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Multilateral Agreement for the recognition of calibration certificates

Client  Sporton Certificate No: D750V3-1107_Jun22
CALIBRATION CERTIFICATE I
Object D750V3 - SN:1107

Calibration procedure(s) QA CAL-05.v11

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration date: June 22, 2022

This calibration cerificate documents the traceability to national standards, which realize tha physical units of measurements (Sl).
The measurements and the uncerainties 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: environmant temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

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

Power meter NRP SM: 104778 04-Apr-22 (Mo. 217-03525/03524) Apr-23

Power sensor NAP-Z21 SM: 103244 04-Apr-22 (Mo. 217-03524) Apr-23

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

Referance 20 dB Altenuator SM: BHI9394 (20k) 4-Apr-22 (Mo, 217-03527) Apr-23

Type-N mismatch combination SM: 310982 / DB32T 04-Apr-22 (No. 217-03528) Apr-23

Referance Probe EX30DV4 SN: 7349 31-Dec-21 (No. EX3-7348_Dec21) Dec-22

DAE4 SN: 601 02-May-22 (Mo. DAE4-601_May22) May-23

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

Power meter E44198 SM: GB3g512475 30-0¢t-14 (in house check Oct-20) In house check: Oct-22

Fower sensor HP 84814 SM: UsS3T292783 07-Oct-15 {in house check Oct-20) In house check: Ocl-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-06 SN 100972 15-Jun-15 (in house check Oct-20) In house check: Oct-22

Network Analyzer Agilent EB3584 | SN: US41080477 31-Mar-14 (in house check Oct-20) In house check: Oct-22
MName Fungtion Signature

Calibrated by: Michael Webar Laboratory Technician

Approved by: Sven Kihn Technical Manager

&

Issued: June 24, 2022

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

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: D750V3-1107_Jun22 Page 2 of 6
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Appendix C

Measurement Conditions

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

Report No.: FA480602A

DASY Version DASYS2 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 750 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 41.9 0.89 mho/m
Measured Head TSL parameters {220+ 0.2)°C 406 +6 % 0.89 mho/m £ 8 %
Head TSL temperature change during test =0.5°C - e
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Caondition

SAR measured

250 mW input power

2.15 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

8.54 Wikg £ 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.40 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

5.57 Wikg £ 16.5 % (k=2)

Certificate No: D750V3-1107_Jun22
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Appendix C

Report No.: FA480602A

Appendix (Additional assessments outside the scope of SCS 01 08)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 551 0Q-06|0

Return Loss -26.2dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.031 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

Certificate No: DY50V3-1107_Jun22
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Appendix C Report No.: FA480602A

DASYS5 Validation Report for Head TSL

Date: 22.06.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1107

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

Medium parameters used: =750 MHz; ¢ = 0.89 S/m: & = 40.6; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
 Probe: EX3DV4 - SN7349; ConvF(10.11, 10.11, 10.11) @ 750 MHz; Calibrated: 31.12.2021

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601: Calibrated: 02.05.2022

Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA: Serial: 1001

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

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

Reference Value = 60.31 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.29 W/kg

SAR(I g) = 2.15 W/kg; SAR(10 g) = 1.4 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 64.9%

Maximum value of SAR (measured) = 2.90 W/kg

-2.40
-4.80
-7.20

-9.60

-12.00

0 dB = 2.90 W/kg = 4.62 dBW/kg

Certificate No: D750V3-1107_Jun22 Page 5 of &
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Appendix C Report No.: FA480602A

Impedance Measurement Plot for Head TSL

File ‘iew Channel Sweep Calibration Trace Scale Marker System Window Help
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Ch1&uvg= 20
Chi: Start S50.000 MHz ——

Stop 950,000 MHz

Status  CHT: §11 C*1-Poit HLovg=20 Delay LCL
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Appendix C

SPORTON LAB.

Report No.: FA480602A

D750V3, serial no. 1107 Extended Dipole Calibrations

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>

D750V3 — serial no. 1107

750MHZ
Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm){Imaginary Impedance (ohm)|Delta (ohm)
06.22.2022
-26.225 55.101 -0.57078
(Cal. Report)
06.21.2023
-27.043 3.12 55.002 -0.099 1.8842 2.45498
(extended)
06.20.2024
-27.838 6.15 53.437 -1.664 -1.4792 -0.90842
(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
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Appendix C Report No.: FA480602A

SFORTON LAB.

<Dipole Verification Data> - D750 V3, serial no. 1107(Data of Measurement : 06.21.2023)
750MHz - Head

1 Log Mag 10.00dB/ Ref 0.000de [F1]
0

750.00000 MHz -27.043 dB

-40.00

[1 Start 550 MHz [FBIY 70 kHz Stop 950 MHz

730.00000 MHz 55.002 © 1.8842

[1 'start 550 MHz IFBWY 70 kHz Stop 950 MHz [

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

SPORTON LAB.

Report No.: FA480602A

<Dipole Verification Data> - D750 V3, serial no. 1107 (Data of Measurement : 06.20.2024)
750MHz - Head

PH@ S11 Log Mag 10.00de/ Ref 0.000d8 [F1]

>1 750.00000 MHz -27.838 dB

1 Start 550 MHz IFBW 70 kHz Stop 950 MHz [

P S11 Smith (R+jX) Scale 1.000U [F1 Del]

>1  750.00000 MHz 53.437 Q -1.4792 0 143:46 pF

1 Start 550 MHz IFBW 70 kHz Stop 950 MHz [@H
—

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Appendix C Report No.: FA480602A

Calibration Laboratory of S, g Schweizerischer Kalibrierdienst

Schmid & Partner % c Service suisse d'étalonnage
Engineering AG T Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland i,’£ﬁ~ 03‘ 5 Swiss Calibration Service

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

Accreditation No.: SCS 0108

Client Sporton Certificate No: D835V2-4d167_Nov22/2

|CAL|BRATIDN CERTIFICATE (FIEElacEment of No: D835V2-4d167_Nov22)

Object

DB35V2 - SN:4d167

Calibration procedura(s)

Calibration date:

QA CAL-05.v11

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

November 24, 2022

Calibration Equipment used (MATE critical for callbration)

This calibration cerificate 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 cerificate.

All calibrations have been conducted in the dosed [aboratory facility: environmen! temperature (22 + 3)°C and humidity < 70%.

Primary Standards 1D # Cal Date {Certilicate Mo.) Scheduled Calibration
Power meter NRP SN: 104778 04-Apr-22 (No. 217-03525/03524) Apr-23

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

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

Reference 20 dB Attenuator SM; BHI384 (20k) 0d-Apr-22 (Mo, 217-03527) Apr-23

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

Reference Probe EX3DV4 SM: 7349 31-Dec-21 (No, EX3-7349_Dac21) Dec-22

DAE4 SM: 601 3-Aug-22 (No, DAE4-601_Aug22) Aug-23

Secondary Standards ID# Check Data (in housa) Scheduled Chack

Power meter E44198

Power sensor HP B4814A

Power sensor HF 84814

AF generator R&S SMT-06
Matwork Analyzer Agilent EB358A

Calibrated by:

Approved by,

SN GB33512475
SN: US37292783
SMN: MY41093315
SM: 100872

SN: US41080477

Mame
Jeton Kastrat!

Sven Kihn

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

Function

In house chack: Oct-24
In house check: Oct-24
In house chack: Oct-24
In house check: Coi-24
In house check: Oct-24

Signature

Labaratory Technician
=

Technical Manager

<

Issued: January 18, 2023

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

Certificate Mo: D835V2-4d167_Nov22/2
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Appendix C Report No.: FA480602A

- " . Wy ”
Callbll'atmn Lahﬂl‘ﬂtﬂw of a‘\‘\\\-:-_“.'-jf;z:- S Schweizerischer Kalibrierdienst
Schmid & Partner m c Service sulsse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland N S swiss Calibration Service
bl
Accredited by the Swiss Accraditalion Service (SAS) Acecreditation 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.

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 Condijtions: 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 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.

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement

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

Certificate No: D835V2-4d167_Nav22/2 Page 2 of 7
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Appendix C Report No.: FA480602A

Measurement Conditions
DASY system configuralicn, as lar as not given on page 1,

DASY Version RASYSE Ve210.4
Extrapelation Advanced Extrapolaiion

Fhantom ieodular Flat Fhantom

Distance Dipole Center - TSL 15 with Spacer
Zoom Scan Resolution dx,dy, dz =5 mm

Fregquency 835 MHz = 1 MHz

Head TSL parameters
The following parameters and calculalions were applied.

Temperature Permittivity Conductivity

Mominal Head TSL parameters 22.0°C 415 0.90 mhofm

Measured Head TSL parameters (22 0+02y°C 407 + 6% 0.51 mhofm =86 %

Head TS!. temperature changs duting test =0.5°C -
SAR result with Head TSL

SAR sveraged over 1 cm? {1 g} of Head TSL Candition

SAH measured 250 mW input power 2.48 Wika

SAR for nominal Head TSL paramesters normalized (o 1A G680 Wikg = 17.0 % {k=2)

SAR averaged over 16 cm? (10 g} of Head TSL condilion

SAR measzured 250 mW input power 1.81 Wlikg

SAR for nominal Head TSL parameters normalized 1o 1W 6.38 Wikg £ 16.5 % {k=2})
Cedificate Mo: DA3SV2-4d167_Nov22f2 Fage 3ol 7
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Appendix C Report No.: FA480602A

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, iransformed o feed point B0-28j§0

Return Loss -265dB

General Antenna Parameters and Design

Electrical Crelay {one direction] 1.392 ns

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

The dipole is made of standard semirigid coaxial cable. The cenler condietar of the feeding line is ditectly connected to the
second arm of the dipole. The antenna is therefore short-circuited for BC-zignals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when lgadaed according to the posilion as explained in the
"Maasurament Conditions® paragraph. The SAR daia are nol affecled by this change. The overall dipolz length is still
according to the Standard.

Mo excessive force must be applied to the dipole arms, becausea lhey might bend or the soldered connections near the
lesdpoint may be damaged.

Additionzl EUT Data

Manufactured by SPEAG

Centificate Mo DB3EV2-4d167_Now2242 Fage 4 of 7

Pagel13/105



Appendix C Report No.: FA480602A

DASYS5 Validation Report for Head TSL

Date: 24.11,2022
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d167

Communication System: UID 0 - CW; Frequency: 835 MHz
Medium parameters used: f = 835 MHz; 6 =0.91 S/m; & =40.7; p = 1000 kga"m3
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASYS52 Configuration:

» Probe: EX3DV4 - SN7349; ConvF(9.69, 9.69, 9.69) @ 835 MHz; Calibrated: 31.12.2021
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601; Calibrated: 31.08.2022

« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001
« DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Vialue = 64.02 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 3.69 W/kg

SAR(1 g) = 2.48 W/kg; SAR(10 g) = 1.61 W/kg

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

Ratio of SAR at M2 to SAR at M| = 66.8%

Maximum value of SAR (measured) = 3.28 W/kg

dB
0

-1.80
-3.60
-5.40
-7.20

0 dB = 3.28 W/kg = 5.16 dBW/kg

Certificate Mo: DB35V2-4d167_Mov22/2 Page 5 of 7
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Appendix C Report No.: FA480602A

Impedance Measurement Plot for Head TSL

File View Channel Sweep Calbration Trace Scale Marker System ‘Window Help

ChilAvgs 20

ChlStart 635 000 MHz  e— Stap 103500 GHe

10.00
5.00 =

.00 . 1 |

L5 a0 = —

TR > .--\"-._ ] s il =
1000 E —

15 00

SR

3.0

L3000 -

=350
) 1) Chlswgs ].?-'J ] |
Chi: St BE35000 MHz = e— Stop. 1.02900 GHz

CH1: B | C*1:Pot Avg=20 Delay LCL
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Appendix C

Report No.: FA480602A

Appendix: Transfer Calibration at Four Validation Locations on SAM Head!

Evaluation Condition

Phantom

SAM Head Phantom

For usage with cSAR3DV2-RA,

SAR result with SAM Head (Top = CO)

SAR averaged over 1em? (1 g) of Head TSL

Conditian

SAR for nominal Head TSL parameters

normalized o 1W

9.31 Wikg + 17.5 % (k=2)

SAR averaged over 10 om?® {10 g) of Head TSL

cordition

SAR for nominal Head TSL paramaters

normalized to TW

6.16 Wikg = 16.9 % (k=2)

SAR result with SAM Head (Mouth = Fa@)

SAR averaged over i om?® {1 g) of Head TSL

Condition

SAR for nominal Head TSL parameters

narmalized o 1W

877 Wikg 7.5 % (k=2)

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

condition

SAR tor nominal Head TSL paramsters

normalized 1o 1W

6,37 Wikg = 16.% % (k=2}

SAR resuit with SAM Head (Neck = HO})

SAR averaged over 1o (1 g) of Head TSL

Condilion

SAR for nominal Head TSL patameters

normnalized (o 1%

9.29 Vfkg £ 17.5 % {k=2)

S5AR averagad over 10 em?® {10 g} of Head TSL

condilion

SAR for nominal Head TSL parameters

nonmalized o 1TW

6.28 Wikg = 16.9 % (k=2)

SAR result with SAM Head (Ear = D90)

SAR averaged over 1 cm® {1 g) of Head TSL

Crandibicn

SAR tor nominal Head TSL paramelers

normalized to 1w

7.98 Whg = 17.5 % (k=2)

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

cardition

SAR tor nominal Head TSL parameters

normalized o W

5.38 Wikg » 16.9 % (k=2}

! Addilivnal assessments oulside the current scope of 5G5S 0108

Certificate No: DEISEVE-4d167_MNov22f2

Fage 7 of 7
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Appendix C

SPORTON LAB.

Report No.: FA480602A

D835V2, serial no. 4d167 Extended Dipole Calibrations
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>

D835V2 — serial no. 4d167

835MHZ
Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm){Imaginary Impedance (ohm)|Delta (ohm)
11.24.2022
-29.5 51.9 -2.8
(Cal. Report)
11.23.2023
-28.4 3.73 51.5 -0.4 -3.7 -0.9
(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
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Appendix C Report No.: FA480602A

SPORTON LAB.

<Dipole Verification Data> - D835 V2, serial no. 4d167 (Data of Measurement : 11.23.2023)
835MHz - Head

M@ 511 Log Mag 10.00d8/ Ref 0.000dB [F1)

>1 835.00000 MHz -28.3%0 dB

1 Start 535 MHz IFBW 70 kHz Stop 1.035 GH: [N
L

PR 511 smith (R ale 1.000u [F1 pel)

>1 835.00000 MHz 51.495 0 -3.6885 0 51675 pF

1 Start 635 MHz TFBVY 70 kHz Stop 1.035 GHz
==

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Appendix C
. . g
CH'IbITalIDn La buratory of Q\t‘ ‘“L\:’i’! £ S Schweizerischer Kalibrierdienst
Schmid & Partner o= c Service suisse d'étalonnage
Engineering AG j;mﬁgmﬁg Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ":z,, ff,:“.\?w\? S Swiss Calibration Service
Tolpahy
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

ciient  Sporton Certificate No: D1750V2-1068_Nov22

CALIBRATION CERTIFICATE

Object D1750V2 - SMN: 1088

Calibration procedure(s) QA CAL-05.v11
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration date: MNovember 21, 2022

This calibration certificate documents the traceability o 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 cerificate.

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

Calibration Equipment used (M&TE critical for calibration)

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

Power meter NRP SN: 104778 04-Apr-22 (Mo. 217-03525/03524) Apr-23

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

Power sensor MRP-Z91 5M: 103245 04-Apr-22 (No. 217-03525) Apr-23

Reference 20 dB Attenuator SM: BHS394 (20k) 04-Apr-22 (No. 217-03527) Apr-23

Type-M mismatch combination SM: 310082 / 0327 04-Apr-22 (No. 217-03528) Apr-23

Refarance Probe EX30V4 SM: 7349 31-Dec-21 (No. EX3-7349_Dec21) Dec-22

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

Secondary Standards Iy & Check Dale (in house) Scheduled Check

Fower mater E44198 SN: GB39512475 30-Oct-14 (in house check Oct-22) In house check: Oct-24

Power sensor HP 84814 SN US37292783 07-Cet-15 (in house check Oct-22) In house check: Oct-24

Power sensor HP 84814 SM: MY41023315 07-0ct-15 (in house check Oct-22) In house check: Oct-24

RF generalor R&S SMT-08 SN: 100972 15-Jun-15 (in house check Oct-22) In house check: Oct-24

Metwork Analyzer Agilent ES358A | SM: US41080477 31-Mar-14 (in house check Oct-22) In house check: Oct-24
MName Function Signature

Calibrated by: Jeton Kastrati Laboratory Technician Qf{? ué"

Approved by: Sven Kihn Technical Manager —g ‘ C:-

Issued: Novembaer 23, 2022

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

Certificate No: D1750V2-1068_Nov22 Page 1 of 6
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Report No.: FA480602A

Appendix C
= = W
Calibration Laboratory of S8, S  Schweizerischer Kalibrierdienst
Schmid & Partner % C Service suisse d'étalonnage
Engineering AG L7 Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland %y fr:::\‘? = S swiss Calibration Service
(O
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.

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: D1 750V2-1068_Movaz Page 2 of 6
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Appendix C

Measurement Conditions

Report No.: FA480602A

DASY system configuration, as far as not o iven on page 1.
DASY Version DASYS52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
—Frequermy 1750 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.1 1.37 mho/m
Measured Head TSL parameters (22.0+0.2) °C 38.9+86% 1.34 mho/m + 6 %
Head TSL temperature change during test <=05°C - “-e-
SAR result with Head TSL
r_SnF: averaged over 1 em? (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.12 Wikg o
SAR for nominal Head TSL parameters normalized to 1W 36.7 Wkg = 17.0 % (k=2)
SAR averaged over 10 cm? {10 g} of Head TSL condition
SAR measured 250 mW input power 4.80 Wikg
SAR for nominal Head TSL parameters normalized to 1W 19.3 W/kg + 16.5 % (k=2)
Certificate No: D1750v2-1 068 _MNove2 Page 3 of &
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Appendix C

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Report No.: FA480602A

Impedance, transformed to feed paint S1.70+28j0

Return Loss -29.9dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.220 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the teedpoint 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: D1750V2-1068_Nov22 Page 4 of 6
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Report No.: FA480602A
Appendix C

DASYS5 Validation Report for Head TSL

Date: 21.11.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1068

Communication System: UID 0 - CW: Frequency: 1750 MHz

Medium parameters used: f = 1750 MHz; ¢ = 1.34 S/m: &, = 38.9; p = 1000 kg/m*
Phantom section: Flat Section

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

DASYS52 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(8.67, 8.67, 8.67) @ 1750 MHz; Calibrated: 31.12.202]
* Sensor-Surface: 1.4mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn601; Calibrated: 31.08.2022
*  Phantom: Flat Phantom 5.0 (front): Type: QD 000 P50 AA: Serial: 1001
* DASYS52 52.10.4(1535); SEMCAD X 14.6. 14(7501)

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

Reference Value = 109.1 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 17.2 Wikg

SAR(1 g) = 9.12 W/kg; SAR(10 g) = 4.80 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 53.5%

Maximum value of SAR (measured) = 14.4 Wikg

-3.00
-6.00
-9.00

-12.00

-15.00

0dB = 14.4 Wikg = 11.57 dBW/kg

Certificate No: D1750V2-1068_Nove2 Page50f 6
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Appendix C

Impedance Measurement Plot for Head TSL

Report No.: FA480602A

File W ol Channel Sweep Calibration Trace E:aie Marker 5xsl:em
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Certificate No: D1750v2-1 068_MNov22
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Appendix C

SPORTON LAB.

Report No.: FA480602A

D1750V2, serial no. 1068 Extended Dipole Calibrations
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>

D1750V2 — serial no. 1068

1750MHZ
Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm)|Imaginary Impedance (ohm)|Delta (ohm)
11.21.2022
-29.916 51.686 2.7875
(Cal. Report)
11.20.2023
-32.297 -8 50.595 1.09 2.4789 0.31
(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

Page25/105



Appendix C Report No.: FA480602A

SPORTON LAB.

<Dipole Verification Data> - D1750 V2, serial no. 1068 (Data of Measurement : 11.20.2023)
1750 MHz - Head

1 Start 1.55 GHz IFEW 70 kHz Stop 1.95 GHz
=

[1 'Start 155 GHe IFEW 70 kiHz Stop 1,95 GHz [@)
S ——

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Report No.: FA480602A

Appendix C
Calibration Laboratory of ‘\:%i:, S Schweizerischer Kalibrierdienst
Schmid & Partner ¢ Service suisse d'étalonnage
Engineering AG 2 Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland NS S swiss Calibration Service

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

Object

Calibration procedure(s)

Calibration date:

Calibration Equipment used (MATE critical for calibration)

VAR

This calibration certificate documents the Iraceability to national standards, which realize the physical
The measurements and the uncertainties with confidence probability are given on

Accreditation No.: SCS 0108

units of measurements {S1),
the following pages and are part of the certificats.

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

Primary Standards 1D # Cal Date (Certificate MNa.) Scheduled Calibration

Power meter NRP SN: 104778 08-Apr-21 (No. 217-03281/03282) Apr-22

Power sensor NRP-291 SN: 103244 09-Apr-21 (No. 217-03291) Apr-22

Power sensor NRP-Z91 SN: 103245 09-Apr-21 (No. 217-03292) Apr-22

Reference 20 dB Attenuator SN: BH9394 (20k) 09-Apr-21 (No. 217-03343) Apr-22

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

Reference Probe EX3DV4 SN: 7349 28-Dec-20 (Mo. EX3-7349 Dec20) Dec-21

DAE4 SM: 801 02-Nov-20 (No. DAE4-601_Now20) MNov-21

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: Oci-22

Power sensor HP 84814, SMN: US37292783 07-Oct-15 (in house check Oct-20) In house check: Qct-22

Power sensor HP 84814 SN: MY41092317 07-0ct-15 (in house check Oct-20) In house check: Oct-22

RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Oct-20) In house check: Oct-22

Network Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in house check Oct-20) In house check: Oct-21
Mame Funclion

Calibrated by: Labarato

Approved by:

Issued: August 25, 2021

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

Certificate Mo: D1900V2-5d041_Aug21

Page 1 of 6
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Appendix C Report No.: FA480602A
pp

. M Ay
Calrbratmn Laboratory of S N %, S  Schweizerischer Kalibrierdienst
Schmid & Partner m ¢ Service suisse d'étalonnage

Engineering AG S Servizio svizzero di taratura

. Y 8 s ;
Zeughausstrasse 43, 8004 Zurich, Switzerland s -’f’:‘:“ W Swiss Calibration Service
il

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

The Swiss Accreditation Service is ene of the signatories to the EA
Muiltilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:
e Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
* 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: D1900V2-5d041_Aug21 Page 2 of 6
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Appendix C

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

Report No.: FA480602A

DASY Version DASYS2 V52.10.4 B
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz + 1 MHz )
Head TSL parameters
The faollowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.0 1.40 mha/m
Measured Head TSL parameters (22.0+0.2)°C 40.1+6 % 1.38 mho/m + 6 %
Head TSL temperature change during test <0.5°C - — _ ]
SAR result with Head TSL
[ SAR averaged over 1 o (1 @) of Head TSL Condition l
__EAF{ measured 250 mW input power 10.1 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

40.6 Wikg +17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5.27 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

l

21.1 Wikg £ 16.5 % (k=2)

Ceriificate No: D190ﬂU2-5dl]41_Aung

Page 3of 6
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Appendix C

Appendix (Additional assessments outside the scope of SCS 01 08)

Antenna Parameters with Head TSL

Report No.: FA480602A

r—

Impedance, transformed to feed point 5180+69jD

Return Loss -23.1dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.200 ns

i

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 far DC-signals. On some of the dipcles, 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

ﬁﬂanufactured by SPEAG

Certificate Ne: D1900V2-5d041__ﬁu921 Page 4 of 6
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Report No.: FA480602A
Appendix C

DASYS5 Validation Report for Head TSL

Date: 19.08.202]
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d041

Communication System: UID 0 - CW:; Frequency: 1900 MHz

Medium parameters used: f= 1900 MHz: ¢ = 1.39 S/m; &= 40.1; p = 1000 kg/m?3
Phantom section: Flat Section

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

DASY52 Configuration:
 Probe: EX3DV4 - SN7349: ConvF(8.43, 8.43, 8.43) @ 1900 MHz; Calibrated: 28.12.2020
* Sensor-Surface: |.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 02.1 1.2020
* Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
* DASY52 52.10.4(1535);: SEMCAD X 14.6.14(7501)

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

Reference Value = 110.2 Vim; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 18.3 Wikg

SAR(1 g)=10.1 Wikg; SAR(10 g) =5.27 Wikg

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

Ratio of SAR at M2 to SAR at M] = 55.8%

Maximum value of SAR (measured) = 5.4 Wikg

-3.40
-6.80
-10.20

-13.60

-17.00

0dB =154 W/kg=11.88 dBW/kg

Certificate No: D1900V2-5d041 _Aug21 Page 5 of 6
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Report No.: FA480602A
Appendix C

Impedance Measurement Plot for Head TSL

Eile View Channel Sweep Calbration Trace Scale Marker System Window Help
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Certificate No: D1 B00V2-5d041_Aug21 Fage 6 of 6
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Appendix C

SFORTON LAB.

Report No.: FA480602A

D1900V2, serial no. 5D041 Extended Dipole Calibrations

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>

D1900V2 — serial no. 5D041

1900MHZ

Date of Measurement

Return-Loss (dB)

Delta (%)

Real Impedance (ohm)|Delta (ohm)

Imaginary Impedance (ohm)

Delta (ohm)

08.19.2021
-23.107 51.838 6.8968
(Cal. Report)
08.18.2022
-26.147 13.16 50.248 -1.59 3.8227 -3.0741
(extended)
08.17.2023
-25.608 10.82 51.218 -0.62 5.1155 -1.7813
(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
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Appendix C Report No.: FA480602A

SFORTON LAB.

<Dipole Verification Data> - D1900 V2, serial no. 5D041 (Data of Measurement : 08.18.2022)
1900 MHz - Head

Log Mag 10.00ds/ ref 0.000de [F1 Del]

=1 1.9000000 GHzZ -26.143 dB

[1 start 1.7 GHz IFBW 70 kHz Stop 2.1 GHz [

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

>1 1.9000000 GHz 50.248 0 3.8227 Q 320:2T pH

[1 start 1.7 GHz IFBW 70 kHz stop 2.1 GHz [

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Appendix C Report No.: FA480602A

SFORTON LAB.

<Dipole Verification Data> - D1900V2, serial no. 5D041 (Data of Measurement : 08.17.2023)
D1900V2 MHz - Head

1 Start 1.7 Gz Stop 2.1 GHz [

1 Start 1.7 GHz Stop 2.1 GHz [
L e e

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

Calibration Laboratory of S,
Schmid & Partner aﬁé
Engineering AG T
Zeughausstrasse 43, 8004 Zurich, Switzerland Y, ,ff:“\\\ W
ol L

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 sp 'ﬂﬂm

Report No.:

FA480602A

Schweizerischer Kalibrierdienst

Servizio svizzero di taratura

S
C Service suisse d'étalonnage
S Swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No: D2600V2-1089_Mar22

CALIBRATION CERTIFICATE
Object D2600V2 - SN:1089

Calibration procedure(s)

QA CAL-05.v11

Calibration date:

March 24, 2022

Calibration Equipment used (M&TE critical for calibration)

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

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 an 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%.

Laboratory Technician

MName Function
Calibrated by: AldurhGanrgigdnu
Approved by: Niels Kuster

Quality Manager

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration
Power meter NRP Sh; 104778 08-Apr-21 (Mo. 217-03291/03292) Apr-22

Power sensor NRP-Z91 SN 103244 08-Apr-21 (MNo. 217-03291) Apr-22

Power sensor NRP-Z91 SM: 103245 08-Apr-21 (Mo. 217-03292) Apr-22

Reference 20 dB Attenuator SM: BH2394 [20k) 09-Apr-21 (MNo. 217-03343) Apr-22

Type-N mismatch combination SM: 310982 / 06327 09-Apr-21 (No. 217-03344) Apr-22

Reference Probe EX3DV4 SM; 7349 31-Dec-21 (Mo. EX3-T349_Dec21) Dec-22

DAES4 SN 601 01-Nov-21 (No, DAE4-601_Nov21) Mov-22

| Secondary Standards 1D # Check Date {in house) Scheduled Check

Power meter E441908 SN: GB39512475 30-0ct-14 (in house check Oct-20) In house check: Oct-22
Power sensor HP 84814 SM: US37292783 07-0ct-15 (in house check Oct-20) In house check: Oct-22
Fower sensor HP 84814 SM: MY 41093315 07-0ct-15 (in house check Oct-20) In house check: Oct-22
RF generator R&S SMT-06 SN: 100972 15-Jun-15 {in house check Oct-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

Issued; March 28, 2022

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

Certificate No: D2600V2-1089_Marz22 Page 1 of 6
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Appendix C Report No.: FA480602A

- & ST
Calibration Laboratory of S, S  Schweizerischer Kalibrierdienst
Schmid & Partner e ¢ Service suisse d'étalonnage
Engineering AG z = Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ":,;ﬁﬁ S Swiss Calibration Service
R T
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.

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

Additional Documentation:
¢) 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: D2600V2-1089_Mar22 Page 2 of 6
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Appendix C

Measurement Conditions
DASY system configuration, as far as not

iven on page 1.

Report No.: FA480602A

DASY Version DASYS52 V52.10.4

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2600 MHz £ 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Mominal Head TSL parameters 220°C 39.0 1.96 mho/m

Measured Head TSL parameters (220+02)°C 37.2+6% 2.02 mho/m £ 6 %

Head TSL temperature change during test <05°C R o
SAR result with Head TSL

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

SAR measured 250 mW input power 14.2 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

55.4 Wikg £ 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.24 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

24.6 Wikg  16.5 % (k=2)

Certificate No: D2600V2-1089_Mar22
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Appendix C

Appendix (Additional assessments outside the scope of SCS 01 08)

Antenna Parameters with Head TSL

Report No.: FA480602A

Impedance, transformed to feed point S5000-59j0

Return Loss -24.6 dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.146 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

Certificate No: D2600V2-1089_Mar22
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Appendix C Report No.: FA480602A

DASYS5 Validation Report for Head TSL

Date: 24.03.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1089

Communication System: UID 0 - CW; Frequency: 2600 MHz
Medium parameters used: f= 2600 MHz; ¢ = 2.02 S/m; & = 37.2; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASY52 Configuration:

+ Probe: EX3DV4 - SN7349; ConvF(7.84, 7.84, 7.84) @ 2600 MHz; Calibrated: 31.12.2021

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 01.11.2021

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=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 118.0 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 28.8 W/kg

SAR(1 g) = 14.2 W/kg; SAR(10 g) = 6.24 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 49.3%

Maximum value of SAR (measured) = 23.8 W/kg

0 dB = 23.8 W/kg = 13.76 dBW/kg

Certificate No: D2600V2-1089_Mar22 Page 5of 6
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Appendix C

Impedance Measurement Plot for Head TSL

Report No.: FA480602A
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Appendix C

SPORTON LAB.

Report No.: FA480602A

D2600V2, serial no. 1089 Extended Dipole Calibrations

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>

D2600V2 — serial no. 1089

2600MHZ
Date of Measurement|Return-Loss (dB)|Delta (%)|Real Impedance (ohm)|Delta (ohm)|Imaginary Impedance (ohm)|Delta (ochm)
03.24.2022
-24.576 50.018 -5.916
(Cal. Report)
03.23.2023
-22.883 6.89 45.128 -4.89 -7.3409 -1.4249
(extended)
03.22.2024
-23.303 5.18 51.393 1.38 -6.727 -0.811
(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
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Appendix C Report No.: FA480602A

SPORTON LAB.

<Dipole Verification Data> - D2600 V2, serial no. 1089 (Data of Measurement : 03.23.2023)
2600 MHz - Head

L BO00000 GHZ

10.00

—10.00

[1 Start 2.4 Gz IFBW 70 kiz Stop 2.6 Gz [@ad]

000U [F1 pel]

|1 Start 2.4 GHe IFBW 70 kHz Stop 2.8 GHz @)

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Appendix C Report No.: FA480602A

SPORTON LAB.

<Dipole Verification Data> - D2600 V2, serial no. 1089 (Data of Measurement : 03.22.2024)
2600 MHz - Head

1 Stat24GH IFEW 70 ki Stop 2.8 G [E)

PR =11 smith (R+

1 Start246He IFBW 70 kHz Stop 2.8 Gz [
—

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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Appendix C Report No.: FA480602A

= - LI LT
Calibration Lahﬂrﬂtﬂl’b’ of \\1\._.._'!; 2 S Schweizerischer Kalibrierdienst
Schmid & Partner i‘% c Service suisse d'étalonnage
Engineering AG P Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland £ ;:"}_-\‘Il\\‘:o* S Swiss Calibration Service
el
Accrediled 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: D3300V2-1005_Apr22

CALIBRATION CERTIFICATE
Object D3300V2 - SN:1005
Calibration procedure(s) QA CAL-22.v6

Calibration Procedure for SAR Validation Sources between 3-10 GHz

Calibration date: April 27, 2022
This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
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 humnidity < 70%.

Calibration Equipment used (MA&TE critical for calibration)

Primary Standards D& Cal Date {Certificate No.) Scheduled Calibration
Power meter NRP SN: 104778 04-Apr-22 (No. 217-03525/03524) Apr-23

Power zensor NRP-291 SN: 103244 O0d4-Apr-22 (No. 217-03524) Apr-23

Power sensor NRP-Z01 SM: 103245 04-Apr-22 (MNo. 217-03525) Apr-23

Reference 20 dB Attenuator SN: BHB324 (20k) 04-Apr-22 (Mo, 217-03527) Apr-23

Type-N mismatch combination SN; 310282 / 08327 04-Apr-22 (No. 217-03528) Apr-23

Reference Probe EX3DV4 SN: 3503 08-Mar-22 (Mo, EX3-3503_Mar22) Mar-23

DAE4 SN: 601 01-Nov-21 (No, DAE4-601_MNov21) Mow-22
| Secondary Standards ID # Check Date (in house) Scheduled Check
Power meter E44198 SN: GB39512475 30-Oct-14 {in house check Oct-20) In house check: Oct-22
Power sensor HP B4814 SN: US37292783 07-0ct-15 (in house check Oct-20) In house check: Oct-22
Power sensor HP 84814 SM: MY41093315 07-Oct=15 (in house check Oct-20) In house check: Oct-22
RF generator R&S SMT-06 SN: 100972 15-Jun-15 {in house chack Oct-20) In house check: Oct-22
Metwork Analyzer Agilent EB358A | SN: US41080477 J1-Mar-14 (in house check Oct-20) In house check: Oct-22

Mame Function Signature

Calibrated by: Joanna Lleshaj Laboratory Technician (ﬁ#&“{}
Approved by: Sven Kihn Deputy Manager S ﬁ

Issued: Aprl 28, 2022

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

Certificate No: D3300V2-1005_Apr22 Page 1 of 6
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Report No.: FA480602A

Calibration Lﬂbﬂmiﬂr}f of «.\‘:,‘I:_\EIJ_:{;’ S Schweizerischer Kalibrierdienst
Schmid & Partner w c Service suisse d'étalonnage

Engfneering AG T Servizio svizzero di taratura

< ; e S ; .
Zeughausstrasse 43, 8004 Zurich, Switzerland " r,--\ll A Swiss Calibration Service
I

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.

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: D3300V2-1005_~Apr22 Page 2 of 8
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Appendix C

Measurement Conditions

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

Report No.: FA480602A

DASY Version DASYs2 V52.10.4
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

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

Frequency

3300 MHz + 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 3s.2 2.71 mho/m
Measured Head TSL parameters (22.0+0.2) °C 372+6% 2. 78 mho/m + 6 %
Head TSL temperature change during test <05°C — -
SAR result with Head TSL
SAR averaged over 1 em?® (1 g) of Head TSL Condition

SAR measured

100 mW input power

6.70 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

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

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

condition

SAR measured

100 mW input power

2.55 Wikg

SAR for nominal Head TSL parametars

normalized to 1W

25.3 Wikg = 19.5 % (k=2)

Certificate No: D3300V2-1005_Apr22
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Appendix C

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Report No.: FA480602A

Impedance, transformed to feed point 5290-97iQ

Return Loss -20.2dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.1186 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

Certificate No: D3300V2-1005_Apr22
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Appendix C Report No.: FA480602A

DASYS5 Validation Report for Head TSL

Date: 27.04.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3300 MHz; Type: D3300V2; Serial: D3300V2 - SN:1005

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

Medium parameters used: f = 3300 MHz; 6 = 2.78 S/m; & = 37.2; p = 1000 Is:gjlfm:‘I
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: EX3DV4 - SN3503; ConvF(7.97, 7.97, 7.97) @ 3300 MHz: Calibrated: 08.03.2022
* Sensor-Surface: 1.4mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn601; Calibrated: 01.11.2021
* Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
« DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3300MHz/Zoom Scan,

dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 72.70 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 17.4 W/kg

SAR(1 g) = 6.70 W/kg; SAR(10 g) = 2.55 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 76.5%

Maximum value of SAR (measured) = 12.4 W/kg

-5.00
-10.00
-15.00

-20.00

-25.00

0dB = 12.4 W/kg = 10.93 dBW/ke
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