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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
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.

* AReturn 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
multiphed 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 npage 1.

DASY Version DASYs52 V52104

Extrapolation Advanced Extrapolation

Phantom Modutar Fiat 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 paramsters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 20°C 419 0.89 mha/m

Measured Head TSL parameters (220+02)C 424+6% 0.91 mho/m =6 %

Head TSL temperature change during test <05"°C - -
SAR result with Head TSL

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

SAR measured 250 mW Input power 2.20 Whg

SAR tfor nominal Head TSL parameters normalized to 1W 8.68 Wikg £ 17.0 % (k=2)

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

SAR measured 250 mW input power 1.43 Wiy

SAH for nominal Head TSL paramaters normalized to 1W 5.65 W/kg = 16.5 % (k=2)
Certificate No: D750V3-1017_Jul21 Page 3ot 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to faad point 5380Q-02KQ
Retum Loss -28.84d8

General Antenna Parameters and Design

| Etectrical Detay (one direction) [ 1.036 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 connectad to the
second arm of the dipole. The antenna is tharefore 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: 12.07.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1017

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

Medium parameters used: { =750 MHz; o = 0.91 S/m; & = 42.4; p = 1000 kg/m’
Phantom section: Flat Section

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

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

* DASYS52 52.10.4(1535), SEMCAD X 14.6.14(7501)

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

Reference Value = 60.01 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.39 W/kg

SAR(1 g) = 2.20 W/kg: SAR(10 g) = 1.43 W/kg

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

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

Maximum value of SAR (measured) = 2.96 W/kg

-4.00
-6.00

-10.00

0dB =296 W/kg=4.71 dBW/kg

Certiicate No: D750V3-1017_Jul21 PagoS5of 6
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Impedance Measurement Plot for Head TSL
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Certificate No: DB35V2-4d069_Jul21

clent  CTTL (Auden)

Caltration procedurs(s) QA CAL-0O5.v11
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Calwration date: M '2. 2021

Thes calibeation cenlilicate documents the traceability to naticnal standards, which realae the physical unies of measurements (S1)
Thomuwemmcuﬂlmummmmmwmlmbﬂaﬂnmouamimemndmuo-mima

Al calitrations have been conducied in the closed laboratory tacility: emvironment temparature (22 + 3)°C and humidey < 70%

Calieuton Equipment used (MSTE critical for calibeation)

Primary Standards 104 Cal Data (Cercate o) Schaduled Caltration
Powar meter NRP SN 104778 08-Apr-21 (No. 217-0329103202) Apr-22

Power sensor NHP-Z01 SN 103244 06-Ape-21 (No. 217-03201) Ape-22

Powae sansor NHP - 291 SN. 103245 09-Apr-21 (No. 21703292) Apr 2

Hedersnca 20 o8 Atlenuadoe SN: BHO394 (20x) 09-Apr-21 (No. 217-03)43) Apragz

Type-N mupmatch combineton SN: 310962 / 06327 08-Apr-21 (No. 217-03344) Apr2

fsterence Probe EX30VE SN: 7349 28-Doc-20 (No. EX3-7349_Dec20) Dec-21

DAFA SN: 501 02-Nov-20 (No. DAE4-801_Nova() Nov-21

Secondary Standards D #* Chock Date (in house) Sehedulad Check
Power meter E42108 SN. GB39512475 30-0ct-14 (in housa chack Oct-20) In hause check: Oct 22
Fowear sensor HP 84814 SN:- USI720a788 07-0ct-15 (n house chack Oct-20) In house check: (Oct.22
Power sensor HP 84814 SN MYAs062317 07-0ct-15 (In house check Oct-20) n house check: Oo.22
AF ganeralor RAS SMT-06 SN 100672 15-Jun-15 {in house check Oct-20) n house check: Oct-22
Natwork Analyzer Agllant EBIS8A | SN USA1080477 31-Mar-14 (in house check Oct-20) in house check: Oct:21

Noma Function Signuture

GCalibrated by Jaltemy Katzman Laborstory Technician / %
Approved by: Kana Pakawic Tectnical Manager M

tasuad July 15, 2021

| Thus calioration cendicate shall not be reproduced excapt in full without wiitten appraval of the laboratory.

Certificate No: DB35V2-4d068 21
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Zeughausstrasse 43, 8004 Zurich, Switzerland ,,ﬁ\\“ ¥ Swiss Calibration Service

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

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

Multilatera! Agr 1 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: B
a) |EC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.
b) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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.

» 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 caiculate 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%.

Certficate No: DB3SV2-44068_Jul21 Page 2ol 6
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Measurement Conditions
DASY system contfiguration, as far as not given on page 1.

DASY Version DASYS52 V52104

Extrapolation Advanced Extrapotation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 835 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220'C 415 0.90 mho/m

Measured Head TSL paramoters (220+02)"C 422+6% 084 mhoim £6 %

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

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

SAR measured 250 mW input power 2.48 Wikg

SAR tor nominat Head TSL parameters normalized to 1W 9.63 Wikg = 17.0 % (k=2)

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

SAR measured 250 mW input power 160 Wikg

SAR for nominal Head TSL parameters normalized o 1W 6.24 W/kg = 16.5 % (k=2)
Certificate No: D835V2-4d068 _Jui21 Page 3ot 6 -

©Copyright. All rights reserved by CTTL.

Page 420 of 485




&1 CAICT

No0.1217262219-SEMO01

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

Impedance, transformed to feed point 51.70Q-23
Hatum Loss -31.0d8

General Antenna Parameters and Design

[ Electrical Delay (one direction) | 1393 ns |

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

The dipote 1s made of standard semingid coaxial cable The center conductor of the feeding line i directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 10 the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph, The SAR data are not affected by this change. The overall dipole length is still
according to the Standard

No excessive force must be applied 1o the dipole arms, because they might band or the soldered connectons near the

lesdpoint may be damaged.
Additional EUT Data
| Manufactured by | SPEAG
Centificate No: DB35V2-4d069_Jul21 Page 4 of 8 N
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DASYS5 Validation Report for Head TSL

Date: 12.07.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DS35V2 - SN:4d069

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

Medium parameters used: f = 835 MHz; o = 0.94 S/m; &= 42.2; p = 1000 kg/m’
Phantom section: Flut 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: 28.12.2020

« Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 02.11.2020
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001
« DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 63,94 V/im; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 3,76 W/kg

SAR(1 g) = 2.48 W/kg; SAR(10 g) = 1.60 W/kg

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

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

Maximum value of SAR (measured) = 3,29 W/kg

dB
0

0dB =329 W/kg = 5.18 dBW/g

Certificate No: DB35V2-4d069_Jul21 Page 50l 6
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1750 MHz Dipole Calibration Certificate

Calibration Laboratory of S, g Schweizsrischer Kalibrierdienst

Schmid & Partner S G Service suisse dtalonnage
Engineering AG e s Sorvizio svizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzerlund G NN Swiss Callbeation Service

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

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

che CTTL(AUGSR) Centificate No: D1750V2-1003_Jul21
CALIBRATION

Obimet D1750V2 - SN:1003

Calibrabon procedurels) mw_“ .

E Caltrabion date: WJuly 12, 2021

| This calbraticn cerificate cocuments the lracealylily to rational standards, which reakes the phy units of tonts {S1)

| The Tty and the ung with confidence probabilty are givan on the following pages And Are part of the certficate
All calibrations have been conducted in thi closed lsborstory faciity: environmaent tampernture (22 = 31°C and humidity « 70%
Catbration Equipmant used (MATE critical lor calibration)
Primary Standards D Cal Date (Certificate No.) __ Scheduled Calibration .
Powsr meter NRP SN 104770 08-Apr-21 (No. 217-03291/032092) Apt-22
Powar gansor NRP-201 SN 103244 00-Apt-21 (No, 217-03291) Apr-22
Powur gensor NRP-Z291 SN 103245 08-Apr-21 (Na, 217-03292) Apr22
Heterance 20 dB Altenuntor SN BHEGM (20K) 08-Apr-21 (No. 217-03343) Apr22
Typa-N miamatch combination SN 210682 / 06327  00-Ape-21 (No. 217-03344) Aph22
Aotaranca Probe EX30V4 SN 7349 28-Dec-20 (No. EX3.7340_Uec20) Dac-21
DAES | SN. 801 02-Nov-20 (No. DAE4-601_Nav20) Nay-21
| Secondary Standards ID# Check Date (n house) Scheaulad Check
Power meler E44198 SN GBIa512475 30-0ct+14 (In house check Oct-20) In house check: Oct22
Fower saraor HP B481A SN: US37202783 07-0ct-15 {in house check Oct-20) In house check: Oct-27
Power sansor HP B4B1A SN MY41082317 07-0ct 15 {in house check Oct-20) In house check: Oct-22
RF genarator RAS SMT .00 SN: 100972 15-Jun-15 (in houss check Oct-20) n house checke Oct-22
Neotwork Analyzer Agilent ES3S84 | SN: US41080477 J1-Mar-14 (in house check Oct-20) In housa check: Oct-21
MNarme Function Signaturs
Critbrated by Jothoy Katzmun Labarstary Techeican / ; L
Agpeoved by. Katja Pokovic Tochnical Manager %
Issued: July 15, 2021
This calibeation cenificate shall not be reproduced except in full without written mppecva of the Isboratary

Centificate No: D1750V2-1003_Jul21
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Zeughausstrasse 43, 8004 Zurich, Switzerland % ,'ﬁ\\,.v‘ S Swiss Calibration Service
Accredited by the Swiss Accreditation Servica (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%.

Certdicate No: D1750V2-1003_Jui21 Page 20l 6
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Measurement Conditions

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

DASY Version DASY32 V52.10.4

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantomn

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5mm

Frequency 1750 MHz + 1 MH2
Head TSL parameters

The following parameters and calculations were applied
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 401 1.37 mho/m

Measured Head TSL parameters (220+02)"'C 404 4+ 6% 1.36 mho/m £ 6 %

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

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

SAR measured 250 mW Input power 917 Wikg

SAR for nominal Head TSL parameters normalized 1o TW 36.9 W/kg = 17.0 % (k=2)

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

SAR measured 250 mW input power 4.82 Wikg

SAR for nominal Head TSL parameters normalized to 1W 19.4 Wikg = 16,5 % (k=2)
Certficate No: D1750V2-1003 Jui21 Page 30l 6
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Appendix (Additional assessments outside the scope of SCS 0108)

Impedancs, transtormed to feed pont 4870+03 2
Return Loss -47.008
General Antenna Parameters and Design
| Electrical Delay (one direction) [ 1.215 ns |

according to the Standard,

faedpoint may be damaged

Additional EUT Data

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

Tha 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 shor-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
"Measuremant Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length s still

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

l Manutactured by

SPEAG |

Certificate No: D1760V2-1003_Jut21
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DASYS5 Validation Report for Head TSL

Date: 12.07.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN:1003

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

Medium parameters used: f= 1750 MHz: o = 1.36 S/m; & = 40.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.67, 8.67, 8.67) @ 1750 MHz; Calibrated: 28.12.2020

« Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 02.11.2020
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
« DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 106.5 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 17.1 W/kg

SAR(1 g) = 9.17 W/kg; SAR(10 g) = 4.82 W/kg

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

Ratio of SAR at M2 to SAR at M| = 54%

Maximum value of SAR (measured) = 14.3 W/kg

ilZ 80
16.00

0dB = 14.3 W/kg = 11.55 dBW/kg

Certificate No: D1750V2-1003_Jui21 Page S50l 6

©Copyright. All rights reserved by CTTL. Page 428 of 485



“TTL CAICT

N0.1217262219-SEMO1

Impedance Measurement Plot for Head TSL
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1900 MHz Dipole Calibration Certificate

Calibration Laboratory of A, G Schwelzarischer Kalibriord

Schmid & Partner % G Servioe suisse dwtaionnoge
Engineering AG e Servizio svizzero dl taratura

Zeughausstrasse 43, 8004 Zurich, Switzeriand TN S swiss Calibration Service

it

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

The Swiss Accreditation Service is one of the signatories 10 the EA
Multilateral Agreement for the recognition of calibration certificates

client  CTTL (Auden)
CALIBRATION CERTIFICATE

Certificate No: D1900V2-5d101_Jui21

| Gyt D1900V2 - SN:5d101
Calibention procedurels) QA CAL-05.v11 KR o
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Caltration date July 15, 2021
Thin calbration cedificale documants the traceablity 10 national standards, which realkze the physical units of measuramonts (S,
The measurements and the uncenainties with coafidence probability are given on the folowing pages and are part of the certificate

| All caibrations have been conductad In the closed laboratory faclity: amvironment temparnyture (22 = 3)°C and humeday « /0%

Calibration Equipment used (M&TE critical tor calibration)

ﬁr)mlry Standards D Cal Date (Certilicate No.) Schetuled Calbration
Power meter NRP SN: 104778 08-Apr-21 (No. 217-0G281/103292) Ape 2

Power sensor NRP-Z91 SN 103244 0f-Apr-21 (No. 217-03291) Apr22

Pawar senscr NRP-291 SN: 103248 08-Ape-21 (No. 217-03292) Ape-22

Rofarance 20 dB Aftenuator SN: BHSI64 (20%) 08-Apr-21 (Na. 217-03343) Ape-22

Type-N mismatch combination SN: 310882 / 06327 V8-Apr-21 (No. 217-03344) Ape-22

Aelerence Probe EX3DVA SN: 7849 268-Dec-20 (No. EX3-7349_Dec20) Dec-21

DAE4 SN: 601 02-Now-20 (No. DAES-601 Novi20) Nay-21

Seconadary Standards ID# Chack Dato (in housa) Schaculad Check
Power meter E44198 SN: GB3g512475 30-Oct-14 (In house check Oct-20) In Nouse check: Oc1-22
Powar sensor HP 8481A SN: US37292783 07-0ct-15 (in housa chack Oct-20) In house check: Oat-22
Power sensor HF 84814 SN MY41082517 07-0ct-15 (in house chack Oc1-20) In house check; Oct-22
HF generator RES SMTO06 SN: 100072 15-Jun-15 {In house check Oct-20) In house check: Oct-22
Network Analyzer Agient ERIS8A | SN: US41080477 31-Mar-14 {in housa chack Oc1-20) In house check: Oct-21

Namea Functon Signatura

Calibrated by Loif Kiysnor Labo Tachnician W"
Approved by Kata Pokovic Techmeos! Manage: M,_

kssued: July 19, 2021
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Calibration Laboratory of g"{:‘_jj”ﬂ,& § Schwaizerischer Kalibriardionst

Schmid & Partner % ¢ Service suisse diétalonnage
Engineering AG S S Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzeriand o S swiss Calibration Sarvice

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

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

Multilateral Agr for the anition of cafibration certificates

Glossary:

TSL tissue simulating liquid

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

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
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 al 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 resull.

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: D1900V2-5¢101_Jul21 Page20l6
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS2 V52.104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
The following parametars and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 400 1.40 mha/m
Measured Head TSL parameters (220202)°C 404+6% 140 mho/m £ 6 %
Head TSL temperature change during test <05°C e —_
SAR result with Head TSL
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measursd 250 mW input power 10.0 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 40.1 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 522 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 20.9 Wikg * 16,5 % (k=2)
Certificate No: D1900V2-5d101_Jul21 Page 3o0f 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5090 +48iQ
Retum Loss -26.2dB

General Antenna Parameters and Design

Elecirical Delay (one direction) l 1.201 ns

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

The dipole is made of standard semirigid coaxial cable, The center conductor of the feeding line is direclly connected to the
second arm of the dipole. The antenna is therafore short-circuited for DC-signals. On some of the dipoies, smali end caps
are added (o the dipole arms In order to Improve matching when loaded according to the position as explained in the
“Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length s still
according 1o the Standard

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

Additional EUT Data

[ Manufactured by | SPEAG ]

Certificate No. D1900V2-5d101_Jul21 Page 4of 6
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DASYS5 Validation Report for Head TSL

Date: 15.07.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d101

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

Medium parameters used: = 1900 MHz ¢ = 1.4 S/m; e = 40.4; p = 1000 kg/m’
Phantom secction: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.43, 8.43, 8.43) @ 1900 MHz; Calibrated: 28.12.2020
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 02.11.2020
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P30 AA; Serial: 1001

» DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 110.1 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 18.4 W/kg

SAR(1 g) = 10 Wrkg: SAR(10 g) = 5.22 W/kg

Smallest distance from peaks to all points 3 dB below = 9.8 mm

Ratio of SAR at M2 to SAR at M| = 54.9%

Maximum value of SAR (measured) = 15.5 Wikg

dB8
0

-3.60

-1.20

-10.80
14.40

-18.00

0dB =155 W/kg = 11.90 dBW/kg

Certificate No: D1900V2-5d101_Jul21 Page S5of 6
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Impedance Measurement Plot for Head TSL
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2450 MHz Dipole Calibration Certificate

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughaussirasse 43, 8004 Zurich, Switzerland

Acoredited by the Swiss Accreditation Sarvice (SAS)
The Swiss Accreditation Service |s one of the signatories to the EA
Multilateral Agroement for the recognition of calibration certificates

Client

Calbration procadure(s)

Calbration dats:

T
S "'II,I

SN o
SN .I'O\
;fgf‘*jw" 5

CAICT

No0.1217262219-SEMO01

Schwaizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzoro di taratura
Swiss Calibration Service

mwow

Accreditation No.: SCS 0108

Certificate No: D2450V2-853_Jul21
D2450V2 - SN:853
QAGRIAOBVIE & 0 L
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
July 26, 2021

This calbration canicata docurnents 1he tracoabiity 10

y

Calibration Equipment usad (MSTE critical for calibration)

All cabrations have Seen conduciad In the closed laboratory facity: environment tamperature (22 = 31°C and humidity « 70%

dy, which readze ihe physical units of measuremants {S1)
The measurements and the uncertainties with confidence probabdity are givan on the following pages and are par of the canificate

Primary Starvdards oy Cal Date (Cortificate Ne.) Schadulad Cailbation

Power mater NA® SN 104778 06-Apr-21 (No. 297.052(1/03292) Ape-22

Powar sansoe NRP-241 SN 103244 09-Agr-21 (No. 21703291} Apr-22

Power senasoe NRP-Z(91 SN 103245 09-Apr-21 (No. 217-03282) Apr-22

Reference 20 dB Attenuator SN BHEG04 (20) 08-Apr-21 (No. 217.03543) Apr-22

Type-N mismutch combirmtion SN 310082 / 06327 08-Apr-21 (No. 217-03344) Apr-22

Rafarance Prabe EX30V4 SN 7340 26-Dec-20 (No. EX3-7349_Dec20) Doc2Y

DAE#4 | SN 601 02-Nov-20 (No. DAE4-601_Nowv20) Nov-21

| Secondary Standards (o Check Dale {in house) Scheculed Check

Puower meter E44198 SN: GBI9S12475 30-0ct-14 (In houss check Oct-20) in house chack: Oct-22

Power sansor HP B481A SN: USar2geies 07-0ct-15 (In house check Oct-20) In house ghock. Oct-22

Power sansor HP B481A SN, MYS109231/ Q7-0ct-15 {in housa check Oct-20) n house check: Oct-22

RF genermior R&S SMT-06 SN: 100872 15Jun-15 {in house check Oct-20) In house check: Oct-22

Network Anadyzer Aglent EBIS8A | SN US41000477 31-Mar-14 (in house check Oct-20) in housh check: Oct-21
Nams Function Sqnature

Calrated by, Michae! Weber Laboratory Technician m..

Appraved by R Tocheical Manager

Tris catbration cenificate shall not be reproduced except m full withou! written approval of the Bbaratony

Y

Issued; July 26, 2021
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Calibration Laboratory of A8, S Schweizarischer Kalibrierdienst
Schmid & Partner % c Service suisse d'“alonnage
Engineering AG = Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland ""'I,ﬁ\\u"ﬁ S swiss Calibration Service
Accredited by the Swiss Accreddation Senvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agroement 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.

* RHetumn 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 al the stated antenna input power.
SARA 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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