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Appendix B
Dipole Calibration Certificates
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FCC ID: AZ489FT7166 / 1C: 109U-89FT 7166

Report ID: 34000-EME-00001/00003

Calibration Laboratory of S, Schweizerlscher Kalibrierdienst
Schmid & Partner %@ (s: Service suisse d'étalonnage
Engineering AG c = Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland N S swiss Calibration Service
Accrediled by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service Is one of the signatories to the EA

fultilataral Agreement for the recognition of calibration certificates

ciient  Motorola Solutions MY Certificate No: D750V3-1098_0ct21
CALIBRATION CERTIFICATE

Object D750V3 - SN:1098

Calibration procedure(s) QA CAL-05.v11

Calbration date: October 08, 2021

Calibeation Equipment used (METE eritical for calbration)

Callbration Procedure for SAR Validation Sources between 0.7-3 GHz

This calibration cenicate documents the traceability to national standards, which reaize the physical units of measurements (S).
The measurements and tha uncerteinties with confidence prabability are given o the following pages and are part of the cerificale.

Al calbrations have baen conductad in the closad laboratory tacdily: environment temparature {22 + 3)°C and humidity < 70%,

Name Function
Catbrated by Jaffrey Katzman Laboratory Technician
Appraved by: Katja Pokoro Tachnical Managar

This calibeation cetificate shall not be reproduced axcept in full witheu! written approval of the laboratory.

Primasy Standards 10N Cal Date (Certficate No.) Schaduled Calbration
Power motar NRP SN! 104778 09-Apr-21 (No, 217-0329103292) Apr-22

Power sensor NAP-291 SN: 103244 09-Ape-21 (No, 21703291) Ape-22

Power sensor NHP-291 SN: 103245 0G-Ape-21 (No. 217-03292) Apr22

Referance 20 dB Atlanuator SN BHO394 (20Kk) 08-Apr-21 (No. 217-03343) Apr-22

Type-N mismatch combination SN 310082 /06327  00-Apr-21 (No. 217-03344) Apr-22

Relaance Probe EX3DV4 SN: 7349 28-Dec-20 (No. EX3-7349_Dec20) Dac-21

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

Sacondary Standards ID# Chack Date (in house) Scheduled Check
Powar meter E44198 SN: GB38512475 30-Oct-14 (in housa check Oct-20) In hause check: Oct-22
Powar sansor HP 8481A SN: US37292783 07-0ct-15 (in housa check Oot-20) In house check: Oot-22
Power sanscr HF 84814 SN: MY41092317 07-0ct-15 (in house check Oct-20) In house chack: Oct-22
AF generator RAS SMT-06 SN: 100972 15-Jun-15 (in house chack Oct-20) In house chack: Oct-22
Network Analyzar Agilent EBIS8A | SN: US41080477 31-Mar-14 (in houss chack Oct-20) In house chack: Oct-22

T
e

Issued October 8, 2021

Certificate No: D750V3-1088_0c121 Page1ofB
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FCC ID: AZ489FT7166 / 1C: 109U-89FT 7166 Report ID: 34000-EME-00001/00003

Calibration Laboratory of S,

$ %, S Schweizerischer Kallbrierdienst
Schmid & Partner % c Sorvice suisse d'éalonnage
Engineering AG e Servizlo svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzeriand T S swiss Calibeation Service
Accradited by the Swiss Acorodilation Seevice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Sarvice is one of the signatories to the EA
tultilateral 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 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.

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

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

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

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

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

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

Centificate No: D750V3-1088_Oct21 Page 20l 8
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FCC ID: AZ489FT7166 / 1C: 109U-89FT 7166

Measurement Conditions

Report ID: 34000-EME-00001/00003

DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 V52,104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 750 MHz + 1 MHz
Head TSL parameters
The following parameters and ca'culations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220*C 419 0.89 mho/m
Measured Head TSL parameters (220+0.2)°C 412+x6% 0.90 mho/m + 6 %
Head TSL temperature change during test <0.5°C s -
SAR result with Head TSL
SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.16 Wikg
SAR for nominal Head TSL parameters normalized to 1W 8.54 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.40 Wikg
SAR for nominal Head TSL parameters normalized to 1W 5.55 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applled.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.5 0.98 mho/m
Measured Body TSL parameters (22.0+0.2)°C 555+6% 0,95 mho/m 26 %
Body TSL temperature change during test <05°C -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW Input power 2.15 Wikg
SAR for nominal Body TSL parameters normalized to TW B.67 Wikg + 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.41 Wikg
SAR for nominal Body TSL parameters normalized to 1W 5.68 Wikg = 16.5 % (k=2)

Certificate No: D750V3-1088_0ct21
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FCC ID: AZ489FT7166 / 1C: 109U-89FT 7166

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Report ID: 34000-EME-00001/00003

Impedance, transformed to feed point 5340-24iQ
Retumn Loss -27.9dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point 49.00-50iQ
Return Loss -257dB
General Antenna Parameters and Design
I Electrical Delay (one direction) I 1.034 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 direclly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
‘Measurement Conditicns” 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

feadpoint may be damaged,

Additional EUT Data

| Manufactured by

SPEAG

Centificate No: D760V3-1098_0ct21
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FCC ID: AZ489FT7166 / 1C: 109U-89FT 7166 Report ID: 34000-EME-00001/00003

DASYS5 Validation Report for Head TSL

Date: 08.10.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1098

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

Medium parameters used: f = 750 MHz; o = 0.90 S/m; & =41.2; p = 1000 kg/m*
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe; EX3DV4 - SN7349; ConvF(10.11, 10.11, 10.11) @ 750 MHz; Calibrated: 28,12.2020
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 02.11.2020
» Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001
» DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 59.87 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 3.26 W/kg

SAR(1 g) = 2.16 W/kg; SAR(10 g) = 1.40 W/kg

Smallest distance from peaks to all points 3 dB below = 17 mm

Ratio of SAR at M2 to SAR at M1 = 66.1%

Maximum value of SAR (measured) = 2.87 W/kg

-2.20
-4.40
-6.60

-11.00

0dB =2.87 W/kg =4.58 dBW/kg

Certificate No: D750V3-1098_0ct21 Page 50l 8
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FCC ID: AZ489FT7166 / 1C: 109U-89FT 7166 Report ID: 34000-EME-00001/00003

Impedance Measurement Plot for Head TSL
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FCC ID: AZ489FT7166 / 1C: 109U-89FT 7166 Report ID: 34000-EME-00001/00003

DASYS5 Validation Report for Body TSL

Date: 07.10.2021
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1098

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

Medium parameters used: = 750 MHz; o = 0.95 S/m; & = 55.5; p = 1000 kg/m®
Phantom section: Flat Section

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(10.23, 10.23, 10.23) @ 750 MHz; Calibrated: 28.12.2020
» Sensor-Surface: [.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 02.11.2020
«  Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001
« DASY35252.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 32,32 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 3.26 W/kg

SAR(1 g) = 2.15 W/kg; SAR(10 g) = 1.41 W/kg

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

Ratio of SAR at M2 to SAR at M| = 66.2%

Maximum value of SAR (measured) = 2.85 Wikg

0 dB = 2.85 W/kg = 4.55 dBW/kg

Certificate No: D750V3-1088_0ct21 Page 70i 8
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FCC ID: AZ489FT7166 / 1C: 109U-89FT 7166 Report ID: 34000-EME-00001/00003

Impedance Measurement Plot for Body TSL
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FCC ID: AZ489FT7166 / 1C: 109U-89FT 7166 Report ID: 34000-EME-00001/00003

Calibration Laboratory of “\«\‘@f'z’ G Schweizerischer Kalibrierdienst

Schmid & Partner % c Service sulsse d'dtalonnage
Engineering AG S % Servizio svizzero di taratura

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

il
Accredited by the Swiss Accradiation Sarvice (SAS) Acereditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the recognlition of calibration certificates

cient  Motorola Solutions MY Certificate No: D1800V2-2d120_Apr20
CALIBRATION CERTIFICATE

Oject D1800V2 - SN:2d120

Calibeation procedura(s) QA CAL-05.v11
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Catbration date: April 20, 2020

This calibeation cenficate documants the traceability to national standards, which realize the physical units of measurements (SI),
’ The measurements and the uncerainties with confidence probabillity are given an the following peges and are pant af the cantilicate,

| Al calibrations have been conducted in the closed laboratory facility: envircoment temperature (22  3)°C and humidity < 70%,

| Calibration Equipmant used (M&TE critica! for calibeation)

Primary Standards 0¥ Cal Date (Cartificate Na.) Scheduled Calbration

Power mater NRP SN 104778 01-Ape-20 (No. 217-0310003101) Apr-21

Power sensor NAP-291 SN 103244 01-Ape-20 (No, 217-03100) Apr-21

Power sensor NAP-Z01 SN: 103245 01-Apr-20 (No. 217-03101) Apr-21

Relerence 20 dS Altarustor SN: BHEGH (20k) 31-Mar-20 (No. 217-03108) Apr-21

Typa-N mismatch combination SN: 310882/ 06327  31-Mar20 (No. 217-03104) Apr-21

Reterence Probe EXADV4 SN: 7348 31-Dac-19 (No. EX3-7349_Dac19) Dec-20

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

Secondary Standards D ¥ Chack Date {In housa) Scheduled Check

Power mater E44198 SN: GB38512475 30-0ct-14 (in house chock Fab-18} In house chack: Oct-20

Power sansor HP 8481A SN-US37262783  07-Oct15 (in house chack Oct-18) i house check: Oct-20

Power sensor HP B4B1A SN: MY41082317 07-0ct-15 (in house check Oct-18) In house chack: Oct-20

AF genomtor RAS SMT-06 SN. 100972 15-Jurv15 (in house check Oct-18) In house check: Oot-20

Natwork Analyzer Agilont EB358A | SN: US41080477 31-Mar-14 (In house check Oc1-19) In house check: Ocl-20
Name Function 'S

Callbrated by: Claudio Leubler Laboratary Techrician |

j_ SN
Appeoved by: Katja Pokovic Tochaical Managar %&

issued; Aprll 21, 2020

This calibration cartificate shall not be reproduced except in Ul without wiitten approval of the laboratory,

Certificate No: D1800V2-2d120_Apr20 Page 1ot 8

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.30 Page 10 of 89



FCC ID: AZ489FT7166 / 1C: 109U-89FT 7166 Report ID: 34000-EME-00001/00003

Calibration Laboratory of \\\\‘\J,_Z,’ §  Schweizerischer Kalibrierdienst
Schmid & Partner ;‘% c Service sulsse d'étalonnage
Engineering AG T Servizio svizzero di tarstura
Zoughausstrasse 43, 8004 Zurich, Switzerland % ,'ﬁ\}‘\y S swiss Calibration Service
Accredited by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Servica is one of the signatories to the EA
Multifateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |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) 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 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 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
refiected 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.

e 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: D1800V2-2d120_Apr20 Page 20t 8
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FCC ID: AZ489FT7166 / 1C: 109U-89FT 7166

Report ID: 34000-EME-00001/00003

Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+0.2)°C 4044+6% 1.38 mho/m £ 6 %
Head TSL temperature change during test <05'C - —
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.56 W/kg
SAR for nominal Head TSL parameters normalized to 1W 38.7 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 4.97 Wikg
SAR for nominal Head TSL parameters normalized to W 20.0 Wikg = 16.5 % (k=2)
Body TSL parameters
The lollowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220"C 53.3 1.52 mho/m
Measured Body TSL parameters (22.0£0.2)°C 532+6% 1.49 mho/m £ 6 %
Body TSL temperature change during test <05°C - -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.58 Wikg
SAHR for nominal Body TSL parameters normalized to 1W 38.8 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 mW input power 5.05 Wikg
SAR for nominal Body TSL parameters normmalized to 1W 20.4 Wikg + 16.5 % (k=2)

Certificate No: D1800V2-2d120_Apr20
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FCC ID: AZ489FT7166 / 1C: 109U-89FT 7166 Report ID: 34000-EME-00001/00003

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

Impedance, transiormed to feed point 4800-50jQ
Return Loss -252dB

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 4440Q-50i0
Retum Loss -22.0d8

General Antenna Parameters and Design

I Electrical Delay (one direction) ] 1.207 ns

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

The dipole is mada of standard semingld coaxial cable, The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antanna is therefore short-clrculted for DC-signals. On some of the dipoles, small end caps
are added 10 the dipole arms In order to improve matching when loaded according to the position as explained in the
*Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length Is still
according to the Standard.

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

Additional EUT Data

[ Manutactured by [ SPEAG

Certiticate No: D1800V2-2d120_Apr20 Page 4 of 8

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.30 Page 13 of 89



FCC ID: AZ489FT7166 / 1C: 109U-89FT 7166 Report ID: 34000-EME-00001/00003

DASYS5 Validation Report for Head TSL

Date: 20.04.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: DIS00V2 - SN:2d120

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

Medium parameters used: f= 1800 MHz; o = 1.38 S/m; g, = 40.4; p = 1000 kglm‘
Phantom section: Flat Section

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

DASY352 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.64, 8,64, 8.64) @ 1800 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
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=5Smm

Reference Value = 108.5 V/im; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 18.0 Wikg

SAR(1 g) = 9.56 W/kg; SAR(10 g) = 4.97 W/kg

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

Ratio of SAR at M2 to SAR at M| =53.7%

Maximum value of SAR (measured) = 14.9 Wrkg

-6.00
-9.00
-12.00
-15.00
0dB =149 W/kg=11.73 dBWikg
Certificate No: D1800V2-2d120_Apr20 Page 5ot 8
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FCC ID: AZ489FT7166 / 1C: 109U-89FT 7166 Report ID: 34000-EME-00001/00003

Impedance Measurement Plot for Head TSL
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FCC ID: AZ489FT7166 / 1C: 109U-89FT 7166 Report ID: 34000-EME-00001/00003

DASYS5 Validation Report for Body TSL

Date: 20.04.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: DIS00OV2 - SN:2d120

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

Medium parameters used: f = 1800 MHz; 6 = 1.49 S/m; &, = 53.2; p = 1000 kg/m'
Phantom section: Flat Section

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

DASY52 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(8.44, 8.44, 8.44) @ 1800 MHz; Calibrated: 31.12.2019
o Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Scrial: 1002
e DASYS5252.10.4(1527). SEMCAD X 14.6.14(7483)

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

Reference Value = 104.5 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 16.9 W/kg

SAR(1 g) = 9.58 W/kg: SAR(10 g) = 5.05 W/kg

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

Ratio of SAR at M2 to SAR at M1 =57.5%

Maximum value of SAR (measured) = 14.5 W/kg

-6.00
-9.00
<12.00
-15.00
0dB =145 Wikg = 11.61 dBW/kg
Certiticate No: D1800V2-2d120_Ape20 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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Report ID: 34000-EME-00001/00003

wow

Swiss Callbration Service

Schwelzerischer Kalibrlerdienst
Sorvice sulsse d'étalonnage
Servizio svizzero di taratura

Accreditation No.: SCS 0108

client  Motorola Solutions MY Certificate No: D1800V2-2d119_Jul21
CALIBRATION CERTIFICATE
Chijact D1800V2 - SN:2d119
Calibration peocedure(s) QA CAL-05.v11

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Calbration date:

July 12, 2021

This calbration cedificate documents the tracaabdily to national standards, which realize the physicad urits of measuramants (S1).
MnmammmmbandNmmmmmmwwamdmmmlollmhgpapsmdmpendmeeoﬂlllcme.

Al calibrntions have bean conductad in the dasad tab y fachity: envi paratura (22 « 3)°C and humidity < 70%.

Calibration Equipmant used (MATE critical for calbration)

Piimary Standards D ¥ Cal Date (Cenilicate No.) Schaduled Callbrabon

Pawer meter NRP SN: 104778 09-Apr-21 (No. 217-03281/03232) Apr22

Pawer sensor NRP-Z01 SN: 103244 09-Apr-21 (No, 217-03281) Apr22

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

Relarance 20 4B Atlenuator SN: BHE394 (20%) 09-Apr-21 (No. 217-03343) Apr-22

Type-N mismatch combnation SN: 310682 / 06327 09-Apr-21 (No. 217-03344) Apr-22

Refaranca Proba EX30V4 SN: 7348 26-Dec-20 (No. EX3-7349_Dac20) Dec-21

DAE2 SN: 601 02-Nov-20 {No. DAES-401_Nowv20) New-21

Secondary Standards DA Check Data (in house) Scheduted Chack

Power meler E42198 SN: GB39512475 30-0ct-14 (in housa check Oat-20) In house chack: Oct.22

Powes sansor HP 84814 SN: USar2e27es 07-0ct-15 {in house chack Oct-20) In house chack: Oct-22

Power sansor HP 84814 SN: MY41082317 07-Cct-15 (in house chack Oct-20) in housa chack: Oct-22

RF genceator RAS SMT-06 SN: 100972 15~Jun-15 (in housa chack Oct-20) In house chack: Oct-22

Network Analyzer Aglent EBIS8A | SN: US41080477 31-Mar-14 (in house chack Oot-20) in house chack: Oct-21
Name Furtion

Calibrated by: Jetfrey Katzman Laborstory Technician ? é é

Approved by: Katja Pokovic Technical Managar

o

Issvad: July 15, 2021

This caltyration cerfificate shall not be reproduced except in full wishout written approval ol the laboratory.

Cenificate No: D1800V2-2d119_Jul21

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.30
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W
Calibration Laboratory of 5“@'/"'9.; S Schwelzarischer Kalibrierdienst
Schmid & Partner e G Service sulsse détslonnago
Engineering AG z < Servizio svizzoro di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland Y ,,/,}:\\"\‘,? S Sswiss Calibration Service
Accredgited 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 cerlificatos

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:

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 Retum Loss ensures low
reflected power. No uncertainty required.

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

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

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

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.30

Centificate No: D1800V2-2d119_Jul21 Page 20l 8
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Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.30

Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz2 =5 mm
Frequency 1800 MHz + 1 MHz
Head TSL parameters
The foliowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40,0 1.40 mho/m
Measured Head TSL parameters (220+02)°C 404 6% 1.3 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 957 Wikg
: SAR lor nominal Head TSL parameters narmalized to 1W 38.5 Wikg = 17.0 % (k=2)
I SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 4.98 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20.0 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were apphed.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mho/m
Measured Body TSL parameters (220+02)°C 534+6% 149 mho/m + 68 %
Body TSL temperature change during test <05°C eee -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.71 Wikg
SAR for nominal Bedy TSL parameters normalized to 1W 39.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 em”® (10 g) of Body TSL condition
SAH measured 250 mW input power 510 Wika
SAR for nominal Body TSL parameters normalized to 1W 20.6 Wikg = 16.5 % (k=2)
Certificate No: D1800V2-2d119_Jul21 Page30i8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 48.00Q-400
Retum Loss - 27.7 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 451 Q-44Q
Retumn Loss -232d8

General Antenna Parameters and Design

| Electrical Delay {one direction) | 1.207 ns |

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

The dipole Is made of standard semirigid coaxlal cable. Tha center conductor of the feeding line is directly connected to the
sacond 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 1o the position as explained in the
"Measurement Conditions® paragraph. The SAR data are not afiected by this change. The overall dipole length is still
according 1o the Standard,

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

feadpoint may be damaged.
Additional EUT Data

[ Manutctured by | SPEAG |
Centificate No: D1800V2-2d119_Jut21 Page dof 8
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DASYS Validation Report for Head TSL

Date: 12.07.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:2d119

Communication System: UID 0 - CW; Frequency: 1800 MHz
Medium parameters used: f= 1800 MHz; ¢ = 1.39 S/m; & = 40.4; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASY52 Configuration:

* Probe: EX3DV4 - SN7349; ConvE(8.63, 8.63, 8.63) @ 1800 MHz; Calibrated: 28.12.2020
= Sensor-Surface: 1.4mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated: 02.11.2020

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

» DASY5252.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 108.0 V/im; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 18.0 W/kg

SAR(1 g) = 9.57 W/kg; SAR(10 g) = 4,98 W/kg

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

Ratio of SAR at M2 1o SAR at M1 = 53.7%

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

-3.20
-6.40

-9.60

-12.80

-16.00

0 dB = 15.0 W/kg = 11.76 dBW/kg

Certificate No: D1800V2-2d119_Jui21 Page 5 of B
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 12.07.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:2d119

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

Medium parameters used: f= 1800 MHz; o = 1.49 S/m; & = 53.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.44, 8.44, 8.44) @ 1800 MHz; Calibrated: 28.12.2020
o Sensor-Surface: I.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 02.11.2020
«  Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
« DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 104.5 Vim; Power Drift =-0.08 dB

Peak SAR (extrapolated) = 17.3 W/kg

SAR(1 g) = 9.71 W/kg; SAR(10 g) = 5.10 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 57.6%

Maximum value of SAR (measured) = 14.4 W/kg

-3.20
-6.40
-9.60
-12.80

-16.00

0dB = 14.4 W/kg = 11.58 dBW/kg

Certificate No: D1800V2-2d119_Jul21 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S, §  Schweizerischer Kalibriergienst
Schmid & Partner % o Servico suisse diétalonnage
Engineering AG % ¥, Servizlo svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ""'/w/’-.\\m\“"' S swiss Calibration Service
Accreditad by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates
clent  Motorola Solutions MY Cortificate No: D1900V2-5c065_Oct19
ICAUB RATION CERTIFICATE
—_—
Cbjoct 'D1900V2 - SN:5d085
Callbration procedure(s) P ! ey
n Sources between 0.7-3 GHz.

Caslbrabon date: October 30,2019

This cabration certificate documents the traceabiity 1o national standards, which realize the physical units of measuraments (S).
Thnmom‘slndmeummmmmmwmmhmmmsmmmdm-wmma
Al caibrations have been conducted in the closed laboratory faclity: emironment temperature (22 = 3)°C and humidity < 70%.

Calibration Equipmant used (MATE critical for calibration)

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

Powar mater NAP SN: 104778 03-Apr-18 (No., 217.02892/02833) Apr-20

FPower sensor NRP-291 SN: 108244 03-Apr-12 (No. 217-02882) Apr-20

Powar sansor NRP-291 SN 103245 03-Apr-19 (No. 217.02393) Apr-20

Reference 20 dB Atternator SN: 5058 (20k) 04-Apr-13 (No. 217-02864) Apr-20

Type-N mismatch combination SN: 5047.2 / 06327 04-Apr-19 (No, 217-02885) Apr-20

Reference Probe EX3DV4 SN: 7349 29-May-19 (No. EX3-7348 May19) May-20

DAE4 SN: 601 30-Apr-18 (No, DAF4-601_Apri9) Apr20

Secondwry Standards D # Check Date (in housa) Scheduled Check

Power matar E44198 SN: GB36512475 30-Oct-14 {in house chack Feb-19) In house check: Oct-20

Power sansor HP S481A SN: US37202783 07-Oct-15 lin house chack Oct-18) In house eheck: Oct-20

Powear sensor HP 84814 SN: MY410e2n7 07-0¢ct-15 {in house check Oct-18) In house check: Oct-20

AF ganarator R&S SMT-06 SN: 100572 15-Jun-15 {in house chack Oct-18) In house check: Oct-20

Network Anglyzer Aglant EB3SBA | SN: US41080477 31-Mar-14 (In house check Oct-18) In house chack: Oct-18
Name

Calibrated by: Jeton Kastrat]

Approved by: Katja Fokovic

lesued: October 30, 2019

namlwmmahumiummnmwmwm:mm»amm.

Certificate No: D1800V2-54065_0ct19 Page 1ci8
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Calibfaﬁon Laboratory of 5@@ G  Schwoizerischer Kalibrierdienst
Schmid & Partner Y = ¢ Service sulsse détalonnage
Engineering AG et Servizio svizzero di taratura
NN S
Zeughausstrasse 43, 8004 Zurich, Switzerland % '/"\‘ W Swiss Callbration Service
Accredited by the Swiss Accradilation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multitatersl 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) 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) |EC 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 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 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 Retumn 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.

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

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

Centificate No: D1900V2-5d065_Oct19 Page 208
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Measurement Conditions
DASY systern configuration, as far as not onpage 1.
DASY Version DASYS V52,103
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 1900 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+02)"C 413+26% 1.38 mho/m + 6 %
Head TSL temperature change during test <05°C - —
SAR resuit with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.97 Wikg
SAR for nomingl Head TSL parameters romalized to 1W 40.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL conditicn
SAR measured 250 mW input power 5,25 Wikg
SAR for nominal Head TSL parameters normalized to 1W 21.2 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mho/m
Measured Body TSL parameters (22.0+02)°C 542+6% 1.49 mho/m + 6 %
Body TSL temperature change during test <05°C - ——
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW Input power 9.84 W/kg
SAR for nominal Body TSL parameters nomalized to 1W 39.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 5.22 Wikg
SAR for nominal Body TSL parameters normalized to 1W 20.9 W/kg = 16.5 % (k=2)
Certificate No: D1900V2-5d065_0ct19 Page3of 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 537Q+45jQ
Return Loss -251d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 48.7Q 4+ 84 iQ
Return Loss -239d8B

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1197 ns T

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

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

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

Additional EUT Data

[ Manutactured by | SPEAG N

Certificate No: D1900V2-5d065_Oct19 Pagedof 8
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DASYS5 Validation Report for Head TSL
Date: 30.10.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d065
Communication System: UID 0 - CW; Frequency: 1900 MHz
Medium parameters used: f = 1900 MHz; o = 1.38 S/m; & = 41.3; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.44, 8.44, 8.44) @ 1900 MHz: Calibrated: 29.05.2019
¢ Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2019
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Serial: 1001
» DASYS5252,10.3(1513); SEMCAD X 14.6.13(7474)

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

Reference Value = 109.8 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 18.3 W/kg

SAR(1 g) = 9.97 W/kg; SAR(10 g) = 5.25 W/ke

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

Ratio of SAR at M2 10 SAR at M1 =55.1%

Maximum value of SAR (measured) = 15.4 Wikg

-3.00
-6.00
-9.00
-12.00

-15.00

0dB =154 W/kg = 11.88 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 30.10.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d065

Communication System: UID 0 - CW; Frequency: 1900 MHz
Medium parameters used: f = 1900 MHz; 6 = 1.49 S/m; . = 54.2; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEF/IEC/ANSI C63.19-2011)
DASY52 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(8.42, 8.42, 8.42) @ 1900 MHz; Calibrated: 29.05.2019
« Scnsor-Surface: 1.4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 30.04.2019
» Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002

e DASY5252.10.3(1513); SEMCAD X 14.6.13(7474)

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

Reference Value = 104,7 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 17,5 Wikg

SAR(1 g) = 9.84 W/kg; SAR(10 g) = 5.22 W/kg

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

Ratio of SAR at M2 1o SAR at M1 =57.3%

Maximum value of SAR (measured) = 15.0 Wikg

-3.00
-6.00
-9.00

-12.00

-15.00

0dB=15.0 W/kg = 11.76 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S, Schweizerischer Kalibrierdienst
Schmid & Partner %& (S: Sorvice suisse d'étalonnage
Engineering AG g Servizio svizoro di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland RN S swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service Is one of the signatories to the EA
Multitateral Agreemaent for the recognition of calibration cartificates
Cliant otorola Solutions MY Certificate No: D2450V2-782_Feb20
ICALIBRATION CERTIFICATE |
Objoct D2450V2 - SN:782
Calityation procedure(s) QA CAL-05.v11
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Calibration data: Fabruary 20, 2020

This calibration corfificate documents the traceability 1o national standards, which realize the physical units of measurements (S1),
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the carificate.

All calibrations have been conducted in the dosed laboratory faclity: environment temperature (22 £ 3)°C and humidity < 70%,

Calibration Equipment used (METE crilical for calibeation)

Primary Standards [oF ] Cal Date (Certficate No.) Schodulod Calibeation

Power meter NRP SN: 104778 03-Apr-19 (No, 217-02892/02863) Apr-20

Power sensor NRP-281 SN: 103244 03-Apr-19 (No. 217-02882) Apr-20

Power sansor NRP-Z81 SN: 103245 03-Apr-19 (No. 217-02683) Apr-20

Referance 20 dB Attenuator SN: 5058 (20k) 04-Apr-19 (No. 217-02604) Apr-20

Type-N mismatch combination SN: 5047.2 1 08327 04-Apr-19 (No. 217-02895) Apr-20

Reference Probe EXI0DVA SN: 7349 31-Dec-18 (No, EX3-7348_Dec18) Dec-20

DAE4 SN: 801 27-Dec-19 (No, DAE4-801_Dec19) Dac-20

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

Power meter E44108 SN: GB38512475 30-0¢1-14 {in house check Feb-19) In house chock: Oct-20

Power sensor HP 8481A SN: US37202783 07-0¢1-15 (in house check Oct-18) in house check: 0ct-20

Powear sensor HP 84814 SN MY41092317 07-0c1-15 (In house check Ocl-18) In house check: 0ct-20

RF genesator RES SMT-08 SN: 100972 15-Jur-15 (in house check Oct-18) In house check: Oct-20

Network Analyzer Agllent EBISBA | SN: LUIS410B80477 31-Mar-14 (n house check Oct-19) In house check: Oct-20
Name Funcbon Signature

Calibrated by: Laif Kiysner Laboratory Technicien W ¢
Approved by: Kata Pokovio Technical Manager ,%C—

kssued: Febeusty 20, 2020

This calibration cerlificale shall not be reproduced except in (Ul without written approval of the aboratory,
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Calibration Laboratory of &, S  Schweizerischer Kalibrierdienst
Schmid & Partner y g G Service suisse diétalonnage
Engineering AG 2 3 Servizio svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzerland ﬁﬁ;? S Swiss Calibration Service
el
Accredifed by the Swiss Accreditation Senvce (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) 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

¢) 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 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 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.

e 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,

o 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: D2450V2-782_Feb20 Page 20f 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY5S V52.10.4
Extrapolation Advanced Exlrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mho/m
Measured Head TSL parameters (220202)°C 3841+6% 1.86 mho/m £ 6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Caondition
SAR measured 250 mW inpul power 13.9 Whkg
SAR for nominal Head TSL parameters normalized to 1W 54.4 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 6.41 Wikg
SAR for nominal Head TSL parameters normalized to 1W 25.3 Wikg £ 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.7 1.95 mho/m
Measured Body TSL parameters (220+0.2)°C 51426% 2,03 mhoim £ 6 %
Body TSL temperature change during test <05*C —- -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.3 Whkg
SAR for nominal Body TSL parameters normalized to 1W 51.9 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 6.21 Wikg
SAR for nominal Body TSL parameters normalized to 1W 24.5 Wikg £ 16.5 % (k=2)
Certificate No: D2450V2-782_Feb20 Page 3of 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, ransformed to feed point 5320+380
Return Loss -28.3dB

Antenna Parameters with Body TSL

Impedance, transformed fo feed point 4960 +59 )0
Relurn Loss -245dB

General Antenna Parameters and Design

| Eectrical Detay (one direction) | 1.153 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
secand arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to Improve matching when loaded according to the position as explained in the
“Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data

| Manufactured by SPEAG

Certificate No: D2450V2-782_Fab20 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 20,02.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:782

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

Medium parameters used: £ = 2450 MHz; a = 1.86 S/m; g, = 38.4; p = 1000 kg/m’*
Phantom section: Flat Section

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

DASY 52 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(7.98, 7.98, 7.98) (@ 2450 MHz; Calibrated: 31,12,2019
+ Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« FElectronics: DAE4 Sn601; Calibrated: 27.12.2019
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
o 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=5mm, dy=5mm, dz=5mm

Reference Value = 120.1 V/m; Power Drift =-0,01 dB

Peak SAR (extrapolated) = 27.7 W/kg

SAR(! g) = 13.9 W/kg; SAR(10 g) = 6.41 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 50%

Maximum value of SAR (measured) = 23.0 W/kg

-4.40
-8.80
-13.20
-17.60

-22.00

0dB=23.0 Wkg ~ 13.62 dBW/kg

Certificate No: D2450V2-782_Feb20 Page 5of 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 20.02,2020

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:782

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

Medium parameters used: = 2450 MHz; o = 2.03 S/m; g = 51.4: p= 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(8.02, 8.02, 8.02) @ 2450 MHz; Calibrated: 31.12.2019
Sensor-Surface: |.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 27.12,2019

Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002

DASYS52 52.10.4(1527); SEMCAD X 14.6.14(7483)

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

Reference Value = 110.9 V/im; Power Drift =-0.06 dB

Peak SAR (extrapolated) = 25.6 Wikg

SAR(I g) = 13.3 W/kg: SAR(10 g) = 6.21 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 52.9%

Maximum value of SAR (measured) = 21.6 W/kg

-13.20

-17.60

-22.00

0 dB =21.6 W/kg = 13.34 dBW/kg

Certificate No: D2450V2-782_Fab20 Page 7of8

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.30 Page 40 of 89



FCC ID: AZ489FT7166 / 1C: 109U-89FT 7166

Impedance Measurement Plot for Body TSL
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Calibration Laboratory of \&-\'@/«,&

Schmid & Partner %
Engineering AG ST

Zeughousstrasse 43, 8004 Zurich, Switzerland “ ,{?\\\

Accredited by the Swiss Accreditalion Sendca (SAS)
The Swiss Accraditation Service is one of the signatories to the EA
Multitateral Agreement for the recognition of callbration certificates

client  Motorola Solutions MY

Report ID: 34000-EME-00001/00003

[ Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No: D2600V2-1011_Apr20

CALIBRATION CERTIFICATE
Object D2600V2 - SN:1011
Cabration procedura(s) QA CAL-05.vi1

Calturalion date: April 20, 2020

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

This calbration certdicate documents the tracesbilty to naticaal standards, which realize the physical unils of meass ts (S1).

Callbration Equipment used (M&TE critical for calbration)

The measwemeants and the uncarnainties with confidance probabillity am grven on the following pages and are part of the cartificate

All calbrations have baen conducted In the closed aboratory facility: ervironment temperature {22 + 3)°C and humidity < 70%.

Pirimary Standards iDa Ca Date (Cerilicate No.) Scheduled Calibration

Powar meter NAP SN: 104778 01-Apr-20 (No. 217-03100003101) Apr-21

Powar sansor NRP-Z91 SN: 103244 01-Apr-20 (No, 217-03100) Apr-21

Power sansor NRP-Z91 SN: 103245 01-Apr-20 (No. 217-03101) Apr21

Aedorence 20 dB Attenuator SN: BHE354 (20k) 31-Mar-20 (No. 217-03106) Ape-21

Typa-N mismatch combination SN: 310982 / 06327 31-Mar-20 (No. 217-03104) Ape-21

Aederance Probe EX30V4 SN: 7349 31-Dsc-19 {No. EX3-7349 Dec19) Dec-20

DAE4 SN: 601 27-Dec-19 (No. DAE4-601_Deac19) Dec-20

Secondary Standards 1D & Check Date (in house) Scheduled Chack

Powor moter E44168 SN: GB3IB512475 30-Cct-14 (in house chack Feb-18) In house check: Oc1-20

Powse sansor HP B4B1A SN: US37292763 07-0ct:15 (in house check Oct-18) In house check: Oat-20

Power sansor HP 8481A SN: MY41002317 070115 (in house chack Oct-18) In house chack: Oct-20

RAF generastor A&S SMT-06 SN: 100972 15-Jun-15 (in house check Oct-18) In house chack: Oct-20

Netwark Analyzer Agilent EB3S8A | SN: US41080477 31-Mar-14 (in heuse check Oc-18) In house check: Oct-20
Name Function

Calbralod by Claudio Leubler Laborstory Technician

Approved by: Katja Pokovic Technical Manager

This callbration certificate shall not be reproducad excap! in full wihout wilten appraval of the iaboratory.
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Calibration Laboratory of \\\\‘\\2’/’}’ S Schweizerischer Kalbrierdienst
Schmid & Partner % G Sorvice sulsse détalonnage
Engineering AG DN Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland % ,'/l/"\\“\y S Sswiss Calibration Service
Accreded by the Swiss Accreditation Servics (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |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 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 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 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.

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

The reroned 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 on page 1.
DASY Version DASYS V52104
Extrapolation Advanced Extrapaolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.0 1.96 mha/m
Measured Head TSL parameters (220+£02)°C 38.1+£6% 2.02 mho/m £ 6 %
Head TSL temperature change during test <05"C - -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 14.8 Whkg
SAR for nominal Head TSL parameters normalized to 1W 57.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW Input power 6.45 Wikg
SAR for nominal Head TSL parameters normatized to 1W 25.5 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52,5 2,16 mho/m
Measured Body TSL parameters (22.0+£0.2)°C 51.126% 222 mho/m £ 6 %
Body TSL temperature change during test <05°C - -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAHR measured 250 mW input power 13.8 Wikg
SAR for nominal Body TSL parameters normalized to 1W 54.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 mW input power 6.16 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 24.4 Wikg = 16.5 % (k=2)

Cenrtificate No: D2600V2-1011_Apr20
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 4820-581Q
Return Loss -240dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4540Q-47jQ
Return Loss -23.3dB

General Antenna Parameters and Design

| Esectrical Delay (one direction) | 1.152 ns

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

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

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

Additional EUT Data

| Manutactured by | SPEAG
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DASYS5 Validation Report for Head TSL

Date: 20.04.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600Y2; Serial: D2600V2 - SN:1011

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: = 2600 MHz; o = 2.02 S/m; & = 38.1: p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration;
« Probe: EX3DV4 - SN7349; ConvF(7.69, 7.69, 7.69) @ 2600 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
» 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=5mm, dy=5mm, dz=Smm

Reference Value = 118.1 V/m; Power Drift =0.01 dB

Peak SAR (extrapolated) = 29.3 W/kg

SAR(1 g) = 14.6 W/kg; SAR(10 g) = 6.45 W/kg

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

Ratio of SAR at M2 to SAR at M| = 49.9%

Maximum value of SAR (measured) = 24.0 Wikg

-5.00
-10.00
-15.00

-20.00

-25.00

0dB =24.0 W/kg = 13.80 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 20.04.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1011

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: f = 2600 MHz; o = 2.22 S/m; &, = 51.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.92, 7.92, 7.92) @ 2600 MHz; Calibrated: 31.12.2019
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 27.12.2019
¢ Phantom: Flat Phantom 5.0 (back); Type: QD 000 PS50 AA; Serial: 1002
o DASY5252.10.4(1527), SEMCAD X 14.6.14(7483)

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

Reference Value = 110.2 V/m; Power Drift = 0,03 dB

Peak SAR (extrapolated) = 27.6 Wikg

SAR(1 g) = 13.8 W/kg; SAR(10 g) = 6.16 W/kg

Smallest distance from peaks to all points 3 dB below = 8.2 mm

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

Maximum value of SAR (measured) = 23.0 W/kg

I 0
-4.60

-9.20

-13.80

-18.40

-23.00

0dB = 23.0 W/kg = 13.62 dBW/kg
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Impedance Measurement Plot for Body TSL
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Accredited by the Swiss Accrediation Sandca (SAS)
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Accreditation No.: SCS 0108

Certlticate o: DB35V2-4d029_Aug21

CALIBRATION CERTIFICATE

Object

Calbration procedure(s)

Cairation dale:

The measuramants and the L

DB835V2 - SN:4d029

QA CAL-05.v11

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

August 27, 2021

inlios with confick

Primary Standards

Calbration Equipmant used (MATE critical for calibeation)

This calibration certificate documents the traceabiity to naticnal standards, which realize the physical units of measuremens {SI),
prodability are givan on the folowing pages and are part of the certdicate

All calibrations have bean conducted in the closed laboratary facility: ervironment temperature (22 + 31°C and humidity < 70%.

10 ¥ Cal Date (Cortificate No,) Schaduled Caltyration
Power mater NRP SN 104778 09-Ape-21 (No. 217-0329103292) Ape-22
Power sensor NAP-291 SN: 103244 08-Ape-21 (No, 217-03291) Ape-22
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Aeference Proba EX30V4 SN: 7349 28-Dec-20 (No, EX3-7340_Dec20) Dog-21
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AF generator &S SMT-06 SN: 100972 15-Jun-15 {in house chack Oct-20) In house check: Oet-22
Netwark Analyzor Agilent EB3584 | SN: USA1080477 31-Mar-14 (n house check Oct-20) In house chack: Oat-21
Name Function Signaturo
Calitvated by: Jaftray Katzman Laboratory Tachnlclan /
Approved by: Katja Pokovic Technical Manager

Thie calibeation camdficate shall ot be reproduced except i full withcul wrilten approval of the laboratory,
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Calibration Laboratory of {Q‘\“\"\l;,/\_l"";"",_; S Schweizorischer Kalibrierdienst
Schmid & Partner g c Service sulsse d'étalonnage
Engineering AG z = Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland NN S swiss Calibration Service
Accradited by the Swiss Accreditation Servica (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as nat given on page 1.
DASY Version DASYS52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Medutar Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were appiied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 415 0.90 mho/m
Measured Head TSL parameters (22.0+0,2)°C AM16+£6% 0.92 mho/m =6 %
Head TSL temperature change during test <05°C —ee
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
i SAR measured 250 mW input power 2.50 Whkg
' SAR for nrominal Head TSL parameters normalized to 1W 9.84 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL caondition
SAR measured 250 mW input power 1.61 Wikg
SAR for nominal Head TSL parameters normalized to 1W 6.36 W/kg + 16.5 % (k=2)
| Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.2 0.97 mho/m
Measured Body TSL parameters (220=02)°C 540:6% 0.99 mho/m « 6 %
Body TSL temperature change during test <0.5°C e
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Conditlon
SAR measured 250 mW Input power 2.50 Wikg
SAR for nominal Body TSL parameters normalized to 1W 9.83 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 250 mW Input power 1.68 Wikg
SAR for nominal Body TSL parameters normalized to 1W 6.62 Wikg # 16.5 % (k=2)
Cartificate No: DE35V2-4d029_Aug21 Page 301 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 51.00Q-25|Q
Reatum Loss -31.6dB

Antenna Parameters with Body TSL

Impedance, transformed 10 feed point 500Q-57[Q
Retum Loss -249d8

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.387 ne |

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 cennected to the
second arm of the dipole. The antenna is therefore short-circulted for DC-signals. On some of the dipoles, small end caps
are added to tha dipole arms in arder to Improve matching when loaded according to the position as explained in the
"Measurement Conxitions® paragraph. The SAR data are not affected by this change. The overall dipole length is stil

according to the Standard.
No excessive force must be applied 1o the dipole arms, because they might bend or the soldered connections near the
feadpoint may be damaged.
Additional EUT Data

| Manufactured by | SPEAG |
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DASYS5 Validation Report for Head TSL

Date: 27.08.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d029

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

Medium parameters used: f = 835 MHz: 6 = 0.92 S/m; & = 41.6; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(9.69, 9.69, 9.69) @ 835 MHz; Calibrated: 28.12.2020
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 02.11,2020
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001
« DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 64.05 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 3.80 W/kg

SAR(1 g) = 2.5 W/kg: SAR(10 g) = 1.61 W/kg

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

Ratio of SAR at M2 to SAR at M| = 65.6%

Maximum value of SAR (measured) = 3.36 W/kg

-4.00
-6.00

-8.00

-10.00

0dB = 3.36 W/kg = 5.26 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 27.08.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d029

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

Medium parameters used: f = 835 MHz; o = 0.99 S/m; & = 54.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(9.85, 9.85, 9.85) @ 835 MHz: Calibrated: 28.12.2020
» Sensor-Surface: |.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 02.11.2020
» Phantom: Flat Phantom 4.9 (Back); Type: QD 00R P49 AA; Serial: 1005
« DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 59.18 V/m; Power Drift =-0.06 dB

Peak SAR (extrapolated) = 3.57 Wikg

SAR(1 g) = 2.50 W/kg; SAR(10 g) = 1.68 W/kg

Smallest distance from peaks to all points 3 dB below = 17 mm

Ratio of SAR at M2 to SAR at M1 =70.1%

Maximum value of SAR (measured) = 3.24 W/kg

0dB =324 Wkg=5.11 dBW/kg
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Impedance Measurement Plot for Body TSL

Report ID: 34000-EME-00001/00003
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Calibration Laboratory of oS, Schweizerischer Kallbrierdionst
Schmid & Partner % (S: Sarvice sulsse détalonnage
Engineering AG b Servizio svizzero di taraturs

Zeughausstrasse 43, 8004 Zurich, Switzerland N S Swiss Calibeation Servic
Accredited by the Swizs Accreditation Senvica (SAS) Accreditation No.: SCS 0108
The Swiss Accroditation Service is one of the signatories ta the EA
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cient  Motorola Solutions MY Certificate No: DSGHzV2-1022_Jul21
CALIBRATION CERTIFICATE

Object D5GHzV2 - SN:1022

Calibration procadurs(s) QA CAL-22.v6

Calineation date: July 16, 2021

Calbration Equipment used (MATE ceitical for calibeation)

Calibration Procedure for SAR Validation Sources between 3-10 GHz

This calibralion cerlificate décuments the traceability 1o nationad standards, which realize the physical units of measurements (S).
Tha measuremants and the uncertainties with confidence probability are glvan on the following pages and are part of the cartificate,

Al calibrations have besn conducted in the closed laboratory fachity: envircament lempesaiure (22 < 3)°C and humidity < 70%.

MNama Function
Calorated by: Michaal Waber Laboratory Technician
Approved by Kati Pokovia Technical Manager

This calibration cartificate shall not ba reproduced except in full without written approval of the aboratory.

Primary Slandardgs D # Cal Date (Cenlilicate No.) Schaduled Calibestion
Power meter NAP SN: 104778 09-Apr-21 (No. 217-03281/03292) Ape-22

Power sengor NRP-Z91 SN: 103244 09-Apr-21 (No. 217-03281) Apr-22

Powear sensor NRP-Z91 SN: 103245 09-Apr-21 (No, 217-03262) Apr-22

Ratarence 20 dB Atlenuator SN: BHEG (20k) 08-Apr-21 (No. 21703343) Apr-22

Type-N mismatch combination SN: 310682 / 06327 08-Apr-21 {No. 217-03344) Apr22

Reference Probe EX3DV4 SN: 3503 30-Dec-20 (No, EX3-3503_Dec20) Dac-21

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

Secondary Standards 1D ¥ Chack Date (in house) Schedulod Check
Power malor E44198 SN: GBI8512475 30-Oct-14 (in house chack Oct-20) In house chack: Ocl-22
Power sensor HP B481A SN: USsarzazral 07-0c1-15 (in house check Oct-20) In house chack: Oct-22
Power sensor HP 8481A SN: MY 41082317 07-0ct-15 (in housa check Oct-20) In house chack: Oct-22
AF generator RAS SMT-08 SN 100872 15-Jun-15 {in house check Oct-20) In house check: Oct-22
Network Analyzer Agiiant EB358A | SN: US41080477 31-Mas-14 (in housa check Oct-20) In house check: Oct-21

Aer
SRR

Issund: July 19, 2021
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Calibration Laboratory of

S Schwelzerischar Kalibrierdienst
Schmid & Partner c Sarvice sulsse d'étalonnage
Engineering AG Sarvizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzetland S Swiss Calibration Sarvice
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the recognition of callbration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-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:

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.

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular 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)

Frequency

5000 MHz £ 1 MHz
5250 MHz = 1 MHz
5600 MHz £ 1 MHz
5750 MHz £ 1 MHz

Head TSL parameters at 5000 Hz

The following paramaters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 36.2 4.45 mho/m
Measured Head TSL parameters (220+02)"C 359+6% 4.35 mhoim £ 6 %
Head TSL temperature change during test <05"C e -
SAR result with Head TSL at 5000 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.26 Wikg
SAR for nominal Head TSL parameters normalized to 1W 72.5 Wikg * 19.9 % (k=2)
SAR averaged over 10 cm* (10 g) of Head TSL condition
SAR measured 100 mW input power 2,11 Wikg
SAR for nominal Head TSL parameters normalized to 1W 21.0 Wikg £ 19.5 % (k=2)
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Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Report ID: 34000-EME-00001/00003

Temperature Permittivity Conductivity

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

Measured Head TSL parameters (220+02)*C 356+6% 4.60 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 Condlticn

SAR measured 100 mW input power 8.15 Wikg

SAR for nominal Head TSL parameters nomalized to 1W 81.3 Wikg % 19.9 % (k=2)

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

SAR measured 100 mW input power 2.33 Wikg

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

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

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

Measured Head TSL parameters (220202)°C 35126% 495 mho/m 2 6 %

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

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

SAR measured 100 mW input power 8.34 Wikg

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

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

SAR measured 100 mW input power 2.36 Wikg

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

The following parameters and calculations were applied,

Report ID: 34000-EME-00001/00003

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 354 5,22 mho/m
Measured Head TSL parameters (220+02)°C 348:26% 511 mha/m +£6 %
Head TSL temperature change during test <05°C e e
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Conditicn

SAR measured

100 mW input power

8.18 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

81.5 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 normaiized to 1W 23.1 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5000 MHz

The following parameters and calculations were applied.

Report ID: 34000-EME-00001/00003

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 48.3 5.07 mho/m

Measured Body TSL parameters {22.0+0.2)°C 496+6% 517 mha/m + 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 normatized to 1W 70.3 Wikg = 19.9 % (k=2)

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

SAH measured 100 mW input power 1.97 Wikg

SAR for nominal Body TSL parameters normalized 1o 1W 19.7 Wikg = 19.5 % (k=2)
Body TSL parameters at 5250 MHz

The follewing parameters and calculations were applied.
Temperature Permittivity Conductivity

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

Measured Body TSL parameters (22.0+02)°C 491 6% 551 mho/m=6%

Body TSL temperature change during test <05°C - -
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 7.55 Wikg

SAR for nominal Body TSL parameters normalized 1o 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 2.10 Wikg

SAR for nominal Body TSL parameters normalized to 1W 21.0 Wikg £ 19.5 % (k=2)
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Body TSL parameters at 5600 MHz

The following parameters and calcutations were applied.

Report ID: 34000-EME-00001/00003

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 485 5.77 mho/m

Measured Body TSL parameters (220+02)°C 485:6% 6.00 mha/m=6%

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

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

SAR measured 100 mW input power 7.96 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 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 applied.
Temperature Permittivity Conduclivity

Nominal Body TSL parameters 220°C 483 5.94 mho/m

Measured Body TSL parameters (220+02)°C 482=26% 622 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 7.66 Wikg

SAR for nominal Body TSL parameters nomalized to 1W 76,7 Wikg £ 19.9 % (k=2)

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

SAR measurad 100 mW input power 2.12 Wikg

SAR for nominal Body TSL paramsters normatized to 1W 21.2 W/kg = 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5000 MHz

Report ID: 34000-EME-00001/00003

Impedance, transformed to feed point 5050-13.1)Q

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

Impedance, transformed to feed point 5240-445Q

Retum Loss -262dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transtormed to feed point 569024+ 0.0[Q

Return Loss -238dB
Antenna Parameters with Head TSL at 5750 MHz

Impedance, translormad 1o feed point 5750+28§Q

Retum Loss -226dB
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Antenna Parameters with Body TSL at 5000 MHz

Impedance, transformed to feed point 4930Q-109jQ
Retumn Loss -19.2d8

Antenna Parameters with Body TSL at 5250 MHz

Impedancs, transformed to feed point 515Q-20jQ
Retum Loss -321d8

Antenna Parameters with Body TSL at 5600 MHz

Impedance, transtormed to feed point 5720+0512
Return Loss -234dB

Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed 1o fead point 5870 +3.3[Q
Return Loss -21.3dB

General Antenna Parameters and Design

[ Electrical Delay (one direction) I 1.206 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 soms 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
"Measuremant 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 soidered connections near the
feadpoint may be damaged.

Additional EUT Data

[ Manutactured by | SPEAG ]
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DASYS5 Validation Report for Head TSL

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

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

Medium parameters used: { = 5000 MHz; o = 4.35 S/m; & = 35.9; p = 1000 kg/m’ ,

Medium parameters used: f = 5250 MHz: ¢ = 4.60 S/m; & = 35.6; p = 1000 kg/m?® .

Medium parameters used: f= 5600 MHz; 6 = 4.95 S/m; & = 35.1; p = 1000 kg/m* ,

Medium parameters used: f= 5750 MHz; 6 ~ 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

* Scnsor-Surface: 1.4mm (Mechanical Surface Detection)

o 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, f=5000 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value ~ 70.91 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 23.8 Wikg

SAR(I 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

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

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

Reference Value = 69,12 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 31.0 W/kg

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

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

Ratio of SAR at M2 o0 SAR at M1 = 67.5%

Maximum value of SAR (measured) = 20.9 Wkg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement 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(1 g) = 8.19 W/kg; SAR(10 g) = 2.32 Wikg

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 Wkg

dB
0

9.0

-18.02
-27.02
-36.03

-45.04

0dB=21.0 Wikg = 13.22 dBW/kg
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Impedance Measurement Plot for Head TSL

Report ID

: 34000-EME-00001/00003
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DASYS5 Validation Report for Body TSL

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

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

Medium parameters used: = 5000 MHz; o = 5.17 S/my; & =49.6; p = 1000 kg/m*,

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

Medium parameters used: f = 5600 MHz, o = 6.00 S/m; & = 48.5; p = 1000 kg/m® ,

Medium parameters used: f = 3750 MHz; ¢ = 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:

+ Probe: EX3DV4 - SN3503; ConvF(5.93, 5.93, 5.93) @ 5000 MHz, ConvF(5.26, 5.26, 5.26) @ 5250
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: | 4mm (Mechanical Surface Detection)

¢ Electronics: DAE4 Sn601; Calibrated: 02,11.2020

' ¢ Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
e DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5000 MHz/Zoom Scan,
dist=1.dmm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

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

Peak SAR (extrapolated) = 24.3 W/kg

SAR(1 g) = 7.02 W/kg; SAR(10 g) = 1.97 W/kg

Smallest distance from peaks 1o all points 3 dB below = 6.8 mm

Ratio of SAR at M2 10 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=4mm, dz=1.4mm

Reference Value = 67,10 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 27.6 W/ikg

SAR(1 g) = 7.55 W/kg; 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 to SAR at M1 =68.5%

Maximum value of SAR (measured) = 17.8 Wikg
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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 Dnft = -0.08 dB

Peak SAR (extrapolated) = 32.4 W/kg

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 valuc of SAR (measured) = 19.5 Wikg

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

Reference Value = 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

Smaliest 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

0 dB = 19.5 Wkg = 12.90 dBW/kg

Cenrtificate No: DSGHzV2-1022_Jul21 Page 14 0f 15

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.30 Page 71 of 89



FCC ID: AZ489FT7166 / 1C: 109U-89FT 7166 Report ID: 34000-EME-00001/00003

Impedance Measurement Plot for Body TSL
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Calibration Labontory of s\-‘\““:/\\;‘/";'/'%; s Schweizerischer Kalibrierdienst

Schmid & Partner % ¢ Servico suisse d'italonnage
Engineering AG T Servizio svizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzerland % ,ﬁ\\‘\“\? S swiss Calibration Service

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

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

Multitateral Agreement for the recognition of calibration certificates

Calibration procedure{s}

Calibration date:

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for catibration)

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

Powsr meter NRP SN: 104778 09-Apr-21 (No, 217-03291/03292) Ape-22

Power sensor NRP-Z91 SN: 103244 09-Apr-21 (No, 217-03291) Ape-22

Power sensor NRP-Z91 SN: 103245 09-Apr-21 (No, 217-03202) Apr-22

Reference 20 dB Attenuator SN: BH9394 (20k) 09-Apr-21 (No, 217-03343) Apr-22

Type-N mismatch combination SN: 310062 /06327  09-Apr-21 (No. 217-03344) Apr-22

Reference Probe EX3DV4 SN: 3503 30-Dec-20 (No. EX3-3503_Dec20) Dec-21

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

‘Secondary Standards 1D # o Check Date (in house) Scheduled Check

Power meter E44188 SN: GB39512475 30-Oct-14 (in house check Oct-20) In house check: Oct-22

Power sensor HP B4B1A | SN: US37292783 07-0ct-15 (in house check Oct-20) In house check: Oct-22

Power sensor HP B481A SN: MY41092317 07-0ct-15 (In house check Oct-20) In house check: Oct-22

RF gonorator R&S SMT-06 SN: 100072 15-Jun-15 (In house check Oct-20) In house check: Ocl-22

Natwork Analyzer Agllent EB358A | SN: US41080477 31-Mar-14 (in house check Oct-20) In house check: Oct-21
Name Function Signature

Calibrated by: Jeton Kastrat ~ Laboratory Techniclan

2
Approved by iy ok g XL

Issued: Septamber 24, 2021

ﬂﬂscnﬂbnl!onumﬁmlcshdlmlumgcmhuwmmmnwwdolhmm.
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Calibration Laboratory of §~\‘@'/~,3 S Schweizerischer Kalibrierdienst
Schmid & Partner ! G Service suisse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzeriand 7 /,ﬁ‘w“} S Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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

* 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
conneclor.

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

The reroned 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 contiguration, as far as not given on page 1.

DASY Version DASYs2 V52,104

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy =40 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5250 MHz + 1 MHz

Freguency i
5750 MHZ + 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 35.9 4.71 mho/m

Measured Head TSL parameters (22.0+02)°C 347 6% 452mho/m+6%

Head TSL temperature change during test <05"'C e -
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 Wikg

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

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

SAR measured 100 mW input power 2.32 W/kg

SAR for nominal Head TSL parameters normalized to 1W 23.0 Wikg + 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 356 4.98 mha/m

Measured Head TSL parameters (22.0£0.2)°C 34426% 476 mho/m+6%

Head TSL temperature change during test <05C ceee —-
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 B8.78 Wikg

SAR for nominal Head TSL paramsters nommnalized to 1W B87.0 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 Wikg £ 19.5 % (k=2)
Certificate No: DSGH2V2-1026_Sep21 Page 3 of 14
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Head TSL parameters at 5600 MHz

The following parameters and caloculations were applied.

Report ID: 34000-EME-00001/00003

Temperature Permittivity Conductivity

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

Measured Head TSL parameters {(220£02)°C 34226% 488 mho/m=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 lo 1TW 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 5.22 mho/m

Measured Head TSL parameters (220£0.2)°C 34026% 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 £ 19.8 % (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)
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Body TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Report ID: 34000-EME-00001/00003

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.30

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 48.9 5.38 mhao/m

Measured Body TSL parameters (220202)°C 48816 % 550 mho/im 6 %

Body TSL temperature change during test <05°C L 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 nommalized 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 Wikg £ 19.5 % (k=2)
Body TSL parameters at 5500 MHz

The fallowing parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 48.6 5.65 mho/m

Measured Body TSL parameters (220202)°C 484+6% 5.85 mho/m+6 %

Body TSL temperature change during test <05°C — e
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 narmalized to TW 21.9 Wikg £ 19.5 % (k=2)
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Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.
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Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 485 5.77 mha/m
Measured Body TSL parameters (220+40.2)°C 482+6% 598 mho/m £6 %
Body TSL temperature change during test <05"C . -
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 paramelers

normalized o 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 W/kg
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 48.3 5.94 mho/m
Measured Body TSL parameters (220+0.2)°C 480+6% 6.20 mho/m £ 8 %
Body TSL temperature change during test <05°C - e
SAR result with Body TSL at 5750 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition K
SAR measured 100 mW input power 7.64 Wikg
SAR for nominal Body TSL parameters normalized to TW 76.5 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 100 mW input power 213 Whkg
SAR for nominal Body TSL parameters normalized to 1W 21.3 Wikg % 19.5 % (k=2)
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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 5290-44j0
Retum Loss -259dB

Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed point 4BAQ+ 050
Return Loss -28.6dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed (o feed point 5240+0610
Return Loss -322dB

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 57.50+66j0
Return Loss -20.7 dB
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Antenna Parameters with Body TSL at 5250 MHz

impedance, Iransformed to feed point 5080-26jQ
Return Loss -3154d8

Antenna Parameters with Body TSL at 5500 MHz

Impedance, ransformed to feed point 4630+25|Q
Return Loss -268dB

Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed (o feed point 5340+14Q
Return Loss -290dB

Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to feed point 5810+61ji0
Retumn Loss -206d8B
| Electrical Delay (one direction) | 1193 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 dipote. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added {0 the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Condllions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
accerding to the Standard.

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

Additional EUT Data

| Manufactured by | SPEAG |
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DASYS5 Validation Report for Head TSL

Date: 23.09.2021
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: D5GHzV2 - 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 uscd: ['= 5500 MHz; ¢ = 4.76 S/m; & ~ 34.4; p = 1000 kg/m’ ,

Medium parameters used: f = 5600 MHz; 0 = 4.86 S/m; & = 34.2; p — 1000 kg/m®

Medium parameters used: = 5750 MHz; 6 = 5.01 S/m; & = 34; p = 1000 kg/m*

Phantom section: Flat Section

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

DASYS52 Configuration:

» Probe: EX3DV4 - SN3503; ConvF(5.5, 5.5, 5.5) @ 5250 Mllz, ConvF(5.25, 5.25, 5.25) @ 5500
MHz, ConvE(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)

o Electrenics: 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, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=| 4mm

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

Peak SAR (extrapolated) ~ 27.5 W/kg

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 MI1z/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 78,89 V/im; 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 W/kg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=1 Omm, =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 valuc of SAR (measured) = 19.5 W/kg

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

Reference Value = 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

-12.00
-18.00
-24.00

-30.00

0dB = 20,6 Wrkg = 13.13 dBW/kg

Certificate No: D5GHzV2-1026_Sep21 Page 10 of 14

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.30 Page 82 of 89



FCC ID: AZ489FT7166 / 1C: 109U-89FT 7166

Impedance Measurement Plot for Head TSL
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DASYS35 Validation Report for Body TSL

Date: 24.09.2021
Test Laboratory: SPEAG, Zurich, Switzerland

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

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

Medium parameters used: f= 5250 MHz; 0 = 5.5 S/m; &= 48.8; p = 1000 kg/m”

Medium parameters used: f= 5500 Mllz; 6 = 5.85 S/m: &, =48.4; p = 1000 kg/m* ,

Medium parameters used: = 5600 MHz; o = 5.99 S/m; ¢, = 48.2; p = 1000 kg/m’ ,

Medium parameters used: f = 5750 MHz; 6 = 6.2 S/m; & = 48; p = 1000 kg/m*

Phantom scction: Flat Section

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

DASYS2 Configuration:

» Probe: EX3DV4 - SN3503; ConvF(5.26, 5.26, 5.26) @ 5250 Mllz, ConvF(4.84, 4.84, 4.84) @ 5500
MHz, ConvF(4.79, 4,79, 4.79) @ 5600 MHz, Conv¥(4.66, 4.66, 4.66) @ 5750 MHz; Calibrated:
30.12.2020

» Sensor-Surface: |.4mm (Mcchanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 02.11.2020

« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
» DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 67,65 V/m; Power Drift = -0,09 dB

Peak SAR (extrapolated) = 27.2 Wikg

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 (mcasured) = 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

Cerlificate No: D5GHzV2-1026_Sep21 Page 12 of 14

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.30 Page 84 of 89



FCC ID: AZ489FT7166 / 1C: 109U-89FT 7166 Report ID: 34000-EME-00001/00003

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 = 66.91 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 Wikg

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

0
-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.

Dipole 750- Head
1098 Impedance Return Loss
Date
10 i iQ B

Measured rea mag :

11/17/2021 48.58 1.33 -28.22
8/25/2022 51.29 1.30 -26.89

Dipole 835- Head
4d029 Impedance Return Loss

Date . .

Measured real Q imag jQ dB
9/24/2021 49.50 -2.26 -32.33
8/25/2022 53.40 -4.07 -32.93

Dipole 1800- Head
2D120 Impedance Return Loss
Date . .

Measured real Q imag jQ dB

04/23/2020 54.02 -1.87 -25.78

04/26/2021 54,52 -2.90 -26.25

04/05/2022 53.61 1.28 -28.56

Dipole 1800- Head
2D119 Impedance Return Loss
Date . X

Measured real Q imag jQ dB

09/29/2021 49.85 -5.18 -30.99

08/26/2022 49.84 -4.99 -26.07

Dipole 1900- Head
5D065 Impedance Return Loss
Date . .

Measured real Q imag jQ dB
11/11/19 54.07 3.84 -26.19
11/01/20 54.84 4.40 -23.78
06/30/21 54.95 3.00 -25.28
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Dipole 2450- Head
782 Impedance Return Loss
Date
1Q i jiQ B

Measured rea fmag J d
04/13/20 52.88 5.04 -24.71
04/23/21 50.90 3.21 -29.4
04/14/22 51.79 4.10 -27.04

Dipole 2600- Head
1011 Impedance Return Loss
Date
1Q i iQ B

Measured rea e d

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

Dipole 5250- Head
1022 Impedance Return Loss
Date
1Q i jQ dB

Measured rea L
08/06/21 49.96 0.97 -26.81
09/02/22 46.36 -0.69 -31.17

Dipole 5600- Head
1022 Impedance Return Loss
Date : .

Measured real Q imag jQ dB
06/08/21 58.06 -1.93 -23.80
09/02/22 54.33 -3.81 -25.24

Dipole 5750- Head
1022 Impedance Return Loss
Date . .

Measured real Q imag jQ dB
06/08/21 52.89 1.67 -22.30
09/02/22 48.89 -0.69 -25.38
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Dipole 5250- Head
1026 Impedance Return Loss
Date
10 i iQ B
Measured rea tmag J C
12/29/2021 51.78 -2.57 -29.95
10/11/2022 40.49 1.40 -21.57
Dipole 5600- Head
1026 Impedance Return Loss
Date
10 i iQ B
Measured rea mag J :
12/29/2021 50.16 3.25 -29.60
10/11/2022 47.13 -2.57 -36.40
Dipole 5750- Head
1026 Impedance Return Loss
Date . .
Measured real Q imag jQ dB
12/29/2021 59.54 3.15 -20.97
10/11/2022 44.19 -2.42 -22.09
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