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Appendix C

Dipole Calibration Certificates
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FCC ID: AZ489FT7182/1C: 109U-89FT7182 Report ID: P0549N01-EME-00002/00001

Calibration Laboratory of ;\\"\‘g”"h;_ G Schwoizerischor Kalibrierdienst

Schmid & Partner ] C Service suisse d'étalonnage
Engineering AG s Servizio sulzzeco di taraturs

Zeughaussirasse 43, 8004 Zurich, Switzerland % ,,ﬁ‘“_\: S swiss Calibration Service

Accrediled by tho Swiss Accredation Senvica (SAS)
The Swiss Accraditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates

cient  Motorola Solutions MY

Accreditation No.: SCS 0108

Certificate No: D450V3-1053_Feb22

CALIBRATION CERTIFICATE
Objsct D450V3 - SN:1053
Calbration procadure(s) QA CAL-15.v9
Calibration Procedure for SAR Validation Sources below 700 MHz
Gatbiration date: February 17, 2022

This cadibration certificate documents the fraceabiity to nationad standarts, which realze the physical units of measuremants (S).
The measurements and the uncarainties with confidence probability are given on the following pages and are part of the cerdificate,

Calbration Equipment used (M&TE critical for calibeation)

Ali callbrations have been conducted in the cosed laboratory facility: environmant temperature {22 + 3)°C and humidily < 70%.

This calbration certificata shall not be reproduced except i 1ull withoul written approval of the laboratary,

Primary Starxfards D¢ Cal Date (Cerificate No.) Schaduled Caliration

Powes moler NRP SN 104778 03-Apr-21 (No. 217-03251/03282) Apr-22

Powar sansor NAP-Z91 SN 103244 09-Apr-21 (No. 217-03291) Apr-22

Power sansor NAP-Z291 SN: 103245 08-Apr-21 (No. 217-032982) Apr-22

Reterence 20 dB Altenuator SN: CC2552 (200) 08-Apr-21 (No. 217-03343) Apr-22

Type-N mismatch combination SN: 310982/ 06327  08-Apr-21 (No. 217-03344) Apr-22

Rofarence Probe EX30V4 SN: 3877 31-Dec-21 (No, EX33877_Dec21) Dec-22

DAE4 SN: 654 26-Jan-22 (No. DAE4-854_Jan22) Jan-23

Secondary Standards D& Check Date (in housa) Schedulad Check

Power meter E44198 SN: GB41293874 06-Ape-16 (0 heuse chock Jun-20) In house check: Jun-22

Powar sensor E4412A SM: MY4149B087 06-Ape-16 (n house chack Jun-20) In house check: Jun-22

Power sensor E4412A SN: 000110210 06-Apr-16 (In house chack Jun-20) In house check: Jun-22

RF panerator HP 8848C SN: US3642U01700  04-Aug-98 (in house check Jun-20) In housa check: Jun-22

Nalwork Analyzer Agllent EB358A | SN: US41080477 31-Mar-14 (in house chack Oct-20) In house check: Oct-22
Name Function Signatur

Calibruted by: Jettrey Katzman Laboratory Tachnician

Approved by Sven Kiibn Deputy Manager

A

lssuedt: February 18, 2022

Certificate No: D450V3-1053_Feb22
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FCC ID: AZ489FT7182/1C: 109U-89FT7182 Report ID: P0549N01-EME-00002/00001

Calibration Laboratory of i_\‘\'&'/:"/"’",,} Schweizarischar Kalibrisrdienst
Schmid & Partner M Servics suisse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland %, ’ﬁ‘y' Swiss Calibration Service
Wl
Accradited by the Swiss Accraditation Senvica (SAS) Accreditation No.: SCS 0108

The Swiss Accraditation Service is one of the signstories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
¢) DASY System Handbook

Methods Applied and Interpretation of Parameters:

s 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
reflected power. No uncertainty required.

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

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

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

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

Centificate No: D450V3-1053_Feb22 Page 2ol 8
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FCC ID: AZ489FT7182/1C: 109U-89FT7182

Report ID: P0549N01-EME-00002/00001

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 ELI4 Flal Phantom Shell thickness: 2 £ 0.2 mm
Distance Dipole Center - TSL 15 mm vith Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 450 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 435 0.87 mho/m
Measured Head TSL parameters (22.0 £0.2) °C 433:26% 0.85 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 113 Wkg
SAR for nominal Head TSL parameters normalized to 1W 4,60 Whkg = 18.1 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 0.757 Wikg
SAR for nominal Head TSL parameters normalized to 1W 3.07 Wikg = 17.6 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 56,7 0.94 mha/m
Measured Body TSL parameters (22.0+0.2) °C 562:26% 0.94 mho/m =6 %
Body TSL temperature change during test <05°C e -
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 250 mW input power 1.16 Wikg
SAR for nominal Body TSL parameters normalized to 1W 4,63 Wikg = 18.1 % (k=2)
SAR averaged over 10 cm? (10 g) of Body TSL condition
SAR measured 250 mW input power 0.780 Wikg
SAR for nominal Body TSL parameters normakized to 1W 3.12 Wikg = 17.6 % (k=2)
Certificate No: DA50V3-1053_Feb22 Page30i8
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FCC ID: AZ489FT7182/1C: 109U-89FT7182

Report ID: P0549N01-EME-00002/00001

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5850Q-1.7K
Returmn Loss -21.9dB
Antenna Parameters with Body TSL
Impedance, franaformed to feed point 5400-68jQ
Return Loss -224 48
General Antenna Parameters and Design
| Electrical Delay {one direction) | 1351 ns

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

' The dipole Is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the

according to the Standard.

feedpoint may be damaged.

Additional EUT Data

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 lcaded 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 sfill

Ne excessive force must be applied to the dipole arms, because they might band or the soldered connections near the

| Manufactured by

SPEAG

Certificate No: D450V3-1063_Feb22
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DASY5 Validation Report for Head TSL

Date: 15.02.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V3; Serial: D450V3 - SN:1053

Communication System: UID 0 - CW; Frequency: 450 MHz

Medium parameters used: f = 450 MHz; o = 0.85 S/m; & = 43.3; p = 1000 kg/m*
Phantom section: Flat Section

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

DASYS52 Configuration;
« Probe: EX3DV4 - SN3877; ConvF(10.64, 10.64, 10.64) @ 450 MHz; Calibrated: 31.12.2021
= 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)

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

Reference Value = 39.17 V/im; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 1,74 Wikg

SAR(1 g) = 1.13 W/kg; SAR(10 g) = 0.757 Wikg

Smallest distance from peaks to all points 3 dB below: Larger than measurement grid (> 15 mm)

Ratio of SAR at M2 to SAR at M1 = 64.8%

Maximum value of SAR (measured) = 1.52 W/kg

I 0
-2.00

(=
-4.00
-6.00

-8.00

-10.00

0dB = 1.52 W/kg = 1.82 dBW/kg

Cedificate No: DA50V3-1053_Feb22 Page 5of8
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Impedance Measurement Plot for Head TSL
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FCC ID: AZ489FT7182/1C: 109U-89FT7182 Report ID: P0549N01-EME-00002/00001

DASYS5 Validation Report for Body TSL

Date: 17.02.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V3; Serial: D450V3 - SN:1053

Communication System: UID 0 - CW; Frequency: 450 MHz

Medium parameters used: f = 450 MHz; o = 0.94 S/m; & = 56.2; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration;
»  Probe: EX3DV4 - SN3877; ConvF(10.64, 10.64, 10.64) @ 450 MHz; Calibrated: 31.12.2021
= Sensor-Surface: | 4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn654; Calibrated: 26.01.2022
+ Phantom: ELI v4.0; Type: QDOVAQ0IBB; Serial: TP: 1003
« DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 41.70 V/im; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 1.75 Wikg

SAR(1 g) = 1.16 W/kg; SAR(10 g) = 0.780 W/kg

Smallest distance from peaks to all points 3 dB below: Larger than measurement grid (> 15 mm)

Ratio of SAR at M2 to SAR at M| = 66.3%

Maximum value of SAR (measured) = 1.54 W/kg

0dB = 1.54 W/kg = 1.88 dBW/kg

Certificate No: D450V3-1053_Feb22 Page 701 8
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Impedance Measurement Plot for Body TSL
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FCC ID: AZ489FT7182/1C: 109U-89FT7182 Report ID: P0549N01-EME-00002/00001

Calibration Laboratory of S, S Schwsizerischar Kalibrisrdienst
Schmid & Partner % c Service sulsse d'élalonnage
Engineering AG e Servizio svizero di taratura

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

Muitilateral Agreemant for the recognition of calibration certificates

cient  Motorola Solutions MY Certificate No: D2450V2-781_0Oct21
CALIBRATION CERTIFICATE

Obiject D2450V2 - SN:781

Calibration procedure(s) QA CAL-05.v11

‘Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Callbeation date: October 13, 2021

This calibsalion cedilicale documents tha b bility 10 nationad dards, which realize the physical unils of measuremants (SI).
Tha measuroments and the uncertainties with canfidenca probabdity are given on the following pages and are part of the cedificate.

Al calibeations have been conducted in the dased laboratory faclity: emvironment temperature (22 « 3)"C and humidity < 70%.

Calibeation Equipmant used (METE crilical lor calibration)

Primary Standards o¢ Cal Date (Cerfificste No.) Schaduled Calration

Pawar metar NRP SN: 104778 08-Apr-21 (No. 217-03281/03232) Apr-22

Power sansor NAP-291 SN 103244 08-Apr-21 (No. 217-03281) Apr-22

Power sensor NAP-Z91 SN 103245 08-Apr-21 (No, 217-03292) Apr-22

Reference 20 dB Attenuator SN: BHO294 (20k) 08-Apr-21 (No. 217-03343) Apr-22

Typa-N mismatch combination SN 310062 / 06327 08-Ape-21 (No. 217-03344) Ape-22

Refarence Probe EX30V4 SN: 7349 28-Dec-20 (No. EX3-7349_Dec20) Dec-21

DAE4 SN: 601 02-Now-20 (No, DAE4A-601_Nov20) Nov-21

Secondary Standards 10 ¥ Check Date (in Iy ) Schaduled Chack

Pawar meter E44198 SN: GB39512475 30-0ct-14 (in house chack Oct-20) In house check: Oct-22

Pawar sansor HP BAB1A SN: US37292783 07-0ct-15 (in house chack Oct-20) In house chack: Oct-22

Power sansor HP B4B1A SN: MY41092317 07-0ct-15 (in howse chack Oct-20) In house chack: Ocl-22

RF ganarator RAS SMT-06 SN: 100972 15-Jun-15 (in houss check Oct-20) In house chack: Oct-22

Network Anatyzer Agllent EB3538A | SN: US41080477 31-Mar-14 (in houso chack Oct-20) In house check: Oct-22
Name Function Sgnature

Callbrated by: Jaton Kastrati Laborstory Tachnician ct( [d&
Appeoved by; Katja Pokavic Tochnical Managar /@,

lssued: October 14, 2021

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

Certificate No: D2450V2-781_0ct21 Page 108
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FCC ID: AZ489FT7182/1C: 109U-89FT7182 Report ID: P0549N01-EME-00002/00001

Calibration Laboratory of

Schweizerischer Kalibrierdienst
Schmid & Partner Service suisse d'étalonnage
Engineering AG Servizio svizzero i taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland Swiss Calibration Service
Accroditod by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service s 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 Retumn Loss ensures low
reflected power. No uncertainty required.

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

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

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

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

Certificate No: D2450V2-781_Oct21 Page 2o 8

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.36 Page 11 of 63



FCC ID: AZ489FT7182/1C: 109U-89FT7182

Measurement Conditions

Report ID: P0549N01-EME-00002/00001

DASY system configuration, as far as not given on page 1.
DASY Version DASYS52 V52,104
Extrapolation Advanced Extrapolation
Phantom Madular Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were apphied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 382 1,80 mho/m
Measured Head TSL parameters (220+0.2)°C 376+6% 1,89 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 13.6 Wikg
SAR for nominal Head TSL parameters normalized to 1W 52.7 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g} of Head TSL condition
SAR measured 250 mW input power 6.26 W/kg
SAR for nominal Head TSL parameters normalized to 1W 24.6 Wikg + 16,5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 527 1.95 mhe/m
Measured Body TSL parameters (220+02)°C 522+6% 2.05 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 input power 13.1 Wikg
SAR for nominal Body TSL parameters normalized to 1W 51.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 6.18 Wikg
SAR for nominal Body TSL parameters normalized 10 1W 24.4 W/kg £ 16.5 % (k=2)
Certificate No: D2450V2-781_0ct21 Page 30t 8
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FCC ID: AZ489FT7182/1C: 109U-89FT7182 Report ID: P0549N01-EME-00002/00001

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

Impadance, transtormed to feed point 5280Q+34Q
Retumn Loss -274dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4330+64Q
Retumn Loss -23.7dB

General Antenna Parameters and Design

| Etectrical Delay (one divection) | 1152 ns |

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

The dipole 1s made of standard semingid 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
ara 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 s 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
Certficate No: D2450V2-781_Oct21 Page d of 8
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FCC ID: AZ489FT7182/1C: 109U-89FT7182 Report ID: P0549N01-EME-00002/00001

DASYS5 Validation Report for Head TSL

Date: 13.10.2021
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz: Type: D2450V2; Serial: D2450V2 - SN:781

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

Medium parameters used: f = 2450 MHz; o = 1.89 S/m; & = 37.6; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.96, 7,96, 7.96) @ 2450 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 P50 AA; Serial: 1001
o DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 118.0 V/m; Power Drift =0.01 dB

Peak SAR (extrapolated) = 27.0 W/kg

SAR(1 g) = 13.6 W/kg; SAR(10 g) = 6.26 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 50.4%

Maximum value of SAR (measured) = 22.3 W/kg

0dB =223 W/kg = 13.49 dBW/kg

Certificate No: D2450V2-781_0Oci21 Page5of8
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FCC ID: AZ489FT7182/1C: 109U-89FT7182 Report ID: P0549N01-EME-00002/00001

Impedance Measurement Plot for Head TSL
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FCC ID: AZ489FT7182/1C: 109U-89FT7182 Report ID: P0549N01-EME-00002/00001

DASYS5 Validation Report for Body TSL

Date: 13,10.2021

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:781

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

Medium parameters used: f = 2450 MHz; o = 2.05 S/m; g, = 52.2; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration;

Probe: EX3DV4 - SN7349; ConvF(8.12, 8.12, 8.12) @ 2450 MHz; Calibrated: 28.12.2020
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 02.11.2020

Phantom: Flat Phantom 5.0 (back); Type: QD 000 PS50 AA; Serial: 1002

DASYS2 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=Smm, dz=5mm

Reference Value = 109.7 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 24.1 W/kg

SAR(1 g) = 13.1 W/kg; SAR(10 g) = 6.18 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 54.8%

Maximum value of SAR (measured) = 20.6 Wrkg

-12.00

-16.00

-20.00

0 dB =20.6 W/kg = 13.14 dBWtkg

Certificate No: D2450V2-781_Oct21 Page 7ol 8
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Impedance Measurement Plot for Body TSL
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1

Calibration Laboratory of

S 7, S Schwelzerischar Kalibrierdienst
Schmid & Partner S Saervice sulsse détalonnage
Engineering AG M ¢ Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland N S suiss Calibration Service
Pl

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

P o

Accraditation No.: SCS 0108

Cetificate No: D2450V2-703_Jan23

Report ID: P0549N01-EME-00002/00001

[CALIBRATION CERTIFICATE

Object ‘D2450V2 - SN:703
Calibeation procedure(s) QACAL-oawz Lmo e ==
Calbration date: January 12, 2023

This cafbrasion cerificate documents the Iraceabilty to national standards, which realize tha physical urits of measurements (S1)
The measurameants and the uncertainties with confidence probabiity are given on the folflowing pages and are pant of the cartificate.

Al calibrations have bean conducted in the closed laboratory lacilty: environment temperature (22 £ 3)°C and humidity < 70%.

Caliteattion Equipmant used (METE arilics! for calibration)

Primary Standards =X Cal Date (Cartificite No,) Schedulod Calbration

Power maler NRP SN: 104778 D4-Apr-22 {No. 217-0352603524) Apr-23

Power sansor NRP-Z291 SN: 102244 04-Apr-22 (No, 217-03524) Apr23

Power sersor NRP-291 SN: 103245 D4-Apr-22 (No, 217-03525) Apr-23

Referance 20 dB Altenuor SN: 8HE304 (20k) 04-Ape-22 (No. 217-03527) Apr-23

Type-N mismalch combination SN: 310982 /06327  (M-Ape-22 (No. 217-03528) Apr23

Reoference Probe EX30DV4 SN: 7349 10-Jan-23 (No. EX3-7349_Jan23) Jan-24

DAE4 SN 601 19-D0c-22 (No. DAE4-601_Dec22) Dec-23

Secondary Stardards Dy Check Date (in house) Schaduled Check —=|

Power meter E44198 SN: GB39512475 30-Oct-14 (in housa choeck Oct-22) In house check: Oct-24

Power sensor HP 84814 SN US3T202783 07-0¢t-15 (in house check Oct-22) In housa check: Oct-24

Power sansor HP 84814 SN MY41003315 07-Cet16 (in house chack Oct-22) In house check: Oct-24

RF paneralor R&S SMT06 SN. 100972 15-Jun-15 (In house check Oct-22) In house check: Oct-24

Network Aralyzer Agilent ES3584 | SN: US41080477 31-Mar-14 (in housa check Oc-22) In hausae check: Oct-24
Name Funation Signatura

Calirated by: Jeton Kastrag - Laboratory Technician l ' t /

Approved by: Sven Kiihn Tachnical Manager

This calibration cerificate shall not be repreduced exoept in full without written approval of the laboratory.

L e

Issued: Jarary 17, 2023

Certificate No: D2450V2-703_Jan23
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Calibljation Laboratory of s“"'@""", Schwelzerischer Kalibrierdienst
Schmid & Partner A Sarvice suisse détalonnage
Engineering AG i%/_\ ; Sarvizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland {"»/’,7\\\-*‘} Swiss Calibration Service
L m
Accredited by the Swiss Accraditation Sesvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of tha 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-Wormn 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
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: D2450V2-703_Jan23 Page 2 of 8
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Measurement Conditions

Report ID: P0549N01-EME-00002/00001

DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 392 1.80 mhoim
Measured Head TSL parameters {220202)°C 38726% 187 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 13.4 Wikg
SAR for nominal Head TSL parameters normalizec 1o 1W 52.3 Wikg £17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 6.21 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.6 Wikg £ 16.5 % (k=2)
Body TSL parameters
| The following parameters and calculations were applied.
5 Temperature Permittivity Conductivity
f Nominal Body TSL parameters 220°C 52.7 1.95 mhoim
! Measured Body TSL parameters {220+02)*C 514+£6% 204 mhoim £ 6 %
l 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 12.7 Wikg
i SAR for nominal Body TSL parameters normalized to 1W 49.4 Wikg +17.0 % (k=2)
i SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 mW inpul power 5.93 Wikg
SAR for nominal Body TSL parameters normalized to 1W 23.4 Wikg £ 16.5 % (k=2)
Cadtificate No: D2450V2-703_Jan23 Page 3 of 8

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.36
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5330+34Q
Retumn Loss -26.8dB

Antenna Parameters with Body TSL

Impedance, transiormed to feed point 4840Q+56 0
Return Loss -246dB8

General Antenna Parameters and Design

| Etestrical Detay (one direction) | 1147 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 coaxial cable. The center conductor of the feeding line s directly connected to the
second arm of the dipole. The antenna is thersiore 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 lcaded 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 stifl
according to the Standard,

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

Additional EUT Data

bdanulac(ured by l SPEAG ]

Certificate No: D2450V2-703_Jan23 Pagedof8
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DASYS5 Validation Report for Head TSL

Date: 12.01.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz: Type: D2450V2; Serial: D2450V2 - SN:703

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

Medium parameters used: f= 2450 MHz; o = 1.87 S/m; & = 38.7; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
» Probe: EX3DV4 - SN7349: ConvF(7.96, 7.96, 7.96) (@ 2450 MHz; Calibrated: 10.01.2023
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 19.12.2022
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
o DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 114.4 Vim; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 26.1 W/kg

SAR(1 g) = 13.4 Wikg: SAR(10 g) = 6.21 W/kg

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

Ratio of SAR at M2 to SAR at M1 =~ 51.1%

Maximum value of SAR (measured) = 21.6 Wikg

dB

-4.00
-8.00
-12.00
-16.00
-20.00

0dB=21.6 Wkg=13.35 dBW/kg

Certificate No: D2450V2-703_Jan23 Page 5of 8
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 12.01.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:703

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

Medium parameters used: f= 2450 MHz; 6 = 2.04 S/m; &, = 51.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.12, 8.12, 8.12) (@ 2450 MHz; Calibrated: 10.01.2023
* Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 19.12.2022
« Phantom: Flat Phantom 3.0 (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 2/Zoom Scan (7x7xT7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 107.2 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 23.8 Wikg

SAR(I g) = 12.7 W/kg; SAR(10 g) = 5.93 Wike

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

Ratio of SAR at M2 to SAR at M1 = 54.4%

Maximum value of SAR (measured) = 19.9 Wikg

dB8

0
-3.60
-1.20

-10.80
-14.40
-18.00

0dB=19.9 Wkg=12.99 dBW/kg

Certificate No: D2450V2-703_Jan23 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of {_\‘-\'@% S Schwetzerischer Kallbriords
Schmid & Partner 3 e C Service sulsse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 2 ,,/,’,?‘\,w“} Swiss Calibration Service
Accredited by the Swiss Accreditation Sarvios (SAS) Accraditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multllateral Agreement for the recognition of calibration centificates

Cenicate No. D2450V2-782_Jul24

Calibeation procedure(s) QACAL-05v12 N : :
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calbration date: July 16, 2024

This calibestion caniicate decuments the tracaabiity to national standards, which realize the physical units of measurements (S1),
The measurements and the uncanaingies with confidencs probability are given on the following pages and are parl of the cartificate.
M calibeations have been conducted in the closed Iaboratary faclity: enviranmant terperature (22 £ 3)°C and humidity < 70%.

Caibration Equipment used (MSTE critical for calbration)

Primary Standards 0¥ Cal Darte {Cersficate No.) Schoduled Cabration

Powear mesar NRP2 SN: 104778 26-Mar-24 (No. 217-04038/04037) Mar-25

Power gsansor NRP-Z91 SN: 103244 26-0ar-24 {No. 217-04036) 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. 217-04048) Mar-25

Type-N mismatch combination SN: 310982/ 06327  26-Mar-24 (No, 217-04047) Mar-245

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 D# Chack Date (n house) Scheduled Chack

Power maler E44168 SN: GBA9612475 30-0ct-14 (in house check Oot-22) In house check: Och-24

Paower sensor HP 8481A SN: US37292783 07-0ct-15 (in house check Ocl-22) In house check: Oct-24

Power sensor HP B48A SN: MY41093315 07-Oct-15 (in house check Oct-22) In house chack: Oct-24

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

Network Analyzer Agient ES358A | SN: US41080477 3-Mar-14 (in house check Oct-22) In house chock: Oct-24
Name Function tura

Caliorated by: Jefirey Katzman Laboratory Techniclan ;

— Sven ki s oA, //////(

Issued: July 17, 2024

ll'gi; callbration cartificate shall not be reprotuced excepl In 1ull without written approval of the labaratary.

Certificate No: D2450V2-782_Jut24 Page 10f8
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Calibration Laboratory of SO, Schwelzerischer Kaliberdienst

Schmid & Partner s (s: Service suisse d'étalonnage
Engineering AG % Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland T S swiss Calibration Service

Accreditod by the Swiss Accreditation Service {SAS) Accreditation No.: SCS 0108

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

Multilsteral Agi 1t for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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 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 resuit.

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%.

Cedtificate No: D2450V2-782_Jui24 Page 2018
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Report ID: P0549N01-EME-00002/00001

Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 V52,104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MMz £ 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/im
Measured Head TSL parameters (220+02)"C 3TT7T+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 1.85 mho/m
Measured Body TSL parameters (220+02)°C 52326% 2.03 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 inpul power 12.9 Wkg
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 8.08 Wikg
SAR for nominal Body TSL parameters normalized to 1W 24.0 Wikg £ 16.5 % (k=2)

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

Antenna Parameters with Head TSL

Impedance, fransformed to feed point 5190+35jQ
Relurn Loss -28.3dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point 4820+52i1
Return Loss -250adB
General Antenna Parameters and Design
| Electrical Delay (one direction) | 1.155 ns

After long term use with 100W radiated power, only a sight warming of the dipola 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
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 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

I Manufactured by

SPEAG

Certificats 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: DASYS (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 PS0 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=5Smm

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

Peak SAR (extrapolated) = 26.4 Wikg

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

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 Wrkg

-3.60
-1.20

-10.80
-14.40

-18.00

0 dB =22.0 Wikg = 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

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

DASYS52 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 P50 AA; Serial: 1002
« 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=5Smm, dy=5mm, dz=5mm

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

Peak SAR (extrapolated) = 24.1 Wikg

SAR(] 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
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Schweizerischer Kalibrierdionst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

D5GHzV2-1022_Apr24

[CALIBRATION CERTIFICATE

D5GHzV2 - SN:1022

Object

Caliteation procadure(s)

Calbraton dale:

QA CAL-22.v7

Callbration Procedure for SAR Validation Sources between 3-10 GHz

April 11, 2024

This calitvation certiicate documents the tracesbility to national standards, which realize the physical units of measurements (SI)
The measurements and the uncartalnlies with confidonce probability are glven an the following pages and are part of the cedlficate.

Al calibrations hkave been conducted in the closed laboratory faciity: eavi 1t temparature (22 £ 3)°C and humidity < 70%,

Cadibration Equipment used (MATE crisical for calibration)

Primary Standards D¥ Cal Date (Certificate No.) Scheduad Calibeation

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

Refarence 20 dB Attenualos SN: BHO9394 (20k) 26-Mar-24 (No. 217-04048) Mar-25

Type-N mismatch combination SN: 310862/ 06327  26-Mar-24 (No. 217-04047) Mar-25

Reference Probe EX3DVA4 SN: 3503 07-Mar-24 (No. EX3-3503_Mar24) Mar-25

DAE4 SN: 601 30-Jan-24 (No. DAE4-601_Jan24) Jan-25

Secondary Standards nD# Check Date (In house} Scheduled Check

Pawer mater 44168 SN: GB39612475 30-Oct-14 (In house check Oct-22) In house ched: Oat-24

Power sensor HP 8481A SN: US37292783 07-0ct-15 (in house check Oct-22) In housa chedk: Ocl-24

Powar sensor HP 8481A SN: MY41093315 07-0ct-15 (in house check 0c-22) In house check: Oct-24

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

Network Analyzer Aglent ES358A | SN: US41080477 31-Mar-14 {in house chack Oot-22) in hause ched: Oct-24

Name Function Signatwa

Calibrated by: Pavlo Pina Laboratory Techniclan E 2;:—
. - : R

Appeoved by: Svan Kihn Technical Manager ) —

— —

lssued: Apeil 12, 2024

This callbration cartificate shall not be reproduced excepl in full without weitten approval of the laboratory,
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Calibration Laboratory of @»\‘:‘EZ‘ A §  Schweizerischer Kalibrierdienst
Schmid & Partner S C  Service suisse diétalonnage
Engineering AG =i Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland e — o S swiss Callbration Service
ST
Accrodiled by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,v,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.

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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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

Fr 5500 MHz + 1 MHz

T 5600 MHz + 1 MHz

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 mhaoim £ 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 1W 22.7 Wikg £ 19.5 % (k=2)
Cerlficate 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.

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

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 — -
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 nomina!l Head TSL parameters normalized to 1W 85.8 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW Input power 2.42 Wikg

SAR for nominal Head TSL parameters noemalized o 1W 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+02)°C 35826% 4,99 mho/m £ 6 %

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

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

SAR measured 100 mW inpul power 8,18 Wikg

SAR for nominal Head TSL parameters normalized to 1W 81.9 W/kg £ 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 o 1W 23.4Wikg £ 19.5 % (k=2)
Contificate No: DSGH2V2-1022_Apr24 Page 4 of 15
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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 (22.020.2)°C 3B526% 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 o 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)
Certificate 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: P0549N01-EME-00002/00001

Temperature Permittivity Conductivity

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

Measured Body TSL parameters (220£02)°C 49326% 549 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 7.4% Wikg

SAR for nominal Body TSL parameters normalized to 1W 751 Wikg £ 19.9 % (k=2)

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

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 mhoim

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

Body TSL temperature change during test <05'C anee —
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 normatized 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+0.2)°C 4864+6% 6,00 mha/m £6 %

Body TSL temperature change during test <06°C - e
SAR result with Body TSL at 5600 MHz

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

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 calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 48.2 6.00 mho/m

Measured Body TSL parameters (220 0.2)°C 483186 % 6.28 mhoim + 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 normalized fo 1W T4.7 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 2.07 Wikg

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

Certificate No: DSGH2V2-1022_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|Q

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

Impedance, fransformed o feed point 50.50+39j)0

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

Impedance, transformed to feed point 5580+58jQ

Return Loss -221d8
Antenna Parameters with Head TSL at 5800 MHz

Impedance, fransformed to feed point 5460+72j0Q

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

Impedance, transformed o feed point S5090+30K0

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

Impedance, transformed to feed point 498Q+48jQ

Retumn Loss -2644d8
Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 57.70Q+66iQ

Relumn Loss -20.5dB

Cartificate No: DSGHzV2-1022_Apr24
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Antenna Parameters with Body TSL at 5800 MHz
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Impedance, transformed to feed point 55.3 1+ 8.3 0
Return Loss -20.6dB
General Antenna Parameters and Design
| Electrical Deiay (one direction) | 1.208 ns ]

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

The dipole is made of standard semirigid coaxlal cable. The center conductor of the feeding 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 1o 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 to the dipole arms, because they might bend or the soldered connections naar the
feedpoint may be damaged.
Additional EUT Data
| Manufactured by SPEAG

Certificate No: DSGH2zV2-1022_Apr24
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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: £= 5500 MHz; o = 4.87 S/m; & = 35.9; p = 1000 l(g/mJ

Medium parameters used: f= 5600 MHz; o = 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/TEC/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

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

« Electronics: DAE4 Sn601; Calibrated: 30.01.2024

+ Phantom: Flat Phantom 5.0 (front); Type: QDO00OPSOAA; 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/ky

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 Vi/m; 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 of SAR at M2 to SAR at M1 = 66.3%

Maximum value of SAR (mcasured) = 20.8 Wikg

Cerificate No: D5GHzV2-1022_Apr24 Page 10 of 15
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

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

Peak SAR (extrapolated) = 30.6 Wikg

SAR(I g) = 8.18 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 = 67.3%

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

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

Reference Value = 71.05 Vim; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 32.0 Wikg

SAR(1 g) = 7.97 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 = 65.2%

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

-9.00
-18.00
-27.00

-36.00

-45.00

0dB=20.8 Wkg=13.18 dBW/kg

Cerificate No: DSGHzV2-1022_Apr24 Page 110l 15

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.36 Page 44 of 63



FCC ID: AZ489FT7182/1C: 109U-89FT7182 Report ID: P0549N01-EME-00002/00001

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: DSGHzV2 - SN:1022

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

Medium parameters used: f= 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 s

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

Medium parameters used: f= 5800 MHz; ¢ = 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 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 : Measurement grid: dx=4mm, dy=4mm, dz=~[ 4mm

Reference Value = 66.19 V/m; Power Drift =-0.09 dB

Peak SAR (extrapolated) = 28.0 Wikg

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 (measured) = 16.9 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 = 66.28 V/m; Power Drift =-0.08 dB

Peak SAR (extrapolated) = 31.8 Wikg

SAR(1 g) = 7.94 Wikg: 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

Certificate No: DSGHzV2-1022_Apr24 Page 13 of 16

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.36 Page 46 of 63



FCC ID: AZ489FT7182/1C: 109U-89FT7182 Report ID: P0549N01-EME-00002/00001

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 M1 =65.1%

Maximum value of SAR (measured) = 18.1 Wikg

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 Wkg

-7.20
-14.40
-21.60

-28.80

-36.00

0dB = 18.5 Wikg = 12.67 dBWikg

Certificate No: DSGHzV2-1022_Apr24 Page 14 of 15

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.36 Page 47 of 63



FCC ID: AZ489FT7182/1C: 109U-89FT7182 Report ID: P0549N01-EME-00002/00001

Impedance Measurement Plot for Body TSL
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Calibration Laboratory of sﬁ“'@"@ G Schweizsrischer Kallbrierdienst
Schmid & Partner e C Service sulsse d'étalonnage
Engineering AG s Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland % ,{,-‘?\}? S swiss Calibration Service
by
Accradited by the Swiss Acareditation Seevica (SAS) Accroditation No.: SCS 0108

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

Certificate No. D§GH2zV2-1026_Jul24

Bayan Lopes, hlaysia
—
Cjact DSGHZV2 - SN: 10286
Calibration procedure(s) QA CAL-22.v7

Calibration Procedure for SAR Validation Sources between 3-10 GHz

Calibration date: July 17, 2024

This calbration cerlificate documents the traceability to national standards, which realize the physical units of measuremants {Si).
The measurements and the uncerainties with confidance probability are given an the fallowing pages and are part of the cerfificale.
Al caibrations have been conducted in the closed taboratory facility; emdronment lemperature (22 £ 3)°C and humidity < 70%.

Calibeation Equipment used (MBTE critical for calibralion)

Primary Standards 1D # Cai Date (Certificale No.) Scheduled Calibration

Power mater NRP2 SN: 104778 26-Mar-24 (No. 217-04036/04037) Mar-25

Power sensor NRP-291 SN: 103244 26-Mar-24 (No. 217-04036) Mar-25

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

Reforence 20 dB ARenualor SN: BHI394 (20k) 26-Mar-24 (No. 217-04048) Mar-25

Type-N mismatch combination SN: 310882/ 08327  26-Mar-24 (No. 217-04047) Mae-25

Referance Probe EX3DV4 SN: 3803 O7-Mar-24 (No. EX3-3503_Mar24) Mar-25

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

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

Power meter E44198 SN: GB38512475 30-Oct-14 (In housa check Oct-22) In house check: Oct-24

Power sansor HP 84814 SN: US37292783 07-0ct-15 {in house check Oct-22) In house check: Oct-24

Power sersor HP 8481A SN: MY 41093315 07-0ct-15 {in house ched 0ct-22) In house check: Oct-24

RF generator R&S SMT-06 SN: 100872 15-Jun-15 (in house check Ocl-22) In house check: Oct-24

Network Analyzer Agllent EE358A | SN: US41080477 31-Mar-14 (In house chack Oct-22) In house check: Oct-24
Namae Function Signature

Caibrated by: Paudo Pina Laoratory Techniclan 7&@

issued: July 17, 2024

This calibeation certificate shall not be reproduced excapt i full without writlen approval of the laboratory,
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Calibration Laboratory of s“"'@"""; S Schweizerischer Kasibrierdionst
Schmid & Partner % ¢ Service suisse détalonnage
Engineefing AG B Servizio svizzero dl taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland % TN NG S swiss Calibeation Service
UN R
Accredited by the Swiss Accreditation Senvioa (SAS) Accreditation No.: SCS 0108

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

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 detalls 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 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 Retumn 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.

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy =4 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5250 MHz £ 1 MHz
Ersquency 5500 MHz + 1 MHz
5600 MHz £ 1 MHz
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 35.9 4.71 mho/m
Measured Head TSL parameters (220+0.2)°C 363:6% 4,61 mho/m+6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.85 Wkg
SAR for nominal Head TSL parameters normalized to 1W 78.7 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW inpul power 2,26 Whkg
SAR for nominal Head TSL parameters normalized to 1W 22.6 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 35.6 4.96 mhaim
Measured Head TSL parameters (220+0.2)'C 3581+6% 487 mhoim+6 %
Head TSL temperature change during test <05°C - —
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 8.43 Wikg
SAR for nominal Head TSL parameters normalized t¢ 1W 84.4 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 160 mW input power 2,39 Wikg
SAR for nominal Head TSL parameters normalized to 1W 23.9 Wikg % 19.5 % (k=2)

Cerlificate No: D5GH2V2-1026_Jul24
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Head TSL parameters at 5600 MHz
The following parameters and calculations were appliad.

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

Temperature Parmittivity Conductivity

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

Measured Head TSL parameters (220+0.2)°C 35.726% 4.98 mhoim £ 6 %

Head TSL temperature change during test <0.5°C eee —
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 8.22 Wikg

SAR for nominal Head TSL parameters normalized to 1W 82.2 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 2.35 Wikg

SAR for nominal Head TSL parameters normaiized 1o 1W 23.5 Wikg + 19.5 % (k=2)
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 mhol/m

Measured Head TSL parameters {(22.0£02)°C 354:6% 5.20 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 8.08 Wikg

SAR far nominal Head TSL parameters normalized to W B80.7 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 220 Wikg

SAR for nominal Head TSL parameters normalized to 1W 229 Wikg £ 19,5 % (k=2)
Certificate No: DSGHzV2-1026_Jul24 Page 4 of 14
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Body TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

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

Measured Body TSL parameters (22.0£02)°C 49.1:6% 5.51 mho/m+6 %

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

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

SAR measured 100 mW Input power 7.48 Wikg

SAR for nominal Body TSL parameters nommalized to 1W 74.9 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 2.09 Wikg

SAR for nominal Body TSL parameters normalized 1o 1W 21.0 Wikg £ 19.5 % (k=2)
Body TSL parameters at 5500 MHz

The following parameters and calculations were applled,
Temperature Permittivity Conductivity

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

Measured Body TSL parameters (220+02)"C 48546 % 586 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 7.92 Wikg

SAR for nominal Body TSL parameters normalized to 1W 79.2 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 normatized to 1TW 22.1 Wikg £ 19.5 % (k=2)

Certificate No: DSCHzV2-1026_Juiz4
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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

Measurod Body TSL parameters (22020.2)°C 483+6% 6.00 mha/m + 6 %

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

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

SAR measured 100 mW input power 7.89 Wikg

SAR for nominal Body TSL paramelers normallzed to 1W 79.0 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 o 1W 22.1 Wikg £ 19.5 % (k=2)
Body TSL parameters at 5800 MHz

The following parameters and caiculations were appliied.
Temperature Parmittivity Conductivity

Nominal Body TSL parameters 220°C 482 6.00 mho/m

Measured Body TSL parameters (220£02)°C 480+6% 6.20 mhoim £ 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 Caondition

SAR measured 100 mW input power 7.40 Wikg

SAR for nominal Body TSL parameters normmalized to TW 74.1 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 2.05 Wkg

SAR for nominal Bedy TSL parameters pormalized to 1W 20,5 Wikg £ 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 01 08)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 4970-0900

Return Loss -408¢B
Antenna Parameters with Head TSL at 5500 MHz

Impedancea, fransformed to feed point 4830+486Q

Return Loss -243d8B
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 520Q0+386jQ

Return Loss -280dB
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed lo fead polnt 5400+93Q

Retwn Loss -203¢B
Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed lo feed point 5060Q-03jQ

Return Loss -4404d8
Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed to feed point 46404+45i0

Return Loss -245dB
Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 526Q+36jQ

Retumn Loss -27.2d8

Certificate No: DEGHzV2-1026_Jul24
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Antenna Parameters with Body TSL at 5800 MHz

Report ID: P0549N01-EME-00002/00001

Impedance, lransformed to feed point 551 Q+91jQ
Return Loss -201dB
General Antenna Parameters and Design
| Electrical Delay (one direction) | 1.192ns |

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

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 dipoie arms in order to Improve malching when loaded according to the position as explained in the
"Measurement Condilions” paragraph. The SAR data are not affected by this change. The overall dipole length is still

according 1o the Standard.

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

feedpoint may be damaged.
Additional EUT Data

Wanu(aclurw by

SPEAG
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DASYS5 Validation Report for Head TSL
Date: 17.07.2024
Test Laboratory: SPEAG, Zurich, Switzerland

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

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

Medium parameters used: f= 5250 MHz; 6 = 4.61 S/m; &= 36.3; 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; o = 4.98 S/m; & = 35.7; p = 1000 kglm

Medium parameters used: = 5800 MHz; o = 5.2 S/m; &= 35.4; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(5.39, 5.39, 5.39) @ 5250 MHz, ConvF(5.04, 5.04, 5.04) @ 5500
MHz, ConvF(3, 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: 22.05.2024

« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001
« DASYS252.10.4(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 = 74.22 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 26.6 W/kg

SAR(1 g) = 7.85 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 = 70.7%

Maximum value of SAR (measured) = 18.0 Wrkg

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

Reference Value = 73.83 V/m; Power Drift = 0,08 dB

Peak SAR {extrapolated) = 31,7 Wikg

SAR(1 g) = 8.43 W/kg: SAR(10 g) = 2.39 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
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 73.27 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 30.4 Wikg

SAR(1 g) = 8.22 W/kg; SAR(10 g) = 2.35 W/kg

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

Ratio of SAR at M2 to SAR at M| = 67.4%

Maximum valuc of SAR (measured) = 19.7 W/kg

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

Reference Value = 70.88 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 31.62 W/kg

SAR(1 g) = 8.08 W/kg; SAR(10 g) = 2.29 W/kg

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

Ratio of SAR at M2 to SAR at M| = 65.8%

Maximum value of SAR (measured) = 20.1 Wrkg

-7.60
-15.20
-22.80

-30.40

-38.00

0dB = 20.1 W/kg = 13.03 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 15.07.2024
Test Laboratory: SPEAG, Zurich, Switzerland

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

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

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

Medium parameters used: f = 5500 MHz; o = 5.86 S/m; & = 48.5; p = 1000 kg/m®

Medium parameters used; f = 5600 MHz; ¢ = 6 S/m; ¢, = 48.3; p = 1000 kg/m’

Mcdium parameters used: f= 5800 MHz; ¢ = 6.29 S/m; & = 48; p = 1000 kg/m*

Phantom scction: Flat Section

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

DASYS52 Configuration:

= Probe; EX3DV4 - SN3503; ConvF(5.15, 5.15, 5.15) @ 5250 MHz, ConvFi4.69, 4.69, 4.69) @ 5500
MHz, ConvFE(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)

o Electronics: DAE4 Sn601; Calibrated: 22.05.2024

« Phantom: Flat Phantom 5.0 (back); T'ype: QD 000 P50 AA; Serial: 1002
« DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 65.02 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 28.5 Wrkg

SAR(1 g) = 7.48 W/kg; SAR(10 g) = 2.09 W/kg

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

Ratio of SAR at M2 (o SAR at M1 = 67%

Maximum value of SAR (measured) = 18.2 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, =550 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 64,97 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 32,3 Wikg

SAR(1 g) =7.92 W/kg; SAR(10 g) = 2.20 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 64.8%

Maximum value of SAR (measured) = 19.8 W/kg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.05 V/m; Power Drift =-0.07 dB

Peak SAR (extrapolated) = 33.4 W/kg

SAR(1 g) = 7.89 W/kg; SAR(10 g) = 2.21 W/kg

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

Ratio of SAR at M2 to SAR at M1 =63.6%

Maximum value of SAR (measured) = 20.0 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 62.84 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 32.2 W/kg

SAR(1 g) = 7.4 W/kg; SAR(10 g) = 2.05 W/kg

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

Ratio of SAR at M2 1o SAR at M| =62,7%

Maximum value of SAR (measured) = 19.2 Wikg

-5.00
-10.00
-15.00

-20.00

-25.00

0dB =20.0 W/kg = 13.01 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.

H B
D450V3-1053 ead ody
Impedance Return Loss Impedance Return Loss
Date Measured rgl imag jQ dB r?‘jl imag jQ dB
04/14/22 53.67 -6.74 -23.23 50.90 -4.18 -22.45
02/11/23 49.82 -7.88 -21.75 49.88 -7.06 -22.05
2/21/24 51.93 -7.78 -21.32 48.47 -8.24 -22.07
Head Body
D2450Vv2-781
Impedance Return Loss Impedance Return Loss
Date Measured rt:;l imag jQ dB rgl imag jQ dB
12/29/21 49.68 3.52 -28.44 46.98 2.47 -28.03
10/06/22 49.60 4.17 -25.99 46.02 4.81 -25.01
10/01/23 53.71 1.84 -27.09 49.43 4.09 -24.68
D2450V/2-703 Head Body
Impedance Return Loss Impedance Return Loss
Date Measured rg' imag jQ dB rg" imag jQ dB
03/02/23 53.24 1.86 -28.87 49.21 2.54 -26.63
02/21/24 52.47 2.92 -27.15 48.25 3.32 -25.62
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