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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:

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

* Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

« 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.
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
multiphed 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 DASYS2 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Medular 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 wers applied.
Temperature Pormittivity Conductivity
Nominal Head TSL parameters 20°C 415 0.90 mhoim
Measured Head TSL parameters (220+£02)°C A26+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 248 Wikg
SAR for nominal Head TSL parameaters normalized 10 1W 9.73 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 1.62 Wkg
SAR for nominal Head TSL paramelers normalized 1o 1W 6.37 Wikg £ 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed 10 feed point 4950-2510
Return Loss -31.7dB

General Antenna Parameters and Design

| Etectricat Detsy {one direction) 1374 s |

After long 1erm 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-clrcuited for DC-signats. On some of the dipoles, small end caps
are added (o the dipole arms in order to Improve matching when loaded according 1o the position as expiained In the
"Meaasurement Conditions” paragraph. The SAR data are not affected by this change. The oversll dipole length is still
according to the Standard.

No excessive force must be applied to the dipote arms, because they might bend or the soldered connections near the
feedpoint may ba damaged.

Additional EUT Data
[ Manutactured by | SPEAG
Certlficate No: DB35V2-441_Ape24 Page 4 of 6
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DASYS5 Validation Report for Head TSL

Date: 18.04.2024
l'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:441

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

Medium parameters used: f= 835 MHz; a = 0.93 S/m; & = 42.6: p = 1000 kg/m’
Phantom section: Flat Section

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

DASY 52 Configuration:
e Probe: EX3DVA4 - SN7349: ConvF(9.69. 9.69, 9.69) (@ 835 MHz; 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 Q0L P49 AA; Serial: 1001

e DASY5252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (8x8x7)/Cube 0:
Measurement grid: dx~5Smm, dy=5mm, dz=5Smm

Reference Value = 63.37 V/m: Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.71 W/kg

SAR(1 g) = 2.48 W/kg; SAR(10 g) = 1.62 W/kg

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

Ratio of SAR at M2 to SAR at M| = 66.8%

Maximum value of SAR (measured) = 3.26 Wikg

d8
0

1.80
-3.60
-5.40

-1.20

9.00

0dB =326 Wkg=5.14 dBW/kg
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Impedance Measurement Plot for Head TSL
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Certification of Calibration

Object D835V2.5 — SN:441

Calibration procedure(s) Procedure for Calibration Extension for SAR Dipoles.
Extended Calibration date Apr.18, 2026

Description SAR Validation Dipole at 835 Mz

Note: Calibrated Before Testing. Prior to testing, the measurement paths containing a cable, amplifier,
attenuator, coupler or filter were connected to a calibrated source (i.e. signal generator) to determine the
losses of the measurement path.
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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:
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Impedance & Return-loss Measurement Plot for Head TSL

511 Smith(R+]jx) Scale 1.000 U [F1]
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Result

Difference | Certificate | Measured
(Ohm) | RetumLoss | Retunloss | Deviation(%) | PASS/FAIL
Imaginary | Head(dB) | Head(dB)

i ’ i Certificate | Measured Certificate | Measured
Calibration | Extenstion | Cerificate | Certficate SAR | Measured Head | -y, | Certficate SAR | Measured Head | pojjuion | ympedance | impedance | Difference | impedance | impedance

Date Date :':"";“" Terget Heed(lg)| _SAR(1o) 1g00)  |Torget Head(0g))  SAR(10g) 109(%) | Head(Ohm) | Head(Ohm) | (Ohm) Real | Head(Ohm) | Head(Ohm)
o Real Real Imaginary | Imaginary

04/18/2025 | 04/18/2026 | 1374 049 048 134 032 031 267 495 463 3200 25 s =) 317 379 1956 pass
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The measuramants and he uncartaintes with confidenca probabdity are given on the Safowing pages snd are part of the cenificate
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This caltwasan certicate snall not be reprod

Furcson

axcapl in il wihout wilten appeovid of e laborssory

Al calibrations have desn cancuctod In the cosed y faciity: 1 e (22 2 31°C and humidity < 70%.
Calibestion Equipmant used (METE crical for calibraton)

Primary Standargs [[+F°] Cal Date (Cartificate No, | Scneduisd Caibration
Power metar NRP2 SN: 104778 28-Mer-24 (No. 217-04038/04037) Mar-25

Powor sensor NRP-Z91 SN; 103244 26-Mar-24 (No. 21704036) Mar-25

Puwer sensor NRP-Z91 SN: 103245 26-Mae-24 (No. 217-04037) Mar-25

Reference 20 68 Atlenusior SN: BHIIS (20v) 26-Mar-24 (Nu. 217-04048) Mar-25

Type-N msmatch combination SN: 310862/ (4327 26-Mar24 (No. 217-04047) Ma-25

Referance Probs EXZDVY SN 7340 D3-Nov-23 (No. EX3-T340_Nov23) Now-24

DAE4 SN; 601 30-Jan-24 (No. DAES-801  Jar2d) Jan-25

Secontry Stand 0w Cneck Date (in house) Scheduled Check
Power meter E44128 SN: GB30512475 30-Oct-14 {in nouse chack Oct-22) In houss chadc Da-24
Power sensor MP 84814 SN: USIT202783 O7-0ct-14 (n house chack Oct-22) In house cheod: Dat-24
Power sensoe HP 84314 SN MY41080315 07-Qct-15 (0 heusa chaoe Oc-27) In house chack: D24
RF gerenstor RAS SMT-06 SN: 100072 15-Jurv15 (In house check Oct-22) In houss cheok: Oct-24
Notwork Anatyzer Agient EB3SHA | SN: US31080477 31:Mar- 14 (in house check Ooh22) In house chedc Oct-24

Cerlificale No: D1800V2.2d007_Apr24
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Calibration Laboratory of LU e,
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Schmid & Partner % c Service sussse d'étalonnage
Engineering AG e e Servizio svizzeco di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland "'/,,,//\\\l\)‘" S swiss Calibration Service
RUSTV
Accraciied by the Swiss Acoreditaton Servics (SAS) Accregitation No.: SCS 0108

The Swiss Accreditation Service is one of the signatonies to the EA
Multiateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EC/IEEE 622090-1528, "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:

« 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 source is mounted in a touch configuration below the
center marking of the fiat 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 unceriainty 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
multipfied by the coverage factor k=2, which for 2 normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: D1B00OV2.23007_Apr24 Page 2 of &
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Measurement Conditions
DASY system configuration, as far as not given on page 1,
DASY Version DASYS2 V52104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency 1800 MHz = 1 MHz
Head TSL parameters
The following parameters and calcuiations were apphied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mha'm
Measured Head TSL parametors {220202)°C 40826% 1.3 mho/m + 6 %
Head TSL temperasture change during test <05°C _ —
SAR result with Head TSL
SAR averaged over 1 cmy’ (1 g) of Head TSL Condition
SAR measured 250 mW ingut power B.67 Wig
SAR for nomingl Head TSL parameters nomalized 1o TW 39.0 Wikg £ 17.0 % (k=2)
SAR sveraged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 508 Wikg
SAR for nominal Head TSL parameters normalized to W 20,4 Wikg £ 16.5 % (k=2)
Cantificate No: D1800V2-20007_Apr24 Page 3ofé
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Report No. HCT-SR-2507-FC005

Impedance, ransformed to feed point 4590-7010
Retom Loss -215d¢8
General Antenna Parameters and Design
[ Electrical Delay (one diraction) l 1203 ns J

Atter long term use with 100W radisted 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 canductor of the feeding line is directly connected 1o the
gacand arm of the dipole. The antenna s therefore 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
*Measuremant Conditions” paragraph. The SAR data are not affected by this change. The averall dipole length is stil

according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soidered connections near he

feedpoint may be damaged

Additional EUT Data

| Manutactured by

SPEAG

Cerfificate No: D18D0V2.24007_Apr24

F-TP22-03 (Rev. 06)

Page 4ol 6

Page 218 of 307

The report shall not be (partly) reproduced except in full without approval of the laboratory.



-
h—a_ Report No. HCT-SR-2507-FC005

DASYS5 Validation Report for Head TSL

Date: 15.04.2024
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DI1800V2; Serial: D1B0OOV2 - SN:2d007

Communication System: UID 0 - CW, Frequency: 1800 MHz

Medium parameters used: £= 1800 MHz; o = 1.39 S/m; & = 40.8; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration
« Probe: EX3DV4 - SN7349: ConvF(8.63, 8.63, £.63) (@ 1800 MHz; Calibrated: 03.11.2023
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» FElectronics: DAE4 Sn601; Calibrated: 30.01.2024
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA: Serial: 1001

o DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0):
Measurement grid: dx=5mm, dy=5Smm, dz=Smm

Reference Value = 109.6 V/m: Power Drift = 0.05 dB

Peak SAR (extropolated) = 17.9 Wikg

SAR(1 g) = 9.67 W/kg; SAR(10 g) =5.08 W/kg

Smallest distance from peaks to all points 3 dB below = [0 mm

Ratio of SAR a1t M2 to SAR at M1 = 54.5%

Maximum value of SAR (measured) = 15.0 Wkg

dd
0

-3.00
-6.00
9.00

12.00

-15.00

0dB=15.0 Wkg= 1176 dBW/kg

Certificate No: D1800V2-2d007_Apr24 Pago S of &
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Impedance Measurement Plot for Head TSL
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Certification of Calibration

Object D1800V2.5 — SN:2d007

Calibration procedure(s) Procedure for Calibration Extension for SAR Dipoles.
Extended Calibration date Apr.15, 2026

Description SAR Validation Dipole at 1800 Mz

Note: Calibrated Before Testing. Prior to testing, the measurement paths containing a cable, amplifier,
attenuator, coupler or filter were connected to a calibrated source (i.e. signal generator) to determine the
losses of the measurement path.

F-TP22-03 (Rev. 06) Page 221 of 307
The report shall not be (partly) reproduced except in full without approval of the laboratory.



H—a_ Report No. HCT-SR-2507-FC005

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:
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Impedance & Return-loss Measurement Plot for Head TSL

511 Smith(R+]jx) Scale 1.000 U [F1]

1.8000000 GHzZ 48.433 0 -2,6170 0 ZE81l pF

Start 1.6 GHz 201 Lin 10 kHz 0 dBm 10/10 Skop 2 GHz
Trl 511 Log Mag 10.00 de/ Po.000 dB [F1]
50,00
1.%000000 GHz -21.105 dE
40,00
20,00
20,00
10,00
0. 000 L
-10.00 1
1
—-z20.00
—-30.00
—40.00
-t0.00
1.5435 1.685 1.723G 1.7&5 1S 1.54G 1.885 1.923 1.265
Start 1.6 GHz 201 Lin 10 kHz 0 dBm Stop Z GHz
Result
Certificate Measured Certificate Measured
Calibration | Extenstion | Certficate | Cortificate SAR | Measured Head | o, | Certificate SAR | Measured Head | 1o | impedance | Impedance | Difference | Impedance | Impedance | Difference | Certificate | Measured
R e M R M e el e e b e e el e I
04/15/2025 | 04/15/2026 1.203 1.95 1.94 -0.51 1.02 1.01 -0.98 459 485 -2.600 -1 -86 16 -215 -211 -1.86 PASS
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Schmid & Partner AN (s: :m a::' détalonnage
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Accredited by the Swiss Accreditation Servios (SAS) Accreditation No.: SCS 0108

The Swiss Accroditation Service is one of the signatories to the EA
Muttilateral Agreement for the recognition of calibration certificates

c“-‘—

Callbration procedure|s)

This calibeation certificate documaents the traceablity to national siandards, which realize the phy umits of ents (51)
The measurements and the uncertainties with corfidence probabiity are given on the following pages and are part of the camficats.

Al calibrations have bean conducted in the dosed laborstary facilty: environment temperature (22 £ 3)°C and humidity < 70%.

Cafibeation Equipment used [M&TE critical for catbration)

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

Power meter NRP2 SN: 104778 30-Mar-23 (No, 217-03804/03805) Mar-24

Powar sansor NRP-Z31 SN: 103244 30-Mar-23 (No. 217-03804) Mar.24

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

Reference 20 8 Attenuator SN: BHEGS4 (20%) 30-Mar-23 (No. 217-03309) Mar24

Typa-N mizmatch combination SN: 310882 / 08327 30-Mar-23 (No. 217-03310) Mar-24

Raference Proba EX3DVA SN: 7340 10-Jan-23 (No. EX3-7348_Jen23) Jan-24

DAE4 SN; 801 10-Dec-22 (No. DAE4-601_Dec22) Dec-23

Secondary Standarde D# Chack Date (in house) Schaouled Chack

Power meter E44168 SN: GB33512475 30-0c2-14 {in house chack Oc1-22) In housa chack: Oct-24

Power sensor HP B481A SN: US37202783 07-0cs-14 {in housa check Oct-22) In housa chack: Oct-24

Power sensor HP BABTA SN MY41083315 07-0ct-15 {In house chack Oc1-22) In house check: Oct-24

AF genarator R&S SMT-06 SN: 100872 15-Jun-15 {in house check Oct-22) In heose chack: Oct-24

Network Analyzer Agilent EB358A | SN: USS1080477 31-Mar-14 {In housa check Oct22) In house check: Oct-24
Nama Function Signature

Approved by.

Certificate No: D1640v2-345_Jul23 Page 1 of 6
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Calibration Laboratory of S, Schweizaischer Kallbrierds

Schmid & Partner % (s: Service sulsse détalonnage
Engineering AG ey Servizio svizzero df taraturn

Zoughausstrasse 43, 8004 Zurich, Switzerland 4 Lﬁ.\*‘\e S Swiss Callbration Service

Accradited by the Swess Accreditation Sendcs (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA

Muitilatesal Agr for the gnition 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:

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:

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

* 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.

s 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 DASYS2 V52104
Extrapolation Advanced Extrapoiation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1640 MHz £ 1 MH2
Head TSL parameters
The following parameters and calcutations ware applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 402 1.31 mho/m
Measured Head TSL parameters (220+02)°C 401+6% 1.28 mho/m £ 6 %
Head TSL temperature change during test <05°C - s
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 8.34 Wikg
SAR for nominal Head TSL parameters normalized fo TW 33.8 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 4.52 Wkg
SAR for nominal Head TSL parameters normalized 10 1W 18.3 Wikg * 16.5 % (k=2)
Certificate No: D1840V2-345_Jul23 Page 3016
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, fransformed to feed point 5000+68)0
Return Loss -2334dB

General Antenna Parameters and Design

| Etectrical Detay (one direction) | 1232 ns |

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

The dipole s made of standard semirigid coaxial cable. The center canductor of the feeding line is diractly 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 aqms In order o 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 1o 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: D1640V2-345_Jul23 Page 4 of 6 )
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DASYS Validation Report for Head TSL
Date: 12.07.2023
Test Laboratory: SPEAG, Zurich. Switzerland
DUT: Dipole 1640 MHz; Type: D1640V2; Serial: D1640V2 - SN:345
Communication System: UID 0 - CW; Frequency: 1640 MHz
Medium parameters used: £= 1640 MHz; o = 1,28 S/m; & =40.1; p = 1000 kg/m’

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.68, 8.68, 8.68) (@ 1640 MHz; Calibrated: 10.01.2023
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 19.12.2022
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Senal: 1001

» DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 105.0 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 15.0 Wikg

SAR(1 g) = 8.34 W/kg: SAR(10 g) = 4.52 W/kg

Smallest distance from peaks to all points 3 dB below = 10.8 mm

Ratio of SAR at M2 to SAR at M1 = 56.1%

Maximum value of SAR (measured) = 12.6 Wkg

-3.20
-6.40
-9.60

-12.80

16.00

0dB = 12.6 Wikg = 11.00 dBW/kg

Cenificate No: D1640V2-345_Jul23 Page 50l 6
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Impedance Measurement Plot for Head TSL
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Certification of Calibration

Object D1640V2 — SN:345

Calibration procedure(s) Procedure for Calibration Extension for SAR Dipoles.
Extended Calibration date Jul.12, 2025

Description SAR Validation Dipole at 1640 Mz

Note: Calibrated Before Testing. Prior to testing, the measurement paths containing a cable, amplifier,
attenuator, coupler or filter were connected to a calibrated source (i.e. signal generator) to determine the
losses of the measurement path.

F-TP22-03 (Rev. 06) Page 230 of 307
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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:

Certificate | Measured Certificate | Measured

_— | Centificate | Certificate SAR | Measured Head | . | Certficate SAR | Measured Head - : Difference | Certificate | Measured
Caiiiaion ‘mn';z"’" Electrical | Target Head(1g)|  SAR(1g) DT;'?;;’" Target Head(10g)| ~ SAR(10g) D:';;T"S" :'::;:; :::::::; (2::;’::' :':::;:; :'::?g:; (Ohm) | Retumloss | Retumloss | Deviation(%) | PASS/FAIL
Delay(ns) | W/kg@17.0dBm | W/kg@17.0dBm W/kg®17.0dBm | W/kg@17.0dBm e e maginary, | 1oagiuary. | meginary | Head(@®) | Head(a)

07/12/2024 | 07/12/2025 1232 1.69 161 -473 0915 0.863 568 500 50964 -0964 69 3.921 2979 233 -26.468 1360 PASS
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Impedance & Return-loss Measurement Plot for Head TSL
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Certificate | Measured Certificate | Measured
Certificate | Certificate SAR | Measured Head Certficate SAR | Measured Head Difference | Certficate | Measured
c"[:::"'" Embr;:'"" Electrical | Target Head(1g)|  SAR(1g) D:"‘;:;"' Target Head(10g)|  SAR(10g) D:';:,';" "‘".‘:::‘;:; :::::(;:; (?;h";;":::l ::'::;;""’: L":;:;:; (Ohm) | Returnloss | Retumloss |Deviation(%) | PASS/FAIL
Delay(ns) | W/kg@17.0dBm | W/kg@17.0dBm| ' W/kg@17.0dBm | W/kg@17.0dBm € € Imaginary | Head(dB) | Head(dB)
Real Real Imaginary | Imaginary
07/12/2024 | 07/12/2025 | 1232 169 161 473 0915 0863 -5.68 500 50964 -0964 69 3921 2979 233 -26.468 1360 PASS
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Chisnt HCT Cartiticate No. D1900V2-5d061_Jan25
Gyeonggl-do, Republic of Korea
| CALIBRATION CERTIFICATE |
Ctijoct D1200V2 - SN: 5d061
Calbeation procecurn(s) QA CAL-05.v12
Calibration Procedure for SAR Valldation Sources batween 0.7 - 3 GHz
Caltxaton date January 20, 2025
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Calibration Laboratory of e, § Schumbiarischer Kaltty
SN Service suisse d'étslonnage
Schmid & Partner S, Cc
g 2 Servizio svizzero di taratura
Engineering AG oy S Swiss Calibeation Servics
Zoughausstrasse 23, B004 Zuwrich, Switzeriand "-L,,fh,.w\‘
Accredited by the Swiss Accreditation Sarvics (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is coe of the signatories to the EA
Multiisteral Agresment for the recognition of calibration certificates

Glossary

TSL tissue semiudating liquid
Com  sonsitivity iIn TSL / NOAM x.y,2
NA not applicable or not measured

Calibration is Performed According to the Following Standards

« IEC/IEEE 622091528, ament Procedura For Tha A ant Of Spacific Absorpiion Rate Of Human Exposure Ta
Radlo Frequency Flelds From Hand-Heid And Body-Worn Wireless Communication Devices - Part 1528 Human Models,
Instrumentation And Procedwes (Frequency Range of 4 MH2 to 10 GHz)", October 2020.

« KDS B85664, "SAR Measuremean! Requiremeants for 100 MKz 1o 6 GHz"

Additional Documentation
« DASY Systam Hanobook

Methods Applied and Interpretation of Paramelers

* Magsurament Conditions: Furter details are le from tha Valization Report at the end of the carirficate, All figures
atated in the certificate are valid at the frequency indicated.

* Antenna Paramelers with TSL: The dipoke is mounted with the spacer ta position its feed pont exactly below e cemer
marking of the flat pharmom section, with the arms oriented paraliel to tha body axis,

* Feed Point impedance and Return Loss: These paramaters are measured with the dipole postioned undes the iquid 1iked
phantom, The impedance stated ks transformed from the maasuremant at the SMA connactor to tha fead pont. The Return
Loss ansures low reflected power, No uncartainty required.

+ Electrical Deday: Ona-way defay batween the SMA connactor and the antanna fead pont. No uncertanty required.

+ SAR measursd: SAR meassured at the stated antenna input power.

+ SARA narmatized: SAR as measured, normalized 10 an nput power of 1 W at the antenna connector.

= SAR for nominal TSL paramersrs: The measured TSL parameters are used o caloulate the neminal SAR resull,

Tha reported uncertainty of measwemant is stased as the standard uncertainty of measwement mutipiod by the
coverags facioe k-2, which for a normas distribution ¥istoa =ge probablity of ly DA%

s

Certilicale No: D1800V2-54061_Jar25 Page20l8
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D1800V2 - SN: 5081 January 20, 2028
Measurement Conditions
DASY system canfiguraton, as &r as not given on page !
DASY Version l DASYS Module SAR 1840
Extrapotation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with spaces
Zoom Scan Resolution dx, gy = 6mm, dz = 1.5mm Graded Ratio = 1.5 mm (Z drection)
Frequency 1900MH2 £ IMHz
Head TSL parameters at 1900 MHz
The fallowing pa and Iations were applied.
Temperalure Permittivity Conductlivity ]
Nominal Head TSL parameters 220°C 400 1.40 mha/m
Measured Head TSL parsmeters {220 +0.21°C 39.8 :6% 1.40 mholm +6%
Head TSL temperature change during test <05°C
SAR result with Head TSL at 1900 MHz
’mmmodomim\’uu)mmm Conition
SAR for nomiral Head TSL parametars 24 d8m input pawer 976 Wag

SAR for nominal Head TSL parameters

normalized 0 1W

IEB WK £170% (k=2)

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

SAR Yor nominal Head TSL parameters 24 dBm npul power 512 Wig
'(SAHhvmmulHaadTSL paramaters normelized to 1W 204 W £16.5% k=2)
Certiticate No: D1800V2-5d061_Jan25 Pege 3ol

F-TP22-03 (Rev. 06)

The report shall not be (partly) reproduced except in full without approval of the laboratory.

Page 235 of 307



HHCT

D1900V2 - SN: 5d061

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

Report No. HCT-SR-2507-FC005

January 20, 2025

| Impacance 50304540

| Return Loss 254 4B

General Antenna Parameters and Design

[ Elecirical Delay {one direction) | 1184 N8 ]

After long term usa with 100W radiated power, only a sight warming of the dinde near the %aedpont can be measured.

The dipole & made of standard samirigid coaxal cable. The cener conductor of the leeding line s diractly connecied 1o
the secand arm of the dpole. The antenna = erelare shart-circutied for DC-signals. On some af the dipolas, smad end
caps are added o the dipole arms In order 1o Improve maiching when loaded according o the position as explained in the
“Measuramant Conditions™ paragraph. The SAR data are not atfected by this change. The overall dipole length is <5l according
1 tha Standard. No excessive fores must ba epplied 10 1ha dipals amms, because Ihey might bend af the scldered connections

near e faedpoint may be damaged

Additional EUT Data

Manutactured by

SPEAG

Cartiticate No: D1900V2-50061_Jan25
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D1800V2 - SN: 54081 January 20, 2025

System Performance Check Report
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D1900V2 - SN: 58061 Junuary 20, 2025

Impedance Measurement Plot for Head TSL
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Calibration Laboratory of S & i
Schmid & Partner ¢ Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratusy
Zoughausstrasse 43, 8004 Zurieh, Switaweland S Swiss Catibration Servics
Accraciied ty I Swes Accrediation Service [SAS) Accroditation 8o.: SCS 0108
The Swiss Acoreditation Service is one of the signatories to the EA
fuftieral Agreement for the recognition of catitwration certificates
Ciisnt HCT _ _ Cartificate No.  D2300V2-1010_Jul23
Otyect D2300V2 - SN1010°
Calteaiion provsdurels) QA CAL-05.v12 it
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Cabrabon dare: July 18,2023
.muMMWWNIMybmmm.mmmnmo, ¥ unis of (&N
The and the irfhers with confidence probazilty s gven on the folowing pagos and ars par of ihe cadticaty
All cusbrtiona have boon CONUALHE in v Cossd y aciny: 0 (22 = 0)°C and humicity < T0%.
Caltraton Equpmeont used (MATE critienl for cabbiration)
Primary Standanss 0N G Data (Caenily No. | Scheddnd Caitation
Pormir maler NP2 S 104778 30-Mar-23 (No. 217-D3804,0G805) Mar 24
Power secsor NRP-291 SN 103244 A0Mar-23 (No. 217-03804) Mar-24
Power ssesor NRP-Z51 SN 10345 J0-Mor-23 {No. 217.03805) Mar24
Aetorence 20 o8 Atenuator SN BHIEM (20k) 30-ar-23 (No, 21708806 Mar-24
Type-N msmatch coobinason SN: 319262 / 08327 B0-Mar-23 (No. 217-03310) Maor24
Aulerwncs Probe EX30Ve SN T4 10-Jan-23 {No. EX5- 7548 _JarEd) Jarr 24
IDAE! SN o 19-Dec-22 No. DAE4-S01_Dec22) Dec-23
L& ry Standesds 10w Chiack Dute (i house) L2 Check
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& gansrinor ARS SMT-00 SN 100472 15 un-16 (n house ek Oct-22) i bousa chwek: Oct-24
Network Anssyzer Agiunt ES3584 | SN US4 1080477 31-Mas-14 [in fouse chock Oct-22) In house chack: Oct 24
Name Function Sgnatum
Caltirated by Puuc Pra Labonstory Tochnician k —
e __ g
Approwad by Svon Kien Techncal Manager S-w
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ssosd Juy 192084
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Calibration Laboratory of L §  Schweizarincher Knlib

Schmid & Partner % c Service sulsse d'éalonnage
Engineering AG g Sarvizio wvirzwo di farstura

Zoughsusstrasse 43, B004 Zurich, Switswriand S S Swiss Catibration Service

Accrecing bry Ihe Swes Accrediaton Sendce (SAS) Accrecistion No.: SCS 0108

The Swiss Accreditation Service ik one of the signatories to the EA

Muttitmeesl Ag: for the of calbration certifcaine

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) |IECNEEE 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 Requiremants for 100 MHz to 6 GHz"

Additional Documentation:
c) 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 source is mounted in a touch configuration below the
center marking of the fiat phantom.

* Heturn Loss: This parameter is measurad with the source positioned under the liquid filled
phantom {as described in the measurement condition clause). The Retum Loss ensures low
reflected power. 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 s 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%.

Comficato No: D2300V2-1010_Jsul22 Paga 2ot d
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS2 V52104
Extrapolation Advancad Extrapoiation
Phantom Maodular Flat Phanom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, @y, dz = 5mm
Frequency 2300 MHZ = 1 MHz
Head TSL parameters
The lollawing parameters and calculations were apptad.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220'C N5 1,67 mha/m
Measured Hoad TSL paramaters (220+02)°C 38346% 1.88 mha/im + 6 %
Head TSL temperature change during test <05°C -
SAR result with Head TSL
SAR averaged over 1 em’® (1 g) of Head TSL Candition
SAR measurad 250 mW Input pawer 122 Wikg
SAR for nominal Head TSL parameless narmalized 1o 1W 48.3 Wikg = 17.0 % (ke2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measurad 250 mW ingut power 5.95 Whg

SAR for nominal Head TSL parsmaeters

nomalized 1o 1W

23.6 Wikg = 16.5 % (k=2)

Canficale No: D2300V2-1010_Ml23

F-TP22-03 (Rev. 06)
The report shall not be (partly) reproduced except in full without approval of the laboratory.

Paga3uts

Page 241 of 307



Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Report No. HCT-SR-2507-FC005

Impadance, transtormed 1o teed pont 4840-09 02
Return Loss -34.6 dB
General Antenna Parameters and Design
| Etectrics! Detay (one direction) | 1170 ns

Aftar long term use with 100W redisted power, only & shght warming of the dipole naar the feedpoint can be measured.

The dipole is made of standard semirgid coaxial catle, The carter conductor of the feading line i directly connected 1o the
sagond arm of the digole. The anterna is theredors short-circulted for DC-signes. On some of the dipolas, smal and caps
are added 10 the dpols arms in orger to Improve matching when loaded according 1o the position as explained in the
*Measurement Conditions™ paragraph, The SAR data ara not aflected by this changs. The overall dipsie length is il

according to the Standard

No excessive lorce must be apphed to the dipole arms, bacauss thay might bend or the sokiered cannections near tha

I "

point may be demag

Additional EUT Data

| Manufactured by

SPEAG

Canficate No! D2300V2-1010_Jul23
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H—a_ Report No. HCT-SR-2507-FC005

DASYS Validation Report for Head TSL

Date: 19.07 2023
Test Luboratory: SPEAG, Zurich, Switzeriand
DUT: Dipole 2300 MHz; Type: D2300Y2; Serial: D2300V2 - SN: 1010

Communication System: UID 0 - CW; Frequency: 2300 MHz

Medium parameters used: [ = 2300 MHz: o = 1.68 S/m; ¢, = 38.3; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(7.98, 7.98, 7.98) @ 2300 MHz: Calibrated: 10.01.2023
o Sensor-Surface: L4dmm (Mechanical Surface Detection)
«  Electromcs: DAE4 Sn601; Calibrated; 19,12.2022
s  Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

» DASYS52 32.10.4(1535), SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=Smm, dz=Smm

Reference Valve = 115.7 V/im; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 21.7 W/kg

SAR(I g) = 12.2 W/kg: SAR(10 g) = 5.95 W/kg

Smallest distance from peaks o all points 3 dB below =49 mm

Ratio of SAR at M2 10 SAR at M1 = 56.5%

Maximum value of SAR (measured) = 18.9 Wikg

-3.40

-6.80

-10.20
13.60

-17.00

0dB = 18.9 W/kg = 12.76 dBW/kg

Cemficate No: D2500V2-1010_nl23 Paga5ol6
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H—a- Report No. HCT-SR-2507-FC005

Impedance Measurement Plot for Head TSL

Hle Vew Chanoel Sweep Calbrabon Tracs Scde Marker System Widow Hep
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N bbws 000 Uk e =: no ¢
L J00000 Clriz_ -3} 646 &
jatto L Ch1 Mg » |2 | ‘ I
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St CHY ENY | T 1-Pan Avg=20 Doy oL
Centiicate No: D2300V2-1010_Mt23 PapnBol s
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H—a_ Report No. HCT-SR-2507-FC005

Certification of Calibration

Object D2300V2 — SN:1010

Calibration procedure(s) Procedure for Calibration Extension for SAR Dipoles.
Extended Calibration date Jul.19, 2025

Description SAR Validation Dipole at 2300 Mz

Note: Calibrated Before Testing. Prior to testing, the measurement paths containing a cable, amplifier,
attenuator, coupler or filter were connected to a calibrated source (i.e. signal generator) to determine the
losses of the measurement path.

F-TP22-03 (Rev. 06) Page 245 of 307
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H—a_ Report No. HCT-SR-2507-FC005

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:

4.

The measured SAR does not deviate more than 10% from the target on the calibration
certificate.

The return-loss does not deviate more than 20% from the previous measurement and
meets the required 20dB minimum return-loss requirement.

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:

Date Date

Calibration | Extenstion Deviation Deviation | Impedance | Impedance | Difference

Certficate | Certificate SAR | Measured Head Certficate SAR | Measured Head Certficate | - Measured Difference | Certficate | Measured
(Ohm) | Returnloss | Retumloss |Deviation(%) | PASS/FAIL

Imaginary | Head(dB) | Head(dB)

Impedance
Head(Ohm)
Imaginary

Electrical  |Target Head(1g)|  SAR(1g)
Delay(ns) W/kg@17.0dBm

Target Head(10g) | SAR(10g)

1999 | \/kg@17.0dBm | W/kg@17.0dBm

109(%) | Head(Ohm) | Head(Ohm) | (Ohm) Real
Real Real

07/19/2024 | 07/19/2025 17 2415 24 062 118 115 254 484 48.693 03 09 3.1009 -4.0009 346 2935 1547 PASS

F-TP22-03 (Rev. 06)
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H—a_ Report No. HCT-SR-2507-FC005

Impedance & Return-loss Measurement Plot for Head TSL
211 snithiR+j%) Scale 1.000 U [F1]

B :z.2000000 GHz 48.63%3 0 3.1009 0 TE& pH

(?Zm\

Trz 511 Log Mag 10.00 deg ko.ooo de [F1]
50,00

R 2.3000000 GHZ -29.350 dE
40,00

30,00
20.00
10.00
0. 000 L]

-10.00 .

-z0.00

-20.00

-40.00

-50.00

7.12G Z.16G Z.2G Z.24G 228G Z.322G Z.36G Z.4G Z.44G 2. 48G
Start 2.1 GHz 201 Lin 10 kHz 0 dém Stop 2.5 GHz

Result

Certficate | Measured Certficate | Measured
— | certificate | Certificate SAR | Measured Head | .. | Centficate SAR | Measured Head | _ .. . Difference | Certificate | Measured
Colloraion | EXOSHON | Electical | Target Head(1g)|  sAR(1G) | o |Taroet Head(100) | SAR(106) D";"(:’)" LT:;’;::) :'.':;’;l"':") (nohm';':::l L"::;:,: L"m:; (Ohm) | RetumLoss | Returnloss |Deviation(%) | PASS/FAIL

Delay(ns) | W/kg@17.0dBm|W/kg@17.0dBm| % W/kg@17.0dBm | W/kg@17.0dBm & o o \maginary | Imaginary | 'Maginary | Head(dB) | Head(ds)

07/19/2024 | 07/19/2025 117 2415 24 -062 118 115 254 484 48.693 03 09 3.1009 -4.0009 -346 2035 1517 PASS
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Report No. HCT-SR-2507-FC005

S Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S swiss Calibration Service

Accreditation No.: SCS 0108

Multilatoral Ag tor the recognition of calibration cortificates
Client HCT Certificate No. D2450V2-743 Mar24
Gyeonggi-do, Republic of Korea

|CALIBRATION CERTIFICATE

o e e e .
Objact D2450V2 - SN:743 T

WY A

Galration procadure(s) QA CAL'OS-VTZ

Cadbration date:

| Al calibrations have bean conducted (n the closed kb

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

March 14, 2024

This callbration certificate documents the iraceablity 10 national standards, which reaze the physical unas of measurements (S1)
The measuramants and the uncertainties with confidsnce probatility are given on the following pagas and sre part of the oartificate

y facility: @rve M e

Calibention Equipmant used (MATE critical for calibrmsan)

re (22 £ 3)'C and humidity < 70%.

Primary Standards D# Cai Date (Cendicate No ) Scheduled Calib
Power meter NRP2 SN 104778 30-Mar23 (No. 217-D360443805) Mar-24
Power sensor NRP-291 SN. 103244 30-Mar-23 (No. 217-03804) Mar-24
Power sensor NAP-291 SN 103245 30-Mar-23 (No. 217-03805) Mar-24
Reference 20 dB Attaruator SN: BHO384 (20k) 30-Mar-23 (No. 217-03809) Mar-24
Type-N mismalch combination SN: 310982 / 06327 30-Mar-23 (No. 217-03810) Mar-24
Roference Probe EX30V4 SN: 7348 05-Now-23 (No. EX3-7348 Nowv23; Nov-24
DAE4 SN: 601 30-Jan-2¢ (No. DAE4-601_Jan24) Jan-2%5
Secondary Standands D & Check Date (n houss) Schadulad Check
Power meter E44190 SN: GB33512478 30-0ct-14 (In house chack Oct-22) In house check: Oct24
Pawer sensor HP B481A SN: USa7202783 07-0ct-15 {in house chack Oct-22) In houss check: Oct-24
Power sensar HP B4B1A SN: MY41083315 07-0ct-15 (In house check Oct-22) In house check: Oct-24
RF ganarator B&S SMT-06 SN: 100872 15-Jun-15 (in housa chack Oct-22) In housa chieck: Oct-24
Network Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 {In house check Oct-22] In hausa check: Oct-24
Name Function Si e

Calorated by, Kradimir Frange Laboratory Technician
Approved by Svan Kihin Tachnical Managar ey

— L’\

Issued: Masch 15, 2024

This calibeation cestificato shal not be reproduced except in full without wrtteén sppeoval of the laboratory |

Certificate No: D2450V2-743_Mar24
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Calibration Laboratory of S, Schweizerischer Kalibrierdienst
Schmid & Partner S S cs: Service suisse d'étalonnage
Engineering AG % Servizio svizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzerland ""-f.f,“}.»-‘" S Suwiss Calibration Service
Accrudited by the Swiss Accreditation Senvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agr t for the recognition of callbration 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:

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-Wom 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:

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

* Retumn 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.

* 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 rasult,

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%.

Certficate No: D2450V2-743_Mar24 Page 2ol 7

Report No. HCT-SR-2507-FC005
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Measurement Conditions

Report No. HCT-SR-2507-FC005

DASY system configusation, as far as not given on page 1

DASY Version DASYS2 vs2.10.4

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacsr

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2450 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied,
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 39.2 1.80 mhao/m

Measured Head TSL parameters (220202)°C 3B526% 1.83 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

SAA measured 250 mW input pawer 13.1 Wikg

SAH for nominal Head TSL parametsrs normalized to 1W 51.8 Wikg = 17.0 % (k=2)

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

SAR measured 250 mW mput power 6.02 Wikg

SAR for nominal Head TSL paramsters nomalized to 1W 24.2 Wikg = 16.5 % (k=2)
Cenificate No: D2450V2-743_Mar24 Page 30f7
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H—a- Report No. HCT-SR-2507-FC005

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

Impedance, transformed to feed point B45 0 +6.1 2
Aeturn Loss -228d8

General Antenna Parameters and Design

I Electrical Delay (one direction) l 1.159 ns ]

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

The dipote is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected 1o 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 10 the position as explained in the
*Measurement Conditions" paragraph, The SAR data are not affected by this change. The overall dipole length is still

accoeding to the Standard.
No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feadpoint may be damaged
Additional EUT Data
[ Manufactured by | SPEAG |
Cerificate No: D2450V2-743_Mar24 Pagedof 7
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H—a_ Report No. HCT-SR-2507-FC005

DASYS5 Validation Report for Head TSL

Date: 14.03.2024
Test Laboratory: SPEAG, Zurich, Switzeriund
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:743

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: £ = 2450 MHz: o = 1.83 S/m: g = 38.5; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.96, 7.96, 7.96) @ 245() MHz; Calibrated: 03.11.2023
* Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.01.2024
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001

« DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=Smm

Reference Value = 115.1 V/m; Power Drift = 0,07 dB

Peak SAR (extrapolated) = 26.4 Wikg

SAR(1 g) = 13.1 W/kg: SAR(10 g) = 6.09 W/kg

Smallest distance from peaks to all points 3 dB below =9 mm

Ratio of SAR at M2 1o SAR at M1 = 50.1%

Maximum value of SAR (measured) = 21.4 Wikg

dB
0

-4.00
-8.00
-12.00

-16.00

-20.00

0dB =214 W/ikg = 1330 dBW/kg

Cenificate No: D2450V2-743_Mar24 Page 5ol 7
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H—a- Report No. HCT-SR-2507-FC005

Impedance Measurement Plot for Head TSL
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Report No. HCT-SR-2507-FC005

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

Evaluation Condition

| Phantom | SAM Head Phantom | For usage with cSARIDV2-RIL
SAR result with SAM Head (Top = C0)
SAR averaged over 1 cm® (1 g) of Head TSL Condition

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

SAR for nominal Head TSL parameters normalized to 1W 25.7 Wikg = 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 TSL parameters normalized to 1W 56.3 Wikg = 17.5 % (k=2)

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

SAR for nominal Head TSL parameters normalized to 1W 27.0 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 53.0 W/kg = 17.5 % (k=2)

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

SAR for nominal Head TSL parametess normalized to W 24.6 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 o 1W 34.0 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 17.1 Wikg = 16,9 % (k=2)

SAR for nominal Head TSL parameters

normalized to 1W

55.2 Wikg = 17.5 % (k=2)

! Additicnal assessments cutsida the curmant scope of SCS G108

Certificate No: D2450V2-743 Mar24
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H—a_ Report No. HCT-SR-2507-FC005

Certification of Calibration

Object D2450V2 — SN:743

Calibration procedure(s) Procedure for Calibration Extension for SAR Dipoles.
Extended Calibration date Mar.14, 2026

Description SAR Validation Dipole at 2450 Mz

Note: Calibrated Before Testing. Prior to testing, the measurement paths containing a cable, amplifier,
attenuator, coupler or filter were connected to a calibrated source (i.e. signal generator) to determine the
losses of the measurement path.

F-TP22-03 (Rev. 06) Page 255 of 307
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H—a_ Report No. HCT-SR-2507-FC005

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:

_— . Certificate | Certficate SAR | Measured Head - Certificate SAR | Measured Head - Certificate | Measured | certficate | Measured |y once | Certificate | Measured
Calibration | Extenstion < Deviation Deviation P Difference -
e o Electrical | Target Head(1g)|  SAR(1g) Tt |Traet Head(10g) | SAR(10g) 10g(%) | Head(Ohm) | Head(Ohm) | (Ohm) Real | Head(Ohm) | Head(Ohm) | (Ohm | Retumloss | Retumloss | Deviation(’%) | PASS/FAIL
Delay(ns) |W/kg@17.0dBm | W/kg@17.0dBm 9 W/kg@17.0dBm | W/kg@17.0dBm ) ) Imaginary | Head(dB) | Head(dB)
Real Real Imaginary | Imaginary
03/14/2025 | 03/14/2026 1.159 259 269 3.86 1.21 1.25 331 54.5 54.2 0.300 6.1 7.83 -1.73 -22.8 -22.6 -0.88 PASS
F-TP22-03 (Rev. 06) Page 256 of 307
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Impedance & Return-Loss Measurement Plot for Head TSL
Trl 511 smith(R+]j%) Scale 1.000 U [F1]

2.4500000 GHZ  EB4.247 0 F.8287 0 BOETE pH

N

Skart 2,25 GHz 20 Lin 10 kHz 0 dBm 10{10 Stop 2,65 GHz
511 Log Mag 10.00 dB/ kO.000 dE
50.00
B z.4500000 SHZ -22.573 dB
40,00
20.00
20.00
10.00
0. 000 L
-10.00
1 1
-z0.00
-30.00
-40.00
-50.00
Z.28G Z.3:G Z.36G Z.4G Z. 40 7 480G Z.52G Z.56G Z.60G
Skart 2,25 GHz 20 Lin 10 kHz 0 dBm Stop 2,65 GHz
Result
Certificate Measured Certificate Measured
@ittt || Gy (| GUER || EEEDER R G| poeny | EHERSN | BEEEGEE| fogen | mpmtmm || msme | st || mestee || e || EEee || Sl | e -
e | o | S | 0 [ e | s | Ao | o | (ohm e | o | o | (00| R | i e | s
03/14/2025 | 03/14/2026 1.159 259 269 3.86 121 1.25 33 54.5 54.2 0.300 6.1 7.83 -1.73 -228 -226 -0.88 PASS
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CALIBRATION CERTIFICATE
Otiect D2600V2 - SN:1015 4 |7 2t /
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Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
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This calibration certificats documents the tracsanily 10 national standards, which malizs the physicsl unts of measuraments {54
P ity are given on the fellowing pages and we part of e ceriicats.
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Al callbrations havo been conaucsad in e chssd y faciity: tampenture (22 + 31°C and humidity < 70%

Calieation Equipmend used (M&TE crical for caliration)

Primary Standards v Cal Date (Certiticate No.) Schaduled Callbration

Power meler NRP2 SN 104778 26-Mar-24 (Na. 217-080368M037) Mar-25

Fuwer seasor NRP-291 SN 106244 26-Mar24 (No. 217-04038) Mar-25

Power sensor NRP-291 SN 103245 26-Mar-24 (No. 217-04007) Mar-25

Ralessocs 20 dB Attenuatos SN BHE304 (20K) 26:Mar-24 (No. 217-04046) Mar-25

Type-N msmatch combination SN: 310662/ 06327 26-Mar<24 (No. 217-0M047) Mar-25

Raterancs Probe EX3DVA SN T34 UG-Nov-23 {No. EX3-7348_Nav23) Nov-24

DAE4 SN 601 30Jan-24 (No. DAE4-801_Jar24) Jan-25

Secondary Standards 102 Check Date (in housa) S Check

Powar meter E44158 SN: GB36512475 30-0ct-14 {in house check Oct22; In house check: Oct-24
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Calibration Laboratory of S, s s ischer Kalibeerdi
Schmid & Partner % C  Service suisse détalonnage
Engineering AG %\E Servizio svizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzerland 44','@‘\\\\0 S Swiss Calibration Service
Accrodited by tha Swiss Accredtation Servica (SAS) Accreditation No,; SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Mushtil | Agr nt for the gnition 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:

a) IEC/NEEE 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:

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

* 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 uncerainty 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%.

Cetificate No: D2600V2-1015_Apr24 Page 2 of 6
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Measurement Conditions

DASY system configuration, as far a5 nol given on page 1
DASY Version DASYS2 V52104
Extrapolation Advanced Extrapolation
Phantom Madular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency 2600 MHz £ 1 MHz
Head TSL parameters
The following paramaters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 39.0 1.96 mha/m
Measured Head TSL parameters (220202)"C 3T426% 204 mhoim £ 6 %
Head TSL temperature change during test <05°C — -
SAR result with Head TSL
SAR sveraged over 1 cm® (1 g) of Head TSL Condilion
SAR measured 250 mW input power 14.5 Wikg
SAR for nominal Head TSL parameters narmalized to 1W 56.4 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.41 Wikg
SAR for nomina! Head TSL paramoters naormalized to 1W 252 Wikg £ 16,5 % (k=2)
Certificate No: D2600V2-1015_Apr24 Page 3of 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 4840-510
Retumn Loss -252dB

General Antenna Parameters and Design

Electrical Delay (one direction) ] 1150 ns

Alter 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 semirigld coaxial cable, The center conductor of the feeding line is diractly connected to the
sacond arm of the dipele. The antenna is therefore short-circusted for DC-signals, On some of the dipoles, small end caps
are added (o the dipole arms in ordér 1o improve matching when loaded accarding fo the position as explained in the
*Measurement Condifions” 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 1o the dipole arms, because they might bend or the soldered connections near the
feodpoint may ba damaged.
Additional EUT Data
| Manufactured by | SPEAG |
Certificate No: D2600V2-1015_Ape24 Pagedof &
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DASYS5 Validation Report for Head TSL
Date: 22.04.2024
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1015
Communication System: UID 0 - CW; Frequency: 2600 MHz
Medium parameters used: f= 2600 MHz; o = 2.04 Sim; & = 37.4: p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2011)
DASYS2 Configuration
« Probe: EX3DV4 - SN7349; ConvF(7.84, 7.84, 7.84) @ 2600 MHz, Calibrated: 03.11.2023
« Sensor-Surface: | 4mm (Mechamcal Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.01.2024
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Seral: 1001

» DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 119.3 V/m; Power Drift = 0,05 dB

Peak SAR (extrapolated) = 29.4 Wikg

SAR(1 g) = 14.5 W/kg; SAR(10 g) ~ 6.41 Wikg

Smallest distance from peaks to all points 3 dB below ~ 9 mm

Ratio of SAR at M2 to SAR st M1 = 49.4%

Maximum value of SAR (measured) = 24.2 W/kg

do
10

:-4.96
-9.92
-14.88

-19.84

24.80

0dB =242 Wikg ~ 13.84 dBW/kg

Certificate No: D2600V2-1015_Apr2a Page Sof 6
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Impedance Measurement Plot for Head TSL
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Certification of Calibration

Object D2600V2 — SN:1015

Calibration procedure(s) Procedure for Calibration Extension for SAR Dipoles.
Extended Calibration date Apr.22, 2026

Description SAR Validation Dipole at 2600 Mz

Note: Calibrated Before Testing. Prior to testing, the measurement paths containing a cable, amplifier,
attenuator, coupler or filter were connected to a calibrated source (i.e. signal generator) to determine the
losses of the measurement path.

F-TP22-03 (Rev. 06) Page 264 of 307
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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:

F-TP22-03 (Rev. 06) Page 265 of 307
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Impedance & Return-loss Measurement Plot for Head TSL

511 smith(R+]jx) Scale 1.000 U [F1]
fl z.£000000 GHz S1.8&2 0 -1.4218 0 25970z pH

B
J

Start 2.4 GHz 201 Lin 10 kHz 0 dBm 10410 Stop 2.8 GHz
Trl 511 Log Mag 10.00 de/ Bo.000 dE [F1]
50,00
2.6000000 GHz -26.330 dE
40,00
20,00
20,00
10.00
0. 000 q
-10.00
1
-20.00 1
=-30.00
—40.00
-50.00
2.443 2. 485 2.523 2.560 7 A5 Z2.643 2. 680 2.723 2.760
Start 2.4 GHz 201 Lin 10 kHz 0 dBm Stop 2.8 GHz
Result
Certificate Measured Certificate Measured
Calibration | Extenstion | Corificate | Certificate SAR | Measured Head | j o, | Certificate SAR | Measured Head | (oo | \mpedance | Impedance | Difference | Impedance | Impedance | Dricrence | Certficate | Measured i
o i o [ e B e e et i | i | i | e | e e | e | e |
04/22/2025 | 04/22/2026 115 282 2.81 -0.35 1.26 1.25 -0.79 484 519 -3.500 -5.1 -14 -37 -25.2 -26.3 437 PASS
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Calibration Laboratory of A, S Schwelzerischer Kalib
Schmid & Partne” e G S Ieee i dmormece
Engineering AG P S Swiss Calibration Service
Zoughausstrasse 43, 8004 Zurich, Switzeriand ""I.{,_"_.\‘\\..“"
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates
Client HCT } Certificate No. D3500V2-1040_Jan25
Gyeonggi-do, Republic of Korea J |
| CALIBRATION CERTIFICATE ]
Object D3500V2 - SN: 1040
Calibration procedure(s) QA CAL-22.v7

Calibration Procedure for SAR Validation Sources between 3 - 10 GHz

Calibration date January 16, 2025

This certificate d s the traceability to national standards, which reabze 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 bean conducted in the closed faboratory facility: environment temperature (22 +3)°C and humidity < 70%,
Calibration Equipment used (MATE critical for calibration}

| Prmary Standards ] Cal Date (Cariificate NoJ Schedued Cal
|_Power Sensor RAS NRP-33T SN: 100967 | 28-Mar-24 (No. 217-04038) Mar-

Power Sensor R&S NRP18A SN; 101859 | 22-Jul-24 (No. 4030A315008547) Jul-25
| Spectrum Analyzer RASFSY40 | SN: 101832 | 26-Jan-24 (No. 4030-315007551) Jdan-25

Mismalghy; Shor| [54188] Attenuator [S4423] | SN: 1152 28-Mar-24 (No. 217-04050) Mar-25

OCP DAK-12 SN; 1016 | 24 Sept-24 (No. OCP-DAK12-101 4] Sep2b

OCP DAK-3.5 SN: 1249 23-Sept-24 (No. OCP-DAK3,5-1249. ) $80-25
|_Reference Proge EX30DV4 SN: 7349 10@3&%&2&% Jan-
L_DAEdip SN: 1836 | 28.0c1.24 (No. DAE4iD1836_Oct24) _Oat-25
|_Secondary Standards [ Chedk Date {in hoyse) Schedu'ed Check
| ACAD e Box SN: 1mwmmwmrm_
| Signal Generator RES SMB1G0A | SN: 182081 | 28-May-24 {No, 675-CAL16-54588-240528) May-25
|_Mismatch; SMA SN: 1102 22-May-24 (No. 675-Mismalch_SMA-240522) May-25

Name Function Signature
Calibrated by Paulo Pina Labaratary Technician :E_'—Zp
Approved by Sven Kohn Technical Manager géo\

Issuea: January 16, 2025
This calibration certificate shall not be reproduced except in full without written approval of the laboralory.
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Calibration Laboratory of <& . St erueunctac
Schmid & Partner ilacwRA € Servizio svizzero di taratura
Engineering AG P S Swiss Calibration Service
Zaughaussirasse 43, 8004 Zurich, Swiitzariand RN

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

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

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 Assessment Of Specific Absorption Rate Of Human Exposure To
Radlo Frequency Flelds From Hand-Held And Body-Worn Wirgless 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 fraquency 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 1o the body axis.

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

* Electrical Defay: 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 p s: The d TSL par s 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%.

Certlficate No: D3500V2-1040_Jan25 Page 2ol 6
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D3500V2 - SN: 1040 January 18, 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 dx, dy = 5mm, dz = 1.4mm Graded Ratio = 1.5 mm (Z direction)
Frequency 3500MHz +1MHz

Head TSL parameters at 3500 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 37.9 2.91 mho/m
Measured Head TSL parameters {22.0 +0.2)°C 37.9 £6% 2.93 mho/m +6%
Head TSL temperature change during test <05°C

SAR result with Head TSL at 3500 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters 20 dBm input power 6.52 Wikg
SAR for nominal Head TSL parameters normalized to 1W 65.2 Wikg £19.9% (k = 2)
SAR averaged over 10 cm® (10 g) of Head TSL Condition
SAR for nominal Head TSL parameters 20 dBm input power 247 Wikg
SAR for nominal Head TSL parameters normalized to TW 24.7 Wikg £19.5% (k=2)

Certificate No: D3500V2-1040_Jan25 Page 3ol 6
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D3500V2 - SN: 1040

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 3500 MHz

Report No. HCT-SR-2507-FC005

January 16, 2025

Impedance 53.90Q-32jQ
Return Loss -26.2dB
General Antenna Parameters and Design
[ Flectrical Delay (one diraction) I 11dns |

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

The dipole fs 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 lo the dipole arms in order to improve matching when loaded according to the position as expiained 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 1o the dipole arms, because they might bend or the soldered connections

near the feedpeint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificate No: D3500V2-1040_Jan25
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D3500V2 - SN: 1040 January 186, 2025
System Performance Check Report
Summary
Dipote Frequency IMH2] TSL Power [dBm]
D3500V2 ~ SN10&D 31500 HR n
Exposure Conditions

Prantom Section, TSL  Test Distasce [mm|  Band  Group, WD Frequency (MHz], Channel Number Comversion Factor  TSL Comauctivity [S/m!  TSL Permittwity

Pt 1 Cw, 00— 3500, 0 [V} .98 7y
Hardware Setup
Phantom TSL, Measured Cate Probe, Calibration Dace DAE, Calitration Dare
MFP VB.0 Center HSL, 2025-01~16 EXI0OV4 -~ SN7349, 20250110 DAE4ip Sn1236. 202410428
Scans Setup Measurament Results
Zoom Scan Zoom Scan
Geid Latents {mm)] 8xZBx28 Date 2025-01-18
Gl Stops fmm) SOX50%14 PISAR G IW/Kg) 0,52
Sencor Surface [mm 1.4 PISAR10g IW/Ka) 241
Graded Gnd Yor Paever Dnf1 [ae) -0.06
Gruding Ratie 15 Power Scaling teeabled
Mala NA Scaling Factor (48]
Senface Detucsion s - tip T8 Corestion Posive [ Negative
Scan Method Measuned

Inlerpolated S

0dB = 17.1 WKg

Certificate No: D3500V2-1040_Jan25 Page Salé
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D3500V2 - SN: 1040 January 18, 2025

Impedance Measurement Plot for Head TSL

S11 Smith {R+]X) Scale 1.00
>1 3.500000 GHz 53.937 0-3.240 jQ

10.00
5,00
0.00

-5.00
-10.00
-15.00
-20.00
-25.00
-30.00
-35.00

=1 3.500000 GHz -26.191 d8

<]~

3.30 3.40 3.50 3.60 3.70
GHz
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Ay, S Schwelzerischer Kslibrierdienst
Calibration Laboratory of S #y 7N Sirvios aukdes droERORNADS
Schimid & Partner % C  Servizio svizzero di taratura
Engineering AG = -y S Swiss Calibration Service
Zeughaussirasse 43, 8004 Zurich. Switzeriand e -2
Accredited by the Swiss Accrediation Sarvice (SAS) Accraditation No.: SCS 0108
The Swiss Accreditation Servics is one of the signatories to the EA
Multitateral Agreement for the recognition of calibration certificates
Clisnt HCT Cartificate No. D3700V2-1105_Sep24
Gyeanggl-do, Republic of Korea 5 J
CALIBRATION CERTIFICATE L E——— )
—_—— o % b ¢ ]
A2 -
Object D3700V2 - SN: 1105 Pr[See N3 7 7 o
N R PN o rmm‘g_—
Calbration procecure|s) QA CAL-22v7

Calibration Procedure for SAR Validation Sources between 3 - 10 GHz
Caibration date September 18, 2024

This cafibration certificate documends the traceubiity to national standards, which realize the physical units of measuraments {S1),
The maasurements and the uncertainties with confidence probability are given on the following pages and are part of the cartificats.

Al calibeations have besn conducted in the clossd Isboratory faciity: amvircnmaent tamperaturs (22 + 3)°C and humidey < 70%.
Calbration Equipment used (METE oritical for calitration)

Primary Standarcs D Cal Date (Certéicate Noj Scheduled Cal
[ Pawer Sensce R&S NAP-3aT SN: 100867 | 28-Mar-24 (No. 217-04028] Mar-25
" Pawer Sensor ASS NAPT8A SN101858 | 22-Jur24 (No. 2030A315008547] Ju28
Spactrum r K&S FEVA0 SN: 101832 | 25-Jan-24 (No. 4030-315007551) Jan-25
[ Mismatch; Short [54! :'ies' 5] Atianuaior [94423) | SN: 1152 | 26-Mar-24 (No. 217-04050) Mar-25
[ OCP DAK-12 SN: 1018 05-0ct23 (No. OCP-DAK12-1016_0ct23) D124
[ OCP DAK35 SN:1248 | 05-0ci-23 (No, OCP-DAKA5.1245_Oct23) Oct-24
Rafererce Proba EX30V4 SN:7348 | 03-Jun-24 (No. EX3-7349_Juna4) Jun-25
BAEdlp SNITE3E | 10-Jan-24 (No. DAEAIp-1836_Janad) Jen-25
[ Secondary Standards 16 Chach Date (in house) Scheculed Check
ACAD Sourcs Box | SN: 1000 28-May-24 (No. 675-ACAD_Source_Bax-240528) | May-25
& Generalor RES SME100A | SN: 182081 | 2B-May-24 (No. 6/5-CAL16-S4568-240528) May25
Mismaich; SWA TSNiT102 | 22-May-24 (No. 675-Mismaich_SMA-240522] May-25
Name Function Signature
Calibrated by Kee&inir Franié Laboratory Technician X
Approvad by Suen Kann Tochnical Manager ._? /é__r

Issued: Septembaer 18, 2024
This calibeation certificate shall not be reproduced except in full without written approval of the laboratory.
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Sy, S Schwalzerischer Kallbrierdienst
Calibration Laboratory of \\‘\\-\_////, -
Schmid & Partner % C Servizio svizzero di taratura
Engineering AG T S Swiss Callbration Service
Zoughaussirasse 43, 8004 Zurich, Switzeriand R
Accradited by the Swiss Acoreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signstories to the EA
Multilateral Agreement for the recognition of callbration certificates

Glossary

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

Calibration is Performed According to the Following Standards

« [EC/IEEE 62209-1528,"Measuremen! Procedure For The Assessmant Of Specific Absorption Rate Of Human Expasure To
Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices - Part 1528: Human Models,
Instrumentation And Procedures (Frequency Range of 4 MKz to 10 GHz)", October 2020.

+ KDB 865684, "SAR Measurement Requirements for 100 MHz 10 6 GHz*

Additional Documentation
* DASY System Handbook

Methods Applied and Interpretation of Parameters

* Measwement Conditions: Further detads are avaifable from the Validation Report at the end of the certificate. All figures
stated In the certificale are valid al the frequency indicated.

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

* Feed Point impedance and Return Loss: These parameters are maasured with the dipole positioned under the fiquki fllled
phantom. The impedance stated is transtormed from the measurement at the SMA connector to the feed point. The Return
Loss ensures low refiecied power. No uncertainty required.

* Eiectrical Defay: One-way delay between the SMA connector and the antenna feed paint, 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 connectar,

» SAR for nominal TSL parameters: The measured TSL parameters are used 1o calculate the nominal SAR result.

The reparted uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the
coverage factor k=2, which for & normal distribution correspands 1o a coverage probabiity of approximately 95%
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D3700V2 - SN: 1108

Report No. HCT-SR-2507-FC005

September 18, 2024

Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS Module SAR 1640
Extrapolation Advanced Extrapolation
Phantom Modudar Flat Phantom
. Distance Dipole Center - TSL 10 mm with spacer
Zoom Scan Resolution dx, dy = 5mm, gz = 1.4mm Graded Ratio = 1.5 mm (Z diraction)
Frequency 3700MHz +1MHz
Head TSL parameters at 3700 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
| Nominal Head TSL parameters 220°C a7.7 3.12 mho/m
Measured Head TSL parameters (22.0 £0.2)°C 374 6% 3.07 mho/m +6%
Head TSL temperature change during test <05°C
SAR resuit with Head TSL at 3700 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Candition
SAR for nominal Head TSL parameters 20 dBm input power 6.93 Wikg
SAR for nominal Head TSL parameters normaiized to tW 69.3 Whkg £19.8% (k=2)
SAR averaged over 10 em® (10 g) of Head TSL Condition
| SAR for nominat Head TSL parametets 20 dBm Input pewer 254 Wikg
SAR for nominal Head TSL. parameters normalized to 1W 254 Wikg =19.5% (k=2)
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D3700V2 - SN: 1105 Seplember 18, 2024

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 3700 MHz

Impedance l 4700-1.4 0
Return Loss ] 29348

General Antenna Parameters and Design

Elactrical Delay [one direction) [ 1.138ns

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 ling is directly connected fo 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 1o 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 foroe must be applied to the dipale arms, because they might bend or the soldered
connoclions near the feadooint may be damaged.

Additional EUT Data

| Manufactured by SPEAG
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Impedance Measurement Plot for Head TSL
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- Swise Callbration Service
Zeughaussirasse 43, BOO4 Zurich, Switzerland .,,/\m N ‘\.. -

Accrediled by the Swiss Accreditation Servica [SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Accreditation No.: SCS 0108

clent | HCT Cortticate No. { D3900V2-1019_May25
Gyeonggl-do, Republic of Korea
CALIBRATION CERTIFICATE
Cbject D3900V2 - SN: 1019
Calibration procadurels) QA CAL-22v7
Calibration Procedure for SAR Validation Sources between 3 - 10 GHz
Calbration date May 21, 2025

Calbration Equipmeant used (M&TE critical for calibration)

This calibration certificate documents tha traceabiity to national standards, which realize the physical units of measuraments (SI).
The measuremants and the uncertaintiss with confidence prababifity are given on the Yollowing papes and are part of the certificate.

Al calibentions have been conducted n the closad labaratory facility: emdronment tamperature (22 +3)°C and humidity < 70%.

This calibration cartdficate shall not ba reproduced except In full withau! written approval of the laboratory.

" Primary Stardards ) Cal Daie (Cartifcate No.) Scheduled Cal
ar Sensor 3 SN: 100967 | 26-Mar-25 (Mo, 217-04290) Mir-26
Power Sensor RAS NAP18A SN; 101859 | 06-Feb-25 (No. 4030@.315&66317 Fob-26
Specium Analyzer RES FSV40 SN: 101832 | 26-Jan-25 [No, 4030A315008658) Jan-26
3.5mm mismatch combination SN: 1152 24-Mar-25 [No, 217-04293) Mar-26
OCP DAK-12 SN: 1016 24-Sepl-24 [No, OCP-DAK12-1016_Seped) Sop-25
OCP DAK-3.5 SN 1249 23-Sopt-24 (No, DGP-DAK3.5-1249_Sepad) Sap25
Relorence Probe EXSOVA SN 7349 1D-Jan-25 (No, EX3-7349_Janzs) Jan-
DAE4i 1858 17-Apr-25 (No, DAESip-1846_Apr2s) Ape-2h
Secondary Standards 0 Check Date (in house) Schedulad Chock
AGAD Setup 1 GN:- 1000 | 28-May-24 (No. 675-AGAD_Source_Box-240528)
Signal Generator AKS SMET00A SN 182081 | 28-May-24 (No, 675 CAL16-54568-240526) May-25
Mismatch; SMA SN 1102 22-May-24 {No. 675-Mismatch_SMA-240522) May-25
Name Function Siona!uro
Callbrated by Paulo Pina Laboratory Tachnician
Y y /_J..___f
Approwvad by Sven Kithn Tacnmcal Managsr / /// M

lssued: May 21, 2025

a s 3 A T
£.H
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A, S Schwelzerischer Kallbrierdienst
Calibration Laboratory of N 7 el Sulest S ORRAGH
Schmid & Partaer C  gorvizio svizzero di taraturs
Engineering A % 3 S Swiss Calibration Service
Zoughausstrasse 43, 8004 Zurich, Switzerand (-\’fn N Nre?
Accraditad by the Swise Accredliztion Service (SAS) Accreditation No,: SCS 0108

The Swiss Accreditation Service Is one of the signntories 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

Calibration is Performed According to the Following Standards

« [ECAEEE 62203-1528,'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 1628: Human Modsls,
Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)®, Oclober 2020,

+ KDB 865684, “SAR Measuremant Requirements for 100 MHz to 8 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 tigures
stated In the certificate are valid at the Irequency indicaled.

« Antenna Parameters with TSL: The dipole is mountad with the spacer 1o position its feed pont exactly below the center
marking of the fiat phantom section, with the arms oriented paralled 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 faed 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 inpul 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 approximatety 85%
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Measurement Conditions
DASY systam configuration, as far as not glven on page 1.

DASY Version DASYS Module SAR 16.4.0
Extrapolation Advanced Exirapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 10 mm with spacer
Zoom Scan Resolution dx, dy = 5mm, dz = 1.4mm Graded Ratio = 1.5 mm (Z direction)
Frequency 3900MHz +1MHz

HSL parameters at 3900 MHz

The following paramelers and caiculations were applied.

Temperature Permittivity Conductivity

Nominal HSL parameters 220°C 375 3.32 mho/m
Measured HSL parameters (22.0 £0.2)°C 38.6 +6% 3.32 mho/m £6%
HSL temperature change during test <05°C

SAR result with HSL at 3900 MHz
SAR averaged over 1 cm® (1 g) of HSL Condition
SAR tor nominal HSL parameters 20 dBm input power 7.03 Wikg
SAR for nominal HSL parameters normalized to TW 70.3 Wik £19.9% (k=2)
SAR averaged over 10 cm® {10 g) of HSL Condition
SAR for nominal HSL parametars 20 dBm Input power 2,47 Whkg
SAR for nominal HSL parameters normalzed to 1W 247 Wiy £19.5% (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with HSL at 3900 MHz

Impedance 4750-63|0
Return Loss 231 de

General Antenna Parameters and Design

| Electrical Delay (one direction} | 1,103 ns |

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

The dipole is made of standard semirigid coaxial cable. The cantar conductor of the feeding line Is directly connected to
the second arm of the dipole. The antenna is Iherefore short-circuited for DC-signals. On some of the dipoles, small end
caps are added to the dipole arms In order 1o improve matching when loaded according 1o the position as explained in the
*Measurement Conditions” paragraph. Tha SAR data are not affected by this change. The overall dipole length is still according
to the Standard. No excessive force must be applied 10 the dipole arms, because they might bend or the soldered connections
near the feedpoint may be damaged,

Additional EUT Data

l Manutactured by I SPEAG
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System Performance Check Report

Report No. HCT-SR-2507-FC005

May 21, 2025
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Impedance Measurement Plot for HSL
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Calibration Laboratory of e,

Schmid & Partner A=l
Engineering AG %

z-M 8004 Zurich, Switzertand BN

""'m\“\“

Accredited by tha Swiss Accrediation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cerificates

rmmmnmmnm»mmm,mmummmmﬁu
MWMNMMWWMnWmNmemMMNaW

Nummmmmmmmmmmuwumwmmvouammzz)'c“wawm

Calibrason Equipment used (MATE critial for calibraton)

Prmary Standards iD# Cal Date (Certificate No ) Scheduled Calibration
Power metar NRP2 SN; 104778 26-Mar-24 (No. 217-04036/04037) Mar-25

Power sensor NRP-201 SN: 103244 26-Mar-24 (No. 217-04036) Mar-26

Power sensor NRP-291 SN 103245 26-Mar-24 (No. 217-04037) Mar-25

Referance 20 dB Attanuator SN: BHG394 (20k) 26-Mar-24 (No. 217-04048) Mar-25

Type-N mismatch combination SN: 310082 106327 26-Mar-24 (No. 217-04047) Mar-25

Reference Probe EXIDV4 SN: 3503 07-Mar-24 (No. EX3-3503_Marz4) Mar-25

DAE4 SN 604 30-Jan-24 (No. DAEA-801 Jani24) Jan25

Secondary Stanards 0# Check Date (n house) Sct Check
Pawer meter E44198 SN: GBS 12475 30-Oct-14 {in hausa check Oct-22) In housa check: Oct-24
Power sansor HP 8481A SN: US37292783 07-0¢t-15 (in house chack Oct-22) in housa check: Oct-24
Powar saneor HP B481A SN: MY41093315 07-0et-15 {in house check Oct-22) In housa check: Oct-24
RF ganarator RS SMT-06 SN: 100672 15-Jun-15 (in hause check Oct-22) In house check: Oct-24
Natwork Analyzer Agilent EBISBA | SN: US41080477 31-Mar14 (in house chack Oct-22) In house check: Oct-24

Name Function

ﬂummmmuwmﬂmmnﬂmwﬂhwwdmwm.
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Calibration Laboratory of

Schweizerischer Kallbriesdienst
Schmid & Partner g Service sulsse d'dalonnage
Engineering AG Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzorland S

Swiss Calibration Service

Accredited by the Swiss Accreditation Senvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |IEC/IEEE 62200-1528, "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:
¢) 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 source is mounted in a touch configuration below the
center marking of the fiat phantom.

* 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
refiected power. 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 lo calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiphied 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 DASYS52 V52,104

Extrapolation Advanced Extrapolation

Phantom Modutar Fiat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy=4.0mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5250 MHz + 1 MHz

Frequency 5750 Mz 1 1 Wiz
5800 MHz + 1 MHz

Head TSL parameters at 5250 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 3549 4,71 mho!/m
Measured Head TSL parameters (22020.2)°C 3714+6% 4.65 mho/m £ 6 %
Head TSL temperature change during test <05°C — —

SAR result with Head TSL at 5250 MHz

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

SAR measured 100 mW input power 787 Wikg

SAR for nominal Head TSL parameters normatized to W 80.2 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 100 mW input power 229 Wikg

SAR for nominal Head TSL paramaters normalized to 1W 23.1 Wikg £ 19.5 % (k=2)
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Head TSL parameters at 5600 MHz
The following parameters and calculations were applied.

Temperature Pormittivity Conductivity

Nominal Head TSL parameters 220°C 355 5.07 mholm

Measured Head TSL parameters (220£02)°C 36526% 505mhoim+6%

Head TSL temperature change during test <05°C e e
SAR result with Head TSL at 5600 MHz

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

SAR measured 100 mW Input power B.17 Wikg

SAR for nominal Head TSL parameters normalized to 1W 82.1 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 2.33 Wikg

SAR for nominal Head TSL parameters normadized to 1W 23.5 Wikg £ 19.5 % (k=2)
Head TSL parameters at 5750 MHz

The following parameters and calculations wera applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 354 5.22 mho/m

Measured Head TSL parameters (220+0.2)°C 363+6% 522 mha/m + 6 %

Head TSL temperature change during test <08°C —_ —_
SAR result with Head TSL at 5750 MHz

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

SAR measured 100 mW input power 7.95 Wikg

SAR for nominal Head TSL parameters normalized to TW 79.9 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 2.26 Wha

SAR for nominal Head TSL parameters normalized to 1W 22.8 Wikg £ 19.5 % (k=2)
Certificate No: DSGHzV2-1107_Apr24 Page 4 of 11
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Head TSL parameters at 5800 MHz

The following parameters and calculations were appled

Report No. HCT-SR-2507-FC005

F-TP22-03 (Rev. 06)

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 353 527 mhoim

Measured Head TSL parameters (220+0.2)°C B2:6% 527 mhoim + 6 %

Head TSL temperature change during test <05°C - —-
SAR result with Head TSL at 5800 MHz

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

SAR measured 100 mW Input power 7.89 Wikg

SAR for nominal Head TSL parameters normalized to 1W 79.3 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 224 Wikg

SAR for nominal Head TSL parameters normatized to 1W 22.5Wikg £ 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 4900-27iQ
Retumn Loss -30.8 dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 5420+19)0
Return Loss -27108B

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 561Q0+16102
Return Loss -246 B

Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed fo feed point 5530+05i0
Retumn Loss -2594dB

General Antenna Parameters and Design

| Etectrical Delay (one direction) [ 1.196 ns

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

The dipole is made of standard semirigid coaxial cabie. 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 ams. because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

| Manufactured by | SPEAG |
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DASYS5 Validation Report for Head TSL
Date: 19.04.2024
Test Laboratory; SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1107

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750
MHz, Frequency: 5800 MHz

Medium parameters used: £= 5250 MHz: 6 = 4.65 S/m; £ = 37.1; p= 1000 kg/m® ,

Medium parameters used: f= 5600 MHz; ¢ = 5.05 S/m; & = 36.5; p= 1000 kg/m® ,

Medium parameters used: f= 5750 MHz: 6 = 5.22 S/m; 2. = 36.3; p= 1000 kg/m® ,

Medium parameters used: f= 5800 MHz; o = 5.27 S/m; & = 36.2; p = 1000 kg/m®

Phantom section: Flat Section

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

DASY 52 Configuration:

e Prohe: EX3DV4 - SN3503; ConvF(5.39, 5.39, 5.39) (@ 5250 MHz, ConvF(5, 5, 5) (@ 5600 MHz,
ConvF(4.98, 4.98, 4.98) (@ 5750 MHz. ConvF(4.86, 4.86. 4.86) (@ 5800 MHz; Calibrated:
07.03.2024

« Sensor-Surface: |.4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 30.01.2024

« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Senial: 1001
o DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0; Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 73.63 V/m: Power Drift = 0.09 dB

Peak SAR (extrupolated) = 26,9 Wikg

SAR(1 g) = 7.97 Wikg; SAR(10 g) = 2.29 W/kg

Smallest distunce from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 70.9%

Maximum value of SAR (measured) =~ 18.2 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 72.81 V/m; Power Drifi = 0.07 dB

Peak SAR (extrapolated) = 30.3 Wikg

SAR(1 g) = 8,17 W/kg: SAR(10 g) = 2.33 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 68%

Maximum value of SAR (measured) = 19.4 Wikg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 71.06 V/m; Power Dnft = 0,09 dB

Peak SAR (extrapolated) = 30.9 W/kg

SAR(1 g) = 7.95 W/kg: SAR(10 g) = 2.26 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 66.2%

Maximum value of SAR {measured) = 19.1 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 71.08 Vim: Power Drift = 0.08 dB

Peak SAR (extrapolated) = 31.1 Wikg

SAR(I g) = 7.89 Wikg: SAR(10 g) = 2.24 Wikg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 65.8%

Maximum value of SAR (measured) = 19.2 W/kg

dB
0

-7.00

-14.00
-21.00
-28.00

-35.00

0dB =194 Wikg = 12.88 dBW/kg
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Impedance Measurement Plot for Head TSL
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Appendix: Transfer Calibration at Four Validation Locations on SAM Head'

Evaluation Conditions (f=5250 MHz)

[ Phantom | SAM Head Phantom | For usage with cSAR3DVZ-RIL |
SAR result with SAM Head (Top)
SAR averaged over 1 cm’ (1 g} of Head TSL Condition
SAR for nominal Head TSL parameters normalized to 1W 85.8 Wkg * 20.3 % (k=2)
SAR averaged over 10 cm’ (10 g} of Head TSL condifion
SAR for nominal Head TSL parameters normalized to 1W 24,8 Wikg * 19.9 % (k=2)

SAR result with SAM Head (Mouth)

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

SAR for nominal Head TSL parameters normalized o 1W 85.0 Wikg £ 20.3 % (k=2)

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

SAR for nominal Head TSL parameters nomalized o 1W 240 Wikg £ 19.9 % (k=2)
SAR result with SAM Head (Neck)

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

SAR for nominal Head TSL parameters normalized to 1W 83.1 Wikg £ 20.3 % (k=2)

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

SAR for nominal Head TSL parameters normatized to 1W 23.9Wikg £ 19.9 % (k=2)
SAR result with SAM Head (Ear)

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

SAR for nomina! Head TSL parameters normalized to 1W 53.8 Wikg * 20.3 % (k=2)

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

SAR for nominal Head TSL parameters normalized to 1W 18,3 Wikg £ 19.9 % (k=2)
: Aaditional assesaments ouiside the current scope of SCS 0108
Certificate No: DSGHzV2-1107_Apr24 Page 10 of 11
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Appendix: Transfer Calibration at Four Validation Locations on SAM Head?

Evaluation Conditions (f=5800 MHz)

| Phantom | SAM Head Praniom | For usage with cSARIDVZRIL |

SAR result with SAM Head (Top)

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

SAR for nominal Head TSL parameters normalized to 1W 82.4 Wikg £ 20.3 % (k=2)

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

SAR for nominal Head TSL parameters nommalized 1o 1W 23.4Wikg 199 % (k=2)
SAR result with SAM Head (Mouth)

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

SAR for naming! Head TSL parameters nomalized 1o 1W B89.1 Wikg £ 20.3 % (k=2)

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

SAR for nominal Head TSL paramelers narmalized to 1W 254 Wikg £ 19.9 % (k=2)
SAR result with SAM Head (Neck)

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

SAR for nominat Head TSL parameters normalized o 1W 79.5 Wikg £ 20.3 % (k=2)

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

SAR for nominal Head TSL parameters

normalized to 1W

22.4 Wikg * 19.9 % (k=2)

SAR result with SAM Head (Ear)
SAR averaged over 1 em’ (1 g) of Head TSL Caondition
SAR for nominal Head TSL paramaters narmalized to 1W 56.6 Wikg £ 20.3 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR for nomanal Head TSL parameters normalized to 1W 19.1 Wikg £ 19.9 % (k=2)
:meommmummmscsmoa
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Certification of Calibration

Object D5GHzV2 — SN:1107

Calibration procedure(s) Procedure for Calibration Extension for SAR Dipoles.
Extended Calibration date Apr.19, 2026

Description SAR Validation Dipole at 5GHz

Note: Calibrated Before Testing. Prior to testing, the measurement paths containing a cable, amplifier,
attenuator, coupler or filter were connected to a calibrated source (i.e. signal generator) to determine the
losses of the measurement path.
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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:
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Impedance & Return-loss Measurement Plot for Head TSL

Trl 511 Smith(R+j<) Scale 1.000 U [F1]
H 5.2500000 GHz 48.755 0 1.6216 0 STEE pH

F
Start 5 GHz 201 Lin 10 kHz 0 dEm 10/10 Stop & GHz

511 Log Mag 10.00 des PO.000 dB [F1]
50,00

£.2500000 GHz -31.552 dE
40,00

I0.00
20.00
10.00
0. 000 L]

-10.00

-20.00

-30.00

-40.00

-s0.00 E.1G .25 4 £ 3G .43 E.EG E.&G E.7G .83 E.53G

Start 5 iGHz 201 Lin 10 kHz 0 dBm Stop 6 GHz
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Tri 511 smithiR+j*) sScale 1.000 U [F1]

[l 5.5000000 GHE 52.486% [0 -2.6964 0

Start 5iGHz 201 Lin 10 kHz 0 dBm 10410 Stop 6 GHz

511 Log Mag 10.00 de/ k0.000 dB [F1]
50,00

| 5.£000000 GHz -23.575 dB
40,00

30,00
20,00
10,00
0. 000 L]

-10. 00
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=11 smithiR+jx) Scale 1.000 U [F1]

S.7500000 GHZ 54,407 02,2807 0O

Start 5iGHz 201 Lin 10 kHz 0 dBm 10410 Stop 6 GHz
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201

Lin

0 dBm

10410
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Skop 6 GHz

cQo, 00
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o, o0

14,00

-1a.00

1d.00

dE

¢ ko.ooo de [F1]

-40,00
-E0.0a0
Start 5 GHz 201 Lin 10 kHz 0 dBm Stop & GHz
Caration | Extenstion | Certficate | Certiicate SAR | Measured Head | o | certficate SAR | Measured Head [ 0| Cerifente | Measured || Cerifieate | Measured | pifference | certfcate | Measured
ot ot Electrical | Target Head(1g)|  SAR(1g) Teny | |Taroet Head(109) | SAR(109) osce | b P d(ohm) ue" ohmy | Ohm Real He::' ohm) H“":(ohm) (Ohm) Retumloss | Returnloss PASS/FAIL
’ Delay(ns) |W/kg@17.0dBm | W/kg@17.0dBm | ' W/kg@17.0dBm |W/kg@17.0Bm [ ' e o . ¢ Imaginary | Head(dB) | Head(dB)
Real Real Imaginary | _Imaginary
04/19/2025 | 04/19/2026 | 1.1% 401 4 “025 116 115 043 490 88 0200 -2 1.6 a3 308 316 260 PASS
Catration | Extenstion | Certficate | Certiicate SAR | Measured Head | o .| Certficate SAR | Measured Head [ 0 | Cerifente | Measured || Cerifieate | Measured | pifference | certfcate | Measured
ot o Electrical | Target Head(1g)|  SAR(1g) Teny | |Taroet Head(109) | saR(109) st | b "d(ohm) H "d(ohm) (Ohm) Real He::loh ) H“":(oh ) (Ohm) Retumloss | Returnloss |Deviation(%) | PASS/FAIL
€ e Delay(ns) |W/kg@®17.0dBm | W/kg@17.0dBm ul W/kg@17.0dBm |W/kg@17.0dBm|  '°9 e e = s ONM | maginary | Head(dB) | Head(dB)
Real Real Imaginary | _Imaginary
04/19/2025 | 04/19/2026 | 1.1% a1 4 256 118 117 043 542 525 1700 19 27 46 274 236 292 PASS
Catiration | Extenstion || Certficate | Certiicate SAR | Measured Head | o .| Certficate SAR | Measured Head [ 0| Cerifente | Measured | Cerifeate | Measured | pifference | certfcate | Measured
ot o Electrical | Target Head(1g)|  SAR(1g) Teny | |Taroet Head(109) | SAR(109) osce | b ”d(oh | ”d(oh | hm) Rest He::loh ) H“":(oh ) (Ohm) Retumloss | Returnloss | Deviation(%) | PASS/FAIL
ate e Delay(ns) | W/kg@17.0dBm|W/kg@17.0dBm ul W/kg@17.0dBm | W/kg@17.0dBm 09 AL || L) = — ON™ | maginary | Head(dB) Head(dB)
Real Real Imaginary | _Imaginary
04/19/2025 | 04/19/2026 | 1.1% 40 39 238 114 113 -088 561 544 1700 16 23 07 246 216 220 PASS
Cabration | Extenstion || Certficate | Certiicate SAR | Measured Head | o .| certficate SAR | Measured Head [ 0| Cerifente | Measured || Cerifieate | Measured | pifference | certfcate | Measured
ot o Electrical | Target Head(1g)|  SAR(1g) Teny | |Taroet Head(109) | saR(109) st | b ”d(oh | ”d(oh 3 | by Rest | ":'Oh > | w ":(oh ) (Ohm) Retumloss | Returnloss | Deviation(%) | PASS/FAIL
ate ate Delay(ns) | W/kg@17.0dBm|W/kg@17.0dBm ul W/kg@17.0dBm | W/kg@17.0dBm 09 ARG || LG m) Real. | Head(Ohm) | Head(Ohm) | *yaginary | Head(dB) Head(dB)
Real Real Imaginary | _Imaginary
04/19/2025 | 04/19/2026 | 1.1% 40 39 164 113 112 “0.44 553 526 2700 05 4 15 259 241 -695 PASS
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Calibration Laboratory of ‘x.\v-\:[‘}m,

AN Schweizerischer Kalibrierdienst
Schmid & Partner % Sarvice sulsse détalonnage
Engineering AG ey Servizio svizzero df taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ‘&@k Swiss Calibration Service
Accredited by (he Swiss Accrecitation Sarvice (SAS) Accreditation No: SCS 0108

The Swiss Accreditation Service is ons of Ihe signatories to the EA
Multiiateral Agreemant for the recognition of caliberation cortificates

This calitiration certiicale documants e Irecsstlily 1 nabona! stan0ars. wivch realze e phrysHical umils of messuremenss (81)
The messurements and e uncertainties with cocfidencs probabilfy are ghven on the following pages and are part of e certficate.

Al cibrations huve been cantucted in the dosed y factity. (22 & 2°C and humidity < T0%.

Calbeation Equipment usad (METE aritical for calibration)

Primary Starcaeds o# Cal Date (Cortficale No ) Scheduiad Cs

Fowar sensor RAS NRP3IT SN 100087 25-Mar-24 (No. 217-04038) Mar-28

Reference 20 ¢B Allerustor SN B304 (20x) 26-Mar-24 (No. 217-08048) Mar-24

Wamatch combinaion SN: 34224 | 3600 25-Mar-24 (No. 217-04050) Mar.25

Refurencs Probe EX3DVA SN: 7405 01-Juk24 (No. EX3-7406_Ju24) Ju25

DAE4 Sh: 208 20224 (No DAEA.908 Mar24) Maf-25

Secondary Standards ID# Chack Datw {in housa) Scivduied Check

RF genarator Anagico APBINZOG | SN 827 18-Dec-18 (in house check Jan-24) I house check Jan325
Powar sensor NRP-Z23 SN 100186 10-48n-19 {in house check Jan-24) n house check: Jan-25
Power sersor NRP-18T SN 100050 28-Sep-22 (in house check Jan.24) n houss check. Jan-25
Notwork Anatyzer Keysight ES0B34 | SNIMYS4504221 31-0c118 (in house chack Oct32) 1 house check: Oct-24

Cadbrated by:
Approved by
Issusd: Septermer 18, 2024
Tha calbeation cerficats =nal rot ba rop ezt In full wigwut wilen o me v.
Cartificate No: DB 5GH2ZV2-1012_Sep24 Page 1ot 6
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Calibration Laboratory of A,

SN § b Kalibsri
Schmid & Partner - = ¢ Service sulsse d'étalonnage
Engineering AG 2 o Servizio svizzero di tarsura
Zoughausstrasse 43, 8004 Zurich, Switzsand K S swiss Cauibeation Service
il 4
Accradited by the Swas Accreditation Sendce (SAS) Aceroditation No.: SCS 0108

The Swiss Accreditation Sarvice is one of the signatories 10 the EA
Muttilsteral Agreement for the recognition of calibeation certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:
a) IECHEEE 62209-1528, "Measurement Procedure For The Assassment Of Specific Absorption Rate

Of Human Exposure To Radio Fraquency Fiekds From Hand-Held And Body-Worn Wirgless
Communication Devices - Part 1528: Human Models, Instrumentation And Procedures (Frequency
Range Of 4 MHz Te 10 GHz)", October 2020.

Additional Documentation:
b) DASY System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details 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 Paramelers with TSL: The dipole is mounted with the spacer to position its feed paint
exactly below the center marking of the flat phantom section, with the arms ortented paraliel to the
body axis.

Feed Point Impedance and Refurn Loss: These parameters are measured with the dipole positioned
under the liquid filled phantom. The Retumn Loss ensures low reflected power. No uncertainty
requirad

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

SAR normalized: SAR as measured, normalized 10 an input power of 1 W at the antenna connector.
SAR for nominal TSL parameters: The measured TSL parameaters are used 1o calculate the nominal
SAR result

The absorbed power density (APD): The absorbed power density is evaluated according fo
Samaras T, Christ A, Kuster N, "Compliance assessment of the epitheltal or absarbed power density
above 6 GHz using SAR measurament systems”, Bioslectromagnetics, 2021 (submitted). The
additiona! evaluation uncertainty of 0.55 dB (rectangular distribution) is considered

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%.

Certificats No: DO.5GH2V2-10M2_Sep2d Page2 ol &

F-TP22-03 (Rev. 06)

Page 303 of 307

The report shall not be (partly) reproduced except in full without approval of the laboratory.



Measurement Conditions

Report No. HCT-SR-2507-FC005

DASY system configuration. as far as not given on page 1,
DASY Version DASYE Vi6.2
Extrapolation Advanced Extrapolstion
Phantom NModular Flat Phantom
Distance Dipole Center - TSL sSmm with Specer
Zoom Scan Resolution dx, dy = 3.4 mm, dz =14 mm Graded Ratio = 1 4 (Z direction)
Froquency 6500 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 345 6.07 mhao/m
Measured Head TSL parameters (220x02)°C 3M626% 624 mhoim £ 6 %
Head TSL temperature change during test =g5°C — -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measurad 100 mW input power 29.7 Wikg
SAR for nominal Head TSL parameters normalized to 1W 297 Wikg £ 24.7 % (k=2)
SAR averaged over & cm® {8 g) of Head TSL Condition
SAR measured 100 mW input powar 6.64 Wika
SAR for nominal Head TSL parameters nomalized fo 1W 66.5 Wkg £ 24.4 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 100 mW Input power 545 Wikg
SAR for nominal Head TSL paramelers nommalized to 1W 54.6 Wikg 1 24.4 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed 1o feed pont 5110-65j0
Retumn Loss -251dB
APD (Absorbed Power Density)
APD averaged over 1 cm® Condition
APD measured 100 mW input power 296 Wim*
APD measured noemalized to 1W 2060 Wim® £ 29.2 % (k=2)
APD averaged over 4 cm? condition
APD measured 100 mW input power 133 Wim*
APD mesasured nommalized to W 1330 Wim'® £ 28.9 % (k=2)

*The ruporied APD values have baen derfved using the nsSAR g and peSARSgG

General Antenna Parameters and Design
After long term use with 100W radiatad power, only a slight warming of the dipole near the feedpoint can be measwed

T dipole is made of standard semingid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the digole. The antenna is thesefore short-circuited for DC-signals. On some of the dipoles, small end caps
am added to the dipole arms in order to improve maiching when lcaded according 1o the position a8 explained in the
‘Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length (s ssill
according to the Standard,

No excessive force must be applied fo the dipole arms, because thay might bend or the sokiered connecthions near the
feedpoint may be damaged

Additional EUT Data

Manufactured by | SPEAG
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DASY6 Validation Report for Head TSL
Measurement Report for D6.5GHz-1012, UID 0 -, Channe! 6500 {6500.0MHz)

Device under Test Properties

Name, Manufacturer Dimensions [mm) IMEI DUT Type
D6.5GHz 16.0 x 6.0x 300.0 SN 1012
Exposure Conditions
Phantom Position, Test  Band Group, Frequency Conversion TSL Cond. TSL
Section, TSL Distance uip [MMz] Factor [S/m] Permittivity
[mm]
Flat, HSL 500 Band cw 6500 5.14 B.24 346

Hardware Setup

Phantom T5L Probe, Calibration Date DAE, Callbration Date

MFPF V8.0 Center - 1182 HEBLE00-10000VE EX3DV4 - SN7405, 2024-07-01 DAEA Sn208, 2024-03-27
Scan Setup Messurement Results
Zoom Scan Zoom Scan
220x220x 220 Date 2024-09-17, 13:56
5 34%34%14 psSARLE [W/Kg) 29.7
Sensor Surface [mm 14 psSAREg (W/Kg] 6.64
Graded Grid Yes psSAR10g [W/Kg] 545
Grading Ratio 14 Powes Drift [dB) 0.02
MAIA N/A Power Scaling Disabled
Surface Detection YMS+Bp Scaling Fax iB)
Scan Method Measured TSL Correctio No correction
M2/ (%] 50.5
Dist 3dB Pegk [mm] 48
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Impedance Measurement Plot for Head TSL

Curtificate No: DE.SGHzV2-1012 Sap24 PapueBolb

F-TP22-03 (Rev. 06) Page 307 of 307

The report shall not be (partly) reproduced except in full without approval of the laboratory.



