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10824 | AAB | 5G NR (CP-OFDM, 100% RB, 50 MHz, QPSK, 30 kHz) 5G NR FR1 8.39 +96%
10825 | AAB | 5G NR (CP-OFDM, 100% RB, 60 MHz, QPSK, 30 kHz) ;—fDEE:\iR FR1 8.41 +96%
10827 | AAB | 5G NR (CP-OFDM, 100% RB, 80 MHz, QPSK, 30 kHz) ;gt:blﬂ FR1 8.42 +9.6%
10828 | AAB | 5G NR (CP-OFDM, 100% RB, 80 MHz, QPSK, 30 kHz) ;—gl:lth FR1 8.43 +9.6%
10829 | AAB | 5G NR (CP-OFDM, 100% RB, 100 MHz, QPSK, 30 kHz) ;g[lilﬁ FR1 8.40 +9.6%
10830 | AAB | 5G NR (CP-OFDM, 1 RB, 10 MHz, QPSK, 60 kHz) ;gt;lﬂ FR1 7.63 +9.6%
10831 AAB | 5G NR (CP-OFDM, 1 RB, 15 MHz, QPSK, 60 kHz) ;g[:-lﬂ FR1 7.73 + 8.6 %
10832 AAB | 5G NR (CP-OFDM, 1 RB, 20 MHz, QPFSK, 60 kHz) g?’«lﬁ FR1 7.74 + 0.6 %
10833 AAB | 5G NR (CP-OFDM, 1 RB, 25 MHz, QPSK, 60 kHz) ;g?\JR FR1 7.70 +96%
10834 | AAB | 5G NR (CP-OFDM, 1 RB, 30 MHz, QPFSK, 60 kHz) ;g?\lﬁ FR1 7.75 9.6 %
10835 | AAB | 5G NR (CP-OFDM, 1 RB, 40 MHz, QPSK, 60 kHz) ;g[r{m FR1 7.70 +9.6%
10836 | AAB | 5G NR (CP-OFDM, 1 RB, 50 MHz, QPSK, 60 kHz) g?ﬂR FR1 7.66 + 9.6 %
10837 AAB | 5G NR (CP-OFDM, 1 RB, 60 MHz, QPSK, 60 kHz) ;gE:lR FR1 7.68 96 %
10839 | AAB | 5G NR (CP-OFDM, 1 RB, 80 MHz, QPSK, 60 kHz) ;gt:lﬂ FR1 7.70 +9.6 %
10840 | AAB | 5G NR (CP-OFDM, 1 RB, 90 MHz, QPSK, 60 kHz) ;g[l')\lR FR1 1.67 +8.6%
10841 AAB | 5G NR (CP-OFDM, 1 RB, 100 MHz, QPSK, 60 kHz) g?ﬂR FR1 7.7 +9.6%
10843 | AAB | 5G NR (CP-OFDM, 50% RE, 15 MHz, QPSK, 60 kHz) -Srgc:dR FR1 8.49 +9.6 %
10844 AAB | 5G NR (CP-OFDM, 50% RB, 20 MHz, QPSK, 60 kHz) ggl:l,\lﬂ FR1 8.34 +9.6%
10846 | AAB | 5G NR (CP-OFDM, 50% RB, 30 MHz, QPSK, 60 kHz) ;—g?ﬂ FR1 B.41 +9.6%
10854 | AAB | 5G NR (CP-OFDM, 100% RB, 10 MHz, QPSK, 60 kHz) gg?\lﬁ FR1 8.34 £9.6%
10855 | AAB | 5G NR (CP-OFDM, 100% RB, 15 MHz, QPSK, 60 kHz) gg[:‘-lﬂ FR1 8.36 9.6 %
10856 AAB | 5G NR (CP-OFDM, 100% RE, 20 MHz, QPSK, 60 kHz) ;g[:«lﬁ FR1 8.37 + 9.6 %
10857 AAB | 5G NR (CP-OFDM, 100% RB, 25 MHz, QPSK, 60 kHz) gg':lR FR1 8.35 +9.6 %
10858 | AAB | 5G NR (CP-OFDM, 100% RB, 30 MHz, QPSK, 60 kHz) ;g?\lﬂ FR1 8.36 +9.6 %
10858 | AAB | 5G NR (CP-OFDM, 100% RB, 40 MHz, QPSK, 60 kHz) ;g?\lﬂ FR1 8.34 +9.6 %
10860 AAB | 5G NR (CP-OFDM, 100% RB, 50 MHz, QPSK, 60 kHz) ;g[r]\m FR1 841 +96%
10861 AAB | 5G NR (CP-OFDM, 100% RB, 60 MHz, QPSK, 60 kHz) ;(DSDNR FR1 8.40 +9.6%
10863 | AAB | 5G NR (CP-OFDM, 100% RB, 80 MHz, QPSK, 60 kHz) ;gDNR FR1 a4 +9.6%
10864 AAB | 5G NR (CP-OFDM, 100% RB, 90 MHz, QPSK, 60 kHz) ;gll::lR FR1 8.37 +9.6%
10865 | AAB | 5G NR (CP-OFDM, 100% RB, 100 MHz, QPSK, 60 kHz) E?‘JR FR1 8.41 £9.6%
10866 | AAB | 5G NR (DFT-s-OFDM, 1 RB, 100 MHz, QPSK, 30 kHz) ;—g?\lR FR1 5.68 +9.6 %
10868 AAB | 5G NR (DFT-s-OFDM, 100% RB, 100 MHz, QPSK, 30 kHz) é—gE:IR FR1 5.89 9.6 %
10869 AAC | 5G NR (DFT-s-OFDM, 1 RB, 100 MHz, QPSK, 120 kHz) %EE«'R FR2 575 +9.6 %
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10870 [ AAC | 5G NR (DFT-5-0FDM, 100% RE, 100 MHz, QPSK, 120 kHz) SGMRFRZ | 588 [ :96%
10871 | AAC | 5G NR (DFT-5-OFOM, 1 RB, 100 MHz, 16GAM, 120 kHz) Ignm FRZ | 575 | *96%
10872 | AAC | 5G NR (DFT-5-0FDM, 100% RB, 100 MHz, 16QAM, 120 kHz) Tﬁgnm FRZ | 652 | z96%
10873 | AAC | 5G NR (DFT-5-0FDM, 1 RB, 100 MHz, B4CAM, 120 kHz) ;Gmm FRZ | 661 | z06%
10874 | AAC | 5G NR (DFT-s-OFDM, 100% RE, 100 MHz. G40AM, 120 kHz) ;gnm FRZ | BB5 | z06%
10875 | AAC | 5G NR (CP-OFDM, 1 RE, 100 MHz, QPSK, 120 kHz) E‘IR FRZ | 7.78 | 06%

10876 | AAC | 5G NR (CP-OFDM, 100% RB, 100 MHz, GPSK, 120 kHz) E«R FRZ | B33 | 06%
10877 | AAGC | 5G NR (GP-OFDM, 1 RB, 100 MHz, 160AM, 120 kHz) TﬁGD?uR FRZ | 785 | z06%

10878 | AAC | 5G NR (CP-OFDM, 100% RB, 100 MHz, 160AM, 120 kHz) ngcrlm FRZ | 641 | t96%
10878 | AAC | 5G NR (CP-OFDM, 1 RB, 100 MHz, B40AM, 120 kHz) Tmmim FRZ | B.1Z | t06%
10880 | AAC | 5G NR [CP-OFDM, 100% RB, 100 MHz, GAQAM, 120 kHz) Tuﬁm FRZ | B.3B | t9.6%
10881 | AAC | 5G NR (DFT-5-OFDM, 1 RB, 50 MHz, QFSK, 120 kHz) Tﬁﬁn?qﬂ FRZ | 575 | $9.6%
10882 | AAC | 5G MR (DF T-5-OFDM, 100% RB, 50 MHz, GPER, 120 kHz) Tmu?qn FRZ | 586 | z66%
10883 | AAC | 5G NR (DFT-s-OFDM, 1 RB, 50 MHz, 16Q@AM, 120 KHz) g?\lﬁt FRZ | G57 | t66%
10664 | AAC | 5G NR (OF T-s-OFDM, 100% RE, 50 MHz, 160AM, 120 kHz) ;g?un FRZ | 653 | t96%
10BB5 | AAC | 5G NR (DFT-s-OFDM, 1 RB, 50 MHz, 64QAM, 120 kHz) E?m FRZ | G661 | t96%
10BBE | AAC | 5G NR (DFT-5-OFDM, 100% RE, 50 MHz, G430, 120 kHz) Eﬂ;\m FRZ | G665 | t96%
10887 | AAC | 5G NR (CP-OFDM, 1 RE, 50 MHz, GPEK, 120 kHz) E?\m FRZ | 7.78 | 86 %
10686 | AAG | 65 MR (GP-OFOM, 100% RB, 50 MHZ, GFSK, 120 kHz) El:r:m FRZ | Bas | 06 %
10888 | AAC | 63 NR (CP-OFOM, 1 RB, 50 MHz, 160AM, 120 kHz) ;gl:r'qn FRZ | BOZ | £06 %
10890 | AAC | 5G MR (CP-OFDM, 100% RB, 50 MHz, 16QANM, 120 kHz) gg?m FRZ | B4D | 06 %
10821 | AAC | 5G MR (CP-OFDM, 1 RB, 50 MHz, 40AM, 120 kHz) ;gtr:m FRZ | B.13 | 06 %
10852 | AAC | 5G NR (CP-OFDM, 100% RB, 50 MHz, B4QAM, 120 kHz) %Em FRZ | B41 | 96 %

£ Uncariainty |s determined using Ihe max, deviation from linear responsa applying rectenguier distibution and is expressed far the squamn of the

field valus,
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Calibration Laboratory of o, Schweizerischer Kalibrierdienst
Schmid & Partner % g Service suisse d'étalonnage
Engineering AG T Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland ’zﬁy‘ S swiss Calibration Service
Accradited by the Swiss Accredtation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agreement for the recognition of calibration certificates

Client SGS USA Certificate No: D750V3-1074_Feb20
CALIBRATION CERTIFICATE |

—— ———e——————
Object D750V3 - SN:1074
Calibration procedure{s) QA CAL-05.vi1

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration date: February 11, 2020

This cakiration certdicate documents the traceatiity to national standards, which reasze 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.

Al calibrations have been conductad in the ciosed taboratory facility: environment temperature (22 + 3)°C and humidity < 70%,

Calbration Equipment used (MATE critical for calibration)

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

Power mater NAP SN: 104778 0G-Apr-19 (No. 217-02892/02833) Apr-20

Power senser NAP-Z91 SN: 103244 03-Apr-19 (No. 217-02892) Ape-20

Power sansor NAP-Z91 SN: 103245 03-Apr-19 (No. 217-02893) Apr-20

Relerence 20 ¢B Atenuator SN: 5058 (20k) 04-Apr-19 (No. 217-02894) Apr-20

Type-N mismaleh combination SN: 5047.2 1 06327 04-Apr-19 (No. 217-02895) Apr-20

Reference Probe EX3DV4 SN: 7340 31-Dec-18 (No. EX3-7349 Dec19) Dec-20

DAE4 SN: 601 27-Dec-19 (No. DAE4-601 Dec19) Dec-20

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

Power meter E44198 SN: GB38512475 30-0ct-14 (in house check Feb-19) In house check: Oct-20

Power sensor HP 8481A SN: US37292783 07-0¢1-15 (in house check Oct-18) In house check: Oct 20

Power sensor HP 8481A SN: MY41092317 07-0ct-15 (in house check Oct-18) In house check: Oct-20

RF generator R&S SMT-06 SN: 100872 15-Jun-15 {in house check Oct-18) In house check: Oct-20

Network Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in house check Oct-19) In house check: Oct-20
Name Funclion S r

Calbratad by: Clawsio Leubler Laboratory Technician

Agproved by: Katja Pokovic Technical Manager %g:

Issued: February 11, 2020

This calibration certificate shall not be reproduced excepl in full withoul written approval of the laboratory.
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Calibration Laboratory of S, §  Schwelzerischer Kalibrierdienst
Schmid & Partner - = o Service sulsse détalannage
Enginearing AG T Sarvizio svizzero di taraturs
Zeughaussirasse 43, B004 Zurich, Switzerland {"f-aﬁv*? S Swiss Calibration Service
T T
Accreied by the Swiss Accraditation Servica (SAS) Acereditation Ne.: SCS 0108

The Swiss Accreditation Service |s one of the signatories to the EA
Muliilateral Agreamaent for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:
a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Davices: Measurement Techniques”, June 2013

b) IEC 62209-1, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) |EC 62208-2, “Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity to the human bedy (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDE 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e] DASY4/5 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.

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

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

« Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

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

« SAR for nominalf 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 DASYS W52.10.4
Extrapolation Advanced Extrapolation
Phantom WModular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Fregueancy 750 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Hominal Head TSL parameters a20°C 41.9 0.89 mha'm
Measured Head TSL parameters (22.0202)°C 43.0+6% 0.88 mha/m = 6 %
Head TSL temperature change during test =05°C -
SAR result with Head TSL
SAR averaged over 1 em” (1 g} of Head TSL Condition
SAR measurad 250 mW input power 2.09 Wikg

SAR for nominal Head TSL parametars

normalized to 1W

8.48 Wikg £ 17.0 % (k=2)

SAR averaged over 10 om® {10 g) of Head TEL conditicn
SAR measured 250 mW input power 1.38 Wikg
SAR for nominal Head TSL parametars normalized fo 1W 5.58 Wikg = 16.5 % (k=2)

Cadificate Mo DTEOWVE- 1074 _Feb20
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 54.0 0 - 082

Return Loss -28.0 dB

General Antenna Parameters and Design

Electrical Delay (ona direction) 1.035 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 semirigld coaxial cable. The center conducter of the feeding line is directly connected to the
second amm of the dipele. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole armes in order to improve matching when loaded according 1o 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.

Mo 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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DASY5 Validation Report for Head TSL

Date: 11.02.2020
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: { = 750 MHz; o = 0.88 S/m; & = 43; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(10.07, 10.07, 10.07) @ 750 MHz; Calibrated: 31.12.2019

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

« Electronics: DAE4 Sn601; Calibrated: 27.12.2019

s Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001
« DASYS52 52.10.4(1527); SEMCAD X 14.6.14(7483)

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

Reference Value = 59.30 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.11 W/kg

SAR(1 g) = 2.09 W/kg; SAR(10 g) = 1.38 W/kg

Smallest distance from peaks to all points 3 dB below = 16.3 mm

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

Maximum value of SAR (measured) = 2.76 W/kg

0dB =276 W/kg =4.41 dBBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of SO, Schweizerischer Kslibrierdienst
Schmid & Partner S=% (S: Service suisse d'étalonnage
Engineering AG e Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland Y /,/L\\\“\k? S  Swiss Callbration Service
Accredited 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

cient SGS USA Certificate No: D835V2-4d123_Feb20
CALIBRATION CERTIFICATE

e =
Object D835V2 - SN:4d123
Calibration procedurels) QA CAL-05.v11

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration date; February 11, 2020

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

All calidrations have been conducted In the closad laboratory facility: environment temperature (22 < 3)"C and humidity < 70%

Calibration Equipment used (M&TE critical for calibration)

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

Power moter NRP SN: 104778 03-Apr-19 (No, 217-02802/02893) Apr-20

Power sensor NRP-Z91 SN: 103244 03-Apr-19 (No. 217-02892) Apr-20

Power sensor NRP-Z91 SN: 103245 03-Apr-19 (No. 217-02893) Apr-20

Relerence 20 dB Attenuator SN: 5058 (20k) 04-Apr-19 (No. 217-02804) Apr-20

Type-N mismaich combination SN: 5047.2 / 06327 04-Apr-19 (No. 217-02895) Apr-20

Refarence Probe EX30V4 SN: 7348 31-Dec-19 (No. EX3-7349_Dec19) Dec-20

DAE4 SN: 601 27-Dec-19 (No. DAE4-601_Dec19) Dec-20

Secondary Standards D # Check Date (in houss) Scheduled Check

Powear meter E44198 SN: GB39512475 30-Oct-14 (in house check Feb-18) In house check: Oct-20

Power sensor HP BAB1A SN; US37292783 07-0Oc1-15 (in house check Oct-18) In house check: Oct-20

Power sensor HP B4B1A SN MY41092317 07-Oct-15 (In house check Oct-18) In house check: Oct-20

RF generator R&S SMT-06 SN: 100972 15-Jun-15 (In house check Oct-18) In house check: Oct-20

Network Analyzer Agllent EB3S8A | SN: US41080477 31-Mar-14 (in house check Ocl-19) In house check: Oct-20
Name Function

Calibrated by: Claudio Laubler Laboratory Technician

Approved by: Katja Pokovic Technical Manager /@:

Issued: February 11, 2020

This calibration cartificate shall not be reproduced except in full wahout written approval of the laboratory.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasas 43, 8004 Zurich, Switzerland

&  Schwsizerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S swiss Calibration Sarvice

Accredited by the Swiss Accreditation Servica [SAS) Accreditation Me.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissua simulating hiquid

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

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB B65664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

* Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

« S5AH 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 DASYS W52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantomn
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Secan Resolution dx, dy, dz =5 mm
Freguency 835 MHz = 1 MHz

Head TSL parameters
The following paramelers and calculations 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% 0.90 mho/m + 6 %
Head TSL temperature change during test =0.5°C — ——
SAR result with Head TSL
SAR averaged over 1 em” {1 g) of Head TSL Condition
SAR measured 250 mW input power 243 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.78 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measured 250 mW input power 1.59 Wikg
SAR for nominal Head TSL parameters normalized o 1W 6.30 Wikg + 16.5 % (k=2)
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SGS North America Inc. | Consumer and Retail 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 WWW.SgSs.com

| Member of the SGS Group (SGS SA)



Test Report Number: 4643717EMC04 Rev: 1
Track Group, Inc. / OTD 4.1
Page: 38 of 53

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

Impedance, transtormed to fead point 5120-06j0
Raturmn Loss -3r.6dBe

General Antenna Parameters and Design

| Electrical Delay (one direction) 1,398 ns

After long term use with 100W radlated power, only a slight warming of the dipole near the feedpoint can ba measurad,

The dipale is made of standard semirigid coaxial cable. The center conductar of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore shart-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in ordar to improve matching when loaded according to the position as explained in the
"Measurement Conditions® paragraph. The SAF data are not afiected by this changa. The overall dipole length is stil
according to the Standard,

Mo excessive force must be applied lo the dipole anms, because they might band or the soldered connactions near the
feadpoint may be damaged.

Additional EUT Data

Manufacturad by SPEAG
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DASYS Validation Report for Head TSL

Date: 11.02.2020
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; ¢ = 0.9 S/m; & = 42.8; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:

» Probe: EX3DV4 - SN7349; ConvF(9.89, 9.89, 9.89) @ 835 MHz; Calibrated: 31,12.2019
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)

¢ Electronics: DAE4 Sn601; Calibrated: 27.12.2019

» Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001

« DASY5252.10.4(1527); SEMCAD X 14.6.14(7483)

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

Reference Value = 64.69 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 3.58 W/kg

SAR(1 g) = 2.43 W/kg; SAR(10 g) = 1.59 W/kg

Smallest distance from peaks to all points 3 dB below = 16.5 mm

Ratio of SAR at M2 to SAR at M1 =67.7%

Maximum value of SAR (measured) = 3.22 W/kg

dB

-2.12
-4.25
-6.37
-8.50
-10.62

0dB =3.22 W/kg = 5.08 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of

Sy,

: SN 7, Schweizerischer Kalibrierdienst

Schmid & Partner % g Service suisse d'étslonnage
Engineering AG T Servizio svizzero di taratura

Zeughauastrasse 43, 8004 Zurich, Switzerland NS S  Swiss Calibration Service

KRS

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

Accreditation No.: SCS 0108

cient  SGS USA Centificate No: D1750V2-1067_Feb20
CALIBRATION CERTIFICATE
Oject D1750V2 - SN:1067

Calibration procadure(s) QA CAL-05.v11

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Callbration date:

February 18, 2020

SGS North America Inc.

Primary Standards

This calibration certificate documents the fraceability to national standards, which realize the physical units of measuremaents (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 canducted in the closed laboratory tacility: envirenment temperature (22 + 3)°C and humidity < 70%.

Callbration Equipment used (M&TE critical for callbration)

Dy

Cal Date {Centificate No.) Scheduled Calibration

Power meter NRP SN 104778 03-Apr-18 (No. 217-02862/02893) Apr-20
Power sensor NRP-281 SN: 103244 03-Apr-18 {No. 217-02692) Apr-20
Powar sensor NRP-281 SN: 103245 03-Apr-18 (No. 217-02883) Apr-20
Reference 20 dB Attenuator SN: 5058 (20k) 04-Apr-18 (No. 217-02894) Apr-20
Type-N mismatch combination SN: 5047.2/ 06327 04-Apr-19 (No. 217-02895) Apr-20
Reference Probe EX3DV4 SN: 7349 31-Dec-19 (No. EX3-7348_Dec19) Dec-20
DAE4 SN: 601 27-Dec-19 (No. DAE4-601_Dec18) Dec-20
Secondary Standards D # Check Date (in house) Schaduled Check
Power meter E44198 SN: GB38512475 30-Oct-14 (In house check Feb-18) In house check: Oct-20
Power sensor HP 8481A SN: US37292783 07-Oct-15 (in house check Oct-18) In house check: Oct-20
Power sensor HP B481A SN: MY41082317 07-Oct-15 (n house check Oct-18) In house check: Oct-20
RF generator R&S SMT-06 SN: 100972 15-Jun-15 (In house check Oct-18) In house check: Oct-20
Network Anatyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in house check Oct-19) In house check: Oct-20

Name Function Signature
Calibrated by: Lelf Klysner Laboratory Techniclan W"
Approved by: Katia Pokovic Technical Manager

This calibration centificate shall not ba reproduced except in full without written approval of the laboralory.

AR

Issued: February 18, 2020

Certificate No: D1750V2-1067_Feb20
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Page 10l 6

t (770) 570-1800 WWW.SgS.com

Member of the SGS Group (SGS SA)



Test Report Number: 4643717EMC04 Rev: 1
Track Group, Inc. / OTD 4.1
Page: 42 of 53

Calibration Laboratory of
Schmid & Partner

EI'IQ]I"IEE rlng AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdianst
Bervice suisse d'étalonnage
Senvizio svizzero di taratura
‘Swiss Calibration Service

Acoredited by the Swiss Accreditation Service (SAS) Ascraditation Mo.: SCS 0108
The Swias 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) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) |EC 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
g) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

* Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo 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 953%.
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52,104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution du, dy, d2 = 5 mm
Frequency 1750 MHz + 1 MHz

Head TSL parameters
The following parameters and calculations weare applied.

Temperature Permittivity Conductivity
MNominal Head TSL parameters 22.0°C 40.1 1.37 mha'm
Measured Head TSL paramelers (22,0 +0.2)°C 411 +6 % 1.34 mhaim + 6 %
Head TSL temperature change during test «<05°C v -
SAR result with Head TSL
SAR averaged over 1 cm? (1 g) of Head TSL Conditicn
SAR measured 250 mW input power B.91 Wiy
SAR for nomingl Head TSL parameters normalized fo 1W 36.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 250 mW input power 4.72 Wikg
SAR for nominal Head TSL parametars normalized to 1W 18.1 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 4950 -0.7 0
Ratumn Loss -41.0 dD

General Antenna Parameters and Design

Electrical Delay (one direction) 1.221 ns

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

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 antenna is therefore shor-circuited for DG-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when losded according o the position as explained In the
*Measurement Conditions* paragraph. The SAR data are nol affectsd by this change. The overall dipole length is still
according to the Standard.

Mo excessive force must be applied to the dipole arms, bacause they might band or the soldered connections near the
feadpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
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DASYS Validation Report for Head TSL

Date: 18.02.2020
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; ¢ = 1.34 S/m; & = 41.1; p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:

« Probe: EX3DV4 - SN7349; ConvF(8.76, 8.76, 8.76) @ 1750 MHz; Calibrated: 31.12.2019
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)

+ Electronics: DAE4 Sn601; Calibrated: 27.12.2019

» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
« DASYS52 52.10.4(1527); SEMCAD X 14.6.14(7483)

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

Reference Value = 105.3 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 16.5 W/kg

SAR(1 g) = 8.91 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 M1 = 54.7%

Maximum value of SAR (measured) = 13.8 W/kg

-6.80
-10.20

-13.60

-17.00

0dB = 13.8 W/kg = 11.40 dBW/kg
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Impedance Measurement Plot for Head TSL

Fle Wiew Channel Sweep Calbration Jrace Scale Marker System ‘Window Help

1750000 GHz 4951800
12213 pF  -744.68 m
750000 GHz  B.9141 mu
=122 49+
Ch 1 surg= 20
En1-Saan | 55000 GHe  — Stop 1.85000 GHe
i .10 Bes I > 1 1.150000 GHz -4 998 df
0 o —_— =T I
|5 00 —
Loy - = = - = —
15 00 4 S T
L0 ) L ! - =
25 00 “ t'\ al
lan oo —— - — ra : . I 1
L35 00 M
g 0 _Ch g e o 1) i |
Chil :Saary 155000 OHe —— ) trop 108550 GHz
Staus  CH1: 511=!E'T~Pm Hvg=20 Delay LCL

Certificate Mo: D1750V2-1067_Fel2o

SGS North America Inc.

Page 6 of 6

Consumer and Retail 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 WWW.SgS.com

| Member of the SGS Group (SGS SA)



SGS North America Inc. | Consumer and Retail 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800

Test Report Number: 4643717EMC04 Rev: 1
Track Group, Inc. / OTD 4.1
Page: 47 of 53

Calibration Laboratory of R Schweizerischer Kallbrierdienst
Schmid & Partner % 2 Service suisse d'étalonnage
Engineering AG e Servizio svizzero di taratura
Zeughsusstrasee 43, B004 Zurich, Switzerland ‘z,,lﬁ\x’ S Swiss Calibration Service
Accredited by the Swiss Accreditation Senvice (SAS) Accreditation No,: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of callbration certificates
client  SGS USA Certificate No: D1900V2-5d144_Feb20
CALIBRATION CERTIFICATE ]
Object D1900V2 - SN:5d144
Calibration procadure(s) QA CAL-05.v11

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Cadibration date: February 12, 2020
This calibration centificate documents the traceablity 1o national standards, which realize the physical units of measurements (SI).
The measurements and the uncenainties with confidence peobability are given on the following pages and are par ¢of the certificate.

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

Calbration Equipment used (M&TE critical for calibration)

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

Power meter NRP SN: 104778 03-Apr-19 (No. 217-02892/02893) Apr-20

Power sensor NRP-291 SN: 103244 03-Apr-13 (No. 217-02892) Apr-20

Power sensor NRP-291 SN: 103245 03-Ape-19 (No, 217-02893) Apr-20

Reference 20 dB Attenuator SN: 5058 (20k) 04-Ape-18 (No, 217-02894) Apr-20

Type-N mismatch combination SN: 5047.2 / 068327 04-Ape-18 (No. 217-02895) Apr-20

Reference Probe EX30V4 SN: 7349 31-Dec-18 (No. EX3-7348 Dec19) Dec20

DAE4 SN: 601 27-Dec-18 (No. DAE4-801_Dec19) Dec-20

Secondary Standards 1D ¥ Check Date (in house) Scheduled Check

Power metor E44198 SN: GB39512475 30-Oct-14 (in nouse check Feb-18) in house check: Oct-20

Power sensor HP B481A SN: US37292783 07-Oct-15 (in house check Oct-18) In house check: Oct-20

Power sensor P B4B1A SN: MY41002317 07-Oct-15 (in house check Oct-18) In house check: Oct-20

AF generator R&S SMT-06 SN: 100972 15-Jun-15 ({In house check Oct-18) In house check: Oct-20

Notwork Anatyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in house check QOct-18) In house check: Oct-20
Name Function tyre

Calibrated by: Claudlo Leubler Laboratory Technician EK i

Approved by Katja Pokowvic Technical Manager /@f@/

Issued: Fabruary 14, 2020

This calibration certificate shall not be reproduced excepl in full without written approval of the laboratory.
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Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificales

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:
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Track Group, Inc. / OTD 4.1
Page: 48 of 53

5 Schweizerischer Kalibrierdienst

c Service sulsse d'étalonnage
Servizio svizzero di taratura

S  Swiss Calibration Service

Accreditation No.: SCS 0108

a) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b} IEC 62208-1, "Measurerment procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of

300 MHz to 6 GHz2)", July 2016

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30

MHz to 6 GHz)", March 2010

d) KDBE 865664, "SAR Measurement Reguirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

« Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented

parallel to the body axis.

» Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low

reflected power. No uncertainty required.

s FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.

Mo uncertainty required.

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

probability of approximately 95%.

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
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DASY system configuration, as far as not
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DASY Version DASYS 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 1900 MHz + 1 MHz
Head TSL parameters

The foliowing parameters and calculations were appliad.
Temperature Permittivity Conductivity

MNominal Head TSL parameters 220°C 40.0 1.40 mhoim

Measured Head TSL parameters (22 0+02)*C 414 +6% 1.39 mho/m £ 6 %

Head TSL temperature change during test =05"C -
SAR result with Head TSL

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

SAR measured 250 mW input power 9.78 Wikg

SAR for nominal Head TSL paramelters normalized to 1W 39.6 Wikg = 17.0 % (k=2)

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

SAR measured 250 mW input power 511 Wikg

SAR for nominal Head TSL paramatars normalized to TW 20.6 Wikg £ 16.5 % (k=2)
Cerificate Mo: D1900V2-5d144_Feb20 Page 3 ot B
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance. transformed to feed point 5130 +42i0
Return Loss =274 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.198 ns

After long term use with 100W radiated power, ondy a slight warming of the dipola 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
secand arm of the dipole. The antenna is theretare 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 sccording to the position as explained in the
“Measurement Conditions” paragraph. Tha SAR data are not affected by this change. The overall dipole lengih is still
aceording bo the Standard.

Mo excessive force must be applied to the dipole arms, because they might band ar the soldered connections near the
feadpaint may be damaged.

Additional EUT Data

| Manutacured by SPEAG
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DASY5 Validation Report for Head TSL

Date: 12.02.2020
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; ¢ = 1.39 S/m; & =41.4; p = 1000 kg/m*
Phantom section: Flat Section

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

DASYS52 Configuration:

« Probe: EX3DV4 - SN7349; ConvF(8.6, 8.6, 8.6) @ 1900 MHz; Calibrated: 31.12.2019
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated: 27.12.2019

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

o DASYS5252.10.4(1527); SEMCAD X 14.6.14(7483)

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 = 108.9 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 18.2 Wikg

SAR(1 g) = 9.78 W/kg; SAR(10 g) = 5.11 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 54.2%

Maximum value of SAR (measured) = 15.3 W/kg

0
l -3.40

-

-6.80

-10.20
-13.60
-17.00

0dB =153 W/kg = 11.85 dBW/kg
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Impedance Measurement Plot for Head TSL
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REVISION HISTORY

Revision

Level Description of changes Revision Date
DRAFT Customer Review 02 Sept. 20
0 Initial release 10 Sept. 20
1 Updated EUT description 16 Sept. 20
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