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Engineering AG ;—%/_\ & Servizic svizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzeriand Uiy %Y S swiss caiibration Service

Accradited by the Swiss Accroditaticn Service (SAS) Acereditation No.: SCS 0108

The Swiss Accraditation Service Is ane of the signatories 1o the EA

tauttilsters! Agreement for the recognition of calibration cartificates

Client HCT Cartificate No. D835V2-4d165_May23

Otject DB35V2 - SN:4d165

Calbrason procecures) QA CAL-05.vi2: .
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calitaration date: May 23, 2023
Thin conficale 1ha tracaaldity b nasonsl standards, which reakize the phrysical units of messurements (S1)
The measurements and the urcestsi with confidence probabiity are givan on the fotowing pages and are part of the cartiticats

Al calibrations have been conducted in the dosed laboratory faciity. ervironment temperatire (22 = 3°C and humidity < %%

Calieration Equipment used (MSTE critical for caltrasion)

Primary Standards D ¥ Cal Date (Cetificate Na.) Schoduted Callbration

Pawer mater NAP2 SN 104778 30-Mar-23 {Na, 217-03604/03605) Mar-24

Powear sensor NRP-Z01 SN 103244 30-Mar-23 (Na. 217-08804) Mar-24

Power sensor NRP-241 SN 103245 30-Mar-23 (Na. 217-03805) Mar-24

FAotoeronce 20 dB Attenuator SN BHEGDA (20K) 0-Mar-23 {No. 217-03808) Maor-24

Type-N mismatch combination SN 310982 (08327  30-Mar-23 (Na. 217-03810) Mar-24

Aeferencs Probe EXI0VE SN 7348 10-Jan23 (No. EX3:7340_Jan73) Jan-24

DAEL SN 501 19-Dec-22 (No. DAE4-6801_Dec22) Doc23

Secondary Standerts I # Check Date (in housa) Ser Chack

Power meter E44158 SN GBI0S 12475 30-0ct-14 {In housa check Oc-22} in housa chack: Oct-24

Power sensar HP BAE1A SN US57282783 07-0ct-15 {in house ahack Oct-22) n housa check: Oct-24

Power senzor HP B481A S MY41083215 07.0ct15 {In housa check Oc-22) in house chack: 024

AF genaerator HAS SMT.08 SN 100672 15-Jun-15 (In house check Oct-22) In housa check: Dc1-24

Network Analyzer Agéent EEIS8A | SN USA1080477 31-Mar-14 {in housa check Oct22) I house check: Oo1-24
Name Function Sigratura

Galtorated by Aichael Weber Laboratory Tachnician W

lssuect May 23, 2023

This calbration canificate shak rot be reproduced axcept 1 full without weitten appeoval of
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S Schweizerischer Kalibriordionst

c Service suisse o'dtalonnage
Servizio svizzero di tarntura

S Swiss Calibration Service

Accrediled by the Swiss Accreditation Servics (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 10 the EA
Muitiiateral Agreoment 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-Wormn 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 Retumn 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 DASYS2 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, d2 =5 mm
Frequency B35 MHz + 1 MHz
Head TSL parameters
The following paramelers and calculations were applied.
Temperature Pearmittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.20 mho/m
Measured Head TSL parameters (220=02)*C 40526% 0.83 mho'm + 8 %
Hoad TSL temperature change during test <05°C e -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Canaition
SAR measured 250 mW input power 251 Wikg
SAR for nominal Head TSL parameters normakzed 1o YW 9,74 Wikg = 17.0 % (k=2)
SAR averaged over 10 emy’ (10 g) of Head TSL condition
SAR measurad 250 mW input power 1.62 Wkag
SAR for nominal Head TSL parameters normalized to TW 6.33 Wikg = 16.5 % (ke2)
Cortificate No: DB35V2-4d1685_May23 Page 3016
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 512Q-32iQ

Return Loss ~ 20548

General Antenna Parameters and Design

| Elnctrical Delay (one direction) I 1.589 ns

After long teem vse with 100W radiated power, only a shght warming of the dipole near the feedpoint can be measured,

The dipole & made of standard semingid coaxial cable. The center conductor of the feeding line is directly connected 10 the
gecond amm of the dipole. The antenna is therefore shon-circulted for DC-signals. On some of the dipoles, small and caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained it the
*Measurement Conditions* paragraph. The SAR data are not affected by this change, The overall dipole length is still

according 10 the Standard,
No axcessive force must be applied to the dipole arms., becauss they might bend or the soldered connections near the
feedpoint may be damaged.
Additional EUT Data
I Manufactured by I SPEAG
Canilicate No: DB3SV2-4d185_May23 Paga 4ol 6
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DASYS5 Validation Report for Head TSL

Date: 23,05.2023
Test Laboratory: SPEAG, Zurich, Switzerlund
DUT: Dipole 835 MHz; Type: D835V2; Serial: DB35V2 - SN: 4d165

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

Medium parameters used: f = 835 MHz; o = 0.93 S/m; ¢ = 40.5; p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standurd: DASYS (IEEEEC/ANSI C63.19-2011)

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(9.69, 9.69, 9.69) @ 835 MHz: Calibrated: 10.01.2023
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 19.12.2022
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Senal: 1001

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

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

Reference Value = 64.33 Vim; Power Drift =-0.04 dB

Peak SAR (extrapolated) = 3.79 Wikg

SAR(1 g) = 2.51 W/kg; SAR(10 g) = 1.62 Wikg

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

Rutio of SAR at M2 to SAR at M1 = 65.9%

Maximum value of SAR (measured) = 3.35 Wikg

-2.40
-4.80
-1.20

-9.60

12.00

0 dB =335 Wike =5.25 dBW/kg
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Impedance Measurement Plot for Head TSL

Ch t 2ugs 20

AL Stan £35.000 bz
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The Swiss Accreditation Service Is one of the signatories to the EA
Muititateral Agreement for the recognition of calibration certificates.

c“.m_

Cabration procedurs(s)

Cafitration date

Calibeation Equipmant used (MATE critical for calibeabon)

This caltbration certificats documants the Yaceabiity 1o national standards, which resfize the physical units of

All cabeations have been conductad in e closed laboratary faclity; environment lemporaturs (22 £ 3)°C and humikity < 70%.

Report No. HCT-SR-2404-FC009-R1
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S
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§ Schweizerischer Katibrierdienst
C Service suisss Cétaionnage

Earvizio svizosio df tarstura
S swiss Canbeation Service

Accraditation No, SCS 0108

t (S1),
The maasurements and the uncenainties with confidence probabilty are given on e following pages and are part of the cenificale.

Name

Primary Stancarcs o# Caf Date (Cersficats No.) 5 Caltiration
Powar meter NRP2 SN: 104778 30-Mar-23 (No. 217-03804/03805) P24

Power sansar NRP-ZD1 SN; 103244 30-Mar-23 (No. 217-02804) P24

Powar sansor NRP-Z91 SN: 103248 30-Mar-23 (No. 217-03505) W24

Redarence 20 4B Asenuator SN BHRIM (Z08)  30-Mar-23 (No. 217-03808) Mar-24

Type-N mismatch combination SN: 310082/ 06327 30Mar23 (No. 217-03810) Mar-24

Rutarence Probe EX3IDVA SN: 7329 10-480-23 (No. EX3-7348_an23) Jan4

DAE4 SN: 601 10-Dec-22 (No. DAES.60Y_Dag23) Dec-23

Seconcary Standsrds 0% Check Dale (in houss) Schacuied Check
Power mater E44158 SN GB6812470 30-Oct-14 {In hoase check Oct-22) 1n howise check: Oct-24
Power sensor HP B481A SN U537282783 07-0ct-18 (in housa check Oct-22) 1 house check: Oct:24
Bower sensar HP B481A SN MY41083315 O7-0ct-15 (in housa check Oci-22) 1n house check: Dot-24
RF genentor RES SMT-06 SN 100872 15-Jun-15 {in house check Oct-22) 0 housa check: Oet-24
Netwark Analyzer Aglent EE358A | SN: US41080477 31-Mar-14 (in houss check 0ct-22) W house check: Oct:24

Funciion

Catbrated by
Approw! by
This callbration cartificate shal not be reproduced except n full without writien approval T Y
Cartificate No: D1800V2-2¢0015_May23 Page 106
23T
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Calibration Laboratory of
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Schmid & Pariner (s: Service suisse d'étalonnage

Engineering AG Sarvizio SvIZZAro o tarslure
Zeughausstrasse 43, B00$ Zurich, Switzedand . S swiss Catibeation Service

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

The Swiss Accroditation Sarvice is one of the signataries to the EA
Multilaterst Agresment for the recognition of calibration certificates

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:

* Measurernent 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.

» Anlenna 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
connactor,

« 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
muitiplied 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 sysiem configuration, as fsr as not given on page 1.

DASY Version DASYS52 V52104
Extrapolation Advanced Extrapolation
Phantom Modular Flal Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution ox, dy, dz =5 mm
Frequency 1800 MHz ¢ 1 MHz

Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 400 1.40 mho/m
Measured Head TSL parametors (220202)°C 3B8526% 1.37 mhoim £ 8 %
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 .42 Wikg
SAR for nominal Head TSL parameters normakzed to 1W 37.8 Wkg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 4.92 Wikg
SAR for nominal Head TSL parameters normatized to 1W 19.7 Wikg £ 16.5 % (k=2)

Certificato No: D1800V2-20015_May23 Page 3016
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

impecance, transformed o feed point 4390-40i02
Return Loss -276d8

General Antenna Parameters and Design

Electrical Deiay (one direction) I 1214ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line Is directly connected to the
second arm of the dipcle. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole anms In ordar to Improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph, The SAR data are not affected by thés change. The overall dipole ‘ength is still
according to the Standard,

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

Additional EUT Data

[ Manutactured by SPEAG |

Certificate No: D1800V2-2d015_May23 Page 4of 6

F-TP22-03 (Rev. 06) Page 175 of 225

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



||
h’d Report No. HCT-SR-2404-FC009-R1

DASYS5 Validation Report for Head TSL

Date: 17.05.2023
T'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DI18S00V2; Serial: DIS00OV2 - SN:2d015

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

Medium parameters used: f= 1800 MHz: ¢ = 1.37 S/m; &, = 38.5; p = 1000 kg/m’
Phantom section; Flat Section

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

DASY 52 Configuration:
« Probe: EX3DV4 - SN7340; ConvF(8.63, 8.63, 8§,63) (@ 1800 MHz; Calibrated: 10.01.2023
* Sensor-Surface: 1. 4mm (Mechamical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 19.12.2022
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Serial: 1001

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

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

Reference Value = 109.2 V/im: Power Drift =-0.00 dB

Peak SAR (extrupolated) = 17.3 Wikg

SAR(I g) = 9.42 W/kg: SAR(10 g) =492 W/ikg

Smallest distance from peaks to all points 3 dB below = 10 mm

Ratio of SAR at M2 to SAR at M1 = 54.8%

Maximum value of SAR (measured) = 14,5 Wikg

do
0

-3.00
6.00
-9.00
12.00
-15.00

0dB=145Wikg~ 11.61 dBW/kg
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Impedance Measurement Plot for Head TSL

Report No. HCT-SR-2404-FC009-R1
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Accrediled by the Swiss Accreditation Sarvics (SAS)
The Swiss Acoreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates
Client HCT Certificate No.

Report No. HCT-SR-2404-FC009-R1

Schweizertscher Kalibrierdienst
Service suisse d'éalonnage
Servizio evizrero di tarstura
Swiss Calibration Service

Accreditation No.: SCS 0108

D1900V2-5d032_Jan24

[CALIBRATION CERTIFICATE

e

Object D1900V2 - SN:5d032
Callbration procedureds) QAcAL-os.wz e ol Al _
oration Procedure for SAR Validation Sources between 0.7-3 GHz
[T = &
Calibeation dat January 18, 2024 2 .7'! Zﬁ’ /%\
& - .: E— e e e e
Sw At Tt Wy
VLY. RS\ BLLILY|
This calibeation certificate documents the traceabiity 10 national standards, which realize the physical units of s (S1).

Al calibrations have bean conducted In the closad labaratory laciity: env i lure (22 = 3)°C

Calibration Equipmont used (M&TE critical for calibration)

The measuremants and 1he uncerainties with confidanca probability &re givan on tha follawing papas snd are part of the cedilicate.

and humidity < 70%,

Primary Standarcs 0 # Cal Date {Certilicate No.) Schedaled Caiibration

Power meter NRP2 SN 104778 30-Mar-23 (No. 217-03804/03806) Mar-24

Power sensoe NRP-Z81 SN 103244 30-Mar23 (No. 217-03504) Mar-24

Power sensor NRP-Z81 SN 103245 30-Mar-23 (No. 217-03805) Mar-24

Aelerence 20 dB Attenuator SN BHE3H4 (20K) 30-Mar23 (No. 217-03809) Mar-24

Type-N mismatch combination SN 310062 /06327  30-Mar-23 (No. 217-03810) Mar-24

Aeference Probe EXI0V4e SN 7349 03-Nov-23 (No. EX3-7343_Nov23) Nov-24

DAE4 SN: 601 03-0ct-23 (No. DAE4-601_0ct23) Oct-24

Secondary Standards 1D # Check Date (n house) Schadulud Chack

Power meter E44198 SN: GBas612475 30-Cc3-14 (in house chack Oct-22) In house chack: Oot-24

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

Pawer senzor HP 8481A SH: MY41003315 07-Cct-15 (In housa check Oct-22) In house check: Oat-24

AF genecatar RAS SMT-06 SN: 100672 15-Jun-15 (n house check Oct-22) In house check: Oct-24

Netwark Analyzar Aglant EB3584 | SN: US310680477 31-Mar-14 (in house check Oct-22) In house check; Oct24
N Function Sgnatue

Calibeated by: Paulo Pina. Labaratory Technician ‘. : 2 >

a-":
Approved by: “Sven Kahn Technical Managar

This calitbeation certificate shall not be reproduced axcept in full withowt written approval of the laboratory.

o

Issued. January 18, 2024
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Calibration Laboratory of Schwelzerischer Kalibrierdienst
Schmid & Partner Service suisue d'étalonnage
Engineering AG Servizio svizzero di tarstura
Zeughausstrasse 43, 8004 Zurich, Switzerand Swiss Callbration Service
Accredited by the Swiss Accreditation Semvica (SAS) Accraditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilsteral 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-Heid 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.

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

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

SAR measured: SAR measured at the stated antenna input power.
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 895%.
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Measurement Conditions

DASY system coafiguration, as far as not given on page 1.
DASY Version DASYS52 V52.10.4
Extrapolation Advancad 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 MMz
Head TSL parameters
The following parameters and calculations were appilied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (220402)"C 41.3+6% 1.40 mho/m =8 %
Head TSL temperature 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 9.97 Wikag
SAR for nominal Head TSL parameters normalized 1o 1W 40.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.22 Wikg
SAR for nominal Head TSL parameters normalized ta 1W 21.0 W/kg = 16.5 % (k=2)
Cartificate No: D1800V2-5d032_Jan24 Page 30f 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transtormed to feed point 5020 +681Q
Retum Loss -234dB

General Antenna Parameters and Design

| Esectrical Delay (one divection) | 1,182 ns |

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

The dipole is made of standard semingid coaxial cable. The center conductar of the feeding line is directly connected to the
second arm of the dipole, The antenna is therefare short-circuited for DC-signals. On scme of the dipeles, small end caps
are added 1o the dipole arms in order 1o improve matching when loaded according to the position as expiained In the
*Measurement Conditions® paragraph. The SAR data are not affected by this changs. The overall dipole langth is still

according to the Standard.
No excessive force must be applied to the dipole arms. because they might bend or the soidered connections near the
feedpoint may be damsged.
Additional EUT Data
| Manutactured by | SPEAG
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DASYS5 Validation Report for Head TSL

Date: 18.01.2024
Test Lahoratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d032

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

Medium parameters used: f = 1900 MHz: 6 = 1.4 S/m; & = 41.3; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.43, 8.43, 8.43) @ 1900 MHz; Calibrated: 03,11.2023
o Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 03.10.2023
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA: Senal: 1001

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

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

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

Peak SAR (extrapolated) = 18.3 Wikg

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 M1 =54.9%

Maximum value of SAR (measured) = 15.5 Wikg

dB
0

-3.00
-5.00
-9.00

-12.00

-15.00

0dB = 1535 W/kg = 11.90 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of Q.s“@"%; S Schweizerischer Kalibrierdionst

Schmid & Partner % ¢ Service suisse d'étalonnago
Engineering AG e Servizio svizzero di taratura

Zeughaussirasse 43, 8004 Zurich, Switzeriand ’{—\@\‘ S Swiss Calibration Service

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

Multilatoral Agr tor the

Client HCT

gnition of calibrath

Gyeonggi-do, Republic of Korea

cortificates

Objact

Calbraton procadure(s)

Cadbration date:

CALIBRATION CERTIFICATE
D2450V2 - SN:743
QA CAL-05.v12

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

March 14,2024

Calibention Equipmant used (MATE critical for calibrmsan)

This calibration certificate documents the traceablity 10 national standards, which readze the physical uniis of measuremants 151)
The measuramants and the uncertainties with confidsnce probatility are given on the following pagas and sre part of the oartificate

Al calibrations have bean conducied |n the closed boratary facility: emvwonment tempersture (22 +3)'C and humidity < 70%.

Primary Standards D# Cal Dale (Cen#ficate No ) Schedued Calio
Power meter NRP2 SN 104778 3)-Mar23 (No. 217-0380443805) Mar-24
Power sensor NRP-Z91 SN. 103244 30-Mar-23 (No. 217-03804) Mar-24
Power sensor NAP- 201 SN 103245 30-Mar-23 (No. 217-03805) Mar-24
Aeferance 20 dB Attaruator SN: BHE384s (20k) 30-Mar-23 (No. 217-03809) Mar-24
Type-N mismalch combination SN: 310882 /06327 30-Mar-23 (No. 217-03810) Mar-24
Roferance Probe EX30V4 SN: 7340 03-Now-23 (No. EX3-7349 Nowv23} Nov-24
DAE4 SN: 601 30-Jan-2¢ (No. DAE4-601_Jan24) Jan-25
Secondary Standands D & Check Date (in houss) Schedulad Check
Fower meter E44198 SN: GB33512475 30-0Oct-14 (In house chack Oct-22) In house check: Oct-24
Pawer sensor HP B481A SN: USa7202783 07-0ct-15 {in house check Oct-22) In houss check: Oct-24
Power sensar HP B4B1A SN: MY41053315 07-0ct-15 (In house check Oct-22) In house check: Oct-24
RF ganarator B&S SMT-06 SN: 100872 15~Jun-15 (in housa chack Oct-22) In housa chieck: Oct-24
Network Analyzer Agllent EB358A | SN: US41080477 31-Mar-14 {In house check Oct-22) In hausa check: Oct-24
Name Function Si

Calorated by, Kradimir Frange Laboratory Technician
Approved by Syan Kihin Tachnical Manapgar Sea s

S S

Issued: Masch 15, 2024
This calibeation cestificato shal not be reproduced except in hull without writien appeowal of the laboratony |
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Calibration Laboratory of S, Sciweizerischor Kalbriertianst

Schmid & Partner Sk CS: Service suisse d'étalonnage
Engineering AG %\5 Servizio svizzero di taratura

Zeughausstrasso 43, 8004 Zurich, Switzerland a,,,,.m\ﬁ S Sitas Callivalion Sorvics

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

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

Multilateral Agr 1 for the gnition of callbration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

» SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR 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 configusation, as far as not given on 1 page 1
DASY Version DASYS2 vs2.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =Smm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mhao/m
Measured Head TSL parameters (220202)°C 3B5=26% 1.83 mhao/m £ 6 %
Head TSL temperature change during test <05°C — -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAA measured 250 mW input pawer 13.1 Wikg
SAH for nominal Head TSL 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 mput power 6.02 Wikg
SAR for nominal Head TSL parameters nommalized to 1W 24.2 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 B45 0 +6.1 2
RAeturn Loss -228d8
General Antenna Parameters and Design
I Electrical Delay {(one direction) l 1.159 ns ]

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

The dipote is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected 1o the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps

are added to the dipole arms In order to improve matching when loaded according 10 the position as explained in the
*Measurement Conditions" paragraph, The SAR data are not affected by this change. The overall dipole length is still

accoeding to the Standard.
No excessive force must be applied to the dipole arms, because they might bend or the solderad connections near the
feadpoint may be damaged.
Additional EUT Data
| Manufactured by | SPEAG
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DASYS5 Validation Report for Head TSL

Report No. HCT-SR-2404-FC009-R1

Date: 14.03.2024

Test Laboratory: SPEAG, Zurich, Switzeriund

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

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

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

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

DASYS52 Configuration:

« Probe: EX3DV4 - SN7349; ConvF(7.96, 7.96, 7.96) @ 2450 MHz; Calibrated: 03.11.2023
* Sensor-Surface: | 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 30.01.2024

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

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

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=Smm
Reference Value = 115.1 V/m; Power Drift = 0,07 dB
Peak SAR (extrapolated) = 26.4 Wikg

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

S

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

Ratio of SAR at M2 1o SAR at M1 = 50.1%
Maximum value of SAR (measured) = 21.4 Wikg

dB
0

-4.00
-8.00
-12.00

-16.00

-20.00

0dB =214 W/ikg = 1330 dBW/kg
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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 1 cm® (1 g) of Head TSL Condition

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

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

SAR for nominal Head TSL parameters normalized to 1W 25.7 Wikg = 16.9 % (k=2)
SAR result with SAM Head (Mouth = F90)

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

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

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

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

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

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

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

SAR for nominal Head TSL parametess normalized to W 24.6 Wikg = 16.9 % (k=2)
SAR result with SAM Head (Ear = D90)

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

SAR for nominal Head TSL parameters normalized to 1W 34.0 Wikg £ 17.5 % (k=2)

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

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

'Adanmwassmmmmdnmmmmscwedscsmoe

Certificate No: D2450V2-743 Mar24

Page 7 of 7

F-TP22-03 (Rev. 06) Page 190 of 225

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



H’G Report No. HCT-SR-2404-FC009-R1

Calibration Laboratory of o, e

! ¢ Schwelzerischer Kalibriardsanst

Schmid & Partner A ﬁ g Service suisse détalonnage

Engineering AG Z Servizio svizzero di taratura
Tavghaaate B, 8004 Fuoh, Saltisdond ":TT;‘ o/ S swiss caiiration Service
Accredited by the Swas Accroditation Sandcs (SAS) Accroditation No.: SCS 0108
The Swiss Accroditation Sarvice is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates
Cient HCT Certificate No. D2600V2-1106_May23
Otyject D2600V2 - SN;1106
Caltiragion procedre(s) QA CAL-05.v12
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Calbrution date: May 24, 2023
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Calibration Laboratory of \\@L,J §  Schwoizarischer Kakbrierdienst
Schm{d & Partner M ¢ Service suisse détalonnage
Engineering AG b Servizio svizzero dl taraturs
Zoughausstrvsse 43, 0004 Zurich, Switzeriana Ay S swiss Calidrstion Service
Whodyy
Accradited by he Swiss Accraditntion Sorvice (5A5) Accreditation No.: SCS 0108

The Swiss Accreditation Service ts one of the signatories to the EA
Multiiatoral Agreement for the recognition of calibration cartificates

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/EEE 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:
¢) 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

rofxmed 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 systam configuration, as far as not given on page 1.
DASY Version DASYS2 V52 10.4
Extrapolation Advanced Extrapofation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, gy, dz =5 mm
Frequency 2600 MMz = 1 MMz
Head TSL parameters
The following parameters and calculatons were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.0 1.96 mhoim
Measured Head TSL parameters (220=02)"C 371=26% 2.00 mho/m =8 %
Head TSL temperature change during test <05°C — -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAHR measured 250 mW input power 14.2 Wikg
SAR for nominal Head TSL paramaters nommalized 1o 1W 55.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.37 Wig

SAR for nominal Head TSL parameters

nomalized to 1W

25.1 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 485Q-68|Q
Retum Loss -231d8B
General Antenna Parameters and Design
| Eectrical Detay (one direction) | 1149 ns ||

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

The dipale Is made af standasd 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 dipolas, small end caps

are added to the dipoie arms in order to improve maitching when loaded accarding 1o the position as axplained in the
‘Mezsurement Conditions” paragraph, The SAR data are not affected by thés change. The overall dipole length Is still

according to the Standard.
No excessive force must be applied 10 the dipole amms, because they might bend or the soidered connections near the
leedpoint may be damaged.
Additional EUT Data
| Manufactured by SPEAG |
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DASYS5 Validation Report for Head TSL

Date: 24.05.2023

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1106

Communication System: UID 0 - CW, Frequency: 260 MHz

Medium parameters used: { = 2600 MHz: 6 = 2 §/m; & = 37.1. p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standurd; DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(7.68, 7.68, 7.68) @ 26(0) MHz: Calibrated: 10.01.2023
Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 19.12.2022

Phantom; Flat Phantom 5.0 (front); Type: QD 000 P50 AA; 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=3mm, dy=3mm, dz=5mm

Reference Value = 117.6 V/im; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 27,7 Wikg

SAR(1 g) = 14.2 W/kg; SAR(10 ) = 6.37 W/kg

Smallest distance from peaks to ull points 3 dB below = 8.9 mm

Ratio of SAR at M2 to SAR st M1 =51 4%

Maximum value of SAR (measured) = 23,0 Wikg

dB8
0

-4,20

-8.40

-12.60

-16.80

-21.00

0dB =23.0 W/kg = 13,62 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of S, 2\ S Schweerischer Kallbrerdienst
Schmid & Partner e % (i G Service suisse dtalonnage
Engineering AG - 3 Servizio svizzero di taratura
mghngnw-uu 43, 8004 Zurich, Switzerland N V) S suiss Calibration Service
Accredited by the Swiss Accreditaton Sarvice (SAS) Accreditation No.. SCS 0108

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

This calibration certificate documents the traceabiity 1o national standards, which realize the physical urits of measurements (S1),
The measwemants and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calorations have been conducted In tha closed Eaboratory facility: emsronment temperature (22 + 3)°C and humidity < 709%.

Calitration Equipment usad (METE critical for calibeation)

Primary Standards D# Call Date (Cartificate No.) Scheduled Calitration

Power meter NRP2Z SN: 104778 30-Mar-23 {No. 217-03804/03805) Mar-24

Pawer sansor NRP-Z81 SN: 103244 30-Mar-23 (No. 217-03304) Mar-24

Pawer sansor NRP-Z81 SN: 103245 30-Mar-23 (No. 217-03805) Mar-24

Reference 20 08 Attenuator SN: BHEGS4 (20&) 3J0-Mar-23 (No, 217-03809) Mar-24

Type-N mismalch combination SN: 310882 / 06327 30-Mer-23 (No. 217-03310) Aar-24

Relerence Probe EX3DV4 SN: 3503 07-Mar-23 (No. EX3-3503_Mar23) Mar-24

DAE4 SN. 601 03-0ct-23 (No, DAE4-601_Oc23) Oct-24

Secondary Standards D# Check Date (1 house) Schoduled Chack

Power meater £441968 SN: GB38512475 30-Oct-14 (in house check Ocl-22) in housa check: Oct-24

Power sensor HP BAB1A SN US37292783 07-0ct-15 (in house check Oct-22) In housa chack: Oct-24

Power sensor HF B481A SN.MY41093315 07-0ct1-15 {in house check Oct-22) in housa check: Oct-24

RF geneestor RES SMT-06 SN 100872 15-Jun-15 (in house check Oct-22) In housa chack: Oct-24

Network Analyzer Agiiant EB358A | SN: US41080477 31-Mar-14 (in house check Oct-22) In housa chack: Oct-24
Name Funcion

Appeoved by

Issued: January 23, 2024

Thes calibeation certificate sha® not be reprocduced axcegt in fll without written approval of e iaboratory.
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Calibration Laboratory of L8, S  Schweizerischer Kafibrierdienst

Schmid & Partner S ¢ Service suisse détsionnage
Engineering AG % Sarvizio svizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzerland o S swiss Calibration Service

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

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

Multitateral Age for the recognition of callbration certificates

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) |EC/IEEE 62200-1528, "Measurement Procedure For The Assessment Of Specific

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

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

Additional Documentation:
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%.

F-TP22-03 (Rev. 06)
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy=4mm,dz =1.4mm Graded Ratio = 1.4 (Z direction)}
Frequency 3500 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculalions were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C are 2.91 mha/m
Measured Head TSL parameters (220:202)°C 38126% 2.90 mholm £ 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 100 mW input power 6.50 Wikg
SAR for nominal Head TSL parameters normalized to 1W 65.1 Wikg £ 19.9 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measured 100 mW input power 2.46 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24,6 Wikg £ 19.5 % (k=2)
Certificate No: D3500V2-1132_Jan24 Pago 3 of 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5190-38jQ
Ratum Loss -276dB

General Antenna Parameters and Design

Eiectrical Delay (one direction) l 1.130ns

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 semingid coaxial cable. The center conduclor of the feeding line is directly connected to the
sacond arm of the dipole, The antenna Is therefore short-circuited for DC-signats. On some of the dipoles, small end caps
are added to the dipole arms In order to Improve matching when loaded according to the position as explained in the
"Measurament 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 (o the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data
Manutactured by [ SPEAG
Certificate No: D3500V2-1132_Jan24 Page 4ol 6
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F-TP22-03 (Rev. 06)

DASYS5 Validation Report for Head TSL

Date: 23.01.2024
Test 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; o = 2.9 S/m; & = 38.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
« Probe: EX3DV4 - SN3503; ConvF(7.91, 7.91, 7.91) @ 3500 MHz; Calibrated: 07.03.2023
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics; DAE4 Sn601; Calibrated: 03.10.2023
« Phantom: Flat Phantom 5.0 (front); Type: QDOGOPSOAA; Serial: 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: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 66.18 Vim; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 17.1 Wikg

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 M1 = 75.7%

Maximum value of SAR (measured) = 12.2 W/kg

B
L

-6.94
-13.89
-20.83

-27.78

-34.72

0dB = 12.2 Wikg = 10.86 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of S, S Schweizerischer Kalibrierdienst
Schmid & Partner % c Barvice suisse détalonnage
Engineering AG T Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland '-@G S Swiss Catibration Service
Accredited by the Swiss Accreditation Senvica (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

Cient  HCT Certificate No. D3700V2-1105_Nov23
Object D3700V2 - SN:1105
Calitentian procadurs(s) QA CAL-22.v7

Calibration Procedure for SAR Validation Sources between 3-10 GHz

Catbration date: November 20, 2023

Thes calitention cestificate documents Ihe treceshilty 1o national standards, which realize the physical unga of (sh).
The measurmmanis and tha uncerainties with confidanca probabilty e given on the fallwing pages and are pernt of the cartificate

All catbrations have baen canducted in tha closad labaratory facility; envircamant tempearature {22 + 3)°C and humidty < 70%,

Calbraton Equipment used (MATE critical for calibration)

Prmary Standards 0¥ Cal Date {Certificate No.) Scheduled Calbration

Powar mater NAP2 SN 104778 30-Mar-23 (No. 217-03804/03805) Mar-24

Power sensor NRF-Z9t SN 103244 J0-Mar-23 (No. 217-03504) Mar-24

Power senscr NRP-Z281 SN 103245 30-Mar-23 (No, 217-03805) Mar-24

Aeference 20 dB Attenuator SN BHE3 (20k) 30Mas-23 (No. 217-03809) Mar-24

Type-N miamaich combination SN: 310882 / 068327 J0-Mar23 (No. 217-03810) Mar-24

Aeference Probe EX3DV4 SN. 3508 A7-Mar-23 (No. EX3-3508_Mar23) Mer-22

DAE4 SN 601 03-0ct-23 {No. DAES-801_Oct23) Oct-24

Sacondary Standasds 1D # Chack Date (n house) Schoeduied Check

Pawer metar 44158 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 generator &S SMT-06 | 5K 100972 15Jur-15 {In house check Oct-22) In housa chack: Oct-24

Network Analyzer Agitent ES3S8A [ SN US41030477 31-Mar-14 (in house check Oct-22) In house chack: Oct-24

Name Function Sigi
Buiibraled by Paulo Pina Laoratory Technician . ?—D
‘:':__._s—-

Aporovad by Swan Kina Technical Manager ‘_g’ - :

- \/

fesuad: Novembar 21,2023

This calibration certficate shall not be reproduced excest In full withou! written approval 8t the laboratory. X g
. >4 LE7 S
Certificate No: D3700V2-1105_Nov2a Page 10f 6 g / ( '
; DISA € R L. §
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Calibration Laboratory of I, D, .
2 SO Schweizerischer Kalibrierdienst
Schmid & Partner S fO‘ (S: Service sulsse d'‘étalonnage
Engineering AG = = Servizio svizzero di taratura
Znug::gum ga. 5004 Zurich, Switzerland ’ﬁ\‘ ) S suias Callbration Sarvice
Al »
Accradied by the Swas Accreditation Sendce (SAS) Accreditation No,: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multitateral 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.

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

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

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

The reported unceriainty 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 Page20f 6
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Measurement Conditions
DASY systemn configuration, as far as not given on page 1.
DASY Version DASY52 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
Tha following paramaters 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% 3.06 mho/m 2 8 %
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 Wikg
SAR far nominal Head TSL parameters normalzed to W B87.1 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm?® (10 g) of Head TSL condition
SAHA measured 100 mW input power 243 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.4 Wikg = 19.5 % (k=2)
Cartificate No: D3700V2-1105_Nov23 Page 30f 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed 1o teed point 4580-08jQ
Retum Loss -270dB

General Antenna Parameters and Design

| Electrical Detay (one direction) | 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 15 made of standard semingid coaxial cable. The center conductor of the feeding fine is directly connected to the
second arm of the dipole. The antenna Is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph, The SAR data are not affected by this change. The overall dipole length is still

according to the Standard
No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged
Additional EUT Data
[ Manufactured by | SPEAG |
Cenificate No: DI700V2-1105_Nov23 Page 4 of 6
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DASYS Validation Report for Head TSL

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:
« 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: QDOOOPSOAA:; Serial: 1001

« DASY5252.10.4(1535); SEMCAD X 14.6,14(7501)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3700MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=| 4mm

Reference Value = 68.83 V/m; Power Drift = (.08 dB

Peak SAR (extrapolated) = 18.2 Wrkg

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 Wikg

-7.00
-14.00
-21.00

-28.00

-35.00

0dB =13.0W/kg=11.13dBW/kg
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Impedance Measurement Plot for Head TSL
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S swiss Calibeation Service

Acceeditation No.: SCS 0108

Certificate No. D3VO0OV2-1019_May23
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CALIBRATION CERTIFICATE
Object D3%O0V2 - SN:1019
Catbraticn procedura(s) QA CAL-22.v7
Calibration Procedure for SAR Validation Sources batween 3-10 GHz
Calbeanon dat May 19, 2023
This cail J i d he 1o naboral

which reatze the physical units of maasurements (S1)
The measuramants and the uncertaintios wih confidence probabilty are givan on 1he folowing pages and are past of the canlificate

Al calbsabens have bean conducted ) the dosed y faciity: ar Ul (22 » 3)"C ard humidey < 70°%.
Calbraton Egupment ussd (MATE critical for calbration)
Frimary Standards s Cal Date (Certificate No ) Eci Caltsration
Power mater NRP2 SN 104778 30-Ma1-23 (No. 217-0G80403605) Mar-24
Powar sansor NRP-291 SN 103244 A0-Mar-28 (No. 21 7-03804) Mar-24
Power ssemoc NAP-291 SN 103245 30:Mar23 (No. 217-03305) Mar-24
Fatarence 20 8 Attarsator SN BHIGHA (20K) 30-Mar-23 (No. 217-03808) Mar-24
Type-N memaich combination SN: 10062 / 05327 20-Mar-23 (No. 25 7-03810) Mar-24
Ralecence Probe EXSDVA SN, 5503 O7-Mar-23 (No. EX3-3500_Ma23] Mar-24
DAE4 SN: 601 19-Dac-22 (No, DAE4-001_Dec22) Dac.23
Secondary Standards s Cneck Dase (in nowse) Sch Check
Power meter E44198 SN: GR35I 2475 30.0ct-14 (in house chack Oct-22) In house chadc Oc-24
Power sunsor HP B4814A SN US3TZaI7EY 07-0c1-15 (n house chack Oct-22) In house chaok: O0-24
Powar sensor HP 84614 SN MY41083315 07-Oct-13 (in house chook Oct-22) In house chede: Oct-24
FAF genecntor RES SMT-06 8N 100872 15Jun-15 (In housa check Oct-22} In house choox: Oct-24
Natwark Aratyzer Aglont £836848 | SN; US41080477 1-Mar-14 (n house check Ocz-22) In house chacic Ot-24
Name Functicn Signatune
Calbeated by Krabimie Franje Ladaratory Technician
Approved by: Syen Kahn Tachnical Manager
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Calibration Laboratory of S Schweizerischer Kalibr
Schmid & Partner G Service suisse diétalonnage
Engineering AG Servirio svizzero di taratura
Zoughnussirasse 43, 8004 Zurich, Switzeriand S swiss Catibeation Service
Accredid by the Swiss Accreditation Sandcs (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreoment for the recognition of calibration centificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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

* 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 resuit.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multipiied 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
DASYsyﬁamconfgqumum.ugunot iven on page 1
DASY Version DASYS2 V52,104
Extrapolation Advanoed Extrapolation
Phantom Moduiar Flat 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)
Frequency 3900 MHz = 1 MHz

Head TSL parameters at 3900 MHz
The following parameters and calculations were applied,

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 375 3.32 mho/m
Measured Head TSL parameters (220=202)"C 3B.7=8% 3.23 mho/m = 6 %
Head TSL temperature change during test <05°C — e

SAR result with Head TSL at 3900 MHz

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

SAR measurad 100 mW input power 6.97 Wikg.

SAR for nominal Head TSL parameters normalized 10 1W 69.7 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 100 mW input power 2.42 Wkg

SAR for nominal Head TSL parameters normalized 10 1W 24.1 Wikg =19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 3900 MHz

Impedance, transformed to feed point 48040-7812
Ratum Loss -21.7d8
General Antenna Parameters and Design
[ Electrical Delay (one direction) T 1.100 ns

After long term use with 100W radiated power, only 2 slight warming of the dipols near the feadpoint can be measured.

The dipole 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 anteana is therefore shon-circuited for DC-signals. On some of the dipsles, small end caps
are added 10 the dipole arms in order to improve matching when loaded according to the position as sxplained in the
"Measurement Conditions” paragraph. The SAR data are not alfected by this change. The overall dipale length is still

according to the Standard.

No excessive lorce must be appbed to the dipole arms, because they might bend or the soldered connections near the

Ieedpoint may be damaged.
Additional EUT Data

l Mandactured by

SPEAG
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DASYS Validation Report for Head TSL

Date: 19.05.2023
Test Luboratory: SPEAG, Zunch, Switzerland
DUT: Dipole 3900 MHz; Type: D3900V2; Serial: D3900V2 - SN:1019

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

Medium parameters used: = 3900 MHz: o = 3.23 S/m: g = 36.7; p = 1000 kg/m’
Phantom section: Flat Secuon

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

DASYS52 Configuration:
= Probe: EX3DV4 - SN3503; ConvF(7.39, 7.39, 7.39) @ 3900 MHz: Calibrated: 07.03.2023
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics; DAE4 Sn601; Calibrated: 19.12.2022
o  Phantom: Flat Phuntomn 5.0 (front); Type: QD 000 P50 AA; Serial: 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: Mcasurement gnd: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 71.29 V/m: Power Drift = -0.03 dB

Peak SAR (extrapolated) = 19.8 Wikg

SAR(] g) = 6,97 W/kg; SAR(10 g) = 242 W/kg

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

Ratio of SAR at M2 to SAR at MI = 73.5%

Maximum value of SAR (measured) = 13,7 Wikg

0dB = 13.7 Wikg = 11.37 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of
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Engineering AG Servizio svizzoro di taraturs
Zeughsusstrasse 43, 8004 Zurich, Switzerland S Suiss Calibration Service
Accrediing try he Swiss Accraditation Servce (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multiiateral Agreement far the recognition of calibration cartificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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

* Heturn 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
probabliity 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 Extrapciation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

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

i S i
5800 MHz + 1 MHz

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

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 359 4,71 mha/m
Moasured Head TSL parameters (220+02)"C B26% 4.60 mho/m =6 %
Head TSL temperature change during test <05°C -— —_

SAR result with Head TSL at 5250 MHz

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

SAR measured 100 mW input power 7.94 Whg

SAR for nominal Head TSL parameters normalized to 1W 78.8 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 100 mW Input power 228 Whg

SAR for nominal Head TSL parameters normalized 1o 1W 22.6 Wikg = 19.5 % (k=2)

Contificate No: DSGHzV2-1317_May23 Page 3of 11
F-TP22-03 (Rev. 06) Page 217 of 225

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



Head TSL parameters at 5600 MHz
The following parameters and calculations wars applied.

Report No. HCT-SR-2404-FC009-R1

Temperaturoe Parmittivity Conductivity
Nominal Head TSL parameters 220°C 355 5.07 mho/m
Measured Head TSL parameters (220+02)°C 316+6% 4.97 mhoim = 6 %
Head TSL temperature change during test <05°C - e
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 em” {1 g) of Head TSL Condition
SAR measured 100 mW input power B17 Wikg

SAR for nominal Head TSL parameters

nommalized to 1W

81.2 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2.32 Wikg

SAR for nominal Head TSL parameters normalized 1o 1W 23.0 Wikg = 19.5 % (ke2)
Head TSL parameters at 5750 MHz

The following paramstars and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 3B 522 mho/m

Measured Head TSL parameters (220=02)"C 344:8% 5.08 mha/m = 6 %

Head TSL temperature change during test <05°C — —
SAR result with Head TSL at 5750 MHz

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

SAR measured 100 mW input power 7.79 Wikg

SAR for nominal Head TSL parameaters normalized 1o TW 77,4 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 223 Wihkg

SAR for norminal Head TSL parameters normalized 10 TW 22,1 Wikg = 19,5 % (k=2)
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Head TSL parameters at 5800 MHz

The following pi ters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 353 527 mha/m
Measured Head TSL parameters (220=02)"C 34328% 511 mhao/m £ 6 %
Head TSL temperature change during test <05°C —- -
SAR resuit with Head TSL at 5800 MHz
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.75 Wikg
SAR for nominal Head TSL parameters normalized to 1W 76.9 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 100 mW input power 2.20 Whg
SAR for nominal Head TSL paramaters normalized to 1W 21.8 Wikg = 19.5 % (k=2)
Certiticate No: DSGHzV2-1317_May23 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 1o feed point “UsQ-20i0Q
Retum Loss -2434dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed 1o fsed point 4500Q-03 |0
Return Loss -336dB

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed 1o feed point 4720Q+120
Roturn Loss -300dB

Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 4600Q+082
Retumn Loss -274dB

General Antenna Parameters and Design

I Eloctrical Delay (one direction) [ 1.191ns

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

The dipole is made of standard semirigid coaxal cable, The center conductor of the feeding line is directly connected 1o the
second arm of the dipole. The antenna is thersfore short-circulted for DC-signals. On some of the dipoles. small ond 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 not affected by this change. The ovesall dipole length is still
according to the Standard,

No excessive force must be apphed to the dipote arms, because they might bend or the soldered connections near the
teadpoint may be damaged,

Additional EUT Data
| Manutactured by | SPEAG
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DASYS5 Validation Report for Head TSL
Date: 17.05.2023
Test Luboratory: SPEAG, Zurich, Switzerlund

DUT: Dipole D5GHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1317

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

Medium parameters used: f = 5250 MHz; o =4.6 S/m; & = 34.8; p = 1000 kg/m’

Medium parameters used: = 5600 MHz; o =4.97 S/im; & = 34.6; p = 100 kg/m’

Medium parameters used: f = 5750 MHz; 6 = 5.08 S/m; & = 34.4; p = 1000 kg/m’

Medium parameters used: { = 5800 MHz; 6 =5.11 S/m; & = 34.3; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(5.5, 5.5, 5.5) @ 5250 MHz, ConvF(5.1. 5.1, 5.1) @ 5600 MHz,
ConvF(5.08, 5.08, 5.08) @ 5750 MHz, ConvF(5.01, 5.01, 5.01) @ 5800 MHz; Calibrated:
07.03,2023

¢ Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 19.12.2(022

« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Serial! 1001
o DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Vulue = 75.29 V/m; Power Drift = -0.00 dB

Peuk SAR (extrapolated) = 26.9 Wikg

SAR(1 g) = 7.94 W/kg: SAR(10 g) = 2.28 W/kg

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

Ratio of SAR at M2 1o SAR at M1 =71 8%

Maximum value of SAR (measured) = 17.6 Wikg

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

Reference Value = 74.66 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated} = 30.1 Wikg

SAR(1 g) = 8,17 W/kg; SAR(10 g) = 2.32 W/kg

Smallest distance from peaks to all points 3 dB below = 6.8 mm

Ratio of SAR at M2 to SAR at M| = 68.8%

Maximum value of SAR (measured) = 18.8 Wikg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1_4mm

Reference Value = 72.14 V/m; Power Drift = 40,04 dB

Peak SAR (extrapolated) = 29.8 Wikg

SAR(1 g) = 7.79 W/kg;: SAR(10 g) = 2.23 Wikg

Smuallest distance from peaks to all points 3 dB below = 7.4 mm

Ratio of SAR at M2 1o SAR at M| =66.1%

Maximum value of SAR (measured) = 18.2 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4dmm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 71.84 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 30.2 W/kg

SAR(1 g) = 7.75 W/kg; SAR(10 g) = 2.2 W/kg

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

Ratio of SAR at M2 10 SAR at M1 =65 5%

Maximum value of SAR (measured) = [8.3 Wikg

d8
0

-5.00

-10.00
-15.00
-20.00
-25.00

0dB = 18.8 W/kg = 12,74 dBW/kg
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Impedance Measurement Plot for Head TSL
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Appendix: Transfer Calibration at Four Validation Locations on SAM Head'

Evaluation Conditions (f=5250 MHz)

| Phantom | SAM Head Prantom | For usage with csARaDV2-RL |

SAR result with SAM Head (Top)

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

SAR for nominal Head TSL paramaters nommalized to 1W 84.3 Wikg = 20.3 % (k=2)

SAR averaged over 10 om? {10 g} of Head TSL condition

SAR for nominal Head TSL parameters nomalized to 1W 24.3 Wikg = 19.9 % (k=2)
SAR result with SAM Head (Mouth)

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

SAR tor nominal Head TSL parameters nomalized 1o TW 83.5 Wikg = 20.3 % (k=2)

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

SAR for nominal Head TSL parameaters nomalized 10 1YW 23.4 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 TW

B81.7 Wikg = 20.3 % (k=2)

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

SAR for nominal Head TSL parameters normalized to 1YW 23.4 Wikg = 19.9 % (k=2)
SAR resuit with SAM Head (Ear)

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

SAR for nomnal Head TSL parameters nomalized to 1W 52.8 Wikg = 20.3 % (k=2)

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

SAR for nominal Head TSL parameters nomalized to 1W 17.9 Wikg = 19.9 % (k=2)

) Additianal assessments outside e cumant scops 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-AL |

SAR result with SAM Head (Top)

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

SAR for nominal Head TSL parameters normallzed to 1W 79.9 Wikg = 20.3 % (k=2)

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

SAR for nominal Head TSL parameters nomalized o 1W 22.6 Wikg = 19.9 % (k=2)
SAR result with SAM Head (Mouth)

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

SAR for nominal Head TSL parameaters normalized 10 TW 86.4 Wikg = 20.3 % (k=2)

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

SAR for nominal Head TSL parameters normalized 1o TW 24,86 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 parametors

normalized to TW

77.1 WIKg = 20.3 % (k=2)

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

SAR for nominal Head TSL parameters normafized to TW 21.7 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 nomalzed 1o TW 54.9 Wikg = 20.3 % (k=2)

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

SAR for nominal Head TSL parameters nomalized 1o 1W 18.4 Wikg = 19.9 % (k=2)
7 Aodtions] assessments outside the currert scopy of 5G5S 0106
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