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CALIBRATION CERTIFICATE

Object D3700V2 - SN:1006

Calibration procedure(s) QA CAL-22.v6

Calibration Procedure for SAR Validation Sources between 3-10 GHz

Calibration date: June 20, 2022

This calibration certificate documents the traceability to national standards, which realize the physical unils of measurements (S1).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.
All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards D # Cal Date (Certificate No.) Scheduled Calibration
Power meter NRP S 104778 04-Apr-22 (Mo, 217-03525/03524) Apr-23
Power sensor NRP-Z91 Sh: 103244 Od-Apr-22 (No. 217-03524) Apr-23
Power sensor NRP-Z291 SN: 103245 04-Apr-22 (Mo. 217-03525) Apr-23
Reference 20 dB Aftenuator SN: BH2394 (20k) 04-Apr-22 (No. 217-03527) Apr-23
Type-N mismatch combination SN: 310982/ 06327  04-Apr-22 (No. 217-03528) Apr-23
Reference Probe EX30DV4 SM: 3503 08-Mar-22 (No. EX3-3503_Mar22) Mar-23
DAE4 SN: 801 02-May-22 (No. DAE4-601_May22) May-23
Secondary Standards 1D # Check Date (in house} Scheduled Check
Power meter E44198 SN: GB39512475 30-0ct-14 (in house check Oct-20) In house check: Oct-22
Power sensor HP 84814 SM: US37202783 07-0ct-15 (in house check Oct-20) In house check: Oct-22
Power sensor HP 84814, SM: MY41093315 07-0ct-15 (in house check Oct-20) In house check: Oct-22
RF generator R&S SMT-08 SM: 100972 15-Jun-15 {in house check Qct-20) In house check: Oct-22
Metwork Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in house check Oct-20) In house check: Oct-22
Mame Function Signature

Calibrated by: Jeffrey Katzman: Laboratory Technician y: é é

roved by: “Sven Kithn ‘Technical Manage /
App ¥ VEN R B nanager f:.)‘ =

Issued: June 27, 2022

This calibration certificate shall not be reproduced except in full without written approval of the laboratary.
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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) IEC/IEEE 62209-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

DASY Version DASYS52 V52.10.4
Extrapolation Advanced Extrapolation

Phantom Modular 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 3700 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
MNominal Head TSL parameters 220°C ar.7 3.12 mho/m
Measured Head TSL parameters (220x0.2)°C 3706 % 3.07 mho/m £ 6 %
Head TSL temperature change during test <0.5°C - m—
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured

100 mW input power

6.56 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

65.6 Wikg + 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.38 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

23.7 Wikg £ 19.5 % (k=2)

Certificate No: D3700V2-1006 Jun22
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5080 -100j0

Return Loss -20.0dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.137 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG
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DASYS Validation Report for Head TSL

Date: 20.06.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3700 MHz; Type: D3700V2; Serial: D3700V2 - SN:1006

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

Medium parameters used: f= 3700 MHz; 6 = 3.07 S/m; & = 37; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
» Probe: EX3DV4 - SN3503; ConvF(7.73, 7.73. 7.73) @ 3700 MHz; Calibrated: 08.03.2022
* Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 02.05.2022
» 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=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 = 68.96 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 18.6 W/kg

SAR(1 g) = 6.56 W/kg; SAR(10 g) = 2.38 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 73.4%

Maximum value of SAR (measured) = 12.8 W/kg

dB

-7.90

-15.80
-23.70
-31.60

-39.50

0dB =12.8 Wkg = 11.06 dBW/kg
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Impedance Measurement Plot for Head TSL
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Certificate No: D3700V2-1022_Jul21

|CAI:IBRATION CERTIFICATE I

D3700V2 - SN:1022

Object

e b

Al caliprations have been conducted in the closed laboratory facility: environment temperature (22 = 3)°C and humidily < 70%.

Calibration procedure(s)

Calibration date:

QA CAL-22.v6

Calibration Procedure for SAR Validation Sources between 3-10 GHz

July 14, 2021

Calibration Equipment used (MATE critical for calibration)

libration cerificate documents the traceability to national standards, which realize the physical units of measurements (S1).
asurements and the uncertainties with confidence probability are given on the fellowing pages and are part of the certificate.

Metwoy

Calibra

Approw

This c3

k Analyzer Agilent EB358A

ted by

ed by:

SN: US41080477

Mame
Jeton Kastrati

Katja Pokovic

31-Mar-14 (in house check Oct-20)

Function

Laboratory Technician

Technical Manager

tibration certificate shall not be repraduced except in full without written approval of the laboratory.

Primary Standards 1D i Cal Date (Cerificate No.) Scheduled Calibration
Powear|meter NRP SN: 104778 08-Apr-21 (Mo. 217-03291/03292) Apr-22

Power| sensor MRP-Z91 SNz 103244 08-Apr-21 (No. 217-03291) Apr-22

Power|sensor NRP-Z291 SN: 103245 09-Apr-21 (Mo, 217-03292) Apr-22

Refergnce 20 dB Altenuator SN: BHS394 (20%k) 08-Apr-21 (No. 217-03343) Apr-22

Typa’-} rismatch combination SN: 310082 / DB327 09-Apr-21 (No. 217-03344) Apr-22

Refergnce Probe EX30DV4 SM: 3503 30-Dec-20 (No. EX3-3503_Dec20) Dec-21

DAE4 SM: 61 02-Mov-20 (No, DAE4-601_Now20) Mov-21

Secongdary Standards 1D # Check Date (in housa) Scheduled Check
Power meter E44198 SN: GB38512475 30-Oct-14 {in house check Oct-20) In house check: Oct-22
Power|sensor HP 84814 SM; US372027a3 Q7-0ct-15 (in house check Oct-20) In house check: Oct-22
Power|sensor HP 84814, SN: MY41092317 07-0ct-15 (in house check Ocl-20) In house check; Ocl-22
RF generator R&S SMT-06 SN 100972 15-Jun-15 (in house check Oct-20)

In house check: Oct-22
In house check: Oct-21

Signature

==

/m\ :

Issued: July 14, 2021

Cartific

ate Mo: D3700V2-1022_Jul21
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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)

b)

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.

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

Additional Documentation:

c)

Meth

DASY System Handbook

ods 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.

Heturn 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 n

multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

eported uncertainty of measurement is stated as the standard uncertainty of measurement

Cerificate No: D3700V2-1022_Jul21 Page 2 of 6




Measurement Conditions

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

#AS\" Version

DASY52 V52.10.4
éxtrapn!atian 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

3700 MHz = 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Ililnminal Head TSL parameters 220°C 377 3.12 mho/m
+’Ieasured Head TSL parameters (22.0+£02)*C 377+x6% 3.12 mho/m = 6 %
ﬂ-lead TSL temperature change during test <05°C =
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
BAR measured 100 mW input power 6.82 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

68.2 Wikg = 19.9 % (k=2)

§AH averaged over 10 cm” (10 g) of Head TSL

condition

‘JSAH measured

100 mW input power

2.47 Wikg

BAR for nominal Head TSL parameters

normalized to 1W

24.7 Wikg + 19.5 % (k=2)

Certificate No: D3700V2-1022_Jul21
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Appendix (Additional assessments outside the scope of SCS 0108)

Ante

nna Parameters with Head TSL
mpedance, transformed to feed point 5120-40i0
Heturn Loss -27.7 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.125 ns

After Ilng 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 ad
"Meas
accord
Mo exg
feedpa

Addif

ded to the dipole arms in order to improve matching when loaded according to the position as explained in the
urement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still
ing to the Standard.

essive force must be applied to the dipole arms, because they might bend or the soldered connections near the
int may be damaged.

lional EUT Data

Manufactured by SPEAG
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DASYS5 Validation Report for Head TSL

Date: 14.07.2021
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 3700 MHz; Type: D3700V2; Serial: D3700V2 - SN:1022

Communication System: UID 0 - CW; Frequency: 3700 MHz
Medium parameters used: f = 3700 MHz; ¢ = 3.12 $/m; &, = 37.7; p = 1000 kg/m"
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2011)
DASYS52 Configuration:
o | Probe: EX3DV4 - SN3503; ConvF(7.73, 7.73, 7.73) @ 3700 MHz; Calibrated: 30.12.2020
e | Sensor-Surface: 1.4mm (Mechanical Surface Detection)
e | Electronics: DAE4 Sn601; Calibrated: 02.11.2020
e | 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=100 mW, d=10mm, f=3700MHz/Zoom Scan,

0dB =13.1 W/kg = 11.16 dBW/kg

Certificate Mo: D3700V2-1022_Jul21 Page 5 of 6




Impegdance Measurement Plot for Head TSL

file ¥iew Channel Sweep Calbration Trace Scale Marker System Window Help

3.700000 GHz 51.164 ()
10.803 pF 41
3700000 GHz 40975 mul

Chidisgs 20

Chl: san 350000 GHE  — Stop 380000 GHz

000 | > 1 3700000 GHz  -2F 750 dB

=

(1) Chiurg= (20 |
=300 () L -
Chl: Sart 250000 GHe —

Stop 240000 GHz

Status CH1: 511 | C" 1-Port Avg=20 Delay LCL

Certificate No: D3700V2-1022_Jul21 Page 6 of 6




SFORTON LAB.

D3700V2, serial no. 1022 Extended Dipole Calibrations
Referring to KDB 865664, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration), and in
impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the calibration

interval can be extended.

<Justification of the extended calibration>

D3700V2 — serial no. 1022

3700MHZ

Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm)|Imaginary Impedance (ohm)|Delta (ohm)

07.14.2021
-27.75 51.164 -3.9817
(Cal. Report)
07.13.2022
-24.914 10.21 54.098 2.934 -5.305 -1.3233
(extended)

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978



SFORTON LAB.

<Dipole Verification Data> - D3700 V2, serial no. 1022 (Data of Measurement : 07.13.2022)
3700 MHz - Head

>1  3.7000000 GHz -24.914 dB

-10. 00

~50.00

|1 Start 3.5 GHz TFEW 70 kHz stop 3.0 GHz [

P s11 smith (R+jx) scale 1.000u [F1 pel]

>1  3.7000000 GHz 54.098 Q@ -5.3050 0 _S.-—l'ﬂﬂ‘;‘___p}_

[1 sStart 3.5 GHz TFBVY 70 kHz Stop 3.9 GHz 0|

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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client  Sporton

CALIBRATION CERTIFICATE

Certificate No: D3900V2-1017_Apr22

Object

Calibration procedure(s)

Calibration date:

D3900V2 - SN:1017

QA CAL-22.v6

Calibration Procedure for SAR Validation Sources between 3-10 GHz

April 22, 2022

Calibration Equipment used (M&TE eritical for calibration)

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (51).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the cerlificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity = 70%,

Primary Standards 1D # Cal Date (Certificate Mo.) Scheduled Calibration
Power meter NRP SM: 104778 04-Apr-22 (Mo, 217-03525/03524) Apr-23

Power sensor NRP-Z91 SMN; 103244 (04-Apr-22 (Mo, 217-03524) Apr-23

Power sensor NRP-291 SN 103245 04-Apr-22 (Mo, 217-03525) Apr-23

Reference 20 dB8 Attenuator SM: BH9394 (20k) 04-Apr-22 (No. 217-03527) Apr-23

Type-N mismatch combination SN 310982 / 06327 04-Apr-22 (No. 217-03528) Apr-23

Referance Probe EX3DVE SN: 3503 08-Mar-22 (No. EX3-3503_Mar22) Mar-23

DAE4 SN; 601 01-Mov-21 (No. DAE4-601_Nov21) Mow-22

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

Power meler E44198

Power sensor HP 84814,

Power sensor HP 84814,

RF generator R&S SMT-06
Metwork Analyzer Agilent EB3584,

Calibrated by:

Approved by:

SN: GB39512475
SM: US3T292783
Sh: MY41083315
SN: 100972

SN: US41080477

MName
Joanna Lieshaj

30-0ct-14 (in house check Oct-20)
07-0ct-15 (in house check Oct-20)
07-0ct-15 (in house check Oct-20)
15-Jun-15 {in house check Oct-20)
31-Mar-14 (in house check Oct-20)

Function

Deputy Manager

This calibration certificate shall not be reproduced except in full without written approval of the laboratory,

In house check: Oct-22
In house check: Oct-22
In house check: Oct-22
In house check: Oct-22
In house check: Oct-22

Sig_nature

*

ity
< 4

Issued: April 28, 2022

Certificate No: D3200V2-1017_Apr22
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Accreditation No.: SCS 0108

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%.

Certificate No: D3200V2-1017_Apr22 Page 2 of 7



Measurement Conditions

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

DASY Version DASYS52 V52.10.4
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy =4.0mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

3900 MHz = 1 MHz
4100 MHz + 1 MHz

Head TSL parameters at 3900 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 375 3.32 mho/m
Measured Head TSL parameters {(22.0+0.2)°C 36.5+6% 3.25 mho/m £ 6 %
Head TSL temperature change during test <05°C -
SAR result with Head TSL at 3900 MHz
SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.89 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

68.7 Wikg + 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.41 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

23.9 Wikg £ 19.5 % (k=2)

Head TSL parameters at 4100 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
MNominal Head TSL parameters 22.0°C ar.z2 3.53 mho/m
Measured Head TSL parameters (22.0=0.2)°C 36.3+£6% 342 mho/m =6 %
Head TSL temperature change during test <05°C - e
SAR result with Head TSL at 4100 MHz
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.84 W/ikg

SAR for nominal Head TSL parameters

normalized to 1W

68.3 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm® {10 g) of Head TSL

condition

SAR measured

100 mW input power

2.38 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

23.7 Wikg = 19.5 % (k=2)

Certificate Mo: D3200V2-1017_Apr22
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 3900 MHz

Impedance, transformed to feed point

49.40-7.0i0Q

Return Loss

-23.0dB

Antenna Parameters with Head TSL at 4100 MHz

Impedance, transformed 1o feed point

60.1Q +0.0jQ

Return Loss -20.8 dB
General Antenna Parameters and Design
Electrical Delay {one direction) 1.104 ns

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

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

according to the Standard.

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

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificate Mo: D3900V2-1017_Apr22
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DASY5 Validation Report for Head TSL

Date: 22.04.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3900 MHz; Type: D3900V2; Serial: D3900V2 - SN:1017

Communication System: UID 0 - CW: Frequency: 3900 MHz, Frequency: 4100 MHz
Medium parameters used: f = 3900 MHz; 6 = 3.25 S/m; & = 36.5: p = 1000 kg/m?,
Medium parameters used: f = 4100 MHz; 6 = 3.42 S/m: &, = 36.3; p = 1000 kg/m?
Phantom section: Flat Section

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

DASY52 Configuration:

¢ Probe: EX3DV4 - SN3503: ConvF(7.39, 7.39, 7.39) @ 3900 MHz, ConvF(7.26, 7.26, 7.26) @ 4100
MHz; Calibrated: 08.03.2022

 Sensor-Surface: 1.4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn601: Calibrated: 01.1 1.2021

 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=100 mW, d=10mm, f=3900MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 69.24 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 19.6 Wike

SAR(1 g) = 6.89 W/kg; SAR(10 g) = 2.41 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 73.9%

Maximum value of SAR (measured) = 13.7 Wikg

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=4100MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 69.78 V/m: Power Drift = -0.03 dB

Peak SAR (extrapolated) = 19.4 Wikg

SAR(1 g) = 6.84 W/kg; SAR(10 g) = 2.38 W/kg

Smallest distance from peaks to all points 3 dB below = 8.4 mm

Ratio of SAR at M2 to SAR at M1 = 74.1%

Maximum value of SAR (measured) = 13.5 Wikg

Cerificate No: D3900V2-101 T_Apr22 Page 50f 7



-8.00

-16.00

-24.00

-32.00

-40.00

0dB = 13.7 W/kg = 11.36 dBW/kg
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Impedance Measurement Plot for Head TSL
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SPORTON LAB.

D3900V2, serial no. 1017 Extended Dipole Calibrations
Referring to KDB 865664, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration), and in
impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the calibration

interval can be extended.

<Justification of the extended calibration>

D3900V2 — serial no. 1017

3900MHZ

Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm)|Imaginary Impedance (ohm)|Delta (ochm)

04.22.2022
-22.997 49.413 -7.0334
(Cal. Report)
04.21.2023
-22.064 4.06 51.756 2.343 -4.9563 2.0771
(extended)
4100MHZ

Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm)|Imaginary Impedance (ohm)|Delta (ohm)

04.22.2022
-20.767 60.079 0.011025
(Cal. Report)
04.21.2023
-21.052 -1.37 64.918 4.839 -4.7317 -4.74273
(extended)

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978



SPORTON LAB.

<Dipole Verification Data> - D3900 V2, serial no. 1017 (Data of Measurement : 04.21.2023)
3900 MHz - Head

-40.00

[1 start 3.7 GHz IFBW 70 kHz Stop 4.3 GHz [l |

ale 1.a0000 [F1 pel]

|1 Start 3.7 GHz TFEWY 70 kHe

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Accreditation No.: SCS 0108

Object

Calibration procedure(s)

Calibration date:

Calibration Equipment used (M&TE critical for calibration)

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

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

Calitrated by:

Approved by:

Mame

Primary Standards 1D # Cal Dale (Certificate No.) Scheduled Calibration
Power meter NRP SN: 104778 08-Apr-21 (No. 217-03291/03282) Apr-22

Power sensor NRP-Z91 SM: 103244 09-Apr-21 (No. 217-03291) Apr-22

Power sensor NRP-Z91 SN: 103245 02-Apr-21 (No. 217-03292) Apr-22

Reference 20 dB Attenuator SN: BH2394 (20k) 08-Apr-21 (No. 217-03243) Apr-22

Type-M mismatch combination SN: 310082/ 06327  09-Apr-21 (No. 217-03344) Apr-22

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

DAE4 SN: 601 02-Mov-20 {No. DAE4-B01_Nov20) MNov-21

Secondary Standards ID# Check Date (in house) Scheduled Check
Power meter E44198 SN: GB38512475 30-0Oct-14 (in house check Oct-20) In house check: Oct-22
Power sensor HP 84814 SN: US37292783 07-Oct-15 (in house check Oct-20) In house check: Oct-22
Fower sensor HP 84814 SN: MY41092317 07-0ct-15 (in house check Oct-20) In house check: Oct-22
RF generator R&S SMT-08 SN: 100872 15-Jun-15 (in house check Oct-20) In house check: Ogt-22
Metwork Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in house check Oct-20) In house check: Oct-21

Function

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

Issued: September 15, 2021

Certificate No: DSGHzV2-1006_Sep21
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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) |IEC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528 Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

» 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: DSGHzV2-1006_Sep21 Page2of 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 V5.0
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy = 4.0 mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

5250 MHz + 1 MHz
5600 MHz + 1 MHz
5750 MHz = 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.9 4.71 mho/m
Measured Head TSL parameters (22.0+0.2)°C M47+6% 4.52 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

8.24 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

81.7 Wikg £ 19.9 % (k=2)

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

SAR measured

100 mW input power

2.35 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

23.2 Wlkg * 19.5 % (k=2)

Head TSL parameters at 5600 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.5 5.07 mho/m
Measured Head TSL parameters (2202 0.2)°C 34.2+6% 4.86 mho/m £ 6 %
Head TSL temperature change during test <0.5°C - eee
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm? (1 g) of Head TSL Condition

SAR measured

100 mW input power

8.59 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

85.1 Wikg £ 19.9 % (k=2)

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

SAR measured

100 mW input power

2.43 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

24.0 Wikg * 19.5 % (k=2)

Certificate Mo: D5GHzV2-1006_Sep21
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Head TSL parameters at 5750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 35.4 5.22 mho/m
Measured Head TSL parameters (22.0+0.2)°C 340+6% 5.01 mho/m £ 6 %
Head TSL temperature change during test =0.5°C — ——
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 ¢cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.22 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

81.4 Wikg # 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.31 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22.9 Wikg £ 19.5 % (k=2)

Certificate Mo: DSGHzV2-1006_Sep21
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Appendix (Additional assessments outside the scope of SCS 01 08)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 480-89j0

Return Loss -20.3dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed paint 56.30-74i0

Return Loss -208dB

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 6010+ 330

Return Loss -20.3dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.199 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 direcily connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data
Manufactured by SPEAG

Certificate No: D5GHzV2-1006 Sep21 Page 5of 8




DASYS5 Validation Report for Head TSL

Date: 15.09.2021
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole D5GHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1006

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

Medium parameters used: f= 5250 MHz; ¢ = 4.52 S/m; & = 34.7; p = 1000 kg/m®

Medium parameters used: f= 5600 MHz; ¢ = 4.86 S/m; ;= 34.2; p = 1000 kg/m® ,

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

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI €63.19-2011)

DASY52 Configuration:

 Probe: EX3DV4 - SN3503; 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

¥

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

Reference Value = 78.78 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 28.2 W/kg

SAR(1 g) = 8.24 W/kg; SAR(10 g) = 2.35 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 70.6%

Maximum value of SAR (measured) = 18.5 W/kg

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

Reference Value = 78.99 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 31.9 W/kg

SAR(1 g) = 8.59 W/kg; SAR(10 g) = 2.43 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 68%

Maximum value of SAR (measured) = 20.0 W/kg

Certificate No: D5GHzV2-1006_Sep21 Page G of 8



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

Reference Value = 76.50 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 31.9 W/kg

SAR(1 g) = 8.22 W/kg; SAR(10 g) = 2.31 Wikg

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

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

Maximum value of SAR (measured) = 19.6 W/kg

-5.00
-10.00
-15.00

-20.00

-25.00

0dB =20.0 Wikg =13.01 dBW/kg

Certificate No: DSGHzV2-1006_Sep21 Page 7 of 8



Impedance Measurement Plot for Head TSL
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SFORTON LAB.

D5000V2, serial no. 1006 Extended Dipole Calibrations
Referring to KDB 450824, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration), and in
impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the calibration interval can be

extended.

<Justification of the extended calibration>

D5000V2 — serial no. 1006

5250MHZ

Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm)|Imaginary Impedance (ohm)|Delta (ohm)

9.15.2021
-20.331 54.8 -8.9
(Cal. Report)
9.14.2022
-20.219 -0.55 55.227 -0.427 -10.621 1.721
(extended)
5600MHZ

Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm)|Imaginary Impedance (ohm)|Delta (ohm)

9.15.2021
-20.8 56.3 -7.4
(Cal. Report)
9.14.2022
-22.672 9.00 55.973 0.327 -8.5394 1.1394
(extended)
5750MHZ

Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm)|Imaginary Impedance (ohm)|Delta (ohm)

9.15.2021
-20.3 60.1 3.3
(Cal. Report)
9.14.2022
-23.271 14.64 59.142 0.958 0.4571 2.8429
(extended)

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration. Therefore

the verification result should support extended calibration.

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978



SFORTON LAB.

<Dipole Verification Data> - D5000 V2, serial no. 1006 (Data of Measurement : 9.14.2022)
5000 MHz - Head

M@ 511 Log Mag 10.00d8/ Ref 0.000dE (F1]

1 5.2500000 G 0. de
2 5.6000000 GHz 2.
3 5.7500000 GHz -2

|1 Start 5 GHz IFBVY 70 kHz Stop 6 GHz

P 511 smith (R+jx) Scale 1.000u [F1 Del]

5.2500 5. , 28533 pF
5. 6 3 -8, 5394 3.3282 pF
5, 75000( 3 142 0 12.652 pH

[1 Start 5 GHz IFBW 70 kHz Stop 6 GHz

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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client  Sporton Certificate No: D5GHzV2-1128_Nov22

|CALIBRATION CERTIFICATE

Object

D5GHzV2 - SN:1128

Calibration procedure(s) QA CAL-22.v6

Calibration Procedure for SAR Validation Sources between 3-10 GHz

Calibration date: Movember 23, 2022

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

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

Primary Standards

Calibration Equipment used (M&TE critical for calibration)

D # Cal Date (Certificate MNo.) Scheduled Calibration

Power meler NRP SN: 104778 D4-Apr-22 (Mo, 217-03525/03524) Apr-23
Power sensor NRP-Z91 Sh: 103244 04-Apr-22 (Mo, 217-03524) Apr-23
Power sensor NRP-Z91 SN: 103245 D4-Apr-22 (No. 217-03525) Apr-23
Reference 20 dB Attenuator SN: BH9384 (20k) 04-Apr-22 (Mo. 217-03527) Apr-23
Type-M mismatch combination SN: 310982 /06327  04-Apr-22 (No. 217-03528) Apr-23
Reterence Probe EX30V4 SN: 3503 08-Mar-22 (Mo. EX3-3503_Mar22) Mar-23
DAE4 SN 601 31-Aug-22 (No. DAE4-601_Aug22) Aug-23
Secondary Standards 10 & Check Date (in house)

Scheduled Check

Powar meter E44188

Power sensor HF 84814

Powar sensor HP 84B1A

RF generator R&S SMT-06
Metwork Analyzer Agilent EB3584A

Calibrated by:

Approved by

SN: GB39512475
SN: US37292783
SN: MY41083315
SM: 100872

SN: US41080477

Name
Jeton Kastrati

Swven Kihn

30-Oct-14 (in house chack Oct-22)
07-0ct-15 {in house check Oct-22)
07-0ct-15 (in house check Oct-22)
15-Jun-15 (in house check Oct-22)
31-Mar-14 (in house check Oct-22)

Function
Laboratory Technician

Technical Manager

In house check: Oct-24
In house check: Oct-24
In house check: Oct-24
In house check: Oct-24
In house check: Oct-24

Signature

C,_f___‘_":\s — U?/
LS =

lszsued: Movember 25, 2022

This calibration certificate shall not be reproduced except in full without written approval of the laboratony.

Certificate No: DBGHzV2-1128_Nova2
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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) |IEC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

« 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 Mo: D5GHzV2-1128_MNov22 Page 2of 8



Measurement Conditions

DASY systern configuration, as far as not given on page 1.
DASY Version DASYS52 V52,10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

de, dy =4.0 mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

5250 MHz = 1 MHz
56800 MHz =1 MHz
5750 MHz = 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 35.9 4.71 mho/m
Measured Head TSL parameters (22.0x0.2)°C 36.0+6% 4,60 mho/m =6 %
Head TSL temperature change during test <05°C ] -
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.79 Wikg

SAR for nominal Head TSL parameters

narmalized to 1W

77.9 Wikg = 19.9 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL

condition

SAR measured

100 mW input power

2.26 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22,6 Wikg = 19.5 % (k=2)

Head TSL parameters at 5600 MIHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.5 5.07 mho/m
Measured Head TSL parameters (22.0+02)°C 354 6% 497 mho/m + 6 %
Head TSL temperature change during test =05°C e
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.02 Wikg

SAR for nominal Head TSL parameters

normalized to 1TW

80.1 Wikg  19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.28 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22.7 Wikg = 19.5 % (k=2)
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Head TSL parameters at 5750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.4 5.22 mho/m
Measured Head TSL parameters (22.0x02)°C 352+6% 513 mho/m + 6 %
Head TSL temperature change during test =<0.5°C - i
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 ecm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.95 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

79.3 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.28 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22.7 Wikg = 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 4820 -6.6j0

Beturn Loss -23.2dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 523 0-350Q

Return Loss -278dB

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 504 Q-3.2j0

Return Loss -298dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.208 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line 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 accerding 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.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
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DASYS Validation Report for Head TSL

Date: 23.11.2022
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV?2 - SN:1128

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

Medium parameters used: f'= 5250 MHz; 6 = 4.6 S/m; & = 36; p = 1000 kg/m’ ,

Medium parameters used: f = 5600 MHz; 6 = 4.97 S/m: &= 35.4; p = 1000 kg/m’ ,

Medium parameters used: f= 5750 MHz; 6 = 5.13 S/m; & = 35.2: p = 1000 kg/m°

Phantom section: Flat Section

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

DASY 52 Configuration:

« Probe: EX3DV4 - SN3503; 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: 08.03.2022

» 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
o DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 73.61 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 26.7 W/kg

SAR(1 g) = 7.79 W/kg; SAR(10 g) = 2.26 W/kg

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

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

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

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

Reference Value = 72.87 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 29.8 W/kg

SAR(1 g) = 8.02 W/kg; SAR(10 g) = 2.28 Wkg

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

Ratio of SAR at M2 to SAR at M1 = 67.2%

Maximum value of SAR (measured) = 19.2 W/kg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 71.51 V/m; Power Drift =-0.07 dB

Peak SAR (extrapolated) =31.1 W/kg

SAR(1 g) = 7.95 W/kg; SAR(10 g) = 2.28 W/kg

Smallest distance from peaks to all points 3 dB below = 7.5 mm

Ratio of SAR at M2 to SAR at M1 = 65.8%

Maximum value of SAR (measured) = 19.3 W/kg

-7.00
-14.00
-21.00

-28.00

-35.00

0dB =19.3 W/kg = 12.87 dBW/kg
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Impedance Measurement Plot for Head TSL
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|CALIBRATION CERTIFICATE

Object D5GHzV2 - SN:1171

Calibration procadure(s) QA CAL-22.v6

Calibration Procedure for SAR Validation Sources between 3-10 GHz

Calibration date: April 20, 2021

This calibration certificate documents the traceability to national standards, which realize the physical units of measuraments (51).
The measurements and the uncerainties with confidance probability are given on the following pages and are part of the certificate.

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

Calibration Equipment used (MATE critical for calibration)

Calibrated by:

Approved by:

Mame
Michaal Webear

Katja Pokovic

Function
Laboratory Technician

Technical Manager

Primary Standards 1D # Cal Date (Cerificate No.) Scheduled Calibration
Power meter MRP SN: 104778 09-Apr-21 (Mo. 217-03291/03292) Apr-22

Power sensor NRP-£91 SN: 103244 08-Apr-21 (No. 217-03291) Apr-22

Power sensor NRP-291 SN: 103245 09-Apr-21 (No. 217-03292) Apr-22

Reference 20 dB Attenuator Sh: BHI304 (20k) 08-Apr-21 (No. 217-03343) Apr-22
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DAE4 SM; 601 02-Mov-20 (MNo. DAE4-601_Nov20) MNowv-21
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AF generator R&S SMT-06 SM: 100972 15-Jun-15 (in house check Oct-20) In house check: Ocl-22
Network Analyzer Agilent ES3584 | SN: US410B0477 31-Mar-14 (in house check Oct-20) In house check: Oct-21

This calibration cerificate shall not be reproduced except in full without written approval of the laboratory.
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Issued: April 20, 2021
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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) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

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

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

DASY Version

DASYS V52.10.4
Extrapolation Advanced Extrapolation
Phantom Maodular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy = 4.0 mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

5250 MHz + 1 MHz
5600 MHz £ 1 MHz
5750 MHz + 1 MHz
5850 MHz + 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

MNominal Head TSL parameters 220°C 359 4.71 mho/m
Measured Head TSL parameters (220+£0.2)°C 34.8+6% 4,57 mho/m £ 6 %
Head TSL temperature change during test <0.5°C mens —

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 8.08 Wikg
SAR for nominal Head TSL parameters normalized to 1W 80.3 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW inpul power 2.32 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

23.0 Wikg £ 19.5 % (k=2)

Certificate Mo: DSGHzV2-1171_Apr21
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Head TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 355 5.07 mho/m
Measured Head TSL parameters (22.0+0.2)°C 344 +6% 493 mho/m £ 6 %
Head TSL temperature change during test =0.5°C - e
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.41 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

83.4 W/kg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.39 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

23.7 Wikg £ 19.5 % (k=2)

Head TSL parameters at 5750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 35.4 5.22 mho/m
Measured Head TSL parameters (22.0+0.2)°C M1+26% 509 mho/mx6 %
Head TSL temperature change during test <05°C = =
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAR measured 100 m\W input power 8.11 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

80.4 Wikg + 19.9 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL

condition

SAR measured

100 mW input power

2.30 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22.8 Wikg = 19.5 % (k=2)
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Head TSL parameters at 5850 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
MNominal Head TSL parameters 22.0°C 35.2 5.32 mho/m
Measured Head TSL parameters (22.0+0.2)°C 34.0+6% 5.19 mho/m + 6 %
Head TSL temperature change during test =0.5°C -
SAR result with Head TSL at 5850 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.29 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

B82.3 W/kg = 19.9 % (k=2)

SAR averaged over 10 cm® {10 g) of Head TSL

condition

SAR measured

100 mW input power

2.34 Wikg

SAR for nominal Head TSL parameters

nomalized to 1W

23.1 Wikg £ 19.5 % (k=2)

Cerlificate No: D5GHzV2-1171_Apr21
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 5040Q-97jQ

Return Loss -20.3 dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 5550Q-45j0

Return Loss -23.5dB

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 5590 -58j0

Return Loss -221dB

Antenna Parameters with Head TSL at 5850 MHz

Impedance, transformed to feed point 57.70-6.6jQ

Return Loss - 20.5 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.2086 ns

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

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

No excessive force must be applied to the dipole arms, 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: 20.04.2021
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1171

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750
MHz, Frequency: 5850 MHz

Medium parameters used: f= 5250 MHz; o = 4.57 S/m; & = 34.9; p = 1000 kg/m® ,

Medium parameters used: f= 5600 MHz; o = 4.93 S/m; & = 34.4; p=1000 kgfm3 ;

Medium parameters used: f= 5750 MHz; o = 5.09 S/m; & = 34.1; p = 1000 kg/m’ ,

Medium parameters used: f= 5850 MHz; 6 = 5.19 S/m; & = 34: p= 1000 I-:ga’rrl3

Phantom section: Flat Section

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

DASYS52 Configuration:

+ Probe: EX3DV4 - SN3503; 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, ConvF(4.99, 4.99, 4.99) @ 5850 MHz; Calibrated:
30.12.2020

« 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
« DASY52 52.10.4(1527); SEMCAD X 14.6.14(7483)

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

Reference Value = 76.43 V/m: Power Drift = 0.08 dB

Peak SAR (extrapolated) = 27.7 Wikg

SAR(1 g) = 8.08 W/kg; SAR(10 g) = 2.32 W/kg

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

Ratio of SAR at M2 to SAR at M1 =71.2%

Maximum value of SAR (measured) = 18.2 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 77.80 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 31.0 Wikg

SAR(1 g) = 8.41 W/kg; SAR(10 g) = 2.39 W/kg

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

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

Maximum value of SAR (measured) = 19.6 Wikg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 75.01 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 31.5 W/kg

SAR(1 g) = 8.11 W/kg; SAR(10 g) = 2.30 W/kg

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

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

Maximum value of SAR (measured) = 19.2 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5850 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 76.40 V/m: Power Drift = 0.06 dB

Peak SAR (extrapolated) = 33.2 W/kg

SAR(1 g) = 8.29 W/kg; SAR(10 g) = 2.34 W/kg

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

Ratio of SAR at M2 to SAR at M1 =65.7%

Maximum value of SAR (measured) = 20.0 W/kg

-15.00

-20.00

-25.00

0dB =20.0 W/kg = 13.00 dBW/kg
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Impedance Measurement Plot for Head TSL
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SPORTON LAB.

D5000V2, serial no. 1171 Extended Dipole Calibrations
Referring to KDB 865664, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration), and in
impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the calibration

interval can be extended.

<Justification of the extended calibration>

D5000V2 — serial no. 1171

5250MHZ
Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm)|Imaginary Impedance (ohm)|Delta (ochm)
04.20.2021
-20.3 50.4 -9.7
(Cal. Report)
04.19.2022
-22.054 -8.64 49.363 -1.037 -7.3205 2.3795
(extended)
04.18.2023
-22.32 -9.95 47.54 -2.86 -6.2723 3.4277
(extended)
5600MHZ

Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm)|Imaginary Impedance (ohm)|Delta (ohm)

04.20.2021
-23.5 55.5 -4.5
(Cal. Report)

04.19.2022

-24.852 -5.75 54.716 -0.784 -3.8107 0.6893
(extended)
04.18.2023

-23.298 0.86 55.77 0.27 -3.6833 0.8167
(extended)

5750MHZ

Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm)|Imaginary Impedance (ohm)|Delta (ochm)

04.20.2021
-22.1 55.9 -5.8
(Cal. Report)

04.19.2022

-24.551 -11.09 53.48 -2.42 -5.9049 -0.1049
(extended)
04.18.2023

-23.666 -7.09 52.673 -3.227 -6.4029 -0.6029
(extended)

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978



SPORTON LAB.

5850MHZ
Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm)|Imaginary Impedance (ohm)|Delta (ochm)
04.20.2021
-20.5 57.7 -6.6
(Cal. Report)
04.19.2022
-20.584 -0.41 56.293 -1.407 -6.6585 -0.0585
(extended)
04.18.2023
-20.099 1.96 55.011 -2.689 -9.7852 -3.1852
(extended)

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978



SPORTON LAB.

<Dipole Verification Data> - D5000 V2, serial no. 1171 (Data of Measurement : 04.19.2022)
5000 MHz - Head

P 511 Log Mag 10.00de/ rRef 0.000dB [F1]

. 2500000 GHz
- 6000000 GHZ
- 7300000 GHZ
- 8500000 GHz

-50.00

[1 start 5 GHz IFBW 70 kHz stop 6 GHz (&

P 511 smith (R+jX) Scale 1.000U [F1 Del]

. 2500000 GHz -

. 6000000 GHz L7 E 7.4580 pF
. 7500000 GHz 3. 4.6875 pF
. 8500000 GHz . e 1 4.0859 pF

|1 start 5 GHz TFEVV 70 kHz stop 6 GHz [

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978



SPORTON LAB.

<Dipole Verification Data> - D5000 V2, serial no. 1171 (Data of Measurement : 04.18.2023)
5000 MHz - Head

-10.00

[1 start5GHz IFBW 70 kHz Stop & GHz [& |

|1 Start 5 GHz IFBW 70 kHz Stop & GHz

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Accredited 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

Client Sporton

S Schweizerischer Kalibrierdienst

C Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No: D6.5GHzV2-1083_Sep22

CALIBRATION CERTIFICATE

Calibration procedure(s)

Calibration date:

QA CAL-22.v6
Calibration Procedure for SAR Validation Sources between 3-10 GHz

Calibration Equipment used (M&TE critical for calibration)

Object DE.5GHzV2 - SN:1083

September 06, 2022

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

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity = 70%.

Metwork Analyzer Keysight ES0834 | SMMYS4504221

31-0ct-18 {in house check Oct-13)

Mame Function
Calibrated by Leif Klysner Laboratory Techniclan
Approved by Sven Kihn Technical Manager

Primary Standards l 1D # Cal Date (Certificate Mo.) Schedulad Calibration
Power sensor R&S NRP33T SM: 100967 01-Apr-22 (No. 217-03526) Apr-23

Referance 20 dB Attenuator SN: BHI384 (20k) 04-Apr-22 (No, 217-03527) Apr-23

Mismatch combination SN: B4224 [ 360D 26-Apr-21 (No. 217-03353) Apr-24

Reference Probe EX3DV4 SN: 7405 02-Jun-22 (Mo. EX3-7405_Jun22) Jun-23

DAE4 SM; 908 27-Jun-22 (Mo, DAE4-208_Jun22) Jun-23

Secondary Standards |ID # Check Date (in house) Scheduled Check

HF generator Anapico APSINZOG | SN: 827 18-Dec-18 (in house check Dec-21) In house check: Dec-23

In house check: Oct-22

Syt
2=l

Issued: September 6, 2022

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

Cerificate No: DB.5GHzV2-1083_Sep22
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Calibration Laboratory of S,

; SN S  Schweizerischer Kalibrierdienst
Schmid & Partner m " C Service suisse d'étalonnage
Engineering AG e Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 14{{2"\\3? S Swiss Calibration Service
Ama
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Additional Documentation:
b} 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 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.

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 absorbed power density (APD): The absorbed power density is evaluated according to
Samaras T, Christ A, Kuster N, “Compliance assessment of the epithelial or absorbed power density
above 6 GHz using SAR measurement systems”, Bioelectromagnetics, 2021 (submitted). The
additional evaluation uncertainty of 0.55 dB (rectangular distribution) is considered.

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: DE.5GHzV2-1083_Sep22 Page 2of 6



Measurement Conditions

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

DASY Version DASYE V16.0
Extrapolation Advanced Extrapolation

Phantom Maodular Flat Phantam

Distance Dipole Center - TSL 5 mm with Spacer

Zoom Scan Resolution

dx, dy =3.4 mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

6500 MHz + 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 34.5 6.07 mho/m
Measured Head TSL parameters (22.0x0.2)°C 345+6% 6.19 mho/m £ 6 %
Head TSL temperature change during test <0.5°C mees e
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 29.1 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

291 Wikg = 24.7 % (k=2)

SAR averaged over 8 cm® (8 g) of Head TSL Condition

SAR measured 100 mW input power B.58 Wikg

SAR for nominal Head TSL parameters normalized 1o 1W 65.8 W/kg = 24.4 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 100 mW input power 5.38 Wikg

SAR for nominal Head TSL parameters normalized to 1W 53.9 Wikg + 24.4 % (k=2)

Certificate No: D6.5GHzV2-1083_Sep22

Page 3of 6




Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 487 0-39|0
Retum Loss -28.2dBE
APD (Absorbed Power Density)
APD averaged over 1 cm? Condition
APD measured 100 mW input power 290 Wim?

APD measured

normalized to 1W

2900 W/m® = 29.2 % (k=2)

APD averaged over 4 cm? condition
APD measured 100 mW input power 132 Wim?
APD measured normalized to 1W 1320 W/im® = 28.9 % (k=2)

*The reported APD values have been derived using psSARBg.

General Antenna Parameters and Design

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

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

according to the Standard,

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

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificate No: DB.5GHzV2-1083_Sep22

Page 4 of 6




DASY6 Validation Report for Head TSL
Measurement Report for D6.5GHz-1083, UID 0 -, Channel 6500 (6500.0MHz)

Device under Test Properties

Mame, Manufacturer Dimensions [mm] IMEI

D6.5GHz 16.0 x 6.0 x 300.0 SN: 1083
Exposure Conditions
Phantom Position, Test Band Group, Frequency Conversion
Section, TSL Distance UiD [MHz] Factor

[mm]
Flat, HSL 5.00 Band cw, 6500 5.50
Hardware Setup
Phantom TsL Probe, Calibration Date
MFP VB.0 Center - 1182 HBBLE0D-10000VE EX30V4 - SN7405, 2022-06-02
Scan Setup Measurement Results
Zoom Scan

Grid Extents [mm] 22.0%x22.0x22.0 Date

Grid Steps [mm)] 34x34x14 psSARLg [W/Kg]

Sensor Surface [mm] 1.4 psSAREE [W/Kg]

Graded Grid Yes psSARL0g [W/Kg]

Grading Ratio 1.4 Power Drift [dB]

MAIA /A Power Scaling

Surface Detection VMS + 6p Scaling Factor [dB]

Scan Method Measured TSL Correction

Irtarpalated SAR [Wiks]
1E7

mM2/M1 (3]
Dist 3dB Peak [mm]

T5L
Permittivity

34.5

DAE, Calibration Date
DAE4 5n908, 2022-06-27

Zoom Scan
2022-09-06, 13:31
29.1

6.58

5.39

-0.02

Disabled

Mo correction
50.8
4.8

Certificate No: D6.5GHzV2-1083_Sep22
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Impedance Measurement Plot for Head TSL

ES083A Metvweak Anelyzer
1Agtive ChuTrece  2Response  3Stmubus 4 Miavdnahais 8 inskr State Resze
M S11 Smich (ReiX) Scale 1.000 U [F1]

*1 6. 5000000 chHz 49.749. 0 -3.8904 [ &, 2938 PF

Trl 511 Log Mag 5.000 da mef -20.00 d& [r1)
=1 6. 5000000 GHx -28.167 dB

-20,00 )
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Zeughausstrasse 43, 8004 Zurich, Switzerland %ﬁ}‘ S Swiss Calibration Service
Sl Ly
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Client Sporton Certificate No: CLA13-1022_Sep22
[CALIBRATION CERTIFICATE |
Object CLA13 - SN: 1022
Calibration procedura(s) QA CAL-15.va

Calibration Procedure for SAR Validation Sources below 700 MHz

Calibration date: September 01, 2022

This calibration cerificate documents the traceability to national standards, which realize the physical units of measurements (31).
The measurements and the uncertainties with confidence probability are given on the lollowing pages and are part of the certificate.

All calibrations have been conducied in the closed laboratory facility: environment temperature (22 = 3)°C and humidity = 70%.

Calibration Equipment used (MATE critical for calibration)

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

Powear meter MNRP SM; 104778 04-Apr-22 (Mo. 217-03525/03524) Apr-23

Power sensor MRP-Z91 S 103244 04-Apr-22 {MNo. 217-03524) Apr-23

Power sensor MRP-Z91 SM: 103245 04-Apr-22 (Mo. 217-03525) Apr-23

Reference 20 dB Attenuator SN: CC2552 (20x) 04-Apr-22 (Mo. 217-03527) Apr-23

Type-M mismatch combinaticn SM: 310982 / 06327 04-Apr-22 (Mo. 217-03528) Apr-23

Referance Probe EX3DV4 SM: 3877 31-Dec-21 (No. EX3-3877_Dec2i1) Dec-22

DAE4 SM: 654 26-Jan-22 (Mo. DAE4-654_Jan22) Jan-23

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

Power meter E44198 SN GB41293874 08-Apr-16 {in house check Jun-22) In house check: Jun-24

Power sensor E44124 SN: MY 41498087 06-Apr-16 (in house check Jun-22) In house check: Jun-24

Power sensor E44124 SM: 000110210 0B-Apr-16 (in house check Jun-22) In house check: Jun-24

RF generator HP BB48C SM: US3642U01700 04-Aug-99 (in house check Jun-22) In house check: Jun-24

Metwork Analyzer Agilent EB3S8A | SN: US41080477 31-Mar-14 (in house check Oct-20) In house chack: Oct-22
Mame Function Signature

Calibrated by: Aldonia Georgiadou Laboratory Technician

Approved by: Sven Kihn | Technical Manager .9“ t é.-_f*

lssued: September 01, 2022

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

Certificate No: CLA13-1022_Sep22 Page 1of &



Calibration Laboratory of S,

Schmid & Partner i%
Engineering AG

S Schweizerischer Kalibrierdienst
c Service suisse d'étalonnage
S

e ank Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland xﬁx Swiss Calibration Service
(T PN
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM xy,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 § 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.
® Heturn 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 85%.

Certificate No: CLA13-1022_Sep22 Page 2 of &



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

DASY Version DASY52 V52.10.4
Extrapolation Advanced Extrapolation

Phantom ELI4 Flat Phantomn Shell thickness: 2 £ 0.2 mm
EUT Positioning Touch Position

Zoom Scan Resolution dx, dy =4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 13 MHz = 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Mominal Head TSL parameters 22.0°C 55.0 0.75 mho/m

Measured Head TSL parameters (22.0+0.2) °C 547+6% 0.74 mho/m + 6 %

Head TSL temperature change during test <0.5°C - —--=
SAR result with Head TSL

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

SAR measured 1 W input power 0.555 Wikg

SAR for nominal Head TSL parameters normalized to 1W 0.560 Wikg = 18.4 % (k=2)

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

SAR measured 1 W input power 0.346 W/kg

SAR for nominal Head TSL parameters normalized to 1W 0.349 Wikg + 18.0 % (k=2)

Certificate No: CLA13-1022_Sep22 Page3of 6



Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point

48.4 Q + 5.0 jQ

Return Loss

-25.5dBE

Additional EUT Data

Manufactured by

SPEAG

Certificate No: CLA13-1022_Sep22
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DASYS Validation Report for Head TSL

Date: 01.09.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLA13; Type: CLA13; Serial: CLA13 - SN: 1022

Communication System: UID 0, CW (0); Frequency: 13 MHz

Medium parameters used: f= 13 MHz; 6 = 0.74 S/m; & = 54.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASY Configuration:
¢ Probe: EX3DV4 - SN3877; ConvF(15.33, 15.33, 15.33) @ 13 MHz; Calibrated: 31.12.2021
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn654; Calibrated: 26.01.2022
» Phantom: ELI v4.0; Type: QDOVAO001BB: Serial: TP:1003
= DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

CLA Calibration for HSL-LF Tissue/CLA-13, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (8x10x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 30.82 V/m: Power Drift = -0.01 dB

Peak SAR (extrapolated) = 1.10 W/kg

SAR(1 g) = 0.555 W/kg; SAR(10 g) = 0.346 W/kg

Smallest distance from peaks to all points 3 dB below: Larger than measurement grid (> 14 mm)

Ratio of SAR at M2 to SAR at M1 = 79.2%

Maximum value of SAR (measured) = 0.812 W/kg

dB

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 0.824 W/kg = -0.84 dBW/kg

Certificate No: CLA13-1022_Sep22 Page 50f 6



Impedance Measurement Plot for Head TSL
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fccredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Client  Sporton Certificate No: 5G-Veri10-1020_Jan23/2

|CALIBHATION CERTIFICATE (Replacement of No: 5G-Veri10-1 DZO_Janzal

Object 5G Verification Source 10 GHz - SN: 1020

Cafibration procedura(s) QA CAL-45.v4
Calibration procedure for sources in air above 6 GHz

Calibration date: January 20, 2023

This calibration cedificate documents the traceability to national standards, which realize the physical unils of measurements (S1).
The measurements and the uncenainties with confidence probability are given on the fellowing pages and are part of the cenificate.

All calibrations have been conducted in the closed laboratory facility: environment temparature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

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

Reference Probe EUMmMWY3 SN 8374 2023-01-03(MNo. EUmmWY3-9374_Jan23) Jan-24

DAE4ip SN; 1602 2022-06-27 (Mo. DAESip-1602_JunZ2) Jun-23

Secondary Standards 10 # Check Date (in house) Scheduled Check

RF generator R&S SMF1004 SM: 100184 19-May-22 (in house check Nov-22) In house check: Nov-23

Power sensor R&S NRP185-10 SN; 101258 3-May-22 (in house check Nov-22) In house check: Nov-23
Mame Function Signature

Calibrated by: Leif Klysner Laboratory Technician i: : W

Approved by: Sven Kihn Technical Manager

St

Issued: March 16, 2023

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

Certificate No: 5G-Veri10-1020_Jan23/2 Page 1of 7
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Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Glossary

Ccw Continuous wave

Calibration is Performed According to the Following Standards

¢ Internal procedure QA CAL-45, Calibration procedure for sources in air above 6 GHz.
e |EC/IEEE 63195-1, “Assessment of power density of human exposure to radio frequency

fields from wireless devices in close proximity to the head and body (frequency range of 6
GHz to 300 GHz)", May 2022

Methods Applied and Interpretation of Parameters

o Coordinate System: z-axis in the waveguide horn boresight, x-axis is in the direction of the
E-field, y-axis normal to the others in the field scanning plane parallel to the horn flare and
horn flange.

« Measurement Conditions: (1) 10 GHz: The radiated power is the forward power to the horn
antenna minus ohmic and mismatch loss. The forward power is measured prior and after
the measurement with a power sensor. During the measurements, the horn is directly
connected to the cable and the antenna ohmic and mismatch losses are determined by far-
field measurements. (2) 30, 45, 60 and 90 GHz: The verification sources are switched on for

at least 30 minutes. Absorbers are used around the probe cub and at the ceiling to minimize
reflections.

* Homn Positioning: The waveguide horn is mounted vertically on the flange of the waveguide
source to allow vertical positioning of the EUmmW probe during the scan. The plane is
parallel to the phantom surface. Probe distance is verified using mechanical gauges
positioned on the flare of the horn.

e E- field distribution: E field is measured in two x-y-plane (10mm, 10mm + A4) with a
vectorial E-field probe. The E-field value stated as calibration value represents the E-field-

maxima and the averaged (1cm? and 4cm?) power density values at 10mm in front of the
horn.

» Field polarization: Above the open horn, linear polarization of the field is expected. This is
verified graphically in the field representation.

Calibrated Quantity
e Local zpeak E-field (V/m) and average of peak sgatial ccmgcnents of the poynting vector
)

(W/m*) averaged over the surface area of 1 cm? and 4cm*® at the nominal operational
frequency of the verification source. Both square and circular averaging results are listed.

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: 5G-Veri10-1020_Jan23/2 Page 2 of 7




Measurement Conditions
DASY syslem configuralion, as far as nat given on page 1.

CASY Version DASYE Module mmiave Wiz
Phantom SG Phantomn
Distance Haorn Aperturs - plane 10 mm
Number of measured planes 2 {10mm, 10mm + A'd)
Frequency 10 GHz £ 10 MHz
Calibration Parameters, 10 GHz
Cirgular Averaging
Distance Horn Frad® | Max E-field | Uncenainty Avg Power Densily Uncenainty
Apeitura o fm¥ (Mim) {k=2) Avig {pePOn+, gsPRI0tr. psPDntod v} k=2]
teasured Plane (¥
1 emé & cm?

10 mm 86.1 152 1.27 dB 55.4 549 1.28 dB
Distance Horn Prad' | Max E-field | Uncertainly Power Density Uncertainty
Aperture to {miv} {Vim} [ =2) psP 0+, psP Mol psFPDmod+ th=2)
Measurad Flane fi/m?)

1 cm? 4 emé
10 ram af.1 152 1.27 dB 58.2,59.5,59.6 | 54.5,54.9,55.2 1.28 dB
Square Averaging
Distance Horn Prad’ | Max E-tield | Uncenainty Avg Power Densily Uncenainty
Aperture to {mi) {vim) =2} Av (psPDn+, paPDlote, paPlmods) =2}
Measured Flane {¥/m®)
1com? & cm?

10 mm 88.1 152 1.27 dB 55.4 54.8 1.23 dB
Distance Homn Prac® | Max E-field | Uncertainly Power Densily Uncertainly
Aperturs to fmW) {¥fn} (k=2) paPDne, psPMol+, psFPDmod+ fh =2}
Measured Plane {Wim?)

1 crm? 4 omé
il mm B6.1 52 1.27 dB 59.2,59.5, 59.6 | 54.5, 54.9,55.1 1.28 dB
Max Power Density
Distance Hearo Prac | Max E-field | Uncertairdy Wax Power Density Uncenainty
Aperure to frri¥) (Vi) tk=2) Sn, Stot, 15101 =2}
Measured Plane {Wim®)
10 mm BeA 152 1.27 dB 60.9, 61.2,51.3 1.28 dB

! Assessed ohric and mismatch loss plus numerical olfset; 0.55 dB

Cerilicate Mo 5&5-Ver 10-1020_Jan23/2
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DASY Report

Measurement Report for 5G Verification Source 10 GHz, UID 0 -, Channel 10000 {10000.0MHz)

Device under Test Properties

Name, Manufacturer Dimensions [mm] IMEI DUT Type
56 Verification Source 10 GHz 100.0x 100.0x 172.0 SN: 1020 .
Exposure Conditions
Phantom Section Position, Test Distance Band Group, Frequency [MHz], Conversion Factor
[mm] Channel Number
56 - 10.0 mm Validation band W 10000.0, 1.0
10000
Hardware Setup
Phantom Medium Probe, Calibration Date DAE, Calibration Date
mmWave Phantom - 1002 Air EUmmWW3 - 5N9374_F1-55GHz, DAE4ip Sn1602,
2023-01-03 2022-06-27
Scan Setup Measurement Results
5G Scan 56 Scan
Sensor Surface [mm] 10.0 Date 2023-01-20, 09:26
MALA MAIA not used Avg. Area |em?] 1.00
Ave. Type Circular Averaging
psPDn+ [W/m?| 58.2
psPDtot+ [W/im'| 59.5
psPDmod+ [W/m?] 59.6
raax(sn) [Wim 60.9
e Stot) [Wim?] 61.2
Max(|5tot|) [W/m®| 51.3
Ermas [V/m] 152
Power Drift [dB] -0.01

PO+ | 1.0cm2, cire) P m*2]

505

Cerificate No: 5G-Ver10-1020_Jan23/2
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DASY Report

Measurement Report for 5G Verification Source 10 GHz, UID 0 -, Channel 10000 (10000.0MHz)

Device under Test Properties

Name, Manufacturer

5G Verification Source 10 GHz

Exposure Conditions
Phantom Section

5G-

Hardware Setup
Phantom
mmWWave Phantom - 1002

Scan Setup

Sensor Surface fmm]
MALA

Dimensions [mm] IMEI DUT Type

100.0x 100.0x 172.0 SN 1020 .
Position, Test Distance Band Group, Frequency [MHz], Conversion Factor
[mm] Channel Number
10.0 mm Validation band ~ CW 100000, 1.0

Medium
Air

5G Scan
100
MAIA not used

sPOw+ [4.0cmd, cire] [WimA2)
4.7

10000

Probe, Calibration Date
EUmmwW\3 - SNO374 F1-55GHz,

DAE, Calibration Date
DAEdip Sn1B02,

2023-01-03 2022-06-27
Measurement Results
5G Scan
Date 2023-01-20, 09:26
Avp. Area [em?] 4.00
Avp. Type Circular Averaging
psPOn+ [W/m?] 54.6
psPOtot+ [Wim?) 54.9
psPDmad+ [W/im?] 55.2
Max{sn) [Wim'] 60.9
Max{Stat) [Wim?) 61.2
Max| | Stot]) [W/m?) 613

Emas [V/mi] 152
Power Drift [dB] -0.01

Cerificate No: 5G-Veri10-1020_Jan23/2
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DASY Report

Measurement Report for 5G Verification Source 10 GHz, UID 0 -, Channel 10000 (10000.0MHz)

Device under Test Properties

Name, Manufacturer

5G Verification Source 10 GHz

Exposure Conditions
Phantom Section

26 -

Hardware Setup
Phantom
mmWave Phantom - 1002

Scan Setup

Sensor Surface [mm)
MAIA

Dimensions [mm)] IMEI DUT Type
1000 x 100.0x 172.0 SN: 1020 -
Position, Test Distance Band Group, Frequency [MHz], Conversion Factor
[rmim] Channel Number
10.0 mm Valldation band oW 100040.0, 1.0
10000
Medium Probe, Calibration Date DAE, Calibration Date
Air EUmmWV3 - SNS374 F1-55GHz, DAEdip 5nl602,
2023-01-03 2022-06-27
Measurement Results
5G Scan 5G Scan
10.0 Date 2023-01-20, 09:26
MAIA not used Avg, Area [cm?] 1,00
Avg. Type Square Averaging
pePDn+ [Wim?) 59,2
psPOtat+ [W/md] 59.5
psPDmod+ [W/m?| 59.6
Max(Sn] [W/m] 609
Max(5tot) [Wm?| 61.2
Maxl|Stat]] [w/im? 61.3
Eomae [Wfrm1] 152
Power Drift [dB) -0.01

WFDtobs (10om2, ) [Wim®3|

L1 R

Certificate No: 5G-Veri10-1020_Jan23/2
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DASY Report

Measurement Report for 5G Verification Source 10 GHz, UID 0 -, Channel 10000 (10000.0MHz)

Device under Test Properties
Name, Manufacturer Dimensions [mm] IMEI
56 Verification Source 10 GHz 100.0 x 1000 x 172.0 SM: 1020
Exposure Conditions
Phantom Section Position, Test Distance Band Group,
[mim]
5G- 10,0 mm Validation band  CW
Hardware Setup
Phantom Medium Probe, Calibration Date

mmWave Phantom - 1002

Scan Setup

Sensor Surface [mm]

MIALA

Alr

5G Scan
10,0
MAIA not used

sPOots (d.0omd, 1) [W/mdd]

54,0

DUT Type

Frequency [MHz],
Channel Number

10000.0,
10000

EUmmWY3 - SN9374_F1-55GH:z,

2023-01-03

Measurement Results

Date

Avi. Area [cm?]
Avg. Type

psPOn= [W/m?)]
psPDLot+ [W/m?)
psPDmods [W/m?)]
Maxisn) [W/m’)
MaxiStot) (W, m?]
Max( | Stot]) [W/m?]
Ermas [W/m]

Power Drift [di]

Conversion Factor

DAE, Calibration Date
DAEdip Sn1602,

5G Scan
2023-01-20, 09:26
4,00

Square Averaging
54.5

54.9

55.1

60.9

61.2

613

152

.01

Cerificate No: 5G-Veri10-1020_Jan23/2
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Calibration Laboratory of J.q"-"l"f*:,,,' S Schwelzerischer Kalibrierdienst

Sehiiid & Phrtner ¥ _5“\‘}__‘:.‘/#//:1 ¢ Service suisse d'étalonnage

Engi ina AG E Servizio svizzero di taratura
ngineering Py S Swiss Calibration Service

Zeughausstrasse 43, 8004 Zurich, Switzerland sl fm," e

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

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

Client [spﬂﬂﬂﬂ ] Cerlificate No LEUmm-GdELDctzZ

| CALIBRATION CERTIFICATE

Object EUmmWV4 - SN:9461

Calibration procedure(s) QA CAL-02.v9, QA CAL-25.v7, QA CAL-42.v2
Calibration procedure for E-field probes optimized for close near field
evaluations in air

Calibration date October 25, 2022

This calibration certificals documents the traceability o national standards, which realize the physical units of measurements {sh.
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: ervironment temperature (22 £ 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

" Primary Standards 5] Cal Date (Cerlificate No.) Scheduled Calibration
Pawer sensor NRP110T SM: 101244 14-Mar-22 (No. 20A1037915) Mar-23
Spectrum analyzer FSV40 SM: 101832 25-Jan-22 (No. 4030-315003355) Jan-25
Rel. Probe EUmmWV3 SN: 2374 21-Dec-21 (No. EUmmW\V3-8374_Dec21) | Dec-22
DAE4 SN: 789 24-Dec-21 (No. DAE4-783_Dec21) Dec-22
Secondary Standards ID Check Date (in house) Scheduled Check
Generator APSINZEG SN: 669 28-Mar-17 (in house check May-22) In house check: May-23
| Genarator Agilent EBZ51A | SN US41140111 28-Mar-17 (in house check May-22) In house check: May-23
Name Function . Signature

Calibrated by Leil Klysner Laboratory Technician . W

Approved by Swven Kihn Technical Manager _ﬁ_‘ M -
&

Issued: October 26, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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