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Appendix D Probe, DAE and Dipole Calibration Certificates
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EXIDVS - SNS9E8 January 24, 2024
Parameters of Probe: EX3DV4 - SN:3986
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EXI0V4 - EN3%A6

Parameters of Probe: EX3DV4 - SN:3986
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EXI0V4 - SN2305 Jaruary 26, 2004

Parameters of Probe: EX3DV4 - SN:3886

Calinration Parameter Determined in Head Tissue Simulating Media
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Parameters of Probe: EX3DV4 - SN:3986
Calibration Parameter Determined in Head Tissue Simulating Media
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EX30V4 - SN-3505
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EXQDVe - EN:39E8
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EX3DVes - SN:3988 Jonuary 24, 2024
Appendix: Modulation Calibration Parameters
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EX30Ve - SN:3905 Joruary 24, 2024
WD | Mev | Corrudceson e ) uuu:_.: uu'n-z
10900 | AAD | 53 WA OL(CP-OPDN. TN 3.1, 40 MHe. GA-GAW, 18 hHe iR e 1

CtRes | ARE TR NA T (CP-OFTN, TH 5.1, SONbE, GA-QAM 12kt SN TO0 | 942 | =W
0 [T W T (LP R TR, TH 5.1, S3 GG, GA-0A, 33056 JEE i 154 =8
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E Uncertainty iz cotermined usng o max. deviaton bom Inaer responss apolying rectangulsy detrbution and & eqmssed
for the square of fe fels vakie.
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Appendix D.2 Calibration certificate for DAE_SN567

Calibration Laboratory of JAEENN g Schweisadschar Kallriardenst
Schmid & Partner & ¥\ C Sorvioe wisse déalimege
Engineering AG i / Servists avtzes di tarsturs

Zoughaumerazae 43, K04 Zarich, Swtaartand N/ S swies Cattnticn Senvice

Aacredind by the Swiss Asoradirion Serdoe (SAS) Ascredmason No.: SCS 0108

The Swiss Accresiiefon Servico is one of e Sigestories 10 e EA

3 Toe the of
clet S5GS
e Contiieste Mo DAEI-SE7_Feb24

|CALIBRATION CERTIFICATE

Oyt DAES - SD 000 D03 AA - SN: 567

Gt bridicn grocecirada] QA CAL-08.v30

Calivration procedure for the data acquisition alectronkes (DAE)

Calteation dele Fobnaary 16, 2024

| Thes cattration carficale doouTints the Taceabiity 1) nariony SnGRaTs, afich saloy T (ysicsl unts of mesaurerents (50
| The masssaToms 303 the Wroensivias v CVioancs protatiity are given o the Solioaing pages and A58 pat of He Consau.

| AR TS Nirad i Corduciad b= the Soeed latomiany tacliBy amd AT INTEONBEIIE (22 2 31°C 0 huridty < 7%

| Cattration Gutarment usnd (MATE crsol for oaftaser|
|

Privery Rarces lips Cal Duda (Corkicitn No) Sehacuind Coktasen
Kty Metveter Type 5001 SN (910278 2Ly T3 (X ITER) Aot
| Soverntary Surviavts |ioe o Coecs Date (1 Nous) Sichecuiad Chack 4
| Auto DAE Casorarion L SE LWS SE3 AR 9001 2334 (n houso 0heck) I hasee check: Jas-3%
| Cattrser e vz S UMS 000 AA 1002 2340024 (1 house ches) 1 o check: Jan26
Nerve Furction Sigonue
Cattrated oy Dominigue Steken Latersisey Techrscan

T '

W e

5000 Fatruary 14, 200¢

Agproved by Sven i Tectricd Narage:

nsdinll
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(
¥

Calibration Laboratory of PP /’;::.}‘\

Schmid & Partner /4
Engnesrnng AG k

Teughvasstranss &3, 3584 Zurch, Swimerand 7 o ‘\

W,

Acziecied By e Swiss AcCrecRason Sonvico (BAS)
The Swiss Accreditaticn Service ix cne of the sigransries %o the BA
> So¢ 1 FecOgnition of

Glossary
DAE
Connector angle

data acquisition electronics
coordinate system,

Meathods Applied and Interpretation of Parameters

Belrweivermoher Kabbeurdberat
Service susse Jeonnage
Senvizio svzaen & wata
Swiss Caltration Service

Aocrwatiation ¥o.: SCS 0108

information usad in DASY system to align prebe sensor X 1o the rebot

* DC Voltage Measwement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated Instrument traceabdle to national standards, The figure given
corresponds to the full scale range of the voltmeter in the respective range.

+ Connector angle: The angle of the cennecior is assessed measuring the angle mechanically

by a ool inseried. Uncartainty is not requiced.

+ The following parameters as documended in the Appendix contain tachnical information as a

result from the performance test and require no uncertainty,

DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influance of offset voltage is included in this
measurement.

Common mode sensitivity: Influence of a positive or negative commeon mode voltage on
the dilerential measurement,

Channel saparstion: Influence of a voltage on the neighbor channels not subject 1o an
input voltage

AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

Input Offset Measurement. Output voltage and statistical results over a large number of
Zero vollage measurements,

Input Offset Current: Typical value for information; Maximum channel input ofiset
current, not considering the input resistancs,

Input resistance: Typical value for information: DAE input resistance at the connactor,
during intemal aute-zercing and during measurement.

Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

Power consumption: Typical value for information, Supply currents in various operating
mades,
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DC Voltage Measurement
AD - Corverter Aazoltion nominal
High Ranga: 1LSEw a.1uv, fdlcange = -100...+300 mV
Low Ringe WSE= 81ny fllrange = -1 +3mV
DASY measurement parameters: Auto Zevo Time: 3 seo: Measuring time: 3 seo
Calibration Factors X Y | z ]
High Renge ADH.646 = 0.02% (ku2) | 404.302 2 0.02% (ke2) | 404.483 + 0.02% {k=2) |
Low Range 352682 £ 1.50% (k=2) | 395506 % 1.505% (x=2) | 3509 £ 1.50% (k=2) |
Connector Angle
[ Conmector Angle 10 be wsed in DASY systam 70°21°
Cordtcane No: DAED-567_Fets Pagndals )
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity

Wigh Range Fwoding (V) | Otffwrence (V) Error (%)
Channel X + loput 199097 63 | 018 0.00
Channsl X+ Input 2000251 2.97 0.01
Channel X - Input -15905.08 353 0.2
Chanewl Y+ Input 199904,79 254 0,00
Chaneel Y +Input 2000588 1.05 0.01
CharewlY - Input | 1900841 207 001
(ChamelZ  +Input 199005.98 a3 0.00
ChanneiZ  +lnput 2000407 457 201
ChannetZ - impunt 19985 57 261 a0
Low Range A Reoding {uV) | Difference (V) Error (%)
Channel X +inpet 200054 | 0.11 a0
Channed X + Inpet 204.82 Dz LAl
Channel X - laput 188,41 002 a0
ChannelY < Input 204,08 042 002
Channel ¥+ Inpet 204.33 -0.36 097
Channel Y - laput 198,02 024 i 0.12
ChannelZ  «Inget 200463 02 [
Channel Z « Inpat 28,03 048 D24
Channel Z - Input 19629 0.4 | 048
2.c mods sensltivity
DASY massurement paramesers: Ao 2000 Time: 3 sec; Madsuring lina: 3 see
{ Common mode High Rarge Low Range
Input Voltage (mV) Average Reading (V) Awerage Reading (uV)
Channel X 200 23 1.35
- 200 0,35 222
Channel ¥ 200 328 347
- 200 284 226
Channel Z 200 283 345 |
L - 200 45¢ 475

3. Channel separation

DASY maasuremant paskmadns: Aue 2o Tima: 3 sec: Measuring tiee: 3 se0
Inpet Voltage (mV) | Channel X (1) | Channel Y (uV) | Channel Z (5V)
Channel X 200 . 1.42 272
Channel Y 200 i 8z i . Q13
Channel 2 200 see | 567
Coctricatn No- DAEI-S67_Febde Pagedcls R o
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4. AD-Converter Values with inputs shorted

DASY measuremant paramatars: Auto Zero Time: 3 s Measuring Sme 3 46c

High Range (LSE) Low Range (LSB)
Channael X 16246 14230
Chareel Y o 8135 12285
Chacewl 2 1528 15310

»

Input Otfsst Measuremont
DAEY maaswement parameters: Auto Zovo Time: 3 sec; Moasuring time: 3 soc
nput 10MG

1
Avernge (uV) | min. Offeet (V) | max. Offset (V) | 0 m""”‘

Channel X 133 017 248 0.50

Channel ¥ | -0.2% -1.68 120 | 0.46
} . 4 SR S S WO S Ve
Channel Z | 0.04 1.68 072 023

6. Inpul Offset Current
Nominal Ingut circuitry etset cument on ol channals: <254

7. Input Resistance (Typicw vakas far nlormaton)
|

Zuroing (kOhm) Measurieg (MOhes)
Channel X | 200 0
Chaneel Y 200 20
Chancel 2 | 200 200

8. Low Battery Alarm Voltage (Typical vales foc information)

Typival values - | Alarm Level (VOC)
Supply {+ Veo) +7.9
| Suppiy (- Ver) 78

8. Power Consumption {Typica values for informaion)

Typical values §QI|Mw(mA) l Stand by (mA) Teansmitting (mA) ]
Supply (» Vec) 001 | s 14
| Supply (- Vee) o, -8 -5 _J
CortiScate No: DAE3 S67_Feb@e PugaSels -
Report File No:  F690501-RF-SAR000527 Date of Issue:  2024-12-24

(All SGS services are rendered in accordance with the applicable SGS conditions of service available on request and
accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx.)

SAR7081-04 (2020.12.15)(0) A4 (210mm x 297mm)


http://www.sgs.com/en/Terms-and-Conditions.aspx

SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si Gyeonggi-do, Korea, 15807
Tel. 031-428-5700 / Fax. 031-427-2371

_SGS

http://www.sgsgroup.kr

Page : 28/ 71

Appendix D.3 Calibration certificate for Dipole_SN1085

Calibration Laboratory of

' Schweizarischer Kalbeerdionst

Schmid & Partnar Service suase d daloneage
Engineering AG Servizie svbaeco 9 tarohure

Toughsussrasss 41, 8004 Durieh, Saetzerlard Swise Calbration Service

Aocrudiied by the Sebes Accred iion Sendce (SAS)
The Swies Accrediation Service ks one of the signatodes 1o the EA
for the of

Coem SGS Korea
Gyeonggi-do, Republic of Kores

Curtficate No.

Aowediatien Mo SCS 0108

D750V3-1085_Mar23

[CALIBRATION CERTIFICATE

’ Otgoct D750V3 - SN:1085

| Cadtenton zoacadurns)

QA CAL-05v12

|-
| Calbration Procedure for SAR Valldation Sourcas betwean 0.7-3 GHz 1

Caloason o March 21, 2023
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Calibration Laboratory of

i [N G Sthmelrischer Kabbrimgienst

Schmid & Partner {4 31 ¢ Sanice seisee F6W0MIgE

Engineering AG A b BeMB0 wicoers d twatur
Zaugrsussicasse 43, 6004 Zurich, Swhsertend \’,fl ey 5 owt camtenson Service
Accandied by 10 Swes ACcetiasen Sevion [SAS) Accreditation No: SCS 0108
The Swina Accrestaion Sarvics is one of the signatorkes to the EA

for the of

Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORM x,y,z
NA nat applicable or not measured

Calibration is Performed According to the Following Standards:

a) IECIEEE 622091528, “Measurement Precedure For The Assassment Of Specific
Absorption Rate Of Human Exposure To Radie Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Modals, Instrumentation
And Procedures (Fraquency Range of 4 MHz to 10 GHz)", Oclober 2020,

b} KDB 865664, "SAR Measurement Requirements for 100 MHz 10 6 GHZ"

Additional Documentstion:
¢) DASY Systern Handbook

Methods Applied and Interp ion of Par 8!

* Measurernent Condiions: Further detalls are available from the Validation Report at the end
of tha certificate. All figures stated in the centficate are vald at the frequancy indicated.

* Anfenna Paramelers with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom,

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

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

* SAR nommalized: SAR as measured, normallzed to an input pawer of 1 W at the antenna
CONNBCIOT.

«  SAR for norninal TSL parameters: The measured TSL parameters are used to caloulate the
nominal SAR result,

[ The reporied uncertainty of measurement is stated as the standard uncertainty of measurement
multiphed by the coverage tactor k=2, which for a nommal distribution corresponds % a coverage
probability of approximately 95%,
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Moasurement Conditions

DASY systom configuration, & i as not givwn on page 1
| DASY Version DASYS2 | 7'.':@_ 104
| Extrapolstion Atvoroed Exyagolation
P —
' Phantom Nodulee Figl Phaniom
Distance Dipols Contar - TSL 15 mm I with Spacar
| Zoom Sean Resciution d, dy, dz = 5 em ]
Frequency o | 77’;0 MHZ £ 1 MHz -
Head TSL parameters
Trw bellowieg pararelore and calculations were agpled.
Tempes Per y | cond ¥
Vead TSL ' 20°C ey 089 wham
Messured Head TSL parameters (22.0202)°C H026% | 030 mnoim 8%
Hopd TSL temperature change during test <QS5°C
SAR result with Head TSL
| SAM averaged et 1 co® {1 g) of Mead TSL Conditon 7 o
SAR measured o T 250 W ingul powar 215Wkg
SAR for nominal Haad TSL. paresiers nomalized 1o W 8.49 Wikg 2 17.0 % (k=2)

Fmr:wfwi 10 om® (10 g) of Head TSL <ondton
SAR measured 250 m\W Ingul powor 1.40 Wikg .
'LEA_R for nominal Head TSL paramotens nosvakzed 10 1W 5,51 Wikg £ 165 % [k-2]7 ]
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Appendix (Additional assessmaents outside the scope of SCS 0108)

Antenna Parameters with Head TSL
Impedanco, Waralomad 50 feed point 7T 7 SJ4a-19j0 )
Retum Loss l 2358 N

Ganeral Antenna Parameters and Design

[ Elcirical Delay (one direcson) 1082 e

Aftor iong tarm use with 100W secistnd power, cnly a sight wanming of tha digcke nesr the Medeoint can be measured.

The dipole is made of standard samirgid conxial cable. The center conductor of tha feding Ina is dimcty connected to e
ancond am of ¥w dipole. The amenna is therefore shon-gircuibad ke DC-sgnals, On some of the dipoles, smal and caps
are added % the dipeke ams in arder 1o mgecvs malching when loaded accoeding Lo he pesiticn & sxplsned in he

N G " The SAR doma are not affedded by this change The overall dipoie long is stil
accordng to the Sandard

N axoissiive foros st be spphed to he dpoie ams, bocause hay might beert or e soldersd connectons noar the
feodpoint may be damaged.

Additional EUT Data

[ N‘umlu.‘!amt try 7{;"LAU B
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DASYS Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serlal: D750Y3 - SN: 1083

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

Medium parameters used: f= 750 MHz; 0 = 0.9 Sim: , = 41; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEAECIANS] C63,19-2011)

DASY32 Caonfiguration:

Daste: 21.03,2025

¢ Probe: EX3DVA - SN7349; ConvR(10.11, 1011, 10.11) @& 750 MHz; Calibeated: 10.01.2023

+  Sensor-Surface: Ldmm (Mechanical Surface Detection)

+  Electronics: DAE4 Sat01; Calibrated: 19.12.2022

+  Phantom: Flal Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001
« DASYS2 S2.10.4(1535); SEMCAD X 14.6.147501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15muvZoom Scun (Tx7xTNCube

Messurement grid: dx=Smm, dy«3mm, dz=3mm

Reference Value = 59.31 V/m; Power Drift « -0.05 dB

Peak SAR (extrapolated) = 324 Wikg

SAR( 2) = 215 Wikg: SAR(10 g) = 1.4 Wikg

Smadlest distance from peaks to all points 3 dB below = 17 mm
Rutio of SAR & M2 10 SAR a1 M1 = 66.5%

Maximum value of SAR (measured) = 2.83 Wikg

0dB =283 Wikg =452 dBW/kg
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Impedance Measurement Plot for Head TSL
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Appendix D.4 Calibration certificate for Dipole_SN490

Calibration Laboratory of _\'-f;:\'_};?», Schwearcischar Kalbriardlaras
Schmid & Partner % Zarvice wotase CEM0 e

Engineering AG Lo Sarvirio evizzero & tarstura
Zowy &3, 9004 2urid, § \"\‘./.’T,‘T; v Satss CHiberion Sorvion

Accrecid by T Sates Accoeciase

0 Sarvics |SAS)

The Swis Accrediation Senioe is one of the sipnatodes 10 e EA

Aecredmation Mo, SC5 0108

- for e of
Clet SGE Conttcata Ko DEISV2-490_Junad
Gpwonggida, Regubilc of Kors
[CALIBRATION CERTIFICATE |
Ctpect DE3SV2 - SN:490 i
QA CAL05.¥12

Cokvason procecure(s)
l Calibention Procedure for SAR Validation Sourcas betwaen 0.7-3
muly ik =\
[
Caf bration cote June 07, 2024
| |

This Calranion CenSoyn COCUMents e Taceabilly 1 Nasony’ stanchrds, which readas tha phywcal onds of messereTer (51}
| Tha messcrenients are! be Unoeteies wih Cofioece probas. Yy @ gl ON D MEAWNG PO0NS 300 31 00 of the canificale, |

iy betions fae zeen I= the dasd tciy S peradans (22 £ 3)'C ard My < 0% |

Cadizexton Dgapriert uasd |MATE crical for calbraton)

Provary Slascercs . |'Dx Schadoied Calizeaten

J 2
Power may NRPZ ST W-Mor-24 | W, 21T-0A0G5400T) V24
| Power sacace NRP-231 = 10028 20024 [No. 21704008) Wan25
Powey sersee NRP281 BN 106295 26-M24 N0, 29704007 Mar23 |
Raferancs 20 d) Ablarsair SN BM3004 (22¢) 25424 (No. 217-04048) Mar28
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Reterunce Probe £330V SN: s SlNew28 (N0, EXI T8 NewE3) Now-ze
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Secondary Stasdurds (ae Crach Dt [n deuse) Soreoser Crecx
Powes riter 2318 ON. GE30512476 S0.00:14 (n howse chack Oct-22) In hosss chack: Oct-2M
Powsr sermor HP BAS1A SN: USITIRTES OT-0c-15 (O house ek Gesl) 10 Dowse chadk OGras

Inhowee check Co-24
InPouse chack Cor-dd
Indowae chedk Sobd |

Power sansor KP 34814
NP penerwice NS SUT L6
| Netasre Aratyae Ag e SAD5EA

SN NY4106G315
SN 100002
SN US41003477

07-0c-15 §n howse chack Oct22)
15-3un-15 [in howse aheck Qund)
I-Nar-14 (n hosse check Oct-22)

NaTe Function Sgrotus
| Cakteaset try e Kiysrer Laboratzry Tecanictn ;"y% ol
p -
| s
Approwed by e Kb Tachaical Manager

| ;L'\—" |

Isssecs Jurn 7, 2004 ‘
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Calibration Laboratory of PN v Setwaloartssher Kalibcherdienst
Schmid & Partnar % /4 ‘A‘ \ g Senvice uises detalonnags

Engineering AG T\ / Bervieks svizzero di Larsture

42, B008 Turich, (\.ﬂ.ﬁ?’ “\\_\_' 9‘} S satax Calbration Senice
ALz2ecec By 1he Swits AT tvion Senvcs (SAS) Accrediaion No.: SCS 0108
The Swiss Accredianon Service i ore of The Signinores Lo the EA
for the of

Glossary:
TSL tiseue simulating liquid
ConvF sensitivity in TSL/ NORM x.y,z
NIA not applicable or not measured

Callbration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, *Measurement Procadure For The Assessment Of Specific
Absomtion Rate Of Human Exposure To Radie Frequency Fiekis 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 865864, "SAR Measurament Requirements for 100 Mz to 8 GH2"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

*»  Msasuremant Condiions: Further details are avaitable from the Vakdation Report at the end
of the certificate. All figures stated in the certificate are vali at the fraquancy Indicated.

* Antenng Parameéters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom saction, with the arms orlented
parabel to the body axis.

*  Feead Point impedance and Relwrn Loss: These parameters are measured with the dipole
posikioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at tha SMA connactor to the faed point. The Retum Loss ensures low
reflected power, No uncertainty required

*  Elecincal Delay: Ona-way delay batwaan the SMA connector and the antenna feed point.
No uncentainty required,

+ SAR measured: SAR measured a1 the siated antanna input power.

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

* SAR for nominal TSL pavameters: The measurad TSL parameters are used 1o calculate the
nominal SAR result.

[ The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiphed by the coverage factor k=2, which for & normal distribution corresponds to & coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configaration, as frasnolghwncenpage 1. e
DASY Version DasSYS2 V52104 ‘
Extrapulation Advnrces Extrasclation _ j
Phantom Modular Fiat Phamom |
Distance Dipole Center - TSL 1% mm with Spacer l
| Zoom Scan Resclution | &, dy. dz =5mm |
| Frequency | 335 MHz £ 1 M-z . ]

Head TSL parameters
Tha fllowing parameders and ca'culatons wers sopled

Temperatore | Pe y Conductivity |
inad Husd TSL p 20°C 4“5 0.50 mhol=
L d Hoad TSL (220202)°C 422106% ':&“.ﬁmh:-mrl!'.\“i
| Hoad TSL temperature change during test <Q038°C -_
SAR result with Head TSL
SAR averagnd over 1 om® (1g) of Hedd TSL Condition o
SAR messued 250 mW irgul power | 2.45 Wikg
SAR for nomical Heed TSL paramatars normalzed 1o TW | 9,54 Wikg £ 17.0 % (k=2)
s—rees " o |
rSAR averaged over 10 om” (40 g) of Mead TSL __conditien
SAR massured 250 miW Input power o 1_&\ 17
| SAR for nomingl Head TSL parsmeners romalized to 1W G20 Whg £ 163 % (kv2)
Cortficats No DE35Y2-490_Jun2é PageJcle
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Appendix (Additlonal assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

—— . - S
impodance, Yansformed to ‘eed paoint aTn-s2in
[ Ratumn Loss | -75.3¢8 1
Goneral Antenna Parameters and Design
: Elactricy Detay (cne drecton) 138 ns

! - J

Afer long ferm uza with 100W radated power, only o sight warming of he dpole near e foadpoint con be messured

The dipole (s made of standard semirgd coaxial cabtle. The canter conducior of e feeding e is drecty conneciad 1o the
socord arm of T dpole. The antenna & Parefore ano-crcuted for DCsiona’s. On some of e dpaies, small end cazs
A saded 1o B dpoe sems n onder 1o impeove maiching when koaded acoording 10 the position as axplained in the
"Measurement Conditions” paragragh. The SAR data are not alfecied by this crange. The cvenl dpos Bngh & sull
socordng ¥ the Standsed

No expesshe foroe must te appied to Te dpole ams, becase they might bend o he s0kered ConNecticns near the
faedocint may Bo damaged

Additional EUT Data

l Marefactumd by SFEAG
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DASYS5 Valldation Report for Head TSL

Date: 07.06.2024
Test Laboratory: SPEAG, Zarich, Switzerland
DUT: Dipole 835 MHz; Type: DS3SVY; Serial: DRISVI - SN0

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

Medium parameters used: = 835 MH2, 6 = 0.93 S/my; £ = 42.2; p = 1000 kg,‘m’
Phantom section: Flst Section

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

DASY52 Configaration
»  Probe: EX3DV4 . SN7349; ConvF(9.69, 9.69, 9.69) @) 835 MHz; Calibrated; 03.11.2023
o Sensor-Surface: | 4mm (Mechanical Sueface Detection)
«  Electronics: DAE4 Sné01; Calibrated: 22.05.2024
« Phantom: Flat Phantom 4.9 (front): Type: QD (0L P49 AA; Serial; 1001

« DASYS2 52.10.4(1535); SEMCAD X 14.6,14(7%01)

Dipole Calibration for Hend Tissue/Pin=250 mW, d=15muv'Zoom Scan (TxTx7)/Cube 0
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 63.88 Vim; Power Daft = -0.01 dB

Peak SAR (extrapolated) = 3.75 Wikg

SAR(1 g) = 2.46 Wikg; SAR(10 g) = 1.60 Wikg

Smallest distance [rom peaks 1o all points 3 dB below = 16,1 mm

Rano of SAR st M2 to SAR at M1 = 65.8%

Maximum value of SAR (measared) = 3.32 Wikg

-10.99

048 = 3,32 Wkg = 5.21 dBW/kg
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Impedance Measurement Plot for Head TSL
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Gloasary
TSL leickow srmuling Soud
Comf  sengitvity in TSL ! NORM xy.2
NA Nt apolicatie o not sy red
Calibration is Performed According fo the Following Standards
+ |[ECAEEE £2200-1 528 Mempurarmart Procacure For Tha Aszassment Of Speotic Abzorpdon Rase Of Human Sxposure To
Rado Fraquency Fisids From Hanc-Held And Bocy-Worn Wirslees Communication Davices - Part 1528: Human Nodals,
Iraremaniaion Ang Procedures (Frequancy Sange of ¢ MKz to 10GHz}", Octcber 2020
+ KOB 525484, *SAR Meaaurement Hequisemens foe 100 NHz 10 SGH2*
Additional Documaentation
+ DASY Syswam Hancbeok
Methods Applied and Interpr of Pa s
* Measumment Condons: Furier deaats arm aadusle fom the Valdaton Raport at 120 end of f1o certiScano. Al Sgures
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Logd andures low relecind pomer, No unceriainty required.
+ Eloctrical Oelay: Qoe-wity celsy betmeen e SUA connecior and 1o artenna 196ed 2oint. No unoltanly required
+ SAR Measwed: SAR maisured 3l e stated antenna Nput power.
+ SAA nomaied: SAR as messured, rormatzed to an irput power of 1 W at 1@ aNRIns cosnecin®
+ SAR kv nomingd TSL paramaters: The measerod TEL paramatens are used % caleuiatn the nominal SAR moult
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DyrSgvz - SN 1070 July 11,2024
Measuremant Conditians
DASY systan conlgerstion, as tar a5 nat ghven on page |
| DASY Vermicn DASYS Mok SAR 1640
| Extrapolstion Advarced Exvapolason
Fhantom Modular Flat Prantom
Dismance Dipoke Center - TSL 10 men wih spacer

Zoom Sean Resoksion

Frequescy

dx, Gy = Bmm, dz = 1 5om

1TG0MHZ £1MH2

Graded Ratio = 1.5 mm (Z droction)

Mead TSL parametars at 1750 MHz

The ‘olowing parameters and catyWions war appied

| Temperaiure [ Permetnyity | Corcuctivity
Nominal Mess TSL paramecers 220°C 40.1 1.37 mhaim
Head TEL {220 202"C 0.6 268 1.35 mhaim 48%
Heod TSL temparutue changs durng test <05°C 1
SAR resull with Hesd TSL at 1750 MHz
SAN averaged over 1 om® (1 g) of Head TSL Conciion
SAR for nominal Head TEL paramatens 24 dBim Input power 9.28 Whg
| SAR tor nominal Heod TEL paramatens rormaltzed o IW 359WHG 17.0% (k=2
SAR averaged over 10 am? {10 g) of Head TSL Canatien I o
| SAR tor neminal Hane TSL pararrmters 24 d3m ingut powse 424 g |
SAR ke feeriral Head TSL peramaters rorryitead to 1W ) 19.‘:;\3 nE\ 1k _:
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Appendix (Ada | ents Ide the scope of SCS 0108)
Amntanna Parameters with Head TSL at 1750 MHz

lrpeiencs 4950-050

Retun Loas 2408

Genaral Antenna Parameters and Design

[(Elecirical Doy (one dmaion] [ 1222ns ]
Alar g % use with 100W Rdand power, ey & Sight wirmiag ol the Spck 2 118 Dedooin! can be measured

Tra cipole B made of Sasdand Semingid conxial cabie. The cosler conducior of e lesding line i dectly connacied 1 e
$0000d arm of "4 Cipdle. The enlenna is 1esefond shom-deuied for DCagras On same of 1e dipdles, smal and 2igs ae
20000 10 the SBpoka s In 0rSar 15 IMSe0ve Makhing whin Raded Rocdnding 10 the 2oslicn as epliined in the
"Meazorement Conditions” pangaph The EAR dal are 2ot atesid by his changs. Tha cvieal Szok length is st
20000ding 10 the Standard. NO @e0asive 10°00 Must 2 agpled o 1he Spok srms, Lecause they might bend o the soidensd
connections naar tha fosdzoint Mmay 29 canaged.
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impedance Measurement Plot for Head TSL
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Appendix D.6 Calibration certificate for Dipole_ SN5d033
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Calibeation Laboratory of AN oy e R

Schmid & Partner A .f\ . Service wisss o éalznrsge
Engineering AG x| | € Sacaaio svimero & taratun

Zeughasaatrasss 43, B08 Turkch, Switeariand ‘.«4@? Q:‘ P S e Calibration Service

Acxyeciind by the Suiss Accrediation Sa0400 (BAS) Accreditatos Ma: SCS 0108

The Swiss Accredimuticon Service & one of the signmiaries %3 the EA

Walsinecal Ag 1o¢ the recogivibon of

Glossary:

TSL tissue simulating iquid

ConvF sensitivity in TSL / NORM x.y,z

NA not applicable or not measured

Calibration is Performed According 1o the Following Standards:

a) |IECNEEE 62209-1528, "Measurement Procedure For The Assassment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fiekis From Hand-Hedd And
Bady-Wom Wirslass Communication Devices - Pant 1528: Hurnan Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

b) KDB8 865664, “SAR Measurement Requiremants for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

*  Measwement Conditions: Further detals ara avallable from the Validation Report at the end
of the cartificate. All figures stated in the certificate are valid at the frequency indicated.

* Antanna Parameters vith TSL: The dipole is mounted with the spacer to position its feed
point axactly below the center marking of the flat phantom section, with the arme orented
paraliel to the body axis

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

*  Elsctricsl Devay: One-way delay between the SMA connector and the antenna fead point,
No uncertainty required.

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

* SAR normalized: SAR as measured, normalzed o 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 raported uncertainty of measurement is stated as the standard uncentsinty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probabilty of appreximately 95%.
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Measurement Conditions
DASY sysiem configuration, as far as not gwen on page 1.

DASY Version DASYE2 VE2.10.4
Extrapolation Adunrced Exiapoiation

Prantom Meduar Flat Fhantom

Distance Dipcle Canter - TSL 10 om wih Space

Zoom Scan Resolution ox. dy, dz =G mm

Freguancy 1000 NHz = 1 MH2

Head TSL parameters
The following parameners and calculations wies applnd
Temp Pormiitity | G v |
| Hoad TSL par 220°C 400 1.40 mham
M d Head TSL (220 4 02)°C 412+8% 140mho/m26%
Yead TEL temparatare changs during test <03°C
SAR result with Head TSL

SAN averaged cver 1 cm® (1 g of Hesd THL Cendticn

SAR measured 250 mW nput powar 10,1 Wkg

SAR for nomingl Head TSL paramaters | nomaizeds 1W 40,6 Wikg = 17.0 % (k=2)

SAR averaged cver 10 om? (10 g) of Head THL | cordtion
f:\'ﬂ moasured 260 MW Inpus powar £29 Wiy |
SAR lor nomingl Head TSL saramaters nomaized 1w 1W 213 Wikp £ 16.5 % (h=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Paramaters with Head TSL

Impedancs, rarsiomed 1o Bed pont S140+800
Lo —

Rotm Loss ~29408

Genaral Antenna Parameters and Design

[ = ~
L Elcrical Dolay (ona Srecton) 1206 s

ANRS eng WM e with 100W radiaed powar, anly & aght warming of the dipa near 1ne 1esdpint can ba measwred.

The digcle Is made of standard semingid coaxial cabie. The cenler conducior of the feeding ine Is droctly connectod to Te
s0cnd am of the dipck. The armanca & Tenloos shon-Grouned oe OC-sigrals. On some of ¥ dpales, small and caps
are addad 10 the dipcle arms n order to Improve Matching when loaded according 10 the positon as esplained in e
Moasuemant Condiiors” pamgrgh. Tha SAR dala am not a¥ected by this changs. Thi evaral dipale langth is stil
scoording 10 the Stardard

No axcessiva force must b appled 1o he dipole amms, 2acause Bay Might bend o the 30idesed CONMCE0TE Nae T8
fsecpanm may be camagec

Additional EUT Data

[ Manutacaured by - T ) SPEAG |
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DASYS Validation Report for Head TSL
Dare: 13,06.2024
Test Laborsory: SPEAG, Zurich, Switzerland
DUT: Dipobe 1900 MHz; Type: DIV0OV2: Seriul: DIWHIV2 « SN:5333
Commumication System: UID O - CW; Frequency: 1500 MHz
Medium parameters used: £= 1900 MHz; 6 = 1.4 S/m; & =41.2; p = 1000 kg/m’

Phantom sectson: Flat Section
Measurement Standard: DASYS (IEEETEC/ANSI C63.19.201 1)

DASY32 Configueation:
¢ Probe: EX3DV4 - SN7349; CoavF(8.43, .43, 8,43) @ 1900 MHz; Calibesed: 03.11.2023
*  Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Soé01; Calibrated: 22.05,2024
*  Phastom: Flal Phantom 5.0 (froat); Type: QDUCOPS0AA; Serial: 1001

* DASYS2 52.10.4(1535), SEMCAD X 14.6.14(7501)

Dipale Culibration for Head Tissue/Pinn250 mW, d=10mm/Zoom Scan (7x7x7¥Cube 02
Maasuremen! grid: dx=Smm, dy=5mm, dzeSmm

Reference Valoe = 111.0 Vi, Power Drft = 0.08 dB

Pesk SAR (extrupolated) = 18,7 Wikg

SAR(T ) = 10,1 W/ky; SAR(10 g) = 5.29 Wikg

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

Ratio of SAR &t M2 to SAR &t Ml =
Maximum value of SAR (measared) = 155 Wikg

o

d8
)

-6.00

-4.00

-12.00

-15.00

0dB =155 Wikg = 11.90 dBWikg
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Impedance Measurement Plot for Head TSL
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Appendix D.7 Calibration certificate for Dipole_SN1124

i I o S Schweinarischar Kalbrierslenst
Gt ey D A Emm
Servizio wwzsero Walvra
Engneering AG ey \ | S Swies Calbration Servic
Zosgtearctases X3, 8004 2adch, Sataerond \'\‘\/-ff_.":\?Y ‘Qr_—__"’
Azcradied by T Swiss Accrackation Servics (3AS) Accraciintizn Ma: SCS 0108
The Swiss Accrediuion Serviee is 00t of the sigratories 3 the TA
Ay for the of L
Chemn ’ 5GS Conicers No D2600V2-1124_Jul24
| Grvorugico. Maputiic of Koree |
| CALIBRATION CERTIFICATE ]
Cuect D2800OV2 - SN: 1124 L]
Caltaation procedunals) QA CAL-05.v42 aad §
Caliorasion Procadure for SAR Validation Sources b 0.7-3GHI —

Caibwation dare Jdy 22, 2024

This caltration oprtficale documents Ihe Deceatiity 12 naseral S032rTS, which real2e the physical urte ¢! meassrements (5]
Tre PAASLIBEents and the srcactainties with coTicence peccabiity we phven on e folowng sepes id e pirt of Ihe SN0,

AR cabbrations haw been corchicied in tha clomed Iescraiary tacily: eTansnes! leesenh (22 = 5°C asd hursdly < 0%,
Galtyaior Tguperent umd (MATE ool 12 cebeason)

[Finay Sarcus o Cal T foaricai o Schadahed Gl

Power Serace ALS NRP-3AT SN 100067 | SD-War-aé [No. 21 /4008 o3

Wy-23

| Powa: Sersor RES WEE18A ’:‘3.' TOTEED | 21 oo (WD, SSaOneT ) Ve )

Boachum Arahaer ARS FSUAD SN 10108 | 25~ ana4 (Mo, 4000-1 500031 Jas35
[TWsmiychc Short [5A1 8] Abarusir [SMad] | S8 1152 | S04 (ha, 21706050 — | W3t 1
OGP EA<2 | SN 6 B Car 2 (o, SoF DR 5 T8 ol | Ociad

[ e TETEE | 0500t 23 (o, CCP-DARA 51343 O3] Toaae
[“Matererce Poose OOV S T340 | 24 (o EX3-1345_Jundd) TS
[TREsp TR 10anad o DARA- 1600 _ia=ad) Jar-a%

| Sehediind Check

1] Checs Duto [ house!

Betondary Harcats
— e

T

| AEAD Souce ca | sN:1coa 25-Way 24 (o 875 ACAD_Scorce_Bos24082d) | Nepas
[ [ BN E0aT | S Wy 23 (N0, RUT- o000 16a0d] | Nay 3 |
Wimaich; WA S 2234 (Mo TS Nanakch_SWA.e0522] | Wey 25 ]

Name Funitien Sranm

Calbatad by Kratlerys P Laterisary Technisan (

/ 4 7/ ../
Faprowes by Sy Kitn Tochacal Maregy N A Y ,r',/i(}“ 4 64

aund: July 22, 2028
This caibration certicads shall nst b 1eprocuoed eept i ful wiout withn appeaval of 1 iBcaNny
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abo A e —— S Schweloscher Kalbrioodierat
C&"D'.IHQI‘\ L ratory of ((\\-Z//'}‘ '.'9"’ N c Senvice mulsee I étalonrage
Schmid 8 Partner " ( | Bervizky Eizaero i taratora
Enginsaring AG s . 2] S Swiss Colteaton Senvico
Zinshesriaaays &3, 3008 Dytch, Satserand a4 N v/
Ascredies by 1w Swiss Aocesialon Service (SAS) Accrositation MNa.: SCS 0108
The Swiss Accracdiiatizn Sarvice b on0 of The sipNatodios o e BA

tateeat Ag for the recogr of M
Gloasary
TS tesse smulaing lgud
GConf  earmtaity in TSL / NORM xy2
NA not appl tatie O nOt YRASLIOY
Callbration is Pecformed Ac g 1o the 9 dards

« IECIEEE 82209-1522, "Moagurement Procacrn For The Asseasment Of Spaciic Absapson Rate Of Muman Expoeure Te
Ragdo Frequency Fleids From Hard-Meid And Body-Woes Winkkeas Conmmu o0 Devces - Part 1528: Muman Modals,
Iratrumrantaion And Procedares {Freguescy Rangs of 4 M2 10 10 GHZS, October 2020

- KDB 536864, “SAR Measuramant Racquiremants ke 100MHz 10 8GR

Additional Documentation
+ DAEY System Hancbook

Methods Applied and Interprotation of Parametars

» Massuranent Conations Furiror dosals aro avaliabie om the Valcyson Repstt af e and of Ma cenifieane. A1 Migures
s1ted in the cortticals are valid at the froquency iIncicates,

» Antanva Faramaters s TSL: The dipcle s mouried with the sacs: % 2aslicn i 1ead point esacty blow the center

marking of the 12 phaniom section, win the armis criermed parkdel 1o the 20dy e

Food Pand (mpadnze ang’ Mesurm Loss: These saremeties Ars measured with the digole postioned urder the Squid fled

phaniom. The impodance stated s traceformen Yo th meRscemant @ Ihe SKA cornector 10 he foed poict. The Retum

Loss argurns low retlecies powwr. No usoliiinty recuired.

« Scyical Calsy: Cre-wiy Solsy Satwwan this SMA comexior and the amanna feed paint. No unceriainty requited

+ SAR mewscred: SAR measuad i the SEE0T aNIenra ingut power

« SAA normaioed; SAR a5 messied, roemaliond 10 & A gower ¢l 1 'W al the antenna connecior.

+ SAR &v nomingl TS paemetevs: The massernd TSL prramanios fod ueed 10 cakeulate the romingl SAR resut.

| The rezoned unceriainty of measurement is sied a5 e sANderd uncertainty of messuseman multihed By e
covarige lactor ke, which for a rormal st ution COTTRSEOmdS 0 3 Cvarage probabdty of spgrcaimadely D55
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020002 - SN 11 July 22, Nas

Measuremant Conditions

DASY system configuraticn, & S as nol givan on page 1

Y _— —_

DASY Veraion DASYS lfn:u.n S4R ‘ 1640
Exlrapolstion Acvanced Extragoiason J
;hlnl;)m' 7 Mo Flat Prastom | |
| Distance Dipok Center - TSL _ 10mm with spacer
Zocm Scun Arsolution ¥, Oy = Smm, dz = 1.9mm Craded Rao « 1.5 mm (£ drecion)
';'oqum:y | 2800084z = WMz
. o B —
Head TSL parametors at 2600 MMz
Tea foliowing saskmiters and calcuaions were applied
. . N
R | | Pemitivdy | Conductviy |
Nominal Meod TSL parameters | 220°C | 156 mhaim
— - — 1
Head TSL | 120 202/C T 1.83 mhoim 6%
— T
Head TIL semperature change during lest | _<05°C ' i
SAR result with Head TSL at 2600 MHz
SAN yvwraged over 1 co? (1 g) of Hasd TSL | Caordition
;3@ for nominal Moo TSL paramedsce | 24 B input pOWar 13.7 Wig |
SAR lor nominal Heao TSL parareies normadined 10 1W f S45Wh = 170NN =2) |
SAA averaged over 10 om? {10 g) of Head THL Condiven
S s + 4
SAR for nominal Hoad TEL paramaiens | 2¢ d8m input power 6.15 Wy |
4 i {
SAR for nominad Head TSL pasameters nomakized 0 1W 205 Wkg 2160% (k= 2)
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Report File No :

- - Wiy 22 2024
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Appendix (Additional assessments outsige the scope of SCS 0106)
Antenna Parameters with Head TSL at 2600 MHx

| mzodance Ge0-73i0

—————— — - — —
Fatum Loss 228408 )
General Antanna Parameters and Design

[Elocirical Delay [ome drocton) 1 152 ns i

The cpole & made of standard Semingid coaekal cable. Tha camar cand,
. The amenna is herelons short-cirosimd for DC-aig

x ol the feading Fne & direchy conneckd lo lin

1 the dipoles, sTadl and Cag A
eupiainad in Iy

J dipoie length is 381

they might bans or the sokdned

rodr the leedpoint may be com

Additional EUT Data

—
Mt oy
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Appendix D.8 Calibration certificate for Dipole_SN1058

Calibration Laboratory of

: Schmeaedischer Kalbeiondierst
Schenid & Pariner Service miltse TewasnIze
Enginearing AG Farvizio evizaeo o watura
2 235 43, 0034 Zurich, Swiis Calldrwion Servica
AOOIO0N0] by TH Swtis Actreciaton Serdce (SAS) Accreditetion ¥a.: SCS 0108
The Swins Acoseditation Bervice is cne of the dgaatoriex 1o the EA
Sor Do recogition of cekbrath x
Clem SGS Coniteere ho. DISOOV2-1058_Sep23
Oyecnggi-go, Reputsic of Koreas
|CALIBRATION CERTIFICATE |
\ |
Otiject 035002 - SN:1058 — ‘
—14

Calzasen paocesure(s] QA CAL-22.w7 L’.-—.'—"—

Calibration Procacure for SAR Validasion Sources botwoan 3-10 GHz et

*age. s

Caltyion da Saeptamber 28, 2023
j Thix callteation Can$oa GOCUMONES 1 Yiedtids ity 1o nasonal sancads, WYch /N0 TW prysionl us of measssenents | 2] |
| Tre maasirenents i e uncesairias wih covidence probABEY 0% (A On [he ftlowing pagas ared arm 2ar of the Searieo. |
| A1 cittrst orm save been coscuciad I 110 30600 lALOrisey 1acity: ernronmmant tarmpenature (22 = 5'C and fumscity < T0%

CaRrarion EQuismn! caed JVSTE ofscl for cabbontion)
| Primary Standands Be Cal Dute (Cotiicas No | — e L

Powe: mete NP2 BN 0arre 30-Mar23 (No. 217-0GE0403305) Nar24

Powar seraor NRP.201 SN 106244 SO-Mar23 (Mo 21720004) Nar2¢

Powa: secnoe NRP-ZE1 SN 004l 0-Mar23 (No. 21706805) Nardd

Frtoronon &0 o8 Arsnaator SN: DM (200 Mar2s

Trme-N mbaradch combinuion BN 10062 05327 < 10 Mara4 |
Pafevenco Proto EXSOVE | S 3200 53 (N0, EX3-3200_Mewr2d) Myrd4

DaEs X Aag-23 (No. DASEE00 Auges Py
| Secondury e |oe Chvack Dude 0 hosse) Shduhnd Chack

Power mony E4416€ | 50 GRRsI TS ICer14 (n Pouse check D23 N howso check: Ou24

Powir saesar H® 34814 S USTHDR 07-Cet-15 [in hounn chadk O3] " howow check: Dot

Power sansor HP 34614 SnNY4108018 070015 [0 house check D3| n houso oreon: Dutad

FF ponasanr RAS SMT-06 S 100872 150un-18 (n house check Oct-224 1 house check: Dt

Netacee Arcdgne Mg BR35EA | 80 UZ2100047T W14 0 Douse ek D) N Soumn check D01 e

Mo Function Sgratue
Calzexdnd by, Festo P Laberiszey Yosheictan 74 P —Ta
(— o - -
o P —— |
Azprowed oy Svn Kasn Technioy Nersge: g" )
7T
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Calibration Laboratory of
Schimid & Pariner A— s [
Engineering AG M_ = {

2 5,

s Sohwsizirischer Kabbriesdlers:
I c Sarvice suisse FEROINIge
s SonviBo svizoero d taratura

Y, \ J
33, 8004 Zurich, K U Swiss Caibrasion Servios

e

Aczyecited by the Swes AScdtaion Sonvice [SAS) Acoregitation vo.: SCS 0100
The Bsiss Accrashelios Servicn s one of the Signanenies 1 e EA

9 foe the recegeition of

Glossary:
TSL

ConvF

NA

tissue simulating liquid
sansitivity in TSL / NORM x,y,z
not applicable or not measured

Calibration is Parformed According to the Following Standards:
a) IEC/IEEE 62209-1528, "Measurement Precedure For The Assassment Of Spacitic

Absorption Rate Of Human Exposure To Radio Frequency Fiekds From Hand-Heald And
Bedy-Wom Wireless Communication Devices - Pant 1528: Human Mode's, Instrumentation
And Procedures (Freguency Range of 4 MHz to 10 GHz)", October 2020.

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

Additional Documentstion:
c) DASY Systam Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further detaiis are available from the Validation Repont al the end
of the cartificate. All figures stated in the cartificate are valid at the frequency indicated
Antenna Paramelers with TSL: The source Is mounted in a fouch configuration below the
center markang of the flat phantom.

Rafum Loas: This parameter is measured with the source pasitioned under the liquid filed
phantom (as descrived In the measurement condition clause). The Return Loss ensures low
reflecied power. No uncerainty required.

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

8AR normalized: SAR as measured, normalized 1o an input power of 1 W at the antenna
connector,

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

The regorted uncartainty of measurement is stated as the standard uncenainty of measurement

probability of approximately 95%.

]
| muttiphed by the coverage factor k=2, which for & normal distribution correspends 1o & coverage ‘
J

Conficale No DA500V21(688_Eap2s Page2a!?
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Measurement Conditions

DASY systan configuration, as far as not Qren 00 page 1

DASY Versicn DASYS2 VE2 104
| Extrapolation Acvanced Extrapolation .{
Phantom Moduler it Phantom V40
Distance Dipode Center - TSL 10mm wih Spacer
Zoom Scan Resolution Qe y=40mm oz = 1.4 mm CGracod Ratie = 1.4 (Z diection)
e M

Head TSL parametors at 3400 MHz
Toe following paramaters e cabculations were applied.

-, Pe.

o P ity Conductivity ]
Nominal Head T3L p zoC 8.0 281 mhofm
M Head TSL par (220202}°C TTa8% 28T mhom=26%
Moad TEL lemiparature change during test <0S‘C w—
SAR result with Head TSL at 3400 MHz
| SAR averaged over T cm® (1 g) of Head TSL Condtion
SAR measured 100 MW it power | 6.79 Wikg
SAR ke noming Head TSL paramaonars noanaiized to W | E7.4 Wikg 2 18.9 % (k=2)
SAR overoged over 10 cn® (10 g) of Iaed TSL condiion
SAR maaiuned 100 m'? input power 256 Wkg |
iAn for nominal Head TEL panmetars nomalized to 1W 25,6 Wikg = 195 % (k=2)
Head TSL parameters at 3500 MHz
The following pamaless a7 calculntions woM
Tewperature Pormistivity Conductivity
Hoad TSL 20°C 378 291 mholm
A d Head TSL par 220202}°C ST8a8% 285 mhom=6%
Lmod TSL sempersture change dering test <05°C - —
~———)
SAR result with Head TSL at 3500 MHz
[ v
SAR avoraged aver 1¢m® (1 g) of Head TEL Condtion {
| SAR meamyrad 100 MWV nput powse | .55 Wikg
SAR for noming Hewt TSL paramenens meenaiznd to VW | 65.3 Wikg = 19.9 % (k=2)
! SAR aversged over 10 om’' (10 g) of Head TSL condiion
FSAR measured 100 v/ nput power 345 Wikg
SAR for nomingd Head TSL parameters somaiiznd to 1W 24.8 Wik = 19.5 % (k=2)
Certifcann No: D3500/2:1058_Sep23 Pape30f7
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 3400 MHz

mpadance, ransformed to fed point [ 4&10-73j0 o T

L'-:.m:--\ Loes | «200c8

Antenna Parameters with Hoad TSL at 3500 MHz

Impedance, transfomed 1o feed pont $80-610

Raten Loss 24308

General Antenna Parameters and Design

Bactrical Celay {ona direction) 1135 re

Afer long toem use with 100W radiated power, only a =light warming of the dioh nesr the feedpoint can be measured

The dipole is made of standaed semidgid coaxin cable, The camer conducior of the Inecing kne is drecty connocied to ha
second amm of s dpo’s, Tha sstenta is therefore shon-circutsd for DC-signals. On some of the dipokis, semal end caps
g sdoed to 1he dpole &rma in Qedar 10 iIMgrowme manching when kaded ad 20N 19 the position as explaned in the
“Measuremant Conditicas” paragraph. The SAR data are not allectes by this change. The oweral dipok Rogh i sl
scoording to e Standarc,

No excessive 10509 st be appied 10 the dipole amms, backuss Iy might band or the 50/00"0d CoNNECICNE Nk the
feecpan! may be camaged
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DASYS Validation Repart for Head TSL
Date: 28.00.2023
Test Labomatary: SPEAG, Zurich, Switzerland

DUT: Dipele 3500 MHz; Type: D3500V2; Seriul: D3S00V2 - SN:1058
Commenication System: UID 0 - CW; Prequency: 3500 Mz, Frequency: 3400 MHz
Medium parameters used: f = 3500 Miz; o = 2.95 S/m; 2 6 p=1000kg .n'
Medium parameters used; f = 3400 MHz; o = 2.87 Sim; & = 37.7; p = 1000 kg/m’
Phantom section: Flat Sac
Measurement Standard- DASYS (IEEE/TEC/ANSI C63.16-2011)
DASYS52 Configuration;

« Probe: EX3DV4 - SN3503; CanvF(7.91, 7.1, 7.91) @ 3500 MHz, ConvF(7.91, 7.91, 7.91) @& 3400
MHz; Calibrated: 07.03.2023

* Sensoe-Surface: 1. dmm (Mechanical Surface Detectica)
» Electronics: DAEA Sn900; Calibrated; (9,08 2023
« Phantom: Flat Phantom 5.0 (front): Type: QDOOOPSOAA; Sexial: 1001

* DASYS5252.104(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Thsue/Pin=100 mW, d=10mm, f=3500MHz/Zoom Scan,
dist=1L4mm (8x8x8}Cube 0: Measerement grid: dx=4mm, dy=dmm, dze] 4mm
Reference Value = 6822 Vi, Power Drift = 0.05 dB '
Peak SAR (extrapolated) = 17.5 Wikg
SAR(1 ) = 6. 56 Wikg: SAR(10 g) = 2.49 Wikg
points 3 dB below = 8 mm
(.: 10 of SAR at M2 10 SAR st M1 = 14.6%
Maximum value of SAR (measursd) = 12.4 Wikg

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=34MNHz/Zoom Scan,
dist=1.4mm (Bx8x8V'Cube (: Measurement grid: dx=4mm, dy=4mm, dz=!.4mm

Reference Value = W).44 Vim; Power Drift « 0,06 dB

Peak SAR (extrupolated) = 17,9 Wikg

SAR(L g} = 6.79 Wikg: SAR(10 g} = 2.56 Wike

Smallest distance from pesks to all points 2 dB below = 8 mm

Ratio of SAR at M2 w0 SAR & M1 =75.3%

Maximum valoe of SAR (measured) = 12,7 Wikg
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Appendix D.9 Calibration certificate for Dipole_SN1036

Callbration Laboratory of
Schmid & Pariner
Engineering AG

Zeughaisatrease 43, BO04 Zurich, Swiediond

Schweizerachar Kalbelerdiare:
Sorvice suisse IR ONnge
Sorvitio svicoero o barwtura
Swixa Callvention Secdcn

errecind by T Swes ACcectaben Senion [SAS) Aterednasos No.: SCS 0108
The Swisa Accecitation Sarvics is ona of the signatodies 10 e EA
Watsiven A9 forthe of n
cum $GE cannee o (IS0OV2-1036_Sap23
Gyeangyiso, faputsic of Kane y
ot D3ROOV2 - SN:10 TTT |
—
Cattririon procadcels) QA CAL-Z2vT ; =
Calivration Prooedure for SAR Validalivtl Sources betwoen 3-10 GHz I;.._;., i
PRI
| Contrition cwix Seplember 27, 2923 ‘

|
This cxibration Can Gy COCUNENtS e Uiteitaty i rasonyl standds, wWich raxze i prysiosl ues of meswssenenss (5)
| THe M™225.00m88 41 e uncertaitias wits Coficence DrODIDRY 00 g On e febowing pegas and are 2ar of 1o ceiale.

Al cidteatora hues bess Conducind 0 180 G502 lBeriody SRy enwrsorrent teeiseate (22 £ 31°C 08 hervely < 10%

Coftration Ecuprrant uses (MSTE aridend for calipaa 00}

|ProarySeancords  o® Cal Dads (Covtficanm No) Scracuisd Calbration
Pows ater NP7 BT 37D (Vo 21701604TE805) weads |
Powir sersee NRR-251 SN 1002se 323 |No. 217-03804) Mar24
| Power sanssr NRP231 | S voaes W23 (N0, 217 DI88) My-24
Riference 20 &8 Afsruer SN B (2K -3 %o W24
Type-N rimmupich comBnaion SN e paaT 0 Mo, 21703870 W24
| Refererce Probe EXI0% | SN2 O/ 235 %e. EX3-3500_Narzd) Mo
Cats anN o 03-A0G-27 (Vo DAEL-E00_Aug2 ) Raag24
_ Seconciry Sarchrds D2 Check Cude (i houss)
Bower maker £a1108 T SN GRISIITS | H0m1 inacmechex DA3Tl  Intouse o —1
Pawer seoor 1P BAMA | S LESTaR Y ES OT-0=+15 fin house chadk Oa22)
Power sansy’ KP 33814 SR NY4100045 070715 fin deuse check Oci-22) N house aneok: Ocs24
RF gonirence ALS SuT-20 SN 100972 15-0un-15 |In houmm chack 0122 In Souse check: Dot
Network Arodyror Agiet ERISEA | BN, LS4108047Y M-Nar-14 0 hogse chask O 22| In Soums check Octdd
Nara Funiten Sgretue
Calbrind by: Wrediek Frarpe Larcntry Tedrenn
Rt by L Technbsd Nersoe -sy ( !
- —
v

$5000. Septurater 27, 23
LT caltvinin curtSouse shall rof be nerodeas @6ongn in A Wl witsn sgproved of tha lsbormony |
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Cailbration Laboratory of Ay PN

M Nt f . 8§ Schwelnerisoner Kafbriardienst
Schmid & Partner = S X " ¢ Seriee sutase Sitaioeege
Engineering AG b Oty \ Santro ez ¢ atwa
Zeughusastrasse 43, BOO4 Zarich, Swizzertans ‘fgf,—_—'\\.\;;’ N/ 8 swiss Cattewon sarvice
ADGIRERED Ty 1e Setis Accredteson Servion (5AS) Accreditation No: SCS 0108

Tho Saiss Ascrodinamion Secvice is one of the algnutcdes 5o the A
Nictintaral Agreement for the recegaison of Galibraton cenficetes

Glossary:

TSL tissue simulating liquid

CanvF sensitivity in TSL / NORM x.,y.z
NIA not epplicablie or not measurad

Calibration is Performed According to the Following Standards:
a) |IECHEEE 622008-1528, "Measuremant Procadure For The Assessment OF Spacific
Abgorption Rate Of Human Exposure To Radio Frequency Flekds From Hand-Held And

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

And Procadures (Frequency Range of 4 MHz to 10 GHz)", October 2020
b) KOS 885664, “SAR Measurament Requirements for 100 MHz to 6 GHz"

Additional Documantation:
c) DASY Syslem Handbook

Methods Appliad and Interpretation of Parameters:

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

of the cartificate. Al figures stated in the cartificate are valid at the fraquency Indicated.

* Antanna Parsmeters with TSL: The source is mounted in a touch configuration below the
center marking of the fiat phartom,

* Return Loss: This parameter is measured with the sowree pasitionsd under the liquid filed

phantom (as descrbed In the measurement condition ciause). The Relurn Loss ensures low

reflected power. No uncertainty required,

« SAR measursd: SAR measured at the stated antenna input power

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

» SAR for nominal TSL psramelers: The measurad TSL parameters are used 1o cslculate the

nominal SAR resuit

The reported uncertainty of measurement is stated as the standard uncentainty of maasurement
multiplied by the coverage factor k=2, which for @ normal distribution corresponds to 8 coverage
‘ probabiity of approximately 85%.
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Measurement Conditions

DASY sysiem configuraion, as fav s riot givin an page 1
DASY Version DASYS2 Vi2.10.4 |
txtrvo!'nsom Advanced Extrapaiaton
Phantoes Modular Fiat Prantom V5.0 |
Distance Dipole Conter « TSL 10 mm with Spacer
Zoom Sean Resclution e,y =40mm dz =14 mm Grades Ra.to = 1.4 {Z drecton)
Frequancy Horeas 1 vy

Head TSL parameters at 3900 MHz
The foliowing paramaters snd calculstons wees applied.

ire Parmitzivil ¢ 1t
Y ity
Nominal Head T3L parameders 20°C s 3.32 mhaim
Measurod Mead TSL parameters {22020.2)"C IT1=26% 32T mheime 6%
Head TEL tempersture change during tost <05°C —_ o
SAR result with Head TSL at 3900 MHz
| SAR aversged over 1 om? (4 g) of Head TSL Cendition a
el . -
SAR measured 100 MY ingut power .60 Wikg
SAR for reatas Head TSL parametens nomaizad 1o 1W B0 Wik £ 19.9 % (k=2)
SAR averaged over 10 o {10 g) of Head TS, | cordison ]
SAR measured - ! 10D MY inQul power 2.33 Whkg
SAR for reming Head TSL parametens normaized o 1%/ 23.9 Wikg £ 19.5 % (ke2}
Head TSL parameters at 4100 MHz
The following parameters and caaststions were appliad.
Temperature Pai vy | )
Head T?& 220°C 2 3.53 mineim
: Hoad TSL p (20+£02)°C 38926"% IASmham 2t %
LNNG TSL tempesature changs during test <05'C - | -—
SAR rasult with Head TSL at 4100 MHz
[ SAR averaged over 1 o= (1 g) of Heag TSL Condisan
SAR messurec 100 =W Ingut power 877 Wikg
SAR for nominal Haed TSL parameters normakaed 1o TW CTEWhg £ 159 % (k=2)
_SAR #varsgad over 10 cm? (10 g) of Head TSL ondtion
SAR measurod 100 =W input power 238 Wig
SAR fer nominal Head TSL paramaters normalzed o TW 23,6 WiNg £ 19.5 % (k=2)
e J
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 3800 MHz

r T
mpacance, yansformed to %od ok | 4aT4Q-43i0

Retun Loss | -2498 |

Il

Antenna Parameters with Head TSL at 4100 MHz

| impedance, ransformad to feed point
Rdic

| Retun Losa

Genaral Antenna Parameters and Design

Eleotical Daliry [0ne drecion) | 0104 s

1

Afler long term e with 100 radisted power, cnly 3 sight warming of the dizcle nese 1he Sadoci can be messured.

Tre dipole is made of standard semirigd camdsl cable, The canler conductor of the %eding line & direstly correcnd 1o the
second am of the digcke. The amenns i tharafore sho uied for CC-ggnals, On 30— of the cipolas, small end caps
216 addad % the dizcle arms in order %0 Mprove maih a0 losded accordng to e pOSTIoN a5 axplaired in e
“Meazurement Condiiors”™ paragraph, The SAR data are not affectod by thia change. Tha oversll dipole langth Is stil
20c0e3ng % the Standard

o expessive force musl be sepind (o fe dpole 2nms, bocause thay might berd o e soidered connections nair 1o
feedpoint may ko damaged

Additional EUT Data

| Mmufactred by SFEAG
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DASYS Validation Report for Head TSL

Dare: 27.00,2023
Test Leboratary: SPEAG, Zurich, Swizerland
DUT: Dipole 3900 MHz; Tvp-:- DISO0V2; Serfal: D3SOV - SN: 1036

Communicanon System
Mediom parameters used l

UID 0 - CW; Ir‘qu:nc

Measurement Standard: DASYS (IEEEAEC/ANS] C63.19-201 1
DASYS2 Configurstion

« Probe: EX3
MHz. C

a3; ( onvE(7.39, 7.39, 7.39) @ 3500 MHz, Convi{7.26, 7,26, 7.26) @ 4100

« Seasor-Surface: 1.4mn (Mechanical Surface Detection)

¢ Electromics: DAES Sn%00; Calibrated: 09.08.20

«  Phantom: Flat Phantom 5.0 (from); Tvpe: QDOXPSOAA; Seral: 100]

» DASYSZ 52.10.4(1535); SEMCAD X 14,6.14(7301)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10nm, f=3900MHzZoom Scan.

dist=14mm (8x8x8)/Cube 0: Measurement grid: dx=dmm, dywdmm, dz=1 4mm

Reference Value =7 Vim; Power Drift = 0.09 dB
Peak SAR (extrapols
SAR(I g) = 68 W 39 Wikg

Smallest distance
Ratio of SAR ar ¥
Maximum value of SAR

018 3 dB below =8 mm
{(measured) = 13.4 Wikg

Dipole Calibration for Hend Tissue/Pin=100 mW, d=10mm, fe4 100MHz/Zoom Scan,
dist=1.4mm (KXH\K).'( ube (: Messurement grid: dx-mm dymimm, dz=1.4mm

Reference Valve = 68 vaver Deift = 009 dB

Peak SAR (extrap d)=19.1 Wikg

SAR(L gl = 6.77 Wikg; SAR(10 236 Wikg

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

Ratio of SAR a1 M2 to SAR 2t M{ = 74%

Maximum value of SAR (messured) = 13.4 Wikg
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g
—1

—=-1.00
-14.00
-21.00
28,00
-35.00
0dB = 13.4 Wikg= 11,28 dBW/ kg
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Impedance Maasurement Plot for Head TSL

Zle Yow Do Swpep Caltesdon Diace Sode Vighe swer Wrdow Hop
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