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Calibration Laboratory of S, Schwelzerischer Kalibrierdionst
Schmid & Partner e &/ = cs: Service suisse d'étalonnage
Engineering AG %g b Servizio svizero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzertand ﬁéﬂ? S swiss Callbration Service
NUTUT

Accradited by the Swiss Accreditation Service {SAS)
The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

— 3 ‘ Cortificate No: CLAT50-4016_Jan23

Accreditation No.: SCS 0108

Caibration procedure(s)

Calioration dale: ‘January 06, 2023

This calbration cerificate documents the traceabllity 1o national standards, which realize the physical units of measurements (S1).
Tha measurements and the uncartainties with confidance probability are given an the foliowing pages and are part of the certificate.

All calbrations have been conducied i the closed laboralory facility: environment temperature (22 + 35°C and humidity < 70%

Calbration Equipment used (M&TE oritical for calibration)

218

Primary Standards 0# Cal Date (Cartdicate No.) Scheduled Calbration

Power meter NRP SN; 104778 04-Apr-22 (No, 217-03525/03524) Ape-23

Power sensor NRP-201 SN: 103244 04-Apr-22 (No. 217-03524) Apr-23

Power sansor NRP-Z91 SN: 103245 0d-Apr-22 (No. 217-0352%) Apr-23

Refarence 20 d8 Attenuatar SN: CC2552 (20x) 04-Apr-22 (No. 217-03527) Apr23

Type-N mismatch combination SN: 310882 / 06327 04-Apr-22 (No. 217-03528) Apr-23

Relerence Probs EX3DV4 SN. 3877 06-Jan-23 {(No. EX3-3877_Jan23) Jan-24

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

S dary Standards 1D # Check Date (in house) Scheduled Chack

Power meter NRP2 SN: 107183 08-Now-21 (in house check Dec-22) In house check: Dec-24

Power sensor NRP-Z91 SN: 100822 15-Dec-04 (in house check Doc-22) In house check: Dec-24

Power sensor NRP-Z91 SN: 100418 01-Jan-04 (in house check Dec-22) In house check: Dec-24

RF generator HP 8648C SN: US3642001700  (4-Aug-89 (1 house chack Jun-22) In house check: Jun-24

Network Analyzer Agllent E63584 | SN; US41080477 31-Mar-14 (in house check Oct-22) In housa check: Oct-24

Nare Function san

Calbeated by: Aidonla Geargadou Labaratory Technician (T, e
==

Approved by Svan Kihn ‘Technical Manager

Z&h_

Issued: January 16, 2023

This calibration cestificate shall not be reproduced axcapt in full without writlen approval of the laboratory.

Certificate No: CLA150-4016_Jan23
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Calibration Laboratory of S8, Schwalsertecher Kallrierdiontt

Schmid & Partner A Service sulsse d'étalonnage
Engineering AG BN Servizio svizzero di tarstura

Zeughausstrasse 43, B004 Zurich, Switzertand % 4@.\-“‘} Swiss Callbration Service

Accradied by the Swiss Accreditaion Servica (SAS) Accraditation No.: SCS 0108

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

Multilateral Ag t for the recognition of calibration cortificates

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%.
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Measurement Conditions

DASY system configuration, as far as not given on page 1,

DASY Version DASYS V52,104

Extrapolation Advanced Extrapolation

Phantom ELI4 Flat Phantom Shell thickness: 2 £ 0.2 mm

EUT Positioning Touch Position

Zoom Scan Resolution dx,dy =4.0 mm, dz = 1.4 mm Graded Ratic = 1.4 (Z direction)

Frequency 150 MHz £ 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 20*C 52.3 0.76 mhe/m

Measured Head TSL parameters {(22.020.2)°C 512+6% 0.76 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 1 W input power 3.79 Wikg

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 measurad 1 W input power 2.50 Wikg

SAR for nominal Head TSL parameters normalized 1o 1W 2.49 Wikg £ 18,0 % (k=2)
Body TSL parameters

The following parameters and calculations were apphed,
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 61.9 0.80 mho/m

Measured Body TSL parameters {(220+02)°C 616+6% 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 cendition

SAR measured 1 W input power 2.58 Wikg

SAR for nominal Body TSL parameters normallzed to 1W 2.55 Wikg £ 18.0 % (k=2)

Certificate No: CLA150-4016_Jan23
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 47.80+36 0

Return Loss -274d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 501 02-25i0
Retumn Loss -32.108B
Additional EUT Data
[ Manutactured by | SPEAG

Centificate No: CLA150-4016_Jan23 Pagedof8



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; 6 = 0,76 S/m; & = 51.2; p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI €63.19-2011)

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)

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 HSL-LF Tissue/CLA150, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (8x10x8)/Cube 0: Mcasurement 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 W/kg

Smallest distance from peaks to all points 3 dB below = 19,4 mm

Ratio of SAR at M2 10 SAR at M1 = 80.9%

Maximum value of SAR (measured) = 5.36 Wikg

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

Ceificate No: CLA150-4016_Jan23 Pege 50l 8



Impedance Measurement Plot for Head TSL
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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; 0 = 0.81 S/m; & = 61.6; p = 1000 kg/m?
Phantom section: Flat Section

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

DASY52 Configuration:
* Probe: EX3DV4 - SN3877; ConvF(11.56, 11.56, 11.56) @ 150 MHz: Calibrated: 06.01.2023
* Sensor-Surface: |.4mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn634; Calibrated: 26.01,2022
* Phantom: ELI v4.0; Type: QDOVAQOO1BB: Serial: TP: 1003
* DASY5252.10.4(1535); SEMCAD X 14.6.14(7501)

CLA Calibration for MSL-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 = 81.76 Vim; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 7.26 W/kg

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

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

Ratio of SAR at M2 to SAR at M1 = 8§1.2%

Maximum value of SAR (measured) = 5,46 Wikg

-2.81

-5.61

-8.42

-11.22

-14.03

0 dB = 5.46 Wrkg = 7.37 dBW/kg

Certificate No: CLA150-4016_Jan23 Page 7 0! 8



Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

Client

Qbject

Calbration procedurels)

Calinration date:

CALIBRATION CERTIFICA

S Schweizerischer Kalibrierdienst

c Sorvice sulsse d'étalonnage
Servizio svizzero di taratura

S swiss Calibration Service

Acereditation No.: SCS 0108

Cotificate No: DAS0V3-1077_Jui21

D450V3 - SN:1077

QA CAL-15.v9

July 09, 2021

Calibration Equipmant used (ME&TE critical for catbiration)

This calibration certificate documaents the traceability 1o national standards, which realtze the physi

n Procedure for SAR Validation Sources below 700 MHz

units of t5 (S1).

The measuremants and the uncertainties with confidenca probabllity are given on tha following pages and are part of tha cerlificate.

Al calibrations have bean conducted in the closad laboratory faclity: environment temperature (22 + 3)°C and humlidty < 70%,

Primary Stardards D# Ca Date (Cortificata No.) Scheduled Catbration

Power mater NRP SN: 104778 08-Apr-21 (No. 217-03291003292) Apr-22

Pawer sensor NRP-Z91 SN: 103244 08-Apr21 (No, 217.03291) Apr-22

Power sansor NRP-291 SN: 103245 08-Apr-21 (No. 217-03292) Apr-22

Rederence 20 dB Attenuator SN: CC2552 {20x) 08-Apr-21 {No. 217-03343} Apr-22

Type-N mismatch combination SN: 310982 /06327  08-Apr-21 (No, 217-03244) Apr22

Rederence Probe EX3DV4 SN: 3877 30-Dec-20 (No, EX3-3877_Dec20) Dec-21

DAE4 SN 654 28-Jun-21 (No. DAE4-654_Jun2t) Jun-22

Secondery Standards oW Check Date (in house) Scheduled Chack

Power mater E44198 SN: GB41293874 06-Apr-16 {in hause check Jun-20) In hause check: Jun-22

Power sensor E4412A SN: MYd41498087 08-Agr-16 {in hause check Jun-20) In house chack: Jun-22

Pawer sensor E4412A SN: 000110210 06-Apr-16 (in house chack Jun-20) In house chedk: Jun-22

RF generator HP 8648C SN: US3542001700  04-Aug-99 (in house check Jun-20) In house chedkc: Jun-22

Netwark Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in house check Oct-20) In hause chack: Oct-21
Name Function

Calibeated by: Jetiey Katzman Laboeatory Technician / %

Agproved by: Kafa Pokovic Téchnical Marager

e

Issued: July 9, 2021

This callbration certificata shall not be reproduced except In full without veitten epproval of tha laboratory.

Certificate No: D450V3-1077_Jul21
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, B004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst
Service sulsse détalonnage

c Servizio svizzero di taratura

S Swiss Calibration Service

Accredlited by the Swess Accradiiation Sarvice {SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Ags t for the gnition of calibration cortificates

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-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.

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

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

Certificate No: DASOV3-1077 _Jul21 Page 201 8



Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASY52 V52,104
Extrapolation Advanced Extrapolation
Phantom ELl4 Flat Phantom Shell thickness: 2 + 0.2 mm
Distance Dipole Center - TSL 15 mm with 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 (220+02)°C 43226% 0.87 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 1.16 Wkg
SAR for nominal Head TSL parameters normalized to 1W 4.63 Wikg = 18.1 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measurad 250 mW input power 0.772 Wikg
SAR for nominal Head TSL parameters normalized to TW 3.08 W/kg = 17,8 % (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 mho/m
Measured Body TSL parameters (22.0£02)°C 56.7+6 % 0.93 mhoim £ 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 1.15 Wikg
SAR for nominal Body TSL paramaters normalized to 1W 4.64 Wikg = 18.1 % (k=2)
SAR averaged over 10 cm? (10 g) of Body TSL condition
SAR measured 250 mW input power 0.774 Wikg
SAR for nominal Body TSL parametars normalized to 1W 3.12 W/kg £ 17.6 % (k=2)

Certificate No: D450V3-1077_Jul21
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point S510Q-63jQ
Return Loss -222d8
Antenna Parameters with Body TSL
Impedance, transtormed to feed point 5240-98jQ
Return Loss -20.2dB
General Antenna Parameters and Design
| Etectrical Delay (one direction) | 1.351 ns

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

The dipole is made of standard semirigid coaxal cable. The centar conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals, On some of the dipoles, small end caps
are added to the dipole arms In order to improve matching when loaded according to the position as explained in the
"Measurement Conditions® paragraph. The SAR data ara 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

Certificate No: D450V3-1077_Jul21
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DASYS5 Validation Report for Head TSL

Date: 07.07.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V3; Serial: D450V3 - SN:1077

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

Medium parameters used: f = 450 MHz; o = 0.87 S/m; & =43.2; p = 1000 kg/m"'i
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: EX3DV4 - SN3877; ConvF(10.64, 10.64, 10.64) @ 450 MHz; Calibrated: 30.12.2020
= Sensor-Surface: [.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn654; Calibrated: 28.06.2021
« Phantom: ELI v4.0; Type: QDOYAO0IBB; Serial: TP: 1003
o DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 39.23 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 1.79 W/kg

SAR(1 g) = 1.16 W/kg; SAR(10 g) = 0.772 W/kg

Smallest distance from peaks to all points 3 dB below: Larger than measurement grid (> 30 mm)

Ratio of SAR at M2 to SAR at M1 = 64.4%

Maximum value of SAR (measured) = 1.56 W/kg

I 0
-2.00

E

-4.00
-6.00

-8.00

-10.00

0dB = 1.56 W/kg = 1.93 dBW/kg

Certificate No: D450V3-1077_Jul21 Page 50f 8



Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 09.07.2021]

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V 3; Serial: D450V3 - SN:1077

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

Medium parameters used: f = 450 MHz; o = 0.93 $/m; & = 56.7; 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: 30.12.2020
Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn654; Calibrated: 28.06.2021

Phantom: ELI v4.0; Type: QDOVAOOIBB; 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 = 42.26 V/m; Power Drift =-0.03 dB

Peak SAR (extrapolated) = 1.76 Wikg

SAR(1 g) = 115 W/kg; SAR(10 g) = 0.774 W/kg

Smallest distance from peaks to all points 3 dB below: Larger than measurement grid (> 30 mm)

Ratio of SAR at M2 1o SAR at M1 = 65.5%

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

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

Certdicate No: D450V3-1077 _Jul21 Page 7of 8



Impedance Measurement Plot for Body TSL
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Calibration Laboratory of \@, e, Schwelzerischer Kalibrierdienst
Schmid & Partner %’E @\ g Service suisse d'étalonnago
Engineering AG o = Servizio svizero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland o N/ S Swiss Calibration Service
Accradited by the Swiss Accraditation Sendca (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

ciient  Motorola Solutions MY Certificate No: D750V3-1098_Oct21
CALIBRATION CERTIFICATE

Object D750V3 - SN:1098

Caliteation procedura(s} QA CAL-05.v11

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Caibration date: October 08, 2021

This calibration certéicate documents the traceabllity %o national standards, which resiza the physical unlts of measurements (S1),
The measuraments and the uncartainties with confidence prabability are given on the following pages urd are part of the centificate,
All calbrations have baen conductad in the closed Isboratory facdity: environmant tomperalure (22 + 3)°C and humidily < 70%.

Calibeation Equipment used (METE critical for calbration)

Primary Standerds D # Cal Date (Cestificate No.) Schaduled Calibration

Power meter NRP SN: 104778 08-Apr-21 (No, 217-03291X6292) Ape-22

Power sansor NAP-291 SN: 103244 09-Ape-21 (No. 217-03291) Ape22

Power sansor NAP-Z91 SN: 103245 00-Apr-21 (No. 217-03292) Aper-22

fiateranca 20 dB Attenuator SN: BHO394 (20K) 09-Apr-21 (No. 217-08343) Apr-22

Type-N migmalch combination SN 310962 /06327  09-Apr-21 (No. 217-03344) Apr22

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

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

Secondary Standards iD# Chack Date (in heuse) Scheduled Check

Power meter E44198 SN; GB336512475 30-0Oct-14 (in house check Oct-20) In house check: Oc1-22

Pawer saneor HP 8481A SN: US37292763 07-0ct-15 (in house check Oct-20) In house check: Oct-22

Pawer sansor HP 84814 SN: MY41092317 07-0c1-15 {in housa check Oct-20) In house check: Oct-22

AF ganarator RAS SMT-06 SN: 100872 15-Jun-15 (In house chack Oct-20) In house check: Det-22

Network Anatyzer Agllent EBIS8A | SN: US41080477 31-Mar-14 (in house chack Oct-20) In house chack: Oal-22
Name Function

Caflbrated by: Jaltrey Katzman Laboratory Techniclan

Approved by: Katja Pokovic Technica! Managsr ‘ﬂ 6;__,

Issued: October 8, 2021

This calibeation certificate shall not be reproduced except in full withou! written appravis! of the laboratory,

Certiticate No: D750V3-1088_Oct21 Page 1 of B



Calibration Laboratory of S,

' S, S Schweizerischer Kallbriordienst
Schmid & Partner s Z c Sorvice suisse d'éalonnage
Engineering AG S 3 Servizlo svizzero di taratlura
Zeughausstrasse 43, 8004 Zurich, Switzeriand NG S Swiss Calibration Service
! syl W
Accredited by the Swiss Accredilalion Service (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:

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.

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 Retumn Loss ensures low
refiected power. No uncertainty required.

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

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

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

DASY system configuration, as far as not given on page 1,
DASY Version DASY52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 750 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were apphied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 419 0.89 mho/m
Measured Head TSL parameters (220 0.2)°C 412+6% 0.90 mho/m £ 6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.16 Wikg
SAR for nominal Head TSL parameters normalized to 1W 8.54 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 1.40 Wikg
SAR for nominal Head TSL parameters normalized to 1W 5.55 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.5 0,96 mho/m
Measured Body TSL parameters (22.0+0.2)°C 555x68% 095 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 2.15 Wikg
SAR for nominal Body TSL parameters normalized to 1W 8.87 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.41 Whkg
SAR for nominal Body TSL parameters normalized 1o 1W 5.68 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impadance, transformed to leed point 5340Q-24 0
Retum Loss -27.9dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point 48.00Q-50[Q
Retum Loss -25.7d8
General Antenna Parameters and Design
| Esectrical Delay (one direction) | 1.034 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is 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 tha dipole arms in order to impreve matching when loaded according 1o the position as explained in the
‘Measurement Conditions” paragraph. The SAR data are not affected by this change. The averall dipsle length is stil

according to the Standard.

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

feedpoint may be damaged.

Additional EUT Data

mvulaaucod by

SPEAG

Certificate No: D760V3-1088_0ct21
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DASYS Validation Report for Head TSL

Date: 08.10.2021
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN:1098

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

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

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

DASYS52 Configuration:
s Probe: EX3DV4 - SN7349; ConvE(10.11, 10.11, 10.11) @ 750 MHz: Calibrated: 28.12.2020
o Sensor-Surface: 1 4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 02.11.2020
« Phantom: Flat Phantom 4.9 (front); Type: QD 001 P49 AA; Serial: 1001
« DASYS5252.10.4(1535), SEMCAD X 14.6,14(7501)

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

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

Peak SAR (extrapolated) = 3.26 W/kg

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

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

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

Maximum value of SAR (measured) = 2.87 Wikg

°%

-2.20

-4.40

-6.60

-8.80

-11.00

0 dB = 2.87 Wikg = 4.58 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 07.10.2021
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN: 1098

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

Medium parameters used: £ =750 MHz; 6 = 0.95 S/m; & = 55.5; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(10.23, 10.23, 10.23) @ 750 MHz, Calibrated: 28.12.2020
« Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 02.11.2020
» Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001
« DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

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

Peak SAR (extrapolated) = 3.26 W/kg

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

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

Ratio of SAR at M2 to SAR at M1 = 66.2%

Maximum value of SAR (measured) = 2.85 W/kg

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

Cartificate No: D750V3-1098_0c121 Page 7of 8



Impedance Measurement Plot for Body TSL
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Schmid & Partner
Engineering AG

Zeughausstrasse 43, B004 Zurich, Switzeriand

Accrediled by the Swiss Accreditation Sarvica (SAS)
The Swiss Accraditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

client  Motorola Solutions MY

S Schwelzerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero ol taratura

S Swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No: D750V3-1142_Oct22

Calibration date:

CALIBRATION CERTIFICATE
Object D750V3 - SN:1142
Calibration procedure(s) QA CAL-05.v11

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

October 24, 2022

Calibration Equipment used (MATE critical for calitration)

This calibration certiicate doouments the aceability to national standards, which reailze the physical urnits of measuremants (S1).
ThemeasummundmommmmmeMTHylmmmmmemmdmmmmo.

Mwmmruvamnwnmmmmmmmyww amironment temperature (22 » 3)°C and humidty < 70%,

Prinary Standards D ¥ Cal Date (Certificate No.} Scheduled Calibration
Power mater NRP SN: 104778 04-Apr-22 (No. 217-03525/03524) Apr23
Power sansor NAP-291 SN: 103244 04-Apr-22 (No. 217-03524) Apr-23
Pawer sensor NAP-Z91 SN: 103245 04-Apr-22 (No. 217-03526) Apr-23
Refarence 20 dB Attanuator SN: BHO394 (20k) 04-Apr-22 (No. 217-03627) Apr-23
Type-N mesmatch combination SN 310862/06327  (M-Apr-22 (No. 217-03528) Apr-23
Ralarance Probe EX30V4 SN: 7349 31-Dec-21 (No, EX3-7348_Dec21) Dec-22
DAE4 SN: 801 31-Aug22 (No, DAE4-601_Aug22) Aug-23
Secondary Standards 10 # Chack Date (in house) Scheduled Check
Power melor E44198 SN: GB39512475 30-Oct-14 {In house check Oct-22) In house check: Oct-24
Power sensor HP BAB1A SN: Usa72e2783 07-0ct-15 {in hause check Oct-22) In house checke Oct-24
Power sansor HP 8481A SN: MY41053315 07-Oct-15 (In hause chack Oct-22) In house check: Oct-24
RF ganerator RAS SMT-06 SN: 100972 15-Jun-15 {In house check Oct-22) in house check: Oct-24
Network Analyzer Aghent EB3S8A | SN: US41080477 31-Mar-14 (in house chack Oct-22) In house check: Oct-24

Name Function
Calibratod by: Jettrey Katzman Labaratory Technician &

—

Appraved by Svan Kilhn Technical Manager

S‘.&“‘

Issued: October 25, 2022

mscammsoncmﬁmummuwmwnlunwwmmmuanlmq.
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Calibration Laboratory of ‘_\-‘\‘@"';,_ Schwelzerischer Kalibrierdionst

Schmid & Partner A Service suisse d'étalonnage
Engineering AG % Servizio avizzoro d taratura

Zoughausstrasse 43, BO04 Zurich, Switzerland % N Swiss Calibration Service

Accrodited by the Swiss Accreditation Sesvice (8A5)
The Swiss Accreditation Service is one of the signatories to the EA
Nultilateral Agreement for the recognltion of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Accraditation No.: SCS 0108

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

Certificate No: D750V3-1142_Oct22 Page 2 0f 8



Measurement Conditions

DASY system configuration, as far as not given on page 1,
DASY Version DASYs52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 750 MHz + 1 MMz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 41.9 0.88 mho/m
Measured Head TSL parameters (220+02)*C 41.3£6% 0.90 mho/m + 6 %
Head TSL temperature change during test <05°C e en
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.14 Wkg
SAR for nominal Head TSL parameters normalized to 1W 8.46 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.40 W/kg
SAR for nominal Head TSL parameters normalized to 1W 5.556 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.5 0.86 mho/m
Measured Body TSL parameters (220+0.2)°C 553+6% 0.95 mho/m 4+ 6 %
Body TSL temperature change during test <05°C e —een
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.15 Wikg
SAR for nominal Body TSL parameters normalized to 1W 8.66 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.42 Wikg
SAR for nominal Body TSL parameters normalized to 1W 5.71 Wikg = 16.5 % (k=2)

Certificate No: D750V3-1142_Oct22
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Appendix (Additional assessments outside the scope of SCS 01 08)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5560-16jQ
Return Loss -252d8

Antenna Parameters with Body TSL

Impedance, transiormed to feed point 5030-59jQ
Return Loss -24.5dB

General Antenna Parameters and Design

| Etectricai Delay (one direction) | 1.035 ns B

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 conductor of the feeding line is directly connected 1o the
sacond arm of the dipole. The antenna s theretore short-circuited for DC-signals. On some of the dipoles, smali end caps
are added 1o the dipole arms in order to improve maiching when loaded according to the position as explained in the
“"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data

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

Date: 24.10.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1142

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

Medium parameters used: = 750 MHz; o = 0.9 S/m; &, = 41.3; p = 1000 kg/m*
Phantom section: Flat Section

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

DASY52 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(10.11, 10.11, 10.11) @ 750 MHz; Calibrated: 31.12.2021
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn601; Calibrated: 31.08.2022
» Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001
* DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 59.24 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.19 Wikg

SAR(1 g) = 2.14 W/kg; SAR(10 g) = 1.4 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 66.5%

Maximum value of SAR (measured) = 2.83 W/kg

-2.00
-4.00
-6.00

-10.00

0 dB =2.83 W/kg = 4.52 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 24.10.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN:1142

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

Medium parameters used: f = 750 MHz; 6 = 0.95 $/m; & = 55.3; p = 1000 kg/m*
Phantom section: Flat Section

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

DASY52 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(10.23, 10.23, 10.23) @ 750 MHz; Calibrated: 31.12.2021
* Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 31.08,2022
= Phantom: Flat Phantom 4.9 (Back): Type: QD 00R P49 AA; Serial: 1005
* DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 62.20 Vim; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.25 Wikg

SAR(1 g) = 2.15 W/kg; SAR(10 g) = 1.42 W/kg

Smallest distance from peaks to all points 3 dB below = 18.6 mm

Ratio of SAR at M2 to SAR at M1 = 66.2%

Maximum value of SAR (measured) = 2.88 W/kg

0 dB =288 W/kg = 4.59 dBW/kg
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Impedance Measurement Plot for Body TSL
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Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland S

Swiss Calibration Service

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

cient  Notorola Solutions MY

Accreditation No.: SCS 0108

Certificate No: D835V2-4d029_Aug21

CALIBRATION CERTIFICATE
Object DB835V2 - SN:4d029
Calbration procadure(s) QA CAL-05.v11

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration date: August 27, 2021

This calivration certificate documants the traceabiity to naticnal standards, which reafize the physical units of measurements (SI).
The moeasurements and the uncartainties with confidance probability are givan on the folowing pagas and are part of the ceniicate

All calibrations have bean conductad In the closed laboratory facility: ervironment temperature (22 = 3)°C and humidty < 70%.

Calbration Equipment used (MATE criticad for calibration)

Prmary Standards 1D ¥ Cal Date (Cert#icate No.) Schaeduled Calbration

Power matar NRP SN 104778 09-Apr21 (No, 217-0329103292) Ape-22

Power sansor NRP-Z91 SN: 103244 09-Apr-21 (No. 217-03291) Ape22

Powes sensor NAP-Z91 SN 103245 08-Apr-21 (No. 217-03292) Ape-22

Aeleronce 20 dB Attenuator SN: BHB394 (20k) 09-Apr-21 (No, 217-03343) Ape-22

Type-N mismatch combination SN: 310082 / 06327 09-Ape-21 (No. 217-03344) Ape22

Helevence Probe EX3DV4 SN: 7349 26-Dec-20 (No. EX3-7348_Dec20) Dec-21

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

Secondary Standards 1D # Check Date (in h ) Schaduled Chack

Powor meter E441968 SN. GB38512475 30-0ct1-14 (0 house chack Oct-20) In house chack: Oct-22

Power sansor HP B4B1A SN: USa7292783 07-0c1-15 (in house chack Oct-20) In house chack: Oct-22

Power sansor HP B4B1A SN: MY41092317 07-0c1-15 (in house chock Oct-20) In house chack: Oct-22

AF genarator AES SMT-06 SN: 100072 15-Jun-15 {in house chack Oct-20) In house check: Oot-22

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

Calibrated by: Jeltrey Katzman Laboratory Tachnician /

Appeoved by: Katja Pokovic Technical Manager

Issuad: August 27, 2021

This calibeation certificate shall not be reproduced except in full withoul written approval of the laboratory,
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Calibration Laboratory of S, Schwelzarischer Kallbrierdionst

Schmid & Partner %—;—é@ Service sulsse d'étalonnage
Engineering AG BNt Servizio svizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzerland g @'\“\e Swiss Calibration Service

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

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

Multitateral Agr t for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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

* 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%.
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Measurement Conditions
DASY system configuration, as far as not gven on page 1.

DASY Version DASYS2 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency B35 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.90 mha/m
Measured Head TSL parameters (220x0.2)°C 41626% 0.92 mho/m 6 %
Head TSL temperature change during test <0.5°C e
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 2,50 Whg
SAR for nominal Head TSL parameters normalized to 1W 9.84 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.61 Wikg
SAR for nominal Head TSL parameters nermalized to 1W 6.36 Wikg + 16.5 5% (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.2 0.87 mha/m
Measured Body TSL parameters (22.0+0.2)°C 549x6% 0.99 mho/m £ 86 %
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 2,50 Whka
SAR for nominal Body TSL parameters normalized to 1W 9.83 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 250 mW Input power 1.68 Wikg
SAR for nominal Bedy TSL parameters normalized to 1W 6.62 Wikg + 16.5 % (k=2)

Certificate No: DB35\2-4d029_Aug21 Page 3 of 8



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

Impedance, transformed 1o feed point 51.00-25 12
Retum Loss -31.608B

Antenna Parameters with Body TSL

Impadance, transformed 1o feed point 500Q-57Q
Retumn Loss «24.9d8

General Antenna Parameters and Design

| Electrical Detay (one direction) | 1.387 ns |

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

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

l Manufactured by SPEAG
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DASYS5 Validation Report for Head TSL

Date: 27.08,2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d029

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

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

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

DASY52 Configuration:
+ Probe: EX3DV4 - SN7349; ConvF(9.69, 9.69, 9.69) @ 835 MHz; Calibrated: 28.12.2020
* Sensor-Surface: 1.4mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 02.11.2020
+ Phantom: Flat Phantom 4.9 (front), Type: QD 00L P49 AA; Serial: 1001
« 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=Smm

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

Peak SAR (extrapolated) = 3.80 Wikg

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

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

Ratio of SAR at M2 to SAR at M1 = 65.6%

Maximum value of SAR (measured) = 3.36 Wrkg

-2.00
-4.00
-6.00
-8.00

-10.00

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

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

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

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

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

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

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

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

Peak SAR (extrapolated) = 3.57 W/kg

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

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

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

Maximum value of SAR (measured) = 3,24 W/kg

-10.00

0dB =324 Wkg=5.11 dBW/kg
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Impedance Measurement Plot for Body TSL
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Accreditation No.: SCS 0108

Certificate No: D1800V2-278_Jan23

Calibration procedure{s)

Calbration date:

January 16, 2023

Calibration Equipment usad (M&TE critical for calibrafion)

This calibration carfficate documents the traceabllity to national standards, which realize tha physi
The measurements and the uncertainsas with confidence prababllity are given on the following pages and are part of the certificale.

| units of

rits (S1)

All caliorations have been conducted In the dosed laboratory faclity: environment temperature (22 £ 3)°C and humidity < 70%.

This callbration certificate shad not be rep!

Primary Standards 0¥ Cal Date (Certificate No.) Scheduled Calibrasion

Power meter NRP SN 104778 O4-Apr-22 (No. 217-03525/m03524) Apr-23

Power sensor NRP.Z81 SN 103244 04-Apr-22 (No. 217-03524) Ape-23

Power sensor NRP-Z#1 SN: 103245 D4-Apr-22 (No. 217-03525) Apr23

Referance 20 ¢8 Attenuator SN: BHIA4 (20K) 04-Apr-22 (No. 217-03527) Ape-23

Type-N mismatch combination SN: 310882 7 06327 M-Apr-22 (No. 217-03528) Ape-23

Roferencs Probe EX30V4 SN: 7340 10-Jan-23 (No, EX3.7348_Jan23) Jan-24

DAEA SN: 6N 19-Dac-22 (No. DAE4-801_Dac2?) Dac-23

Secandary Standards D g Check Dale (in house) Schedued Check

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

Power sensor HP 8481A SN: US37292763 07-0ct15 {in house chedk Oct-22) In house chedk: Oct-24

Power sansor HP 8481A SN: MY41083315 07-0ct-15 {in house cheds Oct-22) In house check: Oct-24

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

Network Anslyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in house chack Oct-22) in house check: Oct-24
Name Signature ~

Calibrated by: Paulo Pina oealory Technlolan ¢7——7¢>

Approved by: Sven Kiihn

AL

issued: January 17, 2023

axcept In ful without written approval of the labaratory.
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S

Z /—/‘\\ = Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland s /ﬁ\“\‘. Swiss Calibration Service
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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.

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

e 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.

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

s 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: D1800V2-278_Jan23 Page 2 of 8



Measurement Conditions

DASY system configuration, as far as nol given on page 1.
DASY Version DASY52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
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 {(220+02)"C 39.326% 1.38 mho/m £ 86 %
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 Wika
SAR for nominal Head TSL parameters normalized to 1W 37.6 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 4.88 Whg
SAR for nominal Head TSL parameters normafized to 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 mhaol/m
Measured Body TSL parameters (22.0+0.2)°C 528+6% 1.83 mho/m £ 6 %
Body TSL temperature change during test <05°C eee aeee
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.72 Wikg
SAR for nominal Body TSL paramelers 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 Wikg
SAR for nominal Body TSL parameters normalized to 1W 20.4 Wikg % 16.5 % (k=2)

Cerfificate No: D1800V2-278_Jan23
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 4910-69|0
Return Loss -23.1d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4460Q-68)Q
Retumn Loss -208d8B

General Antenna Parameters and Design

I Elactrical Delay (one direction) I 1197 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is direclly cennected to he
second arm of the dipole. The antenna is therefore shorl-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 tength is still
according to the Standard.

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

Additional EUT Data

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

Date: 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: {= 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)

DASYS2 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 Wikg

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
I u
-3.10
m
6.20
-9.30

-12.40
-15.50

0 dB = 14.6 Wkg = 11.64 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 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: = 1800 MHz; ¢ = 1.53 S/m; &= 52.8; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.44, 8.44, 8.44) @ 1800 MHz; Calibrated: 10.01,2023
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 19.12.2022
« 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=Smm, 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 W/kg

-2.80
5.60
-8.40
-11.20

-14.00

0dB = 147 Wikg = 11.67 dBW/kg
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Impedance Measurement Plot for Body TSL
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[CALIBRATION CERTIFICATE _

Object D1800V2 - SN:2d120
Callbration precadureds) QA CAL-05.v11

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Calrasion date October 28, 2022

Calibration Equipment used (M&TE critical for calibration)
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Primaey Stardards D # Cal Date (Cerfilicate No.) Scheduled Calbration

Pawes melor NRP SN: 104778 O4-Apr-22 (No. 217-03525/03524) Apr-23

Powor sensor NAP-Z91 SN: 103244 04-Apr-22 (No. 217-03624) Ape-23

Powee sansor NRP-Z91 SN: 1053245 04-Agr-22 (No. 217-03525) Ape-23

Reference 20 dB Attanuator SN: BH2394 (20k) 04-Apr22 (No. 217-03527) Apr-23

Typa-N mismatch combination SN: 310962 / 06327 04-Apr-22 (No. 217-00628) Apr-23

Aefarence Probe EX30V4 SN: 7340 31-Dac-21 (No. EX3-7346_Dec21) Dec-22

DAEA SN: 601 31-Aug-22 (No. DAE4-601_Aug22) Aug-23

Sacondary Standards D # Check Date (in house) Schedubed Chock

Powur matar E44198 SN: GB38512475 30-Oct-14 (in house check Oct-22) In housea check: Oct-24

Power sensor HP B4BTA SN: USar292783 07-0¢1-15 (in house check Oct-22) In house check: Oct-24

Power sensor HP 84B1A SN: MY41083315 07-Oct-15 (in housa chack Oct-22) In housa check: Oct-24

RF generator RAS SMT-06 SN 100872 15Jun-15 (In house check Oct-22) In housa check: Oct-24

Natwork Analyzee Agilent EBIS8A | SN: US41080477 31-Mar-14 (in houss check Oct-22) In housa check: Oct-24
Namo Funclion Signature

Calibrated by Jeton Kastragl Lahoratory Technician f c

Approved by; Sven Kihn Technical Manager S ~

Issuad: Octobar 29, 2022
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Accrediing by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multilatersd Agreement for the roecognition 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 62208-1528, “"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%.

Certificate No: D1800V2-2d120_0ci22 Page 20l 8



Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 V52.10.4
Extrapolation Advanced Exirapolation
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 (220202)"C 39.3+6% 1.38 mha'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 9.53 Wikg
SAR for nominal Head TSL parameters normalized to 1W 38,3 Wikg = 17.0 % (k=2)
SAR averaged over 10 em? (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 W/kg £ 16,5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mho/m
Measured Body TSL parameters (220202)°C 53626% 1.48 mho/m + 6 %
Body TSL temperature change during test <05°C e e
SAR result with Body TSL
SAR averaged over 1 cm?® (1 g) of Body TSL Condition
SAR measurad 250 mW input power 9.39 Wikg
SAR for nominal Body TSL parameters nomalized to 1W 38.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 250 mW input power 4.99 Wikg
SAR for nominal Body TSL parameters normalized to 1W 20.1 Wikg = 16,5 % (k=2)

Certificato No: D1800V2-2d120_Oct122
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 4640+33)0
Return Loss -258dB

Antenna Parameters with Body TSL

Impedance, transtormed 1o feed point 42404160
Return Loss -21.5dB

General Antenna Parameters and Design

| Etectricat Delay (one direction) [ 1.204 ns

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

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

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

Additional EUT Data

Manutactured by SPEAG
I ]
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DASYS Validation Report for Head TSL

Date: 28.10.2022
Test Laboratory: SPEAG, Zurich, 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 = 1.38 S/m; & = 39.3; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
¢ 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
» 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=5mm

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 Wrkg

I 0
-3.00

L

-12.00

-15.00

0dB =149 W/kg = 11,72 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

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

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

Medium parameters used: = 1800 MHz; 6 = 1.49 S/m; & = 53.6; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.44, 8.44, 8.44) @ 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 (back); Type: QD 000 PSO AA; Serial: 1002
« DASY52 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 M| =58,1%

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

dB

l 0
-3.44

il

-6.688

-10.33

-13.77

17.21

0dB = 14.1 W/kg = 11.48 dBW/kg
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Impedance Measurement Plot for Body TSL
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[CALIBRATION CERTIFICATE _

Object D1800V2 - SN:2d120
Callbration precadureds) QA CAL-05.v11

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Calrasion date October 28, 2022

Calibration Equipment used (M&TE critical for calibration)
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Primaey Stardards D # Cal Date (Cerfilicate No.) Scheduled Calbration

Pawes melor NRP SN: 104778 O4-Apr-22 (No. 217-03525/03524) Apr-23

Powor sensor NAP-Z91 SN: 103244 04-Apr-22 (No. 217-03624) Ape-23
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DAEA SN: 601 31-Aug-22 (No. DAE4-601_Aug22) Aug-23
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Powur matar E44198 SN: GB38512475 30-Oct-14 (in house check Oct-22) In housea check: Oct-24

Power sensor HP B4BTA SN: USar292783 07-0¢1-15 (in house check Oct-22) In house check: Oct-24

Power sensor HP 84B1A SN: MY41083315 07-Oct-15 (in housa chack Oct-22) In housa check: Oct-24

RF generator RAS SMT-06 SN 100872 15Jun-15 (In house check Oct-22) In housa check: Oct-24

Natwork Analyzee Agilent EBIS8A | SN: US41080477 31-Mar-14 (in houss check Oct-22) In housa check: Oct-24
Namo Funclion Signature

Calibrated by Jeton Kastragl Lahoratory Technician f c

Approved by; Sven Kihn Technical Manager S ~

Issuad: Octobar 29, 2022
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Calibration Laboratory of \‘Q\\'_é/l’/ S Schweizerlscher Kalibrierdienst
Schmid & Partner % ¢ Service suisse détslonnage
Engineering AG o Servizio svizzero di taratura
Zoughausstrasse 43, B00A Zurich, Switzerland Sy S swiss Catibration Service
ol
Accrediing by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multilatersd Agreement for the roecognition 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 62208-1528, “"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%.

Certificate No: D1800V2-2d120_0ci22 Page 20l 8



Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 V52.10.4
Extrapolation Advanced Exirapolation
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 (220202)"C 39.3+6% 1.38 mha'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 9.53 Wikg
SAR for nominal Head TSL parameters normalized to 1W 38,3 Wikg = 17.0 % (k=2)
SAR averaged over 10 em? (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 W/kg £ 16,5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mho/m
Measured Body TSL parameters (220202)°C 53626% 1.48 mho/m + 6 %
Body TSL temperature change during test <05°C e e
SAR result with Body TSL
SAR averaged over 1 cm?® (1 g) of Body TSL Condition
SAR measurad 250 mW input power 9.39 Wikg
SAR for nominal Body TSL parameters nomalized to 1W 38.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 250 mW input power 4.99 Wikg
SAR for nominal Body TSL parameters normalized to 1W 20.1 Wikg = 16,5 % (k=2)

Certificato No: D1800V2-2d120_Oct122
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 4640+33)0
Return Loss -258dB

Antenna Parameters with Body TSL

Impedance, transtormed 1o feed point 42404160
Return Loss -21.5dB

General Antenna Parameters and Design

| Etectricat Delay (one direction) [ 1.204 ns

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

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

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

Additional EUT Data

Manutactured by SPEAG
I ]
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DASYS Validation Report for Head TSL

Date: 28.10.2022
Test Laboratory: SPEAG, Zurich, 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 = 1.38 S/m; & = 39.3; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
¢ 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
» 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=5mm

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 Wrkg

I 0
-3.00

L

-12.00

-15.00

0dB =149 W/kg = 11,72 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

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

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

Medium parameters used: = 1800 MHz; 6 = 1.49 S/m; & = 53.6; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.44, 8.44, 8.44) @ 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 (back); Type: QD 000 PSO AA; Serial: 1002
« DASY52 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 M| =58,1%

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

dB

l 0
-3.44

il

-6.688

-10.33

-13.77

17.21

0dB = 14.1 W/kg = 11.48 dBW/kg
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Impedance Measurement Plot for Body TSL
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Accreditod by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service Is ona of the signiatories to the EA
Multilateral Agreemant for the recognition of calibration certificates

Accraditation No.: SCS 0108

Centificate No: D2450V2-703_Jan23

alibration Procedure for SAR Validation Sources between 0.7-3 GHz
Calvration date: January 12, 2023

This calbration certificate documents the tracaabilty 1o nalional standards, which realize the physical uréts of measurements (St),
ThemeasuamentsandMemoemhmwlmmﬁdumopmbabl(yavegmnmmidmpegesmdmpano!humnms.

Mcalmtsﬁmshmbmwmmuhmdoeadhbomoryfaclmmmmmumm(zzta)‘cwmmw<70%.

Callbration Equipment used (M&TE critical for calibeasion)

MY

Primary Standards 1D # Cal Date (Cartficate No.) Schaduled Calrration

Power meter NRP SN: 104778 04-Apr-22 (No, 217-03525/03524) Apr-23

Powsr sansor NRP-Z91 SN: 103244 04-Apr-22 (No. 217-03524) Apr-23

Power sansor NRP-Z91 SN: 103245 04-Apr-22 (No. 217-03525) Apr-23

Reference 20 dB Attaruator SN BHEGHS (20k) 04-Ape-22 (No, 217-03527) Apr23

Type-N mizmaich combination SN: 310982 /06327  M-Ape-22 (No, 217-03528) Apr-23

Referance Probe EX3IDVA SN: 7340 10-Jan-23 (No. EX3-7349_Jan23) Jan-24

DAES SN: 801 19-D6c-22 (No. DAE4-B01_Dec2?) Dec-23

Socondary Standards 0# Chedk Dago (in house) Schaduled Check

Pawer meter E44198 SN; GB29512475 30-0ct-14 (in housa check Oct-22) In housa check: Oct-24

Pawsr sensor HP 8481A SN US37202783 07-0ct-16 (in housea check Oct-22) In house check: Oct-24

Power sensor HP B481A SN: MY 41083315 07-0ct-15 (in housa check Oct-22) In house check: Oct-24

RF panerator R&S SMT06 SN: 100872 15-Jun-15 (in house check Oct-22) In house check: Oct-24

Network Analyzer Agilent EBISBA | SN: LUS41080477 31-Mar-14 (in housae check 0c-22) In housa check: Oct-24
Name Signalura

Caibrated by:  daton Kasiras : l M

Appraved by: Svan Kihn

e

Issued: Jarary 17, 2023

This calibration certificate shall not be reproduced oxoupt in full without written appeoval of tha laboratory.
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Accredited by the Swiss Accraditation Service (SAS) Accreditation No,; SCS 0108

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

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

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

* Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The 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



Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASYS2 V52.10.4

Extrapolation Advanced Extrapolation

Phantom Medutar Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5mm

Frequency 2450 MHz £ 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 392 1.80 mhaoim

Measured Head TSL parameters (220+02)°C 387+6% 1.87 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 measurad 250 mW input power 13.4 Wikg

SAR for nominal Head TSL parameters normalized to 1W 52.3 Wikg £ 17.0 % (k=2)

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

SAR measured 250 mW inpul 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.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 62.7 1.95 mho/m

Measured Body TSL parameters (220£0.2)°C 51426% 204mhoim 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 12.7 Wikg

SAR for nominal Body TSL parameters normalized to 1W 49.4 Wikg £ 17.0 % (k=2)

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

SAR measured

250 mW input power

5.83 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

23.4 Wikg % 16.5 % (k=2)

Certificate No: D2450V2-703_Jan23
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedancs, transformed to feed point 53.30+34Q
Retum Loss -26.8dB

Antenna Parameters with Body TSL

Impedance, transtormed to feed point 4840+56jQ
Return Loss ~246dB

General Antenna Parameters and Design

| Electrical Detay (one dirsction) | 1147 ns |

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is direclly connectad to the
secend arm of the dipole. The antenna is therefore short-circuited for DC-signals, On some of the dipoles, smalt end caps
are added to the dipole arms in order to improve matching when loaded accarding 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 apphed to the dipole arms, bacause they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

l Manufaciured by SPEAG —I
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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/IEC/ANSIT C63.19-2011)

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.96, 7.96, 7.96) @ 2450 MHz; Calibrated: 10.01.2023
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sné01; Calibrated: 19.12.2022
e 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:
Mecasurement grid: dx=5mm, 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 W/kg; SAR(10 g) = 6.21 Wikg

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 W/kg

dB

0 dB =21.6 Wikg = 13.35 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS 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 C63.19-2011)

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.12, 8.12, 8.12) (@ 2450 MHz; Calibrated: 10.01.2023
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 19.12.2022
¢ Phantom: Flat Phantom 5.0 (back): Type: QD 000 P50 AA: Serial: 1002
» DASY352 52.10.4(1535); SEMCAD X 14.6,14(7501)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm 2/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=Smm

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 Wikg

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

dB
0
-3.60
7.20
-10.80
-14.40
-18.00

0dB = 19.9 Wkg=12.99 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughaussirasse 43, 8004 Zurich, Switzerland

Accrediled by the Swiss Accredtation Servica (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates

Service sulsse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

mwow

Acereditation No: SCS 0108

cient  Motorola Solutions MY Certificate No: D2450V2-781_Oct21
CALIBRATION CERTIFICATE
Otject D2450V2 - SN:781
Callbeation procedura(s) QA CAL-05.v11 - "

‘Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Calibeation date: QOctober 13, 2021

Calibeation Equipment usad (M&TE oritical for catbration)

This callbration cartificate documeants the traceabilily to national standards, which realize the physical units of measurements (SI).
The measuraments and the uncertaintes with canfidence peobabilty are given an tha follawing pages and are pant of the cemficate.

All calibrations have baen conducted in the closed laboratory facility: environment tamperature {22 + 3)°C and humidity < 70%.

Primary Standards D# Cal Date (Cerificate No.} Schedufed Calibration
Power meter NAP SN: 104778 09-Apr-21 (No, 217-03281/03252) Apr-22
Pawer sensor NRP-Z61 SN: 103244 09-Apr-21 (No, 21703291) Apr-22
Pawer sansce NRP-Z81 SN: 103245 00-Apr-21 {No. 217-03262) Apr-22
Aefarence 20 dB Attenuator SN: BHEG04 (20k) 08-Apr-21 {No. 217-03343) Apr-22
Type-N mismatch combinaticn SN: 310882/ 06327  08-Apr-21 (No. 217-03344) Apr-22
Reference Probe EX3DV4 SN: 7349 28-Doc-20 (No. EX3-7349_Dec20) Dec-21
DAE4 SN: 601 02-Nov-20 (No. DAE4-601_Nowv20) Nav-21
Sacondary Slandards 1D A Check Date (in house) Schaduled Check
Powar meter E44198 SN: GB386512475 30-0ct-14 (in housa check Oct-20} In house check: Oct-22
Power sansor HP 8481A SN: USa7292783 O7-0Oct-15 (in houvse check Oct-20) In housge check: O¢l-22
Powar sensor MP 8481A SN: MY41092317 07-Oct-15 (In housa check Oct-20) In housa check: Oct-22
RF ganarator RAS SMT-08 SN: 100872 15-Jun-15 (in house chack Oct-20) In house checl: Ocl-22
Network Analyzer Agient EB358A | SN: US41080477 31-Mar-14 {in house check Oct-20) In housa check: Oc¢l-22

Name Function Signature
Calibrated by: Jeton Kastralf Labaratory Technician Ck l Z

)

Appeoved by: Kalja Pokovio Tachrical Manager

A

Issusd: October 14, 2021

This callbration canificate shall not be reproduced axcept in full without wiitlen approval of the labaratory,

Certificate No: D2450V2-781_Oct21
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Calibration Laboratory of

SN, Schwelzerischer Kalibrierdienst
Schmid & Partner % Service suisse d'étalonnage
Engineering AG e Servizie svizzero di taratura
-~
Zeughaussirasse 43, 8004 Zurich, Switzerland 5 "ﬁ“"@ Swiss Calibration Service
Accredited by Ihe Swiss Accreditation Servios (SAS) Accraditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories 1o the EA
Muitilateral 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:

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.

* Retumn 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.

e SAHA 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: D2450V2-781_Oct21 Page 2ol 8



Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 V52.10.4
Extrapolation Advanced Extrapoiation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz + 1 MH2
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductlvity
Nominal Head TSL parameters 220°C 39.2 1.80 mho/m
Measured Head TSL parameters (22.0+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 1o 1W 52.7 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measurad 250 mW input power 6.26 Wika
SAR for nominal Head TSL parameters normalized to 1W 24.6 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were  applied.
Temperature Pormittivity Conductivity
Nominal Body TSL parameters 220°C 52.7 1.95 mho'm
Measured Body TSL parameters (220=202)°C 522:6% 2.05 mho/m £ 8 %
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 measuraed 250 mW input power 13.1 Wikg
SAR for nominal Body TSL parameters normalized to TW 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 to 1W 24.4 Wikg £ 16.5 % (k=2)

Certificate No; D2450V2-781_0Oct21
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to fead point 528043412
Return Loss -27.4d8
Antenna Parameters with Body TSL
Impedance, transformed to feed point 4930+64j)Q
Return Loss -23.7 08
General Antenna Parameters and Design
| Electrical Delay (one direction) | 1.152 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 mads of standard semirgld coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the pesition as explained in the
"Measurement Conditions” paragraph. The SAR data ae not affected by this change. The overall dipole length is stil

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

Centificate No: D2450V2-781_Oct21
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DASYS5 Validation Report for Head TSL
Date: 13,10.2021
Test Luboratory: 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)

DASY52 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
« 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=5Smm, dy=5mm, dz=5mm

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

Peak SAR (extrapolated) = 27.0 Wikg

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

-4.00
-8.00
-12.00
-16.00

-20.00

0dB =22.3 Wikg = 13.49 dBW/kg
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Impedance Measurement Plot for Head TSL
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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: [ = 2450 MHz; o = 2.05 S/m; & = 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
o 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=Smm

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

Peak SAR (extrapolated) = 24.1 W/kg

SAR(] 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 W/kg

-4.00
-8.00
-12.00
-16.00

-20.00

0dB =20.6 W/kg = 13.14 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S, . Schweizerischer Kallbriordienst

Schmid & Partner = fa\ R —
Engineering AG ) - Servizio svizzero di taratura

m':-mgm s gs 8004 Zurich, Switzertand e LY/ S swiss Calibration Service

”"nln\l‘\‘
Accradilod by the Swies Accrediation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is ona of the signatories to the EA
HMultilateral Agreement for the recognition of callbration certificates

client  Motorola Solutions MY Centificate No: D5GHzV2-1022_Jul21

CALIBRATION CERTIFICATE

Otject D5GHzV2 - SN:1022

Caliteaticn procedure(s) QA CAL-22.v6

Calibration Procedure for SAR Validation Sources between 3-10 GHz

Calbration date: July 16, 2021

This calibeation cartificate documants the fraceabiity to natianal standards, which realiza the physical ursts of measurements (SI),
Tha mensurements and the uncedainties with confidance probabiity are given on the Toiowing pages and ara part of 1he cerificate.
A¥ calibestions have bean conducted n the closad laboratory facility: environmant temparatura (22 + 3)°C and humidily < 70%.

Calbration Equipmeant used (MATE crifical for calbration)

Primary Standards oy Cal Data (Certificata No.) Scheduted Callbration
Power meter NRP SN 104778 06-Apr-21 (No, 217-03291X3292) Apr-22

Powar sensar NRP-291 SN: 103244 09-Apr-21 (No. 217-08291) Apr-22

Power sensor NRP-Z81 SN: 103245 08-Apr-21 (No. 217-03292) Apr-22

Relerence 20 dB Attenuator SN: BHI394 (20K) 09-Apr-21 (No. 217-03343) Apr-22

Type-N mismatch combinalion SN: 310862 / 06327  00-Apr21 (No. 217-03344) Apr-22

Refarancn Probe EX30V4 SN: 3503 30-0ec-20 (No, EX3-3503_Dec20) Dec-21

DAE4 SN: 601 02-Nav-20 (No. DAE4-601_Nova0) Now-21

Secondary Standards DA Check Date (0 house) Scheduled Check
Power meter E44198 SN: GB395124785 30-0Oci-14 (in house check Oct-20) In house check: Oct-22
Power sanser HP B4B1A SN: US37292783 07-Oct-15 {in house check Ocl-20) I house check: Oct-22
Power sansor HP B4BIA SN: MY41002317 07-0ct-15 {In house check Oct-20) In house check: Oct-22
AF generator R&S SMT-06 SN: 100672 15-Jun-15 (in house check Oct-20) In house check: Oct-22
Netwark Analyzee Aglant EB358A | SN: US41080477 31-Mar-14 (in house check Oct-20) In housa check: Oct-21

Name Function Signature
Cafbrated by: Michas! Wober Laboeatory Technician ”‘ r_
Approved by Katja Pokovic Tachnical Manager

ERA

tssuad: July 19, 2021

This calitvation certificate shall not be reproduced except in full without wiitten approvad of the laboratory,
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Calibration Laboratory of S,

SN G  Schweizerischer Kalibrierdienst
Schmid & Partner =2 = c Service sulsse d'étalonnage
Engineering AG B = Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand "{"/r_'\\\\.“\v‘ S Swiss Calibration Service
Accradited by the Swiss Accreditation Sendca (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreament for the recognition of cafibration 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

b)

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.

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 fiat phantom.

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

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

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

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

Ther

eported 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 DASY52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Caenter - TSL 10 mm with Spacer

5600 MHz £ 1 MHz
5750 MHz £ 1 MHz

Zoom Scan Resolution dx, dy = 4.0 mm, dz =1.4mm Graded Ratio = 1.4 (Z direction)
5000 MHz £ 1 MHz
5260 MHz £ 1 MHz

Frequency

Head TSL parameters at 5000 MHz

The following parameters and caiculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 36.2 A4.45 mha/m

Measured Head TSL parameters (22.0202)°C 35926% 435 mhoim+6 %

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

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

SAR measured 100 mW input power 7.26 Wikg

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

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

SAR measured 100 mW input power 2.11 Wikg

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

Certificate No: DSGHzV2-1022_Jul21
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Head TSL parameters at 5250 MHz

The following parameters and calculations were appiied.

Temperature Permittivity Conductivity

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

Measured Head TSL parameters 220 0.2)°C 356126% 4.60 mho/m £ 6 %

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

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

SAR measured 100 mW input power 8.15 Wikg

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

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

SAR measured 100 mW Input power 2.33 Wikg

SAR for neminal Head TSL parameters normalized 10 1W 23.2 Wikg £ 19.5 % (k=2)
Head TSL parameters at 5600 MHz

The following parameters and calcudations were applied.
Tomperature Permittivity Conductivity

Nominal Head TSL parameters 220°*C 35.5 5.07 mhoim

Measured Head TSL parameters (220+02)°C 351+6% 4,95 mho/m £ 6 %

Head TSL temperature change during test <0.5°C - i
SAR result with Head TSL at 5600 MHz

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

SAR measured 100 mW input power 8.34 Wikg

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

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

SAR measured 100 mW input power 2.36 Wikg

SAR for nominal Head TSL parameters normalized to 1W 23.5 Wikg £19.5 % (k=2)

Certificate No: DSGHZV2-1022_Jui21
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Head TSL parameters at 5750 MHz

The icilowing parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 354 5.22 mho/m
Measured Head TSL parameters (22.0+0.2)°C 348+6% 511 mha/m £ 6 %
Head TSL temperature change during test <05°C e -
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.19 Whka
SAR for nominal Head TSL parameters normalized to 1W 81.5 Wikg = 19.9 % (k=2)
SAR averaged over 10 em? (10 g) of Head TSL condition

SAR measured

100 mW input power

2.32 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

23.1 W/kg = 19.5 % (k=2)
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Body TSL parameters at 5000 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 49.3 5.07 mho/m

Measured Body TSL parameters (220+02)°C 496:6% 517 mha/m £ 6 %

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

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

SAR measured 100 mW input power 7.02 Wikg

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

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

SAR measured 100 mW input power 1.97 Wikg

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

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 20°C 48.9 5.36 mho/m

Measured Body TSL parameters (22.0£0.2)°C 491+6% 5.51 mho/m = 8 %

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

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

SAR measured 100 mW input power 7.55 Wikg

SAR for nominal Body TSL parameters normalized to 1W 75.6 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 210 Wikg

SAR for nominal Body TSL parameters normatized to 1W 21.0 W/kg = 19.5 % (k=2)
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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 mha/m

Measured Body TSL parameters {(220x0.2)°C 48526 % 6.00 mho/m=8%

Body TSL temperature change during test <05°C —_— asha
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 7.96 Wikg

SAR for nominal Body TSL parameters normalized 1o tW 79.7 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input powsar 220 Wikg

SAR for nominal Body TSL parameters normalized to 1W 22.0 Wikg = 19.5 % (k=2)
Body TSL parameters at 5750 MHz

The lollowing parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL paramelers 220°C 48,3 5.94 mho/m

Measured Body TSL parameters (22.0£0.2)°C 482+6% 6.22 mho/m =6 %

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

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

SAR measured 100 mW Input poweer 7.66 Wikg

SAR for nominal Body TSL parameters nermalized to 1W 76.7 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2.12 Wikg

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

Impedance, transformed to feed paint 5050-131jQ

Relum Less -17.8dB
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 5240-44jQ

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

Impedance, transformed to feed point 5690+00K2

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

Impedance, transformed to feed point 5750Q+28[Q

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

Impedance, transformed to feed point 49302-109 2

Reatum Loss -182dB
Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to feed point 5150Q-20iQ

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

Impedance, transformed to feed point 5720+05jQ

Return Loss -2344dB
Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed 1o feed point 587Q+33[Q

Return Loss -213dB
General Antenna Parameters and Design

| Electrical Delay (one diraction) | 1.206 ns

Aiter long term use with 100W radlated power, enly a slight wamming of the dipole near the feedpoint can be measured.

The dipole Is made of standard semingid cosxial cable. The center conductor of the feeding fine is directly connected to the
second arm of the dipole. The antenna Is therefore short-circulted tor 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 explainad in the
“Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard,

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

feedpoint may be damaged.
Additional EUT Data

[ Manutactured by

SPEAG
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DASYS Validation Report for Head TSL

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

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

Medium parameters used: £= 5000 MHz; ¢ = 4.35 S/m; €= 35.9; p = 1000 kg/m? ,

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

Medium parameters used: = 5600 MHz; 6 = 4.95 S/m; & = 35.1; p = 1000 kg/m’ |

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

Phantom section: Flat Section

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

DASYS2 Configuration:

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

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

o 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=100mW, dist=10mm, {=5000 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 70,91 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 23.8 Wikg

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

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

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

Maximum value of SAR (measured) = 15.9 W/kg

Dipole Calibration for Head 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 = 69.15 V/m; Power Drift ~ -0.08 dB

Peak SAR (extrapolated) = 27.9 W/kg

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

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

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

Maximum value of SAR (measured) = 19.6 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~[.4mm

Reference Value = 69.12 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 31.0 Wikg

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

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

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

Maximum value of SAR (measured) = 20.9 Wrkg

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

Reference Value = 66,96 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 32.3 Wikg

SAR(1 g) = 8.19 W/kg; SAR(10 g) = 2.32 Wikg

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

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

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

-9.01
-18.02
-27.02

-36.03

-45.04

0dB =21.0 Wkg = 13.22 dBW/kg 7
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

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

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

Medium parameters used: f = 5000 MHz; ¢ = 5,17 S/m; & = 49.6; p = 1000 kg/m® ,

Medium parameters used: f = 5250 MHz; o = 5,51 S/m; & =49.1; p = 1000 kg/m”® ,

Medium parameters used: { = 5600 MHz; 6 = 6.00 S/m; & = 48.5; p = 1000 kg/m®

Medium parameters used: f = 5750 MHz; o = 6,22 S/m; & = 48.2; p = 1000 kg/m®

Phantom section: Flat Section

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

DASYS52 Configuration:

¢ Probe: EX3DV4 - SN3503; ConvF(5.93, 5,93, 5.93) @ 5000 MHz, ConvF(5.26, 5.26, 5.26) @ 5250
MHz, ConvE(4.79, 4.79, 4.79) @ 5600 MHz, ConvF(4.66, 4.66, 4.66) @ 5750 MHz; Calibrated:
30.12.2020

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

» Electronics: DAE4 Sn601; Calibrated: 02.11.2020

» Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Senal: 1002
+ DASYS52 52.10.4(1535); SEMCAD X 14.6,14(7501)

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

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

Peak SAR (extrapolated) = 24.3 W/kg

SAR(I g) = 7.02 W/kg: SAR(10 g) = 1.97 Wikg

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

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

Maximum value of SAR (measured) = 16.0 W/kg

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

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

Peak SAR (extrapolated) = 27.6 W/kg

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

Smallest distance from peaks to all points 3 dB below = 6,8 mm

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

Maximum value of SAR (measured) = 17.8 W/ikg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.dmm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

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

Peak SAR (extrapolated) = 32.4 W/kg

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

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

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

Maximum value of SAR (measured) = 19.5 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=14mm

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

Peak SAR (extrapolated) = 32.8 Wikg

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

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

Ratio of SAR at M2 to SAR at M| = 63.7%

Maximum value of SAR (measured) = 18.9 Wikg

0dB = 19.5 W/kg = 12.90 dBW/kg
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Impedance Measurement Plot for Body TSL
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