FCC ID: AZ489FT7149/1C: 109U-89FT7149 Report ID: SR30468-EME-00005/00006

Appendix C

Dipole Calibration Certificates
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FCC ID: AZ489FT7149/1C: 109U-89FT7149

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzertand

Accradited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
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Report ID: SR30468-EME-00005/00006

2

S Schwelzerischer Kalibrierdlenst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accraditation No.: SCS 0108

Chiant fotorala Solutions MY Certiticate No: CLA150-4016_Jan23
[CALIBRATION CERTIFICATE
Objact ‘CLA150 - SN: 4016
Cafbration procedureis) QABALASYIO: -

Calibration Procedure for SAR Validation Sources below 700 MHz
Calrasion date: ‘January 06, 2023

Calbration Equipment used (MSTE critical for calibration)

Ths cadbration cerificate documents the traceabdity lo national standards, which reafize the physical units of meaisurements (S1).
Tha measurements and the uncerainties with canfidance probability are given on the following pages and are part of the certificate,

All calvrations have bean conducted n the closed lsboratory faciity. envionment lemperature (22 + 3)°C and humidity < 70%.

Primary Standards ID# Cal Date (Centicate No.) Scheduled Calbration

Pawer meter NRP SN: 104778 04-Apr-22 (No. 217-03526/03524) Ape-23

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

Power sansor NRP-291 SN: 103245 04-Apr-22 (No. 217-03525) Apr-23

Referance 20 08 Attenuator SN: CC2652 (20x) 04-Apr-22 (No. 217-03527) Apr-23

Type-N mismatch combination SN:310882/08327  04-Apr-22 (No. 217-03528) Apr-23

Reference Probs EX30V4 SN: 3877 06-Jan-23 (No, EX3-3B77_Jan23) Jan-24

DAE4 SN: 654 26-Jan-22 (No. DAE4-654_Jan22) Jan-23

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

Powar meter NRP2 SN: 107193 08-Now-21 (in house check Dec-22) In house check: Dec-24

Power sansor NRP-Z01 SN: 100022 15-Dec-09 (in housa check Dec22) In house check: Dec-24

Power sensor NRP-291 SN: 100418 01-Jan-04 {in house check Dec-22) In house check: Dec-24

RF generator HP 8648C SN. US3642001700  OM-Aug-99 (in house check Jun-22) In house check: Jun-24

Network Analyzer Agilent E83584, | SN; LUS41080477 31-Mar-14 (in house chack Oct-22) In housa chack: Oct-24
Name Function

Calibeated by: Adonls Georgiadou Labaratory Technician =

=
Approved by: “Syan Kih Technical Manager

mscatmmnmmsmllmtmwmmhulmmmmm«vmmm.

/‘»7\__

Issued: January 18, 2023

Certificate No: CLA150-4016_Jan23

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.36
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FCC ID: AZ489FT7149/1C: 109U-89FT7149 Report ID: SR30468-EME-00005/00006

Calibration Laboratory of R

< SN, Schweizerischer Kalibriecdienst
Schmid & Partner ;h\&\%ﬂ Service sulsse d'étalonnage
Engineering AG e Servizio svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzerfand ‘«,,,/,;\\/Tw\? Swiss Calibeation Sorvice
iy
Accradited by the Swiss Accreditation Servica (SAS) Accraditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.36

Certificata No: CLA150-4016_Jan23 Page 2 of 8

Page 3 of 60



FCC ID: AZ489FT7149/1C: 109U-89FT7149

Report ID: SR30468-EME-00005/00006

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.36

Measurement Conditions
DASY system configuration, as far as not given on page 1,
DASY Version DASY5S V52.10.4
Extrapolation Advanced Extrapolation
Phantom ELM Flat Phaniom Shell thickness: 2 + 0.2 mm
EUT Positioning Touch Position
Zoom Scan Resolution dx, dy = 4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 150 MHz £ 1 MHz
Head TSL parameters
The {onoML\germetus and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 52.3 0.76 mho/m
Measured Head TSL parameters (220202)°C 51226% 0.76 mho/m £ 6 %
Head TSL temperature change during test <D5°C e -
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 1 W input power 3.79 Wika
SAR for nominal Head TSL parameters normalized to 1W 3.77 Wikg £ 18.4 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 1W Input power 2.50 Wikg
SAR for nominal Head TSL parameters normalized to 1W 2.49 Wikg £ 18.0 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 61.6 0.80 mho/m
Moasured Body TSL parameters (220+£02)°C 61626% 0.81 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 1 W input power 3.90 Wikg
SAR for nominal Body TSL parameters normalized to 1W 3.86 Wikg £ 18.4 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 1 Winput power 2.58 Wikg
SAR for nominal Body TSL parameters normalized to 1W 2.55 Wikg £ 18.0 % (k=2)
Cortificate No: CLA150-4016_Jan23 Page 30f 8
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FCC ID: AZ489FT7149/1C: 109U-89FT7149 Report ID: SR30468-EME-00005/00006

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

Impedance, lransformed to feed point 4780+36 0
Return Loss -27.4d8B

Antenna Parameters with Body TSL

Impedance, transformed to feed point 50.1Q-25i0
Relum Loss -32.1¢8
Additional EUT Data
[ Manutactured by [ SPEAG |
Centificate No: CLA150-4016_Jan23 Pagedofd

Page 5 of 60
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FCC ID: AZ489FT7149/1C: 109U-89FT7149 Report ID: SR30468-EME-00005/00006

DASYS5 Validation Report for Head TSL

Date: 06.01.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLA150; Type: CLA150; Serial: CLA150 - SN: 4016

Communication System: UID 0 - CW; Frequency: 150 MHz

Medium parameters used: f = 150 MHz; o = 0.76 S/m; & = 51.2; p = 1000 kg/m"
Phantom section: Flat Section

Measurement Standard; DASYS (IEEE/IEC/ANSI C63.19-201 1)

DASYS52 Configuration;
* Probe: EX3DV4 - SN3877; ConvF(12.51, 12.51, 12.51) @ 150 MHz; Calibrated: 06.01.2023
* Sensor-Surface: 1.4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn654; Calibrated: 26.01,2022
» Phantom: ELI v4.0; Type: QDOVAOOIBB; Serial: TP: 1003
* DASY5252,10.4(1535); SEMCAD X 14.6.14(7501)

CLA Calibration for HSL-LF Tissue/CLA150, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (8x10x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 78.38 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 7.08 W/kg

SAR(1 g) = 3.79 W/kg; SAR(10 g) = 2.5 Wikg

Smallest distance from peaks to all points 3 dB below = 19.4 mm

Ratio of SAR at M2 to SAR at M1 = 80,9%

Maximum value of SAR (measured) = 5.36 Wikg

0 dB =5.36 W/kg = 7.29 dBW/kg

Certificate No: CLA150-4016_Jan23 Page 501 B
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FCC ID: AZ489FT7149/1C: 109U-89FT7149

Impedance Measurement Plot for Head TSL

Report ID: SR30468-EME-00005/00006
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FCC ID: AZ489FT7149/1C: 109U-89FT7149 Report ID: SR30468-EME-00005/00006

DASYS Validation Report for Body TSL

Date: 06.01.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLA150; Type: CLA150; Serial: CLA150 - SN: 4016

Communication System: UID 0 - CW; Frequency: 150 MHz

Medium parameters used: f = 150 MHz; 6 = 0.81 8/m: & = 61.6: p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEER/IEC/ANSI C63,19-201 1)

DASYS52 Configuration:
* Probe: EX3DV4 - SN3877; ConvF(11.56, 11.56, 11.56) @ 150 MHz; Calibrated: 06.01.2023
*  Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn654; Calibrated; 26.01.2022
* Phantom: ELI v4.0; Type: QDOVAOO1BB: Serial: TP: 1003
* DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

CLA Calibration for MSL-LF Tissue/CLA 150, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (8x10x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 81.76 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 7.26 Wikg

SAR(1 g) = 3.9 W/kg; SAR(10 g) = 2.58 W/kg

Smallest distance from peaks to all points 3 dB below = 22.9 mm

Ratio of SAR at M2 to SAR at M1 = 81.2%

Maximum value of SAR (measured) = 5.46 Wrkg

-11.22

-14.03

0 dB = 5.46 Wikg = 7.37 dBW/kg

Certificate No: CLA150-4016_Jan23 Page 7 of 8
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FCC ID: AZ489FT7149/1C: 109U-89FT7149 Report ID: SR30468-EME-00005/00006

Impedance Measurement Plot for Body TSL
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FCC ID: AZ489FT7149/1C: 109U-89FT7149

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrases 43, BOO Zurich, Switzerland

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

BT —

Calibration peocedurels)

Cadbration date!

Caliteation Equipment used (METE critical for calibration)

Report 1D: SR30468-EME-00005/00006
Y

§ Schwsizerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S swiss Calibration Service

Accreditation No.: SCS 0108

Cetifiate No: D1800V2-278_Jan23

January 16, 2023

Procedure for SAR Validation Sources between 0.7-3 GHz

This calibraticn carificate documents the Iraceabilily to national standards, which realize the physical units of measurements (St).
The measurements and the uncertainges with confidence probability are given on the fallowing pages and are part of the certificate.

Al calibrafions have been conducied in the dosed laboratory faclily: environment temgeralure (22 £ 3)°C and humidity < 70%.

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

Pawer meter NRP SN 104778 04-Ape-22 (No. 217-03526/03624) Apr23

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

Pawer sensor NRP-Z91 SN: 103245 OM-Ape-22 (No. 217-03525) Ape-23

Reference 20 d8 Attenuat SN: BHE294 (20k) 04-Apr22 (No, 217-03527) Ape-23

Type-N mismatch combination SN: 310882 /06327  O4-Apr-22 (No. 217-03528) Apr-23

Relerence Probe EX3DV4 SN: 7348 10-Jan-23 (No. EX3-7349_Jan23) Jan-24

DAE4 SN &N 19-Dac-22 (No. DAE4-E01_Dec22) Dec-23

Secondary Standards o Chack Date (in house) Scheduad Check

Power meter E44198 SN: GB39512475 30-0ct-14 {In house chedk Oct-22) In house check: Oct-24

Power sensor HP 8481A SN: US37292783 07-0c2-15 (in house chedk Oct-22) in house chack: Oct-24

Power sensor HP 8481A SN: MY41093315 07-0ca-15 (in house check Oct-22) in house check: Oct-24

RF genarator R&S SMT-08 SN: 100072 15-Jun-16 (n house chack Oct-22} In house check: Oct-24

Natwork Analyzer Aglient ES358A | SN: US41080477 31-Mar-14 (n house chack Oct-22) In house check: Oct-24
Name Function Sighature ~

—— _‘\

This callbration certificate shall not ba reprodicad except in full without weitten approval of the kaboratary.

s

issued; Jamary 17, 2023

Certificate No: D1800V2-278_Jan23

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.36
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FCC ID: AZ489FT7149/1C: 109U-89FT7149 Report ID: SR30468-EME-00005/00006

Calibration Laboratory of s«“‘@""/z §  Schweizerischer Kaibrierdienst
Schmid & Partner S ¢  Service suisse diétalonnage
Engineering AG ST Servizio svizzero i taratura
Zeughausstrasse 43, B004 Zurich, Switzerland ‘v,, /ﬁ\*\? S Swiss Calibration Service
Accredited by the Swiss Accreditation Service {SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatodies to the EA
Muttilateral 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:

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

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

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

o 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: D1800V2-278_Jan23 Page 2 of 8
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FCC ID: AZ489FT7149/1C: 109U-89FT7149

Measurement Conditions

Report ID: SR30468-EME-00005/00006

DASY system configuration, as far as nol given on page 1.
DASY Version DASYS52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, 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 (220102)°C 30326% 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 9.36 Wikg
SAR for nominal Head TSL parameters normalized to 1W 37.6 Wikg £ 17.0 % (k=2)
SAR averaged over 10 em?® (10 g) of Head TSL condition
SAR measured 250 mW Input power 4.88 Wha
SAR for nominal Head TSL parameters normafized o 1W 19.6 Wikg £ 16,5 % (k=2)
Body TSL parameters
The following parameters and calcutations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220"C 53.3 1.52 mhoi/m
Measured Body TSL parameters (220+0.2)°C 528+6% 1.53 mho/im £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 9.72 Whkg
SAR for neminal Body TSL parameters normalized to 1W 38.6 Wikg £17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 5.13 Wkg
SAR for nominal Body TSL parameters normalized to 1W 20.4 Wikg % 16.5 % (k=2)
Certificate No: D1800V2-278_Jan23 Page 3018

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.36
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FCC ID: AZ489FT7149/1C: 109U-89FT7149

Antenna Parameters with Head TSL

Report ID: SR30468-EME-00005/00006

Appendix (Additional assessments outside the scope of SCS 0108)

Impedance, transformed to feed point 4910-69)0
Return Loss -231d8
Antenna Parameters with Body TSL
Impadancs, transformed to feed point 4460-68jQ
Return Loss -20.8dB
General Antenna Parameters and Design
| Electical Deiay (one direction) [ 1197 ns |

After long term use with 100W radiated power, only a siight wamming of the dipoie 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-clrculted for DC-gignals. On some of the dipcles, small end caps

are added 1o the dipole arms in order 10 improve matching when loaded according to the position as expiained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.

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

feedpoint may be damaged.

Additional EUT Data

| Manufactured by

SPEAG

Certificate No: D1800V2-278_Jan23

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.36
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FCC ID: AZ489FT7149/1C: 109U-89FT7149 Report ID: SR30468-EME-00005/00006

DASYS5 Validation Report for Head TSL

Date: 16.01.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: DIS00OV2 - SN:278

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

Medium parameters used: = 1800 MHz; o = 1,38 S/m; & = 39.3; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.63, 8.63, 8.63) @ 1800 MHz; Calibrated: 10.01,2023
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 19.12.2022
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
« DASYS52 52.10,4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 109.3 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 17.3 W/kg

SAR(1 g) = 9.36 W/kg: SAR(10 g) = 4.88 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 54.5%

Maximum value of SAR (measured) = 14.6 W/kg

dB

-3.10
-6.20
-9.30
-12.40
-15.50

0dB = 14.6 Wikg = 11.64 dBW/kg

Certificate No: D1800V2-278_Jan23 Page50f8
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FCC ID: AZ489FT7149/1C: 109U-89FT7149 Report ID: SR30468-EME-00005/00006

Impedance Measurement Plot for Head TSL
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FCC ID: AZ489FT7149/1C: 109U-89FT7149 Report ID: SR30468-EME-00005/00006

DASYS Validation Report for Body TSL

Date: 16,01.2023
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:278

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

Medium parameters used: f= 1800 MHz; ¢ = 1.53 S/m; & = 52.8; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.44, 8.44, 8.44) @ 1800 MHz; Calibrated: 10.01.2023
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 19,12.2022
» Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
o DASY5252.10.4(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=5mm, dy=5mm, dz=5mm

Reference Value = 103.6 V/m; Power Drift = -0,08 dB

Peak SAR (extrapolated) = 17.1 W/kg

SAR(1 g) = 9.72 W/kg; SAR(10 g) =~ 5,13 W/kg

Smallest distance from peaks to all points 3 dB below = 9.2 mm

Ratio of SAR at M2 to SAR at M1 = 57.4%

Maximum value of SAR (measured) = 14.7 Wikg

dB
0

-2.80
-5.60

-8.40
-11.20
-14.00

0dB=14.7 W/kg = 11.67 dBW/kg

Certificate No: D1800V2-278_Jan23 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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Swiss Callbration Service

Accreditation No.: SCS 0108

Schweizerischer Kalibrierdienst
Service suisse d'éalonnage
Servizio svizzero di taratura

cient  Motorola Solutions MY Cerfificate No: D1800V2-2d120_Oct22
CALIBRATION CERTIFICATE J
———
Ovject D1800V2 - SN:2d120
Calibration peocedures) QA CAL-05.v11
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Calibention dade: October 28, 2022

Cafibration Equipment used (MATE critical for calbration)

This calibration cenificate decuments the traceabillity to national standards, which realze the physical units of measurements {S1).
The measurements and the uncenainties with confidence probability ara given on the following pages snd are part of the camtiicate.

Al calibrations have been canductad in the closed Isboratory facility: onvironmant tamperature (22 + 3)°C and humidity < 70%,

Primary Standards iD# Cal Date (Certificate No.) Scheduled Cadbration
Pawer mater NRP SN: 104778 04-Apr-22 (No. 217-0852503524) Ape-23
Power sensor NRP-Z91 SN: 108244 D4-Apr-22 (No. 217-03524) Ape-23
Power sensor NRP-Z91 SN: 109245 O4-Apr-22 (No. 217403525) Apr-23
Raference 20 9B Attanuator SN: BHIGH4 (20k) O4-Ape-22 (No. 217-03527) Apr-23
Type-N mismatch combination SN: 310982 /06327 04-Apr-22 (No. 217-03528) Apr-23
Asfarence Probe EX30V4 SN: 7349 31-Oec-21 (No. EX3-7349_Dec21) Dec-22
DAEA SN: 601 31-Aug-22 (No. DAE4-601_Aug22) Aug23
Secondary Standards D ¥ Check Date {in house) Scheduled Check
Powor mater E44198 SN: GB38512475 30-0ct-14 (in house check Oct-22) In housa check: Oct-24
Power sensor HP 8481A SN: US37292783 07-0ct-15 (in house check Oct-22) In house check: Oct-24
Power sensor HP 8481A SN: MY41003315 07-0ct-15 (in house check Oct-22) In house chack: Oct-24
AF generator R&S SMT-06 SN: 100672 15-Jun-15 (In houssa check Oct-22) In house chack: Oct-24
Natwork Analyzer Agilent EBISBA | SN: US41080477 31-Mar-14 (in house check Oct-22) In house check: Oct-24
Narne Function Signature

Calibrated by Jeton Kastradl Laboratory Technician f MC

; -
Approvad by: Sven Kahn Technical Manager -_>. \x__

Issued: October 29, 2022
'lhueaihraﬂonomlumnllnotb.npmdwsdomeplhnﬂmmwlwmmmﬂdmhbamwy.

Certificate No: D1800V2-2d120_0ct22
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Calibration Laboratory of L, S Schwoizerischer Kallbrierdienst
Schmid & Partner % G Sorvice suisse détaionnage
Engineering AG Z = Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland U S swiss Calibration Service
U
Accroditod by the Swiss Accraditation Service (SAS) Accraditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
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.

* Relurn 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.

* 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_Oct22 Page2of8
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Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.36

Measurement Conditions
DASY system configuration, as far as not given on page 1,
DASY Version DASYS2 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modutar 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 appiled,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mhoim
Measured Head TSL parameters (220+0.2)°C 383+6% 1.38 mhoim + 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 9.53 Wikg
SAR for nominal Head TSL parameters normalized to 1W 38.3 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 4.99 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20.0 Wikg = 16.5 % (k=2)
Body TSL parameters
The following 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 536+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 9.39 Wikg
SAR for nominal Body TSL parameters normalized to TW 38.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 4.99 Wikg
SAR for nominal Body TSL paramaters normalized to 1W 20.1 W/kg = 16.5 % (k=2)
Centificate No: D1800V2-2d120_Oct22 Page 3of 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 4640+ 330
Retum Loss -25.8dB

Antenna Parameters with Body TSL

Impedance, transtormed to feed point 4240+16jQ
Return Loss -21.5d8

General Antenna Parameters and Design

| Etectrical Detay (one direction) | 1.204 ns

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

The dipole is made of standard semirigid coaxial cable. The center cenductor of the feeding fine is directly connected to the
secend arm of the dipofe. The antenna s therelare 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 soidered connections near the
feedpoint may be damaged.

Additional EUT Data
| Manufactured by [ SPEAG |
Certificate No: D1800V2-24120_0c122 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 28.10.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1S00V2 - SN:2d120

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

Medium parameters used: f= 1800 MHz; 6 = 1.38 S/m; & = 39.3; p = 1000 kg/m®
Phantom section: Flat Section

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

DASYS52 Configuration:

e Probe: EX3DV4 - SN7349; ConvF(8.63, 8,63, 8.63) @ 1800 MHz; Calibrated: 31,12.2021
« Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 31.08.2022

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

« DASYS52 52,10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 109.4 V/m; Power Drift =-0.08 dB

Peak SAR (extrapolated) = 17,7 W/kg

SAR(1 g) =9.53 W/kg: SAR(10 g) = 4.99 W/kg

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

Ratio of SAR at M2 1o SAR at M1 =54.3%

Maximum value of SAR (measured) = 14.9 W/kg

0dB = 14.9 W/kg = 11.72 dBW/kg

Certificate No: D1800V2-2d120_Oct22 Page 50f 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 28.10.2022
Test Laboratory: SPEAG, Zarich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:2d120

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

Medium parameters used: f = 1800 MHz; o = 1.49 S/m; & = 53.6; p = 1000 kg/m®
Phantom section: Flat Section

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

DASY52 Configuration:
¢ Probe: EX3DV4 - SN7349; ConvF(8.44, 8.44, 8.44) @ 1800 MHz; Calibrated: 31.12.2021
» Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 31.08.2022
*  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=5mm, dy=5mm, dz=5mm

Reference Value = 104.8 V/m; Power Drift =-0.09 dB

Peak SAR (extrapolated) = 16.4 W/kg

SAR(1 g) = 9.39 W/kg; SAR(10 g) = 4.99 W/kg

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

Ratio of SAR at M2 to SAR at M1 =58.1%

Maximum value of SAR (measured) = 14.1 W/kg

dB8

I 0
-3.44

m

-6.88
-10.33

“13.77

-17.21

0dB = 14.1 W/kg = 11.48 dBW/kg

Certificate No: D1800V2-2d120_Oct22 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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Certificate No.

Report ID: SR30468-EME-00005/00006

Schweizerischer Kallbrierdienst
Service suisse d'étalonnage
Servizlo svizzero di taratura
Swigs Callbration Service

Accreditation No.; SCS 0108

D835V2-4d029_Jul24

Callbeation procedure(s) QA CAL-05.v12

Caibyation date: July 16, 2024

Calibration Equipment usad (METE criticat for calibrasion)

This calibration cestificale documents the traceabilty to national standards, which realize the physical units of measurements (S1).
The measuraments and tho uncertainfies with confidence probabiity are glven on the following pages and are part of the cartificate.

All calibrations have baen conducted In the dosed laboratory 1aclity: endronment temperature (22 + 3)°C and humidity < 70%.

Name Function
Calibrated by: Jeffrey Katzman Laboratory Technician
L L)

This calibration cartificate shall not be reproduced ccept in 1l without writlen approval of the laboratory,

Primary Standards o# Cal Dato (Certificate No.) Scheduled Caibration
Power meter NRP2 SN: 104778 26-Mar-24 (No. 217-04038/04037) Mar-25

Powar sensor NRP-Z91 SN 103244 26-Mar-24 (No. 217-04038) Mar-25

Powear sansor NRP-Z81 SN: 103245 26-Mar-24 (No. 217-04037) Mar-25

Reference 20 08 Attanuator SN: BHIGHS (20K) 28-Mar-24 (No. 217-04046) Mar-25

Type-N mismatch combination SN: 310082 /06327  26-Mar-24 (No. 217-04047) Mar-25

Reference Probe EX30V4 SN: 7349 03-Nov-23 (No. EX3-7340_Nav23) Nov-24

DAE4 SM: 801 22-Muy-24 (No. DAEA-601_May24) May-25

Sccoldwx Standards D ¥ Check Date (n house) Scheduied Check
Power meter E44166 SN: GB3a512475 30-0ct-14 {in house check Oct-22) In house check: Oct-24
Powear sensor HP B4B1A SN US37202783 07-0ct-15 {in house chack Oct-22) In house check: Oct-24
Power sensor HP 84814 SN: MY41083315 07-0ct-15 (in house chack Oct-22) In house chack: Oct-24
RF genaralor R&S SMT-06 SN 100972 16-Jun-15 (in house chedk Oct-22) In housa chack: Oct-24
Natwork Analyzer Agilent EBISBA | SN: US41080477 31-Mar-14 (in house check Oct-22) In heuse check: Oct-24

e

Issuad Juty 17, 2024

Certificate No: DB35V2-4d029_Jul24 Page 10f 8
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Calibration Laboratory of S, S Schwelzerischer Kalibrierdienst
Schmid & Partner % c Sarvice suisse d'étalonnage
Engineering AG i Sarvizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland Y /ﬁ‘_y‘ S Swiss Calibration Service
Wndnt
Accredited by the Swiss Accreditation Servico (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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.

o 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.

e 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 Returmn Loss ensures low
reflected power. No uncertainty required.

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

e 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 o 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: DB35V2-4d029_Jul24 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phentom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz £ 1 MMz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.80 mho/m
Measured Head TSL parameters {(220202)°C 423126% 0.93 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 inpul power 2.50 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.79 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW inpul power 1.63 Wikg
SAR for nominal Head TSL parameters normalized to 1W 6.40 Wkg £ 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 552 0.97 mho/m
Measured Body TSL parameters (22010.2)°C 555+6% 1.01 mho/m £ 6 %
Body TSL temperature change during test <05°'C - -
SAR resuit with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.57 Wikg
SAR for nominal Body TSL parameters normatized to 1W 9.98 Wikg + 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.69 Whg
SAR for nominal Body TSL parameters normalized to 1W 6.59 Wikg £ 16.5 % (k=2)

Certificate No: DB35V2-4d029_Jul24
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, ransformed to feed point 4920Q-502
Return Loss -259dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4780-59j0
Retumn Loss -238dB

General Antenna Parameters and Design

| Erectrical Detay (one direction) | 1.387 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpaoint 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 s therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arms in order ta improve matching when loaded according to the position as explained In the
"Measuremant Conditions” paragraph. The SAR data are not alfected by 1his change. The overall dipole iength is still

according to the Standard.
No excessive force must be applied to the dipole arms, because they might bend or the soidered connections near the
feedpoint may be damaged,
Additional EUT Data
| Manufactured by | SPEAG
Cerlificate No: DE25V2-4d02S_Jui24 Page 40l 8
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DASYS5 Validation Report for Head TSL

Date: 16.07.2024
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 = 0.93 S/m; e = 42.3; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(9.69, 9.69, 9.69) (@ 835 MHz; Calibrated: 03.11.2023
« Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 22.05.2024
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001
o 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 = 64.89 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 3.73 W/kg

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

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

Ratio of SAR at M2 to SAR at M1 =66.9%

Maximum value of SAR (measured) = 3.31 Wrkg

dB

I 0
-2.00

-4.00
-6.00
-8.00
-10.00
0dB = 3.31 W/kg = 5.20 dBW/kg
Carificate No: DB35V2-4d028_Jul24 Page 5 of 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 16.07.2024
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d029

Communication System: UID () - CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; o = 1.01 S/m; & = 55.5; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(9.85, 9.85, 9.85) @ §35 MHz; Calibrated: 03,11.2023
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 22,05.2024
e Phantom: Flat Phantom 4.9 (Back); Type: QD 00R P49 AA; Scrial: 1005
e DASYS5252.10.4(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 = 58.93 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.73 W/kg

SAR(1 g) = 2.57 W/kg: SAR(10 g) = 1.69 W/kg

Smallest distance from peaks to all points 3 dB below = 16.6 mm

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

Maximum value of SAR (measured) = 3.37 Wrkg

-2.00

-4.00

-6.00

0 dB = 3.37 Wikg = 5.28 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S, Schwelzerischer Kallbriordienst
Schmid & Partner % Service sulsse d'étalonnage
Englneering AG o7 Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland “ ,‘/,.\\“\g Swiss Calibration Service
Accredited by the Swiss Accraditation Sorvice (SAS) Accreditation No,: SCS 0108

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

Certificate No. D2450V2-782_Jul24

Obyect D2450V2 - SN:782

Calibeation procedure(s) QACAL-05wvi2 ¥ v :
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calioration date: July 16, 2024

Ths calibestion canficate documents the traceabilty to national standards, which reakze the physical units of nts (S1),
The measurements and the uncanaingies with confidence probability are given on the following pages and are parl of The canificate.

AR calibeations have been conducted in the cosed Iaboratary faclity: environmaent termperature (22 £ 3)°C and humidity < 70%.

Caibration Equipment used (MSTE critical for calbration)

Primary Standards 0# Cal Date (Cersficate No.) Scheduled Cabration

Powear metar NRP2 SN: 104778 26-Mar-24 (No. 217-04035/04037) Mar-25

Power sansor NRP-Z91 SN: 103244 26-0ar-24 {No. 217-040386) Mar-25

Power sensor NRP-Z91 SN: 103245 26-Mar-24 (No, 217-04037) Mar-25

Refarence 20 d8 Atteruator SN: BH9394 (20k) 26-Mar-24 (No. 217-04046) Mar-25

Type-N mismatch combination SN: 310982 / 06327  26-Mar-24 (No. 217-04047) Mar-25

Reference Probe EX3DV4 SN: 7349 03-Now-23 (No. EX3-7349_Nov23) Nov-24

DAE4 SN: 601 22-May-24 (No. DAEA-801_May24) May-25

Secondary Slandards 1D # Chack Date (n house) Scheduled Check

Power maler E44168 SN; GBI9512475 30-Oct-14 {in house check Oct-22) In house check: Oct-24

Power sensor HP 8481A SN: US37292783 07-0ct15 (in house check Oct-22) In house check: Oct-24

Power sensor HP BA48IA SN MY41093315 07-Oct-15 (in house chock Oct-22) In ouse check: Oct-24

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

Network Analyzer Aghant ES3584 | SN: US41080477 3-Maar-14 (in house check Oct-22) In house chock: Oct-24
Name Function ture

Caliorated by: Jefirey Katzman Laboratory Techniclan

.

p—r Sven Kitn T / //‘//(

Issued: July 17, 2024
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Calibration Laboratory of S, S  Schweizerischer Kallbrierdienst
Schmid & Partner S c Service suisse détalonnage
Engineering AG S & Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland i/,,,/‘\,-\\ s S swiss Calibration Service
AL
Accreditod by the Swiss Accreditation Service {SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilsteral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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

e 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 Retum 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%.

Cedificate No: D2450V2-782_Jui24 Page 2018
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Measurement Conditions
DASY system configuration, as far as not given cn pags 1.
DASY Version DASYS2 V52,104
Extrapolation Advanced Extrapolation
Phantom Medular Flat Phantomn
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 paramelers and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mha/m
Measured Head TSL parameters (220+0.2)"C 37T7+6% 1.82 mho/m £ 6 %
Head TSL temperature change during test <05°C —-— e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.4 Wikg
SAR for nominal Head TSL parameters normalized to 1W 52.8 Wikg £ 17.0 % {k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.25 Wikg
SAR for nominal Head TSI parameters normalized to 1W 24,8 Wikg £ 16.5 % (k=2)
Body TSL parameters
The lollowing 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+02)°C 523+6% 2.03 mho/m £ 6 %
Body TSL temperature change during test <05°C - e
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW inpul power 12.9 Wikg
SAR for nominal Body TSL parameters normalized o 1W 50.3 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm’ {10 g) of Body TSL condition
SAR measured 250 mW input power 6.08 Wikg
SAR for nominal Body TSL parameters normalized 1o TW 24.0 Wikg £ 16.5 % (k=2)

Certificate No: D2450V2-782_Jul24
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5190+35jQ
Relurn Loss -28.3d8B
Antenna Parameters with Body TSL
Impedanca, fransformed to feed point 4820+52i0
Relurn Loss -250dB
General Antenna Parameters and Design
Electrical Delay (one direction) | 1.155 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 slandard semirigid coaxial cable, The center conductor of the feeding line is diractly connected to the

sacond arm of the dipole. The antenna is therefora 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 dala 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

Certificate No: D2450V2-782_Jul24
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DASYS5 Validation Report for Head TSL

Date: 16.07.2024
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: f= 2450 MHz; o = 1,82 S/m; & = 37.7: p = 1000 kg/m*
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.96, 7.96, 7.96) @ 2450 MHz; Calibrated: 03.11.2023
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 22.05.2024
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 PS0O AA; Serial: 1001
« DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 117.3 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 26.4 Wikg

SAR(1 g) = 13.4 W/kg; SAR(10 g) = 6.25 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 50.7%

Maximum value of SAR (measured) = 22.0 Wkg

-3.60
-1.20
-10.80
-14.40

-18.00

0dB =22.0 W/kg = 13.42 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 16.07.2024
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; 6 = 2.03 S/m; &= 52.3; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.12, 8.12, 8,12) @ 2450 MHz, Calibrated: 03.11.2023
«  Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 22.05.2024
« Phantom: Flat Phantom 5.0 (back); Type: QD 000 PSO AA; Serial: 1002
« DASYS5252,10.4(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=5mm, dy=5mm, dz=5mm

Reference Value = 108.5 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 24.1 Wikg

SAR(I g) = 12.9 W/kg; SAR(10 g) = 6.08 W/kg

Smallest distance from peaks to all points 3 dB below = 8.5 mm

Ratio of SAR at M2 to SAR at M1 = 54.3%

Maximum value of SAR (measured) = 20.5 Wikg

-3.60
-7.20
-10.80

-14.40

-18.00

0dB =20.5 Wikg = 13.12 dBW/kg
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Impedance Measurement Plot for Body TSL

Report ID: SR30468-EME-00005/00006
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Calibration Laboratory of

UL
S,

d S, Schweizerischer Kalibrierdionst
Schmid & Partner % Service suisse d'étalonnage
Engineering AG g Servizio svizzero ¢ taratura
Zeughausstrasse 43, 004 Zurich, Switzerland % /,F\\S‘F Swiss Calibration Service
HlpldW

Accredited by the Swiss Accreditasion 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

Certificate No. D5GHzV2-1022_Apr24

cient Motorola Solutions

Bayan Lepas, Malaysia
CALIBRATION CER‘I’IFICA'.I'LE
Object D5GHzV2 - SN:1022
Calibration procadure(s) QA CAL-22v7
Calibration Procedure for SAR Validation Sources between 3-10 GHz
Caltirasion date: April 11, 2024

This calibeation cartficate documants the traceabiity to national standards, which realize the physi

| units of ts (S1),

The measurements and the uncertainties with confidance probability are given on he folowng pagas and are part of the cedificate.

A calibeations have been conducted in the closed lab y facility: temperatire (22 £ 3)°C and humidity < 70%,
Cafibration Equipmant used (MATE critical for calibration)
Primary Standards ID# Cal Date (Cantfficate No.) Scheduled Calibration
Powear meter NRP2 SN: 104778 26-Mar-24 (No, 217-04036/04037) Mar-25
Power sansor NRP-291 SN: 103244 26-Mar-24 (No, 217-04036) Mar-25
Power sensor NRP-Z91 SN: 103245 26-Mar-24 (No. 217-04037) Mar26
Reference 20 d8 Atenualor SN: BHO3HM (20k) 26-Mar-24 (No, 217-04046) Mar-25
Type-N mismatch combination SN: 310082/ 08327 26-Mar-24 (No. 217-04047) Mar-25
Rederence Praba EX3DV4 SN: 3503 07-Mar-24 (No. EX3-3503_Mar24) Mar25
DAE4 SN: 601 30-Jan-24 (No. DAE4A-B01_Jan24) Jan-25
Secondary Standards 1D # Check Date (In housa) Schaduled Check
Power mater E44198 SN: GB38512475 30-0ct-14 (in house chack Oct-22) In house check: Oct-24
Power sensor HP 8481A SN: US3rzazras 07-0c4-15 (in house check Ocl-22) In house check: Oct-24
Powar sensor HP 8481A SN: MY41003315 07-0ct-15 (in house check Oct-22) in house check: Cot-24
RF generator RAS SMT-06 SN: 100972 15-Jun-15 (in house check Oct-22) In housa check: Oct-24
Network Analyzer Agllent EB3584 | SN: US41080477 31-Mar-14 (in house check Oct-22) in house check: Oct-24
Name Function Simg_tym_ E

Calibeated by: ‘Paulo Pina Labaratory Techniclan

)
Approved by: Sven Kihn Technical Manager ( A

g// £

Issued: April 12, 2024

This calbration certificate shall not be reproduced excapt in full withcut writtan spproval of the laboralory.

Certificate No: DSGHzV2-1022_Apr24
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Calibration Laboratory of S8, S Schweizerischer Kalbrierdienst
Schmid & Partner % C Service suisse détalonnage
Engineering AG Servizio svizzero di taratura
L S
Zeughausstrasse 43, 8004 Zurich, Switzerland " ’ﬁ\“v Swiss Callbration Service
MU
Accrodited by the Swiss Accreditalion Service (SAS) Accreditation No.: SCS 0108

The Swiss Accraditation Service is one of the signatories to the EA
Muitilateral Agr nt for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

« 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.

e 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: D5GHzY2-1022_Apr24 Page 2 of 15
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY52 V52.10.4

Extrapolation Advanced Exlrapolation

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

Facunc B
5800 MHz + 1 MHz

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

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 359 4.71 mho/m
Measured Head TSL parameters (220+02)*C 364+£6% 4.60 mha/m £ 6 %
Head TSL temperature change during test <05°C vee -
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 7.89 Wikg
SAR for nominal Head TSL paramelers nermalized to 1W 79.1 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 100 mW input power 2.26 Wikg
SAR for nominal Head TSL parameters normatized to TW 22.7 Wikg £ 19.5 % (k=2)
Cenlificate No: DSGHzV2-1022_Apr24 Page 3 of 15
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Head TSL parameters at 5500 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 356 4,96 mho/m
Measured Head TSL parameters {220+0.2)°'C 359+6% 4,87 mho/m £ 6 %
Head TSL temperature change during test <05°C —- —e-
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.57 Wikg
SAR for nominal Head TSL parameters normalized o TW 85.8 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW Inpul power 2.42 Wikg
SAR for nominal Head TSL parameters normalized o TW 24,2 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 {(220+0.2)°C 358126% 4,99 mho/m =6 %
Head TSL temperature change during test <0.5°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 inpul power 8,18 Wikg
SAR for nominal Head TSL parameters normalized to 1W 81.9 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm?® (10 g) of Head TSL candition
SAR measured 100 mW Input power 233 Whkg
SAR for nominal Head TSL parameters normalized o 1W 23.4Wilkg £19.5 % (k=2)
|
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Head TSL parameters at 5800 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 353 5.27 mho/m

Measured Head TSL parameters (22020.2)°C B526% 521 mho/m+6 %

Head TSL temperature change during test <05°C —
SAR result with Head TSL at 5800 MHz

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

SAR measured 100 mW input power 7.97 Wikg

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

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

SAR measured 100 mW input power 2,26 Wikg

SAR for nominal Head TSL parameters nomalized to 1W 22.6 Wikg £ 19.5 % (k=2)
Centificate No: DSGHzV2-1022_Apr24 Page 5 of 15
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Body TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Report ID: SR30468-EME-00005/00006

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.36

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°'C 489 5.36 mha/m

Measured Body TSL parameters (220£02)"C 493+6% 549 mholm£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 Caondition

SAR measured 100 mW input power 7.4% Wikg

SAR for nominal Becy TSL parameters normalized to 1W 751 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 21.1 Wikg £ 19.5 % (k=2)
Body TSL parameters at 5500 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

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

Measured Body TSL parameters (22010.2)°C 487+6% 5.85 mho/m £ 8 %

Body TSL temperature change during test <05'C asee —
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 7.94 Wikg

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

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

SAR measured 100 mW input power 2.21 Wikg

SAR for nominal Body TSL parameters normalized to 1W 22.1 Wikg £ 19.5 % (k=2)
Certificate No: DSGHzV2-1022_Apr24 Page 6 of 15
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Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 485 5.77 mhoim

Measured Body TSL parameters (220£02)°C 486+6% 8,00 mho/m£6 %

Body TSL temperature change during test <056°C -— e
SAR result with Body TSL at 5600 MHz

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

SAR measured 100 mW input power 7.77 Wikg

SAR for nominal Body TSL paramelers normalized to 1W 77.8 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW Input power 2.18 Wikg

SAR for nominal Body TSL parameters normalized to 1W 21.9 Wikg £ 19.5 % (k=2)
Body TSL parameters at 5800 MHz

The following parameters and calcuiations were appliad.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 48.2 6.00 mho/m

Measured Body TSL parameters (2202 0.2)°C 48316 % 6.28 mho/m £ 6 %

Body TSL temperature change during test <05°C ——
SAR result with Body TSL at 5800 MHz

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

SAR measured 100 mW inpul power 7.46 Wikg

SAR for nominal Body TSL parameters nommalized fo 1W T4.7 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW inpul power 2.07 Wikg

SAR for nominal Body TSL parameters normalized to 1W 20.7 Wikg £ 19.5 % (k=2)

Cenlificate No: DSGHz2V2-1022_Apr24
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed 1o feed point 5090+18 0

Return Loss -342d8B
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed point 50.50+339j0

Return Loss -28.2dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 559Q+59|0

Return Loss -221dB
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 5460+72|0

Retum Loss -21.7d8
Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed ‘o feed paint 5090+30

Return Loss -30.3dB
Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed to feed point 4980Q+48jQ

Retum Loss -26.4dB
Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 57.70Q+66iQ

Relumn Loss -20.5dB

Cartificate No: D5GHzV2-1022_Apr24
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Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformead to feed point 55.30+8310
Return Loss -20.6dB

General Antenna Parameters and Design

| Electrical Detay (one direction) | 1208 ns

After long term use with 100W radlated power, only a sfight warming of the dipole near the feedpoin can be measured,

The dipole is made of standard semirigid coaxlal cable. The center conductor of the feading fine is directly connected fo 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 dala are not affected by this change. The overall dipole length |s still
according to the Standard.

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

Additional EUT Data

| Manufactured by SPEAG |

Certificate No: D5GHzV2-1022_Aprz24 Page 9 of 15

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.36 Page 52 of 60



FCC ID: AZ489FT7149/1C: 109U-89FT7149 Report ID: SR30468-EME-00005/00006

DASYS5 Validation Report for Head TSL
Date: 11.04.2024
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1022

Communication System: UID 0 - CW; Frequency 5250 MHz, Frequency: 5500 MHz, Frequency: 5600
MHz, Frequency: 5800 MHz

Medium parameters used: = 5250 MH/,. o= 4.6 Sim; & = 36.4; p = 1000 kg/m?® ,

Medium parameters used: f= 5500 MHz; o = 4.87 S/m; & = 35.9; p = 1000 kg/m’ ,

Medium parameters used: f= 5600 MHz; ¢ = 4.99 S/m; & = 35.8; p = 1000 kg/m’ ,

Medium parameters used: f= 5800 MHz; o= 5.21 S/m; & = 35.5; p = 1000 kg/m*

Phantom section: Flat Section

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

DASYS52 Configuration:

e Probe: EX3DV4 - SN3503; ConvF(5.39, 5.39, 5.39) (@ 5250 MHz, ConvF(5.04, 5.04, 5.04) @ 5500
MHz, ConvF(5, 5, 5) @ 5600 MHz, ConvF(4.86, 4.86, 4.86) @ 5800 MHz; Calibrated: 07.03.2024

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

« Electronics: DAE4 Sn601; Calibrated: 30.01.2024

+ Phantom: Flat Phantom 5.0 (front); Type: QDO00PS0AA; Serial: 1001
o« DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 73.80V/m; Power Drift = 0,08 dB

Peak SAR (extrapolated) = 27.1W/kg

SAR(1 g) = 7.89 W/kg: SAR(10 g) = 2.26 W/kg

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

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

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

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 74.45 Vim; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 33.3 Wikg

SAR(1 g) = 8.57 W/kg: SAR(10 g) = 2.42 W/kg

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

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

Maximum value of SAR (measured) = 20.8 W/kg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 73.24 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 30.6 Wikg

SAR(I g) = 8.18 W/kg; SAR(10 g) = 2.33 W/kg

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

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

Maximum value of SAR (measured) =~ 19.7 W/kg

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

Reference Value = 71.05 Vim; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 32.0 Wikg

SAR(1 g) = 7.97 Wikg; SAR(10 g) = 2,26 W/kg

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

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

Maximum value of SAR (measured) = 19.7 Wikg

-9.00

0dB =208 Wkg=13.18 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 10.04.2024
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: D5GHzV2 - SN:1022

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5500 MHz, Frequency: 5600
MHz, Frequency: 5800 MHz

Medium parameters used: = 5250 MHz; o = 5.49 S/m; ;= 49.3; p= 1000 kg/m”* ,

Medium parameters used: = 5500 MHz; o = 5.85 S/m; £, = 48.7: p= 1000 kg/m*,

Medium parameters used: = 5600 MHz; o = 6 S/m; &, = 48.6; p = 1000 kg/m®,

Medium parameters used: = 5800 MHz; o = 6.28 S/m; & = 48.3; p = 1000 kg/m®

Phantom section: Flat Section

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

DASY 52 Configuration:

o Probe: EX3DV4 - SN3503; ConvF(5.15, 5.15, 5.15) @ 5250 MHz, ConvF(4.69, 4.69, 4.69) @ 5500
MHz, ConvF(4.65, 4.65, 4.65) (@ 5600 MHz, ConvF(4.48, 4.48, 4.48) @ 5800 MHz; Calibrated:
07.03.2024

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

» Electronics: DAE4 Sn601; Calibrated: 30.01.2024

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

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

Reference Value = 66,19 V/m; Power Drift =-0.09 dB

Peak SAR (extrapolated) = 28.0 Wkg

SAR(I g) = 7.49 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 = 67.4%

Maximum value of SAR (mcasured) = 16.9 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube ): Measurement grid: dx=4mm, dy=4mm, dz~1.4mm

Reference Value = 66.28 V/m; Power Drift =-0.08 dB

Peak SAR (extrapolated) = 31.8 Wikg

SAR(1 g) = 7.94 W/kg: SAR(10 g) = 2.21 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) = 18.5 Wikg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid; dx=4mm, dy~4mm, dz=1.4mm

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

Peak SAR (extrapolated) = 32.0 W/kg

SAR(1 g) = 7.77 Wikg; SAR(10 g) = 2.18 W/kg

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

Ratio of SAR at M2 to SAR at MI =65.1%

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

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

Reference Value = 63.36 Vim; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 31.5 Wikg

SAR(1 g) = 7.46 Wikg; SAR(10 g) = 2.07 W/kg

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

Ratio of SAR at M2 to SAR at M1 =63.5%

Maximum value of SAR (measured) = 17.9 W/kg

-14.40
-21.60

-28.80

-36.00

0dB = 18.5 Wikg = 12.67 dBW/kg
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Impedance Measurement Plot for Body TSL

Report ID: SR30468-EME-00005/00006
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Dipole Data

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

Head
Dipole CLA150-4016
'P Impedance Return Loss
Date Measured real Q) imag jQ dB
03/01/2023 44.17 5.93 -26.92
12/15/2023 48.78 4.39 -26.17
Head
Dipole 2450-782e
'P Impedance Return Loss
Date Measured real Q imag jQ dB
08/14/2024 52.01 3.89 -27.40
Head
Dipole 2450-703e
'P Impedance Return Loss
Date Measured real Q imag jQ dB
03/02/23 53.24 1.86 -28.87
02/21/24 52.47 2.92 -27.15
Head
Dipole 5250-1022
IPote ¢ Impedance Return Loss
Date Measured real Q) imag jQ dB
05/12/24 49.05 -2.88 -29.89
Head
Dipole 5600-1022
Pote ¢ Impedance Return Loss
Date Measured real Q) imag jQ dB
08/20/24 55.39 5.12 -22.20
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Dipole 5800-1022¢ Head
Impedance Return Loss
Date Measured real Q) imag jQ dB
08/20/24 55.83 7.55 -21.30
. Head
Dipole 750-1142e Impedance Return Loss
Date Measured real imag jQ dB
03/02/23 52.75 -4.11 -23.14
02/21/24 51.59 -4.17 -25.35
Dipole 835-4d029 Head
Impedance Return Loss
Date Measured real Q imag jQ dB
08/14/24 47.07 -6.48 -22.84
. Head
Dipole 1800-278¢ Impedance Return Loss
Date Measured real Q imag jQ dB
03/02/23 48.88 -2.89 -20.38
12/15/2023 49.43 -5.33 -20.57
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