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Appendix B
Dipole Calibration Certificates
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Calibration Laboratory of S, G Schweizerischer Kalibrierdienst

Schmid & Partner S G Servics suisse détalonnage
Engineering AG z & Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland ! /.ﬁ.\o‘"‘ S Swiss Calibration Service

Accredited by the Swiss Accreditation Sarvice (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  Motorola Solutions MY Certificate No: D3500V2-1008_Oct21

Calbration Equipment used (MATE critical for calibwation)

CALIBRATION CERTIFICATE
Object D3500V2 - SN:1008
Calibration procedureds) QA CAL-22.v6
Calibration Procedure for SAR Validation Sources between 3-10 GHz
Calibeation date: October 12, 2021

This calibration cortificate documents the traceabiity 1o national stardards, which realize the physical units of measurements (SI),
The measuremants and the uncoertaintios with confidence probabiiity are given on the following pages and am part of the corificate.

AR colibrations have boen conducted in the closed kaboratory facility: amvieonment temperature (22 + 3)°C and humitity < 70%.

Thig calibeation cerificate shall nol be reproduced axcepl in full without written approval of the laboratory

Primary Standards 0w Cal Date (Certificate No.) Scheduted Calibeation

Power meter NAP SN: 104778 00-Apr-21 {No. 217-03291/03292) Apr-22

Power sensor NRP-291 SN: 103244 09-Apr-21 (No. 217-03281) Apr-22

Powet sensor NRP-Z91 SN; 103245 DO-Apr-21 (No. 217-03262) Apr-22

Rafarance 20 dB Attenuator SN BH3%4 (20k)  09-Apr-21 (No. 217-03343) Apr-22

Type-N mismatch combination | SN: 310882/ 06327  09-Ape-21 (No. 217-03344) Apr-22

Feterance Probe EX30V4 SN: 3503 30-Doc-20 (No, EX3-3503_Doec20) Dec-21

DAE4 SN: 601 02-Now20 (No. DAE4-601_Nov20) Now-21

Sacondary Standards 0¥ Check Date (in house) Scheduled Chock

Powor melor 44168 SN: GE38512475 30-Oct-14 (in house check Oct-20) In house chack: Oct-22

Power sensoc HP B481A SN: US37202783 07-Cct-15 {in house chack Oct-20) in house check: Oct-22

Power sensor HP B4S1A SN MY41092317  07-Oct-15 (in house check Oct-20) In house check, Oct-22

AF generalor R&S SMT-08 SN 100972 15-Jun-15 {in housa check Oc1-20) In house chock: Oct22

Notwock Analyzor Aghent EBISBA | SN: US41080477 31-Mar-14 (in house check Oct-20) In house check: Oct-22
Narma Function Signature

Calbrated by: Michaal Weber Laboratory Technician mkr—

Approved by Kalja Pokovic Technical Manager

AL

Issued: October 21, 2021

Certificate No: D3500V2-1008_Oct21
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Calibration Laboratory of P

S G Schweizerischer Kafibrierdienst
Schmid & Partner ] C  Service sulsse détalonnage
Engineering AG BN Servizio svizzaro di taratura
Zeughausstrasse 43, BI04 Zurich, Switzerand N S swiss Calibration Service
Accrodited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service ks one of the signatories to the EA
Multilateral Agreemont 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:

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiphed by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Cenificate No: D3500V2-1008_Oct21 Page 20l 8
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Measurement Conditions

Report ID: P27331-EME-00002

DASY system configuration, as far as not given on page 1.
DASY Version DASYS52 V52.104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy =4 mm, dz = 1.4 mm Graded Ratlo = 1.4 (Z direction)
Frequency 3500 MHz + 1 MHz
Head TSL parameters
The following parameters and caloulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 379 2.91 mho/m
Measured Head TSL parameters (220+02)°C 37226% 2.95mho/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 100 mW input power 6.68 W/ikg
SAR for nominal Head TSL parameters normalized 10 1W 66.3 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 100 mW input power 2.50 Wkg
SAR for nominal Head TSL parameters normalized to 1W 24.8 Wikg = 19.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 513 3.31 mho/m
Measured Body TSL parameters (220=02)"C 518x6% 3.31 mho/m £ 6 %
Body TSL temperature change during test <05°C - e
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 6.47 Wkg
SAR for nominal Body TSL parameters nomalized to 1W 64.8 Wikg + 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 100 mW input power 2.42 W/ikg
SAR for nominal Body TSL parameters normalized to 1W 24.2 W/kg £ 19.5 % (k=2)

Certificato No: D3500V2-1008_Oci21
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transtormed to feed point 519Q-54 0
Retumn Loss -250d8

Antenna Parameters with Body TSL

impedance, transformed to feed point 523Q-29Q
Return Loss -28.8dB

General Antenna Parameters and Design

| Etectrical Detay (one diroction) | 1.136 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 ot standard semirigid coaxia! cable, The center conductor of the feeding line is directly connected to the
second amm of the dipole. The antenna is therefore shont-circuited lor 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 1o the Standard.

No excessive force must be applied 1o the dipole arms, because they might band or the soldered connections near the
feadpoint may be damaged.

Additional EUT Data
[ Manutactured by | SPEAG
Certiticate No: D3500V2-1008_0Oct21 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 12.10.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3500 MHz; Type: D3500V2; Serial: D3500V2 - SN: 1008

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

Medium parameters used: {' = 3500 MHz; o = 2.95 S/m; & = 37.2; p = 1000 kg/m’
Phantom section; Flat Section

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

DASYS52 Configuration:
o Probe: EX3DV4 - SN3503; ConvF(7.91, 7,91, 7.91) @ 3500 MHz; Calibrated: 30.12.2020
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 02.11.2020
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
« DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 72.35 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 17.5 W/kg

SAR(1 g) = 6.68 W/kg; SAR(10 g) = 2.5 W/kg

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

Ratio of SAR at M2 to SAR at M1 =75.3%

Maximum value of SAR (measured) = 12.5 W/kg

-6.00

-12.00
-18.00
-24.00

-30.00

0dB =125 W/kg = 10.96 dBW/kg

Certificate No: D3500V2-1008_Oct21 Page 5ol 8
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Impedance Measurement Plot for Head TSL

Report ID: P27331-EME-00002
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FCC ID: AZ489FT7151/1C: 109U-89FT7151 Report ID: P27331-EME-00002

DASYS5 Validation Report for Body TSL

Date: 11.10.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3500 MHz; Type: D3500V2; Serial: D3500V2 - SN: 1008

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

Medium parameters used: = 3500 MHz; ¢ = 3.31 S/m; & = 51.8; p = 1000 kg/m’
Phantom section; Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN3503; ConvF(7.46, 7.46, 7.46) @ 3500 MHz; Calibrated: 30.12.2020
» Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 02.11.2020
» Phantom: Flat Phuntom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
» DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 66.65 V/m; Power Drift =-0.09 dB

Peak SAR (extrapolated) = 16.6 Wikg

SAR(I g) = 6.47 W/kg; SAR(10 g) = 2.42 W/kg

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

Ratio of SAR at M2 to SAR at M1 =76.7%

Maximum value of SAR (measured) = 11.9 Wikg

-7.00
-14.00
-21.00

-28.00

-35.00

0dB =119 Wikg = 10,77 dBW/kg

Certificato No: D3500V2-1008_Oct21 Pago 7ol 8
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Impedance Measurement Plot for Body TSL

Report ID: P27331-EME-00002
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FCC ID: AZ489FT7151/1C: 109U-89FT7151 Report ID: P27331-EME-00002

Calibration Laboratory of S, G Schweizerischer Kalibrierdienst

Schmid & Partner et c Service suisse d'étalonnage
Engineering AG = Servizio svizzero di tarntura

Zoughausstrasse 43, 8004 Zurich, Switzertand I S  Swiss Calibration Service

Accredited by the Swiss Acceeditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agreement for the recognition of cafibration certificates

ciont  Motorola Solutions MY Certificate No: D3700V2-1028_0Oct21

CALIBRATION CERTIFICATE
Otyect D3700V2 - SN:1028
Callbration procedurals) QA CAL-22.v6

Calibration Procedure for SAR Validation Sources between 3-10 GHz

October 12, 2021

Thin calibration certificate documents the traceabiity to national standards, which realize the plyysical units of measurements (Si),
The measuramants and the uncertanties with confidence prebabiity are given on the foliowing pages and are part of the cedificate

This calibeation carificate shall not be reproduced except in full without written approval of the laboratory

Al calibrations have been conducted in the closed lab y facility: envi wernture (22 £ 3)°C and humidity < 70%.

Calbrabon Equipment used (MATE critical for calibration)

Primary Standards 1D # Cal Date (Canificate No.) Scheduled Calibeation

Power meter NAP SN: 104778 08-Apr-21 (No, 217-03201/00292) Apr-22

Power sensor NRP-291 SN: 1003244 09-Apr-21 (No. 217-03261) Apr-22

Power sensor NRP-Z91 SN: 103245 09-Apr-21 (No. 217-03292) Apr-22

Reference 20 dB Attermator SN: BHI34 (20K) 03-Apr-21 (No. 217-03343) Apr-22

Type-N mismalch combination SN: 310082 / 06327 09-Apr-21 (No. 217-03344) Apr-22

Reference Probe EX30V4 SN 3503 30-Dec-20 (No. EX3-350G_Dec20) Dec-21

DAE4 SN: 601 02-Nov-20 (No. DAE4-601_Nov20) Now-21

Socondary Standards 1D # Check Date (in house) Scheduled Check

Power meter E44108 SN: GB33612475 30-Oct-14 (in house check Cct-20) In house check: Oct-22

Powat sensor HP 8481A SN: US37202783 07-Oct-15 (in housa check Oct-20) In house check: Oct-22

Power sensor HP 8481A SN: MY41002317 07-0Oct-15 (in housa check Oct-20) In house check: Oct-22

RAF generator RAS SMT-08 SN: 100972 15-Jun-15 (in house check Oct-20) In house chock: Oct-22

Notwork Analyzer Agllert EBAS8A | SN: US41080477 31-Mar-14 (in house check Oct-20) In house check: Oct-22
Name Function Signatuee

Calrated by: Michael Wober Laboratory Technician m&r_

Approved by: Katja Polcovic Tachnical Manager

prrra

lssuod: October 21, 2021

Cenificate No: D3700V2-1028_Oct21
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FCC ID: AZ489FT7151/1C: 109U-89FT7151 Report ID: P27331-EME-00002

Calibration Laboratory of g\"‘“\"‘l.’"/""’/-, S  Schwsizerischer Kallbriordionst
Schmid & Partner e G Service suisse d'stalonnage
Engineering AG o ST Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerdand % ,‘ﬁ‘\y‘ S swiss Calibration Service
Accredited by Ihe Swiss Accreditation Sanvico (SAS) Accreditation No,: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agre ot for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

Cortificate No: D3700V2-1028_Oct21 Page 2 of 8
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FCC ID: AZ489FT7151/1C: 109U-89FT7151 Report ID: P27331-EME-00002

Measurement Conditions
DASY system configuration, as far as nol given on page 1.
DASY Version DASYS2 V52104
Extrapolation Advanced Exirapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy =4 mm, dz =14 mm Graded Rallo = 1.4 (Z direction)
Frequency 3700 MHz £ 1 MHz
Head TSL parameters
The foliowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C awq 3.12 mho/m
Measured Head TSL parameters (220202)°C 389+6% 311 mhoim £ 6%
Head TSL temperature change during test <05'C - e
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.93 Whg
SAR for nominal Head TSL paramaeters normalized to 1W 69.0 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm® {10 g) of Head TSL condition
SAR measured 100 mW input power 2,51 Wikg
SAR for nominal Head TSL parameters normalized to 1W 25.0 Wikg £ 19.5 % (k=2)
Body TSL parameters
The following parameters and calculations were appiied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 51.0 3.55 mhao/m
Measured Body TSL parameters (220+02)°C 51626% 3.52mho/m+ 6 %
Body TSL temperature change during test <05°C e -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 6.33 Wikg
SAR for nominal Body TSL parameters normalized to 1W 63.5 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measwed 100 mW input power 227 Wikg
SAR for nominal Body TSL parameters normalized to 1W 22.7 Wikg £ 19.5 % (k=2)

Certificate No: D3700V2-1028_Oct21

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.29
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FCC ID: AZ489FT7151/1C: 109U-89FT7151 Report ID: P27331-EME-00002

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

Impedance, transformed 1o feed point 47Q+10Q
Return Loss -249dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4380+ 06 K2
Retumn Loss -235d8

General Antenna Parameters and Design

| Erectrical Dotay (one direction) | 1130 ns |

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

The dipole is made of standard semingid coaxial cable. The center conductor of the feading line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-gignals. 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

feadpeoint may be damaged.
Additional EUT Data

| Manufactured by | SPEAG ]
Certificate No: D3700V2-1028_Oct21 Page 4 of B
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DASY5 Validation Report for Head TSL

Date: 12.10.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3700 MHz; Type: D3700V2; Serial: D3700V2 - SN: 1028

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

Medium parameters used: f = 3700 MHz; o = 3.11 S/m; & = 36.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
o Probe: EX3DV4 - SN3503; ConvE(7.73, 7.73, 7.73) @ 3700 MHz; Calibrated: 30.12.2020
»  Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 02.11,2020
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
« DASYS52 52.10,4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 72.64 V/m: Power Drift = 0.01 dB

Peak SAR (extrapolated) = 19.1 Wikg

SAR(1 g) = 6.93 W/kg; SAR(10 g) = 2.51 W/kg

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

Ratio of SAR at M2 1o SAR at M1 = 74.2%

Mauaximum value of SAR (measured) = 13.6 W/kg

-1.00
-14.00
-21.00

-28.00

-35.00

0dB = 13.6 W/kg = 11.33 dBW/kg

Certificate No: D3700V2-1028_Oct21 Page50f8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 11.10.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3700 MHz; Type: D3700V2; Serial: D3700V2 - SN: 1028

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

Medium parameters used: = 3700 MHz; 6 = 3.52 S/m; & = 51.6; p = 1000 kg/m*
Phantom section: Flat Section

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

DASYS52 Configuration:
* Probe: EX3DV4 - SN3503; ConvF(7.31, 7.31, 7.31) @ 3700 MHz; Calibrated: 30,12.2020
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 02.11.2020
» Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
« DASY5252.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 65.34 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 16.8 W/kg

SAR(1 g) = 6.33 W/kg; SAR(10 g) = 2.27 W/kg

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

Ratio of SAR at M2 to SAR at M| = 76.1%

Maximum value of SAR (measured) = 1 1.9 W/kg

-14.00
-21.00

-28.00

-35.00

0dB = 11.9 W/kg = 10.76 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S, s
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Zeughausstrnsse 43, B004 Zurich, Switzerland CA7aNS S

Accreditod by the Swiss Accreditation Sorvica (SAS)
The Swiss Accreditation Service Is one of the signatories 1a the EA
TNultitatoral Agreamont for the recognition of calibration certificates

ciient  Motorola Solutions MY

Report ID: P27331-EME-00002

Schwoizerischer Kallbderdienst
Service suisse d étalonnage
Servizio svizzero di taraturs
Swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No: DSGH2zV2-1022_Jui21

CALIBRATION CERTIFICATE
Object D5GHzV2 - SN:1022
Calibration procedure(s) QA CAL-22.v6

Calibration date: July 16, 2021

Calbration Equipment used (MATE critical for calitbeation)

Calibration Procedure for SAR Validation Sources between 3-10 GHz

This calibration cedilicate documents the tracesbility 10 national standards, which realize the physical units of measurements (S1),
Tha measurements s e uncenainges with confidence probability are given on the fcllowing pages and are part of the cadificate.

All calibrations have been conducted in the ciosed laboratory faciity: environment temperadre (22 = 3)°C and humidity < 70%.

This calibration cerificate shall not be reproduced except in full without written appeoval of the laboratory.

Primary Standards D Cal Dato (Cerificate No.) Schaduled Calibration

Power meter NRP SN: 104778 09-Apr-21 (No. 217-03261/03202) Ape22

Power sansor NRP-Z91 SN: 108244 09-Apr-21 (No, 217-03291) Apr-22

Power sengor NRP-Z61 SN: 103245 089-Apr-21 (No, 217-03262) Apr-22

Referance 20 dB Anenuator SN: BHE394 (20k) 08-Apr-21 (No, 217-03343) Apr-22

Type-N miamatch combination SN; 310682 / 06327 08-Apr-21 (No, 217-03344) Apr-22

FAeforonce Probe EX3DVA SN; 3503 30-Doc-20 (No. EX3-3503 Doc20) Dac-21

DAE4 SN: 601 02-Now-20 (No. DAE4-601_Nov20) Now-21

Secondary Standards 10 ¥ Chock Date (in house) Scheduled Chack

Power matar E441608 SN: GBa8512475 30-Oct-14 (in house check Oct-20) In house chack: Oct-22

Power sensor HP B481A SN US37292783 U7-0ct1-15 (in housa check Oct-20) In house check: Oct-22

Power sensor HP B4B1A SN: MY410a2317 07-0c1-15 (in housa check Oct-20) In house chack: Oct-22

AF goneralor RAS SMT-06 SN: 100972 15-Jun-15 {In house check Oct-20) In house check: Oct-22

Network Analyzer Agilart EB358A | SN: UIS41080477 J1-Mar-14 (in house check Oct-20) In house chock: Oct-21
Nomne Function Sgnature

Calbrated by: Michaol Wotat Laboratory Technican M_

Approved by. Katja Pokorvic Technical Manager

AL

Issuod: July 19, 2021

Certificate No: D5GHzV2-1022_Jul21

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.29
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Calibration Laboratory of \‘\"'\u:}/’,f G Schweizarlacher Kalibrierdienst
Schmid & Partner % c Service sulsse d'étalonnage
Engineering AG s Servizio avizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand % Lﬁ\\s‘ S  Swiss Calibration Service
Accroditnd by the Swiss Accroditation Sarvics (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
¢) DASY Systern Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
muitiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: DSGHzV2-1022_Jul21 Page 2 of 15
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS52 Vv52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom V5.0
| Distance Dipole Center - TSL 10 mm with Spacer
; Zoom Scan Resolution dx, dy = 4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5000 MHz £ 1 MHz
e o s
5750 MHz £ 1 MHz

Head TSL parameters at 5000 WHz
The following paramsters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°'C 36.2 4.45 mho/m
Measured Head TSL parameters (22020.2)°C 369+6% 4.35 mhoim £ 6 %
Head TSL temperature change during test <05°C e e

SAR result with Head TSL at 5000 MHz

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

SAR measured 100 mW input power 7.26 Whkg

SAR for nominal Head TSL paramelers normalized fo 1W 72.5Wikg £ 19.9 % (k=2)

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

SAR moasured 100 mW input power 211 Wikg

SAR for neminal Head TSL parameters normadized to 1W 21.0 Wikg £ 19.5 % (k=2)
Ceorlificate No: D&GHzV2-1022_Jui21 Page 3 of 15
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Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Report ID: P27331-EME-00002

Tomperature Parmittivity Conductivity

Nominal Head TSL parameters 220°C 359 4,71 mho/m

Measured Head TSL parameters (220102)'C 35616% 4.60 mho/m £ 6 %

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

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

SAR mesasured 100 mW input power B8.15 Wkg

SAR for nominal Head TSL paramelers normalized to 1W B81.3 Wikg £ 19.9 % (k=2)

SAR averaged over 10 ey’ (10 @) of Head TSL condition

SAR measured 100 mW input power 2.33 Wikg

SAR for nominal Head TSL parameters normalized to TW 23.2 Wikg £ 19.5 % (k=2)
Head TSL parameters at 5600 MHz

The foliowing parameters and caiculations were applied.
Temperature Parmittivity Conductivity

Nominal Head TSL parameters 220°C 355 5.07 mho/m

Measured Head TSL parameters (220£0.2)°C 35126% 495 mhoim 2 6 %

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

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

SAR measured 100 mW input power 8.34 Wikg

SAR for nominal Head TSL parameters normaized to 1W 83.1 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW Input power 2.36 Wikg

SAR for nominal Head TSL parameters nomalized to 1W 23.5Wikg £ 19.5 % (k=2)
Certificate No: DSGHzV2-1022_su21 Page 4 of 15
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Head TSL parameters at 5750 MHz

The following parameters and calculations were applied.

Report ID: P27331-EME-00002

Tomperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 354 5.22 mho/m
Measured Hoad TSL parameters (220+02)°C 34826% 511 mha/m £ 6 %
Head TSL temperature change during test <05°C e v
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 ecm’ (1 g) of Head TSL Congdition

SAR measurad

100 mW input power

8.19 W/ikg

SAR for nominal Head TSL parameters

normalized to 1W

81.5 Wikg = 1.9 % (k=2)

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

condition

SAHR measured

100 mW input power

2.32 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

23.1 Wikg = 19.5 % (k=2)

Certficate No: D5GH2zV2-1022_Jul21 Page 50f 16
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Body TSL parameters at 5000 MHz

The following parameters and calculations were applied.

Report ID: P27331-EME-00002

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 493 5.07 mho/m

Measured Body TSL parameters (220+02)°C 496+6% 517 mho/m 4 6 %

Body TSL temperature change during test <05°C -
SAR result with Body TSL at 5000 MHz

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

SAR measured 100 mW input power 7.02 Wikg

SAR for nominal Body TSL parameters nommalized to 1W 70.3 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 1.97 Wikg

SAR for nominal Body TSL parameters normalized to W 19.7 Wikg = 19.5 % (k=2)
Body TSL parameters at 5250 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 48.9 5.36 mho/m

Measured Body TSL parameters {220+02)°C 401 £6% 5.51 mhofm £ 6 %

Body TSL temperature change during test <05°'C - -
SAR result with Body TSL at 5250 MHz

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

SAR measured 100 mW input power 7.55 W/kg

SAR for nominal Body TSL parameters normalized to 1W 75,6 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 210 Wikg

SAR for nominal Body TSL. parameters normalized to 1W 21.0 Wikg = 19.5 % (k=2)

Certificate No: D5GHzV2-1022_Jul21
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Body TSL parameters at 5600 MHz

The following parameters and calculstions were applied.

Report ID: P27331-EME-00002

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.5 5.77 mha/m
Measured Body TSL parameters (220202)°C 48526% 6.00 mho/m £ 6 %
Body TSL temperature change during test <05°C - e
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 MW input power 7.98 Wikg
SAR for nominal Body TSL parameters normalized to 1W 79.7 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measurad 100 mW input power 220 Wikg
SAR for nominal Body TSL parameters normalized to 1W 22,0 Wikg = 19.5 % (k=2)
Body TSL parameters at 5750 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 483 5.94 mho/m
Measured Body TSL parameters (220:02)"C 482:8% 6.22 mho/m =6 %
Body TSL temperature change during test <05°C o v
SAR result with Body TSL at 5750 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Caondition
SAR measured 100 mW Input power 7.66 Wiy
SAR for nominal Body TSL parameters normalized to 1W 76.7 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm? (10 g) of Body TSL condition
SAR measured 100 mW input power 2.12 Wika
SAR for nominal Body TSL parameters normalized ta 1W 21.2 W/kg = 19.5 % (k=2)
|
i
Certficate No: DSGHzV2-1022_Jut21 Page 7 of 15
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5000 MHz

Report ID: P27331-EME-00002

Impedance, transformed to feed point 50.5Q-13.1Q

Return Loss -17.8dB
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to lead point S240-4412

Retumn Loss -26.2dB
Antenna Parameters with Head TSL at 5600 MHz

Impedancae, transformed to feed point 569114002

Returmn Loss -238d8
Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 575Q0+28iQ

Return Loss -226dB

Cartificate No: DSGHzV2-1022_Jui21
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Antenna Parameters with Body TSL at 5000 MHz

Report ID: P27331-EME-00002

Impedance, transformed to fead point 493 0Q-109Q

Return Loss -19.2d8
Antenna Parameters with Body TSL at 5250 MHz

Impedanca, transformed o feed point 5150-20iQ

Retumn Loss -32.1d8
Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 572040502

Return Loss -23.4dB
Antenna Parameters with Body TSL at 5750 MHz

Impedance, transtormed to leed point 5870+330

Raturn Loss -21.3d8
General Antenna Parameters and Design

lElscmeal Delay (one direction) | 1,206 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefare short-circuited tor DC-signals. On some of the dipoles, small end caps
are added 10 the dipole arms 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 stil

according to the Standard,

No excessive force must bo applied to the dipole arms, because they might bend or the soldered connections near the

teedpoint may be damaged.
Additional EUT Data

| Manufactured by |

SPEAG

Cortificate No: D5GH2zV2-1022_Jul21 Page 89 of 156
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DASYS5 Validation Report for Head TSL

Date; 16.07.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: D5GHzV2 - SN:1022

Communication System: UID 0 - CW; Frequency: 5000 MHz, Frequency: 5250 MHz, Frequency: 5600
MHz, Frequency: 5750 MHz

Medium parameters used: = 5000 MHz; 6 = 4.35 S/m; &, = 35.9; p = 1000 kg/m? ,

Medium parameters used: f = 5250 MHz; o = 4.60 S/m; & = 35.6; p = 1000 kg/m’ ,

Medium parameters used: = 5600 MHz; o = 4.95 S/m; e = 35.1; p = 1000 kg/m” ,

Medium parameters used: f= 5750 MHz; 0 = 5.11 S/m; & = 34.8; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS52 Configuration:

¢ Probe: EX3DV4 - SN3503; ConvF(6.23, 6.23, 6.23) @ 5000 MHz, ConvF(5.5, 5.5, 5.5) @ 5250
MHz, ConvF(5.1, 5.1, 5.1) @ 5600 MHz, ConvF(5.08, 5.08, 5.08) @ 5750 MHz; Calibrated:
30.12.2020

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

« Electronics: DAE4 Sn601; Calibrated: 02.11.2020

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

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

Reference Value = 70.91 Vim; Power Drift ~ -0,06 dB

Peak SAR (extrapolated) = 23.8 W/kg

SAR(1 g) = 7.26 W/kg; SAR(10 g) = 2.11 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 70.8%

Maximum value of SAR (measured) = 15.9 Wikg

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

Reference Value = 69.15 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 27.9 Wikg

SAR(1 g) = 8.15 W/kg; SAR(10 g) = 2.33 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 69.9%

Maximum value of SAR (measured) = 19.6 Wikg

Certificate No: DSGHzV2-1022_Jut21 Page 10 of 15
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5600 MHiz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid; dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 69,12 Vim; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 31.0 Wikg

SAR(1 g) = 8.34 W/kg; SAR(10 g) = 2.36 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 67.5%

Maximum value of SAR (measured) = 20.9 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, £=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 66.96 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 32,3 Wikg

SAR(] g) = 8.19 W/kg; SAR(10 g) = 2.32 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 65.5%

Maximum value of SAR (measured) = 21.0 W/kg

d8
0

-9.01
-18.02
-27.02

-36.03

-45.04

0dB =210 Wkg = 13.22 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date; 16.07.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole D3GHzV2; Type: DSGHzV2: Serial: DSGHzV2 - SN:1022

Communication System: UID 0 - CW; Frequency: 5000 MIlz, Frequency: 5250 MHz, Frequency: 5600
MHz, Frequency: 5750 MHz

Medium parameters used: f = 5000 MHz; o = 5.17 $/m; & = 49.6; p = 1000 kg/m"* .

Medium parameters used; f = 5250 MHz; 6 = 5.51 S/m; & =49.1; p = 1000 kg/m*,

Medium purameters used: f = 5600 MHz; 0 = 6.00 S/m; & = 48.5: p = 1000 kg/m" ,

Medium parameters used: f = 5750 MHz; o = 6.22 S/m; & = 48.2; p = 1000 kg/m*

Phantom section: Flat Section

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

DASYS52 Configuration:

e Probe: EX3DV4 - SN3503; ConvF(5.93, 5.93, 5.93) @ 5000 MHz, ConvF(5.26, 5,26, 5.26) @ 5250
MHz, ConvE(4.79, 479, 4.79) @ 5600 MHz, ConvI{4.66, 4,66, 4.66) @ 5750 MHz; Calibrated:
30,12.2020

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

o Electronics: DAE4 Sn601; Calibrated: 02.11.2020

+ Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Scrial: 1002
o DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 65.43 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 24.3 Wrkg

SAR(1 g) = 7.02 W/kg; SAR(10 g) = 1,97 W/kg

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

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

Maximum value of SAR (measured) = 16.0 Wikg

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

Reference Value = 67.10 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 27.6 W/kg

SAR(1 g) = 7.55 W/ikg; SAR(10 g) = 2.10 W/kg

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

Ratio of SAR at M2 10 SAR at M1 = 68.5%

Maximum value of SAR (measured) = 17.8 W/kg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 66.51 V/m; Power Drift =-0.08 dB

Peak SAR (extrapolated) = 32.4 Wikg

SAR(1 g) = 7.96 W/kg; SAR(10 g) = 2.20 W/kg

Smallest distance from peaks to all points 3 dB below = 6.9 mm

Ratio of SAR at M2 to SAR at M1 = 65%

Maximum value of SAR (measured) = 19.5 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 64.28 V/m; Power Drift =-0.09 dB

Peak SAR (extrapolated) = 32.8 W/kg

SAR(1 g) = 7.66 W/kg; SAR(10 g) = 2.12 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 63.7%

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

-5.00

-10.00

-15.00

-20.00

-25.00

0dB =195 Wikg = 12.90 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accredilation Senica (SAS)

Calibration Equipment used (M&TE critical for calbration)

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

Report ID: P27331-EME-00002

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

This calibration certificate documnents the traceabilty 1o national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with canfidenca probability are given on the following pages and are part of the certificate.

Al cadibrations have beon conducted in the closed laboratory faclity: environment temperature {22 4 3)°C and humidity < 70%.

Calbrated by:

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

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

Power mealer NRP SN: 104778 09-Apr-21 (No. 217-03201/03292) Apr-22 {
Power sensor NRP-Z91 SN: 103244 09-Apr-21 (No. 217-03201) Apr-22 [
Power sersor NRP-Z91 SN: 103245 09-Apr-21 (No. 217-03202) Apr-22

Reference 20 dB Aeruator SN: BHO394 (20%) 09-Apr-21 (No. 217-03343) Apr-22 \
Type-N mismalch combination SN: 310962/ 06327  09-Apr-21 (No. 217-03344) Apr-22

Refarenca Probe EX30V4 SN: 3503 30-Dec-20 (No. EX3-3503_Dec20) Dec-21

DAE4 SN: 601 02-Nov-20 (No. DAEA-E01_Nov20) Now-21

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

Powar mater E44168 SN: GB39512475 30-0ct-14 {in house check Oct-20) In houss check: Oct-22

Power sersor HP 8481A SN: US37292783 07-0ct-15 (in house check Oct-20) In housa check: Oct-22

Power sensor HP 8481A SN: MY41082317 07-0ct-15 (in house check Oat-20) In housa chack: Oct-22

RF generator RAS SMT-08 SN: 100072 15-Jun-16 (in house check Oct-20) In house chack: Oct-22 [
Network Anadyzor Agllont ES3584 | SN: US41080477 31-Mar-14 {in house ched Oct-20} In housa check: Oct-21 |

! Certificate No: D5GHzV2-1026_Sep21
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g:tllibrgtéog Laboratory of \‘&‘1—’/3’/ § Schweizerischer Kalibrierdienst
mi artner - 3 Service suisse d'étalonnage
Engineering AG %; T C genvirio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland T S swiss Calibration Service

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
¢) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: DSGHzV2-1026_Sep21 Page 2 of 14
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Measurement Conditions
DASY system configuration, as far as not ?'ven on page 1.

DASY Version DASY52 V52.10.4

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

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

Frequency 3600 M + 1 Witz
5750 MHz = 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 35.9 4.71 mho/m

Measured Head TSL parameters (22.0+0.2)°C 34.7+6% 4,52 mho/m 6 %

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

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

SAR measured 100 mW input power 8.12 Whkg

SAR for nominal Head TSL parameters normalized to 1W 80.6 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2.32 Wikg

SAR for nominal Head TSL parameters normalized to 1W 23.0 W/kg = 19.5 % (k=2)
Head TSL parameters at 5500 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 358 4.98 mho/m

Measured Head TSL parameters (22.0£02)°C 344+£6% 4.76 mho/m 6 %

Head TSL temperature change during test <0.5°C wnen -
SAR result with Head TSL at 5500 MHz

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

SAR measured 100 mW input power 8.78 Wikg

SAR for nominal Head TSL parameters normalized to 1W 87.0 Wikg + 19.9 % (k=2)

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

SAR measured 100 mW input power 2.45 W/ikg

SAR for nominal Head TSL parameters normalized to 1W 24.2 W/kg = 19.5 % (k=2)
Certificate No: D5GHzV2-1026_Sep21 Page 3 of 14
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Head TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Report ID: P27331-EME-00002

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 355 5.07 mho/m

Measured Head TSL parameters (220202)°C 342+6% 486 mhoim 26 %

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

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

SAR measured 100 mW input power 8.47 Wikg

SAR for nominal Head TSL parameters normalized to 1W 83.9 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 2.39 Wikg

SAR for nominal Head TSL parameters normalized to 1W 23.6 Wikg * 19.5 % (k=2)
Head TSL parameters at 5750 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 354 6.22 mho/m

Measured Head TSL parameters (2201:0.2)°C 340+£6% 5.01 mho/m £6 %

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

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

SAR measured 100 mW input power 8.06 Wikg

SAR for nominal Head TSL parameters normalized to 1W 79.7 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 227 Wikg

SAR for nominal Head TSL parameters normalized to 1W 22.4 Wikg £ 19.5 % (k=2)
Certificate No: D5GHzV2-1026_Sep21 Page 4 of 14
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Body TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Report ID: P27331-EME-00002

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 489 5.36 mho/m

Measured Body TSL parameters (22.0x0.2)°C 48816 % 5.50 mho/m £ 6 %

Body TSL temperature change during test <05°C --- e
SAR result with Body TSL at 5250 MHz

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

SAR measured 100 mW input power 7.50 Wikg

SAR for nominal Body TSL parameters normalized to 1W 75.0 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW Input power 2.08 Wikg

SAR for nominal Body TSL parameters normalized to 1W 20.8 W/kg £ 19.5 % (k=2)

Body TSL parameters at 5500 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 486 5.65 mho/m

Measured Body TSL parameters (22.0+02)°C 484x6% 5.85mho/m+6%

Body TSL temperature change during test <05°C - o
SAR result with Body TSL at 5500 MHz

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

SAR measured 100 mW input power 7.95 Wikg

SAR for nominal Body TSL parameters normalized to 1W 79.6 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 2.19 Wikg

SAR for nominal Body TSL parameters normalized to 1TW 21.9 Wikg £ 19.5 % (k=2)

Certificate No: D5GHzV2-1026_Sep21
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Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Report ID: P27331-EME-00002

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 48.5 5.77 mhoim

Measured Body TSL parameters (220+0.2)°C 482+6% 5.99 mho/m + 6 %

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

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

SAR measured 100 mW input power 7.94 Wikg

SAR for nominal Body TSL parameters normalized to 1W 79.5 Wikg  19.9 % (k=2)

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

SAR measured 100 mW input power 2.20 Wikg

SAR for nominal Body TSL parameters normalized to 1W 22,0 Wikg £19.5 % (k=2)
Body TSL parameters at 5750 MHz

The following parameters and calculations were appliad.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 48.3 5.94 mho/im

Measured Body TSL parameters (220+£0.2)°C 480+6% 6.20 mho/m £6 %

Body TSL temperature change during test <05°C - -
SAR result with Body TSL at 5750 MHz

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

SAR measured 100 mW input power 7.64 Wikg

SAR for nominal Body TSL parameters normalized to 1W 76.5 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 2.13 Wikg

SAR for nominal Bedy TSL parameters normalized to 1W 21.3 Wikg £ 19.5 % (k=2)
Certificate No: D5GHzV2-1026_Sep21 Page 6 of 14
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 5290-44jQ
Retumn Loss -259dB

Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed point 4640+05j0

Return Loss -28.6dB

Antenna Parameters with Head TSL at 5600 MHz

impedance, transformed to feed point 5240+06iQ

Return Loss -32.2dB

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 57.5Q+6.5jQ
Return Loss -20.7dB
Certificate No: D5GHzV2-1026_Sep21 Page 7 of 14
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Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to feed paint 5080-26jQ
Return Loss -31.5dB

Antenna Parameters with Body TSL at 5500 MHz

Impedance, iransformed to feed point 4630+25jQ
Return Loss -26.8dB

Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 8340+14|Q
Return Loss -28.0dB

Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to feed point 5810Q+61i0
Return Loss -20.6 dB
Electrical Delay (one direction) | 1.193 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 o 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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DASYS5 Validation Report for Head TSL

Date: 23.09.2021
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: D5SGHzV2; Serial: D3GHzV2 - SN:1026

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5500 MHz, Frequency: 5600
MHz, Frequency: 5750 MHz

Medium parameters used: f= 5250 MHz; o = 4.52 S/m; & = 34.7; p = 1000 kg/m* |

Medium parameters used: £= 5500 MHz; 6 = 4.76 S/m; & = 34.4; p= 1000 kg/m? ,

Medium parameters used: f = 5600 MHz; o = 4.86 S/m; &, = 34.2; p = 1000 kg/m’ ,

Medium parameters used: f= 5750 MHz; 0 = 5.01 S/m; & = 34; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS2 Configuration:

» Probe: EX3DV4 - SN3503; ConvF(5.5, 5.5, 5.5) @ 5250 MHz, ConvF(5.25, 5.25, 5.25) @ 5500
MHz, ConvF(5.1, 5.1, 5.1) @ 5600 MHz, ConvF(5.08, 5.08, 5.08) @ 5750 MHz; Calibrated:
30.12.2020

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

» Electronics: DAE4 Sn601; Calibrated: 02.11.2020

» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
o DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 79.51 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 27.5 Wikg

SAR(1 g) = 8.12 W/kg; SAR(10 g) = 2.32 W/kg

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

Ratio of SAR at M2 to SAR at M1 =71.3%

Maximum value of SAR (measured) = 18.1 W/kg

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 = 78.89 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 33.5 W/kg

SAR(1 g) = 8.78 W/kg; SAR(10 g) = 2.45 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 67.3%

Maximum value of SAR (measured) = 20.6 Wikg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 80.35 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 31.0 W/kg

SAR(1 g) = 8.47 W/kg; SAR(10 g) = 2.39 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 68.5%

Maximum value of SAR (measured) = 19.5 Wikg

Dipole Calibration for Head T issue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 76.68 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 31.2 W/kg

SAR(1 g) = 8.06 W/kg; SAR(10 g) = 2.27 W/kg

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

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

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

-6.00
-12.00
-18.00

-24.00

-30.00

0dB = 20.6 W/kg = 13.13 dBW/kg
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Impedance Measurement Plot for Head TSL

o Yow Chamnel Swgep Cofbratin Trace Seale Marker System Window lelp
! =1 5250000 Gz
5000 5
8 SON000 Gy
4. =0 H

& 150063 e

1005

£hlAvg= 20
Chi; Stant 5.00000 GHz e

Stop 6.00000 GHe |

e — —
i -t 5350400 GMz 25298 3%
: S RO 36kl
0.00 3 5 $0005%) Gefe 17 2% R
{ S { A 0.t

LR MUSLIE

35.00 LS
Ch ) &g = J20 b
w1 5.00000 GHz

4000
Chi: st

Stop ©.00060 GHz

Certificate No: D5GHzV2-1026_Sep21 Page 11 of 14

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.29 Page 43 of 47



FCC ID: AZ489FT7151/1C: 109U-89FT7151 Report ID: P27331-EME-00002

DASYS5 Validation Report for Body TSL

Date: 24.09.2021
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole D5GHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1026

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5500 MHz, Frequency: S600
MHz, Frequency: 5750 MHz

Medium parameters used: f = 5250 MHz; o = 5.5 S/m; 5. = 48.8; p = 1000 kg/m?®,

Medium parameters used: f = 5500 MHz; o = 5.85 S/m; &, = 48.4; p = 1000 kg/m®,

Medium parameters used: f = 5600 MHz; 6 = 5.99 S/m; & = 48.2; p = 1000 kg/m’ ,

Medium parameters used: f= 5750 MHz; o = 6.2 S/m; &= 48; p = 1000 kg/m’®

Phantom section: Flat Section

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

DASY52 Configuration:

+ Probe: EX3DV4 - SN3503; ConvF(5.26, 5.26, 5.26) @ 5250 MHz, ConvF(4.84, 4.84, 4.84) @ 5500
MHz, ConvF(4.79, 4.79, 4.79) @ 5600 MHz, ConvF(4.66, 4.66, 4.66) @ 5750 MHz; Calibrated:
30.12.2020

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

« Electronics: DAE4 Sn601; Calibrated: 02.11.2020

« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
» DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 67.65 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 27.2 W/kg

SAR(1 g) = 7.50 W/kg; SAR(10 g) = 2.08 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 68.6%

Maximum value of SAR (measured) = 17.2 W/kg

Dipole Calibration for Body 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 = 67.54 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 31.1 W/kg

SAR(1 g) = 7.95 W/kg; SAR(10 g) = 2,19 W/kg

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

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

Maximum value of SAR (measured) = 18.8 W/kg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 66.91 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 32.0 W/kg

SAR(1 g) = 7.94 W/kg; SAR(10 g) = 2.20 W/kg

Smallest distance from peaks to all points 3 dB below = 6.9 mm

Ratio of SAR at M2 to SAR at M1 = 65.2%

Maximum value of SAR (measured) = 18.3 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.07 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 32.2 W/kg

SAR(1 g) = 7.64 W/kg; SAR(10 g) = 2.13 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 63.8%

Maximum value of SAR (measured) = 18.5 W/kg

dB

-6.00

-12.00
-18.00
-24.00
-30.00

0dB = 18.8 W/kg=12.75 dBW/kg
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Impedance Measurement Plot for Body TSL
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Dipole Data

The table below includes dipole impedance and return loss measurement data measured by
Motorola Solutions’ EME lab. The results meet the requirements stated in KDB 865664.

. Head
Dipole 750-1142 Impedance Return Loss
Date Measured real Q imag jQ dB
12/16/19 46.51 -2.09 -27.39
11/01/20 47.74 -4.20 -26.20
11/17/21 46.14 -0.65 -27.83
. Head
Dipole 1900-50064 Impedance Return Loss
Date Measured real Q imag jQ dB
09/24/2019 56.19 4.89 -22.58
11/01/2020 56.78 5.57 -25.18
06/30/2021 53.46 3.53 -25.42
. Head
Dipole 2300-1003 Impedance Return Loss
Date Measured real Q imag jQ dB
03/15/2020 48.98 2.56 -29.82
04/23/2021 49.40 3.00 -30.29
01/08/2022 49.52 3.12 -27.30
. Head
Dipole 2450-782 Impedance Return Loss
Date Measured real Q imag jQ dB
04/13/2020 52.88 5.04 -24.71
04/23/2021 50.90 3.21 -29.40
04/14/2022 51.79 4.10 -27.04
. Head
Dipole 2600-1011 Impedance Return Loss
Date Measured real Q) imag jQ dB
05/20/2020 45.65 -2.15 -24.47
04/27/2021 44.34 -1.79 -24.04
04/05/2022 42.97 -1.17 -25.90
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