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Glossary:

TSL tissue simulating fiquid

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 Fielis 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.

* 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 measurament condition clause). The Retumn Loss ensures low
reflected power, No uncertainty required.

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to & coverage
probabiiity of approximately 95%.
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Measurement Conditions
DASY system configuration. as far as not given on page 1.
DASY Version DASYS52 V52,104
Extrapolation Advanced Exirapolation
Phantom Modular Flat Phantom
Distance Dipole Centor - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequoncy 750 MHz = 1 M=z
Head TSL parameters
The foilowing parameters and calculations were applied.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220*C 418 0 89 mho/m
Measured Head TSL parameters (220+0.2)*C 412+6% 0.82 mho/m + 6 %
Head TSL temperature change during test <05°C e -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW Input powar 217 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 8.43 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.41 Wikg

SAR for nominal Head TSL parameters

rormalized to 1W

5.51 Wikg = 16.5 % (k=2)

Body TSL parameters
The Iollowing parameters and calculations were appfied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.5 0.96 mha'm
Measured Body TSL parameters (22.0+02)°C 55.7+6 % 0.97 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 Conditicn
SAR measured 250 mW input power 2.21 Wikg
SAR for neminal Body TSL parameters normalized to 1W 8.78 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 1.46 Wikg

SAR for nominal Bedy TSL parameters

normalized 10 TW

5.81 Wikg = 16.5 % (ka2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedancs, transformed to leed point 5610Q+1.1)0
Feturn Loss -247 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 52560 -1.10
Retum Loss -3160d8

General Antenna Parameters and Design

[ Electnical Delay (cne direction) l 1.036 ng

After jong term use with 100W radiated power. anly a slight warming of the dipole near the feedpoint can be measurad.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line Is directly connacted to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipotes, small end caps
are added 10 the dipole amms in order 1o 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 dipcle length is still

according 1o the Standard
No excassive force must be applied to the dipole arms, because they might bend of the soldered connections near the
feadpoint may be damaged,
Additional EUT Data
[ Manufactured by ] SPEAG
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DASYS Validation Report for Head TSL

Date; 20.09.2021

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1036

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

Medium parameters used: =750 MHz; o = 0.92 S/my; & = 41.2; p = 1000 kg/m*
Phantom section: Flat Section

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

DASYS52 Configuration:
+ Probe: EX3DV4 - SN7349; ConvF(10.11, 10.11, 10.11) @ 750 MHz; Calibrated: 28.12.2020
¢ Sensor-Surface: |.4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 02.11.2020
» Phantom: Flat Phantom 4.9 (front), Type: QD 00L P49 AA; Serial: 1001
*  DASYS52 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=35mm, dy=5Smm, dz=5mm

Reference Value = 59.24 V/my; Pawer Dnft = -0.03 dB

Peak SAR (extrapolated) = 3.30 W/kg

SAR(1 g) = 2.17 W/kg; SAR(10 g) = 1.41 W/kg

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

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

Maximum value of SAR (measured) = 2.89 Wikg

-4.40

-6.60

-8.80

-11.00

(0 dB =289 W/kg = 4.61 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 20,09.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V 3 - SN:1036

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

Medium parameters used: f = 750 MHz; ¢ = 0.97 S/m; & = 55.7; 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: 28.12.2020
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 02.11.2020
+ Phantom: Flat Phantomn 4.9 (Back); Type: QD O0R P49 AA; Serinl: 10035
» DASYS252.10.4(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=Smm

Reference Vilue = 55.96 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.31 W/kg

SAR(1 g) = 2.21 W/kg: SAR(10 g) = 1.46 W/kg

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

Ratio of SAR at M2 to SAR at Ml = 67%

Maximum value of SAR (measured) = 2.94 Wikg

-8.00

-10.00
0dB =294 Wikg = 4.68 dBW/kg
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Impedance Measurement Plot for Body TSL
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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/EEE 62209-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And

Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation

And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.
b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are available from the Validation Report at the end

of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

= Return Loss: This parameter is measured with the source positioned under the liquid filled

phantom (as described in the measurement condition clause). The Return Loss ensures low

reflected power. No uncertainty required.

s SAR measured: SAR measured at the stated antenna input power,

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

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

nominal SAR result,

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 V52104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 900 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C Aa1s 0.97 mha/m
Measured Head TSL parameters {220+£02)°C 409 £6 % 0.97 mho/m £ 6 %
Head TSL temperature change during test <05°C e —
SAR result with Head TSL
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.78 Wikg
SAR for nominal Head TSL parameters normalized to W 11.1 Wikg = 17,0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input powaer 1.77 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 7.07 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and caloutations were appied.
Temperature Permittivity Conductivity
Nominal Body TSL parametors 220"C 550 1.05 mho/m
Measured Body TSL parameters {220+02)"C 554+6% 1.02 mho/m + 6 %
Body TSL temperature change during test <05°C — -
SAR result with Bady TSL
SAR averaged over 1 cm® (1 g) of Bedy TSL Conditiorn
SAR measured 250 mW input power 2.75 Wikg
SAR for nominal Bedy TSL parameters normalized 10 1TW 11.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Body TSL coadition
SAR measured 250 mW Input power 1.79 Wikg
SAR for nominal Body TSL parameters normalized to 1W 7.29 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impeadance, transformed 1o feed point 51.002-030
Retum Loas -38.6dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point B702-16jQ
Return Loss -285dB

General Antenna Parameters and Design

| Esectrical Delay {one direction) [ 1,408 s

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

The dipole 1s made of standard semirigid coaxial cable. The center conductor of the teeding 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 1o the dipoie arms in order to improve matching when loaded according to the position as expéained in the
*Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length ia still
according to the Standard,

No excessiva force must be appied to the dipole arms, because they might bend or the soldered connections near the
feedpaoint may be damaged.

Additional EUT Data

| Manufactured by SPEAG |
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DASYS5 Validation Report for Head TSL

Date: 20.09.202]
Test Laboratory: SPEAG, Zurich, Switzedand
DUT: Dipole 900 MHz; Type: D900V2; Serial: D900V2 - SN:1d007

Communication System: UID 0 - CW:; Frequency: 900 MHz

Medium parameters used: f = 900 MHz; 6= 0.97 S/m; & = 40.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
= Probe: EX3DV4 - SN7349; ConvF(9.62, 9.62, 9.62) @ 900 MHz; Calibrated: 28.12,2020
* Sensor-Surface: |.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 02.11.2020
= Phantom: Fiat Phantom 4.9 (front); Type: QD Q0L 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=3mm, dy=5mm, dz=5mm

Reference Value = 65.97 Vim; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 4.29 Wikg

SAR(1 g) = 2.78 W/kg; SAR(10 g) = 1.77 Wikg

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

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

Mauximum value of SAR (measured) = 3,77 Wikg

-2.00
-4.00
-6.00

-8.00

-10.00

0dB=3.77 Wfkg =5.76 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 20.09.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 900 MHz; Type: D900V2; Serial: D900V2 - SN:1d007

Communication System: UID 0 - CW; Frequency: 900 MHz

Medium pamameters used: f = 900 MHz; o = 1.02 S/m; & = 55.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI €63,19-2011)

DASY52 Configuration:
« Probe: EX3DV4 - SN7349, ConvF(9.81, 9.81, 9.81) @ 500 MHz; Calibrated: 28.12.2020
= Sensor-Surface: |.4mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn601; Calibrated: 02,11.2020
« Phantom: Flat Phantom 4.9 (Back); Type: QD 0DR P49 AA; Senal: 1005
= DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 60.42 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 4.05 W/kg

SAR(I g) = 2.75 W/kg; SAR(10 g) = 1.79 W/kg

Smallest distance from peaks to all points 3 dB below = 15 mm

Ratio of SAR at M2 1o SAR at M1 = 67.9%

Maximum value of SAR (measured) = 3.64 Wikg

(0 dB = 3.64 W/kg =5.61 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S, S Schwewarischar Kalibriardianst

Schmid & Partner : C Service suisse détatonnage
Engineering AG EL 3 Servizio svizzero di taratura

Zoughausstrasse 43, 004 Zurich, Swilzertand {’—\ TN S Swiss Calibration Servics

Accradited by he Swiss Accradilaton Service (SAS)
The Swiss Accreditation Sorvice Is one of the signatories 1o the EA
Multilateral Agreemant for the recognétion of calibration certificates

Chient

Accredgitation No.: SCS 0108

Caibration procedure(s) QA CAL-05vi1
cul N
Calibration date: ‘September 21, 2021

This calioration canlcate documents (ha blity 10

re for SAR Validation Sources between 0.7-3 GHz

, Which resize the phy

units of ants (S1),

The measurements and the uncariaintios with confidance probability are given on the foliowing pages and are part of (ha cemficate.

Al calibrations have baen conducted in the desad Laboratory facility. enviconment temperahure (22 + 3)°C and humidity < 70%.

Caibration Equipmant used (MATE criticel for calibration)

Caliorated by

Approved by

| Prmary Standands D# Cal Date (Certificate No.} Scheculed Calloratian

Power meter NRP SN 104778 08-Apr-21 (No. 217-03291/03222) Aar2z

Pawar sansar NRP-Z01 SN 103244 09-Apr-21 (No. 217-03281) hpr-22

Power sensor NRP-201 SN- 103245 08-Apr21 (No. 297-03262) har22

Referenca 20 dB Attenuator SN BHO3Bd (206)  09.Ape21 (No. 217-03343) hpr-22

Type-N mismatch combingsien SN: 310882/08327  08-Apr-21 (No. 217-03344) Apr-22

Reference Probe EX30V4 | SN 7349 28-Dec-20 {No. EX3-7349_Dec20) Dec-21

DAE4 | SN: 601 02-Now-20 (No. DAEA-801_Now20) Now-21

Secondary Standards D# Check Oata {in houss) Scheculad Check
Power meter E44108 SN: GB33512475 30-Oct-14 {In housk check Odt-20} I houss chack: Oct-22
Power sansar HP 84814 SN. US37202783 07-0ct-15 {in house check Oct-20) " house check: Ot22
Powar sansor HP B481A SN MY41082317 07-0¢t-15 (in house check Oct-20) ¥ housa check: Oct-22
RF generator RAS SMT.08 SN 100872 15-Jun-15 (In house chack Oct-20) In heuse check: Oct-22
Neswork Analyzer Agient EB356A | SN: US41080477 31-Mar-14 (in housk check Oct-20} In house check: Oct-21

Issued September 21, 2021

Tris catibrabion certificate shall not be reproduced except in ful without written approvad of tha laboratory.
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Calibration Lﬂbomory of {‘wb} S Schweizerischer Kallbrierdianst
Schmid & Partner Y z C Service suisse TMponnags
Engineering AG %; & Servizio svizzero di taratura
Zaughausstrassa 43, 8004 Zurich, Switzerland 54@.\? S swiss Calibration Service
Accraditad by the Swiss Accraditation Sanice (SAS) Accreditation No.; SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multiiateral Agresment for the recagnition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IECNEEE 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.

» Retfum 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 antanna input power.

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

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

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

Certificate No: D1800V2-2d089_Sep21 Page 2 of 8

Report No: (NIE) 68365RAN.002 Page 271 of 321 2022-11-30



DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, B
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.ILF. A29 507 456

D DEKRA

Measurement Conditions
DASY system configuration, as far a5 not given on page 1,
DASY Version DASYs2 V52104
Extrapolation Advanced Extrapofation
Phantom Madular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution ax, 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 (220202)°C 302+6% 1.38 mho/m 2 6 %
Head TSL temperature change during test <05°C - —
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condiien
SAR measured 250 mW input power 9.82 Wikg
SAR for nominal Head TSL parameters normalized fo 1W 39.3 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 510 Wikg
SAR for nominal Head TSL parameters normallzed 1o 1W 20.4 Wikg £ 16.5 % (k»2)
Body TSL parameters
The following parameters and calculations were appéed,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220 C 533 1.52 mhaim
Measured Body TSL parameters (220+02)°C 540+6% 1.5t mhom +6 %
Body TSL temperature change during test s05°C e .
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Candition
SAR measured 250 mW Input power 9.62 Wka
SAR for nominal Body TSL parametars normalzed to 1W 38.8 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW Input power 5.08 Wikg
SAR fof neminal Body TSL parameters normalzed to 1W 20.4 Wikg  16.5 % (k=2)
Certificate No: D1800V2-2d099_Sep21 Page 30f 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, Iransformed 1o feed polnt 4820-40j0
Retumn Loss ~277d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 480-330
Retum Loss -238d8

General Antenna Parameters and Design

| Esectrical Delay (one direction) | 1206 ns

After fong term use with 100W radisted power, only & slight warming of the dipole near the feedpoint can be measured.

The dipote is made of standare semingld coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipoie, The antenna is therefore short-circullad for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to imprave matching when loaded according to the position as explained in the
“Measurement Conditions” paragraph. The SAR data are not affected by this change The overad dipole length is still
according 1o the Standard.

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

Additional EUT Data

[ Manufactured by SPEAG |

Cartificate No: 01800V2-20099_Sep21 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 20.09.2021

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:2d099

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

Medium parameters used: £= 1800 MHz: a = 1.39 $/m; g, = 39.2; p = 1000 kg/m?
Phantom section: Flat Section

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

DASY52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.63. 8.63, 8.63) @ 1800 MHz: Calibrated: 28.12.2020
= Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 02.11.2020
« Phantom: Flat Phantom 5.0 {front); Type: QD 000 PSO AA; Serial: 1001
« DASY5252.10.4(1535); SEMCAD X 14.6,14(7501)

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

Reference Value = 111.2 V/m; Power Drift = 0.02 dB

Pesk SAR (extrapolated) = 18.3 Wikg

SAR(1 g) = 9.82 W/kg; SAR(10 g) = 5.1 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 54.2%

Maximum value of SAR (measured) = 15,1 Wikg

4B
0

-2.80
-5.60
-8.40
-11.20

-14.00

0dB=15.1 Wrkg = 11.78 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 21.09.2021

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1800 MHz; Type: DI800V2; Serial: D1800V2 - SN:2d099
Communication System: UID 0 - CW; Frequency: 1800 MHz

Medium parsmeters used: £'= 1800 Mz ¢ = 1.5] S/m; & = 54; p = 1000 kg/m®

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

DASYS52 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(8.44, 8.44, 8.44) @ 1800 MHz; Calibrated: 28.12.2020
= Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics; DAE4 Sn601; Calibrated: 02.] 1.2020
+ Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
= DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 105.2 V/im; Power Drifi = -0.02 dB

Peak SAR (extrapolated) = 16.9 Wrkg

SAR(1 g) = 9.62 W/kg; SAR(10 g) = 5.08 W/ke

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

Ratio of SAR at M2 to SAR at M1 = 37.5%

Maximum value of SAR (measured) = 14.7 Wikg

-3.20
‘6.40
-9.60
-12.80

<16.00
0dB = 14.7 Wikg = 11.66 dBW/kg
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Impedance Measurement Plot for Body TSL
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Zoughausstragse 43, 8004 Zurich, Switzeriand

Accradiind ty the Swias Accradilation Service [SAS)
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Multiloteral Agreament for the recognition of calibration cortificates
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Schweizerischer Kallbrierdienst
Service sulsse d"dalonnage
Servizio svizzeero di taraturn
Swiss Callbration Service

Accreditation No.: SCS 0108

Certiticats No: D2600V2-1023_Sep21

Calbration Equipment used (MATE crivcal tor caliration)

CALIBRATION CERTIFICATE
Otject D2600V2 - SN:1023
Calyration procedure(s) QA CAL-05.v11
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Caibeation cate Septembaer 13, 2021

This calbration certfficate documants the traceabiity to rational standards, which realize the physical Lnes of messuraments (SI).
The moasissmants and the uncenainties with confidence prababillly are given ©n the falioaing pagss and are part of the cetificata

All cafibeaticrs have baen conducted in the closed laboratary facity: environmennt temperature {22 + 3)°C and humidity < 70%.

This calloration certificate shait not De reproduced axoapt In full WiHOUE wilten upprovad of the lboeatory,

Primary Standards Dy Cal Dara (Cariiticane No ) Schaduled Calbeation

Bawar motor NAP SN 14778 D6-Ape-21 (No. 217-03791/00282) Apr2z

Power sensor NAP-281 SN 105244 08.Ape-21 (Mo, 217-03261) Apr22

Pawer sensar NAP-Z91 SN 103245 09-Ap-21 (No. 217.03252) Apr22

Rateroncs 20 08 Alleruator SN BHEA4 (20K)  08-Apr21 (Na, 217-00343) Ape-22

Type-N mismaich combination | SN: 310682/ 06327 09-Apr-27 (No. 217-00344) Ape-22

Ratoronce Probe EXIOVA SN: 7349 28-Dec-20 (No. EX3.7349_Dec20) Dec-21

DAES SN 601 02:Nov:20 (No. DAEA-801_Nav2s) Now-21

Secondary Standards iD# Chack Dato (in house) Scheduled Chock

Pawer metar £44190 SN-GB3SS12475  30-0c1-14 (n house check O6-20) in house check: Oct-22

Pawar sanacr HP B481A SN US37202783 07001415 (in house check O01-20) In house check: Oct-22

Power sensor HP 8481A SN MY41082317  07-Oc1-15 (it house chack Oct-20) In house chack: Det-22

RF generator RES SMT-08 SN: 100972 152un+14 (in house check Oct-20) I house chock: Ogt22

Natwark Analyzer Agilont E83584 | SN US41080477 J1-Mar-14 {In house check Oct-20) In house checi: D121
Name Function ure

Caiiiseated by: Jafirey Katemen Laboratory Technician 7 %

Appraved by: Katja Pokovio Tochnical Manager

AL

ts5u0d: Seplember 14, 2021
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Calibration Laboratory of S, Schweirerischer Kafibrierdienst
Schmid & Partner % Seevice sulsse d'étalonnage
Engineering AG ——c Servizio svizzero di tarstura
Zeughausstrassa 43, 8004 Zurich, Switzeriand 'v.,,’ﬁ}'\,x‘ Swies Calibeation Service
Accradiied by the Swiss Accreditation Seevica (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibestion 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 Assassment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Heid 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 Systern 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 resuit.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multipled by the coverage factor k=2, which for a nomal distribution corresponds to a coverage
probability of approximately 85%,
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Measurement Conditions
DASY systemn configuration, as far as not given on page 1.
DASY Version DASYS52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Moduigr Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx. dy, dz =5mm
Frequency 2600 MHz + 1 MHz
Head TSL parameters
The following parameters and caiculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 30.0 1.96 mhao'm
Measured Head TSL parameters (220=02)“C 37.126% 204 mho/m 2 6 %
Head TSL temperature change during test z05°C — o
SAR result with Head TSL
SAR averaged over 1 cm® {1 g) of Head TSL Condition
SAR measured 250 mW Input powar 14.7 Wikg
SAR for nominal Head TSL paramaeters normalized 10 1W 571 Wikg = 17.0 % (k=2)
SAR averaged over 10 em? (10 g) of Head TSL condition
SAR moasured 250 mW input power 857 Wikg
SAR for nominal Head TSL parameters normalized to 1YW 25.6 Wikg = 16,5 % (k=2)
Body TSL parameters
The following parameters and calculafions wers applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 525 2,16 mhaim
Measured Body TSL parameters {(220+02)°C 51826% 223 mhoim =6 %
Body TSL temperature change during test <05°C - -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 14.0 Wikg
SAR for nominal Body TSL parameaters normaiized 1o 1W 55.0 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL conditicn
SAR measured 250 mW input power 6.25 Wikg
SAR for nominal Bedy TSL parameters nommalized to 1W 24.8 W/kg = 16.5 % (k=2)
Cerlificate No. D2600V2-1023_Sep21 Page30i8

Report No: (NIE) 68365RAN.002

Page 280 of 321

2022-11-30



DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, D E KRA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.I.F. A29 507 456

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

Impedance, transformed to feed point 471 0-57 02
Return Loss -237d8

Antenna Parameters with Body TSL

impedancs, transformed to feed point 4400-42j0
Return Loss -222dB

General Antenna Parameters and Design

LElac!n'ca! Delay (one direction) ] 1.147 ng

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

The dipole is mada of standard semirigid coaxial cable. The center conductor of tha feeding line iz 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 10 the dipole arms in order to improve matching when loaded according to the position as explained in the
‘Measurement Conditions* paragraph, The SAR data are not affected Dy this changs, The overall gipole length is stit
according to the Standard,

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

Additional EUT Data

| Manutactured by SPEAG
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DASYS5 Validation Report for Head TSL

Date: 13.09.2021

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1023

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

Medium parameters used: f = 2600 MHz: o = 2.04 S/m; £ = 37.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
= Probe: EX3DV4 - SN7349; ConvF(7.84, 7.84, 7.84) @ 2600 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=5mm, dy=5mm, dz=5mm

Reference Value = 119.1 Vim; Power Drift = 0.00 dB

Pesk SAR (extrapolated) = 29.2 Wikg

SAR(1 g) = 14.7 W/kg; SAR(10 g) = 6.51 W/kg

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

Ratio of SAR at M2 to SAR at M1 =50.1%

Maximum value of SAR (measured) = 24.4 W/kg

-4.80
-9.60
-14.40
-19.20

-24.00

0dB =244 W/kg = 13.87 dBW/kg

Certificate No: D2800V2-1023_Sep21 Page 50l 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 13.09.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1023

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

Medium parameters used: = 2600 MHz; 0 = 2.23 S/m: &, = S1.8; p = 1000 kg/m*
Phantom section: Flat Section

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

DASYS2 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.91, 7.91, 7.91) @ 2600 MHz; Calibrated: 28.12.2020
» Sensor-Surface: |.4mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 02,11.2020
= Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
= 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=Smm, dy=Smm, dz=5mm

Reference Value = 110.8 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 27.4 Wikg

SAR(1 g) = 14.0 W/kg; SAR(10 g) = 6.25 Wikg

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

Ratio of SAR at M2 10 SAR at M1 = 51.8%

Maximum value of SAR (measured) = 23.2 Wikg

0dB =23.2 W/kg = 13.65 dBW/kg
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Impedance Measurement Plot for Body TSL
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Schmid & Partner % G Service suisse ddtaionnage
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Zoughausstrasse 33, 8004 Zurich, Switzeriand SN S  Swiss Casitestion Service

Accradited by tha Swiss Accreditation Service (SAS)
The Swiss Accraditation Service is one of the signatories o the EA
Multitateral Agreement for the recognition of calibration centificates
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Accreditation No.: SCS 0108

Client Dekra Spain Certificate No: D3300V2-1024_Jan21
CALIBRATION CERTIFICATE
Obyect D3300V2 - SN:1024
Catbration procedumns) QA CAL-22.v5

Calibration Procedure for SAR Validation Sources between 3-10 GHz
Calbration date January 18, 2021
This cecfcate the bikty to da which realize the physical units ol measurements (SI).

The messuamoens and the unceainties with confidence probabiity ame given on the lollowing pages and are part of the certificate

Al calibrations have been canducted in the closad y tadlity: perature (22 = 3y°C and humidty < 7T0%.
Calbrason Equpmont used (M& TE oritical for calibration)
Primary Stardards 0¥ Cal Dato {Centificate No.) Scheculed Calbraton
Powar metor NRP SN 104778 O-Apr-20 {No. 217-03100:03101) Apr21
Powar sansor NAP-291 SN 103244 01-Apr-20 {No. 217.03100) Apr21
Power sensor NRP-281 SN: 103245 01-Apr-20 {No. 217-03101) Apr-21
Aeferance 20 ¢8 Atteruntor SA: BHEA04 (P04) 31 Mar-20 (Na, 217.03106) Apr2t
Type-N mismatch combinasion SN: 310682 / 06327 31-Mar<20 (No, 21703104} Apr-21
Actarance Probe EXI0VA BN 3508 30-Oec-20 (No. EX3-3508_Dec2()) Dec-2t
QAES S8 60V 02-Now- 20 (No. DAE4-601_ Nova20) Now-21
Secondary Standard: 0 Check Date {in house) Scheduled Chack
Power meter £44168 SN: GBISG12475 30-Oct-14 (in house chock Oct-20) in howsa check: Oct-22
Power sengsar HP B481A 8N: US3729278a 07-Cet15 fin house chock Oct-20) in housa chack: D122
Power sensor HP B4B1A SN MY41082317 07-0ct-15 {in house check Oct-20) in hoosa chock: Oct-22
RF ganerator R&S SMT-06 BN 100072 15-Jun-15 {in house check Oct-20) in house check: Oct-22
Natwork Aralyzar Agllent EB3584 | 5N; US4 1080477 31-Mar-14 {in house chack Oct20) 1 howse check: Oct-21
Name Funeson Signature

Callrated by: Jaton Kastrall Laboratory Technician / .

= { L7

| Appraved by Katjs Pokowic Techrucal Manager

This calibration cedificane shall not be reproduced sxcept in hl without weitten spproval of the

L

Issund: January 19, 2021
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Calibration Laboratory of e,

Schmid & Partner R
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Accrodited by the Swiss Accredtation Servce (SAS)
The Swiss Accreditation Service is one of the signatories to the EA

Multiiateral Ag for ihe g of calibration certificates
Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

> DEKRA

Schwelzerischer Kallbrierdlenst
Service suisse d'dtslonnage
Servizio svizzero di taratura
Swins Calibration Service

wown

Accreditstion No.: SCS 0108

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, June 2013

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear {frequency range of

300 MHz to 6 GHz)", July 2016

¢) IEC 62209-2, ‘Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30

MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

parallel to the body axis.

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low

reflected power. No uncertainty required.

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.

No uncertainty required.

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

connector,

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

nominal SAR result.

probability of approximately 95%.

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

Certificete No; DI300V2-1024_Jan21 Page 20i8
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B DEKRA

Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.104
Extrapolation Advanced Extrapciation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mem with Spacer
Zoom Scan Resolution dx, dy = 4 rm, dz = 1.4 mm Graded Rato = 1.4 (Z direction)
Frequency 3300 MHz & 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nomina! Head TSL parameters 220°C 382 2.71 mho/m
Measured Head TSL parametors (220+0.2)*C 37826% 2.75 mho/m £ 6 %
Head TSL temperature change during test <05°C - e
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measurad 100 mW input power 6.63 Wikg
SAR for nominal Head TSL parametars normalzed to 1W 65.9 Wikg = 19.9 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL condition
SAR maasurad 100 mW input power 251 Wiky
SAR for nominal Head TSL paramelers normakzed 1o TW 25.0 W/ikg = 19.5 % (k=2)
Body TSL parameters
The following paramelers and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 518 3.08 mhao/m
Measured Body TSL parameters (220202)"C 504:6% 297 mho/m + 8%
Body TSL temperature change during test <05 - e
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 6.54 Wikg
SAR for nominal Body TSL parameters normalized to 1W 65.8 Wikg = 19.9 % (k=2)
SAR averaged over 10 em® (10 g} of Body TSL congition
SAA measured 100 mW input power 253 Wiy
SAR for nominal Body TSL parametera normalized to 1W 25.3 Wikg + 19.5 % (k=2)

Cantificate No: D3300V2-1024_Jan21
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5150+«11 )0
Retum Loss -348ad8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 49604390
Retum Loss -2814d8

General Antenna Parameters and Design

| Elactrical Delay (ane direction) | 1.117ns |

After long term use with T00W radiated power, only a slight waming of the dipole near the feadpont can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line ia directly connected to the
second arm of the dipole, The antenna is tharefore shor-circuited for DC-signaks. On some of the dipoles, small ond caps
are added 1o the dipole arms in order to improve maiching when loaded according to the position as explained in the
"Measurament Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length s still

according to the Standard
No excessive force must be applied to the dipole ams, because they might bend or the scidered connections near the
feadpoint may be camaged
Additional EUT Data

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

Date: 18.01.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3300 MHz; Type: D3300V2; Serial: D3300V2 - SN:1024

Communication System: UID 0 - CW; Frequency: 3300 MHz

Medium parameters used: f = 3300 MHz; o = 2.75 S/m; &, = 37.8; p = 1000 kg/m®
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN3503; ConvF(7.57, 7.97, 7.97) @ 3300 MHz; Calibrated: 30.12.2020
» Sensor-Surface: |.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 02.11.2020
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Senal; 1001
« DASYS5252.10.4(1527), SEMCAD X 14.6.14(7483)

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

Reference Value = 73.22 V/m; Power Drift =-0.07 dB

Peak SAR (extrapolated) = 17.4 W/kg

SAR(I g) = 6.63 W/kg; SAR(10 g) = 2,51 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 75.6%

Maximum value of SAR (measured) = 12.4 Wikg

-12.00
-18.00

24,00

-30.00

0dB =124 W/kg = 10.93 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 18.01.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3300 MHz: Type: D3300V2; Serial: D3300V2 - SN:1024

Communication System: UID 0 - CW; Frequency: 3300 MHz

Medium parameters used: f = 3300 MHz; o = 2.97 S/m; & = S0.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Coafiguration:
» Probe: EX3DV4 - SN3503; ConvF(7.47, 7.47, 7.47) @ 3300 MHz; Calibrated: 30.12.2020
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 02.11.2020
» Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Senal: 1002
o DASY5252.10.4(1527), SEMCAD X 14.6,14(7483)

Dipole Calibration for Body Tissue/Pin=100 mW, d=10mm, f=3300MHz/Zoom Scan ,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 67.36 Vim; Power Drift = 0.07 dB

Peak SAR {extrapolated) = 16.1 W/kg

SAR(I g) = 6.54 W/kg; SAR(10 g) = 2.53 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 77.8%

Maximum value of SAR (measured) = 11,8 W/kg

-12.00
-18.00

-24.00

-30.00

0dB = 11.8 Wikg = 10.72 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
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mm 8004 Zurich, Switzertand ‘mﬁ S Swiss Calibration Service

Accredted by the Swiss Accreditation Senvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multitatoral Agreement for the recognition of calibeation certificaten

cient  Dekra Spain Certicata No: DISO0V2-1117_Jan21
CALIBRATION CERTIFICATE

Obect D3500V2 - SN:1117

Galloraton procedursts) QA CAL-22.v5

Calibration Procedure for SAR Validation Sources between 3-10 GHz

Calibration tate: January 18, 2021

Tris calbration certificate docurments the tacaabilty 10 national standards, which Gallze the phy units of moasur (8h).
The measurminecls and the uncertaintes with confidenca probability are given on the following pagus and are part of the catificate.

Al eafitrations have been conducted in the closed oy laciity. e e (22 2 3)°C and humidty < 70%,

Cafbration Equipmant used (MATE crifical for calibration)

Prmary Siancands 10 % Cal Data (Corificate No.j Scheduled Caby

Powar mater NRP SN: 104778 01:Ape20 (Na, 217-0310001101) Apr-21

Power sonsor NRP-281 SN 103244 01-Ape-20 (Na. 217-03100) Ape21

Power sensor NRP-Z01 SN: 103245 01-Ape-20 (No, 217-03101) Apr-21

Raference 20 dB Atlerwator SN: BHE304 (200) 318ar-20 {Na. 217-03108) Ape21

Type-N mamatch combination SN 310662 / 06327 31-Mar-20 (No. 217-03104) Apr-21

Roforence Probe EXIDV4 SN: 3503 30-0ec20 (No. EX3-3503_Dec20) Dec-20

DAES SN 801 02-Now-20 (No. DAES-601_NovaD) Now2t

Secondury Standards [71] Check Date {in houso) Scheduled Check

Power meter E64108 SN; GB30S12475 30-0Oct- 14 {In house check Oct-20) In house check: Oct-22

Fower sensor HP B481A 8N US37262783 Q70215 (in house check Oct-20) In house chack: Oct-22

Power sensor HP BAR1A SN: MY41082317 070cs-15 {in house check Oct-20} In houss check: Dol-22

RF ganarator RES SMT-08 SN 100972 15-Jun-15 (n house chack Oct-20) In house chedk: Oct-22

Natwork Anaiyzer Agiant EB358A | SN! US41080477 31 M- 14 {in house check Oct-20) In house check: Oct-21
Nams Function Signature

Calyeated by: Joton Kastratl Labomtory Technician S P -~

Approved by: Katia Pokovic Tachnical Managar M

issued: January 19, 2021

Thin calbeation cendicate shall not be reproduced sxcept i full without writtan appeoval of the ory.
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Calibration Laboratory of N,

S s Schweizerischer Kakbeiordlanst
Schmid & Partner " © Servicn sulsse d'étalonnage
Engineering AG 2 & Servizio svizzero di tarstura
Zougherssiaase &3, 1004 Zitch, Swteriond K S Swiss Calibration Service
Al
Ascredited by the Swiss Accrediiation Servce (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemant for the recognition of calibration certilicatas

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) |EC 62208-1, "Measurement procedure for the assessment of Specific Absorption Rate
{SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 8 GHz)", July 2016

c) IEC 62209-2, *Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, "SAR Measuremant Reguirements for 100 MHz to 6 GHZz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

« Feed Point iImpedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connectar to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

SAR measurad: 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 fo calculate the
nominal SAR result.

The reported uncertainty of measurement is stated &s 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
DABY system configuration. as far as not given on pege 1.
DASY Version DASYsS V52104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy =4 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 3500 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20‘C 379 2.91 mho/m
Measured Head TSL parameters (220202} °C 376+6% 290 mho/m = 6 %
Head TSL temperature change during test <05°C — e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 MW Input power 6.68 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W B58.7 Wikg = 19.9 % (k»2)
SAR averaged over 10 em’ (10 g) of Head TSL condition
SAR measurad 100 mW input power 251 Wikg
SAR for nominal Head TSL parameters normalized to tW 25.1 Wikg £ 19.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 513 3,31 mbo/m
Measured Body TSL parameters (220202)*C 50126% 317 mhw/m £ 86 %
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 meesured 100 mW input power 6.22 Wikg
SAR for nominal Body TSL parameters nommalized to 1W 62.6 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measurad 100 mW input power 235 Wikg
SAR for nominal Body TSL parameters nommalized to 1W 23.5 Wikg = 10.5 % {k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

B DEKRA

Impedance, transformed io fesd point 51.70Q-14jQ
Retum Loss -33.3d8
Antenna Parameters with Body TSL
Impedance, transformed 1o lesd pont 5020+12Q
Aeturn Loss -386dB
General Antenna Parameters and Design
| Elsctrical Detay (one direction) | 1145 ns |

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

The dipole is made of standard semirigid coaxlal cabla. 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 1o the dipole arms in order 1o improve matching when loaded according to the position as explained in the
‘Moasurement Condtions* paragraph. The SAR data are not affected by this change. The overall dipole length Is still

according to the Standard

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

feodpoint may be damaged,

Additional EUT Data

I Manulactured by

SPEAG
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DASYS Validation Report for Head TSL

Date: 18.01.2021
Test Luboratory: SPEAG, Zurich, Switzerdand
DUT: Dipole 3500 MHz; Type: D3500V2; Serial: D3500V2 - SN:1117

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

Medium parameters used: f = 3500 MHz: o = 2.9 S/m; &, = 37.6; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe; EX3DV4 - SN3503; ConvF(7.91,7.91, 7.91) @ 3500 MHz; Calibrated: 30,12.2020
» Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 02.11.2020
» Phantom: Flat Phantom 5.0 (front), Type. QD 000 P50 AA: Serial: 1001
= DASY5252.10.4(1527), SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3500MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 72,47 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 18.1 Wrkg

SAR(1 g) = 6.68 W/kg; SAR(10 g) = 2.51 W/kg

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

Ratio of SAR a1t M2 to SAR at M1 = 74 4%

Maximum value of SAR (measured) = 12.9 Wikg

o8&

-6.00

-12.00

-24.00

-30.00

0dB =129 W/kg = 11.11 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 18.01.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3500 MHz; Type: D3500V2; Serial: D3500V2 - SN:1117

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

Medium parameters used: f = 3500 MHz; 6 = 3.17 S/m; & = 50.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN3503; ConvF(7.46, 7.46, 7.46) @ 3500 MHz: Calibrated: 30.12.2020
* Sensor-Surface: |.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: (02.11.2020
» Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA: Serial: 1002
» DASYS5252.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Body Tissue/Pin=100 mW, d=10mm, f=3500MHzZoom Scan 5
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 64.26 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 16.1 Wikg

SAR(1 g} = 6.22 W/kg; SAR(10 g} = 2.35 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 76%

Maximum value of SAR (measured) = 11.5 Wikg

-6.00

-12.00
-18.00
24,00

-30.00

0dB =115 W/kg=10.61 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S e, P oy
. SaSL
Schmid & Partner SN g Service sulsse détalonnage
Engineering AG = Servizio svizzero o taraturn
Zoughausstrasse 43, 8004 Zurich, Switzerland o ,'/7??‘“.\: S swiss Callvoration Service
Acorodied by ho Swiss Accreditation Sesvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signotories to the EA
futtsiateral Agreemaent for the recognition of callbration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:
a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques", June 2013

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate

(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) IEC 62209-2, *Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the fiat phantom section, with the arms orented
parailel to the body axis.

Feed Point Impedance and Retum Loss: These parametears are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

SARA 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 caiculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multipled by the coverage factor k=2, which for a normal distribution corresponds 1o a coverage
probability of approximately 95%.
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B DEKRA

Measurement Conditions
DASY system configuration, as far as not given an page 1.
DASY Version DASYS V52104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy=4mm, dz =14 mm Gradad Hatio = 1.4 (Z direction)
Frequency 3700 MHz « 1 MHz
Head TSL parameters
The toliowing parameters and calculations ware applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 7.7 3.12 mho/m
Measured Head TSL parameters (220+02)°C 37326% 3.06 mho/m + 8 %
Head TSL temperature change during test <05°C — -
SAR result with Head TSL
SAR sveraged over 1 cm” (1 g) of Head TSL Condition
SAR measuwed 100 mW input power 6.76 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 67.7 Wikg = 19.9 % (k=2)
SAR sveraged over 10 cm’ (10 g} of Head TSL condition
SAR measured 100 mW input power 245 Wikg
SAR lor nominal Head TSL parameters nocmalized to 1W 24.5 Wikg + 19.5 % (ka2)
Body TSL parameters
The following parameters and calculations were apphed.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220C 510 3.56 mho/m
Measured Body TSL parameters {(220+02)C 499+8% 339 mho/m = 6 %
Body TSL temperature change during test <05°C —_ e
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAHA measured 100 mW input power 6.22 Wig
SAR for nominal Body TSL parameters nommalized to 1W 62.5 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ {10 g) of Body TSL condition
SAR measured 100 mW input power 2.25 Wig
SAR for nominal Body TSL parameters normalized to 1W 22.5 Wikg £ 19.5 % (k=2)
Cartificate No: D3700V2-1088_Jan21 Page Jof 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

hm.hnslonmmfoodpoim 458Q0-050
Retum Loss -27.44d8

Antenna Parameters with Body TSL

mpedance, transformed to feed point 1380Q+24i0
Aotumn Loss - 22.7 dB

General Antenna Parameters and Design

| Etectrical Delay (one diraction) | 1.406 ns |

After long term use with 100W radiated power, only a slight warming of the dipols near the feedpoint can be measured.
mdootoumas!mduﬂummmd coaxlal cable. The cantar con

. Y ductor of the fine is Groct|
second arm of the dipole. The antenna |s therefore shont-circuited for DC-signals Onmm of the d!polea'y m capo'o vig

mambmgwpdeamlnudutommmmmnbmmdm 3
4 1o the position as explained in the
"Measurement Conditions paragraph TheSARwammnhmwmmm.mmmﬂdlwolengthsm

Additional EUT Data

[ Manutactured by [ SPEAG |
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DASY5 Validation Report for Head TSL

Date: 18.01.2021

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3700 MHz; Type: D3700V2; Serial: D3700V2 - SN: 1088

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

Medium parameters used: f = 3700 MHz; ¢ = 3.06 §/m; & = 37.3; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
* Probe: EX3DV4 - SN3503; ConvF(7.73, 7.73, 7.73) @ 3700 MHz; Calibrated: 30.12.2020
* Scnsor-Surfuce: |.4mm (Mechanical Surface Detection)
*  Electronics: DAE4 Sn601; Calibrated: 02.11.2020
« Phantom: Flat Phantom 5.0 (front): Type: QD 000 PS0O AA; Serial: 1001
* DASYS5252.10.4(1527); SEMCAD X 14.6. 14(7483)

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

Reference Value = 71.74 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 19.2 Wikg

SAR(1 g) = 6.76 W/kg; SAR(10 g) = 2.45 Wikg

Smallest distance from peaks 1o ail points 3 dB bhelow = 8.2 mm

Riitio of SAR at M2 to SAR at M1 = 734

Maximum value of SAR (measured) = 13.3 Wikg

0dB =133 Wkg=11.24 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 18.01.2021

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3700 MHz; Type: D3700V2; Serial: D3700V2 - SN: 1088

Communication System: UID () - CW: Freguency: 3700 MHz

Medium parameters used: f = 3700 MHz: o = 3.39 Sim; & = 49.9; p = 1000 kg/m®
Phantom section: Flat Section

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

DASY52 Configuration:
* Probe: EX3DV4 - SN3503; ConvF(7.31. 7.3 + 7.31) @ 3700 MHz; Calibrated: 30,12.2020
= Sensor-Surface: 1.4mm (Mechanical Surface Detection)
*  Electronics: DAE4 Sn601; Calibrated: 02.1 1.2020
» Phantom: Flat Phantom 5.0 (back); Type: QD 000 PSO AA: Serixl: 1002
* DASYS2 52,10.4(1527); SEMCAD X 14.6. 14(7483)

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

Reference Value = 63.11 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 16.6 Wikg

SAR(1 g) =622 Wikg; SAR(10 g) = 2.25 Wikg

Smallest distance from peaks to all points 3 dB below = 7.9 mm

Ratio of SAR at M2 1o SAR at Ml = 75,6%

Maximum value of SAR (measured) = 1 1.8 Wikg

0dB = 11.8 Wikg = 10.72 dBW/kg
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Impedance Measurement Plot for Body TSL
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CALIBRATION CERTIFICATE
Coject D4200V2 - SN:1021
Caliteation procedure(s) QA CAL-22v5

Calibration Procedure for SAR Validation Sources between 3-10 GHz
Calbratien date: January 25, 2021

This catration certificate documents the traceability 10 naliona! stundards, which reakzs me phy

A wnas of ir

ants (1),

This calbration cartiicats shall nat b reprocuced axcept 11 full without wrisan

ppravai of the

Tho measurements and the wes with confich peobakiity ara given on Ihw folowing pages and are part of the camiicate,
Al have baen conducied i the closed laboratory tacility: arvironment tamparaturs (22 & 35°C and humidey « 70%,
Callbration Eguigment used (METE critical for calbeation)
Primary Standards Dy Cal Date (Cetificate No ) Schedued Caltiration
Powor meter NRP SN 104778 01-Apr-20 (No, 217-03100/03101) Ape-21
Power sensor NRP-Z91 SN 103244 O1-Apr20 (Na, 217-03100) Apr21
Powes sensor NGP-251 EN: 103245 01-Apr-20 (No. 217-03101) Ape-21
Ralerence 20 of8 Atoruator SN: BHEGI (20k) 31-Mar20 (No. 217-03106) Apr2t
Typa-N mamaich combinason SN: 310682 / 06327 F1-Mar-20 (No. 217-03104) Agr-21
Rederence Probe EX30DVe SN: 3500 30-Doc-20 (No, EX3-3503 Dec20) Dec-21
DAES SN: 8 0R-Nov-20 (Na. DAF4-601_Nava0) Nova1
Sevondury Standards lIDw Chock Date (in heusa) Scheduled Check
Power motor EA4198 - I8N GR39512475 30-Oct-14 (in house chack Oct-20) I house chack: Oct-22
Powar sensor HP B481A SN Us3reaares 07-0ct-15 (In nouse chack Dot-20) In nouse check: Oct-22
Power seosce HP B481A SN MY41082317 07-0ct-15 (in house chack Oot<20) In house check: Cct-22
RF generator RS SMT-06 SN: 100972 15-Jun-15 (in howse chack Oct-20) In houss check: Oct-22
Natwork Analyzee Aghent EBISBA | SN: US41080477 Jt-Mar-14 {in house check Oct-20) In housa check: Oct-21
Namo Function Sigrature
Cafitrated by: Joton Kastrat Laboratory l‘w y
7
_ " (,/[
Approved by: Katga Pokowvic Tochncal Manager

Centificate No: D4200V2-1021_Jan21

Page 108

Report No: (NIE) 68365RAN.002

Page 310 of 321

2022-11-30



DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia,
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.ILF. A29 507 456

Calibration Laboratory of S Schweizecischer Kalibr

Schmid & Partner c Service sulsse d'¢talonnage
Engineering AG Servizio svizzero di taratura

Zoughausstrasss 43, 8004 Zurich, Switzertand S Swiss Calibeation Service

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, June 2013

b) IEC 62209-1, "Measurement procedure for the assessment of Specific Absorption Rate

(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of

300 MHz to 6 GHz)", July 2016
c) |EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity to the human body (frequency range of 30

MHz to 6 GHz)*, March 2010
d) KDB B65664, “SAR Measurement Requirements for 100 MHz to 6 GHZ"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are available from the Validation Report at the end

of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

» Feed Point Impedance and Refum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. No uncertainty required.

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

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

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

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

nominal SAR result.

probability of approximately 95%.

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

Certificate No: D4200V2-1021_Jan21 Page 2ot 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS Vs2.104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy =4 mm, dz = 1.4 mm Graged Ratio = 1.4 (Z direction)
Frequency 4200 MHz = 1 MHz
Head TSL parameters
The lollowing parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C ari 3,63 mha/m
Measured Head TSL parameters (220202)°C 3BT26% 350 mham:6%
Head TSL temperature change during test <05°C — e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Hoad TSL Condition
SAR measured 100 mW input power 6.54 Wikg
SAR for nominal Head TSL paramelers normalized to 1W 65.5 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 222 Why
SAR for nominal Head TSL parameters normatized to 1W 222 Wikg = 19.5 % (k=2)
Body TSL parameters
The lolkvwing parameters and caloulations were applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220C 504 413 mho/m
Measured Body TSL parameters (220202)"C 51226% 409 mhom+6%
Body TSL temperature change during test <05°C - e
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 6.46 Wikg
SAR for nominal Body TSL parameters nomalized to 1W 64.9 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condifion
SAR measursd 100 mW Input power 2,13 Wikg
SAR for nominal Body TSL paramaters normalized to 1W 21,3 Wikg = 19.5 % (k=2)
Centificate No; D4200V2-1021_Jan21 Page3ol8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

impedanca, transformed 1o feed point 4600-79iQ
Retum Loss -207 4B

Antenna Parameters with Body TSL

Impedance, fransformed 1o feed point N7r0-230
Retum Loss -323dB

General Antenna Parameters and Design

| Eoctricai Delay (one direction) | 1.121ns |

Aher 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 comxial cable. The center conductor of the feeding kne is directly connected 1o the
second am of the dipole. The antenna s therefore shont-circuited for DC-signals. On some of the dipoles. small end caps
are added to the dipole arms in ceder to improve matching when loaded according to the position as explained in the
“Measurernent 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 10 the dipole arms, because they might bend or the soidered connections near the
feedpoint may be damaged.
Additional EUT Data
[ Manutactured by | SPEAG
Canticate No: D4200V2-1021_Jan21 Pago 4 of 8
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DASY5 Validation Report for Head TSL

Date: 25.01,2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 4200 MHz; Type: D4200V2; Serial: D4200V2 - SN:1021

Communication System: UID 0 - CW: Frequency: 4200 MHz

Medium parameters used: f= 4200 MHz; 6 = 3.5 $/m; g, = 36.7; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
» Probe: EX3DV4 - SN3503; ConvE(7.02, 7.02, 7.02) @ 4200 MHz; Calibrated: 30.12.2020
» Sensor-Surface: |.4mm (Mcchanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated; 02,11.2020
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial; 1001
* DASYS5252.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=4200MHz/Zoom Scan ,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 70.13 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 18.1 Wikg

SAR(I g) = 6.54 W/kg; SAR(10 g) = 2.22 W/kg

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

Rutio of SAR at M2 10 SAR at M1 = 74.9%

Maximum value of SAR (measured) = 13.0 Wikg

:

b -20.00
-30.00
-40,00
50.00
0dB=13.0Wrkg=11.13 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 4200 MHz; Type: D4200V2; Serial: D4200V2 - SN:1021

Communication System: UID 0 - CW; Frequency: 4200 MHz

Medium parameters used: [ = 4200 MHz; 0 =4.09 S/m; & = 51.2; p = 1000 kg/m"

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

DASY52 Configuration:

.

Probe: EX3IDV4 - SN3I503; ConvI(6.77, 6,77, 6.77) @ 4200 MHz; Calibrated: 30.12.2020
Sensor-Susface: | 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601: Calibrated: 02.11.2020

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

DASYS2 52.10.4(1527), SEMCAD X 14.6.14(7483)

> DEKRA

Date: 25.01.2021

Dipole Calibration for Body Tissue/Pin=100 mW, d=10mm, f=4200MHz/Zoom Scan ,

dist=1.4mm (8x8x8)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 63.57 Vim, Power Drift = 0.03 dB

Peak SAR (extrapolated) = 20.2 Wrkg

SAR(1 g) = 6,46 W/kg; SAR(10 g) = 2.13 W/kg

Smallest distance from peuks to all points 3 dB below = 7.2 mm
Rutio of SAR at M2 to SAR at M1 =71.4%

Maximum value of SAR (measured) = 13.1 Wikg

5.00

-10.00

-15.00

-20.00

-25.00

0dB=13.1W/kg= 1118 dBW/kg
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impedance Measurement Plot for Body TSL
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