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Part 4 of 4

Project Number: 5315129 Offer No.: SUW-202410007210
Report Number: SUW5315129EMC Revision: 2

Client: Track Group Inc.

Equipment Under Test: Electronic Monitoring Ankle Bracelet
Model Name: ReliAlert XC5
Model Number: OTD 5.0
FCCID: TPO-OTD50

Applicable Standards: FCC Part 2.1093

Report issued on: 18 June 2026

Test Result: Compliant

FOR THE SCOPE OF ACCREDITATION UNDER 17025 CERTIFICATE NUMBER: 3212.01

Report must not be used by the client to claim product certification, approval, or endorsement by A2LA, NIST, or any agency of the Federal Government.

Tested by: T) :ﬁ V.., y.

Paul Lorenzo, Senior EMC Technician

Reviewed by: @x‘:’y ngk——-
' (¥4

David Schramm for
Stephen C. Whalen, EMC/RF Exposure Manager

Remarks: This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or
accessible at http://www.sgs.com//en/Terms-and-Conditions.aspx. And for electronic format documents, subject to Terms and Conditions for
Electronic Documents at http.//www.sgs.com/en/Terms-and-Conditions/terms-e-document.aspx.

Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is advised
that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s
instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from
exercising all their rights and obligations under the transaction documents. This document cannot be reproduced except in full, without prior
written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is
unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the results shown in this test report refer
only to the sample(s) tested and such sample(s) are retained for a maximum of 30 days only.
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APPENDIX G - DIPOLE CALIBRATION CERTIFICATES

Longer dipole calibration intervals of up to three years may be considered when it is demonstrated that
the SAR target, impedance and return loss of a dipole have remained stable according to the following
requirements.

1) The test laboratory must ensure that the required supporting information and documentation
are included in the SAR report to qualify for the three-year extended calibration interval,
otherwise, the IEEE Std 1528-2013 recommended annual calibration applies.

2) Immediate re-calibration is required for the following conditions.

a. After a dipole is damaged and properly repaired to meet required specifications.

b. When the measured SAR deviates from the calibrated SAR value by more than 10%
due to changes in physical, mechanical, electrical or other relevant dipole conditions;
i.e., the error is not introduced by incorrect measurement procedures or other issues
relating to the SAR measurement system.

c. When the most recent return-loss result, measured at least annually, deviates by more
than 20% from the previous measurement (i.e. value in dB x 0.2) or not meeting the
required 20 dB minimum return-loss requirement.24

d. When the most recent measurement of the real or imaginary parts of the impedance,
measured at least annually, deviates by more than 5 Q from the previous measurement.

SGS Lab confirms that no physical damage has occurred to the dipoles and measured SAR values
have not deviated from calibrated SAR values by more than 10%.

Table below includes annual measured dipole return loss and impedance which meet the necessary
requirements.

Frequenc SGS Data 2024 SGS Data 2025
Dipole (|C\I/|Hz) i p. Return Impedance Return Impedance
Loss R iX Loss R iX
SDZIF;%\;?I 750 2/6/2024| -27.9 54.2 0.5 |2/10/2025| -28.77 | 53.03 | 1.9259
D835Vv2
SN: 3d123 835 2/6/2024| -36.2 50.8 1.3 |2/10/2025| -41.5 49.13 | 0.3179
2:\17;58%/72 1750 2/6/2024| -33.6 50.1 21 |2/10/2025| -30.4 50.83 [ -2.9357
D1900V2
SN-5d144 1900 2/6/2024| -28.8 514 3.5 [2/10/2025| -25.75 | 49.45 | 5.0325
D:SSS%\(/)Z 2450 2/6/2024| -26.8 54.0 2.6 |2/10/2025| -29.92 | 50.36 | 3.3186
D5GHZV?2 5200 2/6/2024| -21.2 50.3 -8.9 |2/10/2025| -19.25 | 50.17 | -11.08
SN:1149 5600 2/6/2024| -35.5 50.1 -1.6 | 2/11/2025| -30.05 | 51.75 -2.75
' 5800 2/6/2024 | -22.2 55.6 -5.7 |2/11/2025| -24.72 | 54.73 -4.26
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Schmid & Partner m ¢ Service suisse d'étalonnage
Engineering AG N Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland NG S swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS)

KIART

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

Client SGS USA

Accreditation No.: SCS 0108

Certificate No: D750V3-1074_Feb23

CALIBRATION CERTIFICATE

Object

Calibration procedura(s) QA CAL-05.v12

Calibration date: February 06, 2023

D750V3 - SN:1074

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

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

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

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

Power meter NRP SN: 104778 04-Apr-22 (No. 217-03525/03524) Apr-23

Power sensor NRP-Z21 SN: 103244 04-Apr-22 (No. 217-03524) Apr-23

Power sensor NRP-Z81 SN: 103245 04-Apr-22 (No. 217-03525) Apr-23

Referance 20 dB Attenuator SN: BHG394 (20k) 04-Apr-22 (No. 217-03527) Apr-23 [

Type-N mismatch combination SN: 310982/ 06327  04-Apr-22 (No. 217-03528) Apr-23

Reference Probe EX3DV4 SN: 7349 10-Jan-23 (No. EX3-7349_Jan23) Jan-24

DAE4 SN: 601 19-Dec-22 (No. DAE4-601_Dec22) Dec-23

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

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

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

Power sensor HP 8481A SN: MY41083315 07-Oct-15 (in house check Oct-22) In house check: Oct-24

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

Network Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in house check Oct-22) in house check: Oct-24
Name Function Signature

Calibrated by: Jeton Kastrati Laboratory Technician l [ Z

Approved by: Sven Kihn Technical Manager

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

S

lssued: February 8, 2023

Certificate No: D750V3-1074_Feb23
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Calibration Laboratory of

. RN o, Schweizerischer Kalibrierdienst
Schmid & Partner % 2 Service suisse d'étalonnage
Engineering AG =N Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland 5 fﬁ\"\“ S swiss Calibration Service
Fodea ey
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |IEC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Hald And
Body-Womn 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 fo a coverage
probability of approximately 95%.

Certificate No: D750V3-1074_Feb23 Page 2of 6
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Measurement Conditions
DASY systern configuration, as far as not given on page 1.

DASY Version DASY52 V52.10.4

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacar

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 760 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 41.9 0.89 mho/m

Measured Head TSL parameters (22.0+0.2) °C 43.0+6% 0.90 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

SAHR measured 250 mW input power 2,14 Wikg

SAR for nominal Head TSL parameters normalized to 1W 8.54 Wikg = 17.0 % (k=2)

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

SAR measured 250 mW input power 1.40 Wikg

SAR for nominal Head TSL parameters normalized to 1W 5.58 W/kg + 16.5 % (k=2)

Certificate No: D750V3-1074_Feb23
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL
Impedance, transformed to feed point 55.00Q + 0.6 jQ
Return Loss - 26.4 dB
General Antenna Parameters and Design
Electrical Delay {one direction) | 1.034 ns T

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 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 amms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data
| Manufactured by SPEAG
Certificate No: D750V3-1074_feb23 Page 4 of 6
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DASYS5 Validation Report for Head TSL

Date: 06.02.2023
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1074

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: f = 750 MHz; ¢ = 0.9 S/m; &, = 43; p = 1000 kg/m?
Phantom section: Flat Section

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

DASYS52 Configuration:
 Probe: EX3DV4 - SN7349; ConvF(10.11, 10.11, 10.11) @ 750 MHz; Calibrated: 10.01.2023
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated: 19.12.2022
» Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001
» DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7xT)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 59.65 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.23 W/kg

SAR(1 g) = 2.14 W/kg; SAR(10 g) = 1.40 W/kg

Smallest distance from peaks to all points 3 dB below = 17.9 mm

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

Maximum value of SAR (measured) = 2.82 W/kg

dB

-1.80
-3.60
-5.40
-7.20

0dB =2.82 W/kg = 4.50 dBW/kg

Certificate No: D750V3-1074_Feb23 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of N\ S Schweizerischer Kalibrierdienst

Schmid & Partner ila' \\:&E i !Eé c Service suisse d'étalonnage
Engineering AG oSk Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland %, ,/’}-:\T\\‘\\‘ S swiss Calibration Service

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

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

Multilateral Agreement for the recognition of calibration certificates

cient ~SGS USA Certificate No: D835V2-4d123_Feb23

CALIBRATION CERTIFICATE

Object D835V2 - SN:4d123

Caiibration procedure(s) QA CAL-05.v12

Calibration date: February 06, 2023

Calibration Equipment used (M&TE critical for calibration)

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

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

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

Network Analyzer Agilent E8358A | SN: US41080477 31-Mar-14 (in house check Oct-22)

Name Function
Calibrated by: Jeton Kastrati Laboratory Technician

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

Primary Standards [iD# Cal Date (Cerificate No.) Scheduled Calibration
Power meter NRP SN: 104778 04-Apr-22 (No. 217-03525/03524) Apr-23

Power sensor NRP-Z91 SN: 103244 04-Apr-22 (No. 217-03524) Apr-23

Power sensor NRP-Z91 SN: 103245 04-Apr-22 (No. 217-03525) Apr-23

Reference 20 dB Attenuator SN: BH9394 (20k) 04-Apr-22 {No. 217-03527) Apr-23

Type-N mismatch combination SN: 310982 / 06327 04-Apr-22 (No. 217-03528) Apr-23

Reference Probe EX3DV4 ‘ SN: 7349 10-Jan-23 (No. EX3-7349_Jan23) Jan-24

DAE4 SN: 601 19-Dec-22 (No. DAE4-601_Dec22) Dec-23

Secondary Standards [ D# Check Date (in house) Scheduled Check
Power meter E4419B SN: GB39512475 30-Oct-14 (in house check Oct-22) In house check: Oct-24
Power sensor HP 8481A SN: US37292783 07-Oct-15 (in house check Oct-22) In house check: Oct-24
Power sensor HP 8481A SN: MY41083315 07-Oct-15 {in house check Oct-22) In house check: Oct-24
RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Oct-22) In house check: Oct-24

Approved by: Sven Kihn Technical Manager ‘g‘ h

In house check: Oct-24

Signature

e

Issued: February 8, 2023

Certificate No: D835V2-4d123_Feb23 Page 1 0f 6
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Calibration Laboratory of S, §  Schweizerischer Kalibriordienst
Schmid & Partner SE‘ "‘\‘“-:--/"E ; !Eé C Serice suisse d'étalonnage
Engineering AG BN Servizio svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzerland % aﬁv“:‘ S  swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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.

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 95%.

Centificate No: DB35V2-4d123_Feb23 Page 2 of 6
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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, dz =5mm
Frequency 835 MHz + 1 MHz
Head TSL parameters
The following parameters and caleulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 41.5 0.90 mho/m
Measured Head TSL parameters (22.0+0.2) °C 428£6% 0.92 mho/m £ 6 %
Head TSL temperature change during test =05°C - -
SAR result with Head TSL
SAR averaged over 1 cm® {1 g) of Head TSL Condition
SAR measured 250 mW input power 2.50 Wkg
SAR for nominal Head TSL parameters normalized fo 1W 9.90 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.63 Wikg
SAR for nominal Head TSL parameters normalized to 1W 6.45 W/kg = 16.5 % (k=2)
Caertificate No: D835V2-4d123_Feh23 Page 3of &
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point S5110-01j82
Return Loss - 38.5dB

General Antenna Parameters and Design

|Eectrh::al Delay (one direction) | 1.396 ns

After long term use with 100V radiated power, only a slight warming of the dipole 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 to the
second arm of the dipale. The antenna is therefore short-circuited for DC -signals. On some of the dipales, smail 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 stilt
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG
Certificate No: D835V2-4d123_Feb23 Page 4 of 6
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DASYS5 Validation Report for Head TSL

Date: 06.02.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d123

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

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

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-201 1)

DASYS52 Configuration:
 Probe: EX3DV4 - SN7349; ConvF(9.5, 9.5, 9.5) @ 835 MHz; Calibrated: 10.01.2023
*» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 19.12.2022
» Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA: Serial: 1001
» DASY52 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=5mm

Reference Value = 63.86 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 3.70 W/kg

SAR(1 g) = 2.50 W/kg; SAR(10 g) = 1.63 W/kg

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

Ratio of SAR at M2 to SAR at M1 =67.2%

Maximum value of SAR (measured) = 3.30 W/kg

dB

-2.00
-4.00
-6.00
-8.00
-10.00

0 dB =3.30 W/kg = 5.19 dBW/kg
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Impedance Measurement Plot for Head TSL
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S Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No: D1750V2-1067 _Feb23

CALIBRATION CERTIFICATE
Object D1750V2 - SN: 1067 \
Calibration procedure(s) QA CAL-05.vi2

Calibration date:

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

February 06, 2023

Calibration Equipment used (M&TE critical for calibration)

[ID #

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

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

Primary Standards Cal Date (Certifcate No.) Scheduled Calibration
Power meter NRP SN: 104778 04-Apr-22 (No. 217-03525/03524) Apr-23

Powar sensor NRP-231 SN: 103244 04-Apr-22 {No, 217-03524) Apr-23

Pawer sensor NRP-ZN SN: 103245 04-Apr-22 (No. 217-03525) Apr-23

Reference 20 dB Attenuator SN: BH9394 (20k) 04-Apr-22 (No. 217-03527) Apr-23

Type-N mismatch combination SN: 310982 /06327  04-Apr-22 (No, 217-03528) Apr-23

Reference Probe EX3DV4 SN: 7349 10-Jan-23 (No. EX3-7349_Jan23) Jan-24

DAE4 SN: 601 19-Dec-22 (No. DAE4-601_Dec22) Dec-23
Secondary Standards D # Check Date (in house) Scheduled Check
Power meter E44198 SN: GB39512475 30-Oct-14 (in house check Oct-22) In house check: Oct-24
Power sensor HP 84814 SN: US37292783 07-Oct-15 (in house check Oct-22) In house check: Oci-24
Power sensor HP 8481A SN: MY41093315 07-0ct-15 (in house check Oct-22) in house check: Oct-24
RF generator R&S SMT-06 SN: 100872 15-Jun-15 (in house check Oct-22) In house check: Oct-24
Network Analyzer Agilent ES358A | SN: US41060477 31-Mar-14 (in house check Oct-22) In house check: Oct-24

Name Function Signature
| Calibrated by: Jeton Kastrali Laboratory Technician ‘ W/
Approved by: Sven Kahn Technical Manager

G i

Issued: February 8, 2023

This calibration ceificate shall not be reproduced except in full without written approval of the iaboratory.
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Calibration Laboratory of R

Schweizerischer Kalibrierdienst

; Al s
Schmid & Partner m — Service suisse détalonnage
Engineering AG T Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland A S swiss Galibration Service
LTI T b
Accradited by the Swiss Accredilation Service (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:
a) IEC/IEEE 62209-1528, "Measurement Procedure For The Assessment Of Specific

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

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

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

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

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

Carificate No: D1750V2-1067_Feb23 Page 2 of §
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Measurement Conditions
DASY system configuration, a5 far as nol given on page 1.
DASY Version DASYSE V52.10.4
Extrapolation Advanced Extrapolation
Phantom Madular Flat Phanmtom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1750 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 40.1 1.37 mhadm
Measured Head TSL parameters (22.0=0.2)°C 4089 £6% 1,35 mho/m = & %
Head TSL temperature change during test «05°C anmn -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power B8.93 Wikg
SAR for nominal Head TSL parametars narmalized to 1W 36.2 Wikg +17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measurad 250 mW input power 4,72 Wikg
SAR for nominal Head TSL parameters normalized ta 1W 19.0 Wikg = 16.5 % (k=2)
Certificate No: D1750V2-1067_Feb23 Page 3of 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 50.0 £2-1.2 2
Retumn Loss - 387 dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1221 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
gecond 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 affecled by this change. The overall dipele length is still
according to the Standard.

No excessive force must be applied to the dipole arms, becausa 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: 06.02.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN:1067

Communication System: UID 0 - CW; Frequency: 1750 MHz

Medium parameters used: f = 1750 MHz; o = 1.35 S/m; & = 40.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
+ Probe: EX3DV4 - SN7349; ConvF(8.76, 8.76, 8.76) @ 1750 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
o DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 105.4 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 16.3 Wrkg

SAR(1 g) = 8.93 W/kg; SAR(10 g) = 4.72 W/kg

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

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

Maximum value of SAR (measured) = 13.8 Wrkg

-3.00
-6.00
-9.00
-12.00

-15.00
0dB = 13.8 W/kg = 11.40 dBW/kg
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Impedance Measurement Plot for Head TSL
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> S&‘ N S Schweizerischer Kalibrierdienst
Schmid & Partner s‘i——//mﬁf C Service suisse d'étalonnage
Engineering AG NG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland AN S swiss Calibration Service

A
KRt

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

Client SGS USA

Accreditation No.: SCS 0108

Certificate No: D1900V2-5d144_Jan23

EALIBRATION CERTIFICATE
—f

Object D1900V2 - SN:5d144
Calibration procedure(s) QA CAL-05.v12

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Calibration date: January 30, 2023

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

Al calibrations have been conducted in the closed laboratory facility: environment temperature {22 + 8)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Network Analyzer Agilent EB358A | SN: US41080477

31-Mar-14 (in house check Oct-22)

Primary Standards ID # Cal Date (Certificate No.) Scheduled Calibration
Power meter NRP SN: 104778 04-Apr-22 (No. 217-03525/03524) Apr-23

Power sensor NRP-Z91 SN: 103244 04-Apr-22 (No. 217-03524) Apr-23

Power sensor NRP-Z91 SN: 103245 04-Apr-22 (No. 217-03525) Apr-23

Reference 20 dB Attenuator SN: BH9394 (20k) 04-Apr-22 (No. 217-03527) Apr-23

Type-N mismatch combination SN: 310982/ 06327  04-Apr-22 (No. 217-03528) Apr-23

Reference Probe EX3DV4 SN: 7349 10-Jan-23 (No. EX3-7349_Jan23) Jan-24

DAE4 SN: 601 19-Dec-22 (No. DAE4-601_Dec22) Dec-23

Secondary Standards | D # Check Date (in house) Scheduled Check
Power meter E4419B SN: GB39512475 30-Oct-14 (in house check Oct-22) In house check: Oct-24
Power sensor HP 8481A SN: US37282783 07-Oct-15 (in house check Oct-22) In house check: Oct-24
Power sensor HP 8481A SN: MY41093315 07-Oct-15 (in house check Oct-22) In house check: Oct-24
RF generator R&S SMT-06 | SN: 100972 15-Jun-15 (in house check Oct-22) In house check: Oct-24

In house check: Oct-24

Name Function i
Calibrated by: Paulo Pina Laboratory Technician
e = i
Approved by: Sven Kithn Technical Manager 5 , ¥

Issued: February 8, 2023
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: D1900V2-5d144_Jan23

SGS North America Inc.
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Calibration Laboratory of ey,

. Sl § Schweizerischer Kalibrierdienst
Schmid & Partner ST c Service suisse d'étalonnage
Engineering AG b= S Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland ’-s,,ﬁ\y“ S swise Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) KDB 865664, “SAR Measurement Reqguirements 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 cerificate are valid at the frequency indicated.

e Anfenna 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 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 caloulations werg applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0x0.2)°C 3988 % 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 9.84 Wikg
SAR for nominal Head TSL parameters normalized to 1W 39.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 ecm® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.12 Wikg
SAR for nominal Head TSL parameters normalized to 1TW 20.5 W/kg = 16.5 % (k=2)
Certificate No: D1900V2-5d144_Jan23 Page 30of6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed fo feed point 53702 +46)0
Return Loss -248dB

General Antenna Parameters and Design

| Electrical Delay {one direction) I 1.195 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG
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DASYS Validation Report for Head TSL

Date: 30.01.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d144

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

Medium parameters used: f = 1900 MHz; 6 = 1.4 S/m; & = 39.8; p = 1000 kg/m?
Phantom section: Flat Section

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

DASY52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.43, 8.43, 8.43) @ 1900 MHz; Calibrated: 10.01.2023
e 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
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 = 107.9 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 18.0 W/kg

SAR(1 g) =9.84 W/kg; SAR(10 g) = 5.12 W/kg

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

Ratio of SAR at M2 to SAR at M1 =55.1%

Maximum value of SAR (measured) = 15.0 W/kg

dB

0
-3.00
-6.00
-9.00
-12.00

-15.00

0dB =15.0 W/kg = 11.77 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of & ‘Qj,/’/,’ Schwelzeriecher Kalibrierdenat
Schmid & Partner ! Service suisse d'étalonnage
Engineering AG 2 & Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland AN Swiss Calibration Service
el
Accredited by the Swiss Accreditation Senvice {SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Sarvice is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates
client ~SGS USA Certificate No: D2450V2-890_Feb23
Object D2450V2 - SN:890
Calibration procedure(s) QA CAL-05.v12 ‘
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Caliibration date: February 02, 2023
This calibration certificate documents the traceabity to national standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the cerfificate.
| Al calibrations have been conducted in the closed laboratory facility: environment temperature (22 = 3)°C and humidity < 70%.
Calibration Equipment used (M&TE critical for calibration) '
Primary Standards |iD# Cal Date (Certificate No.) Schedued Calibration
Power meter NRP SN: 104778 04-Apr-22 (No. 217-03525/03524) Apr-23
Power senscr NRP-Z91 SN: 103244 0&-Apr-22 (No. 217-03524) Apr-23
Power sensor NRP-281 | SN: 103245 04-Apr-22 {No. 217-03525) Apr-23
Reference 20 dB Attenuator | SN: BH9394 {20k) 04-Apr-22 {No. 217-03527) Apr-23
Type-N mismatch combination | SN: 310682/ 06327 04-Apr-22 {No. 217-03528) Apr-23
Reference Probe EX3DV4 | SN: 7349 10-Jan-23 (No. EX3-7349_Jan23) Jan-24
DAE4 | SN: 601 18-Dec-22 (No. DAE4-801_Dec22) Dec-23
Secondary Standards ID# Check Date (in house) Seheduled Check
Power meter £44198 . SN: GB39512475 30-0ct-14 (in house check Oct-22) In heuse check: Oct-24
Power sensor HP 8481A SN: US37292783 07-0Oct-15 (in house check Oct-22) In house check; Oct-24
Power sensor HP 8481A SN: MY41083315 07-0ct-15 {in house check Oct-22) In house check: Oct-24
RF generator R&S SMT-08 SN: 100872 16-Jun-15 (in house check Oct-22) In house check: Oct-24
Nebwvork Analyzer Agilent E8358A | SN: US41080477 31-Mar-14 (in house check Oct-22) In house check: Oct-24
Name Function Signature
Calibrated by: Paulo Pina Laboratory Technician ,
Jhere—st ARl
Approved by: Sven Kiihn Technical Manager S :’,__
Issued: February 8, 2023
| This calibration certficate shall not be reproduced excapt in full without written approval of the iaboratory.
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Calibration Laboratory of v@ , Schwelzerischer Kallbrierdianst
Schmid & Partner i‘;ﬁg’/m& 2 Service suisse d'étalonnage

Engineering AG . Servizio svizzers i taratura
Zeughausstrasse 43, 8004 Zurich, Switzertand N s

Swiss Calibration Service

Accredited by he Swiss Accreditation Service (SAS) Acareditation Ne.: SCS 0108
The Swiss Accreditation Service is one of the signatories o the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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: Hurman 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 detalls are available from the Validation Report at the end
of the certificate. All figures siated in the cerificate 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.

» Refurn 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 V52,104
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 paramelers and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 207G 39z 1.80 mhofm
Measured Head TSL parameters {(220+x0.2)"C 3B3+6% 1.85 mhoim £ 6 %
Head TSL temperature change during test =05°C amen —
SAR result with Head TSL
SAR averaged over 1 em® {1 g) of Head TSL Condition
SAR measured 250 mW Input power 13.0 Wikg
SAR for nomina! Head TSL paramelars nommalizad o 1W 51.4 Wikg £ 17.0 % (k=2)
SAR averaged over 10 em? {10 g of Head TSL condition
SAR measured 250 mW inpul power .04 Wikg
SAR for nominal Head TSL parameters normalized o TW 24.0 Wikg £ 16.5 % (k=2})
Cartificate Mo: D2450W2-520_FebZd Page 3ofé
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed 1o fead point BAZ0+18)0
Raturm Loss -27.0dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1.157 ns

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

The dipole is made of slandard semirigid ccaxial cable. The center conductor of the fesding line is directly connected to tha
second amm of the dipele. The antanna is therefore shorf-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 pesition as explained in the
"Measuremen! Conditions” parsgraph. The SAR data are not affected by this change. The overall dipols length is tili
according to the Standard.

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

Additional EUT Data

| Manufactured by SPEAG
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DASYS5 Validation Report for Head TSL

Date: 02.02.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:890

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

Medium parameters used: f'= 2450 MHz; o = 1.85 S/m; & = 39.3; p = 1000 kg/m®
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.88, 7.88, 7.88) @ 2450 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
o DASY5252.10.4(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=5Smm

Reference Value = 115.3 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 25.7 W/kg

SAR(1 g) = 13 W/kg; SAR(10 g) = 6.04 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 50.8%

Maximum value of SAR (measured) = 21.4 W/kg

dB

-4.00
-8.00
-12.00
-16.00
-20.00

0dB =21.4 W/kg=13.30 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of g“:'\"_"/"/""'/,, S Schwelzerischer Kalibrierdienst

Schmid & Partner % ¢ Service suisse détalonnage
Engineering AG =N Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland I S Swiss Caiibration Service

ARG

Accredited by the Swiss Acoreditation Sanvice (SAS)
The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Chient SGS USA

Accreditation No.: SCS 0108

Certificate No: DSGHzV2-1149_Feb23

|CALIBRA110N CERTIFICATE
Object D5GHzV2 - SN:1149
Calibration procedure(s) QA CAL-22.v7
Calibration Procedure for SAR Validation Sources between 3-10 GHz
Caforation date: February 22, 2023

SGS North America Inc.

This callbration cerfficate documents the traceability to naticnal standards, which realize the physical units of measurements (S1),

| This calibration certificate shall not be raproduced except in fu without wiitten approval of the laborateey.

The measurements and the uncerainies with confidence probability are given on the following pages and are part of the certificate.
All calibrations have been conducted in the closed laboratory facility: environment temperature (22 2 3)°C and hurnidity < 70%.
Calibration Equipment used (M&TE critical for calibration)
Primary Standards ID# Cal Date (Certificate No. ) Scheduled Calibration
Power meter NRP SN: 104778 04-Apr-22 (No, 217-03525/03524) Apr-23
Power sensor NRP-Z91 SN: 103244 04-Apr-22 (No, 217-03524) Apr-23
Power sansor NRP-Z91 SN: 103245 04-Apr-22 (No. 217-03525) Apr-23
Reference 20 dB Attenuator SN: BHSA94 (20k) 04-Apr-22 (No. 217-03527) Apr-23
Type-N mismatch combination SN: 310982 /08327  04-Apr-22 (No. 217-03528) Apr-23
Reference Probe EX30V4 SN: 3503 08-Mar-22 (No. EX3-3503_Mar22) Mar-23
DAE4 SN: 601 18-Dec-22 (No. DAE4-601_Dec22) Dec23
Secendary Standards D ¥ Check Date (inhouse) Scheduled Chedck
Powear meter E44198 SN: GB39512475 30-Oct-14 {In house chack Oct-22) In house chack: Oct-24
Power sensor HP 84814 SN: US37202783 07-0ct-15 (In house check Oc-22) In house check: Oct-24
Power sensor HP 8481A SN: MY410833156 07-Oct-15 (in house check Oct-22) In house check: Oct-24
RF generator R&S SMT-08 SN: 100972 15-Jun-15 {in house chack Oct-22) In house check: Oct-24
Network Analyzer Agllent EEIS8A | SN: US41080477 31-Mar-14 (in house check Od-22) In house check: Oct-24

Narno Function )9‘6;\ *
Calibrated by: Paulo Pina. Laboratory Technician
Approved by Niels Kuster Quality Manager ~

Issued: February 22, 2023

Certificate No: D5GHzV2-1149_Feb23
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Calibration Laboratory of
Schrrid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzerland

Schwelzerizcher Kalibrisrdienst
Service sulsse d'étslonnage
Servizio svizzero di taratura
Swiss Calibration Service

Aeoredilad by the Swiss Accraditaiion Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signataries 1o the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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)", Octobar 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 Heturn Loss ensures low
reflected power. No uncertainty required.

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 V52104
Extrapolation Advanced Extrapalation
Phantom Modutar Flat Phantam V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy = 4.0 mm, dz = 1.4 mm Graded Rafic = 1.4 (£ direction)
5000 MHz + 1 MHz
5200 MHz £ 1 MHz
5500 MHz £ 1 MHz
Frequency 5600 MHz + 1 MHz
5800 MHz + 1 MHz
5850 MHz + 1 MHz

Head TSL parameters at 5000 MHz

The following pararmeters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters 220G 382 4,45 mhe'm
Measured Head TSL parameters (220 £0.2) °C 364+ 6% 4 33 mhevm = & %
Head TSL temperature change during test < 0.5°C - —
SAR result with Head TSL at 5000 MHz
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 100 mW input power 707 Wiko

SAF for nominal Head TSL parametars

normalized to 1W

T0.8 Wikg +19.9 % (k=2)

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

condition

SAR measured

100 mW iinput power

2.05 Wikg

5AR for nominal Head TSL parameters

narmalized to 1W

20.5 Wikg + 19.5 % (k=2)

Cartificate Mo: DSGHZV2-1149_Feb23

SGS North America Inc.

Consumer and Retail

Fage 3of 11

620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024

t (770) 570-1800

WWW.SgS.com

Member of the SGS Group (SGS SA)



Test Report Number: SUW5315129EMCO7 Rev: 2
Track Group Inc., OTD5.0 (ReliAlert XC5)
Page: 39 of 48

Head TSL parameters at 5200 MHz

The fellewing paramsters and caloulations were applied.

Temperature Permittivity Conductivity
Maminal Head TSL parameters 22.0°C 36.0 4.66 mhafim
Measured Head TSL parameters (22008 "C 361 =6% 460 mho/m £ 6 %
Head TSL temperature change during test <0.5°C —— -—
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.81 Wikg

SAR for nominal Head TSL parameters

normalizad to 1W

78,1 Wikg = 19.9 % (k=2)

SAR averaged aver 10 em? (10 g) of Head TSL

condition

SAR measured

100 mW input power

2.23 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22.3 Wikg = 19.5 % (k=2)

Head TSL parameters at 5500 MHz

The following parameters and calculations wore appliad.

Temperature Permittivity Conducthvity
Mominal Head TSL parameters 2200 35.6 4.96 mhodm
Measured Head TSL parameters (220£0.2)°C 350£6% 4.97 mha'm =6 %
Head TSL temperature change during test <0.5°C e —
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 cm™ (1 g) of Head TSL Condition
SAR measured 100 mW input powar 848 Wikg

SAR for nominal Head TSL parameters

nommalized to 1W

84.9 W/kg + 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.39 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

24.0 Wikg = 19.5 % (k=2)
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Head TSL parameters at 5600 MHz

The following paraimetars and calouations wera applisd.

Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 355 507 mha'm
Measured Head TSL parameters (220 +0.2)°C B9 6% 5.06 mho'm = 6§ %
Head TSL temperature change during tast =050 e -—
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 em?® (1 g) of Head TSL Canditian
SAR measured 100 mW input power 8.31 Wikg

SAR for nominal Head TSL parameters normalized to 1W 83.3 Wikg = 19.9 % (k=2)

S5AR averaged over 10 em® (10 g) of Head TSL
3AR measured
SAR for nominal Head TSL paramaters

condilion

100 mW input poswer
normalized to 1W

237 Wikg
23.8 Wikg + 19.5 % (k=2)

Head TSL parameters at 5800 MHz
The tollawing parsmaters and calculations were applied.

SGS North America Inc.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 353 5.27 mha'm
Measured Head TSL parameters (220+02)°C 356+6% 5.21 mba'm + 8 %
Head TSL temperature change during test <05 %G aean e
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 cm?® {1 g) of Head TSL Condition
SAR measured 100 mW input power 8.05 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

80.6 Wikg + 19.9 % (k=2)

SAR averaged over 10 em? {10 g) of Head TSL

condition

SAR measured

100 mW input power

2.26 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22,6 Wikg + 19.5 % (k=2)
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Head TSL parameters at 5850 MHz

The following paramelers and calculations were appolied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 35.2 5.32 mho'm

Measured Head TSL parameters (22,0 +0.2)°C 354 +8% 5.26 mhovm £ 6 %

Head TSL temperature change during test < 0.5 . w—
SAR result with Head TSL at 5850 MHz

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

SAR measurad 100 mwW input power B.15 Wk

SAR for nominal Head TSL parameters normalizad to 1W 81.5 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2,32 Wikg

BAR for nominal Head TSL parameters normalized to 1% 23.2 Wikg + 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5000 MHz

Impedance, transformed to feed paint 50.00-17.0j0

Return Loss -15.54d8

Antenna Parameters with Head TSL at 5200 MHz

Impedance, ranstormed to feed point 48041 - 8.5 jQ

Retwm Loss -21.0dB

Antenna Parameters with Head TSL at 5500 MHz

Impadance, trarsformed to feed point S0.5{-32

Ratumn Loss =207 d8

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformad 1o faad paint B320-.29j0
Retumn Loss -27.5dB

Antenna Parameters with Head TSL at 5800 MHz

Impedance, ransformed to fead point 55.401-3.4
Retum Loss -24.4dB

Antenna Parameters with Head TSL at 5850 MHz

Impedance, transformed to fesd point 5680-48i0
Return Loss -22.2dB

General Antenna Parameters and Design

| Electrical Delay {one direction) | 1.201 s

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

The dipale is mada of standard semirigid coaxial cable, The center conductor of the feeding fine is directly conrected fo the
second arm of the dipole. The antenna is therafore shert-cirouited for DC-signals, On soms of the dipoles, small end caps
are added 1o the dipole arms in order to improve matching when loaded aceording to the position as explained in the
“Measurement Gonditions” paragraph. The SAR data are not affected by this changea. The overall dipole length is still
according to the Standard.

Mo excessive force must be applied 1o the dipole arms, because they might bend or the scodered connections near the
feedpoint may be damaged,

Additional EUT Data

| Manufactured by | SPEAG
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DASYS Validation Report for Head TSL

Dabe: 22022023
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1149

Communication Systerm: UID 0 - CW; Frequency: 5000 MHz, Frequency: 5200 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: 5800 MHz, Frequency: 3850 MHz

Medium parameters used: f = 5000 MHz; o = 4.33 S/m; & = 36.4; p = 1000 kg/m®,

Medium parameters used: f= 5200 MHz; o = 4.6 S/m; & = 36.1; p = 1000 kg/m®

Medium parameters used: f = 5500 MHz; o = 4.97 $/m: &, = 35.9; p= 1000 kg/m?

Medium parameters used: { = 5600 MHz; 6 = 5.06 S/m; & = 35.9: p = 1000 kg/m’

Medium parameters used: f = 5800 MHz; o = 5.21 $/m; & = 35.6: p = 1000 kg/m*

Medium parameters used: f = 5850 MHz; 6 = 5.25 S/m; 5, = 35.4; p = 1000 kg/m”
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/EC/ANSI C63.19-201 1y

DASY52 Configuration:

+ Probe: EX3DV4 - SN3503; ConvE(6.23, 6.23. 6.23) @ 5000 MHz, ConvF(5.8, 5.8, 5.8) @ 5200
MHz, ConvF(5.25, 5.25, 5.25) @ 5500 MHz, ConvF(5.1, 5.1, 5.1) @ 5600 MHz, ConvFi(5.01, 5.0,
5.01) @ 5800 MHz, ConvFi4.99, 4 99, 4.99% @ 5850 MHz; Calibrated: 08.03.2022

= Sensor-Surface: 1.4mm (Mechanical Surface Detection)

»  Electronics: DAE4 Sn601; Calibrated: 19.12.2022

= Phantom: Flat Phantom 5.0 (front): Type: QD (00 P50 AA; Seral: 1001
+ DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5000 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 69.29 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 23.0 W/kg

SAR(1 g) = 7.07 W/kg; SAR(10 g) = 2.05 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 72.8%

Maximum value of SAR (measured) = 15.4 W/kg

Dipole Calibration for Head Tissne/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 72.71 Vim; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 27,2 Wikg

SAR(1 g) = 7.81 W/kg; SAR(10 g) = 2.23 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 70.5%

Maximum value of SAR (measured) = 17.6 W/kg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 72.01 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 32.1 W/kg

SAR(1 g) = 8.48 W/kg; SAR(10 g) = 2,39 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 67%

Maximum value of SAR (measured) = 19.6 Wrkg

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

Reference Value = 72.30 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 30.4 Wrkg

SAR(1 g) = 8.31 W/kg; SAR(10 g) = 2.37 Wikg

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

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

Maximum value of SAR (measured) = 19,2 Wikg

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 = 72.02 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 31.5 Wikg

SAR(1 g) = 8.05 W/kg; SAR(10 g) = 2.26 Wikg

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

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

Maximum value of SAR (measured) = 19.1 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5850 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 71.41 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 32.1 Wikg

SAR(1 g) = 8.15 W/kg; SAR(10 g) = 2.32 Wkg

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

Ratio of SAR at M2 to SAR at M1 = 66.3%

Maximum value of SAR (measured) = 19.3 Wikg

0dB = 19.6 W/kg = 12.92 dBW/kg
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Impedance Measurement Plot for Head TSL (5000, 5200, 5500MHz)
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Impedance Measurement Plot for Head TSL (5600, 5800, 5850MHz)
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