP-Z91 SN: 103245 26-Mar-25 (No. 217-04289) Mar-26

Reference 20 dB Attenuator SN: CC2552 (20x) 26-Mar-25 {No. 217-04284) Mar-26

3.5mm mismatch cambination SN: E11562 24-Mar-25 {(No, 217-04293) Mar-26

Reference Probe EX3DV4 SN: 3877 06-Jan-25 (No, EX3-3877_Jan25) Jan-26

DAE4 SN: 654 18-0ct-24 (No. DAE4-854_0ct24) Oct-25

Secondary Standards 1D# Check Date (in house) Scheduled Check
Power meter NRP2 SN: 107193 08-Nov-21 (in house check Jun-24) In house check: Jun-26
Power sensor NRP-Z91 SN: 100922 15-Dec-09 {in house check Jun-24) In house ¢heck: Jun-26
Power sensor NRP-Z91 SN: 100418 01-Jan-04 {in house check Jun-24) In house check: Jun-26
RF generator HP 8648C SN: US3642U01700  04-Aug-99 (in house check Jun-24) In house check: Jun-26
Network Anaiyzer Agilent E8358A SN: US41080477 31-Mar-14 (in house chack Sep-24) " In house check; Sep-26

Function Signature

Calibrated by:

Approved by:

Issued: September 5, 2025

This calibration certificate shalt not be reproduced except in full without written approval of the laboratory.
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Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |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.

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

Additionai Documentation:
c) DASY 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 source is mounted in a touch configuration below the
center marking of the flat phantom.

e Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No uncertainty required.

o  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.

« 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%.
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASY5H V52.10.4
Extrapolation Advanced Extrapolation
Phantom EL{4 Fiat Phantom Shell thickness; 2 £ 0.2 mm
EUT Positioning Touch Position
Zoom Scan Resolution dx, dy = 4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 13 MHz £ 1 MHz

HSL parameters
The following parameters and calculations were apptied.

Temperature Permittivity Conductivity

Nominal HSL parameters 22.0°C 55.0 0.75 mho/m

Measured HSL parameters (22.0+0.2)°C 528+6% 0.73 mho/m 6 %

HSL temperature change during test <0.5°C e
SAR result with HSL

SAR averaged over 1 em® {1 g) of HSL Condition

SAR measured 1 W input power 0.497 Wikg

SAR for nominal HSL parameters normalized to 1W 0.503 Wikg * 18.4 % (k=2)

SAR averaged over 10 cm® (10 g) of HSL condition

SAR measured 1 W input power 0.312 Wikg

SAR for nominal HSL parameters normalized to 1W 0.316 Wikg * 18.0 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with HSL

Impedance, transformed to feed point

56.5 Q2+ 15.5 jQ

Return Loss

- 16.1 dB

Additional EUT Data

Manufactured by

SPEAG

Certificate No: CLA13-1002_Sep2b
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DASY5 Validation Report for HSL
Date: 04.09.2025

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLA13; Type: CLA13; Serial: CLA13 - SN: 1002

Communication System: UID 0 - CW; Frequency: 13 MHz
Medium parameters used: £= 13 MHz; 6 = 0.73 S/m; & = 52.8; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
o  Probe: EX3DV4 - SN3877; ConvF(15.48, 15.48, 15.48) @ 13 MHz; Calibrated: 06.01.2025
¢ Sensor-Surface: 1.4mm (Mechanical Surface Detection)
¢ FElectronics: DAE4 Sn654; Calibrated: 18.10.2024
o Phantom: ELI v6.0; Type: QDOVAOO03AA; Serial: TP.2034
o DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

CLA Calibration for HSL-LF Tissue/CLA-13, touch configuration, Pin=1W/Zoom Scan,

dist=1.4mm (8x10x8)/Cube 0: Measurement grid: ds=dmm, dy=4mm, dz=1.4mm
Reference Value = 29.49 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.972 W/kg

SAR(1 g) = 0.497 W/kg; SAR(10 g) = 0.312 W/kg

Smallest distance from peaks to all points 3 dB below = 18 mm

Ratio of SAR at M2 to SAR at M1 = 78%

Maximum value of SAR (measured) = 0.719 Wikg

-6.00

-8.00

& _10.00

0 dB =0.719 W/kg = -1.43 dBW/kg
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impedance Measurement Plot for HSL
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Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service Is one of the signatorles to the EA
Multilateral Agreement for the recognition of callbration certiflcates

Cllent Element Certiticate No. D750V3-1161_0Oct24
Columbla, USA

Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz

] SRS'10/20/25
Calibration date QOclober 7, 2024

This calibration cerfificate documents the traceability to national standards, which realize the physical units of measuremants (S1).
The measurements and the uncertainties with conlidence probability are given on the following pages and are part of the cerlificate.

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

Calibration Equipment used (M&TE critical for calibration)

CALIBRATION CERTIFICATE ]
Object D750V3 - SN: 1161 S¢S 1oy
Calibration procedure(s) QA CAL-05.v12

Primary Standards ID 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 SN: 101859 | 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
OCF DAK-12 SN: 1016 24-Sep-24 (No. OCP-DAK12-1016_Sep24} Sep-25
OCFP 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 SN: 1836 10-Jan-24 (No. DAE4ip-1836_Jan24) Jan-25
Secondary Standards ID Check Date (in house) Scheduled Check
ACAD Source Box SN: 1000 28-May-24 (No. 675-ACAD_Scurce_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

Name Function Signate
Calibrated by Paulo Pina Laboeratory Technician

Approved by Sven Kiihn Technical Manager %‘k’

‘ Issued: October 8, 2024
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: D750V3-1161_0ct24 Page 1 of 8



silvia.spenny
Typewritten text
SRS 10/20/25


S Schwelzerischer Kallbrlerdlenst

c Service suisse d'étalonnage
Servizio svizzero dl taratura

S Swiss Callbration Service

o LT
WL /;/‘
\________/

P

NN
W}"fllu\“\o

0

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

>
)
‘\'\

N

A
"/h.f

i

N

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditatlon Service Is one of the signatorles to the EA
Multllateral Agreement for the recognitlon of callbration certificates

Glossary

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

Callbration 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 Fislds 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 Valldation 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 paramaters are measured with the dipole positioned under the liquid filled
phantom. The impedance stated is transformed from the measurement at the SMA conneclor to the feed point. The Return
Loss ensures low reflected power. No uncertainty required.

« Elactrical 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 uncertainly 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: D750V3-1161_0Ocl24 Page 2 of 6




D750V3 - SN: 1161

Measurement Conditions

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

October 7, 2024

DASY Version DASY8 Module SAR 16.4.0
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dlpole Center - TSL 15 mm with spacer

Zoom Scan Resolution

dx, dy = 6mm, dz = 1.5mm

Graded Ratlo = 1.5 mm (Z direction)

Fregquency

750MHz +1MHz

Head TSL parameters at 750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 41.9 0.890 mho/m
Measured Head TSL parameters (22.0 £0.2)°C 425 £6% 0.890 mho/m +£6%
Head TSL temperature change during test <0.5°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

2.10 Wikg

SAR for nominal Head TS\ parameters

normalized to 1W

8.36 Wrkg +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

1.36 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

5.41 W/kg £16.5% (k=2)

Certificate No: D750V3-1161_0ct24
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D750V3 - SN: 1161 October 7, 2024

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

Impedance 5430-22j0
Return Loss -26.8 dB

General Antenna Parameters and Design

[ Electrical Delay {one direction) | 1.037 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 coaxlal cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefare shorl-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 dala are not affected by this change. The overall dipole iength is still
according to the Standard. No excessive force must be applied to the dipole arms, because they might bend or the soldered
connsctions near the feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificate No: D750V3-1161_0Oct24 Paged40of6




D750V3 - SN: 1161

System Performance Check Report

October 7, 2024

Summary
Dipole Frequency [MHz) TSL Powvier [dBm]
D750¥3 - SN1161 750 HSL 24

Exposure Conditions

Phantom Sectlon, TSL  Test Distance [mm] Band Group, WID  Frequency [MHz2), Channel Number

Conversion Factor  TSL Conductivity [S/m]  TSL Permilitivity

Flat 15 W, 0-- 750, 0 9.9 Q.89 42.5
Hardware Setup
Phantom TSL, Measured Date Probe, Callbration Date DAE, Caflbratlon Date
Flat ¥4,2 meod HSL, 2024-10-07 EX3IDV4 - SN7349, 2024-06-03 DAE4lp Snl 836, 2024-01-10
Scans Setup Measurement Results
Zoom Scan Zoom Scan
Grid Extents [mm] 30x30x30 Date 2024-10-07
Grid Steps [mm] 6.0x6.0x 1.5 ps5AR1g [W/Kg] 2.10
Sensor Surface [mm]) 1.4 psSAR10g [W/kKg] 1.36
Graded Grid Yes Powar Drift [dB] 0.00
Grading Ratlo 1.5 Power Scallng Disabled
MALA N/A Scaling Factor [dB]
Surface Detecllon VM5 + 6p TSL Correction Posltive / Negative
Scan Method Measured

nlerpulaled SAR [dB)
a

0 dB = 3,35 W/Kg

Certificate No: D750V3-1161_Oct24
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D750V3 - SN: 1161 October 7, 2024

Impedance Measurement Plot for Head TSL

S11 Smith (R+jX) Scale 1.00
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ELEMENT MATERIALS TECHNOLOGY

@ element

(formerly PCTEST)

7185 Oakland Mills Road, Columbia, MD 21046 USA

Tel. +1.410.290.6652 / Fax +1.410.290.6654

http://www.element.com

ACCREDITED

TESTING CERT#2041.01

Certification of Calibration

Object
Calibration procedure(s)
Extension Calibration date:

Description:

Calibration Equipment used:

D750V3 — SN: 1161

Procedure for Calibration Extension for SAR Dipoles.

10/13/2025

SAR Validation Dipole at 750 MHz.

Manufacturer Model Description Cal Date |CalInterval | Cal Due Serial Number
Agilent N5182A MXG Vector Signal Generator 5/30/2025 Annual 5/30/2026 MY48180366
Amplifier Research 1551G6 Amplifier CBT N/A CBT 343971
Anritsu ML2495A Power Meter 7/3/2025 Annual 7/3/2026 1039008
Anritsu MA24106A USB Power Sensor 5/29/2025 Annual 5/29/2026 1344545
TERMOPRODUKT DT-1 Digital Thermometer 10/22/2024 Annual 10/22/2025 740621
Control Company 4052 Long Stem Thermometer 2/27/2024 Biennial 2/27/2026 240174346
MCL BW-N6W5+ 6dB Attenuator CBT N/A CBT 1139
MiniCircuits SLP-2400+ Low Pass Filter CBT N/A CBT R8979500903
Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Huber + Suhner 74Z-0-0-21 Torque Wrench 10/17/2023| Biennial |10/17/2025 16476
Mini-Circuits ZHDC-16-63-S+ Coupler CBT N/A CBT N/A
Rohde & Schwarz ZNB40 Vector Network Analyzer 2/20/2025 Annual 2/20/2026 101412
SPEAG DAK-3.5 Dielectric Assessment Kit 10/15/2024| Annual 10/15/2025 1091
Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 2/1/2024 | Triennial 2/1/2027 MY53401181
SPEAG EX3DV4 SAR Probe 4/7/2025 Annual 4/7/2026 7659
SPEAG DAE4 Dasy Data Acquisition Electronics 4/10/2025 Annual 4/10/2026 1272
Measurement Uncertainty = +23% (k=2)
Name Function Signature

Calibrated By:

ThuyTram Pham

Test Engineer

Theg Tnam, Pham

Approved By: Greg Snyder Executive VP of i ._f_'_g_)_.._ .
. KAy s
Operations, Regulatory -
Object: Date Issued:
Page 1 of 3
D750V3 — SN: 1161 10/13/2025




DIPOLE CALIBRATION EXTENSION

Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained
stable according to the following requirements:

1. The measured SAR does not deviate more than 10% from the target on the calibration
certificate.
2. The return-loss does not deviate more than 20% from the previous measurement and meets the
required 20dB minimum return-loss requirement.
3. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from
the previous measurement.
The following dipole was checked to pass the above 3 requirements to have 2-year calibration period
from the calibration date:

10/7/2024 | 10/13/2025 1.037 167 163 2.51% 1.08 111 2.59% 54.3 55.6 13 22 2 02 26.8 -24.7 7.70% PASS

Object: Date Issued:

Page 2 of 3
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Impedance & Return-Loss Measurement Plot for Head TSL

®

Trcl [BRN dBMag 5dB/Ref-18dB Cal Offs o

1w
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2
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13
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-23
28
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43
Ch1 Center 750 MHz Pwr -10dBm Bw 10kHz Refl OSMP1 Span 400 MHz
Tre2 Smith 200 mU/ Ref1U  Cal Offs = 2v
+1 750.000000 MHz 55.633 Q
§2.006 Q

105.803096 pF

Ch1 Center 750 MHz Pwr -10dBm Bw 10kHz Refl OSMP1 Span 400 MHz
: g oy

18:36:23 13.10.2025
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Client Element Certiflcate No. D750V3-1054_Mar25
Columbla, USA
CALIBRATION CERTIFICATE SES 03/19)29
Object D750V3 - SN: 1054
Calibration procedura(s) QA CAL-05.vi12

Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz

Callbratlon date March 4, 2025

This callbration certificate documents the Iraceability to natlonal 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 laboralory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for céEibration)

Pri'mary Standards [[¥] 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 SN: 101859 | 06-Feb-25 {No. 4030A315008541) Feb-26
Spectrum Analyzer R&S FSV40 SN: 101832 | 28-Jan-25 (No. 4030A315009558) Jan-26
Mismatch; Short [S4188] Attenuator [S4423) | SN. 1162 28-Mar-24 (No. 217-04050) Mar-25
OCP DAK-12 SN: 1018 24-Sept-24 (No. OCP-DAK12-1016_Sep24) Sep-25
OCP DAK-3.5 SN: 1249 23-Sept-24 (No. OCP-DAK3.5-1249_Sep24) Sep-25
Refaerence Probe EX3DV4 SN: 7349 10-Jan-25 (No. EX3-7349_Jan25) Jan-26
DAE4ip SN: 1836 2B-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 (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
Name Function Signature
Calibrated by Kre3imir Franjié Laboratory Technician W
N
vy
Approved by Sven Kithn Technical Manager g e

T

Issued: March 4, 2025
This callbration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: D750V3-1054_Mar25 Page 1 of 6
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Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Glossary

TSL tissue simulating liquid

ConvF  sensitivity in TSL/ NORM x,y,z
N/A nol applicable or not measured

Calibration Is Performed According to the Following Standards

« |EC/IEEE 62209-1528,"Measurement Procedure For The Assessment Of Specific Absorplion Rate Of Human Exposure To
Radio Frequency Flelds 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 {ts feed point exactly below the center

marking of the flat phantom section, with the arms oriented parallal 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 slated is transformed from the measurement at the SMA connector to the feed point. The Return

Loss ensures low reflected power. No uncertainty required.

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

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

SAH 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 normai distribution corresponds to a coverage probability of approximately 85%.

Certificate No: D750V3-1054_Mar25 Page 2 of 6




D750V3 - SN: 1054 March 4, 2025

Measurement Conditions

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

DASY Version DASY8 Module SAR 16.4.0
Extrapolation Advanced Exirapolation

Phantom Modular Fiat Phantom

Distance Dipole Center - TSL. 15 mm with spacer

Zoom Scan Resolution dx, dy = 6mm, dz = 1.5mm Graded Ratio = 1.5 mm (2 direction)
Frequency 750MHz £1MHz

HSL parameters at 750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Condugctlvity
Nominal HSL parametars 220°C 419 0,890 mho/m
Measured HSL parameters (22.0 £0.2)°C 42.6 +6% 0.890 mho/m +6%
HS1. temperature change during lest <0.5°C

SAR result with HSL. at 750 MHz

SAR averaged over 1 cm® (1 g) of HSL Condition
SAR for nominat HSL parameters 24 dBm input power 2,18 W/kg
SAR for nominal HSL parameters normalized to 1W 8.68 Wikg £17.0% (k=2)
SAR averaged over 10 cm® (10 g) of HSL Condition
SAR for nominal HSL parameters 24 dBm input power 1.41 Wikg
SAR for nominal HSL parameters normalized to 1W 5.61 Wikg £16.5% (k=2)
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D750V3 - SN: 1054

March 4, 2025

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with HSL at 750 MHz

impedance 53.60-15)Q
Return Loss -28.4 dB
General Antenna Parameters and Design
[ Electrical Delay (one direction) | 1.036 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 direclly connected to
the second arm of the dipole. The antenna Is therefore short-circulted 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
fo 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

Corlificate No: D750V3-1054_Mar25

Page 4 of 6




D750V3 - SN: 1054

Systern Performance Check Report

Summary

March 4, 2025

Dipole Frequency [MHz} TSL

Power [dBm)

D750V3 - SN1054 750 HSL

24

Exposure Conditlons

Phantom Sectlon, TSL  Test Distance {(mm]  Band  Group, UID  Frequency {MHz], Channel Number

Converslon Facter  TSL Conductivity [S/m]

TSL Perlitivity

Flat 15 CW, 9-- 750,0

9.55 0.89

Hardware Setup

Phantom TSk, Measured Date Probe, Calibratlon Date

DAE, Calibratlon Date

Flat V4.9 mod HSL, 2025-03-04 EX3DV4 - SN7349, 2025-01-10

DAE4lp Sn1836, 2024-10-28

Scans Setup

Measurement Results

Zoom Scan Zoom Scan
Grid Extents [mmj 30x30x30 Date 2025-03-04
Grid Steps [mm] 6OX6.0x1.5 psSARTg [W/Kgl 2.18
Sensor Surface [mm] 1.4 psSAR10g [W/Kg) 141
Graded Grld Yes Power Drift [d8] 0.04
Grading Ratig 1.5 Power Scaling Disabled
MALA N/A Scallng Factor [dB]
Surface Detection WMS + 6p TSL Correction Pasitive / Negative
Scan Method Measured

0dB = 3.34 W/Kg

Certificate No: D750V3-1054_Mar25 Page 5 of 6




D750V3 - SN: 1054

Impedance Measurement Plot for HSL

March 4, 2025

511 Smith (R+]X) Scale 1.00
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Appendix: Transfer Calibration at Four Validation Locations on SAM Head'

Evaluation Condition

Phantom

SAM Head Phantom

For usage with cSAR3DV2-R/L

SAR result with SAM Head (Top = C0)

SAR averaged over 1 cm?® {1 g) of HSL

Condition

SAR for nominal HSL parameters

normalized to 1W

7.70 Wikg £ 17.5 % (k=2)

SAR averaged over 10 cm? {10 g) of HSL

condition

SAR for nominal HSL parameters

normalized to 1W

5.08 Wikg t 16.9 % (k=2)

SAR result with SAM Head (Mouth = F90)

SAR averaged over 1 cm?® (1 g) of HSL

Condition

SAR for nominal HSL parameters

normalized to 1W

8.48 Wikg £ 17.5 % (k=2)

SAR averaged over 10 cm?® (10 g) of HSL

condition

SAR for nominal HSL parameters

normalized to W

5.61 Wika * 16.9 % (k=2)

SAR result with SAM Head (Neck = H0)

SAR averaged over 1 cm® (1 g) of HSL.

Condition

SAR for nominal HSL parameters

normalized to 1W

7.93 Wikg £ 17.5 % (k=2)

SAR averaged over 10 cm® (10 g) of HSL

condition

SAR for nominal HSL parameters

normalized to 1W

5.33 Wikg £ 16.9 % (k=2)

SAR result with SAM Head (Ear = D90)

SAR averaged over 1 cm?® (1 a) of HSL

Condition

SAR for nominal HSL parameters

normalized to 1W

6.86 Wikg £ 17.5 % (k=2)

SAR averaged over 10 cm? (10 g) of HSL

condition

SAR for nominal HSL paramelers

normalized to 1W

4.57 Wikg £ 16.9 % (k=2)

I additional assessments outside the current scope of SCS 0108

Cerlificate No: D750V3-1054_Mar25
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CALIBRATION CERTIFICATE

Certificate No. D835V2-4d132_Jan24

Object D835V2.- SN:4d132 * SRS 02107 124

Calibration procedure(s) QA CAL-05.v12 : '
Cahbratlon Procedure for SAR Vahdatlon Sources between 0.7-3 GHz

SRS 02/05/25

Calibration date: January 18, 2024

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (St).
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 humidily < 70%.

Callbration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date (Certificate No.) Scheduled Calibration

Power melar NRP2 SN: 104778 30-Mar-23 (No. 217-03804/03805} Mar-24

Power sensor NRP-291 SN: 103244 30-Mar-23 (No. 217-03804) Mar-24

Power sensor NRP-Z91 SN: 103245 30-Mar-23 (No. 217-03805) Mar-24

Reference 20 dB Attenuator SN: BH9394 (20k) 30-Mar-23 (No. 217-03809) Mar-24

Type-N mismatch combination SN: 310982 / 06327 30-Mar-23 (No. 217-03810) Mar-24

Referance Probe EX3DV4 SN: 7349 03-Nov-23 (No. EX3-7349 _Nov23) Nov-24

DAE4 SN: 601 03-Oct-23 {No. DAE4-601_0ct23) Oct-24

Sacondary Standards . iD # Check Date (in house) Scheduled Check

Power meter E4419B SN: GB39512475 30-Oct-14 (in house check Oct-22) ’ In house check: Oct-24

Power sensor HP 8481A SN: US37292783 07-0ct-15 (in house check Oct-22) In house check: Oct-24

Power sensor HP 8481A SN: MY41083315 07-0ct-15 {In house check Oct-22) fn house check: Ooct-24

AF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Oct-22) in house check: Oct-24

Network Analyzer Agilent E8358A | SN: US41080477 31-Mar-14 (in house check Oct-22) in house check: Oct-24
Name _ Function Signature

Calibrated by: Paulo Pina, " ... Laboratory Techniclan T — ™~

Approved by Sven Kithn - "

o : S o
Technical Manager /g - 5
y | .

Issued: January 18, 2024

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,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-Worn 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) DASY System Handbook

Methods Applied and Interpretation of Parameters:

s 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 source is mounted in a touch configuration below the
center marking of the flat phantom.

e Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. 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.

« 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: D835V2-4d132_Jan24 Page 2 of 7




Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASY52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Freguency 835 MHz + t MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 41.5 (.90 mho/m

Measured Head TSL parameters (22.0 £ 0.2) °C 425+6 % 0.93 mho/m =6 %

Head TSL temperature change during test <05°C
SAR result with Head TSL

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

SAR measured 250 mW input power 2.51 Wikg

SAR for nominal Head TSL parameters normalized to 1W 9.84 W/kg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 250 mW input power 1.63 Wikg

SAR for nominal Head TSL parameters normalized to 1W 6.40 W/kg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

impedance, transformed to feed point 51.1Q-23iQ

Return Loss -32.0dB
General Antenna Parameters and Design

Electrical Delay {one direction) 1.387 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 fine 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 leaded 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 stilt

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: D835V2-4d132_Jan24
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DASY5 Validation Report for Head TSL

Date: 18.01.2024
Test Laboratory: SPEAG, Zurich, Switzerland-
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d132

Communication System: UID 0 - CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; 6 = 0.93 S/m; &:=42.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvE(9.69, 9.69, 9.69) @ 835 MHz; Calibrated: 03.11.2023
+ Sensor-Surface: 1.4mm (Mechanical Surface Detection)
e FElectronics: DAE4 Sn601:; Calibrated; 03.10.2023
« Phantom; Flat Phantom 4.9 (front); Type: QD O0OL P49 AA; Serial: 1001
« DASY5252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15Smm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5Smm

Reference Value = 64.07 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 3.75 W/kg

SAR(1 g) = 2.51 W/kg; SAR(10 g) = 1.63 W/kg

Smallest distance from peaks to all points 3 dB below = 16 mm

Ratio of SAR at M2 to SAR at M1 = 66.7%

Maximum value of SAR (measured) = 3.31 W/kg

-3.60
N 5.40

B -7.20

-9.00

0 dB =3.31 W/kg =5.20 dBW/kg
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Impedance Measurement Plot for Head TSL

Ch1éumg= 20
Chi: Start B33.000 bHz e

51,0750
L2 28E8 O
24 985 mit Ii

B 5L

~ Stop 103500 GHz |

410,00
H5.00

Tz oP04R dB

Jo.oo

H5.00 — =

Hooe .

14500 e .
0 04 s b

25 30 e

a0 .00 -

| o
Yoo | Chiduwge= o

:_  Chi: Start B33.000 kdHe  eeeee

':-':'ﬁ.ﬁg%_EU_Dg_lay__ S

Stop 102500 GHz

Certificate No: DB35V2-4d132_Jan24 Page 6 of 7




Appendix: Transfer Calibration at Four Validation Locations on SAM Head'

Evaluation Condition

Phantom

SAM Head Phantom

For usage with cSAR3DV2-R/L

SAR result with SAM Head (Top = C0)

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

Condition

SAR for nominal Head TSL parameters

normalized to 1W

9.35 W/kg = 17.5 % (k=2)

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

condition

SAR for nominal Head TSL parameters

normalized to 1W

6.18 Wikg * 16.9 % (k=2)

SAR resuit with SAM Head (Mouth = F30)

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

Condition

SAR for nominal Head TSL parameters

normalized to 1W

9.82 W/kg + 17.5 % (k=2)

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

condition

SAR for nominal Head TSL parameters

normalized to 1W

6.59 Wikg = 16.9 % (k=2)

SAR result with SAM Head (Neck = H0)

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

Condition

SAR for nominal Head TSL parameters

normalized to 1TW

9.33 Wikg = 17.5 % (k=2)

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

condition

SAR for nominal Head TSL parameters

normalized to 1W

6.30 W/kg = 16.9 % (k=2)

SAR result with SAM Head (Ear = D90)

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

Condition

SAR for nominal Head TSL parameters

normalized to 1W

8.02 Wikg = 17.5 % (k=2)

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

condition

SAR for nominal Head TSL parameters

normalized to 1W

5.40 Wikg = 16.9 % (k=2)

! Additional assessments outside the current scope of SCS 0108
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ELEMENT MATERIALS TECHNOLOGY

@ element

(formerly PCTEST)

7185 Oakland Mills Road, Columbia, MD 21046 USA
Tel. +1.410.290.6652 / Fax +1.410.290.6654

http://www.element.com

ACCREDITED

TESTING CERTS2041.01

Object

Certification of Calibration

Calibration procedure(s)

Extension Calibration date:

Description:

Calibration Equipment used:

D835V2 — SN: 4d132

Procedure for Calibration Extension for SAR Dipoles.

01/17/2025

SAR Validation Dipole at 835 MHz.

Manufacturer Model Description Cal Date |Cal Interval| Cal Due Serial Number
Agilent N5182A MXG Vector Signal Generator 3/7/2024 Annual 3/7/2025 MY47420603
Amplifier Research 1551G6 Amplifier CBT N/A CBT 343971
Anritsu MA24106A USB Power Sensor 3/14/2024| Annual | 3/14/2025 1349513
Control Company 4040 Digital Thermometer 3/27/2023 | Biennial | 3/27/2025 230208311
Control Company 4052 Long Stem Thermometer 2/27/2024| Annual 2/27/2025 240171059
MCL BW-N6WS5+ 6dB Attenuator CBT N/A CBT 1139
Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A
Mini-Circuits NLP-1200+ Low Pass Filter DC to 1000 MHz CBT N/A CBT N/A
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Huber + Suhner 74Z-0-0-21 Torque Wrench 10/17/2023| Biennial |10/17/2025 16476
Mini-Circuits ZHDC-16-63-S+ Coupler CBT N/A CBT N/A
Rohde & Schwarz ZNLE6 Vector Network Analyzer 3/8/2024 | Annual 3/8/2025 1204153
SPEAG DAK-3.5 Dielectric Assessment Kit 10/15/2024| Annual 10/15/2025 1091
Keysight Technologie 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) | 2/12/2024| Annual 2/12/2025 MY53401181
SPEAG EX3DV4 SAR Probe 6/17/2024| Annual 6/17/2025 7409
SPEAG DAE4 Dasy Data Acquisition Electronics 6/11/2024| Annual | 6/11/2025 1334
Measurement Uncertainty = +23% (k=2)
Name Function Signature
Calibrated By: Tho Tong Test Engineer The 7o
Approved By: Greg Snyder Executive VP of I
. L o -
Operations, Regulatory :
Object: Date Issued:
Page 1 of 3
D835V2 — SN: 4d132 01/17/2025




DIPOLE CALIBRATION EXTENSION

Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained
stable according to the following requirements:

1. The measured SAR does not deviate more than 10% from the target on the calibration
certificate.
2. The return-loss does not deviate more than 20% from the previous measurement and meets the
required 20dB minimum return-loss requirement.
3. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from
the previous measurement.
The following dipole was checked to pass the above 3 requirements to have 2-year calibration period
from the calibration date:

1/18/2024 1/17/2025

Object: Date Issued:
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Impedance & Return-Loss Measurement Plot for Head TSL
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Accredited by the Swiss Accreditation Service (SAS) Accredltatlon No.: SCS 0108
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Cllent Element Certificate No. D835V2-4d047_Mar25

Columbla, USA

| CALIBRATION CERTIFICATE Segs 0%/19 125

Object D835V2 - SN: 4d047

Calibration procedurs(s)

QA CAL-05vi2
Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz

Calibration date

March 4, 2025

This callbration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are glven 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 (Certificate No.) Scheduled Gal
Power Sensor R&S NRP-33T SN: 100967 | 28-Mar-24 (No. 217-04038) Mar-25

Power Sensor R&S NRP18A SN: 101859 | 06-Feb-25 (No. 4030A315009541) Feb-26
Spectrum Analyzer R&S FSV40 SN: 101832 | 29-Jan-25 {No. 4030A315009658) Jan-26
Mismatch; Short [S4188] Atlenuator [S4423] | SN: 1152 28-Mar-24 (No. 217-04050) Mar-25

OCP DAK-12 SN: 1018 24-Sept-24 (No. OCP-DAK12-1016_Sep24) Sep-25

OCP DAK-3.5 SN: 1249 23-Sept-24 (No. OCP-DAK3.5-1249_Sep24) Sep-25
Reference Probe EX3DV4 SN: 7349 10-Jan-25 (No. EX3-7349_Jan2h) Jan-26
DAE4ip SN: 1836 28-Oct-24 (No. DAE4ip-1836_0ct24) Oct-25
Secondary Standards ID Check Date (in house) Schaduled Check
ACAD Source Box SN: 1000 28-May-24 (No. 675-ACAD_Source_Box-240528) | May-25

Slgnal Generator R&S SMB100A SN: 182081 | 28-May-24 (No. 675-CAL16-§4588-240528) May-25
Mismatch; SMA SN: 1102 22-May-24 (No. 675-Mismatch_SMA-240522) May-25

Name

Calibrated by

Approved by Sven Kihn

Kredlmir Franjié

Function

Laboratory Techniclan -

Technical Manager -

Slgnature i ;7

A
oo L T i

Issued: March 4, 2025

Tiis callbration certificate shall nof be reproduced except in full without written approval of the laboratory.

Certificate No: D835V2-4d047_Mar25
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Multllateral Agreement for the recognition of calibration certificates

Glossary

TSL tissue simutating liquid
ConvF  sensilivity in TSL / NORM x,y,z
N/A net 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
Radic Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices - Part 1528: Human Models,
Instrumentation And Procedures (Frequency Range of 4 MHz 1o 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 Conditlons: Further details are available from the Validation Report at the end of the certificate. All figures
slated in the cartificate 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 l.oss: 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

l.oss ensures low reflected powsr. 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 o 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 probabillity of approximately 85%.

Certificate No: D835V2-4d047_Mar25 Page 2 of 6




D835V2 - SN: 4d047 March 4, 2025

Measurement Conditions

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

DASY Verslon DASYS Module SAR 16.4.0
Extrapolation Advanced Extrapolation

Phantom Modular Fiat Phantom

Distance Dipole Center - TSL 15 mm with spacer

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

HSL parameters at 835 MHz

The following paramseters and calculations were applied.

Temperature Permittivity Conductlvity
Nominal HSL parameters 220°C 41.5 0.800 mho/m
Measured HSL parameters (22.0 £0.2)°C 424 +6% 0.920 mho/m 6%
HSL temperature change during test <05°C

SAR result with HSL at 835 MHz

SAR averaged over 1 em® (1 g) of HSL. Condition
SAR for nominal HSL parameters 24 dBm input power 2.37 Wikg
SAR for nominal HSL parameters normalized to 1W 9.44 Wikg £17.0% (k=2)
SAR averaged over 10 cm?® (10 g) of HSL Condition
SAR for nominal HSL paramsters 24 dBm input power 1.53 Wrkg
8AR for nominal HSL parameters normalized to 1W 6.09 Wikg +16.5% (k = 2)

Ceorlificate No: D835V2-4d047 _Mar2s Page 3 of 6




D835V2 - SN: 44047 March 4, 2025

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

Impedance 5040-3.1)0
Return Loss -30.2 dB

General Antenna Parameters and Design

| Electrical Delay {one direction} | 1.385 ns |

After jong term use with 100W radiated power, only a sfight 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 direclly connected to
the second arm of the dipole. The antenna is therefore short-clrcuited for DC-signals. On some of the dipoles, small end
caps are added lo 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

Cortificate No: D835V2-4d047_Mar2s Page 4 of 6




D835V2 - SN: 4d047 March 4, 2025

System Performance Check Report

Summary
Dipole Frequency [MHz] TSL Power {dBm]
D835V -~ SN4d047 B3% HSL 24

Exposure Condltlons

Phantom Section, TSL  Test Distance [mm]  Band  Group, UiD  Frequency [MHz), Channel Number Cenversion Facter TSI Conductivity [S/m]  TSL Parmittivity

Flat 15 CW, 0-- 835, 0 9.51 0,92 42,4

Hardware Setup

Phantom TSL, Measured Date Probe, Calibration Date DAE, Callbration Date
Flat V4.9 mod H5L, 2025-03-04 EX3DV4 - $N7349, 2025-01-10 AE4ip Sn1836, 2024-10-28
Scans Setup Measurement Results

Zoam Scan Zoom Scan
Grld Extents [mm] 30x30x30 Date 2025-03-04
Grid Steps [mm) 60X60x%1.5 psSARIg [W/Kal 2.37
Sensor Susface {mm] 1.4 psSAR10g [W/Kgl 1.53
Graded Grid Yes Power Drift [dB] ~0.03
Grading Ratio 1.5 Power Scaking Djsabled
MALA N/A Scaling Factor [dB]
Surface Detection YMS + Ep TSL Corraction Positive [ Negative
Scan Method Measured

0 dB = 3.73 W/Kg

Cortificate No: D835V2-4d047_Mar25 Page 5 of 6




D835V2 - SN: 4d047

Impedance Measurement Plot for HSL

March 4, 2025
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Accreditation No.: SCS 0108

Cilent Element =

on Certificaie No. D835V2-4d133_Mar24
Columbia, USA

CALIBRATION CERTIFICATE

Object D835V2 - SN:4d133

<PS 031252

Calibration procadura(s)

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

SRS 03/13/25

Calibration date:

March 11, 2024

This calibration certificate documents the traceability to national standards, which realize the physical units of measuremeants (S1).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the cedificate.

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 (Ceificate No.) Scheduled Calibration
Power meter NRP2 SN: 104778 30-Mar-23 (No. 217-03804/03805) Mai-24

Power sensor NRP-Z91 SN: 103244 30-Mar-23 (No. 217-03804) Mar-24

Power sensor NRP-Z291 SN: 103245 30-Mar-23 (No. 217-03805) Mar-24

Reference 20 dB Altenuator SN: BHg9394 (20k) 30-Mar-23 {No. 217-03809)} Mar-24

Type-N mismatch combination SN: 310982 / 08327 30-Mar-23 {(No. 217-03810) Mar-24

Reference Probe EX3DV4 SN: 7349 03-Nov-23 {(No. EX3-7349_Nov23) Nov-24

DAE4 SN: 601 30-Jan-24 (No. DAE4-601_Jan24) Jan-25

Secondary Standards ID # Check Date {in house) Scheduled Check

Power meter E4419B
Power sensor HP 8481A

SN: GB39512475
SN: US37292783

30-Oct-14 (in house check Oct-22) In house checle Oct-24

In house check: Oct-24

07-Qct-15 {in house check Oct-22)

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Power sensor HP 8481A 8N: MY41083315 07-0Oct-15 (in house check Oct-22}) In house check: Cot-24

RF generator R&S SMT-06 SN: 100972 15-dun-15 {in house check Oct-22) In house check: Oct-24
Network Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in house check Oct-22) in house check: Oct-24

Name Function Signature '
Calibrated by: PauloPina . * . . Laboratory Technician T
Y . A b0l ary ‘#&/ = _:5
ey B Sallly v~
Approved by: SvenKihn Technlcal Manager (\\}
L T gpemm
o - i\“,/)

Issued: March 12, 2024

Certificate No: D835V2-4d133_Mar24
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |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.

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

Additiona! Documentation:
c} DASY System Handbook

Methods Applied and Interpretation of Parameters:
o 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.
s Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.
e Return Loss: This parameter is measured with the source positioned under the liquid filled

phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No uncertainty required.

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

SAR normalized: SAR as measured, normalized fo 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: DB35V2-4d133_Mar24 Page 2 of 6




Measurement Conditions
DASY system cenfiguration, as far as not

iven on page 1.

DASY Version DASYS2 V52.10.4

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 835 MHz =1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 415 0.90 mho/m

Measured Head TSL parameters (22.0+£0.2)°C 42.8+6% 0.92 mho/m + 6 %

Head TSL temperature change during test <05°C - .
SAR resuit with Head TSL

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

SAR measured 250 mW input power 2.51 W/kg

SAR for nominal Head TSL parameters

normalized to 1TW

9.94 Wikg + 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured

250 mW input power

1.64 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

6.49 Wikg = 16.5 % (k=2)

Certificate No: D836V2-4d133_Mar24
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

impedance, transformed to feed point 51.0Q-29]Q

Return Loss -30.4dB
General Antenna Parameters and Design

Electrical Delay {one direction) 1.396 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

Certificate No: D835V2-4d133_Mar24
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DASYS5 Validation Report for Head TS1.

Date: 11.03.2024
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d133

Communication System; UID 0 - CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; ¢ = 0.92 8/m; & = 42.8; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(9.69, 9.69, 9.69) @ 835 Mlz, Calibrated: 03.11.2023
¢ Sensor-Surface: 1.4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 30.01.2024
» Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA,; Serial: 1001
« DASY5252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 64,70 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.77 W/kg

SAR(1 g) = 2.51 W/kg; SAR(10 g) = 1.64 W/kg

Smallest distance from peaks to all points 3 dB below = 19.8 mm

Ratio of SAR at M2 to SAR at M1 = 66.1%

Maximum value of SAR (measured) = 3.36 W/kg

0dB =3.36 W/kg =5.27 dBW/kg

Certificate No: D835V2-4d133_Mar24 Page 50t 6




Impedance Measurement Plot for Head TSL
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ELEMENT MATERIALS TECHNOLOGY

(formerly PCTEST)
7185 Oakland Mills Road, Columbia, MD 21046 USA

Tel. +1.410.290.6652 /
http://www.e

Fax +1.410.290.6654
lement.com

Object

Calibration procedure(s)

Extension Calibration date:

Description:

Certification of Calibration

D835V2 — SN: 4d133

03/10/2025

SAR Validation Dipole at 835 MHz.

Calibration Equipment used:

Procedure for Calibration Extension for SAR Dipoles.

Manufacturer Model Description Cal Date [Cal Interval| Cal Due Serial Number
Agilent N5182A MXG Vector Signal Generator 3/15/2024| Annual 3/15/2025 MY47420651
Amplifier Research 1551G6 Amplifier CBT N/A CBT 343971
Anritsu MA24106A USB Power Sensor 3/14/2024| Annual 3/14/2025 1349513
Control Company 4040 Digital Thermometer 3/27/2023 | Biennial | 3/27/2025 230208311
Control Company 4052 Long Stem Thermometer 2/27/2024 | Biennial | 2/27/2026 240171059
MCL BW-N6W5+ 6dB Attenuator CBT N/A CBT 1139
MiniCircuits SLP-2400+ Low Pass Filter CBT N/A CBT R8979500903
Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Huber +Suhner 74Z-0-0-21 Torque Wrench 10/17/2023| Biennial |10/17/2025 16476
Mini-Circuits ZHDC-16-63-S+ Coupler CBT N/A CBT N/A
Rohde & Schwarz ZNB40 Vector Network Analyzer 2/20/2025| Annual 2/20/2026 101412
SPEAG DAK-3.5 Dielectric Assessment Kit 10/15/2024| Annual |10/15/2025 1091
Keysight Technologie 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) | 2/1/2024 | Triennial | 2/1/2027 MY53401181
SPEAG EX3DV4 SAR Probe 5/10/2024| Annual 5/10/2025 3914
SPEAG DAE4 Dasy Data Acquisition Electronics 5/8/2024 Annual 5/8/2025 728
Measurement Uncertainty = +23% (k=2)
Name Function Signature
Calibrated By: Tho Tong Test Engineer The 7}7,7,

Approved By:

Greg Snyder

Executive VP of
Operations, Regulatory

Object:
D835V2 — SN: 4d133

Date Issued:

03/10/2025

Page 1 of 3
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DIPOLE CALIBRATION EXTENSION

Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained
stable according to the following requirements:

1. The measured SAR does not deviate more than 10% from the target on the calibration
certificate.
2. The return-loss does not deviate more than 20% from the previous measurement and meets the
required 20dB minimum return-loss requirement.
3. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from
the previous measurement.
The following dipole was checked to pass the above 3 requirements to have 2-year calibration period
from the calibration date:

3/11/2024_| 3/10/2025

Object: Date Issued:

Page 2 of 3
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Impedance & Return-Loss Measurement Plot for Head TSL
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Client Element Certificate No. D1750V2-1148_Jan25
Columbla, USA

r CALIBRATION CERTIFICATE

Object D1750V2 - SN: 1148

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

Calibration date January 13, 2025 QKS oljr /28

This calibration certificate documents the traceabilty to national standards, which realize the physical units of measurements (SH.
The measuraments and the uncartalnties with confidence probabllity are given on the following pages and are part of the certificate.

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

Primary Standards ID Cal Date (Certificale No.) Scheduled Cal
Power Sensor R&S NRP-33T SN: 100967 | 28-Mar-24 (No. 217-04038) Mar-25
Powser Sensor R&S NRP18A SN: 101859 | 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
OCP DAK-12 SN: 1016 24-Sept-24 (No. OCP-DAK12-1016_Sep24) Sap-25
QCP DAK-3.5 SN: 1249 23-Sept-24 (No, OCP-DAK3.5-1249_Sep24) Sep-25
Reference Probe EX3DV4 SN: 7349 10-Jan-25 (No. EX3-7349_Jan25} Jan-26
DAEdip 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-CAl.16-84588-240528) May-25
Mismatch; SMA SN: 1102 22-May-24 {No. 875-Mismatch_SMA-240522) May-25

Name Function Signature
Calibrated by Leif Kiysner Laboratory Techniclan W %/‘_ﬁ,

/"’“1

Approved by Sven Kiihn Technical Manager 4,_:(:, P

{ssued: January 15, 2025
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary

TSL lissue simulating liquid
ConvF  sensilivily In TSL/NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards

+ IEC/EEE 82209-1528,"Measursment Procedure For The Assessment Of Specific Absorption Rate Of Human Exposure To
Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communlcation Devices - Part 1528: Human Models,
Instrumentation And Procedurss {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 avallable 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 ensurss 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 mulliplied by the
coverage factor k=2, which for a normal distribution corresponds to a coverage probabllity of approximately 85%.

Certificate No: D1750V2-1148_Jan25 Page 2 of 8




D1750V2 - SN: 1148

Measurement Conditions

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

January 13, 2025

DASY Version DASY8 Module SAR 16.4.0
Extrapolation Advanced Extrapolation

Phantom Medular 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 foliowing parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22,0°C 40.1 1.37 mho/m
Measured Head TSL parameters (22.0 £0.2)°C 40.1 £6% 1.33 mho/m +6%
Head TSL temperature change during test <0.5°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

9.26 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

36.9 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

4.92 W/kg

SAR for nominal Head TSI. parameters

normalized lo 1W

19.6 W/kg +16.5% (k=2)

Certificate No: D1750V2-1148_Jan25
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D1750V2 - SN: 1148

Body TSL parameters at 1750 MHz

The following parameters and calculations were applied.

January 13, 2026

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.4 1.49 mho/m
Measured Body TSL parameters {22.0 £0.2)°C 53.9 £6% 1.46 mho/m 6%
Body TSL temperature change during test <05°C
SAR result with Body TSL at 1750 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition

SAR for nominal Body TSL parameters

24 dBm input power

9.17 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

36.5 Wikg +17.0% (k=2)

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

Condition

SAR for nominal Body TSL parameters

24 dBm input power

4.92 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

19.6 Wikg +16.5% (k = 2)

Certificale No: D1750V2-1148_Jan25
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D1750V2 - SN: 1148

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

January 13, 2025

impedance 494 Q+0.9iQ
Return Loss -38.8dB
Antenna Parameters with Body TSL. at 1750 MHz
impedance 44904050
Return Loss -25.3 dB
General Antenna Parameters and Design
[ Electrical Delay (one direction) I 1.213ns |

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

The dipole ts 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 dipote length is still according
to the Standard. No excessive force must be applied lo 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: D1750V2-1148_Jan25
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D1750V2 - SN: 1148

System Performance Check Report

January 13, 2025

Summary
Dipale Frequency [MHz) TSL Power [dBm]
D1750V2 - SN1148 1750 HSL 24

Exposure Conditions

Phantom Section, ¥SL  Test Distance [mm] Band Group, UID  Frequency [MHz], Channel Number Converslon Factor  TSL Conductivity (S/m]  TSL Permittivity
Flat i CW, 0=~ 1750,0 7.96 1.33 40.1
Hardware Setup
Phantom TSL, Measured Date Probe, Callbration Date DAE, Calibratlon Date
MFP V8.0 Left HSL, 2025-01-13 EX3DV4 - 5N7349, 2025-01-10 DAE4Ip 5n1836, 2024-10-28
Scans Setup Measurement Results
Zcom Scan Zgom Scan
Grid Extents [mm)] 30x30x30 Date 2025-01-13
Grld Steps [mm) 6.0x60x%1.5 psSAR1g [WiKg] 9.26
Sensor Surface [mmj 1.4 psSAR10g [W/Kg) 4.92
Graded Grid Yes Pawer Drift [dB] ~4.04
Grading Ratio b5 Power Scaling Disabled
MALA N/A Scaling Factor [df]
Surface Detection VMS + 6p TSk Correction Positive / Negative
Scan Method Measured

0dB =16.1 W/Kg

Certificate No: D1750V2-1148_Jan25 Page60of9




D1750V2 - SN: 1148 January 13, 2025

impedance Measurement Plot for Head TSL
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D1750V2 - SN: 1148

System Performance Check Report

January 13, 2025

Summary
Dipole Frequency [MHz] TSL Power [dBr}
D1750V2 - SN1T48 1750 MSL 24
Exposure Conditions
Phantom Section, TSL  Test Distance [mm]  Band Group, UID  Frequency [MHz], Chanael Number  Converslon Factor  TSL Conductivity [S/m]  TSL Permittivity
Flat 10 W, 0-- 1750, 0 7.85 §.46 53.9
Hardware Setup
Phantom T5L, Measured Date Probe, Calibratlon Date DAE, Calibration Date
MFP V8.0 Left MSL, 2025-01-13 EX3DV4 - SN7349, 2025-01-10 DAE4Ip Sn1836, 2024-10-28
Scans Setup Measurement Results
Zoom Scan Zoom Scan
Grid Extents [mm] 30%30%30 Date 2025-01-13
Grid Steps imm)] 60x6.0x 1.5 psSAR1g {W/Kg) 9.17
Senser Surface [mm) 1.4 psSARTOg [W/Kg) 4.92
Graded Grid Yes Power Drift {dB] 0.02
Grading Ratlo 1.5 Power Scaling Disabled
MALA NIA Scallng Factor [dB]
Surface Detectlon VYMS + Bp TSI Correction Positlve / Negative
Scan Method Measured

0dB =15.5W/Kg

Coertificate No: D1750V2-1148_Jan25
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D1750vV2 - SN: 1148 January 13, 2025

impedance Measurement Plot for Body TSL
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Appendix: Transfer Calibration at Four Validation Locations on SAM Head'

Evaluation Condition

Phantom

SAM Head Phantom

For usage with ¢cSAR3DV2-R/L

SAR result with SAM Head (Top = C0)

SAR averaged over 1 cm?® {1 g) of Head TSL

Condition

SAR for nominal Head TSL parameters

normalized to 1W

38.3 Wikg £ 17.5 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL

condition

SAR for nominal Head TSL parameters

normalized to 1W

20.5 W/kg 1 16.9 % {k=2)

SAR result with SAM Head (Mouth = F90)

SAR averaged over 1 cm® {1 g) of Head TSL

Condition

SAR for nominal Head TSI parameters

normalized to TW

39.6 Wikg * 17.5 % (k=2)

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

condition

SAR for nominal Head TSL parameters

normalized to 1W

22.0 Wikg £ 16.9 % (k=2)

SAR result with SAM Head (Neck = H0)

SAR averaged over 1 cm® (1 g) of Head TSL

Condition

SAR for nominal Head TSL parameters

normalized to 1W

36.9 Wikg £ 17.5 % (k=2)

SAR averaged over 10 ¢m® {10 g) of Head TSL

condition

SAR for nominal Head TSL parameters

normalized to 1W

20.0 Wikg £ 16.9 % (k=2)

SAR result with SAM Head (Ear = D90)

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

Condition

SAR for nominal Head TSL parameters

normalized to 1W

29.5 Wikg £ 17.5 % (k=2)

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

condition

SAR for nominal Head TSI parameters

nermalized to 1W

16.7 Wikg £ 16.9 % (k=2)

! Additional assessments outside the current scope of SCS 0108

Certificate No: D1750V2-1148_Jan25




Schwelzerischer Kalibrierdienst
Service sulsse d’étalonnage
Servizlo svizzero di taratura
Swiss Calibration Service

\\\‘ ‘3’ "/’{
N

S

0

Calibration Laboratory of
Schimid & Partner

Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

s,
AS

)

)

o
o/

AL
,'/'fn'nlu\\‘\\\
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Certificate No. D1 750V2-11 50___NOV24 : B .:

Client DR

y,

Object N 150 R C—SQS" | Ilqlz \’,
T ..BB11/26/25 -
Celbratonprocedures) - QACAL-05W1Z -~ . o T
- Galibration Procedure for SAR Valldation Sources between 0.7- 3 GHz
Calibration date November7 2024 | [

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

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D 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 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

QCP DAK-12 SN: 1018 24-Sep-24 (No. OCP-DAK12-1016_Sep24) Sep-25

OCP DAK-35 SN: 1249 23-Sep-24 (No. OCP-DAK3.5-1249_Sap24) Sep-25
Reference Probe EX3DV4 SN: 7349 03-Jun-24 (No. EX3-7343_Jun24) Jun-25
DAE4ip SiN: 1836 28-Oct-24 (No. DAE4ip-1836_0ct24) Oct-25
Secondary Standards 1D Gheck 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. 875-CALT6-54588-240528) May-25
Misrnatch; SMA, SN: 1102 22-May-24 (No. 875-Mismatch_SMA-240522) May-25

Name ’ Function

Calibrated by .:Paﬁlﬁf.?lnéiﬁz'_"'_ G S Lébéfétﬁfy'Teé'hnlt';'lari':":-_" :

Approved by SvenKihn . Techrical Manager

Issued: November 13, 2024
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Calibration Laboratory of R
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Engineering AG
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. ' PN S Swiss Callbratlon Service
Zeughausstrasse 43, 8004 Zurich, Switzerland 'f:,mm\“\\\\
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the slgnatorles to the EA
Multilateral Agreement for the recognitlon of calibration certificates

Glossary

TSL tissue stmulating liquid
ConviF  sensitivity in TSL/ NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Foilowing 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*

Additlonal Documentation
« DASY System Handbook

Methods Applied and Interpretation of Parameters

* Measurement Conditions: Further delails are available from the Validation Report at the end of the certificate. All figures
stated in the cerlificate 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 fiquid filled

phantom. The impedance staled Is transformed from the measurement at the SMA connector 1o 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 staled 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 paramelers 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: D1750V2-1150_Nov24 Page 2 of 6




D1750V2 - SN: 1150 November 7, 2024

Measurement Conditions

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

DASY Version DASYS8 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 (2 direction)
Frequency 1750MHz +1MHz

Head TSL parameters at 1750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.1 1.37 mho/m
Measured Head TSL parameters (22.0 £0.2)°C 41.4 £6% 1.34 mho/m +6%
Head TSL temperature change during test <0.5°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 paramelers 24 dBm input power 9.15 Wikg
SAR for nominal Head TSL parameters normalized to 1W 36.4 Wikg £17.0% (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL Condition
SAR for nominal Head TSI. parameters 24 dBm input power 4.87 Wikg
SAR for nominal Head TSL parameters normatized to 1W 19.4 Wikg +16.5% (k=2)

Certificate No: D1750V2-1150_Nov24 Page 3 of 6




D1750V2 - SN: 1150

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

November 7, 2024

Impedance 50.00+1.0j0
Return Loss -40.3 dB
General Antenna Parameters and Design
| Electrical Delay {one direction) | 1.218 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 s therefors short-circuited for DC-signals. On some of the dipoles, small end caps are
added to the dipole arms in order to improve malching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this changs. 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

connectlions near the feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificate No: D1750V2-1150_Nav24
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D1750V2 - SN: 1150

System Performance Check Report

November 7, 2024

Surmmary
Dipole Frequency [MHz} TSL Power [d8m)
D1750V2 - SN1150 1750 HSL 24

Exposure Conditions

Phantom Section, TSL  Test Distance [mm)  Band Group, UID  Frequency [MHzf, Channel Numbar Converslon Factor  TSL Conductivity [S/mt TSL Permittivity
Flat 10 cw, 0 L1730, 0 8.0 1,34 41.4
Hardware Setup
Phantom TSL, Measured Date Probe, Calibration Date DAE, Calibration Date
MFP V8.0 Center HSL, 2024-11-07 EX3DV4 - $N7348, 2024-06-03 DAE4]p Sn1836, 2024-10-28
Scans Setup Measurement Results
Zoom Scan Zoom Scan
Grld Extents [mm] 30x 30x30 Date 2024-11-07
Grld Steps [mm] 6.0%6.0x%1.5 psSAR1g [W/Kg] 9,15
Sensor Surface [mm] 1.4 pPsSAR10g [W/Kg] 4.87
Graded Grid Yes Powet Drift {dB) 0.00
Grading Ratio 1.5 Power Staking Disabled
MAIA N/A Scaling Factor [dB}
Surface Detactlon VM3 + 6p TSL Corvection Positive f Negative
$can Method Measured

0dB=15.8W/Kg

Certificate No: D1750V2-1150_Nov24
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D1750V2 - SN: 1150 November 7, 2024

Impedance Measurement Plot for Head TSL

S11 Smith {(R+]X) Scate 1.00
>1 1.750000 GHz 50.038 Q 0.969 iQ
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GHz
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ELEMENT MATERIALS TECHNOLOGY

@ element

(formerly PCTEST)

7185 Oakland Mills Road, Columbia, MD 21046 USA

http://www.element.com

Tel. +1.410.290.6652 / Fax +1.410.290.6654

ACCREDITED

TESTING CERT#2041.01

Object

Certification of Calibration

Calibration procedure(s)

Extension Calibration date:

Description:

Calibration Equipment used:

D1750V2 — SN: 1150

Procedure for Calibration Extension for SAR Dipoles.

11/07/2025

SAR Validation Dipole at 1750 MHz.

Manufacturer Model Description Cal Date |Cal Interval | Cal Due Serial Number
Agilent N5182A MXG Vector Signal Generator 8/1/2025 Annual 8/1/2026 MY47420651
Amplifier Research 1551G6 Amplifier CBT N/A CBT 343971
Anritsu ML2495A Power Meter 7/3/2025 Annual 7/3/2026 1039008
Anritsu MA24106A USB Power Sensor 5/29/2025 Annual 5/29/2026 1344545
Control Company 4052 Long Stem Thermometer 2/27/2024 Biennial 2/27/2026 240174346
MCL BW-N6W5+ 6dB Attenuator CBT N/A CBT 1139
MiniCircuits SLP-2400+ Low Pass Filter CBT N/A CBT R8979500903
Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Huber + Suhner 8710-1765 Torque Wrench 4/2/2024 Biennial 4/2/2026 8210000633
Mini-Circuits ZHDC-16-63-5+ Coupler CBT N/A CBT N/A
Rohde & Schwarz ZNB40 Vector Network Analyzer 2/20/2025 Annual 2/20/2026 101412
SPEAG DAK-3.5 Dielectric Assessment Kit 5/12/2025 | Annual 5/12/2026 1070
Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 2/1/2024 | Triennial 2/1/2027 MY53401181
SPEAG EX3DV4 SAR Probe 1/7/2025 Annual 1/7/2026 7713
SPEAG DAE4 Dasy Data Acquisition Electronics 1/13/2025 Annual 1/13/2026 1530
Measurement Uncertainty = +23% (k=2)
Name Function Signature

Calibrated By:

ThuyTram Pham

Test Engineer

ThugTram, Pham

Approved By:

Greg Snyder

Executive VP of
Operations, Regulatory

o vy

¥y Y = )'.'

Object:
D1750V2 - SN: 1150

Date Issued:

11/07/2025
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DIPOLE CALIBRATION EXTENSION

Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained
stable according to the following requirements:

1. The measured SAR does not deviate more than 10% from the target on the calibration
certificate.
2. The return-loss does not deviate more than 20% from the previous measurement and meets the
required 20dB minimum return-loss requirement.
3. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from
the previous measurement.
The following dipole was checked to pass the above 3 requirements to have 2-year calibration period
from the calibration date:

11/7/2025 1.218 3.64 3.76 3.30% 1.94 2.03 4.64% 50 50.8 0.8 1 12 02 -40.3 -40.2 0.30% PASS

Object: Date Issued:
D1750V2 — SN: 1150 11/07/2025 Page 2 of 3




Impedance & Return-Loss Measurement Plot for Head TSL

®
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Client Element Certificate No. D1750V2-1092_Jun25
Yongin, Republic of Korea )
CALIBRATION CERTIFICATE 2=xt g |
Object D1750V2 - SN: 1092 %f
b g 2026
Calibration procedure(s) QA CAL-05vi12
Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz

Calibration date June 4, 2025

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 (Certificate No.) Scheduled Cal
Power Sensor R&S NRP-33T SN: 100967 | 26-Mar-25 (No. 217-04290) Mar-26
Power Sensor R&S NRP18A SN: 101859 | 06-Feb-25 (No. 4030A315009541) fFeb-26
Spectrum Analyzer R&S FSV40 SN: 101832 | 29-Jan-25 (No. 4030A315009658) {Jan-26
3.5mm mismatch combination SN: 1152 24-Mar-25 (No. 217-04293) Mar-26
OCP DAK-12 SN: 1016 24-Sept-24 (No. OCP-DAK12-1016_Sep24) | Sep-25.
OCP DAK-3.5 SN: 1249 23-Sept-24 (No. OCP-DAK3.5-1249_Sep24) | Sep-25-
Reference Probe EX3DV4 SN: 7349 10-Jan-25 (No. EX3-7349_Jan25) . Jan-26
DAE4ip SN: 1836 17-Apr-25 (No. DAE4ip-1836_Apr25) ¢ Apr-26
Secondary Standards D Check Date (in house) iScheduled Check
ACAD Setup 1 SN: 1000 27-May-25 (No. 675-ACAD_Source_Box-250527) | May-26
Signal Generator R&S SMB100A SN: 182081 | 27-May-25 (No. 675-CAL16-54588-250527) May-26
Mismaich; SMA SN: 1102 24-Apr-25 (No. 675-Mismatch_SMA-250424) Apr-26

Name Function Signature

Calibrated by Leif Klysner Laboratory Technician W %/v_/

Approved by Sven Kihn Technical Manager ﬁ,

Issued: June 4, 2025
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Accredited by the Swiss Accreditation Service (SAS)
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
N/A not applicable or not measured

S Schweizerischer Kalibrierdienst

c Service suisse d’étalonnage
Servizio svizzero di taratura

S swiss Calibration Service

Accreditation No.: SCS 0108

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 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 to ac

overage probability of approximately 95%.

Certificate Nor D1750V2-1092_Jun25 Page 2 of 6



D1750V2 - SN: 1092

Measurement Conditions

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

June 4, 2025

DASY Version DASY8 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 = 6Bmm, dz = 1.5mm

Graded Ratio = 1.5 mm (Z direction)

Frequency

1750MHz +1MHz

HSL parameters at 1750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal HSL parameters 22.0°C 40.1 1.37 mho/m
Measured HSL parameters (22.0 £0.2)°C 41.2 +6% 1.36 mho/m £6%
HSL temperature change during test <05°C
SAR result with HSL at 1750 MHz
SAR averaged over 1 cm® (1 g) of HSL Condition

SAR for nominal HSL parameters

24 dBm input power

9.21 Wikg

SAR for nominal HSL parameters

normalized to 1W

36.7 Wikg £17.0% (k=2)

SAR averaged over 10 cm?® (10 g) of HSL

Condition

SAR for nominal HSL parameters

24 dBm input power

4.90 Wrkg

SAR for nominal HSL parameters

normalized to 1W

19.5 W/kg +16.5% (k=2)

Certificate No: D1750V2-1092_Jun25
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D1750V2 - SN: 1092 June 4, 2025

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

Impedance 4890Q+19jQ

Return Loss -33.1 dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.217 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

Certificate No: D1750V2-1092_Jun25 Page 4 of 6



D1750V2 - SN: 1092

System Performance Check Report

June 4, 2025

Summary
Dipole Frequency [MHz} TSL Power [dBm]
D1750V2 - SN1092 1750 HSL 24

Exposure Conditions

Phantom Section, TSL

Test Distance [mm]

Band Group, UID

Frequency [MHz], Channel Number

Conversion Factor ~ TSL Conductivity [S/m]  TSL Permittivity

Flat 10 CwW, 0 1750, 0 7.96 1.36 41.2
Hardware Setup
Phantom TSL, Measured Date Probe, Calibration Date DAE, Calibration Date
MFP V8.0 Center HSL, 2025-06-04 EX3DV4 - SN7349, 2025-01-10 DAE4ip Sn1836, 2025-04~17
Scans Setup Measurement Results
Zoom Scan Zoom Scan
Crid Extents [mm] 30x 30 x 30 Date 2025-06-04
Grid Steps [mm] 6.0x6.0x 1.5 psSAR1g {W/Kg] 9.21
Sensor Surface [mm} 1.4 psSAR10g [W/Kg} 4.90
Graded Grid Yes Power Drift [dB] 0.00
Crading Ratio 1.5 Power Scaling Disabled
MAIA N/A Scaling Factor [dB]
Surface Detection VMS + 6p TSL Correction Positive / Negative
Scan Method Measured

interpotated SAR [dB|

0

0 dB = 16.1 W/Kg

Certificate No:

D1750Vv2-1092_dJun25
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D1750V2 - SN: 1092 June 4, 2025

Impedance Measurement Plot for HSL

S11 Smith (R+jX) Scale 1.00
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Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service Is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibratlon certificates

Client Element Certiticate No. D1900V2-5d148_Feb25
Columbia, USA

CALIBRATION CERTIFICATE

Object D1900V2 - SN: 5d148 SES 0SS

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

Calibration date February 7, 2025

This calibration certificate documents the traceability to natlonal standards, which realize the physical units of measurements (Sl).
The measurements and the uncertaintles 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 4 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration}

Primary Standards ID 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 SN: 101859 | 22-Jul-24 (No. 4030A315008547) Jul-25
Spectrum Analyzer R&S FSV40 SN: 101832 | 29-Jan-25 (No. 4030A315009658) Jan-26
Mismateh; Short {S4188] Attenuator [S4423] | 8N: 1152 28-Mar-24 (No. 217-04050) Mar-25
OCP DAK-12 SN: 1018 24-Sept-24 (No. OCP-DAK12-1016_Sep24) Sep-25
OCP DAK-3.5 SN: 1249 23-Sept-24 (No. OCP-DAK3.5-1249_Sep24} Sep-25
Reference Probe EX3DV4 SN: 7349 10-Jan-25 {No. EX3-7349 _Jan25) Jan-26
DAE4ip SN: 1836 28-Oct-24 (No. DAE4Ip-1836_0ct24) Cct-25
Secondary Standards D Chaeck 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
Mismalch; SMA SN: 1102 22-May-24 {(No. 675-Mismatch_SMA-240522) May-25

Name Function Signature -~
Calibrated by Kre8imir Franjié Laboratory Technician &’%’%’Z/\

/ e = “k'.“‘"“-mh, )

Approved by Sven Kahn Technlcal Manager {M\) \w’ /f*“ m

Issued: February 7, 2025
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: D1900V2-5d148_Feb25 Page 1 of 6
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Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
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Multilateral Agreement for the recognition of calibration certificates

Glossary

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

Calibration is Performed According to the Following Standards

+ I[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 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 posilion 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.

Elgctrical Delay: One-way delay between the SMA connector and the antenna feed point. No uncertainly 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 probabilily of approximately 95%.

Certiffcale No: D1800V2-5d148_Feb25 Page 2 of 6




D1900V2 - SN: 5d148 February 7, 2025

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 10 mm with spacer

Zoom Scan Resolution gx, dy = 6mm, dz = 1.5mm Graded Ratlo = 1.5 mm (Z direction)
Frequency 1900MHz +1MHz

Head TSL. parameters at 1900 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m
Measured Head TSL parameters {22.0 £0.2)°C 39.5 +6% 1.40 mho/m 6%
Head TSL temperature change durlng test <0.5°C

SAR resuit 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 9.94 Wiy
SAR for nominal Head TSL parameters normalized to 1W 39.6 W/kg £17.0% (k=2)
SAR averaged over 10 cm3 (10 g) of Head TSI Condition
SAR for nominal Head TSL parameters 24 dBm input power 5.24 Wikg
SAR for nominal Head TSL parameters normalized to 1W 209 Wikg +16.5% (k=2)

Certlficate No: D1900V2-5d148_Febh25 Page 3 of 6




D1900V2 - SN: 5d148

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

February 7, 2025

Impedance 52.70+6.0j0
Return Loss -23.9dB
General Antenna Parameters and Design
{ Electrical Delay (one direction) | 1.198 ns |

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

The dipole 1s made of standard semirigld 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

Certificate No: D1900V2-5d148_Feb25
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D1900V2 - SN: 54148 February 7, 2025

System Perforimance Check Report

Summary
Dipole Fregurency [MHzj TSL Power [d&m]
DI1900V2 - SN5d148 1900 H5L 24

Exposure Condltlons
Phantom Sectlon, TS Test Distance [mm]  Band Group, UID  Frequency [MHz), Channel Number  Converslon Factor  TSL Conductivity [S/m]  TSL Permittivity

Flat 10 CW, Q- 1409, 0 7.68 1.4¢ 39.5

Hardware Setup

Phantom T5L, Measured Date Probe, Callbratlon Date DAE, Callbration Date
MFP V8.0 Center HsL, 2025-02-07 EX3DV4 - SN7349, 2025-01-10 DAE4ip 5n1836, 2024-10-28
Scans Setup Measurement Results

Zoom Scan Zoom Scan
Grld Extents {mm] 30 x30x30 Date 2025-02-07
Grld Steps [mm] 60x6.0x1.5 psSAR1g [W/Kg] 9.94
Sensor Surface [mm] 1.4 psSAR1Og [W/Kg) 5.24
Graded Grid Yes Power Drift [d8] 0.01
Grading Ratlo i.5 Power Scallng Dlsabled
MALA N/A Scallng Factor (dB)
Surface Detection VMS + 6p TSL Cosrection Posltive / Negative
Scan Method Measured

0dB=17.8W/Kg

Certiflcate No: D1900V2-5d148 Feb25 Page 5 of 6




D1900V2 - SN: 5d148 February 7, 2025

Impedance Measurement Plot for Head TSL
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Client Element Certiticate No. D1900V2-5d080_Aug25
Columbia, USA
CALIBRATION CERTIFICATE SES o€ 129/25
Object D1200V2 - SN: 5d080
Calibration procedure(s) QA CAL-0O5 v12

Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz

Calibration date August 7, 2025

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 caltbrations 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 No.} Scheduled Cal
Power Sensor R&S NRP-32T SN: 100967 | 30-Apr-25 (No. 1020-300791789) Apr-26
Power Sensor R&S NRP18A SN: 101858 | 06-Feb-25 (No. 4030A315009541) Feb-26
Spectrum Analyzer R&S FSV40 SN: 101832 | 29-Jan-25 (No, 4030A315008658) Jan-26
3.5mm mismatch combination SN: 1152 24-Mar-25 (No. 217-04293) Mar-26
OGP DAK-12 SN: 10186 24-Sept-24 (No. OCP-DAK12-1016_Sep24) Sep-25
OCP DAK-3.5 SN: 1249 23-Sept-24 (No. OCP-DAK3.5-1249_Sep24) Sep-25
Reference Probe EX3DV4 SN: 7349 10-Jan-25 (No. EX3-7349_Jan25) Jan-26
DAEdip SN: 1836 17-Apr-25 {No. DAE4ip-1836_Apr25b) Apr-26
Secondary Standards iD Check Date (in house) Scheduled Check
ACAD Setup 1 SN: 1000 27-May-25 (No. 675-ACAD_Source_Box-250527) | May-26
Signal Generator R&S SMB100A SN: 182081 27-May-25 (No. 675-CAL16-54588-250527) May-26
Mismatch; SMA SN: 1102 24-Apr-25 (No, 675-Mismaich_SMA-250424) Apr-26
OGP DAK-12 SN: 1029 27-Feb-25 (No. OCP-DAK12-1029_Feb25) Feb-26
OCP DAK-3.5 SN: 1336 09-Dec-24 (No. OGP-DAKZ.5-1336_Dec24) Dec-25

Name Function Signature
Calibrated by Claudlo Leubler Laboratory Technician E\éﬁfj‘“% fffffff o et

;

Approved by Sven KOhn Technical Manager (g/ ;/l««/;_m

Issued: August 11, 2025
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: D1200V2-5d080_Aug25 Page 1 of 6
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Glossary

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

Calibration is Performed According to the Following Standards

+ IEC/EEE 62209-1528,"Measurement Procedure For The Assesament Of Specific Absorption Rate Of Human Exposure To
Radioc Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices - Part 15628: Human Models,
Instrumentation And Procedures {Frequency Range of 4 MHz to 10 GHz)", October 2020.

« KDB 865664, “SAR Measurament 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 al 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.

+ Electrival 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 TSI parameters are used to calculate the nominal SAR result,

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

Certificate No: D1900V2-5d080_ Aug25 Page 2 of 6




D1900V2 - SN: 54080 August 7, 2025

Measurement Conditions

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

PASY Version DASY8 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 1900MHz +1MHz

HSL parameters at 1900 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal HSL parameters 22.0°C 40.0 1.40 mho/m
Measured HSL parameters (22.0 £0.2)°C 41.0 £6% 1.39 mho/m 6%
HSL temperature change during test <0.5°C

SAR result with HSL at 1900 MHz

SAR averaged over 1 cm? (1 g) of HSL Condition
SAR for nominal HSL parameters 24 dBm input power 10.1 Wikg
SAR for nominal HSL. parameters normalized to 1W 40.2 Wikg £17.0% (k=2)
SAR averaged over 10 cm?® (10 g) of HSL Condition
SAR for nominal HSL parameters ‘ 24 dBm input power 5.32 Wikg
SAR for nominal HSL parameters normalized to 1W 21.2 Wikg +16.5% (k=2)

Certificate No: D1900V2-5d080_Aug25 Page 3 of 6




D1900V2 - SN: 5d080 August 7, 2025

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

Impedance 51.20+8.9[Q

Return Loss -21.1 dB

General Antenna Parameters and Design

[ Elecirical Delay (one direction) [ 1.192 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 musl 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: D1900V2-5d080_Aug25 Page 4 of 6




D1900V2 - SN: 5d080

System Performance Check Report

August 7, 2025

Summary
Dipole Frequency [MHz) TSL Power [dBm]
D1 900V - SNSdDBO 1900 HSL 24
Exposure Conditlons
Phantem Sectlon, TSL - Test Distance [mm]  Band  Group, U Frequency [MHz), Channel Number  Conversion Factor  TSL Conductivity [S/m]  TSL Parmittivity

Flat

10

Q¥, 0--

1800, 0

7.68 £.39

Hardware Setup

Phantom

TSL, Measured Date

Prabe, Calibration Date

DAE, Calibratlon Date

MFP V8.0 Center

H54, 2025-08-07

EX3DV4 - 5N734%, 2025-01-10

DAE4ip Sn18386, 2025-04-17

Scans Setup

Measurement Results

Zoom Stan Zoom $can
Grid Extents [mm] 30x30x30 Date 2025-08-07
Grid Steps (mm} 6.0xE0x1.5 psSAR1g [W/Kg] 10.1
Sensor Surface [mm] 1.4 psSAR10g [W/Kg) 5.32
Graded Grid Yes Power Drift [dB] 0.01
Grading Ratie 1.5 Power Scaling Disabled
MAIA N/A Scaling Factor [dB]
Surface Detection VMS + Ep TSL Carrectlon Positive / Negative
Scan Method Measured

Interpotated SAR [dB]
0

0dB=17.7 W/Kg

Certificate No: D1900V2-5d080_Aug25
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D1800V2 - SN: 5d080

Impedance Measurement Plot for HSL

August 7, 2025
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Object

5 205

Calibration procedure(s)

Calibration date

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 (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 SN: 101859 | 06-Feb-25 (No. 4030A315009541) /| Feb-26
Spectrum Analyzer R&S FSV40 SN: 101832 | 29-Jan-25 (No. 4030A315009658) /| Jan-26
Mismatch; Short [S4188] Attenuator [S4423] | SN: 1152 28-Mar-24 (No. 217-04050) { | Mar-25

OCP DAK-12 SN: 1016 24-Sept-24 (No. OCP-DAK12-1016_Sep24) Sep-25

OCP DAK-3.5 SN: 1249 23-Sept-24 (No. OCP-DAK3.5-1249_Sep24) Sep-25
Reference Probe EX3DV4 SN: 7349 10-Jan-25 (No. EX3-7349_Jan25) Jan-26
DAE4ip SN: 1836 28-0Oct-24 (No. DAE4ip-1836_0ct24) Oct-25

!

Secondary Standards 1D 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-S4588-240528) | May-25
Mismatch; SMA SN: 1102 22-May-24 (No. 675-Mismatch_SMA-240522) May-25

Function

Calibrated by

Approved by

Issued: February 12, 2025
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Multilateral Agreement for the recognition of calibration certificates

Glossary

TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORM x,y,z
N/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 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.

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 No: D2450V2-882_Feb25 Page 2 of 6



D2450V2 - SN: 882

Measurement Conditions

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

February 12, 2025

DASY Version DASY8 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

2450MHz +1MHz

Head TSL parameters at 2450 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL. parameters 22.0°C 69,2) ».80}mho/m
Measured Head TSL parameters (22.0 +£0.2)°C (378 +6% iémho/m +6%
Head TSL temperature change during test <05°C
SAR result with Head TSL at 2450 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR for nominal Head TSL parameters

24 dBm input power

-
{ 1?5? W/kg

SAR for nominal Head TSL parameters normalized to 1W {)jé?\yw\kg +17.0% (k=2)
N
SAR averaged over 10 cm® (10 g) of Head TSL Condition e,
SAR for nominal Head TSL parameters 24 dBm input power <Q;:WBQ{,;W/kg
SAR for nominal Head TSL parameters normalized to 1W ;2§?>W/kg +16.5% (k=2)
O

Certificate No: D2450V2-882_Feb25
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D2450V2 - SN: 882 February 12, 2025

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 2450 MHz

Impedance 524 Q+0.3jQ
Return Loss -32.5dB

General Antenna Parameters and Design

[ Electrical Delay (one direction) | 1.156 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

Certificate No: D2450V2-882_Feb25 Page 4 of 6




D2450V2 - SN: 882 February 12, 2025

System Performance Check Report

Summary
Dipole Frequency [MHz] TSL Power [dBm]
D2450V2 - SN882 2450 HSL 24

Exposure Conditions

Phantom Section, TSL  Test Distance [mm] Band Group, UID  Frequency [MHz], Channel Number Conversion Factor  TSL Conductivity [S/m]  TSL Permittivity
e

Flat 10 W, 0-- ﬁa) 7.06 Q?/) ( 37.8”

Hardware Setup

Phantom TSL, Measured Date Probe, Calibration Date DAE, Calibration Date
MFP V8.0 Right HSL, 2025-02-12 EX3DV4 - SN7349, 2025-01-10 DAE4ip Sn1836, 2024-10-28
Scans Setup Measurement Results

Zoom Scan Zoom Scan

Grid Extents [mm] 30x30x30 Date 2025-02-12
L

Grid Steps [mm] 5.0x5.0x1.5 psSAR1g [W/Kg] Q&;’i-s
Sensor Surface [mm] 1.4 psSAR10g [W/Kg] @
Graded Grid Yes Power Drift [dB] 5.00
Grading Ratio 1.5 Power Scaling Disabled
MAIA N/A Scaling Factor [dB]
Surface Detection VMS + 6p TSL Correction Positive / Negative
Scan Method Measured

interpolated SAR [dB]
0

0 dB = 28.3 W/Kg
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Impedance Measurement Plot for Head TSL

S11 Smith (R+jX) Scale 1.00

>1 2.450000 GHz 52.409 @1 o}

10.00 ; ~; :
-5.00
-10.00
-20.00 |-
2500/

2.30 2.40 2.50 2.60
GHz
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