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Appendix A.6 Dipole Calibration certificate (D750V3 SN1224

Calibration Laboratory of
Schrnid & Partner
Engineering AG

Zaughauastrasse 43, 8004 Zunch, Switzerland

Schweizerischer Kalibrierdienst
Servica suises détalonnsge
Sarvizia svizzero di taratura
Swiss Calibration Servios

nowm

Aocoadiled by the Swiss Accradilslion Sanics (S545)
The Swiss Accreditation Sarvics I ona of the signatorias ta tha EA
Multilateral Agreement for the recagnition of calibration certificates

Eurofins KCTL (Dymstec)
[CALIBRATION CERTIFICATE

Accreditation No.: SCS 0108

Cient Cortiticata No: D750V3-1224 Qet22

Qljece D750V3 - SN 1224

Catbratizo procedume(s)

QA CAL-0S.vit
Calibration Procedure for SAR Validation Scurces between 0.7-3 GHz
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Calibration Laboratory of

d S Schwalzerischer Kalibriardieast
Schmid & Partner c Service suisse détalonnage
Engineering AG Servizia svizzere di taraturs
Zeughausstrasse 43, 8004 Zurich, Switzerfand S Swise Cafibrstion Service
Accradited by the Saiss Accrachation Senvins (SAS) Aceraditstion No.: SCS 0108

The Swiss Accreditation Sarvice is one of the signataries to the EA
Multilateral Agreement for the recognition of calibration cerlificates

Glossary:

TSL tissue simulating liquid

CaonvF 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, "Measuremant Procedure Fer The Agsessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Bedy-Worn Wireless Communication Devices - Part 1528: Human Maodels, Instrumentation
And Proceduras (Frequency Range of 4 MHz to 10 GHz)", October 2020.

b) KDB 865664, "SAR Measurement Beqguirements for 100 MHz 10 6 GHZ"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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

e Retum 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 iow
reflected power. No uncertainty required.

SAA measured: SAR measured at the stated antenna input power.
SAR nomalized: 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 -r"ne;siiremenl i
multiplied by the coverage facter k=2, which for a normal distribution corresponds to a coverage |
| probability of approximately 95%.
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Measurement Conditions
DASY syatem configurstion. as far a3 not given o page 1. R
DASY Version DASYS2 Vv52.10.4
Exirapolation = Acvanced Extrapolation
Phantom Medular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer |
| Zoom Scan Resolution dx. dy.dz =5mm
Frequency o 750 MHz £ 1 MHz
Head TSL parameters
The following parameters and calodations wers applied. o
Temperature Permiltivity Conductivity
Nominai Head TSL parameters 2z2.0°C 41.9 .89 mhe'm
Measured Head TSL parameters (22.0+0.2)°C 407 +6% 0.80 mha/m + € %
'Head TSL tempersture change during teet < q.s :’C
SAR result with Head TSL
| SAR sveraged over 1 cm® (1 g) of Head TSL Condition ‘ |
| SAR rmam];; " 250 mW input power 2.17 Wikg
SAR for nominal Head TSL pararmeters norrmalized to W | 8.55 Wika = 17.0 % (k=2)
SAR aversged over 10 cm® (10 g} of Hesd TSL conditon
SAR measused - 250 mW Input power 142 Wkg
SAR for nominal Head TSL paramsters normalized fo TW 5.62 Wikg = 16.5 % (k=2)
Cedilicete No: D750V3-1224_Cet22 Page 2 of&
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Irmpedance, iransformed to feed point 5300132

Retum Losa -27.9dB

General Antenna Parameters and Design

Flectrical Delay (cne direction) | 1.034 ns

After leng term use with 100W radiated poveer, anly a sligh! wearming of the dipole near the fzedpoint can be measured,

The dipole is made of standard semirigid coaxial caole. The canter conducter of the faeding lins is directly connaecied ta 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 fo the dipoke anns in order to snprove matching when loaded according (o the posilion as explained i (he
‘Measurement Condtiens” paragraph, Tha SAR data are not aflectod by this change, The overall dipole lenath s stil
sccording to the Standard.

No excessive force mus: be applisd to the dpole amme, because they might bend or the soldered connections naar the
feadpoint may be demagad.

Additional EUT Data

Manufacturad by SPEAG
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DASYS5 Validation Report for Head TSL
Date: 12.1002022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 Mz Type: D750V3) Serial: D750V3 - SN:1224
Communication System; ULD O - CW; Frequeacy: 750 MHz )
Medium parameters used: =750 MTiz: o = 0.9 §'m: e = 20.7; p = 1000 kg/m®

Phantom section: Flat Section
Measurement Standard: DASYS (ITERIRCAANST CA3.19-201 1)

DASYS52 Conliguration:
e Prohe: EX3DV4 - SN7349; ConvF(IOLLL, 10.LL 10011} @ 750 MHz: Calibrated: 31.12.2021
¢ Sensor-Surface: 1.4mm (Mechanical Surtace Derection)
«  Electronics: DATA Sub01; Calibrated: 31.08.2022
o Phantom: Flat Phantom 4.9 (front); ‘Type: QD 00L P49 AA; Serial: 1001
«  DASYS2 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=5Smm, dy=5mm, dz=Smm

Reference Value = 60.57 Vim: Power Drift = -0.06 dB

Peak SAR (cxirapolated) = 3.35 Wikg

SAR(T g =2.17 Wikg: SAR(10 g) = 1.42 Wikp

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

Ratio of SAR ai M2 o SAR at M1 = 64.95

Maximum value of SAR (measured) = 2.93 Wikg

dg
0

-1.80
-3.60

5.40
7.20

-4.00

0dB =293 Wikg =4.67 dBW/kg
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Impedance Measurement Plot for Head TSL
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Appendix A.7 Dipole Calibration certificate (D850V2 SN1030

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrassa 43, 8004 Zurich, Switzerland

s Schweizerlschse Kallbrierdienst

c Service suizse d'étalonnage
Servizio svizzero di taratura

S swisa Callbration Service

Aecredited by the Swiess Aooreditation Sandcs (SAS) Acereditation No.: SCS 0108
The Swiss Accraditalion Service is one of tha signatories fo the EA
Multilateral Agreement for the recognition of calibration certificates

Eurofing KCTL {Dymstec)
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CALIBRATION CERTIFICATE |
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Calibration Procedure for SAR Validation Scurces between 0.7-3 GHz
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Calibration Laboratory of

" § Schwelzeriacher Kalibrierdisnat
Schmid & Partner c Service suizss d'élalonnage
Engineering AG Servizio svizzero di targtura
Zopughauaslresae 43, L0048 Zurich, Switzerdand S Swigs Calibration Sarvics
Accradier by tha Ssiss Accredialicn Sorioa (SAS) Accreditstion No.: SCS 0108

The Swias Accreditation Service ig one of the signatories to ihe EA
Multilateral Agreement for the recognilion of calibration cartificstes

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According 1o the Following Standards:

a) IEC/IEEE 62208-1528, “Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Expesure To Radio Frequency Fields From Hand-Hsld And
Body-Wom Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Fraquency Range of 4 MHz to 10 GHz)", October 2020.

b) KDBE 865664. “SAR Measurement Requirements for 100 MHz to 8 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 figuras 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.,

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

SAR measured: SAR measured at the stated antenna input power.
SAR normalized: SAR as measured, nomnalized 1o 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 reperted 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%.

Cerificate Mo: DES0V2-1030 Cal2? Pape 2ci 6
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Measurement Conditions

DASY syatem cenliguration, as far as rot given on page 1, -
!_gqsv Version DASYS2 ¥52.10.4 |
Extrapolation Acvancad Extrapclation
Phantom Moaular Flat Phaniom
Distance Dipole Center - TSL 15 mm [ witti Spacer
Zoom Scan Resolution dx, dy, dz =5mm .
?equency 850 MHz +1 r.;H/

Head TSL parameters
The follewirg psramaters and calculations wers applied.

Temperature | Permittivity Conductivity
Nominal Head TSL paremelers 220°C 418 0.92 mha/m
Mecasured Head TSL parameters (220 +0.2)°C 405 =6% 0.84 mha'm + 6 %
Head TSL temperature change during test <05°C —
SAR result with Head TSL

[iuft averaged over 1 cm® (1 g) of Head TSL ] Condition T )

| SAR measured | 250 mW inpit power | 2 55 Wikg

| SAR for nominal Head TSL paramelens normalized to 1W i 10.1 Wikg % 17.0 % (k=2)
SAR averaged over 10 e (10 g) of Head TSL cendition
SAR meazumsad 250 mW inpul power 1.68 Wikg
SAR far nominal Head TSL parametars normalized to 1W 6.61 Wikg = 16.5 % (k=2)

Certlicate No: DRAOVZ-1030_Oci22 Page 30f G
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Appendix {Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, tranaiormed to feed point ABTO-7.6j0

Return Loss -356c2

General Antenna Parameters and Design

Eleclrical Delay (one directon) ‘ 1228 ns T

Adfter long term use with 100W radiaied power. only a sight warrming of the dipele near the fsedpoint can be measured.

Thy dipole is mace of standard semirigid coaxial cable. The eanter congusior of the faeding line is directly connected fc the
second arm of the dipole. The antenna is therefore short-circuited for DC-signas. On some of the dipolas, small end caps
are acdled 10 the dipole 2rms in order to improve matching when losded according to the position as expiained in the
Measurement Conditions® paragraoh, Tha SAR data are nol afactad oy this change, Tha overzll dipele lengly is zill
according 1o the Standard.

No exceasive force must be applisd to the cipols arma, because they rmigh: band or the scidered connections near tha
fecdpont may be damaned.

Additional EUT Data

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

Date; 26,10.2022
Test Laborarory: SPEAG, Zurich, Switzerland
DUT: Dipole 850 MHz; I'ype: D850Y2; Serial: DE50V2 - SN:1030

Communication System: UTD 0 - CW; Frequency: 850t MHz

Medium parametens used: £ = 850 MHz; 6 = 0.94 Sfm; & = 40.5; p = 1000 kefm®
Phantomn section: Flat Section

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

DASYS2 Configuration:
¢+ Probe: EX3DV4 - SN7349; Convb(.63, 9.63, 9.63) @ 850 MHz; Calibrated: 31.12.2021
= Sensor-Surface: |.4mm (Mechanical Surface Detection)
» Electronivs; DAE4 Sn601; Calibrated: 31.08.2022
¢ Phantom: Flat Phantom 4.9 {front); Type: QD 00L 49 AA: Seriul: 1001
o DASYS2 52.10,4(1535); SEMCAD X 14.6.14(750G1)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=Smm, dy=5mm, dz=3mm

Reference Value = 64.08 Vim: Power Drift = -0,02 dB

Peak SAR (exirapolated) = 3.94 Wike

SAR(1 g) = 2.59 Wkg; SAR(10 g) = 1,68 Wikg

Smallest distance from peaks to all points 3 B helow = 17 mm

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

Maximum value of SAR (measured) = 3.46 Wikg

0dB =246 Wiy = 5.39 dBW/ke

Ceriificate No: D830V2-10a0_Oct2d Pages ol &
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Impedance Measurement Plot for Head TSL
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Appendix A.8 Dipole Calibration certificate (D1750V2 SN1195

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrosse 43, 2004 Zuvich, Switzeriand

S Schwekzerischer Kalibrierdicnst
Sanvice sulsse d'dslonnage

c g
Servizio svizzara df taratura

S Suies Calibration Service

Accrrdnad by e Swiss Accrediislion Serdna (S45) Accreditation No.: SCS 0108
The Swiss Accraditatlon Servics is one of the signatories 1o the EA
liuitilatersl Agreement for the recognition of calibration cartificates

Cliont Eurofins KCTL (Dymstec) Cerlificate No: D1750V2-1195_0ci22

|[CALIBRATION CERTIFICATE |

Chject D1780Y2 - SN:i1195

Calibration prozsdurais] QA CAL-05.Y11
Calibration Procedure for SAR Yalidation Sourcas between 0.7-3 GHz

Calivalion dale: Orcioher 28, 2022

This ciilyeton cerfome documents tha raceatilzy o natiznal stendsrcs. which 1ealize tha physieal ures of measdemants (S
The maaswenments and e urcaralties 'With confiderue prakagitty an given on Ihe follswing peges ane ane part of 1he cerfifizale

| Al callsraticns bave been consuciad in1ha cosed Atovasany facilty: arirorment tenparaiure (22 = 3°0 ard humioity < 7085,

Caibatizn Eoulomant ueed IMATE crifiaal fee enibrsgon!

2rirsary Stardards D Cal Dale (Cedifizate Na.)y Schedukid Calboetion
Fawsr matar NRF | SN: 104778 04-ar-22 [No. 717-055250053524) Aprg
FPawar senser NRP-291 SM: 103244 24-Apr-22 (Mo, 247 24y Apris
Pavear seassr NE-201 SN: a2 U-Apr-22 M. Ap=25
Refararce 20 el Attaruator SN: DH3334 [=0k) Q4-2pr-22 (Mo, Ape23
TypaH mismach cambnation SN 310842/ Geazy 4-Ap-Z2 1Mo, Ape-28
Fatararce Frobe CXI0VE SN T35 A-Daz21 {No. Uac-22
DAES Sk EOf AT-Aax 27 (Mo, TAEA-607 _Augl2) Aug-23
Seoundary Standards oy Chezk Date (in huusa) Sukeduled CGhek
Fowar meter E4413B SN GB395712475 Q%014 e nouse checdk Oc1-22) in housa chace: Oo-24
Power zarzor 4P 54314, SN LE37232735 07-0c1-1% fin nouea shesk O01-22) in hausa chack: Ocl-24
Poxer sansor 4F 54314, SN MY41095315 07 0u1-1% {in hruse sheck O01-22) In hause chacc: Uet-24
RT genizeatar RES S041-06 SN2 15-Jur-15 {in houss chack Uel-22) 2 hausa thaca Oct-24
Reldwork Analyzor Aglant 33584 | SN: US410an477 31-Me-14 [iv house thooc Dot 22) i howse shock: Uct 24
Nama Fuanction Sigaaturs
LCaibraled by Jebop Kashan Leboratory Techmniztin WS
e Ue |
Aprowvad Sy Sven Kt Techrical Marsge: =
e
Issued: Ocubar 26, 2002
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Caﬁbl"atiOn Laboratory of \\\;'-\2_/;:/{ S  Schweizerischer Kalibricrdianat

Schmid & Partner e @ Service sulsse d'étalonnage
Engineering AG el Sarvizio svizzars dl laratura

Zeughausatranse 43, 8004 Zurich, Switaeriand N S Swies Calibration Sarvice

Aocmdited by the Swiss Azcraniirton Sarvice (SAS) Accreditation No.: SCS 0108

The Swias Accreditation Servics ia one of the signateries to tha EA

Kluitilaieral Agreament for the recognition af calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measurad

Calibration is Performed According to the Foliowing 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 (Freguency Range of 4 MHz to 10 GHz)", October 2020.

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

Additional Documentation:
c) DASY System Handbook
Methods Applied and Interpretation of Parameters:

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

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

* Retum Loss! This paramater is measured with the sourcs 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.

e SAR for nominal TSL paramelers: The measured TSL parameters are used to calculato 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%.
Cerliicate No: D1750V2-1188 Ocl2? Page2cl 6
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Measurament Conditions
DASY sysiem configuration. as far as not giver cn page 1.
DASY Version DASYS2 V52104
Extrapolation Advanced Exirapolation
Phantom Maodular Flat Phantom
Distance Dipole Center - TSL 10 mm vith Spacer
| Zoom Scan Resolytion dx. dy. dz =S mm
;;Fnequcncy 1750 MHz L 1 MHz J
Head TSL parameters
The following parameters and calculations were applisd. )
Temperature Pormittivity Conductivity
Nominal Head TSL parameters 220°C 401 1.37 mha/m
Measured Head TSL parameters (22.0+0,2)°C W3 +E% 1.35 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 T
SAR measurad 250 mW input power 2.01 Wikg
SAR ior nominal Head TSL parameéters | normalized o 1% 36.3 Wikg = 17.0 % (k=2)
SAR svernged over 10 cm?® (10 g) of Head TSL conditon ]
SAR meazured 250 mW input power | 478 Wikg
SAR for neminal Head TSL parameters nomalized to 1W 19.2 Wikg = 16.5 % (k=2)
Cenificate No: D1750V2-1185_Oui22 Page 3cf B
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Appendix (Additional assessments outside the scope of SCS 01 08)

Antenna Parameters with Head TSL

| Impedancs, tansformed to fosd point 48604320

fl Return Loss -28.0dB

General Antenna Parameters and Design

Electrical Delay (one diraction) 1,217 ns

After long term use with 100W radiated power, only 2 slight warming of e dipole nesr the feedpeot can be measured

Tre dipole is made of standare semirigic coaxlal cable. The ssntsr conductor of the fzading line is direcly connsctad 1o the
second anm of the dipele. The antenna iz therefare shorl-ciscuited for DC-signais. On some of the dipoies, smal end capa
are adoed to the dipele arms in arder to improve matehing when loaded sccording ta the pusiton as explained In the
‘Measurement Conditicns' peragrapn, Tre SAR date are not allected by this changs. The cverall dipole length is still
according to the Standard.

Ne excessive force must be apolied to the dipole amms, becauae they might bend or the acldered connections near the
feedpoin: may be damaged

Additional EUT Data

Manufactured by | SPEAG |

Cartificate Ne: D1750¥2-1195_0at22 Page 4 of &
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DASYS Validation Report for Head TSL
Date: 26.10.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type:; D1750¥2; Serial: D1750¥2 - §N:1195
Commuunication System: UID 0 - CW; Frequency: 1750 MHz
Medium parameters used; £= 1750 MHz: 6 = 1.35 8fm g = 39.3: p = 1000 kg/m’
Phantom section: Fiat Section
Measurement Standerd: DASY S {IEEE/IECANSI C63.10-201 1)
DASY 52 Configuration:

e Probe: EX3IDV4 - SN7T349; ConvE(8.67, 8,07, 8.67) @ 1750 MITz: Calibrated: 31.12.2021

L

Scnser-Surface: 1.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sné01; Calibrated: 31.08.2022

» Phantom: Flat Phantom 5.0 {front); Type: QD 000 P50 AA; Serial: 1001
+  DASYS2 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=3mm, dy=5Smm, dz=5mm

Reference Value ~ 107.3 Vim; Power Drift=-0.09 dB

Peak SAR (extrapolated) = 16.8 Wikg

SAR(1 g) ~ 9.04 Wikg: SAR(10 g) = 4.79 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 54.3%

Maximum value of SAR {measured) = 14.1 Wikg

dB
0

3.00
-5.00
-9.00

-12.08

-1%.00

0dB = 14,1 Wikg=11.48 dBW/kg
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Impedance Measurement Plot for Head TSL
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Appendix A.9 Dipole Calibration certificate (D1900V2 SN5d248

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8104 Zurich, Switzerisnd

S Schweizerischer Kalibrierdlanst

¢ Service suisse d'dslonnage
Sarvizio svizzero di taraturs

s Swisa Calibration Saervics

Aozrediied by the Swiss Accreditsion Sardna (SA5) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA
Kutltilateral Agreament for the recognition of calibration cortificates

Cliant Eurofins KCTL (Dymstec) Certificata ne: D1900V2-5d248 Oct22
ICALIBRATION CERTIFICATE |

Clecl DI900V2 - SN:5d248
Calisration prossdurals) QA CAL-05w11

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Caliarstion dale Oclober 20, 2022

This calibrenon cotfoata donuments ha tracesbiily t nstizeal standards, whick realze the physical unile of messuremernts (S,
The messurernenis and she urcatainties win contidence prokebiity are giver ar fe dsliawing pagss and a6 sad of e cenfca.
All saliveslions Pave been cooductar In the dosan Isboratony 1acilty. aivirorment leenparsues (22 + 310 and aumisity < 70%,

Calbration Equigment uged (MATE erilizal foe calikeatinn)

Prmacy Slandsms 1D Cal Data (Cectiticats No.l Schedulad Calbestion
Powse meter NAP SN: 104778 04-Apr-22 (No. E17-0552503424) boe73

Power sarsor NRF-Z31 SM: 102244 04-Apr-22 (No. 217-03524) Apr-vad

Poaes sargor NRP-£491 SN 103245 08 /Rr-22 (No. 217-05525) Ag-23

Ealerence 2 4B Ateusiar EM: BHEGA 120k} Od-Apr22 (No. 212035271 Ao

Tyse- mismatch combination SMNI310832( 08327 04-Apr-22 (No. 217 Q35U8) Apr-23

RFelerence Probe CXACVa EN: 7349 31-Dec-21 Mo, EX3-7349 Dac?1) Dec-22

DAE4 SN: T S1-Augrz2 (Mo, DACS-201 Aapes) Ag-25
Secordary Standards 10 * - Chesx Usia (in house) Schadulad Uhack
Power meter C44198 SN GE3ES12478 30014 (71 boase chack Cebya; In Fouge cnack: Oa-22
Power gangor HF 31814 SN: USsraueTss 07-02-15 (91 hoase chack Cet-22} In Fouse check: OGi-24
Porkee sansoe HE 34814 SN: WY £ 0700215 (n house check Cul-22) In touse ghegk: Oct-24
AF grnarator RAS SM1-05 | 8N: 100872 Suun A Jin hauss check OG-22) In Fouse crsck: One-24
Netviars Analyzar Sglent EB3S8A | SN: US41080477 S1Mar-14 (n koyse chack Oct-22) In boase chnck: Ot 24

Nama Funcian Signatuns
Caibrated by Jaton Kesiali Lakorriany Tschnican

c:;_}( el |/
Approved ty: Sesn Xohn Tecterizal Marager .S“

lssued: Ocaber 23, 2023

This calibralion certificate shall nat ba rapreduced seesat In 1ull WL wrillen gparoval of the labaratroy.
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Calibration Laboratory of

. S Schweizerischer Kalibrierdienal
Schmid & Partner ¢ Senvica suisse ¢'étalonnage
Engineering AG Scrvizio svizzera di targturs
Zoughauselraaee 43, 8004 Zurich, Switzoriand S Suiss Calibeaticn Sorvice
Acredited by tie Swns Accredialion Semvice (SAS) Accraditstion No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
leuttiiateral Agreesnent for the recognitian of calibyation certificates

Glossary:

TSL tissue simulating liguid

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)", Ociober 2020.

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

Additional Documentation:
¢) DASY System Handbook

Methods Applied and interpretation of Parameters:

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

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
mulitiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probabiity of approximately 895%.

Cerlilicate Nu: D1 200V2-5d248_0Oc22 Page 2 o 8
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Measurement Conditions
DASY syslem configuration, 23 far as not given cnpage 1.
DASY Version DASYS2 Vsz.10.4
Extrapolation Acvanced Extrapolation
Phantom Modular Flat Pnantom
Distance Dipole Center - TSL 0 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Fregquency 19C0 MKz = 1 M-z
Head TSL parameters
The fallowing oarameters and calculatiors were applied. -
Temperature Permittivity Conductivity
MNominal Head TSL parameters 2207C 400 1.40 mhevm
Measured Head TSL parameters (22.0x:0.2)°C 3B7x6% | 1.39 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 2.87 Wikg
SAR for nominal Haad TSL paramelers normalized 1o 1W 39.7 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g} of Head TSL condition
SAR measured 250 mW input power | 5.18 Wikg
SAR for nominal Head TSL paamelers neemalized to 1W | 20.7 W/kg = 16.5 % (k=2)
Certificate No: D1900V2-54248 Oai?? Page3eis6
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformad to feed paint 000+ 02

Return Leas -23.248

General Antenna Parameters and Design

j Electical Delay {onw dirsction)

1183 ns

After long term use with 100W radialed power, only a slight warming of the dipcie near the eeapaint can be moasured.

The dioole is made of standard semirigid comaal cable, The center conductor ¢ the feeding line iz directly cannacied (o the
secorxd anm of the dipole. The antenna is therefore short-circuted for DC-signals. On soma of the dpoles, small end caps
are added o the dipele arms in order 1o improve matching when lnaced according 16 tha posilion as axplained in the
‘Massurement Conaitions” paragraph. The SAR data are not affacted by this change. The overall dipole length is stil
according to the Standard.

Ne excessve force mus: be applied to the dipoke ams, because they might band or the scldered connections near the
feedpuint may be damapsd.

Additional EUT Data

I Manufactured by : SPEAG
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This test report shall not be reproduced, except in full, without the written approval
KCTL-TIA002-004/6(220705) KP23-05798



http://www.kctl.co.kr/

Eurofins KCTL Co.,Ltd.

- Report No.: . .
65, Sinwon-ro, Yeongtong-gu, Ll r f| n
Suwon-si, Gyeonggi-do, 16677, Korea KR23-SPF0043-B | "+ €uro : KOTL
TEL: 82-70-5008-1021 FAX: 82-505-299-8311 Page (757) of (910)

www.ketl.co.kr

DASYS5 Validation Report for Head TSL

Date: 20.10.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d248

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

Medium parameters used: [= 1800 MIz; o = 1.39 $/m; & = 38.7; p = 1000 kg/m*
Phantom scction: Fiat Section

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

DASYS2 Configuration:
s Probe: EX3DV4 - SNY349: ConvF(8.43, 8.43, 8.43) @ 1900 MHz; Calibrated: 31.12.2021
¢ Sensor-Surface: 1.2mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sno01; Calibrated: 31.08.2022
¢ Phantom: Flat Phantom 5.0 {front); Type: QD 000 P50 AA: Scrial: 1001
= DASYS252.10.4(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=3mni, dz=5mm

Reference Value = 111.4 Vim; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 18.5 Wikyr

SAR(1 g) = 9.97 Wike; SAR(10 g) = 5.19 Wikg

Smallest distance from peaks to all points 3 dB belowe = |0 mm

Ratio of SAR at M2 to SAR at M1 = 5426

Maximum value of SAR (measured) = 15.5 Wikg

0dB =155 Wikg = 11.90 dBWikg

Cerlificale No: DI200V2-5d248_Octzz Page S0l 5
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Impedance Measurement Plot for Head TSL
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Appendix A.10 Dipole Calibration certificate (D2300V2 SN1049

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasss 43, 8004 Zurich, Switzeriand

S Schweierischer Kallbrierdienst

c Sarvice suisse d'étalonnage
Servizlo svixzaro di taratura

S Swisz Callbration Service

Accradited by Ihe Swiss Accraditation Senvice {SAS)
The Swiss Accreditstion Service is one of the signatories 1o the EA
Multilsteral Agreament for the recagnition of calibration certificates

Accreditation No.. SCS 0108

Cient  Eurofins KCTL (Dymstac)

Cenificas No: D2300V2-1049_Jan23

\R Validation Sources between 0.7-3 GHz

January 20, 2023

Celibeation date:

This caibratan oartificate documents the tracaabilily io national stancards, which resiize the physical units of measurements (S)
The measuresnants and the uncertainties with confidance probabiity are given on the folowing pages and are part of the cetificase

Al calibrations have been conductad in the closed Sboratary faciifty: snvironment temperature {22 + 3)7C and humidity < 708%

Cafibration Equipment used (METE critical for cailbration)

| Primary Standards |I0=

Cs! Date {Certificate No.)

Scheduled Calbration

| Pawar mater NRP | SN: 104778 0d-hpr-22 (No. 217-03526/03824) Apr-23

Powar sensor NRP-Z21 SN: 103244 04-Aper-22 {No. 217-03524) Ape23

Power sensor NRP-Z81 | SN: 103245 04-Ape-22 (No. 217-03525) Ape-23

Raference 20 48 Attenualor l SN: BH2304 [20k) 04-Apr-22 (No. 217-03527) Ape-23

Type-N mismatch combination | SN; 310882/ 08327 04-Apr-22 (No. 217-03528) Apr-23 |
Refarenca Probe EX20V4 SN: 7349 10-Jan-23 (No. EX3-7349_Jan23) Jan-24

DAE4 | SN: 801 19-Dec-22 {No. DAE4-601_Doc22) Dec-23

Secondary Standargs D9 Check Date (n house) ) Schedulad Chack

Powar mater E44198 SN: GB39512475 30-0ct-14 (In house check Oct-22) ]

Powar sansor HP 84814
Power sansor HF 84314 SN MY41083318
AF generator R&S SMT-06 SN: 100872

Network Analyzer Aglent E8358A | SN: US41080477

SN: US37202783

Name
Calibrated by: Paulo Pina
Agpraved by Svan ity

This calibration certificate shal not De réproducad except i full without wntten approval of the '.ﬂ:oralcryi

07-Oct-18 (in house chack Oct-22)
07-0¢t-15 {Iin housa chack Oct-22)
15-Jur-15 (in house check Oct-22)
31-Mar-14 {in house chack Oct-22)

Funcion Signeture——._ .
- Fe =
’ e
Technical Manager Qs Z
3y >

issued! January 20, 2023

In house check: Oct-24
In house check: Oct-24
In house check: Oct-24
In house check: Oct-24
In house check: Cct-24
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Calibration Laboratory of
Schrid & Partner

Engineering AG
Zeugharssireses 43, 804 Zurich, Switzarland

§ Sclmeizerischer Kulibrierdlanat

C Service suisso d'étslonnage
Sarvizio svizzero o tarslurs

s Swiss Callbvalion Servica

Aroragitad by the Su15s Aoaedatinn Sevize (43 Accreditation No.: SCS 0103
The Swise Accreditation Service is one of the signatarias to the EA
Multilateral Agreement for tha recognition of celibrstion cartiticates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL f NORM x.y,7
NSA hot applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62208-1528, "Measurement Procedure For The Assassment OF Specilic
Absorplion Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528- Human Modeals, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHzY", Octobhar 2020.

b) KDB 865664, “SAR Measuremant Reguirements for 100 MHz lo 6 GHz"

Additional Documentation;
¢} DASY System Handbook

Methods Appiled 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 cortificate 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 paramoter is measured with the source positioned under the liquid filled
phantom {as described in the measurement condition clause), The Retum Loss ensures low
reflected power. No uncertainty required.

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

o SAR for nominal TSL parameters: The measurad TSL parameters are used to calculate the
nominal SAR result,

The reportad uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution comesponds to a coverage
prohability of approximately 95%.
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Measurement Conditions
DRASY system roniipuration, s far a2 net given on gage 1.
| DASY Version DASYS2 | VE2.40.2 ]
Extrapaolation Advanced Extrasolalicn |
Phantom Nodular Flal Phantorn
Distance Dipole Center - TSL 10 mm l Wit Spacer
‘Eoom Scan Resolution dx. dv. s =5 mm ’
Frequency 2300 MHz £ 1 WH,
Head TSL parameters
The fotlowing pasarclers ane calculations were avpliec. )
Temperature Parmittivity I Conductivity
' Nominal Head TSL parameters 20°C 385 1,67 mha'm
Measured Head TSL parameters (220202)°C L2:r6% 1.70 mhotr £ G 3
Head TSL temperature change during test <(&8"C - I [
SAR result with Head TSL
SAR averaged over 1 em? (1 g) of Head TSL Cencibon ! 1
SAR mesasured 250 m\W mput sowar 12.4 \Wikg
2AR “or nominzgl Head TSL parameters nurmalized to 1 | 49.1 Wikg £ 17.0 % (k=2) ‘I
; y
| SAR averaged over 10 cm® (10 g) of Head TSL wonditian —l
SAR rreastred 250 m\ inpul power H43 Wka ,
i SAR for rominal Haad TSL parametars nerrnalized ta 1wy 23.6 Wikg * 16.5 % (k=2)
Cerificais Mo: DZA0W2-1049_Jan2s Paoa 3 ofd
: i i i roval
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impecance, transfamied Lo ‘sed point 010-52.0 |
L : :
Refum Loss =255 4B |

General Antenna Parameters and Design

Elecrical Dalay ione direction) l 1,975 ns

After lang term use with 100W radizlec power, only 2 slight warmira of e cipole nesr the feedpeinl can be maasured.

The dipole is mace of slardard serrigid coaxal cakie. Tha certer sonduclar of the feading ling is direct y connectad to the
second arm of the dipale. The anfennz is tharsfors shorlircuited for DC-signals On sume of the difoles, small eed caps
are acdued Lo the dipole arms in crder fo impreve matchirg when leaded 2onerding 1o the pusiton as explanad in e
"Measurenent Conditions’ paragraph. The SAR data are nol alfucled by thiz change. The eversll dipeia langth i3 sl
sooording o B Standend.

No excessive loree must be spplied to the dipule amms, because My migh! 2enc cr the saleaed connoeslions near the
feadpaint may be damuges.

Additlienal EUT Data

Manufuclursd by SPEAG

Crrificate Mo: D2200W2-1048 Jun?3 Pace 4 of G
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DASYS Validation Report for Head TSL

Date: 20,01.2023
l'ost Laboratory: SPEAQG, Zurich, Switzerlund
DUT: Dipole 2300 MHz: Type: D2300%2; Seriul: 23002 - SN: 1040

Comuwnication System: UID 0 - Cwy; Frequemuy: 2300 M1z

Medinm parametess used; £= 2300 MUz 5= 1.7 Sim; wc= 3920 p - 1000 ke'm?
Phanrom seciion; Flat Section

Mensurement Stendard: DASYS (ITERAEQANST Ca2.19-201 1 !

DASYSZ Configuration:
a  Probe: EX3TIVY - SN75340; ConvF(7.48. 7.08, 98] (@ 2300 MHz; Calibrated: 10.031,2022
»  Senser-Surface: |.4mm (Mochanical Surface Deteclinm)
= Electronics: DAERA $n6il1; Culibrared: 19.12.2022
o Thantony: Flat Phantom 5.0 (front); Type: QU 000 PSO AA: Scrial: 1001
= DASYS2 52.10.4(1333); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Lissue/Pin=250 W, d=10muw/Zoom Scan (7x7x7)/Cube :
Measuremenl grid; dx= Smm, dv=5mm, dz Smm

Reference Value — | 17.0 Vimg Poweer Drift = 0.02 dT

Peak SAR (extrapolated) = 22.6 Wike

SAR(L g) - 12.4 Wikg; SAR(10 g) = 5.93 Wikg

Smallest distance fom pesks to all points 3 dB below - @ 1m

Ratio of SAR at M2 to SAR at M1 = 34.8%

Maximum value of SAR (measured} = 19.6 Wike

dB

— 360
2 7.0

-10.80
14.40

-1u.00

UdB - 10.6 Wikg - 12.92 dRWike

Cerlificats No: C2E00W2-1049_Jan2s Pagu S of
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of
Schmid & Partner
Engineerting AG

Zeughsussiraese 45, 8004 Zurich, Switzerdsnd

S Schwezerischer Kallbriardienst

C Service suisse d'étalonnage
Servizio svizzero di tarstura

S swias Calioration Service

Accreditation No.: SCS 0108

Socediind by 1he Swiss Ancrdtation Senvics (SAS)

The Swiss Accreditation Scrvice is one of tha signatarias to the EA
Multilateral Agreament for the recognition of calibration certificates
Client Eurofins KCTL

Gysonggi-do; Republic of Korea

|CALIBRATION CERTIFICATE |

Certificsts No. [12450V2-895_Sep23

Ubyaat D2450V2 - SN:895

QA CAL-05.v12
Calipration Procedure for SAR Validation Scurces between 0.7-3 GHz

Caliaralion procedareis)

Calbralion dale

September 26, 2023

This calibration canificale documents the treospbiily ta ralicnal standarsz, wnkeh rRaalizs e physics! units of massuanants (Sir

The raaswemsents and tha uncedainims vilh voerlidence prakbiity are given on tha foloairg paces and a sat of the canticate
Sl calisealions hava bean oonducted in the doead fasteaiany faciloy: arvdrooment terpersture (22 = 33°C and hueniaity = 0%

Calbraticn Equipment uzan (MET F eraes: or calicrationy

Prenasy Suurdeds

i a

Fowar metar NEPZ

Powsar sarsor NRF-Z51
Poacr sarsor NAP-Z&1
Falereiee 20 B Allenusior
Tyoe-M mEmeaich combinalon
Faterance Proba EXZDY4
DaES

Secardary Stardarss

Fowar meter E44158

Famar sarens == E48°8

Fosar sareor =9 84854

FF gansrator B4S ST U6
Natwrek Analyzss Agllant FRIERA

Calbraled by

Appraved by

SN 104778
SH: 103244
SN: 102245
SN: BHEGRY (203%)

SN: 7349
SN: 634

L

Gel Data (Cenlicate No.

Schedaled Calbration

I0-Mar-23 (No. 217-028043806)
F0-Mer-28 iMNo. 217-03801)
30-Me-23 (No Z217-05505)
FMasEs INo. 217-05809)

(M. P17-05810)
(No. FX3 Jan24)
27-Jar-2d (No, DAE4- (B4 Jaras)

Chacy Dale fin house)

bar-24
Nar-24
Mar-24
Ma-24
Mgs-24
Jen-24
Jan-24

Scasdulsd Chsck

SN: GEJEG12475
SN US57282783
SN: MY410€3515
SN: 100472

SN LIS41080477

hame
“rasmir Fran)c

Svan Kihn

J30-001-14 {in hiousa rhank Dohs?)
O7-0ci-1% {in foasa chask Onte?)

T0ul-15 {in hoase chook Oot-22)
15-Jur-15 (n houge check Oct-22)

31-Ma~-14 {0 nouse dheck Cu-22)

Farctan
Ladcesiony Teshnician

Fachnical Maneger

i hovge sheckc Od-24
In Fousa chesc Oct-24
In kausa chadc Got-24
In tousa check: Oot-24
in kanuse check: Qot24

5!;:15&4}31

7

e

s510 SEpEmoar 26 2023
| This Gaibegkon caniiizale shal ret ba ruprodiuced excapt in hul withaot writan aparaval o ths labzratory
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughsausstrasse 43, 8004 Zurich, Switzedand

S Schwelzerischer Kalibrardienst

c Service suisse d'étalonnage
Secvizio svizzero di taratura

S Sswiss Cafibestion Service

Azzredted oy the Swss Aocreditason Sanice (SAS) Acereditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the £A
Multilateral Agreesment for the recognition of calibration cartificstes

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b} KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHzZ"

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 fraquency indicated.

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

»  Refum Loss: This parameter is measurad with the source positioned under the liquid filled
phantom {as described in the measurement condition clause). The Retum Loss ensures low
reflected power. MNo uncertainty required.

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

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

o 8AR for nominal TSL parametfers: The measured TSL parameters are used o calculate the
naminal SAR rasult.

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

Certdicate No: D2450V2-885_5ap23 Page 2 €
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Measurement Conditions

DASY system conliguration, 8 far &s not given on page 1.
DASY Version DASYS2 V52.10.4
Extrapolstion Advanced Exirapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10mm with Spacer
Zoam Scan Resolution ox.dy. dz =5mm
Frequency 2450 MHz = 1 MHz

Head TSL parameters
The following parameters and calculations wera aoplied.

Temperature ' Permittivity 7 Conductivity

Nominal Head TSL parameters 220°C 39.2 1.80 mhaim

Measured Head TSL parameiors 220x02)°C FT6 1.84 mho'm £ 6 %

Head TSL temperature change during test <0:5°C - | -
SAR result with Head TSL

SAR aversged over 1 cm?® {1 g) of Head TSL Condition

BAR measured 250 mW inpul power 13.3 Wiky

SAR for nominal Haad TSL parameters nomalized 10 1W 52.2 Wikyg = 17.0 3% (k=2)

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

SAR measured 250 mWinput power §.26 Wikg

SAR for nominal Haad TSL parameters nomalized o 1YW 24.7 Whkg = 16.5 % (k=2)
Certilicate No: D2450V2-695_Sep23 Paged i€
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

impedance, ransformed to fesd point S440+4.15

Ratwm Lozs -24.8dB

General Antenna Parameters and Design

Eieclical Defay (ore diacticn} 1.157 ns

After long term use wilhy 100W radialed power, only a slight warming of the cipole near the faedpoint car: be measured.

The dipole iz made of atandard semingld cosieal cabie. The center conductor of the leeding line & dircetly connactsd to the
second arm of the dipcle. The antenna is thersfore short-circuited for DC-signats. On seme of the dipoles. small eng caps
arg added to the dipole arms in crder 1o improve matching when leaded eccording to the position as explained in the
‘NMeasurement Conditions” paragraph. The SAR data ars net affectad by this charge. The overall dipole lergth is atill
according fo the Standard,

No excessive ferce must ke applied to the dipole arms. because they mignt bend or the soldersd connsctions near the
feedpoint may be damagsd.

Additional EUT Data

! Marufaciured by SPEAG

Certificate No: D245CV2-895_Sep23 Page 4
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DASYS5 Validation Report for Head TSL
Date: 26.09.2023
Test Laboratory: SPEAG, Zurich, Swilzerland
DUT: Dipole 2450 MHz: Type: D2450V2: Serial: D2450%2 - SN:895
Communication System: UID 0 - CW: Frequency: 2450 MHz )
Medium parameters used: f = 2450 MHz; ¢ = 1.84 S/m; & = 37.7; p= 1000 kg/m”
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IECIANS] €63,19-2011)
DASYS2 Configuration:
¢ Probe: EX3DV4 - SN7349: ConvF(7.9, 7.9, 7.89) @ 2430 MHz: Catibrated: 10.01.2023
o Scnsor-Surface: 1.4mm (Mechanical Surface Detection)
o Electromes: DAES Sn654; Calibrated: 27.01.2023
»  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSGAA; Senal: 1001
o DASYS52352.10.4(1535): SEMCAD X 14.6.14(7501)

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

Reference Value = 115.5 Vim: Power Drift = 0.07 dB

Peak SAR {extrapolated) = 25.9 Wikg

SAR{I o) = 13.3 W/kp; SAR(10 g) = 6.26 Wik

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

Ratic of SAR a1t M2 1o SAR st M1 =51.7%

Maximum value of SAR {measured) = 21.2 W/kg

-4.00
-&.00
-12.00

-16.00

-20.00

0dB =212 Wikg = 13.26 dBWikg

Cerlifivaie No: D2450V2-895 Sep23 Pega S olE
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Impedance Measurement Plot for Head TSL
Eie Yew Charn=l Swmeep Cabrabon: Tmce Scale Maker System Wirdow Help
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Appendix A.12 Dipole Calibration certificate (D2600V2 SN1050

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zrughausstrasss 43, 8004 Zurich, Switzerland

Schwelzerischer Kallbriardisnst
Service suisse détalonnage
Servizio svizzero di tarsturs
Swiza Calibegtion Seevice

Accreditztion No.: SCS 0108

Accoeditad by the Swizs Accradiiaion Senvice (SAS)
The Swiss Accraditation Sarvica |5 one of the signatories to the EA
NMuttilatoral Agreement for the racognition of callbration certificates

Client Eurofins KCTL
Gyeonggi-do, Republic of Korea

CALIBRATION CERTIFICATE |

Cartificate No. D2600V2-1050 Sep23

Oject D2600Va - SN:1050

QA CAL-D5.v12
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Callbarkn precetumes)

Catbrstizn dade:

September 26, 2023

This zalitratan cenéficye documens ths tacsabity 1o aatong standands, which realze 1ha paysical units of measurements (S0,
The messureaele and e ueergintics with zerfdanoa prohakiifty ars gvan an the fotioveng 2ages 6nd ane part of 1he ceritizale.

Allcalizralions Have been conducied in Ui clesed labardoey fsclity: environmens femgaraiurs 192 < 300 ard humidty < 708
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zaughaussirases 43, 5004 Zurich, Switzerland

S Schweizerischer Kalibrierdlgnst

c Service guisse d'étalonnage
Seevizio evizzeco di taratura

8 Swias Cailbration Service

Aczradited by tha Swiss Accrardtation Seeviea (SAS) Accreditation Ne.: SCS 0108
The Swiss Accreditstion Service Is ane of tha signatorias 1o the EA
Multitatersl Agreement for the recognition of calibration centificotes

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, “Measurement Procedure For The Assessmeant Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Davicas - 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 Doecumentation:
¢} 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.

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

s Retumn Loss: This parameter is measured with the source positioned under the liguid filled
phantom {as described in the measurement condition clause). The Return Loss ensures low
reflected power. Ne uncertainty raquired.

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

s SAR normaiized: SAR as measured. nommalized 1o an input power of 1 W at the antenna
connector.

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

The reperted uncertainty of measurement iS stated as the standard uncertainty of measurement
multiphed by the coverage facter k=2, which for a normal distribution corresponds to a coverags
probability of approximately 895%.
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Measurement Conditions
DASY syswem configuraticn, 23 far 33 not gren on pege 1. -

DASY Version DASYs2 \i52.10.4
Extrapolation Achvareed Extrapolation
Phantom Medular Fiet Phantom

Distance Dipole Center - TSL

10 mm

wilh Spacer

Zoom Scan Resolution

dx.oy.dz =5mm

Frequency 2500 MHz = 1 MHz

Head TSL parameters
The fcllowing paramaters and calculationa ware spplied. -
| Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°GC 38.0 1.96 mhao/m

Measured Head TSL parameters (220=02}C 372+x6% 200 mhaim = 5%

Head TSL temperature change during test <C5°C —_—
SAR result with Head TSL

SAR averaged over 1 e’ (1 g) of Head TSL | Conditicn

SAR mozsured 250 mW input power 14.8 Wikg

SAR for nomingl Head T2L paameters narmalized o 1W 57.3 Wikg = 17.0 % (k=2)

SAR averaged over 10 e’ {10 g) of Head TSL conditicn

SAR measured 250 mW input power 6.55 Wikg

SAR for nomingl Head TSL parameters normalized to 1W 25.9 Wikg = 16.5 % (k=2)

Certificate Ne: D2600V2-1050_Sep2s
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, irarsiormed L fsed poinl 46.90-52iQ

Return Loss | -24.1 a8

General Antenna Parameters and Design

| Electrical Delay {one direction) 1.151 ns

After lehg term use with 1C0W racisted power, only a slight warming of the dipele near the feedooint can be measwed

The dipols is mads of standard semirigid coaxia! cable. The cantar canducter of the feeaing line iz diractly connected to the
second arm of tha dipole. Tha antenna is therefore short-circuited for DC-signals. On soms of the dipoles. small end caps
ara added v the dipeie anms in order to improve matching when loaded according to the position as explainsd in the
"Measurement Conditions” paragraph, Tha SAR data ae not affectad by this changs. The overal dipols length is still
according to the Stancard

Ne excessive force muat be applied 10 the dipole amms, becsuse they might bend or the soldered connections near tha
feadooint may ba damaged.

Additional EUT Data

Manufacturea by SPEAG
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DASYS Validation Report for Head TSL
Dare: 26.09.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MITz; Type: D2600V2; Serial: D26060V2 - SN:1050
Communication Systent: UL & - CW; Frequency: 2600 MHz .
Medium parameters used: I'= 2600 Mz, o= 2 $fm; 5= 37.2; p= 1000 kg/m”
Phantom section: Flat Section
Measurement Standard: DASYS (TEERAEC/ANST €63,19-2011)
DASYS2 Configuration:
= Probe: EX3DV4 - SN7349; ConvE(7.6%, 7.68, 7.68) @ 2600 MHz: Calibrated: 10.01.2023
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
= Elevtronics: DAEA Sn634; Caltbrated: 27.01.2023
» Phantom: Flat Phantom 3.0 (front): Type: QDO0OPSOAA; Secal: 1001
= DASYS252.10.4(1535); SEMCAD X 14.6,14(7501)

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

Reference Value = 119.3 Vim; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 28.3 Wikg

SAR(T g) = 14.6 Wikg: SAR(10 g) = 6.55 Wikg

Smallest distance from peaks 1o all poinis 3 B below =9 mm

Ratio of SAR at M2 to SAR at M1 =51.6%

Maximurm value of SAR (measured) = 23,1 Wikg

-4.20
-8.40
-12.60

-16.80

-21.00

0dB =231 Wikg = 13.64 dBWikg
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impedance Measurement Plot for Head TSL
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrases 43, 8004 Zurich, Switzedand

§ Schwezerischer Kalibrierdtanst

C Service suisse d'éalonnage
Seryizio svizzero di tarstura

s Swisa Calivration Servica

Aoorndind by e Swes Aocreditabon Saracs (SA3) Accreditation No.: SCS 0108
The Swizs Accreditation Service iz one of the signatories 1o the EA
Multdateral Agreement for the recognition of calibration certificates

cient  Eurofins KCTL (Dymstec) Certificate No: D2600V2-1200 Oct22
|CALIBRATION CERTIFICATE

Chiast D2600V2 - SN:1200

Calibealon proceduareis) QA CAL-O5.v11
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Celibestion date: October 25, 2022

Thie calpration cedilicate Cocameantz e treceabiily to raliars’ slardards, which malze the phvscal urits of meszurerents (8
1he Meazuraments 8nd e uncedaintias vith confidence probabiity &¢ given an the fllawng pagas oo are pert of the cardcate
Al cathmtiars hewa basn conduched In e cloeac laboratorny “acitly. anvironmen: lempenaiure 122 = 31°C ard hunisily < 70%6.

Caiibeatian Squipmert used (MATE erkical ior callbration}

Primary Standards IA',D," Gal Data (Cediticats Mo,y Seneduled Salbration
Power matar NRE SN: 104778 04-A5-22 (Ko, 217-0352605524) Aar-23
Powar sensar NRP-Z9) SN 105244 DL-001-22 (Mo, 217-05524) A=
Pawer sensue NRP-Z91 Sh: 113288 EApr22 (No, 217-08525) S01-23
Reierenca 20 dB Alleraator SN: BHEQS4 (20k) Da-Anr 22 (Na. £ Apr-23
Twpe-N misfmatch comsingion SM: 3108020 06227 Oa-Mpr-22 (Na. 217-0Q528) Apr23
Haterenss Prate EX30W4 8N 7348 31-Dec-21 (No. EX3-7049_Dec2t) Doc-i22

| 2AERS SM: 607 J1-ALG-22 (W0, DAES-801_Aun22) Aug-23
Sccondary Standards [1o#* Chack Date {in houss) Scheduled Checx
Porves metar E44 08 SN G858512475 30-0ci-14 jin howse ched O21-22) In nousa chosc Cor 24
Poae: sansns HE 24314, BN 837792735 AT-0c1-15 3ir house Sheck O01-22) I fouse chack: Oos-24
Poaer sensos HP 24314 SN MYL1E518 A7-0e1-15 lir nousa check O21-22) It nouse chack: Out-22
RF generalor F&S SMT08 SH: N2 1500035 I house chack Oot-22) In Aousa chack: Oc-24
Nalwork Analyezer Agient TS84 | SN: LSS 10Q047 7 At-Mar-14 (in houss chack Ock22) In housa chack; Ocl-24

Mame Funziion Sigrsiure
Calbrated Ly Jecn Kasirah Lnosatary Tasmnician {
C:;..:ic: W.
Aparoved by Sven Kohn Tucheiisl Masnuger
S e
Iz3ued; Coloter 26, 2022

‘Fis calitration canricate shall nol be reprscuced excepl iv full without writien sparaeal of the labaratooy.
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Calibration Laboratory of

: S Schweizerischer Kalibriardicast
Schmid & Partner ¢ Servics suisse détslannage
Engineering AG Servizio avizzaro dl tarsturs
Zeughsusetrasse 43, 6004 Zurich, Switzadand S suiss Calibration Sorvice
Accrndsad by me Swas Aonediadon Sandss (545 Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of tha signatories fo the EA
Mult3aters| Agresinent for the recognition of cafibration certitficates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, *Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fislds 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 8655664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
¢) DASY System Handbook

Methods Applied and Interpretation of Parameters:

o Measurement Condifions: Further details are available from the Validaticn 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 2 touch configuration below the
center marking of the flat phantom.

¢ Relumn Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Retum Loss ensures low
reflected power. No uncertainty requirad.
SAR measured: SAR measured at the stated antenna input power.

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

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

The reported uncertainty of measurament is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.
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Measurement Conditions

DASY syster configuraticn, 88 far &8 nel given on page 1.

| DASY Version DASYS2 V52,104

3 Extrapola!ion' Advancad Ex!l‘.’ap(:v.':li(::ﬁ

| Phantom Modular Fiat Phantom o

\I Distance Dipole Center - TSL 10 mm vilh Spacer

| Zoom Scan Resolution ] ox, gy, dz =5 mm

| Frequency 2500 MHz + 1 KH? 7 ;

Head TSL parameters

The follewirg parametsrs and cslculations wee apolied

Temperature Permittivity | Conductivity
Nominal Head TSL parameters 220°C 33,0 i 1.96 mho'm
Measured Head TSL parameters (220+02)°C 3BOLEY : 202 mho'm + 6 %
Head TSL temperature change during test =05C —_ '
SAR result with Head TSL
SAR averaged over 1 erm? {1 g) of Head TSL Condition
| SAR measured 250 W inpul poer 14.7 Wikg
: SAR for morninal Head TSL paramelers rormalized tc 1W 55.5 Wikg = 17.0 % (k=2)
SAH averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW Inoul power 5.28 Wka
: SAR for nominal Head TEL parameters rormalized o 1W 24.8 Wikyg = 16.5 % (k=2)
Certilicate No: D2600V2-1200_0ct22 Page3ciE
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, rarsformed to fead poir: 4500 -26(0

RAsturn Loss -27.8dB
General Antenna Parameters and Design

Electrical Daiay (one a.;ébUrX': - -1 152 ns
Aftar long tarm uze with 100W radiated power, orsly a slight warming of the dipale near the faedpoint can be measured,
The dipole is made ¢f standard semingid coaxlas cable. The center conducior of the feeding lne & directly connecied to the
seconc amm of the dipole. The antenna is therefore short-circuited for DC-signals. On zome of the dipoles. small end caps
are added ta the dipole arms in ordsr to ‘mprave matehing when waded according v the positicn as expisined in the
"Meazsuremant Condiitions® paragraph. The SAR data are not affected oy this change. The averall dipeis fangth is stil
according 1o the Standard.
No axcessive force must be applied to the dipole arms, becauss they might bend or the saldered connections near the
feedpoint may be damaged,
Additional EUT Data

tanufaciured by SPEAG —]
Cadificate No: D2EC0V2-1200 Oct22 Pageof&
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DASYS Validation Report for Head TSL

Date: 23.10.2022
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1200

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

Medium purameters usad: = 2600 MHe; o = 2.02 Sim; &= 38; p = 1000 kg/m’*
Phantom section: Flat Section

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

DASYS2 Configuration:
= Probo: EX3DV4 - SN7349: ConvTi(7.84, 7.84, 7.84) @ 2600 MHz: Calibrated: 31.12.2021
o Sensor-Surface: [4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrazesl; 31.08.2022
»  Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
s DASYS52 52.10.4(1535): SEMCAD X 14.6.14(7301}

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

Reference Value = 116.0 Vim; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 28.7 Wike

SAR(1 g) = 14.1 Wikg; SAR(10 g) = 6.28 Wiky

Smailest distunce from peaks ro all points 3 dB below = 8.5 mm

Ratio of SAR at M2 1o SAR al M1 = 50.4%

Maximum value of SAR (measured) = 22.5 Wikg

0dB =23.5 Wikg = 13.71 dBW/kg
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Impedance Measurement Plot for Head TSL
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Appendix A.14 Dipole Calibration certificate (D3500V2 SN1065

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Accradited by the Swiss Accredtation Servics (SAS)

N,

nwow

The Swiss Accreditation Service is one of the signatories to the EA
Multilsteral Agreement for the recognition of calibration cartificates

Cllent  Eyrofins KCTL

Gyeonggi-do, Republic of Korea

Cartificate No.

Schweizerischer Kallbrierdienst
Service suisse d'étalonnage
Sarvizio svizzero di tarstura
Swiss Calibration Service

Accreditation No.: SCS 0108

D3500V2-1065_Sep23

|CALIBRATION CERTIFICATE

—

| Coject

QA CAL-22.v7

Calitention procedura(s)

Caitiration date

D3500V2 - SN:1065

Calibration Procedure for SAR Validation Sources between 3-10 GHz

September 28, 2023

This calibration cedtificate documernts the traceablity 1o naticnal standards. which raaiize the physical unils of measrements {S1).

The measuramanis and the uncenanties with confidence probediity are given on tha folowing pages and are part of the cerificate

All caibrations have bean conducted in 1he dosed boratary taciity: anvironment temparatime (22 + 31°C and humidity < 70%

Calration Equipment used (MATE critical for calibeation)

Primary Standarts 0# Cal Date (Certificate No.) Scheduled Calbration
Powear meter NRP2 SN 104778 3J0-Mar-23 (No. 217-03804/03805) Mar-24

Power sansor NRP-291 SN 103244 30-Mar-23 (No, 21703804 ) Mer-24

Power sansor NRP-Z91 SN- 103245 30-Mar-23 (No, 217-03805) Mar-24

RAederence 20 dB Attenuator SN: BH9394 (20%) 30-Mar-23 (No. 217403309) Mar-24

Type-N mismatch combination SN: 310982 / 06327 30-Mar-23 (No. 217403810) Mar-24

Reference Probe EX3DVE SN: 3803 07-Mar-23 (No. EX3-3503_Mar23) Mar-24

DAE4 SN: 800 08-AuQ-23 (No. DAE4-900_Aug23) Aug-24

Secondary Standards 0¥ Chack Date {In house) Schetuled Chack
Power maler E€3168 | SN: GBI2512475 30-0¢t-14 {in housae cheok 0c1-22) In house check: Oct-24
Power sensor HP B481A SN: US37292783 07-0¢1-15 {in house check Ox1-22) In housa chack: Oct-24
Powar sensor HP BAS1A SN: MY41083315 07-0¢1-15 (in houvse check Oct-22) In house check: Oct-24
RF genesator RSS SMT-06 SN 100672 15Jun-15 {In housa check Oct-22) In housa chack; Oct-24
Netwoek Anglyzer Aghent E83584 | BN. US41080477 21-Mar14 (in house chedk Oat-22) in howse check: Oct-24

Name Function Signatura
Calibrated by Paulo Pia Laborasory Techaisan o =,
e
Approved by: Syen Kinn Tachaicat Manager > 5
o
ssued: Septembar 28, X023
| This calbration carificate shall not be reproduced excapt in full wahoul writtan approval of the \aboratory.
Cantificate No. D3500V2-1065_Sep23 Pape 10t 7
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughaussirasse 43. 3009 Zurleh, Swilzedand

Lz ediled Ly e Swiss Acceacitation Sevize (SAS)

The Swigs Accreditation Servies 15 ons of e signatories to the EA
teuttiiatars] Agreement for the recagnitlan of calibration certificates

Glossary:
TSL tissue simulating liquid

ConvF sansitivity in TSL / NORM x,y,z
NEA, 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 Dovices - Part 1528: Human Modals, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.
b} KDB 865864, "SAR Measurement Requirements for 100 MHz ta § GHz"

Additional Documentation:
¢) DASY System Handbook

Methods Applied and Interpretation of Parameters:
v Measurement Conditions: Further details are available from the Validation Report at the and
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

» Antenna Parameters with TSL: The sourca is mounted in & touch configuration below the

center marking of the flat phantom,

S
c
S

Schwalzetischer Kalibricrdignat

Service sulzas d'élalonnage
Sarvizio swizzero di tarslurs
Swiss Calibration Sarvics

Accraditation No.: SCS 0108

» Asturn Loss: This parameter is measured with the source positionod under the liquid fillad
phantom {as described in the measurement condition clause). The Return Loss ensures low
reflected powar. No uncertainty requirad.

SAR maasurad: SAR measurad at the stated antenna input power.

s SAR normalized: SAR as measured, nomalized to an input power of 1 W at the antanna

connactor.

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

nominal SAR result.

probability of approximately 95%.

The reported uncertainty of measurement is stated as the s
multiplied by the coverage factor k=2, which for a norm

tandard uncertainty of measurement
al distribution corresponds to a coverage

Cartificste Mot UEI0OV2-1065_Sop28

Paga2ai 7
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Measurement Conditions
DASY syslem sonfiguration, 88 far 8s rof given on page 1
DASY Version DASYS2 V52,104
Extrapolation Advzneed Extaoukuion
Phantam NModular Flat Phantom ¥5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoam S¢an Resolution de, dy =4.0mm.dz = 1.4amm Giraded Radic = 1.4 (Z ciractan)
2400 MHz £ | MEz
| FYeqrency 3500 MHz £ 1 WHz
Head TSL parameters at 3400 MHz
The felowing paramelors and cakulstions were appied -
Temperature Permittivity Conductivity
Nominal Head TSL parameters EEX 380 281 mhoim
Messured Head TSL paramaters (820102 °C Gr7-8% 2.87 mhe'm £ € %
Hecad TSL temperature change during test A0 -
SAR result with Head TSL at 3400 MHz
SAR averaged over | om® (1 g) of Head TSL Condition ]
7SAR meaaurad 100 MW inpu: powsr £.58 Wikg
HAH for nurninas Head TSL pasemeaterns rormslized to 1W 55,4 Wikg + 19.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL canditien
SAR messurec 100 mW irout pover 240 Wikg
BAR ur nominal Haad TSL paramelurs nomalized o 1W 24.7 Wikg + 19.5 95 {k=2)
Head TSL parameters at 3500 MHz
Tre ‘allcwing paraneters and eslaulations were appliod. _
' Tempersture Permilivity Conductivity
Nominal Head TSL paramcters 220°C e 791 mhedm
Measured Head TSL psrameters B0 0200 ‘ aTB=6% 245 mhe/m + £ ?
Head TSL temperature change during test =Q35°C — '
SAR result with Head TSL at 3500 MHz
| SAR averaged over 1 ¢m® (1 g} of Haed TSL Cuneion
SAR measured 160 MW nput poweer €.50 Wag
SAR for nomital Head TSL parsmetes i rormalized to 1W 84,7 Wikg = 19.9 % (k=2) |
SAR averaggd over 10 cm® (10 g} alr Head TSL condition
SAR messuen <00 mW irput powes 2.45 Wikg
SAR for neminel Head TSI sarameters nemaiized e 1w 24.4 Wikg +19.5 % (k=2)
Certificaic No: D2o00YE- 1065 Sep23 Pagsdai™
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Appendix (Additional assessmentz outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 3400 MHz

[ imaecance, trunsformed to eec paint 442 -7ej

l Fetum Loza =207 ab

Antenna Parameters with Head TSL at 3500 MHz

Impadarcs, transformed 1o feed ovin: Gloli-s2ij0

Retum Loss Z5.648

General Antenna Parameters and Dezign

Elsutrica Delay (are aliection) [ L1837 ns

Adier lurg lecn uge with 10DW ~adiated puwer. only a sligh: warming of Ihe dioole near the feedpoint can be myazursd.,

The amale is made ul standard semirgd coaxial cabile. Tha center conductar of the lewding lirs s dirsctly connesing (u the
sacerd arm of the dipcie, The antanna is therefore sho:l circuited for JC-zignals. On seme of the dipoles, srall 2nd paps
we added o the dipe e arms in erder o imprave matehing when luadad aoceeding ta the pesition as expained inthe
“Measurernert Conciions" patanaoll. The SAR datz are nat affericd by this changs. The averall dipoe ‘ongth is stil
accordny to the Standard.

WNn axoessive [orce muzt oe applied 1o the dioule wns, because they might send r the soldered conractions nedar the
faedpaint may be camagec.

Additional EUT Data

farufaciured by SPEAG

Corfificats No: D3500V2-1055 Scp22 Page 4 of 7
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DASYS Validation Report for Head TSL
DPata: 28.09.2023
Test Laboratory: SPEAG, Zuvich, Switzerland

DUT: Dipole 3500 MHz: Type: D3S00V2; Serial; D3S00V2 - SN: 1065
Communication System: UTD 0 - W Frequency: 3300 MHz. Frequency: 3400 MHz
Mediun parameters used: £= 3300 MHz; g = 2.95 Sfin; g = 37.6; p = 1000 kaim®
Madinm pararelens used: £= 2400 Mz o= 287 S o = 37.7; p = 1000 kg/m?
Phuntom section: Flat Section

Measurernent Standard: DASYS (ITETVTECAANST C63.19-201 1

DASYS2 Configualion:

o Probu: TX3DY4E - SN2303; ConvF{7 91, 791, 7.913 @ 3500 MHz, ConvFr7.91. 701, 7.01) @ 3400
MHz: Calibruiex]: J7,05.2023

o Sensor-Surface: 14mm (Mevhanies! Surface Deleclion)

+  Electronics: DAT Snv00; Calibrated: 00.0%.2023

N hantom: Flat Phantom 3.0 (fronc; Twper QDOMOPSOAA; Sariad: 1001
= DASY32 321041533 SEMCAD X 1441407301}

Dipole Calibration for llead Tissue/Pin=100 m‘v, d=10mm, f=3500MH2/Zoom Scan.
dist=T.4mm (8x8x8)/Cube 0: Mcasurcment grid: ds=Imm, dy=dmm, is=| 4mm
Reference Value = 66.54 Vim: Power Dritt = 0.09 dR
’eak SAR jextrapolated) = 17.5 Wike
SAR(T g} = 6.50 Wike; SAR(10 g) = 2.45 Wikg
Smallest distancs from peaks woall points 3 dB below = & mm
Ratio of SAR at M2 10 SAR ar M1 =74.7%
Maximum value of SAR (measured) = 12.1 Wik

Dipole Calibration for Head Tissue/Pin=100 m¥W, d=10mm. (=3400MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurernent prid: dx=4mm, dy=4mm. dz=|.4mm

Reference Value = 68.86 Vim; Power Dritl = (0.9 dR

Peak SAR {exirapolated) = 17.5 Wiky

SARUI g} = 6.59 Wikg; SAR(10 g) = 248 Wikg

Sremllest distance from peaks 1o all poins 2 dB helow = § mm

Ratio vf SAR »i M2 1o BAR at M| =75.1%

Maximum value of SAR {measured) = 12,2 Wikg

Ceificats No: LGSCONZ-1065_Sep2s Page & of 7
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--6.40

-12.80

-19.20

-25.60

32.00

GdB = 12.2 Wikg = 10.85 dBWky
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Impedance Measurement Plot for Head TSL

Fike zggn Lhancel Swesp Calbesbzn Traco Scak Maker Susdem Wnsow Hep

Chl g oY
Chi R TAHCONGHE

[N — 1
-t 2 T =

0 N0

£5.00
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]
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L3000
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Lah a0 O Ay - 20
Unlizon 330000 S e
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Schweizerischer Kalibcerdienat
Service suisse d'étalonnage
Servizio svizzero & taraturs
Swiss Calibration Service

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzedand

now

Accrodited by tha Swiss Accradation Ssevice (SAS) Accreditation No.: SCS 0108
The Swiss Accraditation Secvice is one of the signatories to the EA
Multiiateral Agreemant for the recognition of calibration certificates

cient  Eurofins KCTL (Dymstec) Certificate No: D3700V2-1027_Aug22

CALIBRATION CERTIFICATE |

Object D3700V2 - SN:1027

Cabration procadure{s) QA CAL-22V6
Calibration Procedure for SAR Validation Sources between 3-10 GHz

Cafibtation date August 19, 2022

This calibrabion camiicate documeanis the tracesbiity to naficnal standards, which roafizo tho physicad units of messuraments |S1).
The measremaents and the nNcanaintias with contidence probadiity are given on the following pages and are part of the cerilicate.

All calibeabions hayve been conducted In the dossd Isborasory IRciity: envifonment 1smpensture {22 = 3)°C and humidity < 707%

-aitiraticn Equipment Lssd (MATE critical loe callbeation)

| Prmary Standards. 0 # Cal Date {Certilicute Na.)

| Power matee NRP SHN: 104778 O4-Anr22 (No, 217 SI0G524)
| Powear sensor NHP-ZD SN 106244 Od-Anr-22 (No. 217

E SN. 106245 -Apr-22 (No. 2

| Reterence 20 o8 Attaruator SN: BHE364 (20k) 04-A01-22 (No. 2
| Type-N mismatch combinabon SN: 310082 / 06327 O-Apr-22 (No. 2

| Powear sarsor NR®

Raferance Proba EX30VA SN; 3803 08-Mar22 (Na. EX
| DAE4 SN: 601 0R2-May-22 {No, [
| Secorndary Standards 1D & Check Data (in hause) Scheduled Check
i Power metar E£44108 | 8N ¢ 30-0x¢2-14 (in hovse check O )
| Powear sansor HP 04814 SN O7-0ct-15 (in house check Ot In housa chedk: Oct22
| Powar sansor HP SAB1A SN O7-002-15 {in hovse check ¢ In house check: Oct-22
| RF genaralor R&S SMT-06 SN: 100972 15adun« 15 {In nouss chack Oct-20) 1 Ocd-22
| Natwork Analyzer Agilant EBIS3A | SN: USA1080477 31-Muwr- 14 {in house chack Oct-20) Oct-22
| Name Funczan
| Caliurated by: Jaftrgy Hazman Labhoestary Tochnician

Approved by Svan Xihn Technieal Manager

lssued: August 22, 2022

| This caloration cerificata shall not be repreduced sxcopt in ful without written spproval of ihe laborasary

Camicate No; D3700V2-1027_As

g2 Page 1016
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Calibration Laboratory of
Schmid & Partner

Engineerng AG
Zeughausstrages 43, 3004 Zurich, Switzerlsnd

S Sohwalzonschor Kalibriesdianst

c Soavice svisse d'étslonnage
Servizio svizzaro di larslues

5 Swise Callbratlon Servica

Aoroesdiind tre the Sviss Srcesnd sannn Saving (808! Accreditation No: STS 0108
The Swise Accreditrion Service is onc of the signatorics to the EA
Ruitilaberal Agreeinant for the recoguitiim of calibration certificates

Glogsary:

TSL tissue simulating liquid

ConvF sonsitivity in TSL / NORM x,y,z
N2 not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE §2209-1528, "Measurement Procedure For The Assessment OF Specific
Absomtion Rate Of Human Exposure To Radio Frequeney Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Hurnan Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)*, Octebor 2020

b KDB 865664, “SAR Measurement Reguiremnents for 100 MHz to 6§ GHz"

Additional Dovumentation:
c} DASY System Handbook

Mathods Appliad and Interpretation of Parameters:

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

o Anfenna Paraimetfers with TSL: The source is mounted in & touch configuration below the
center marking of the flat phantom.

e Hafurn Lasa: This parameter is measured with the source positicned under the liquid filled
phantom {as descrbed in the measurement condition ¢lause). The Astum Loss ensures low
reflected power. No uncerainty required.

SAR measured: SAR measurcd at tha stated antenna input power.

+ SAR normatized: SAR as measured. nonmalized to an input power of 1 W atthe antenna

conhector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate tho
riorminal SAR resuit.

The raported uncettainty of ineasurement is stated as the standard uncertainty of measurement
multiplied by the coverage factar k=2, which for a normal distribution comesponds to a coverage
probability of approximately 85%.

4]

Crililic:aie Mo: DATAOY2 1027 _Aug22 Peus 2 oi€
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Measurement Conditions
CASY syslorm conbiguraivn, as far as not givan or page ©. ) =

DASY Yersion DASYS2 Y52.10.4
Extrapolation Anvanced Extiaprialion
Phantorn tAcdular Flat Phanton
Distanes Dipole Center - TSL T mm ‘with Spacer
Zaom Scan Rezolulion dedy =<4 mmn, dz = 1.4 i Graced Hallo — 1.2 (£ direchion)
Frequency 300 MHz £ | MHz

Head TSL paramstsrs

The following perameters and cakzulations v applied. N
Tamperalure Permittivity Conductivity

Noeminsl Head TSL parameters 200°C 7T 312
Msasursd Head TSL parametere 2002000 571 +8 % S12mrom=64%
Head TSL lemperature change during test <05°C | - -

SAR rezult with Head TSL
SAR sveraged over 1 e’ (1 4) of Head TSL Coevdilion
HAH maasored 100 nW input power 8.8 Wika
SAH for nemina! Haad TSL parameters noraticed o 10 88.5 Wikg = 19.9 % (k=2)
SAR svyeged over 10 e’ (10 g) of Head TSL coedition
SAR measured 100 MW input power 249 Wkg
S5AR Tor nornine. H_aad TSL parametars nomalizoc 1o 1% 24,8 Wikg = 19.5 % (k=2)

Cortficsts Moz DS O0N2-1 02T Auga? Pzgaldof &

EEEEEEEEE
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Appendix (Additional assassmants outside the scope of SCS D108)
Antenna Parameters with Head TSL

IrapeUee, Lanslonmad to feed po ot 4620 270 |
Raturn Less - 26.5 dB |

General Antenna Parametars and Design

Elscuical Delay fong o raction) 1151 rs

Afar long term use witn FOUW radisiec pawer, anly @ slignt waiming af the dipole near tae feednont can be measursd.

The: dipele s made of $hrduard semingic cvaxial cable. The center conductor of the feeding lirs s dinsctly connscted © the
zecond amm af the dipole. 1he artenng is e lure sheri-circuitad for DC-signals. On some of the divules, small vnd caps
are sdded to the dipole anna in arder to inprove majching when luazed aveording Lo e pesiior 05 exalained inibe
‘Measuement Gonditions' pacagrapn. The SAR dats are nit afferted by s changs. 1qa averali dipale lengk is 2hill
ancondling e Slandard.

Mo excessive foros must be agplicd o I dipule amns, becduss they mignt berd or the solderad connactions nea- the
feadpoint may be damaged.

Additional EUT Data

Manufasiured hy SPE&G

Crrlifiez: e M R27CCW2 1027 _dugae Paged ol &
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DASYS5 Validation Report for Head TSL
Dae: 19.08.2022
Test Laboratary: SPEAG, Zurich, Swiczerland
DUT: Dipole 3700 MHz; Type: DI700VZ; Serial: DI700VZ - SN:AB27
Communication System: TR G- CW; Freguency: 3700 MTT, )
Medium parameters used: [= 3700 M7 o= 3012 8z = 370z p = 100 kedm?

Phantom section: Flat Section
Measurement Standand: DASYS {[ECRIEC/ANST C63.19-200 D

DASYSZ Contiguration:
= Probos BXE0¥4 - SN3Z0E Convb(7.73. 7.73, 7.73) @ 3700 MHz: Calibrated: 08,03,2(122
» Nensor-Surfuce: | Amm (Mechameni Surtacs Dotection)
o Tlectrisnics: DATA Snsh 1 ; Calibrated: G2.03.2022
¢ Phantom: Flaw Phantm 5.0 (ronty: Type: QTG PID A&; Senal: (D01
o DASYS2 5Z.10.4(1533), SEMCAD X 14.6. 147501

Dipole Cadibration for Head Tissue/PTin=100 m¥W, d=10mm. f=3700MHz/Zoom Scan,
dist=1.4mm {8x8x8 )/ Culbsc 0: Measuemenl writl: dx=4ming, dy=domn. de={ dinm

Reference Yalue = 70,24 i Power Drift — 003 dB

FPuak SAR (exirapnlaedy =197 Wike

SAR(1 ¢ = 6.87 Wikg; SAR(I0 gy = 2.49 Wikg

Smallest distanee frrrn praks 1o all puints 3 4B below = 8.2 nun

Ratie of SAR & M2 o SAR al M| = #3.1%

Maximum ¥alue of SAR tineusured) — 13.3 Wiky

-10.00
15.00

20.0n

-25.00.

Nl = 133 Wike = 1128 dBW/ika

Cartiicate MNo: DATCCYE-A02T Auy?? Pags bof &
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Impedance Mesasurement Plot for Head TSL
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Calibration Laboratory of
Schmid & Partner

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage

nwow

Engineering AG il Servizio svizzero di tarstura
Zeughnusstrasse 43, 8004 Zurich, Switzerland f‘/,qv 7—-\\-\,.\'\“ Swiss Calibration Service
Al
Accredited by he Swiss Acoreditation Sarice (SAS) Accreditation No.: SCS 0108

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

Client KCTL (Dymstec) Certificate No: D3900V2-1043_Feb22

|CALIBRATION CERTIFICATE

Object D3800V2 - SN:1043

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

Callbration dare February 23, 2022

This catbration certficate documenly Me traceshilty jo national standards, which reallze the physical units of megsuremernts (S1)
The measuromants and e uncanainties with conlidence probabilty are gven on the followng pages and are part of the ceaificate.

All cafibeations have been condocted in tha closed laboratory faciiity: environment lemperature (22 = 3°C and humidity < 70%

Calbrstion Equipment used (MATE aritical for calibration)

Primary Standais | Dy Cal Dats (Cenificate No.) Scheduied Calibration

Powee metar NRP SN: 105778 09-Ape-21 (No, 217-03201/03292) Apr22

Fower sansos NRP-Z91 SN 103244 09-Apr-21 (No. 217-03291) Apr22

Pownr sansor NAP-291 | SN: 103245 09-Apr21 (No. 217-03262) Apr-22

Relerence 20 dB Attanualor | SN: BHE334 (20K) 08-Apr21 (No. 217-03343) Ape-22

Type-N mesmpich combination I SN: 310862 / 06327 08-Ape-21 (No. 217-03344) Apr-22

Aaterence Probe EX3DVe | SN: 3503 31-Dec-21 (No. EX3-3503_Dec21) Oec-22

DAE4 | SN: 801 01-Nowv-21 (No. DAE4-601 _Nov21) MNov-22

Secondary Standards [0 w Chsck Data {In houwss) Scheduled Cheok

Power metar E44198 | SN: GBag512475 30-0ct-14 (00 l-.:;ec check Oct-20) n houss check: Ogt1-22

Powar sensor HP 84814 SN: US37292783 07-0ct-15 (0 house check Oct-20) in houss chack: Oct-22

Power sensor HP 84314 | SN MY41033315 07:0ct-15 (in hause cheak Oct-20) n house chack: Oct22

AF parerator RAS SMT.06 | BN: 100872 15-Jun-15 {in house chack Oct-20) In housa chack: Oct-22

Network Aralyrer Aglent ES83584 | SN US41080477 31-Mar-14 (n house check Oct-20) i houss chack: Oct-22
Name Function

Callbratad by Jaffroy Katzman Laborslory Technician

Approved by Nigia Kuster Quality Manager ‘

Issuad March 1, 2022 ‘

This calbration certificate shall not be reproduced excapt 0 ful without wiiltén sopeovel of the mbonsiory.

Certificate No: D3900V2-1043_Fab22 Page tof 7
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Calibration Laboratory of
Schmid & Parther
Engineering AG

Zrughausstrasse 43. 8004 Zurleh, Switzariand

s Schwalzeriachsr Kalibrierdienst

I Sanvice sulsss d'd@talonnage
Sarvizio svizzora di taraturg

S Swivs Calibration Scrvice

Spsnadiled Ly the Swins Acordiatan Ssne o3 (545) accraditetlon Mo.: SCS 0108
The Swise Accreditation Service is ane of the algnatorisa to the EA
nluitlisiarsl Agreement for the recognition of calibration cantificatea

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEC/EEE 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 885664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

SAR measured: SAR measured at the stated antenna input power.
SAR normalized: SAR as measured, normalized to an input power of 1 W 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 nonnal distribution correspands 1o a coverage
probability of approximately 85%.

Caorifizata No: D3SCCV2-1080 Feb2? Page 2ol 7
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Measurement Conditions
DASY system configurstion, as far a3 not gren capage 1.
DASY Version DASYS? VEZ10.&
Extrapolation Achvarced Extrapoaton
Phantom Modular Flat Baantam V5.0
Distance Dipole Center - TSL 10mm with Spacer
Zoom Scan Resolution de, dy = 4.0 mm . dz = 1.4 mm Gradoed Ralio = 1 ¢ [Z direction)
Erosiai 3800 MHZ = 1 kM2
| Freguency 4160 MH2 = 1 MHz
Head TSL parameters at 3800 MHz
he: Fallewing parurneters and calculations wers spplied.
Temperature ‘ Permitlivity Conductivity
Nominal Head TSL parameters 22.0°C 75 3.32 mho'm
Measured Head TSL parametars (220 =020 8.8 =5 % 25 =6 %
Head TSL temperature change during test <05°C “— -
SAR result with Head TSL at 3900 MHz
SAR averaged over 1 cm? (1 g) of Head TSL Cendiion ‘
L —
SAH measured 160 mW input power 73 Wky
SAR for nomina’ Head TSL parameters “armalized 1o 1W 71.3 Wikg = 18.9 % (k=2)
SAR averaged over 10 ¢m? (10 g) of Head TSL conditon
| SAH measured 1O MW Input power 247 Weiky
: SAR for naminal Head 151 paramalers mormalized to 1W 24.6 Wikg = 19.5 % (km2)
Head TSL parameters at 4100 MHz
Ihe: follewing ararmeters and calculations were spplied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 4r.e 3.53 mhoym
Measured Head TSL parameters | {220=02)°C 2.7 25% 343 mho'm £ 6%
Head TSL tempersture change during test | <05°C - e
SAR result with Head TSL at 4100 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Cunditon
SAR measired 1C0 mW inpat pawer .92 VWiky
SAR for mominal Head TSL parsmeters sarmalized to 1W 69.3 Wrkg + 18.9 % (k=2)
SAR averaged over 10 cm® (10 g} of Head TSL cenditon
SAR messume 100 mW input power 2 e0Wiky
SAR for ngrpinal Head TSL parameters rurmalizad o 1W 23.9 Wikg £ 19.5 % (k=2}
Cerificete No: D5900V2-1043 Feh22 Page 3ci 7
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Appendix (Additional assessments ouiside the scope of SCS 0108)
Antenna Parameters with Head TSL at 3900 hMHz

Impadance, tansformed ta feed paint 47R0Q2-45)0

Reatun Loss -25.8d8

Antenna Parameters with Head TSL at 4100 MHz

Impeslance, transleanee Lo fesd point G3Q+02j0

Halumn Loss - 20848

General Antenna Parameters and Design

| Electrical Delay (o diracton) 1.1C6 na

Aftar long term use with 100W radiatad powar. enly & sight warming cf he doole near the fasdpoint can be measurd

Tha dipoie iz made of amandsnd semingid couxial cable. The center conductor of the feading fire is dirse
sevond arrn of the dipole. The antennz is herelure short-circuitad for DC-aignals. On somea of The dipoles, small end ==ps
are added lo the dipols armsz in arder 1o imanmve maiching when loaded according ta the positlen as expliired inthe
‘Measuremenl Condiions’ paragraph. The SAR data are net aliectad by this charga. The averalt doale ienglt is <ill
scoording o the Standard.

Nao exceasive force must o upplise to the dipole sz, hecauss thay might band or tha scldared connectinns near i
fesdpoint may be damagec. )

Additional EUT Data

tly connected to the

Manulactured by : SPEAG
Cerfificats ho: D3900VE- 1043 FekZz Psga s oi7
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DASYS Validation Report for Head T5L

Pyate: 23022022
Test Lalenawory: SPTAG. Zunch, Switzerland
BUT: Dipole 3900 MIT2; Type: D3200V2: Serial: D3%00V2 - SN: 1043

Communication System: UTD 0 - CW; Froqueney: 3900 MHz. Frequency: 4100 MTT,
Medium parameters wsed: [=3900 MHz; 0= 325 S/m: ¢ = 36.9: p= 1000 ]\_-:'."rn:‘ ?
Medium parameters used: [=4100 MHz; 0 = 3,43 $/o o =36.7: p= 1000 k_:__-.-'m-"
Phantony section: Flat Section

Measurement Standard: DASYS (MEETEC/ANSL C63.19.2011)

DASY32 Configuration:

= Probe: EX3DVA - SN230Z; ConvFi7.39, 7,39, 7.39) @ 3900 MHz, ConvT(7.24. 7.26, 7.26) @ 4100
MHz: Calibrated: 31.12.202|

= Sensor-Surface: 1.4mm (Mechunical Surfacs Detaction)
= Flectronics; DAES Sn6d1: Calibrated: 01.11.2021
= Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial! 1001

e TIASYS2 52.10,4(1535): SEMCAD X [4.6.14{ T507)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, {=3900MHz/Zoom Scan,
dist=T.4mm (8x8x8)/Cube 0: Meusurernent grd; dyx=4mm, dy=¢mm. dz=! 4mm

Reference Value = 70.74 ¥img Power Drifl = -0.08 dB

Peak SAR (extrapolated) = 2004 Wiky

SAR g) = 7.13 Wrkp: SARI10 g) = 2,47 W/kg

Smallest distance from peaks o all poinis 3 B helow = 7.8 mm

Rutiv of SAR ar M2 to SAR at M1 = 73.4%:

Maximum value of SAR (measured) = 141 Wikg

Dipele Calibration for Head Tissuc/Pin=100 mW, d=10mm, f=4100M1kz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube : Measurement grid: dx=2mm, dy=4min. de=1 4rmm

Referanve Value =71.19 Vim: Pawer Dl = 0L04 dB

Peak SAR iextrapolared) = 19.8 Wikg

SAR(1 g) = 6.92 Wikg; SAR(10 g) = 2.40 Wikg

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

Ratio of SAR a1 M2 1o SAR at M1 = 73.6%

Maximurm value of SAR (measueed) = 13.8 Wiky

Cortificats Ne: DEU00VE-<D45 Feh?? FageS5ai 7
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I

1001
-15.00
-20.00

-25.00

0dB =141 Wikg = | 1.50 (B¥Wkg

Curtficats No: DE20DINZ-1M3 Feb22 Fage 5of 7
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Impedance Measurement Plot for Head TSL
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Appendix A.17 Dipole Calibration certificate

Calibration Laboratory of
Schmid & Partner
Engineering AG

chweizerischer Kalibrerdienst

s 8§ i her Kalibrierdi

C Service spises d'étalonnage
srvizie avizzero di taratura

s Servizic avk i tarat

Zeughaussirasse 43, 2004 Zurich, Switzerland Swiss Callbration Service
Acrredited by the Sviss Avcredilat ot Serooe (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Servics is one of the signatories to the EA
Multilaterst Agreement for the recognition of calliration cartificatas

cent  Eurofing KCTL (Dymstec) Cartificats No: DSGHZV2-1293_Jan23
[CALIBRATION CERTIEICATE |

‘ Otjes DEGHZV2 - SN:1203°

Calbiration peocaturels) QA CAL-22%T . 2
‘Calibration Procedure for SAR Validation Sources between 3-10 GHz

Calibration date: Janvary 25,2023

Thiz caloration cerlificata dozamants tha lraceabiily to ralicnal stendsrds. which raslize e phasical ints of measurements (51)
The messiremanss snd e uncertainties with confidence prabasiity are civen on tha folovang pages and are aart of e cetfcaie.

A1 zalnrations havs baen conducsed In the cosed atoratany faclity: evepamraent temaerssurs (22 £ 3°C snc humidily < 7035,

Cathration Equipmam used METE cnticd for calbrsbor)

Prenary Standurcs |iDe Cal Dale (Cerlilicats MNa.j Seneduled Galbration
Poavr meter NR= SN: 10478 4-Aar22 (No, 217-03525:03524) Apr-23

Prresar sarear NIP-Z61 SN: 102244 D4-Apr-22 (No. 217-03524) Apr-23

Powar seresar NRP-291 SN: 133248 04-Ap1-22 (No. 217-03525) Spr-23

Referencs 20 ¢B Alianualor SH: EHB35 (20k) O4-Apr-22 (No. 217-03527) Ape-23

Typa-N mismalch combinglion SN 310982 06327 DA-Apr-2Z (hNo, 217-03528) Apr-23

Referanca Probe EX30V4 SN: 3503 08-Mar-27 (HNp, EX3-3503_Mars?) bar-23

DAs4 SN 509 15 oz22 (Ko, DAESGI1_DacZ2) Dac-25

Secondary Standards 1o# Check Dbe fin heusy) Scheduled Thack
Power metar 44108 SN GE20542474 30-0ct-14 {in nouss chack Cek22) In bouse check: Qul24
Power Sa5or HE 84814, SN LS (¢ Oct-*5 {in housa chack Cet-22) In Fovge sheck: Oct-24
Sownr sensie HP d4d81a SN MY2109231% Q¥-0ct 8 {in house dhweck CA-22) I Powse chade Oot-24
RF germrator R85 SMT-02 SN: 100872 15-Ju-15 (1 bovse chedk D51-22) n hovea chede Od-24
Netvears Analyzer Aglenl E33584 | SN. US47030477 31-Mrar-14 fin hougs check O2l-22) In houga chask Oct-24

Name Sunizhizn Sayralure

Camraled by dsteni Kashes ummwmw:ﬁa— ( IW

Approyved by Sven Kbna ‘Lechrecas Managor S C_'_(r"”

Is3ued. January 26, 2023
Thia eslfraticn certfizata shal nat be reamdussd axaspe 0 Al witbout wrnan aponaeal of the lbaraony.

Cortificats No: DSGHzY2-1283 Jan23 Fage " of B
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zaughaussirasse 42, 8004 Zurich, Swiizerand

S Schwalzerischar Kalibrigrdianst

c Service suisse d'étalonnage
Servizio svizzero di taraturs

S 3wiss Calibration Service

Accrediled by tha Safes Accrecialion Sevice (SAS) Accreditation No.: SCS 0108
The Swiss Accraditation Service Is one of tha signatories 1o the EA
Multllateral Agreement for the recognition of callbration cerfiticates

Glossary:

TSL tissue simulating liquid

ConvF sensilivity in TSL / NORM x,v.z
NiA not applicadle or not measured

Calibration Is Performed According to the Following Standards:

a) IEC/IEEE 62208-1528, "Measurement Procadure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worm Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures {Freguency 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:

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

¢ Antenna Parameters with TSL: The source is mounted in 2 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
refiected power. No uncertainty required.

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

«  SAR for nominal TSL parameters: The measured TSL parametars 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 t¢ a coverage
probability of approximately 95%.

Corlificale No: DSGHA2:1293_Jan2a Paga 2 0f G
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Measurement Conditions
DASY system configuralion, a8 far as nol given on psge 1.

DASY Version ‘ DASYS52 V52.10.4

Extrapolation | Advanced Extrapclation

Phantom Modudar Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resclution dx, dy =4.0mm, dz = 1.4 mm Graded Ralio = 1.4 (Z direction)
5250 MHz £ 1 NHz R

Freuuent 5600 MHz 2 1 NHz

quency 5750 MHz £ 1 NH2

SO0 MHz 1 MHz

Head TSL parameters at 5250 MHz

The fcllowing paramelers and calculations were soplied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 359 471 mho/m
Measured Head TSL paramaters (22.0£0.2)°C 3BELE%N 4865 mho'm 5%
Head TSL temperature change during test <05"C S
SAR result with Head TSL at 5250 MHz

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

i SAR measured 100 mW input powvar 8.07 Wikg

E SAR for nominal Head TSL parametars nomnallzed to 1W 80.5 Wikg £ 19.9 % (k=2)

| 8AR avaraged over 10 cm® {10 g) of Head TSL cendition 5

| SAR measured 100 mW input power 2.20 Wikg

| SAR for mominal Head TSL parameters normalized 1o W 22.9 Wikg £ 19.5 % (k=2) ]

Certificate No: DOGHzV2-1283_Janzd fage 3of 8
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Head TSL parameters at 5600 MHz
The following parsmeters and celculstions were applied. - I
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 35.5 5.07 mham
Measured Head TSL parameters {220%0.2)*C 35416 % 503mho/m +E %
Head TSL temperature change during test <05°'C —ees —
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm® (1 g} of Head TSL ﬁ 7709ndlnon I
SAR measured 100 mW irput power 8.27 Wikg
SAR for nomins! Head TSL paramsters normalized to 1W 82.6 Wikg £ 19.9 % (k=2)
SAR aversged over 10 cm® (10 g) of Head TSL canditicn T
SAR measured [ 100 mW input power 2.24 Wikg
SAR for nomnal Head TSL parameatars normalized to 1W 23.4 Wikg +19.5 % (k=2)
Head TSL parameters at 5750 MHz
The lollowing parameters and calculalions wers appiied.
Temperature Permittivity =~ Conductivity
Nominal Head TSL parameters 20°C 354 5.22 mhoim
Measured Head TSL parameters 1220x021°C 35316 % 515 mham 6 %
{ Head TSL temperature change during test <0.5°C — —
SAR result with Head TSL at 5750 MHz
' SAR averaged over 1 cm® {1 g} of Head TSL I Condition
| SAR measured | 100 mw input power 7.83 Wikg
i SAR for nominal Head TSL parameters narmalized to 1W 79.2 Wikg £ 19.9 9% (k=2)
SAR averaged oven: 10 em® {10 g) of Head TSL conditicn
SAR measured 100 mW¥ input pawesr 2.24 Wkg
SAR for nominal Head TSL parameters nemalized to 1W 22.4 Wikg % 19.5 % (k=2)
Cortificale No! DSGHY2-1285_0an23 Pagedo0l9
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Head TSL parameters at 5800 MHz

The following parameters and calculalions were applied,
e

\ Temperature Pormittivity | Conductivity
| Nominal Head TSL parameters 220°C 353 £.27 mhaodm
Measured Head TSL parameters (Z20402)°C | B1L8% 518 mhe/m 6 %
Head TSL temperature change during test <05°C —_ -—
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 ¢m® (1 9) of Hoad TSL Cendition
SAR messurad 100 mW input power 8.03 Wik
SAR for nominal Head TSL paramelers normalkized to W 80.1 Wlkg * 18.9 % (k=2)
SAR averaged over 10 ¢m® (10 g) of Head TSL condition
SAR massurad 100 mW Input power 2.6 Wikg
SAR for nominal Heac TSL paramelers normalized 10 1W 22.5 Wikg = 19.5 % (k=2)
Caorlificate No: DEGHzV2-1263_Jan23 Page S5of Y
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to fesd point 473 0-57i0
Rsturn Loas -23.8dB

Antenna Parameters with Head TSL at 5600 MHz

Impedarnics, transformad to feed point 5140-03iQ

Retum Loss -37.1 08

Antenna Parameters with Head TSL at 5750 MHz

Impedance. franaformed to feed point 505 02+ 0.7
Retum Loss 41508

Antenna Parameters with Head TSL at 5800 MHz

Impedance, tranafcrmed 1o feed point 4880+ 05[Q

Hetum Loss -45.7 dB

General Antenna Parameters and Design

Electrical Delay {one direction) | 1.183 ns ]

After 'ong tarm usa with 100W radiatec power, only a slight warming of the dipale naar the feadpaint can be measured.

The dipole is mads of standard samirgid cosxial cable, The center conducior of the feading lina i directly connented to the
second arm of the dipole. The antenna s therefora short-cirguded for DC-signaks, On some of the dipoles, small end caps
are acded to the dipole arms in order to improve matching when loeded according to the pesition as axplaired in the
‘Meazurament Conditions® paragraph. The SAR data are nct sflectad by this change. The averall dipole lergth is stil
according 1o the Standard.

No excessive forca must be applied to the dipole arms. bacauss they might bend or the salderad connections near the
fewdpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Cerificate Mo: DSGHZVZ-1293 Jan23 Page € of @
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DASYS5 Validation Report for Head TSL
Dale: 25.01.2023
Test Taboratory: SPEAG, Zurich, Switzerland

DUT: Dipole D5CGHzV2: Type: DSGHzV2; Serial: DSGITZV2 - SN:1293

Communication System: UID 0 - CW; Freyueney: 3250 MHz, Frequency: 5600 MHz, Freguency: 5750
MHz, Frequency: 5800 MHz

Medium parameters used: £ = 5250 MHz; o =4.65 $/m: &, = 35.6, p= 1000 kg,-‘r113
Medium parameters used: £= 3600 M1z, o = 5.03 Sim; & =334 p = 1000 kg'm?
Medium parameters used: = 5750 MHz: 6= 5.15%/m; &= 35.3; p ~ 1000 kg/m®
Medium parameters used: = 5800 MHz: o = 5,18 Sim: &, =33.1; p = 1000 kp/m?

Phantom section: Flat Scetion
Measurement Standard: DASYS (TEEEEC/ANSL C63.19:2011)

DASY 32 Configuration:

o [Drobe: EX3DV4 - SN3503; ConvF(5.5, 5.5, 3.5) @ 5250 MHz, ConvF(5.1, 5.1, 5.1} @ 5600 MHz,
ConvE(5.08, 5.08, 5.08) @ 5750 MHz, ConvF(5.01, 5.01, 5.01) @ 5800 MHz; Calibrated:
08.03.2022

= Scensor-Surface: 1.4mm {Mechanical Surfuce Detection)

o Electronics: DAT4 Sn601; Calibrared:; 19.12.2022

= Phantom; Flat Phantom 5.0 {front): Type: QD 000 PSO AA; Scrial; 1001
o  DASYS2 52.10.4(1535); SEMCAD X 14.6.14{7501)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =3250 Milz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm. dz-1.dmm

Reference Value — 76.11 Vim: Power Drift = -0.05 dB

Peak SAR (extrapolated) = 27.6 Wikg

SAR(1 g) = 8.07 Wikg: SAR(I0 g) = 2.30 Wikg

Smallest distance from peaks o all points 3 dB helow = 7,2 mm

Ratio of SAR at M2 to SAR at M1 — 70.4%

Maximum value of SAR (measured) = 18,3 Wike

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5600 MHz/Zoom Scan,
dist=1.dmm (8x8x7)/Cube §: Meusurement grid: dx=4mm, dv-4mm, dz— | 4mm

Reference Value = 75.66 Vim; Power Dift = -0.0¢ dB

Peak SAR (extrapolated) = 30.6 Wikg

SAR(1 g) = 8.27 Wikg: SAR(10 g) = 2.34 Wike

Smatlest distance from peuks o all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 - 67.9%

Maximurn value of SAR (measured) = 19.5 Wike

Cerificate No: DSGHzY2-1203_Jan23 Page Told
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Dipole Calibration for Head Tissue/Pin=100m¥, dist=10mm, =5730 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx—~4mm, dy=4mm, dz=1.4mm

Reference Value = 72.66 V/m; Power Drift =-0.09 dB

Peak SAR (extrapolated) — 31.1 Wikg

SAR(1 g) = 7.93 W/kg; SAR(I0 g) = 2.24 Wikg

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

Ratio of SAR at M2 t0 SAR at M1 ~ 66.1%

Maximum value of SAR (measured) = 19.0 Wika

Dipole Calibrativn for Head Tissue/Pin=100mW, dist=10mm, =3800 MHzZoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx—4mm, dy—~dmm, dz—1.4mm

Reference Value ~ 72.34 V/m; Power Drift = -0.06 dB

Peak SAR (extrapoiated) = 31.7 Wikg

SAR(T g) = 8.03 Wike: SAR(10 g) = 2.26 Wikg

Smallest distance from peaks (o all points 3 dB helow = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 05.9%

Maximum value of SAR (mensured) = 19,1 Wikg

0dB — 19.5 Wike = 1290 dBWkg

Cerlificate No: DEGHZVZ-1263_Jan23 Page 2of 2
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Impedance Measurement Plot for Head TSL
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Instead of the typical annual calibration recommended by measurement standards, longer
calibration intervals of up to three years may be considered when it is demonstrated that the SAR
target, impedance and return loss of a dipole have remain stable according to the following
requirements

KDB 865664 D01v01r04 requirements
a) Return loss: < - 20 dB, within 20 % of previous measurement
b) Impedance: within 5 Q from previous measurement.

750 MH:
Dipole Date of Return Loss o Impedance
Antenna LU Measurement (dB) ok (Q) AQ
D750V3 2022-10-12 -27.90 53.94
Head 4.38 0.61
SN 1224 2023-10-11 -26.68 53.34

FRwAR A MW © lrely e dive Tises 2 FRwAE A MW G lrely Ree
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2600 MHz
Dipole Date of Return Loss o Impedance
Antenna Head/Body Measurement (dB) A% (Q) o
2022-10-25 -27.60 46.90
D2600V2 Head 2.97 0.22
SN 1200 2023-10-24 -26.78 46.68

IRwAR A MW © lrely e

FRwAR A MW G lrely Ree

LiLd

ALest Pyving

CaSet Peasy S 1024 IR v CaSet Peasy S 21024 IRl
< Figure 1. Measurement result of Head Return Loss> < Figure 2. Measurement result of Head Impedance>

3700 MNH:
Dipole Date of Return Loss o Impedance
Antenna Head/Body Measurement (dB) A (Q) AQ
2022-08-19 -26.30 46.18
D3700V2 Head 1.43 2.46
SN 1027 2023-08-18 -25.92 43.72

FRAR A MW G Irely Rme

CxSet Paacy Jv JISOITIT IRI 3 CxNet Peasy S IOITIR IRAT
< Figure 1. Measurement result of Head Return Loss> < Figure 2. Measurement result of Head Impedance>
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3900 MH:
. Date of Return Loss o Impedance
Dipole Antenna| Head/Body Measurement (dB) A% Q) AQ
2022-02-23 -25.80 47.81
D390V2 Head 3.52 1.47
SN 1043 2023-02-22 -24.89 46.34

B A Mok G lrety e e Y s FRAR A Mo © lrely e

< Figure 1. Measurement result of Head Return Loss> < Figure 2. Measurement result of Head Impedance>
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