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This calibration certificate documents the traceabiity to national standards, which reafize the physical units of measuremants (S1)
Tha measuramants and the uncertainties with confidence probability are given on the foliowing pages and ame part of e certificate
Al calibrations have bean conducted In the dosed iaboratory faciity: environment lemperature (22 £ 3)°C and humidity < 70%.

Caibration Equpment used (METE critical for calibration)

Primary Standards D# Cal Date {Certificale No. ) Schedued Calbration
Power meter NRP2 SN: 104778 26-Mar-24 (No. 217-D4006/04037) Mar-25

Power sensor NRP-Z91 SN 103244 26-Mar-24 (No. 217-04036) Mar-25

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

Referance 20 4B Atteruaion SN: BHY394 {20k) 26-Mar-24 (No. 217-04046) Mar-25

Type-N mismatch combination SN: 310882 ! 05327 26-Mar-24 (No. 217-04047) Mar-25

Reference Probe EX3DVA SN 7348 03-Nov-23 (No. EX3-7340_Now23) Now-24

DAE4 SN: 801 30-Jan-24 (No. DAEA-601_Jan24) Jan-25

Saconvary Standacds n# Chack Date (in ) Suheduled Check
Power meter E44108 SN: GH3I8S512475 30-0ct-14 (In house check Oct-22) I house chack: Oot-24
Power sensor HP 8481A SN: US37202783 07-0c4-15 (in housa check Oct-22) n house chack: Oct-24
Power sensor MP 8481A SN: MY41083315 07-0¢t-15 (in house check Oct-22) n house check: Oct-24
RF generator RAS SMT.08 SN: 100872 15-Jun-15 (in house check Oct-22) In house check: Oct-24
Network Analyzer Aglent EBIS8A | SN: US41080477 3%Mar-14 (in house check Oct-22) In house check: Oct-24

Name

Function Signature

lssued: Apell 23, 2024

This calibration cetificale shall not be reproduced except In full without written approval of the faborasory.
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Calibration Laboratory of S,

A Schwelzerischer Kalibrierdienst
Schmid & Partner %’E g Sarvice sulsse d'étatonnage
Engineering AG =S¥ Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland N S Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accroditation Service is one of the signatories to the EA
Multilateral Agre 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) |EC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-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:

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

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

* 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
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 DASY52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculstions were applied.
Temperature Pormittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (220£02)°C 408:6% 1.39 mhoim £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 9.67 Wikg
SAR for nominal Head TSL parameters nommalized to 1W 39.0 Wikg £ 17.0 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Head TSL condition
SAR measured 250 mW input power 5.08 Wikg
SAR for nominal Head TSL parameters normalized 10 1W 20.4 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 to feed point 4590-7.0jQ
Retumn Loss -215d8

General Antenna Parameters and Design

| Etectricai Delay (one direction) | 1203 ns

After long term 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 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 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 force must be applied to the dipole arms, because they might bend or the soldered connections near the
feadpolnt may be damaged.

Additional EUT Data
[ Manufactured by | SPEAG |
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DASYS5 Validation Report for Head TSL
Date: 15.04.2024
l'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DI1800V2; Serial: D1800V2 - SN:2d007
Communication System: UID () - CW; Frequency: 800 MHz
Medium parameters used; £= 1800 MHz; 6 = 1.39 S/m; & = 40.8: p = 1000 kg/m’

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

DASY 52 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(8.63, 8.63, 8.63) @ 1800 MHz; Calibrated: 03,11.2023
o Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics; DAE4 Sn601; Calibrated; 30.01.2024
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 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=5Smm, dz=5Smm

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

Peak SAR (extrapolated) = 17.9 W/kg

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

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

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

Maximum value of SAR (measured) = 15.0 Wikg

-3.00
6.00
-9.00

-12.00

15.00

0dB =150 Wkg=11.76 dBW/kg

Certificate No: D1800V2-23007_Apr24 Page 50f 6

F-TP22-03 (Rev. 06) Page 204 of 274

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



H—a- Report No. HCT-SR-2407-FC004-R2

Impedance Measurement Plot for Head TSL
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m;nhgnm:gs. 8004 Zurich, Switzerland Ty NS/ S guiss Calibration Service

Accredited by the Swiss Accreditation Servics (SAS)
The Swiss Accreditation Service Is one of the signatores to the EA
Multilataral Agreament for the recognition of calibration certificates

AN N

Accreditation No.: SCS 0108

client HCT Certificato No. [)1900V2-5d032_Jan24
Gyeonggl-do, Republic of Korea

CALIBRATION CERTIFICATE
Object D1900V2 - SN:5d032
Calibration procedure{s) QA CAL-05.v12

Calibration Procedure for SAR Validation SourcasbetweenOT-a GHz

E

Calibeation date : 18, 2024 ‘74 < l? %‘

January 18, Gw St

WLy, T b'U( aLvl

Al calibrabons have been cooducied In the closed lab

Cafibration Equipment used (M&TE critical tor calbration)

y taciity: ar

This calibeation cedificate documents the traceabiity o national standards, which realize the physical units of measurements (St)
The measwrements and the uncertalntias with confidence probatiiity are given on the following pages and are parn of the canificate

it temperature (22 « 3)°C and humidity < 70%

This calibeation certificale shall not be reproduced except in Tull without written approval of the Saboratory.

Primary Standarts ID ¢ Cal Date (Certificate No.) Scheduled Calibration

Power matar NAP2 SN: 104778 30-Mar-23 (Na. 217-03804/03806) Mar-24

Power sansce NRP-Z81 SN 103244 30-Mar-23 (No. 217-03804) Mar-24

Power sensce NAP-281 SN 103245 30-Mar-23 (No. 217-03805) Mar-24

FAeterence 20 dB Attenuator SN BHE304 (20k) 30-Mar-23 (No. 217-03809) Mar-24

Type-N mismatch combination SN 310082 / 068227 30-Mae-23 (No. 217-03810) Mar-24

Aelerence Probe EXIDVA SN 7349 03-Nov-23 (No. EX3- 7349 Nov2d) Nov-24

DAE4 SN 801 03-0c1-23 (No. DAE4-601_Oct23) Oct-24

Secondary Standards D # Check Date (in house) Schaouled Chack

Power meter E44198 SN: GB38512475 30-Oct-14 {in house chack Oct-22) In house chack: Oct-24

Pawer sansor HP B481A SN: US37202783 07-0ct-15 (in housa chack Oc1:22) In house chack: Oct-24

Power sansor HP 84814 SN: MY41083315 07-0ct-15 (In housae chack Oct:22) In house check: Oct-24

RF generatar R&S SMT-06 SN: 100672 15Jun-15 (n housa check Oct-22) In house check: Oct-24

Network Analyzer Aglent EBISEA | SN: US41080477 31-Mar-14 (In houss check Oct-22) In house check: Oct-24
Name Function Sgnatue

Calibrated by: Paulo Pina Labaratory Technician E Z >

/=
Approved by Syen Kithn Techrcal Managar

o

Issued: Janusry 15, 2024

Certificate No: D1800V2-50032_Jan24
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdianst

c Service suisse d'étalonnage
Servizio svizzero di taraturs

S Swiss Calibeation Service

Accredited by Ihe Swiss Accreditation Senica (SAS) Accreditstion No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agr it 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.

o Rstum Loss; This parameter is measured 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 is stated as the standard uncertainty of measurement
mulitiplied 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 Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220'C 40.0 1.40 mha/m
Measured Head TSL parameters (220x02)"C 413+6% 1.40 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 9.97 Wikg
SAR for nominal Head TSL parameters normalized 10 1W 40.2 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.22 Wikg
SAR for nominal Head TSL parameters normalized to 1W 21.0 Wikg = 16.5 % (k=2)
Certificate No: D1800V2-5d032_Jan24 Pago 30l 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5028+ 680
Retum Loss -234dB

General Antenna Parameters and Design

| Esectrical Delay (one direction) | 1.182 ns |

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

The dipole is made of standard semingid coaxial cable. The canter conductor of the feeding line i 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 maiching when loaded according to the position as explained in the
*Measurement Conditions' paragraph. The SAR data are not affected by this change. The overall dipole langth is still
according to the Standard,

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

feadpoint may be damaged.
Additional EUT Data
| Manutsctured by | SPEAG
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DASYS5 Validation Report for Head TSL

Date: 18.01.2024

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d032

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: = 1900 MHz; o = 1.4 S/m; & = 41.3; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(8.43, 8,43, 8.43) @ 1900 MHz; Calibrated: 03.11.2023
Sensor-Surface: | .4mm (Mechanical Surface Detection)

Electronics: DAEA Sn601; Calibrated: 03.10.2023

Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001

DASY52 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=5Smm, dy=5mm, dz=5mm

Reference Value = 109.9 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 18.3 W/kg

SAR(1 g) = 9.97 W/kg; SAR(10 g) = 5.22 W/kg

Smallest distance from peaks to all points 3 dB below = 9.8 mm

Ratio of SAR at M2 to SAR at M| = 54.9%

Maximum value of SAR (measured) = 15.5 Wikg

dB
0

-3.00

6.00

-9.00

-12.00

-15.00

0dB =155 W/kg = 1190 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accradited by the Swiss Accredtation Service (SAS)
The Swisa Accreditation Service Is one of the signatories to tha EA
Multilsteral Agreement for the recognition of calibration cortiticates

Calibration procedure{s)

Caltyraton date

Report No. HCT-SR-2407-FC004-R2

Schweizerischer Kalibrlerdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No. D2300V2-1010_Jul23

QA CAL-05.v12
mmumvmmwmamem

July 19, 2023

Calibention Equipmant usad (MATE critical for colbration)

This csbration ceniicate decuments the traceatdity to natianal standards. which realize the physical units of measuromants (s,
Tha measurements and the uncertanties with coréidence probiabilty are given on the folowing pages and are pant of the canificate.

Al calibrstions have bean conducted in the dosed laboratory facilty: environment temperature (22 + 3)°C and humidty < 70%.

T'is calioration certificate shafl not be reproduced excepl in ful without writien approval of the labaratory. — —

Primary Standards D # Cal Date (Cartificase No.) Scheduled Calbiration

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

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

Power sensor NRP.291 SN; 10a245 30-Mar-23 (No. 217-03806) Mar-24

Reterance 20 dB Attenuator SN: BHO394 (20k) 30-Mar-23 (No. 217-02809) Mar-24

Type-N mismatch combination SN: 310882 { 06327 30-Mar-23 {(No, 217-03810) Mar-22

Refetence Prote EX30VA SN: 7349 10-Jan-23 (No. EX3-7348_Jan23) Jan-24

DAE4 | SN 801 18-Dec-22 (No. DAE4-601_Dec22) Dec-23

Secondary Standards 10 # Check Date (In housa) Scheduled Check

Power meler E44198 SN: GB3g512478 30-0Oct-14 (in house check Oct-22) In houss check: Cct-24

Power sansor HP B481A SN: US37292783 07-0¢1-15 (in house check Oct-22) In housa check. Dat-24

Pawer sansor HP B481A SN: MY41093315 07-0ct-15 (in hovas check Oct-22) In house check: Oct-24

RF penarator R&S SMT-06 SN: 100872 15-Jun-15 (in house check Oct-22) In housea check: Oct-24

Natwork Analyzer Agllent EBISSA | SN: US41080477 31-Mar-14 (in hausa check Oct-22) In house chack: Oct-24
Neme Function Signaturs

Calbrated by Paufo Fina - Laboralary Technician {

& (Y —
Approved by: Mﬂm\ Technical Manager

S

Issued: July 18, 2023

|
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Calibration Laboratory of S, S Schweizerischer Kaiibrierch

Schmid & Partner % G Service suisse détalonnage
Engineering AG e Servizio svizzero di tarstura

Zeughausstrasse 43, 8004 Zurich, Switzertand TN S swiss Calibration Service

Accradited by the Swiss Accraditation Service {SAS) Acereditstion No.: SCS 0108

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

Multilateral Agroement 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 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 (Freguency 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.
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 uncentainty 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 DASY52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2300 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 385 1.67 mholm
Measured Head TSL parameters (220+02)"C 383+6% 1.868 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 power 12.2 Whkag
SAR for nominal Head TSL parameters normalized 1o 1W 48.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 5.95 Wikg
SAR for nominal Head TSL parameters normalized to 1W 23.6 Wikg = 16.5 % (k=2)

Certificate No- D2300V2-1010_Ju3
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 48440-092
Retum Loss -34.6dB

General Antenna Parameters and Design

I Electacal Delay (one direction) J 1.170ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line & 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 amms In order to improve matching when loaded according 10 the posifion 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 to the dipole arms, because thay might bend ar the soldered connactions near the
feedpoim may be damaged
Additional EUT Data
| Manufactured by | SPEAG |
Certificate No: D2300V2-1010_Jul23 Page4of &
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DASYS5 Validation Report for Head TSL

Date: 19.07.2023

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN:1010

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

Medium parameters used: f = 2300 MHz; o = 1.68 S/m; & = 38.3; p = 1000 kg/m*
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(7.98. 7.98, 7.98) @ 2300 MHz; Calibrated: 10.01.2023
Sensor-Surface: |.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated; 19.12.2022

Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

DASY52 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 = | 15.7 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 21.7 W/kg

SAR(1 g) = 12.2 W/kg: SAR(10 g) = 5,95 W/kg

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

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

Maximum value of SAR (measured) = 18.9 W/kg

Certiticate No: D2300V2-1010_Jui23 Page Sof 6

F-TP22-03 (Rev. 06)
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of S Schweizerischer Kaibrierdienst
Schmid & Partner G Service suisse détalonnago
Engineering AG Servizio svizzero di taratura

S Swiss Calibeation Service
Acoreditation No.. SCS 0108

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swss Accreditation Sanice (SAS)
The Swiss Accreditation Service is one of the signatories to the EA

Multiateral Agr for the gnition of calibration certificates
Clont  HCT Certificats No. D2450V2-743 Mar24
Gyeonggi~do, Republic of Korea

Y s A - o), 1

#

B WV | /(/
R M 0 T

CALIBRATION CERTIFICATE

Otyeot D2450V2 - SN:743
wrdvog | Wrg iy
Calibration procecura(s) QA CAL-D5.v12
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Cafibration date: March 14, 2024

This calibeation certificate documents the Iraceabilty 1o national standards, which realize Ihe plysical urits of measurements 151).
The measuramants and the uncanainties with confidence prabability are given on the following pagas and are pan of the cenilicate

Al calibrations have been conducted in the closed laboratory facility. emironment tampersture (22 + 3)°C and Tumidity < 70%

Calibration Equipment used (MATE critical tor calibeation)

Primary Standards D# Cal Dats (Caniticate No.) Scheduled Calibration

Powsar meter NRP2 SN; 104778 I0-Mar-23 (No. 217-03804/03805) Mar-24

Powear sensor NAP-Z91 SN: 106244 30-Mar-23 (No. 217-03804) Mar-24

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

Aat B 20 dB Aty SN BHE394 (20k) 30-Mar-23 (No. 217-03809) Mar-24

Type-N mismatch combination SN 510982 / 06327 30-Mar-23 (No, 217-03810) Mar-24

Aelecence Probe EXA0VA $N: 7349 03:Nov-23 (No. EX3-7349_Nov23) Nov-24

DAE4 8N 601 A0-Jan-24 (No. DAE4-601_,lan24) Jan-25

Sacondary Standards [ Chack Dale (in house) Scheduled Check

Power meter E44198 SN: GB38512475 30-0Oct-14 {in house chack Oct-22) In house check; Oct-24

Fower sangor HP BAH1A SN: US37282783 07-0Oct-15 (In house check Oct-22) In house checi: Oct-24

Power sensor HP Baa1A SN: MY41083315 07-0ct-15 {in house check Oct-22) In house check: Oct-24

RF garerator RAS SMT-06 SN 100872 15-Jun-15 (in housa check Oct-22) In house check: Cot-24

Natwork Analyzer Agilent EB358A | SN: US41080477 F1-Mar-14 {In house check Oct-22) In houss check: Oct-24
Nama Function Signgture

Caltorated by Ksegimir Franjic Laboemtory Technician

Appraved by Svan Konn Tachrical Manager - ”

lssued: Masch 15, 2004

Tmealmfnmnceﬂmcmosmlnuhoropmmedexcemm!mmtmuwmnwmlonmmm

Certificate No: D2450V2-743_Mar24

F-TP22-03 (Rev. 06)
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Calibration Laboratory of

= Saltent
Schmid & Partner 2 Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland S Swiss Calibration Service

Accredited by the Swiss Acceditation Servce (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Servioe Is one of the signatories to the EA

Muttiisterai Agr 1 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 Specitic
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.

* 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
reflacted 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
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Cartificate No: D2450V2-743_Mar24 Page20l 7
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Measurement Conditions

DASY system configuration, as far as not given on page 1
DASY Version DASYS52 VE2.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
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 302 1.80 mho/m
Measured Head TSL parameters (220+02)°C 385+6% 1.83 mho/m + 6 %
Head TSL tomperature change during test <05°C — e
SAR result with Head TSL
SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.1 Wikg
SAR for nominal Head TSL parameters 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 input power 6.09 Wikg
SAR for nominal Head TSL parameters normalized to 1TW 24.2 Wikg = 16.5 % (k=2)
Centificate No: D2450V2-743_Mar24 Page 30l 7
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5450+61 12
Return Loss -228d8

General Antenna Parameters and Design

| Esectrical Delay (one direction) | 1.159 ns |

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

The dipoie 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-circurted for DC-signals. On some of the dipoles, small end caps
are added 10 the dipole amms 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 averadl dipole length is still
according to the Standard.

No excessive force must be appiled to the dipole arms, because they might bend or the soidered connections near the
feedpoint may be damaged.

Additional EUT Data

| Manufactured by | SPEAG |

Cerfificate No: D2450V2-743_Mar24 Page 4 of 7
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DASYS5 Validation Report for Head TSL

Date: 14.03.2024

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:743

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

Medium parameters used: f = 2450 MHz: o = 1.83 S/m: & = 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) @ 2450 MHz: Calibrated: 03,11.2023
Sensor-Surface: L.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated; 30.01.2024

Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 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 = 115.1 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 26.4 W/kg

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 Wrkg

Cenificate No: D2450V2-743_Mar24 Page 5 of

F-TP22-03 (Rev. 06)
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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 Condition

| Phantom | SAM Head Phantom | For usage with cSARIDV2-RAL

SAR result with SAM Head (Top = C0)

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

SAR for nominal Head TSL parameters normalized 1o 1W 55.2 Wikg = 17.5 % (k=2)

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

SAR for nominal Head TSL paramaters 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 nommalized to 1W 56.3 W/kg = 17.5 % (k=2)

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

SAR for nominal Head TSL parameters normalized to 1W 27.0 Wikg = 16.9 % (k=2)
SAR result with SAM Head (Neck = H0)

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

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

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

SAR for nominai Head TSL parameters normahized 1o 1W 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 1o 1W 34.0 Wikg £ 17.5 % (k=2)

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

SAR for nominal Head TSL parameters nommalized to 1W 17.1 Wikg = 16.9 % (k=2)

' Additional assessments oulside the current scope of 5CS 0108

Cortficate No: D2450V2-743_Mar24
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Report No. HCT-SR-2407-FC004-R2

Bervizio svizzero di taratura

Accreditation No.: SCS 0108

Object

Calibeation procedureds)

Catoration date:

CALIBRATION CERTIFICATE

— ":’ FEN
D2600V2 - SN:1015 el e

T S -
QA CAL-05.v12 U Alonpsl ey 2e2{ 590 o7

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

April 22, 2024

| Calibration Equipmant used (METE crifical for calitration)

This calibration cerificate documants the traceatiity to nalionat standards, which malize the physical units of messursments {S1).
Tha messutements and the uncartainties with confidence probability are given on the following pages and are part of the cemticate

Al calibenbons have bean conducted in the cosed lnboratory fachity: environment temperature (22 = 3)°C and himidity < 70%.

Thwlwubncmmesmnnmborwmmdexoqnh?ulmmnmawfovuonmlammv.

Primary Standards D # Cal Date (Certificate No.) Schaduled Cabration

Pawar meter NRP2 SN; 104778 26-Mar-24 (No. 217.04036/04037) Mar-25

Power sensor NRP-291 SN: 103244 26-Mar-24 (No. 217.04035) Mar- 25

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

Raference 20 0B Anenuator SN: BRI (20K) 26-Mar-24 (No. 217-04046) Mar-25

T'ype-N mismasch combination SN; 310882 / Da327 26-Mar-24 (No. 217-04047) Mas-25

Fatarance Probe EX30V4 SN 7349 03-Nov-23 (No. EX3-7349_Nov2s) Now-24

DAE4 SN: 601 S0vJan-24 (No. DAE4-601_Jsn24) Jan-25

Secondary Standards ¢ Check Dats {In house) Schedued Check

Pownr mater E44198 SN: GBIR512475 30-0cl-14 (n house check Oct-22) In hausa check: Oct-24

Power sansor HP B481A SN: US57292763 07-0ct-15 (in housa check Oot-22) In house chack: Oct-24

Powar sansor HP 8481A SN: MY41093315 07-0ct-15 (in housa check Oct-22) In housea check: Oct-24

RF genarator RAS SMT-06 SN: 100872 15-Jun-15 (n house check Oct-22) In house check: Oct-24

Network Analyzer Aglant EBISSA | SN: US41080477 31-Mar-14 (in house check Dct-22) In house chack: Oct-24
Nama Function Sugngmm

Caliroted by. Joanna Lasha) Laboratory Tachnician ;I ! i ,

Approved by Swven Kahn Tachnical Manager

e

Issuad April 23, 2024
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzeriand

S Schwelzerischer Kadibriardienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Sarvice

Accrodited oy the Swiss Accroditation 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 centificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z
NIA 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.

* 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
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

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

Report No. HCT-SR-2407-FC004-R2

DASY system configuration, as far as not given on page 1.
DASY Version DASY52 V52.10.4
Extrapolation Advanced Extrapciation
Phantom Modukar Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.0 1.96 mho/m
Measured Head TSL parameters (220+0.2)°C 374:6% 2.04 mhoim £ 6 %
Hoad 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 14.5 Wha
SAR for nominal Head TSL parameters narmalized to W 56.4 Wikg £ 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measurad 250 mW input power 6.41 Wikg
SAR for nominal Head TSL parameters normalized to 1W 252 Wikg £ 16.5 % (k=2)

Certificate No: D2600V2-1015_Apr24
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 4840-51|0
Return Loss -252d8

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.150 ns

After long term use with 100W radiated power, only @ sight 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 directly connected to the
second arm of the dipole, The antenna is therefore short-circuited for DC-signals. On some of the dipotes, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explalned in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data
| Manutactured by | SPEAG
Cartificate No: D2600V2-1015_Apr24 Page dof 6
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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: £= 2600 MHz; a = 2.04 S/m; & = 37.4: p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASYS52 Configuration:
o Probe; EX3DV4 - SN7349; ConvF(7.84, 7.84, 7.84) (@ 2600 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: QDOO0OPS0AA; 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=5Smm, dy=5mm, dz=Smm

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 W/kg

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

Ratio of SAR at M2 to SAR at M =49 4%

Maximum value of SAR (measured) = 24.2 Wikg

-4.96
-9.92
14.88

-19.84

24.80

0 dB ~ 24.2 Wikg = 13.84 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of e, wimiae Schweizertscher Kallbrierdienst
Schmid & Partner % “ g Service suisse d'dtalonnage
Engineering AG —: & Servizio svizzero di tarstura
Zeughausstrasse 43, 8004 Zurich, Switzorland %% ,‘m\ﬁ o ‘,i' S Swias Calibration Service
Accredited by the Swss Accreditaton Sarvice (SAS) Accreditation No.: SCS 0108

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

This calibration certificate documents the tracaablity to national standarcs, which realize the physical units of measuremants (51).
The measuraments and 1ha uncansinties with confidence probability ara given on the following pages and are part of the certificats.

Al caltbrations have been conducted in the dosad boratory fadlily: environment temperstiee (22 £ 3)°C and humdily < 70%.

Calibration Equipmant used (MATE crtical for calibeation)

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration

Pawer meter NRP2 SN; 104778 30-Mar-23 (No. 217-03804/03805) Mar.24

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

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

R 20 &8 Afternusator SN: BHEIBS (20k) 30-Mar-23 (No, 217-03809) Mar-24

Type-N mismatch combnaton SN: 310882 / 06327 30-Mar-23 (No. 217.03810) Mar-24

Reference Probe EX3DV4 SN: 3503 O7-Mar-23 (No. EX3-3503_Mar23) Mar-24

DAE4 SN: 601 03-0ct1-23 (No. DAE4-801_Oct23) Oct-24

S dary Standards 1D ¥ Check Date (in house) Scheduled Chack

Power mater £44198 SN: GBIR512475 30-Oct-14 (In housa check Oct-22) In house check: Oct-24

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

Power sensor HF 84814 SN MY41093315 07-0Oct-15 (In housa check Oct-22) In houss check: Oct-24

RF generator R&S SMT-05 SN 100072 15-Jun-15 (in house check Oct-22) in house check: Oct-24

Network Analyzer Agllamt E8358A | SN US41080477 J1-Mar-14 (in house check Oct-22) In house check: Oct-24
Name Funcson

Approved by:

This caiibration certificate shak not ba reproduced axcept in full without wiitlen approval of the iaboratory.
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Calibration Laboratory of oS, S Schweizerischer Kaiibrierdienst

Schmid & Partner S ¢ Service suisse détaionnage
Engineering AG L Sarvizio svizzero di taratura

Zougngl\;nurmng& 8004 Zurich, Switzerland ‘-4@;3 S guwiss Calibeation Service

Accrecied by the Swiss Accreditason Senvice (SAS) Accreditation No.: SCS 0108

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

Multitateral Ag 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 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:
¢) 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.

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 85%.

Certificate No: D3500V2-1132_Jan24 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS52 V52.10.4
Extrapolation Agvanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx,dy=4mm,dz =14mm Graded Ratio = 1.4 (Z direction)}
Frequency 3500 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 379 2.91 mha/m
Measured Head TSL parameters (220202)°C 38126% 2% mhoim+ 6%
Head TSL temperature change during test <05°C — —
SAR result with Head TSL
SAR averaged over 1 em?® (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.50 Whkg

SAR for nominal Head TSL parameters

normalized to 1W

5.1 Wikg + 19.9 % (k=2)

SAR averaged over 10 cm?® (10 g) of Head TSL condition
SAR measured 100 mW input power 2.48 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.6 Wikg £ 19.5 % (k=2)

Certificate No- D3500V2-1132_Jan24
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 5190-38i0
Retum Loss -276dB

General Antenna Parameters and Design

| Esectrical Delay (one direction) | 1.130 ns ]

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

The dipole is made of standard semirgid coaxlal cable. The center conductor of the feeding fine is direclly 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 addad to tha 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 iength is still
according to the Standard.

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

Additional EUT Data
| Manutactured by [ SPEAG
Cerificate No: D3500V2-1132_Jan24 Page 4 of 6
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DASYS Validation Report for Head TSL

Date: 23.01.2024

l'est Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 3500 MHz; Type: D3500V2; Serial: D3500V2 - SN:1132

Communication System: UID 0 - CW; Frequency: 3500 MHz

Medium parameters used: = 3500 MHz 6 = 2.9 S/m; & = 38.1; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration;

Probe: EX3DV4 - SN3503; ConvF(7.91, 7.91, 7.91) (@ 3500 MHz; Calibrated: 07.03.2023
Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 03.10.2023

Phantom: Flat Phantom 5.0 (front); Type: QDOOOP50AA; Senial: 1001

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

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3500MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 66.18 V/m; Power Drift = (.08 dB

Peak SAR (extrapolated) = 17.1 W/kg

SAR(1 g) = 6.50 W/kg; SAR(10 g) = 2.46 W/kg

Smallest distance from peaks to all points 3 dB below = 8.4 mm

Ratio of SAR at M2 to SAR at M| = 75.7%

Maximum value of SAR (measured) = 12.2 Wikg

|
|

dB8
0

-6.94

-13.89

-20.83

21.78

-34.72

0dB =122 Wkg = 10.86 dBW/kg

Certificate No: D3500V2-1132_Jan24 Page 5of 6
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of {&"'@"‘z} S Schweizerischer Kalibrierdienst
Schmid & Partner % G Bervics suisse détalonnage
Engineering AG T Servizio svizzero di taratura
Zeughsusstrasse 43, 8004 Zurich, Switzorland -4,,'/,/,:?‘\‘“@ S Swiss Calibration Service
Accrediled by the Swiss Accreditation Senvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o tha EA
Multilateral Agreamant for the recognition of calibration certificates

Certificate No. D3700V2-1105_Nov23

ol

Object D3700V2 - SN:1105

Calitentian procadurs(s) QA CAL-22.v7 .
Calibration Procedure for SAR Validation Sources between 3-10 GHz

Catbration dase: November 20, 2023

Thes calibention certificate dgocuments the receabiity 1o national standards, which realize the physical unita of measuremants (SI).
The measurmmania and tha uncenainties with confidanca probability ane given on the fallowing pages end are part of the cartificate
All catbrations havee baen canducted in tha closad labaratory facility: envircamant tempeeature (22 + 3)°C and humnidity < 70%,

Calbraton Equipment used (MATE critical for calidration)

Primary Standards 0¥ Cal Date {Certificate No.) Scheduled Calbration
Powar mater NRP2 SN 104778 30-Mar-23 (No. 217-03804/103805) Mar-24
Power sensor NRP-Z81 SN 103244 30-Mar-23 (No. 217-03504) Mar-24
Power senscr NRF-281 SN 103245 30-Mas23 (No, 217-03805) Mar-24
Aeference 20 d8 Attenuator SN BHE3 (20k) 30:Mas-23 (No. 217-03809) Mar-24
Type-N miamaich combination SN: 310882 / 06327 J0-Mar23 (No. 217-03810) Mar-24
Reference Probe EX3DV4 SN 3508 A7-Mar-23 (No. EX3-3504_Mar23) Mer-22
DAE4 SN 601 03-0ct-23 {No. DAES-801_Oct23) Oct-24
Sacondary Standasds 10 # Chack Date (in house) Scheduied Check
Power meter E44158 SN: GB39512475 30-Oct-14 {in house check Oct-22) In housa check: Dct-24
Powar sansor HP B4B1A SN US37292783 07-0ct-15 (in housa check Oct-22) In house check: Oct-22
Powar sensor HP BAB1A SN MY41033315 07-0ct-15 (in house check Oct-22) In house chack: Oct-24
RF genorator R&S SMT-06 | Sk 100972 15Jur15 {In house check Oct-22) In housa chack: Oct-24
Network Analyzer Agilent EB3SBA | SN LIS41080477 31-Mar-14 (i house check Oct-22) In house chack: Oct-24
Name Function Sigi
Calibrsted by Paulo Pina Laboratory Technician L 2 >
‘:_'r__._.:a-

Aporevad by Swvan Kihn Technical Manages ‘-g? -

- v“-

lesued: Novembar 21, 2023

This caibration certficate shall not be reproduced excest in ful without writien approval &1 the iaboratory. x ]

7 e
1L /2

Ceartifi No: D3700V2-1105_Nov2a J / l /
- il = I I G & ‘&ixzj
S AT VA W 5
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Calibration Laboratory of W D, .
r SN, Schweizetischer Kalibrierdienst
Schmid & Partner S fc"’ <S: Sarvice sulses d'éaalonnage
Engineering AG z £ Servizio svizzero di taratura
Zaug:gum g& 5004 Zurich, Switzerland ’/,’ﬁ\‘ \\. Y/ S  suiss Callbration Service
Accredied by the Swas Accreditation Senice (SAS) Acareditation No,: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multifateral 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 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 885664, “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.
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 uncentainty 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%.

Cortificate No: D3700V2-1105_Nov23 Page 2ol 6
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Measurement Conditions
DASY systemn configuration, as far as not given on page 1.
DASY Version DASYs2 V52,104
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy =4 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 3700 MHz = 1 MHz
Head TSL parameters
The following paramatars and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220"C 377 3.12 mho/m
Measured Head TSL parameters (22.0202)C 381£6% 3.08 mho/m =6 %%
Head TSL temperature change during test <05°C — —
SAR resuit with Head TSL
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.66 Whkg

SAR for nominal Head TSL parameters

normalized to W

67.1 Wikg = 19.9 % (k=2)

SAR avaraged over 10 cm?® (10 g) of Head TSL condition
SAH measured 100 mW input power 243 Wkg
SAR for nominal Head TSL parameters normalized to 1W 24.4 Wikg = 19.5 % (k=2)

Cartificate No: D3700V2-1105_Nov23
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to leed point 4580-06jQ
Retumn Loss -270dB

General Antenna Parameters and Design

| Etectrical Detay (one directon) | 1.139 ns

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

The dpole 13 made of standard semingid coaxial cabla. The center conductor of the feeding fine is directly connected to the
second 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 matching when loaded according to the position as explaned in the
"Measurement Conditions” paragraph, The SAR data are not affected by this change. The overall dipole length is still
according to the Standard

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

Additional EUT Data
Manufactured by | SPEAG |
Cenificate No: DI700V2-1105_Nov23 Page 4 of 6
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DASYS5 Validation Report for Head TSL

Report No. HCT-SR-2407-FC004-R2

Date; 20.11.2023

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 3700 MHz; Type: D3700V2; Serial: D3700V2 - SN:1105

Communication System: UID 0 - CW; Frequency: 3700 MHz

Medium parameters used: f= 3700 MHz: o = 3.06 S/m; & = 38.1; p = 1000 kg/m”
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-201 1)

DASYS2 Configuration:

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3700MHz/Zoom Scan,

Probe: EX3DV4 - SN3503; ConvF(7.73, 7.73, 7.73) @ 3700 MHz; Calibrated: 07.03.2023
Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 03.10.2023

Phantom: Flat Phantom 5.0 (front); Type: QDOGOPSOAA: Seral: 1001

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

dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=| 4mm
Reference Value = 68.83 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 18.2 W/kg

SAR(1 g) = 6.66 W/kg; SAR(10 g) = 2.43 W/kg

Smallest distance from peaks to all points 3 dB below = 8 mm

Ratio of SAR at M2 to SAR at M| = 74.7%

Maximum valee of SAR (measured) = 13.0 W/kg

-7.00

-14.00

-21.00

-28.00

-35.00

0dB =130 W/kg=11.13dBW/kg
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Impedance Measurement Plot for Head TSL

Report No. HCT-SR-2407-FC004-R2
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Calibration Laboratory of A AR Schweizarischer Kalbrensienst

Schmid & Partner % /0 (s: Service susae Gétalonnage
Engineering AG > Serdzio avizzers di Waratirs

n&&mmm {’W SF NS/ S sutsa Calibeation Service

A by the Swiss Accrediation Service [SAS] Accreditation Ne. SCS 0108

The Swisa Accreditation Senvice is ono of the signataries to the EA
Multitateral Agreement for the recognition of caMbration certificates

AT T m———

Otyect

Calibeoton procedue|s)

Catrton date A e
This caliteaton canfioss do s ha y 1 Nk Which reaiize tha gitvy unis of {51)
The anct the wit con protabilty are given on the folowing pages and are part of the certficate
All calbrasbions hayve been conducied in the diusec | y faciiy: v (22 £ 31°C and humidty < 70N,
Calttration Equigenent ussd (MATE critcal for calbration)

Mw (*L] Cal Date (Certficate No.) (=

Power meter NRPZ SN 104TTH 20-Mar-24 (No. 217-04036/08037) Mar25

Power sensor NRP.Z91 SN 103248 26-Mar-24 (No, 217-04038) Mar-25

Power senece NRP-281 SN 100245 265-Mon 24 (No. 217.04017) Man2s

Retoranice 20 08 Aenuator SN BHI3D4 (0n) 26-Mur-24 (No. 217-04048) Mar-25

Type-N mesmaich combinason SN 0082 0527 26Mar2d (No. 297.03047) Mar-25

Rofernnce Prebe EXGOVA SN: 3503 O7-Atee-24 (Ne EX3-3505_Mer2d) Mor-26

DAE4 SN Tt 16-Feb-24 (No DAES-TB1_Fehdd) Fab-25
8 v Stand: o ¥ Check Date (n houss) Schwdubed Crecs
Power mmter E44168 SN: GEIgs12478 30-Oct- 14 (in howsa chacx Ocl-22) In hinsse chwck: Oct-24
Powar sensor HP S431A SN USITae TR O7-0ct-18 (in houme check Oct-22) In house chack: Oc-24
Power sensor HP 84814 SN MY4A1083315 O7<Cet 16 [in hocsa chack Du-22) In horme coweck: Oct-24
RF generiton RAS SMT-06 SN 10072 15Jun-13 (im house chack Oct-22) In housa chieck: Ocs-24
Network Aralyzer Aglert ERASEA | SN: USS108047T 31Mar-14 (in houso ohack Oc-22) In honsse check: Oct-24

Namu Function

Caliteatod by X

Approved by

| Thia caleaton certficate st not Be reprocuced sxcpt in Tul wihout wiitten of te Y
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-
X3

W

Calibration Laboratory of

¢

Schmid & Partner AN C Servis wiees dtaonnagn
Engineering AG % Servizio svizzero dl tartura

Zaughausstrasse 43, 8004 Zunich, Switzsrland ":4."@‘\}\' S swiss Caibeation Service

Anoedited by e Swiss Accradiation Servce (SAS) Accreditstion ¥o.: SCS 0108

The Swiss Accrodtation Service is one of the signatocies 10 the BA

Muttiimteral Age for the of certificaen

Glossary;

TSL tissue simulating liqusd

ConvF sensitivity in TSL / NORM x,y.z

N/A not applicable or not measured

Calibration s Performed According to the Following Standards:

a) IEC/EEE 62209-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure Te Radio Frequency Flelds 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 Measuremant 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 8 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 Retumn Loss ansures 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 norminal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR rasult.

The repored uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distributlon corresponds 1o a coverage
probability of appraximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS52 V2104
Extrapolation Aovancad Extrapolstion
Phantom Modular Flat Phantom
Distance Dipole Canter - TSL 10 mm with Spacer
Zoom Scan Resolution dx, Gy = 4 mm, dz = 1.4 mm Gradad Ratio = 1.4 (Z direction)
Frequency 3800 MHz £ 1 MMz
Head TSL parameters
The following parameters and calcutabions ware applied.
Temperatura Permittivity Conductivity
Nominal Head T5L parameters 20°C 376 3.32 mhaim
Measured Head TSL parameters {(220+02)°C 381:6% 326 mhom €%
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 100 mW inpul power 86.72 Wikg
SAR far nominal Haad TSL paramaters normalized to 1TW 67.6 Wikg £ 19,9 % (k=2)
SAR averaged over 10 cm’ {10 @) of Head TSL conditon
SAR measured 100 mW inpul pawer 2.35Whkg
SAR for nominal Head TSL parameters nosmalized to 1W 23.6 Wikg £ 19.5 % (k»2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, transformed to feed point 400-57i2
Ratum Loss -211d8B

General Antenna Parameters and Design

Elactrical Delay {one direction) [ 1,099 na

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

The dipole is made of standard samirigid coaxial cable. The center conductor of the feeding line Is directly connected {o the
second arm of the dipole. The anlenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o 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 nol affecled by this change, The overall dipole length is still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might band 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: 21.05.2024
Test Laboratory: SPEAG, Zunch, Switzerland
DUT: Dipole 3900 MHz; Type: D3900V2; Serial: D3900V2 - SN:1086

Communication System: UID 0 - CW; Frequency: 3900 MHz

Medium parameters used: = 3900 MHz; o = 3.26 $/m; & = 38.1; p= 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration
o Probe: EX3DV4 - SN3503; ConvF(7.32, 7.32, 7.32) q@ 3900 MHz; Calibrated: 07.03.2024
« Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electromes: DAE4 Sn781; Calibrated: 16,02.2024
+ Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSDAA; Senal: 1001

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

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3900MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=dmm, dy=dmm, dz=1 4mm

Reference Value = 69.07 Vim: Power Drift = 0.08 dB

Peak SAR (extrapolated) = 18.4 W/kg

SAR(1 g) = 6,72 Wikg: SAR(10 g) = 2.35 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 74,9%

Maximum value of SAR (messured) = 13.0 Wikg

-15.10
22.65

-30.20

-37.7%

DdB = 13.0Wkg =~ 11.15 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of S,

Schmid & Partner %’E
Engineering AG T

Zeughausstrasse 43, 8004 Zurich, Switzerland % 47,‘?}.\‘,?

Accrovited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service ks one of the signatories to the EA
Multiisteral Agreement for the recognition of calibration certificates

Caiibeation date:

This calivrason cerfificate documents the traceabiity 1o national standards, which reaize the plysical units of measuramants (S1}.
The measurements and tha uncenainbes wilh confidence probability are chvan on the talkwing papes and are part of the certificate

mmmmmmnummmmmmwmtarcmwm< T0%.

Calinrason Equipment gges (MBTE craical for calibeason)

Primary Standards iD# Cal Oate (Cartificate No.) Scheduisd Calitration
Fowar metar NRPZ SN: 104778 26-Mar-24 (No. 217-04036/04037) Mae-26
Power sensee NRP-201 SN: 103244 26-Mar-24 (No, 217-04036) Mar.24
Powar sensor NRP-291 SN: 103245 26-Mar-24 (No. 217-04037) Mar-26
Referance 20 dB Attenuator SN. BHO304 (20k) 20-Mar-24 (No. 217-04046) Mar-25
Type-N mismatch combination SN. 310862 /06327  26-Mar-24 (No. 217-04047) Mar-25
Reference Probe EX30V4 SN: 3503 07-Mar-24 (No. EX3-3503_Mar24) Mar-25
DAES SN: 801 30-san-24 (No. DAE4-601_Jan24) Jen-25
Saecandary Stangands D# Checx Date (in house) Scheduled Chack
Power moter E44198 SN: GB38512475 0-0ct-14 (In housa check Ont-22) In houge check: Oct-24
Power sonsor HP 84814 SN: US37202783 07-0ct-15 {in house check Oci-22) In house check: Och-24
Powar sansor HP 8481A SN: MY41083315 O7-0ct-15 {In house check Oct-22) n house check: Oct:24
RF generator R&S SMT-06 SN: 100072 15-Jun-15 (in hause check Oct-22) In house chack: Oct-24
Natwork Analyzee Agllent EBISEA | SN USS1080477 31-Mar-14 {in house check Ogt-22) I house check: Oct-24
Neame Function
Cafiorated by ; - ato
Approved by:
ssued. Apnl 23, 2024
This calibration certificale shal not be reproduced excapt in full withoul written approvat of the taboratory.
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Calibration Laboratory of

W " Yy,

SN, chwoizo briercenst

Schmid & Partner S e

Engineering AG b Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland % 4@‘\‘.\? Swiss Calibration Service
Accrodited by the Swiss Accreditation Senice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories o the EA
Multitateral Ags 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 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 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 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 systemn configuration, as far as not given on page 1.
DASY Version DASYS52 V52,104
Extrapolation Advanced Extrapolation
Phantom Modular Fial 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
Froquancy 750 i £ 1 M
5800 MHz £ 1 MHz

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

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 359 4.71 mho/m

Moasured Head TSL parameters (22020.2)C 371+6% 4.85 mho/m £ 6 %

Head TSL temperature change during test <05°C — L
SAR result with Head TSL at 5250 MHz

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

SAR measured 100 mW input power 7.97 Wikg

SAR for nominal Head TSL parameters normalized to 1W 80.2 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 2,20 Wkg

SAR for nominal Head TSL parameters normalized o 1W 23.1 Wikg £ 19.5 % (k=2)

Centificate No: DSGHzV2-1107_Apr24
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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 mho/m

Measured Head TSL parameters (220+02)°C 365+6% 5.05mhoim 6 %

Head TSL temperature change during test <05°C - -
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 candition

SAR measured 100 mW input power 233 Wikg

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

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 354 5,22 mho/m

Measured Head TSL parameters (220+0.2)°C WB3It6% 5.22 mho/m + 6 %

Head TSL temperature change during test <05°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 Wika

SAR for nominal Head TSL parameters normalized 1o 1W 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 Wikg

SAR for nominal Head TSL parameters normalized to 1W 22.8 Wikg £ 19.5 % (k=2)

Report No. HCT-SR-2407-FC004-R2
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Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Report No. HCT-SR-2407-FC004-R2

Temperature Permittivity Conductivity

Nominal Head TSL parameters 20°C 353 527 mho/m

Measured Head TSL parameters (22010.2)°C 362+6% 5.27 mhoim £ 6 %

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

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

SAR measured 100 mW Input powes 7.89 Wikg

SAR for nominal Head TSL paramsters 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 paramelers normalized to 1W 22.5 Wikg * 19.5 % (k=2)
Cerificate No: D5GHzV2-1107_Apr24 Page 5 of 11
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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 43.00-27iQ
Roturn Loss -308d8B

Antenna Parameters with Head TSL at 5600 MHz

Impedanca, transformed to feed point 5420+19i0
Retumn Loss ~27.1dB

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed 1o feed point 5610Q+1610
Relurn Loss ~-246dB

Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed 1o feed paint 5530Q+05iQ
Return Loss -259dB

General Antenna Parameters and Design

Electrical Delay (one direction) [ 1.196 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directlly 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 1o the dipole arms In order 10 improve matching when loaded according to the position as explained in the
“Measurement Conditions” paragraph, The SAR data are not affected by this change. The overall dipole length Is still
according to the Standard,

No excessive force must be applied to the dipole arms, because they might band 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: £= 5750 MHz; o = 5.22 S/m; & = 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: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS2 Configuration:

o Probe: EX3DV4 - SN3503; ConvF(5.39, 5.39, 5.39) (@ 5250 MHz, ConvF(5, 5, 5) (@ S6({ 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: QDO0OOPS0AA; Serial: 1001
o DASYS5252.10.4(1535): SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=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 (extrapolated) = 26.9 Wikg

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

Smallest distance 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 Wikg

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

Reference Value = 72.81 V/m; Power Drift = 0,07 dB

Peak SAR (extrapolated) = 30.3 Wikg

SAR(1 g) = 8.17 Wikg: 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 M| = 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: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 71.06 Vim; Power Dnift = 0,09 dB

Peak SAR (extrapolated) = 30.9 W/kg

SAR(I 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 1o 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 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 31.1 Wikg

SAR(1 g) = 7.89 Wikg; SAR(10 g) =2.24 W/kg

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

Ratio of SAR at M2 to SAR at M| = 65.8%

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

dB
0

-1.00

-14.00
21.00

-28.00

-35.00

0dB =194 Wkg=12.88 dBWikg
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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 cSAR3DVZ2-RAL |
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 1TW 85.8 Wikg £ 20.3 % (k=2)

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

SAR for nominai 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 Caondition

SAR for nominal Head TSL parameters

nommalized to 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

normalized to 1W

24.0 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 normalized to 1TW 239 Wikg £ 19.9 % (k=2)
SAR result with SAM Head (Ear)
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters nomakized 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 assessments oulside the curtent scope of SCS 0108
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Appendix: Transfer Calibration at Four Validation Locations on SAM Head?

Evaluation Conditions (f=5800 MHz)

Phantom | SAM Head Phantom | For usage with csAR3DV2-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 82.4 Wikg £ 20.3 % (k=2)

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

SAR for nominal Head TSL parameters normalized 1o TW 23.4 Wikg £ 19.9 % (k=2)
SAR result with SAM Head (Mouth)

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

SAR for nominai Head TSL parameters normatized to 1W 89.1 Wikg £ 20.3 % (k=2)

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

SAR for nominatl Head TSL parameters normalized to 1W 254 Wikg £ 19.9 % (k=2)
SAR result with SAM Head (Neck)

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

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

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

SAR for nominal Head TSL parameaters noemalized 10 1W 224 Wikg + 19.9 % (k=2)
SAR result with SAM Head (Ear)

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

SAR for nominal Head TSL parameters normalized o 1W 56,6 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 19.1 Wikg £ 19.9 % (k=2)
* additionsa) cutside the scope of SCS 0108
Certificate No: DSGHzZV2-1107_Apr24 Page 11 of 11

F-TP22-03 (Rev. 06)

Page 260 of 274

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



}l

Calibration Laboratory of \"\\‘J/

Report No. HCT-SR-2407-FC004-R2

; & s ® Katerec
Schmid & Partner — ¢ Service suisse détalonnege
Engineering AG % Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland RN S Swias Calibeation Service
Accredited Dy the Swiss Accroditation 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

~ - E—

Calbention procedure(s)

g

This calbration canficate nls the bility to nat which fenize ihe physical units of measuremants | S1).
The and the inties with canfidenca protiability sro givan on the following pages and arne part of the Sartificales.

All caieatons have baen conducted » he desed lsboratory faciity: ervironment termperature (22 £ 35°C and humiity < 70%,

Caltestion Equpment usad (MATE cdtical for calibeation)

Primary Sta : ns Cal Date (Certficate No.) Scheduled Caltragion
Power sansor RAS NRP23T SN: 100967 03-Apr-23 (No, 217-03808) ApnZA
Retorsnce 20 98 Atlenuator SN: BHI30M (20K} 30-Mar-21 (No. 217.02809) Mar-24
Minmatch combination SN: 84224 1 3600 03-Apr-23 (No. 217-03812) Apr-24
Refurence Proba EX30V4 SN 7405 12-Jun-23 (No. EX3-7408_Jun23) Jun-24
: DAES SN B0a 0320023 (No, DAE4-908_Juz3) 24
Sacendary Stanoenos DV Check Date (In housa) Scheculed Chack
RF gonarator Anapico APSIN20G SN B27 18-Dec-18 (n house check Dec21) In house check: Dec-23
Pawar sensol NRF-Z23 SN 100148 10-Jan-19 (in howse chack Nov-22) in house check: Nav-23
Power samsar NRP-18T SN 100950 28-56p-22 (in house chack Now-22) n house check: Nov-23
Network Analyzar Keysignt ESO83A | SNATYS4504221 31-0c2-19 {In housa check Oc1-22) ¥ house check: Oct-26
Nama
Callyrsted by:
Asproved by
e Iesshg. SSplenen 25, 2025
This caibeation cartificate shal pot be reprocused except & full without written approval af the oy ——) LA I
! > JAré VP -
Certificate No: D6 SGHZV2-1012. Sep23 Page 1016 < % vV
| D wikgE 35

| 122 e 11| 2e2d 112]

F-TP22-03 (Rev. 06)

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

Page 261 of 274



F-TP22-03 (Rev. 06)

Calibration Laboratory of AN, o o Kb o8

Schmid & Partner S g Sefvice suisse ¢'étalonnage
Engineering AG e Sarvizio svizzero di taraturs

Zeughausstrasse 43, 004 Zurich, Switzsriand 7 S Swiss Calibrstion Service

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,

Additional Documentation:
b) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

* Feed Point Impedance and Return Loss: These parameters are measured with the dipoie positioned
under the liquid filled phantom, The Return Loss ensures low reflected power. No uncertainty
raquired.

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 usad to calculate the nominal
SAR result,

* The absorbed power density (APD); The absorbed power density is evaluated according to
Samaras T, Christ A, Kuster N, “Compliance assessment of the epithelial or absorbed power density
above 6 GHz using SAR measurement systems”, Bioelectromagnetics, 2021 (submitted), The
additional evaluation uncertainty of 0.55 dB (rectangular distribution) is considered.

Report No. HCT-SR-2407-FC004-R2

The regned 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 DASYE Vi62
Extrapolstion Advanced Extrapolation
Phantom NModutar Flat Phantom
Distance Dipole Center - TSL 5 mm with Spacer
Zoom Scan Resolution dx, dy =34 mm, dz = 1.4 mm Graded Ralio = 1.4 (Z direction)
Frequency 6500 MHz + 1 MHz
Head TSL parameters
The following parameters and calcuations were applied.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 345 6.07 mho/m
Measured Head TSL parameters {220202)°C 33.326% 6.09 mhoim 26 %
Head TSL temperature change during test <05°C - —_
SAR result with Head TSL
SAR sveraged over 1 cm” (1 g) of Head TSL Condition
SAR measured 100 mW input power 29.4 Wikg
SAR for nominal Mead TSL parameters normatzed to 1W 292 Wikg £ 24.7 % (k=2)
SAR averaged over 8 cm’® (8 g) of Head TSL Condition
SAR measured 100 mW input powee B5.63 Wikg
SAR for nominal Head TSL parameters normalized to 1W 65,7 Wikg £ 24.4 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR messured 100 mW inout power 543 Wikg
SAR for nominal Head TSL parametars normmalized to 1W 53.8 Wikg £ 24.4 % (k=2)

Cartificate No: D6.5GH2V2-1012_Sep23
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5230-84/0
Etum Loss ~215dB
APD (Absorbed Power Density)
APD averaged over 1 cm’® Condition
APD measured 100 mW input power 201 Wim*
APD mesasured normalized to TW 2910 Winv £ 29.2 % (k=2)
APD averaged over 4 cm’ condition
APD measured 100 mW input power 133 Wim*
APD measured normalized to 1W 1330 Wi £ 28.9 % (k=2)

“The repored APD valaes have besn derfvad uaing the peSAR 1 and paSAREG

General Antenna Parameters and Design

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feading kine is directly connected to the

second arm of the dipcle. The antenna is herefore shortcircuited 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 16 the position as explained in the
"Measurement 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 1o the dipole amms, because they might bend or the soldered connections near the
feodpoint may be damaged.

Additional EUT Data

| Manufactured by SPEAG
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DASY6 Validation Report for Head TSL

Measurement Report for D6.5GH2-1012, UID O -, Channel 6500 [6500,0MHz)

Device under Test Properties

Name, Manufacturer Dimensions [mm] IME! DUT Type

DEB.5GH2 10.0x10.0x 100 SN: 1012

Exposure Conditions

Phantom Position, Test Band Group, Frequency Conversion T5L Cond. TsL

Section, TSL Distance uiD [MHz} Factor [S/m] Pormittivity
[mm]

Flat, H5L 5.00 Band cw 6500 5.50 6.09 333

Hardware Setup

Phantom TSL Probe, Calibration Date DAE, Calibration Date
MFP V8.0 Center - 1182 HBBLEDO-10000VE EX3DV4 - SN7405, 2023-06-12 DAE4 51908, 2023-07-03
Scan Setup Measurement Results
Zoom Scan Zoom Scan
Grid Extents [mm) 220x220%x220 2023.08-21, 13:10
Grid Steps [mm)| 34x34x14 294
Sensor Surface [mm 14 6,63
Graded Grid Yes R10g [W/%g] 5.43
Grading Ratio 14 Power Drift [dB) 0.02
MAIA N/A Power Scaling Disabled
Surface Detection VMS + 6p Scaling Factor [dB]
Scan Method Measured TSL Correction No correction
M2/M1 (%) 5.7
Dist 348 Peak [mm] 4.7
Certificate No: D€ 8GHzV2-1012_Sep23 Page Scof 6
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Impedance Measurement Plot for Head TSL
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Engineering AG T F Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland %, ,‘7;\\‘_\‘.\*‘ Swiss Calibration Service
Accredited by the Swiss Accraciasion Servce (SAS) Accreditation No.: SCS 0108
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Glossary

cw

Continuous wave

Calibration is Performed According to the Following Standards

Internal procedure QA CAL-45, Calibration procedure for sources in air above 6 GHz.
IEC/IEEE 63195-1, “Assessment of power density of human exposure to radio frequency
fields from wireless devices in close proximity to the head and body (frequency range of 6
GHz to 300 GHz)", May 2022

Methods Applied and Interpretation of Parameters

Coordinate System: z-axis in the waveguide horn boresight, x-axis is in the direction of the
E-field, y-axis normal to the others in the field scanning plane parallel to the horn flare and
horn flange.

Measurement Conditions: (1) 10 GHz: The radiated power is the forward power to the hom
antenna minus ohmic and mismatch loss. The forward power is measured prior and after
the measurement with a power sensor. During the measurements, the hom is directly
connected to the cable and the antenna ohmic and mismatch losses are determined by far-
field measurements. (2) 30, 45, 60 and 90 GHz: The verification sources are switched on for
at least 30 minutes. Absorbers are used around the probe cub and at the ceiling to minimize
reflections.

Hormn Positioning: The waveguide horn is mounted vertically on the flange of the waveguide
source to allow vertical positioning of the EUmmW probe during the scan. The plane is
parallel to the phantom surface. Probe distance is verified using mechanical gauges
positioned on the flare of the hom.

E- field distribution: E field is measured in two x-y-plane (10mm, 10mm + A/4) with a
vectorial E-field probe. The E-field value stated as calibration value represents the E-field-
maxima and the averaged (1cm? and 4cm?) power density values at 10mm in front of the
hom.

Field polarization: Above the open hom, linear polarization of the field is expected. This is
verified graphically in the field representation.

Calibrated Quantity

Local peak E-fieid (V/mg’and average of peak spatial components of the poynting vector
W/m?) averaged over the surface area of 1 cm? and 4 at the nominal operational
reguency of the verification source. Both square and circular averaging results are listed.

Report No. HCT-SR-2407-FC004-R2

The reponted uncerainty of measurement is stated as the standard uncertainty of measurement multiplied by the
coverage factor k=2, which for a normal distribution carmesponds 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 DASY8 Module mmWave viz
Phantom 5G Phantom
Distance Horn Aperture - plane 10 mm
Number of measured planes 2 (10mem, 10mm + N4)
Frequency 10 GHz = 10 MHz
Calibration Parameters, 10 GHz
Circular Averaging
Distance Horn Prad’ | Max E-field | Uncertainty Avg Power Density Uncertainty
Aperture to (mW) (Vim) {k=2) AV {psPOns, saPDIEe, pePDMmae) k=2}
Measured Plane (Wim?)
1cnv 4cm’
10 mm 933 154 1.27 d8 614 57.0 1.28d8
Distance Hom Prad’ | Max E-field | Uncertainty Power Density Uncertainty
Aperture to (mW) (Vim) k=2) psPDn+, psPDiot+. psPDmods (k=2)
Measured Plane (Wim?)
1cny? 4 om?
10 mm 93.3 154 1.27dB 61.0,61.5,61.7 | 56.5,57.1,57.3 128 d8
Square Averaging
Distance Horn Prad' | Max E-field | Uncenainty Avg Power Density Uncertainty
Aperiure to (mwW) (Vim) (k=2) AVE (pePing, pstOtote. psPOmods) x=2)
Measured Plane (W/m?)
1om* 4 cm?
10 mm 933 154 1.27 dB 61.4 56.9 1.26 0B
Distance Hom Prad' | Max E-field | Uncortainty Powes Density Uncenainty
Aperture to (mW) (Vim) (k= 2) psPDn+, psPOtote, psPDmod+ (k=2)
Measured Plane (W)
1cm? 4cm?
10 mm 933 154 127d8 61.0,61.5,61.7 | 56.4, 57.0, 57.2 1.28 a8
Max Power Density
Distance Horn Prad' | Max E-field | Uncertainty Max Power Density Uncertainty
Aperture to (mW) (Vim) (k =2} Sa, Stot, |Stod| k=2)
Measured Plane (W/m®)
10 mm 933 154 1.27dB 626, 63.1,63.3 128 d8
! Assessed ohmic and mismatch loss plus numerical offset 0,30 dB
Cartificate No: 5G-Ven10-1018_Apra4 Page30f8
F-TP22-03 (Rev. 06) Page 269 of 274

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



H—a- Report No. HCT-SR-2407-FC004-R2

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters

Impedance, transformed to feed point 4950+ 070 2
Retumn Loss -41.2d8

Impedance Measurement Plot

1I0LLA Metwnh Anaipans

TAken ChTiee i Retpiorne 3 Sewwies & Mie/Aewiyes | buie State Aeese
F‘im Teith Dhedxd Beale 1,060 v /1)
M 10.000000 Grx 40.4TR O AWT.O0 LY. OM e

TrE 511 Log Mag 4,008 de/ Rt 000 en (e

3 10000000 Gex —41.346 de
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DASY Report

Measurement Report for 5G Verification Source 10 GHz, UID 0 -, Channel 10000 (10000.0MHz)

Device under Test Properties

Name, Manufacturer Dimensions [mm) MEI DUT Type
56 Verfication Source 10 G 1000« 1001720 SN 1018
Exposure Conditions
Phantom Section Position, Test Distance Band Group, Freguency [MMz),
fmm] Ohaneel Number
5G- 0.0 mm Visdation band cw 100000,
10000

Hardware Setup
Phantom taedium Probe, Calibration Date
mmdave Phartom - 1002 Nr ELmmWV3 - SNUITA_F1-5%M1

20231208

Scan Setup Measurement Results
5G Scan
Sensor Surface [men] 100 Date
MAA MAK 0Ot used Avg. Area fem®]

Avp Type
pePDns W/
pePOwe Y
psPDmod« [W/m']
MaxiSo) [Win'|
Masiseon) [W/im'|
Mot | S1oel) W/ ')

L IV/m
Power Orifr |08]

Cantificate No: 5G-Ved10-1018_Apr24 Page S5af 8
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Conversion Factor

DAE, Caliration Dute
DAEdip Sn1502
2023-11-08

5G Scan
20240417, £5:50
100

Clrcular Averaging
610

615

L7

G626

631

652

154

.00
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DASY Report
Measurement Report for 5G Verification Source 10 GHz, UID 0 -, Channel 10000 (10000.0MHz)

Davice undar Test Proparties

Name, Marsulacturer Dirmveriionms [mm)] IMEI OUT Type

5G Vorification Source 10 GH: 100.0x 1000« 172.0 SN; 3048

Exposure Conditions

Phantom Section Position, Test Distance Hand Group, Frequency (MHa), Conversion Factor
[mm] Chaneal Number

56 10,0 mm Viidation banag cw 100000, 10

Hardware Setup

Phantam Medicn Probe, Caftbration Date DAE, Calibration Dute
mmWave Phastom - 1002 Al CUmmIWVE - SNY374_F1-550M2, DAEAIp Sn160Z
20231204 N2311-08
Scan Setup Measurement Results
SG Scan SG Scan
Senyor Surfoce [men| 100 Dt I4-04-17, 08:50
MALA MAL 1Ot used Avg. Arwa fem) 4.00
Mg, Type Cireular Averaging
peFOns [W/n'| 56.5
PaP Ot s Pw/im') 5721
pePOmod+ fw/m/| 573
M3 1 W/ '} 626
Mai o) [W i 631
Maxd | St | ) {W/m 63
Ewe {V/m) 154
Power Deih [a8] .00
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DASY Report

Measurement Report for 5G Verification Source 10 GHz, UID 0 -, Channel 10000 {10000.0MHz)

Device under Test Properties
Name, Manufactures Dimensions [mm| [ DUT Type
SG Varitication Souree 10 Gie 1000 « 1000x 1720 SHIME

Exposure Conditions
Phantom Section Posltion, Test Distamce Band Group,

Fregquency (M), Cunvenion Factor
|mem] Chaneel Number
50 10.0 mm Vakdation s (W 100000 10
10000
Hardware Setup
Pruntom Medium Probe, Colbration Date DAL, Calibration Date
menWavwe Fhantom - 1002 ~r EUmmWY3 - 580374 F1-55GMz, DAE4Ip Snl602
20231204 20231108
Scan Setup Measurement Results
5G Scan 56 Sean
Semor Surface [mm) 0.0 Dato 20240417, 0450
MAA MAL not usod Avg. Afea lem?) Lo0
Avp. Ty Square Averaging
pEPOne /'] L0
pePOtOe | 615
MPOmods [W/m'| 61.7
tA(Sn) [W/m'| 626
Masison) |'W/md| 63,1
Mar(|Stot) ) [W/m) (AR}
Foe [V/m 154
Power Drift [dB Q.00
Cenilicate No: 5G-Ven10-1018_Apr24 Paga7alB
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DASY Report

Measurement Report for 5G Verification Source 10 GHz, UID 0 -, Channel 10000 {10000.0MHz)

Device under Test Properties
Namwe, Manufactures Dimensions |mm) IME] DUT Type
3G Verfcation Source 10 Ghr 1000100021720 SN 1018

Exposure Conditions

Fhantom Section Pasition, Test Distance Band Group, Frequency [MHa), Coanvenion Factor
[mm] Channel Number
SG 10.0 mm Veiddation bane ow 10000.0, 10
L0000

Hardware Setup

Phantom Meuan Frobe, Calibration Date DAE, Caliration Date
mmWirse Phantom - 1002 Alr EUmmWV3 - SNE374_F1-55GH,, DAESp Sn1602
023224 A023-110%
S¢an Setup Measurement Results
5G Scan 56 S
Semsor Surface [mm) 100 Date 1024-04-17, 0950
MALA MAIA rot used Avg Ares [omy L0
Avg Type Souare Averaging
psb e [W/im?) 554
psPDeats [W/m¢| 510
psPDrmcds [W/im') 812
Masx|Sn] |W/im?] 626
Mae[Stoe) [W/m’)

M
v |

t) |wWim?|
|

Pomer Dinfe 1di)
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