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Appendix A Verification Plots
Appendix A.1 Verification Plots for Verification 835MHz

System Performance Check Report
Summary

Dipoie Frequancy [MHz] TSL Power [4Bm] Dev. Tg 51 Dev. 10g [l Dev. Peak [¥] 's0. Error [%]

DB25V2 - SN450 825.0 HSL 200 0.2 24 1.7 -1.2

Exposure Conditions

Phantom Section, TSL Test Distance [mm]  Band  Group, D  Frequency [MHz], Channe! Number Conversion Factor  TSL Conductivity [S/m] TS Permittvity
Fiat, Head Simulating Liquid 15 CW, 0-- 825.000, 0 5.2 0.862 40.5
Hardware Setup

Phantom TSL, Msasured Date Probs, Cafibration Date DAE, Cafibration Dats

Twin-SAM V5.0 (20deg probs tit} - 1998 HEBL-600-10000 Charge:xxxx, 2024-11-27 EX3DV4 - SN7574, 2024-05-22 DAE4 Sn1504, 2024-01-17
Scans Setup Measurement Results

Arsa Scan Zoom Scan Area Scan Zoom Scan

Grid Extents [mm] 40.0 x 50.0 20.0 x 20.0 x 20.0 Date 2024-11-27, 10:23 2024-11-27, 10:29
Grid Steps [mm] 10.0 x 15.0 6.0x6.0x1.5 psSARTg [W/Kgl 0.826 0.322
Sensor Surface [mm] 2.0 1.4 psSAR10g [W/Kg] 0.618 0.625
Graded Grid N/A Yos Power Drift [dE] 0.00 -0.00
Grading Ratio N/A 1.5 Powsr Scafing Disabied Disabled
MAA N/A N/A Scaing Factor [dB]

Surface Detsction VNS = 6p VMS = 6p TSL Correction No correction No correction
Scan Msthod Measured Msasured

Interpolaied SAR [V

143
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System Performance Check Report

Summary
Dipole Frequency [MHz] TSL Power [dBm] Dev. 1g %] Dev. 10g [%] Dev. Paak [%] iso. Error [X]
DB25V2 - SN450 B35.0 HSL 20.0 7.8 7.2 12.8 1.6
Exposure Conditions
Phantom Section, TSL Test Distance [mm] Band  Group, UD Freguency [MHz], Channe! Number Conversion Factor TSL Conductivity [S/m] TSL Parmittavity
Flat, Head Simulating Liguid 15 W, 0-- 825.000, 0 5.3 0.863 40.2
Hardware Setup
Phantom TSL, Measured Date Probs, CaSbration Date DAE, Cafbration Date
Twin-SAM V8.0 (20deg probs tit) - 1998 HEEL-600-10000 Charge:xxxx, 2024-12-02 EX3DV4 - SN7574, 2024-05-22 DAE4 3n1504, 2024-01-17
Scans Setup Measurement Results
Arsa Scan Zoom Scan Arez Scan Zoom Scan
Grid Extents [mm] 40.0 x 90.0 20.0 x 20.0 x 20.0 Date 2024-12-02, 14:15 2024-12-03, 14:20
Grid Steps [mm] 10.0 x 15.0 60x60x1.5 psSARTg [W/Kgl 1.02 1.01
Sensor Surface [mm] 2.0 1.4 psSARTOg [W/Kgl 0.671 0.656
Graded Grid N/A Y3 Power Drift {dB] -0.01 0.00
Grading Ratic N/A 1.5 Power Seafing Disabled Disabled
MAR NIA NIA Scalfing Factor [dB]
Surface Detection VMS + 6p VMS = 6p TSL Correction No correction No correction
Scan Msthod Measured Msasured

Interpolated S&

16
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Appendix A.2 Verification Plots for Verification 1900MHz
System Performance Check Report
Summary
Dipole Frequency [MHz] TSL  Power [dBm] Dev. 1g I%1 Dev, 105 [%] Dav. Peak [%] s0. Error [%]
D1500V2 - SN54022 1500.0 HSL 200 -2.8 -1 2.1 -1.7
Exposure Conditions
Phantom Section, TSL Test Distance [mm] Band  Group, UD Freguency [MHz], Channe! Number Conversion Factor TSL Conductivity [S/m] TSL Parmittavity
Fiat, Head Simulating Liquid 10 CW, 0-- 1800.000, © 7.92 1.42 8.2

Hardware Setup

Phantom

Twin-SAM V8.0 (20deg probs tit) - 1998

Scans Setup

Grid Extents [mm]
Grid Steps [mm]
Sensor Surface [mm]
Graded Grid
Grading Ratic

Maa

Surface Detection

Scan Method

Interpolated SAR W/kg!

736

Report File No:

F690501-RF-SAR000520-A3

TSL, Measured Date Probe, Cafbration Dats DAE, Cafbration Date

HEBL-600-10000 Charge:xxxx, 2024-11-28 EX2DV4 - SN7574, 2024-05-22 DAE4 5n1504, 2024-01-17

Measurement Results

Area Scan Zoom Scan Arez Scan Zoom Scan
40.0 x 90.0 20.0 x 20.0 x 20.0 Date 2024-11-28, 10:26 2024-11-28, 10:42
10.0 x 15.0 60x60x1.5 psSARTg [W/Kgl 3.55 3.57

2.0 1.4 psSARTOg [W/Kgl 2.08 2.13
N/A Y3 Power Drift {dB] 0.01 0.00
NA 1.5 Power Scafing Disabled Disabled
NIA NIA Scalfing Factor [dB]
VMS + 6p VMS = 6p TSL Correction No correction No correction
Measured Msasured

Date of Issue:

2025-01-08
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Appendix A.3 Verification Plots for Verification 2600MHz

System Performance Check Report
Summary
Dipole Frequency [MHz] TSL Power [dBm] Dev. 1g [¥] Dev. 105 [%] Dev. Peak [X] 0. Error [5]
D2600V2 - SN1124 2600.0 Head 20.0 -1 -2.2 1.2 -1.5
Exposure Conditions
Phantom Section, TSL Test Distance [mm] Band  Group, UD Freguency [MHz], Channe! Number Conversion Factor TSL Conductivity [S/m] TSL Parmittavity
Flat, Head Simulating Liquid 10 W, 0-- 2600.000, © 7.21 1.96 40.5
Hardware Setup
Phantom TSL, Measured Date Probs, CaSbration Date DAE, Cafbration Date
Twin-SAM V8.0 (20deg probs tit) - 1957 HEEL-600-10000 Charge:xxxx, 2024-12-02 EX2DV4 - SN7574, 2024-05-22 DAE4 5n1504, 2024-01-17
Scans Setup Measurement Results

Arsa Scan Zoom Scan Arez Scan Zoom Scan
Grid Extents [mm] 40.0 x 80.0 20.0 x 20.0 x 20.0 Date 2024-12-03, 13:22 2024-12-03, 12:29
Grid Steps [mm] 10.0 x 10.0 5.0x50x1.5 ps3ARTg [W/Kg] 5.322 5.21
Sensor Surface [mm] 2.0 1.4 ps3ARTOg [W/ K3l 2.42 2.28
Graded Grid NA Yes Power Drift {dB] -0.00 0.00
Grading Ratio N/A 15 Powar Scafing Disablsd Disabled
MAIA N/A N/A Scaling Factor 48]
Surface Detection VMS + 6p VMS = 6p TSL Correction No correction No correction
Scan Method Measursd Msasured

Interpolated SAR W/kgl
114
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Appendix B Photograph
Appendix B.1 Photographs of the SAR measurement system

F

(@) Photograph of the DASY6 SAR measurement System
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Appendix C Probe, DAE and Dipole Calibration Certificates
Appendix C.1 Calibration certificate for DAE4_1504

Calibration Laboratory of
Schrmid & Partner

Engineering AG
Tosghaussirzaas 43, 0034 Zurch, Saileriand

Schweloariseher Kafiaiantenst
Service nsiame d etalonrege
Servizie svizzeno i tarasarn
Sadax Calisraticn Service

Asrodied by e Swies Accreckiaton Serace (S45) Accrocdistiza No.: SCS 0108

The Swiss Accradtation Service o one of the signatorios 1o the EA
N hyr for the of .
Clen B33 Cavmcate Mo: DAES-1504_Jsn24
Chreseny- e, Tepe bl of Lirvs

{CALIBRATION CERTIFICATE |
| |
;cu«v DAE4 - SD 000 DO4 BM - SN: 1504 Ae 524 |
| 3R

| cobtenten prccuctrucst QA CAL-06.v30 Bz

Cafibration peecedure for the dala acquistion slectronics (DAE)

| vy

\

Caltwation dan January 17, 2024 [
[

\

This cabbealion cerficads doosmatsh 1o 1oaaty 10 AAL0NY SINGITS, ATICh 1eakns e pivpsdcdl Lrits of meascrererts 150
| v moazamens a5 the uncertairtes win corticances prctatity ane Gaen 6 U k3w DI3es 003 0 part of tha carticen.

| Al calitexsiora hurss beas Condeciid 1) 1N 0000 MDOANY Y0kl amdisement laTRamue (32 « J1°C and huredty < 0%

Calbrition EQupTin wsed (WBTE arficel 1or calitensorn|

Priveey Sardeds 1De Cal Dude (Catficads No 1 N Seretuiod Catvidion
o Ty Nutirveter Type 2001 aN: (810278 AL EA N4 Aup e
Seoscary Slardinde |ioe Chack Tiate (i bousm) Setedies Crecs |

I Douse chacks Jana4 |
Inncue check: 24

S5 UWS 050 AA 1001 ZT-Jan-23 (n houie check)
| SE UWS 008 24 1002 27003 (10 houeo Shesx)

fe DAE Coftration Ui
Calisexior Boe V2.1

Nre Fercson SgaiN
Catrared by Dorminkgue Steton Lacentay Tachnican 2 ieS |
- 5
Foprowed oy Saven K Techrical Narags |

' 7
A v
iV *}JJ).‘J.' '

| 15503 Jaruary 17, 2024
| This cokbeasion canficale shall st be ieprockucnd sazept In bl witsoot writher ixswil of 1w KbOAINy.
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Schmias pammer LD, FRAN 8 L et
\

Engineering AG 7 ,_\o, g Servizhs svizzero di tarasurs

Zoughaussrasse 43, W4 Zurich, Switerians ‘f,\‘?ﬁ) W Naa v Swinn Caliaraticn Service

£nrodiod by 190 Swies Accrectascn Senvicd (B4 tcrediption No.: SCS 0108

The Swiss Accrediiation Senvice i 008 of the sigaatories 1o the EA

Mutiatecsl e tor the of :

Glossary

DAE data acquisition elactronics

Connector angle  information used in DASY system te align probe sensor X 1o the robot

coordinate system.

Methods Appiied and | o tati of Pi 5

oc %«age Measurament: Callbration Factor assessed for use in DASY system by
comgparison with & calibrated Instrument traceable to national standards. The figure gven
corresponds 1o the full scale range of the volimeder in the respective range.

Connector angle: The angle of the connector is assessed measuring the angle mechanically
by a teol inserted. Uncenainty is not required,

The following parameters as documented in the Appendx contain technical infermation &s a
result from the performance test and require no uncertainty.

« DC Voitage Measurement Linaarity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offsat voltage is included in this
measurement.

« Common mode sensitivity: Influence of & pagitive or negative common mode voltage on
the differential measurement.

« Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

o AD Converter Values with inputs shorted. Values on the intarnal AD converter
comresponding 1o zero inpul voltage

* input Offset Measwrsment: Output voltage and statistical results over & large number of
Zero vollage measurements.

s Input Offset Current: Typlcal value for information; Maximum channel input offset
currant, not considaring the input resistance,

o Input resistance: Typical value for information: DAE input resistance at the connector,
during intemal auto-zeroing and during measurement.

« Low Battery Alarm Vollage: Typical value for information, Below this voitage, a battery
alarm signal is generated.

«  Power consumplion: Typical value for information. Supply currents in varicus operating
modes.
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DC Voltage Measurement
AD « Corwerter Apsoticn nemingl
High Ranga: 1LSB - LA tdiange = +100...+300 mV
Low Range 1S86= ginV, fdiranges -1 ~3mV
DASY measurament parameters: Auto Zero Time: 3 sec Measuring time: 3 sec
. —_—
Calibration Factors x | ¥ | z |
’—Hinb Range | 404 412 £ 0.02% (k=2) | 403566 + 0.02% (k=2) | 405.937 2 0.02% {k=2)
| Rl 0 !
lﬁ"‘ Range | 395738 £ 1.50% (k=2) | 395342+ 1.50% (ke2) | 4.07625 2 1.50% (k=2)
Connector Angle
[ Connector Angiu 10 ba wsec in DASY system | 790°:1°
CentiScane No: DAES-1604_Jan24 Pagndels
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Appondix (Additional assessments outside the scope of SCS0108)

I+ B Yolage Lineaity
High fRange

| Reading (uv) | Dittenence (V) Error (%)
Channel X + Input [ 200715 023 0.00
[Channet X+ lognat 20017.76 263 0.01
—
Channel X ~Input 1958438 a.44 Q02
Channel Y + Input 20000881 | -1.02 00
Channal Y +Input 20013.77 -1.57 | a0
Channsl Y - Inpet «19829.24 <56 | Lo
Chaneal 2 + Input 200006.10 117 | 0.00
ChareslZ o Input 2001300 188 0.01
Channel Z - Input -15608.76 -0.08 0.00
| Low Range Foading (V) Ditfwrence (V) Error (%)
| Channet X + Input | 201528 145 0.07
| Channel X +Input 21622 1.6 Q75
Channel X «Input 18353 165 88
Channel ¥ + Input 2015.02 0.47 002
Channel Y +Input 214.12 0.85 <0.30
Channel Y - Input 185,25 0.07 | a.04
ChannalZ  +Input 201455 0.00 | 0.00
Channel Z + Input 214.0¢ Q77 | 03
Channal 2 « Input 48553 0230 I 0.16
2. %cg\;non mode umnivit\; e o 4
MEASUeMEnt pirmenens: Auld Zas Tima: 3 sa¢ M fing tima: 3 sec
Common mode | High Renge _T Low Sange
Inpet Voltage (mV) nge A a V) Averag ing (1V)
Channel X 200 416 -8.34
-200 10.33 8.54
| Chaanet ¥ 200 7.38 755
| - 200 &7 .97
}'cn-mwlz 00 d46 3,56
. 200 1.65 | 1.43

3, Channel separation

DASY measuramant

amesers: Ao Zoro Time: 3 soc; Measuring tme: 3 se0

Input Voltags (=V) | Channel X (V) | Channst ¥ (V) | Coannel Z(uv)
Channal X } 200 - -1.00 £.15
Chaneel ¥ | 200 7405 . [
Chaewl Z | 200 1 om0 458

Cartlicale N DAEL 1504 _Jarde Pagedalb
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4. AD-Converter Values with inputs shorted
DASY memsurament parameners: Auto Zero Time: 3 zac M ing limg: 3 sac
High Range (LSB) Low Rangs (LS8)
Channel X 15345 16178
p—
Chanesl Y 15782 15862
Chanewl Z 16000 16839

5. Input Offset Measurement

DASY masiurevant paramators: Auto Zero Time: 3 sec; Measurng Ime: J sec

nput 10D
Average (1V) | min. Offset (V) | max. Ottwat @ | 5 m’"m
Channal X 097 0.05 185 0.35
Channel Y -0.00 -1.90 | 0.68 035
Channel 2 047 -1.48 | 184 Q49
. Input Offset Current
Neoingd Ingut Srouivy o¥eet cument on ol channols: <2504
. Input Resistance {Typics vakme for niosration)
2urcing (kOhm) Measuring (MOhm)

| Channel X 200 20
Channel ¥ 200 20

| Channel Z 200 210

8. Low Battery Alarm Voltage (Tyzical valuss for infomaticn)
Typical values Adarm Level (VOC)
Supply {+ Voo) +7.8
Supply (- Vec) 78
9. Power Consumplion (Typical values for information)

Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)

| Supaiy (+ Ver) 2001 e
Sepply (- Voe) -0 "

Corttcate No: DAE4S-1504_Jor24 Pagn Sof S
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Appendix C.2 Calibration certificate for EX3DV4_7574
Callbration Labaratory of S Schwoueriacher Karibriendiesst
Schid & Pariner { G vy Wew WOSenae
Engineering AG S Swixs Calbratizn Service
Tovghourzinasss &3, 8004 2urich, Savzerond
Aso3iad by v Swias ACCHGIELION S0 (SAS) Accreditatizn No: SCS 0108
The Swiss Accrediaticn Service s cne of the sigratories 1o the ZA
g for the o of
ke | 5GS Cotticatena. | EX-T574_May24
Gpacngnida, Sesunlio of Kovea J |
| CALIBRATION CERTIFICATE ]
Oect EX30N4 - SNT574 B EEE]
—— (.
Coteation procedssals) QA GAL-01.¥10, QA CAL-12v10, QA CAL-14.v7, QA CAL-2346,| -
QA CAL-25.48 ~
Calloration procadure for dosimedric E-fisld probes TP
Cubtrudion ditn May 23, 2024
Tos wele dooumerts e 1o naborad which rexize tha plyeical units of ressuraTTs |5
Thre maassrersents und the Lrcartaintias wih costiderc probobity 30 DHon 0 (e DE0WING DOJes 03 38 P71 of tho Certtoa
A =xve be in the clased 7 DOk acviesement iempentane (22 + 3)°C 903 humidity < W'
Cal trwtion Eguizmand e (INATE afscl for cl beadon)
Privary Saniarce 13 T3t (Cerificais N T Sohwsulad Cabraion
| Fower oy RFFe BN 0TS 25-Vr-24 (Na. 217-040804007) weas
Fowes sorscs NAP-281 | BN: 10544 D5-VAw-24 (e 217-0S038] Va2t
OCP DAK-23 (weighied] SN 1243 1 123 (o S LA R
[P R E S Tore 050023 (OCPAAKIR 10 D) | odad
Raoronon 20 o Abersabar | BN CUESEE Tw) DV 24 (1. 217-08048] o War 2%
OAE+ N 60 TAFebda N0 DAECHS)_Feoddl | feoss |
Fialoroncs Preoo EXIONG | O 1948 03-New23 (e EX3-7348_Nevad| hoow-ad |
TZmcondary @ardads o Check Dore 1o howse) B0 Cheoh
TFower e EAGTO8 | Gh: GBATISaTA 06-Fet-18 (1 hosse chack J%-25) 1 houss chadk Jur-7d
Power saraor 41120 B L) 1 Traie chedk. Jue-2¢
_Power sersce EMIZA SN: 000110210 1 house chad Juree |
AF genoraiod AP DIIEC | BN TES5aI001 103 C4-Fur3 A% (= hasss check Jun-32) 11 house chack: Jur-24
Natwo Arabyrer DASEOA | S LIGA| OB0ATT ‘f)«:&'{w‘nﬁ house chdk Tl 22| T ouss chadk. DAae
Narro Fusenion ej/"m //7
e i/ —~—
Calsatod by Jethoy amrean Loy Tochmacias (/ (_%.
Apgoand oy Sven K Tectriod Marser S i
Iadanct Yy 2, 2024
Tag G bration cortiicase chall act D reprodueed ot n Al wiaul witlen asgrovid of the borary.
Carthicatn No: EX-T574_Nayze Page 10122
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Report File No:

SAR7081-14 (2024.12.02)(0)

Calibration Laboratory of PN .m\ ‘5: Schwetoarincher Kabtwiardlerst
8

st (7 Service wutase 0 HBloNNIZ0
Schmid & Partner @ ( Servizio svizaers di bwatera
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Methods Applied and Interpretation of Parameters:
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Parametors of Probe: EX30DV4 - SN:7574

Basic Calibration Parameters
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Parameters of Probe: EX3DV4 - SN:7574

May 23, 2024

Sensor Model Paramaters
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Parameters of Probe: EX3DV4 - SN:7574
Cahtration Parameter Determined in Head Tissue Simulating Media
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Parameters of Probe: EX3DVA4 - SN:7574

Calibration Parameter Determined in Head Tissue Simulating Media
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Frequency Response of E-Fleld
(TEM-Cell if1130 EXX, Waveguide R22)
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Conversion Factor Assessment
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Appendix: Modulation Callbration Parameters
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Appendix C.3 Calibration certificate for D835V2_490

Calibration Laboratory of

Schmid & Pariner
Engineedng AG

Zevghreusstrase &3, 3004 Zurch, Switceriand

focredned by T Bass Accrediaten Sanvion [BAS)
The Swiss Accradiation Senvice is cne of the sipasicries 1o the EA

3 #30 The RCOprIIN Of
Clert SGS
Oyeonggi-do, Republic of Kores

[CALIBRATION CERTIFICATE

Sotvwarzerischer Kaktriendiares
Sarvica mulsse Sétonnage
Sonido svizaero & saratwa
atas Caitemion Service

Accredition No.: SCS 0108

Conmeste No. DRIEVAD0_Jun2é

Ctfect

Cabason prcacurys)

Cf tration cule

DESSV2 - SN:490

QA CAL-05.v12

Calibeation Procedure for SAR Validation Sourcas between 0.7-2 G

Jura 07, 2024
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Calibration Laboratory of P RIS g Schwatoariecher Kaliderdenst
Schmid & Partner S e .\ ¢ Benvdce susse déakanagy

Engineerng AG o AW | Servizis wvizzero di larsturs
Zevghousetranse 43, 860 Durben, Switzertand \:‘/\':-_\7\?? S/ S swiss Catbration Sanvice
ACCHRTREO y e Swiins AXONon Servee (2A8) — Aeereanmion Ne.: SCS 0108
The Swiss Accraalation Secvics Is ore of $e sigravories to the BA

o fee the of

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

Calibration is Performed According to the Following Standards:

a) IEC/EEE 62209-1528, "Measurement Procadure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radie Frequency Fiekis From Hand-Held And
Body-Womn Wirelass 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 MMz to 6 GHZ"

Additional Documentation;
¢) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

s Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phaniom section, with the arms oriented
paralel to the body aws,

* Feed Point impedancs and Refun Loss: These parameters are meaasured with the dipole
positioned under the liquid filled phantom. The impedance stated Is transformed from the
measurement at the SMA connector o the feed point. The Retum Loss ensures low
reflectad pawer. No uncertainty required

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

*  SAR measured: SAR measured 8t tha stated antanna input power

*  SAR normafized: SAR as measwrad, normalized Lo an input power of 1 W at the antenna
CONNBCIor

» SAR far nominal TSL pavameters: The measurad TSL parameters are used to calculste the
nominal SAR result,

| The reporied uncertainty of measurement Is stated as the standard uncensinty of measurament
multipied by the coverage factor k=2, which for 2 normal distribution corresponds to a coverage
probability of approximately 95%.

L
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Measuremant Conditions
CASY systam canfiguration, a5 far as not ghven cn page 3

DASY Version DASYEZ V52104
Exirapalaticn Advorces Extrapcistion :ﬁ
Phantom Medular Flat Phantom
Distance Dipole Conter - TSL 15 men 1 with Specht J
Zoom Scan Resclution @, dy. dz = Smm | |
Frequency | 835 MHz £ 1 MMz l -
Head TSL parameters
Tra fliowing parametens and cy'cusiors wan wepled
Temperanare Pormittivity Congiucllvny J
el Huwd TSL ¢ 20°C 415 080 =halm |
i ‘Hold”TSAL | (220202)°C aQ22:206% 0eSmhamz8 % |
b o —
Hoad THL tempersture changs during test I <08°C -_
SAR result with Head TSL
Fm averagad over 1 o’ (1.g) of Musd TSL Condition
SAR messured 260 mW input powee | 246 Wig
SAR for nominal Meod TSL paramelers norvaized 0 IW | 9.64 Wikg £ 17.0 % (k=2)
— |
SAR wveraped over 10 om® (10 g) of Head TEL onditicn . 1
SAR meosured 250 ol inged powar 1.60 Wikp |
SAR for noming Head TEL parameners romalized to 1W 628Whg £ 185 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

pesancs, Yansfcmed 1o Ned point 4870-52i0

Retumn Loss | - 2836

General Antsnna Parameters and Design

[
Eloctricsd Deday (cne dirvacion) 138 ns |
| - - - L ——

Alar lorg term uzs with 100 racdharied power, only o kg™t marming of fe dpole rear e fesdpaint can be massured

The cipole is made of standard semirged coaxisl catle, The canter oonducior of e feeding ine s drecty connecied to the
second arm of e dpole. The antenna & Tarefore shot-circulted for DCsigna’s. On some of e dipales, small end cazs
are saded 1o Pw dpos &rms n order 1o impeove madching when koadad acoording 10 the positon as sxplanad in the
“Measurement Conditions” panagrach. The SAR data aré not alfecied by s crange. The cvenal dpos Bogh & sl
accordng 1 the Standsed

No expessive foroe must be appied to 10 Spala ams, betase they might bend ¢ he 30Med CONNPIIICS N the
fandooirt miy b demaped

Additional EUT Data

ruaw.m:'va: by SPEAG
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DASYS5 Validation Report for Head TSL
Date: 07.06.2024
T'est Laboratary: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DE3SV2; Serfal: DEISV2 - SN:490
Communication System: UID 0 - CW; Frequency: 835 MHz
Medium parameters used: £ = 835 MHz 6 = 0.93 Simy; & = 42.2: p = 1000 kg/m’

Phantom section: Flat Section
Mcasurement Standard: DASYS (IEEETEC/ANSI €63.19-2011)

DASY$2 Configuration:
o Probe: EX3DV4 « SN7349; ConvF(9.69, 9.69, 9.69) @ 835 MHz; Calibrated: 03.11.2023
o Sensor-Surface: | 4mm (Mechanical Surface Detection)
o Elottronics: DAES Snéd1; Calibrased: 22.05.2024
+ 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 Hesd Tissue/Pin=230 mW, d=15mnvZoom Scan (7x7x7)/Cube O:
Measurement grid: dx=5mm, dy=5mm, dz=Smm

Reference Value ~ 6388 Vim; Power Dnft - -0.01 dB

Peak SAR (extrapolated) = 3.75 Wikg

SAR(I g) = 2,46 Wikg: SAR(10 2) = 1,60 Wikg

Smallest distance from peaks 1o all points 3 dB below = 16.1 mm

Ratio of SAR at M2 to SAR at M1 =~ 65.4%

Maximum value of SAR (measured) = 332 Wikg

0dB = 3.32 Wkg = 5.21 dBW/kg

CertiScote No: DEISVZ-480_Junzd Pogn 5ol 6
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Impedance Measuroment Plot for Head TSL
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Appendix C.4 Calibration certificate for D1900V2_5d033

Calibration Laboratory of A ZEEEN g sctwetzerissher Ktiderdenst
Schmid & Parnar ﬁ; /4 Q' o Servicn mimms d étalcnnage
Engineering AG T \a | Servizhe svizzers @i trwaro
Zewghawesrasse 43, 6004 Zerich, Swizedans Wy sy 8 swes camicn Service
W Nt
ALCOIED By 180 Swias AU Sendce (SAS) Acediation No: SCS 0108
Tho Swiss Accrediation Service is one of e sigratories 1 the EA
foe the of
Gt SGS Cerificane Mo, D1900V2-5d033_Jun24
Gyvongy-do, Regubiic of Kerea

|[CALIBRATION CERTIFICATE |

| ctiox DISOOV2 - SN:54033 (LEE)
ER R p—— QA CAL-05.v12 =
Calibration Progedure for SAR Validation Sources betwean 0.7-3 GH.

Cebzenson date June 13, 2024

Thi ctraton cerfficade doosmeTis the taosablny 1 ratonad Bancarss, which reakno 150 PIpsoa) UNs of MELsLNoments (S
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Glossary

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.2
NA not applicable or not measured

Calibration is Performed According to the Following Standards:
a) IEC/EEE 62209.1528, "Measurament Procadure For The Assessment OF Speciic

Absorption Rate Of Human Exposure To Radio Frequency Fiekds From Hand-Held And
Body-Worn Wireless Cormmunication 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 Interpr ion of P, s

Measurement Conditions: Further detalls are avaiable from the Validation Report at the end
of the certificate. Al figures stated in the cenificate are valid at the frequency ndicated,
Antenna Parametsrs with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the fiat phantom section, with the arms oriented
parallel to the body axis.

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

Elactrical Defay: One-way delay betwean the SMA connector and the antenna feed point
No uncenainty required.

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

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

SAR for nominal TSL parameters: The measurad TSL parameters are used 1o calculate the
nominal SAR result,

The reported uncartainty of measurement is stated as the standard uncenainty of measurement
muitiphed by the coverage factor k=2, which for 2 normal distribution corresponds to a coverage
probability of approximately 95%.
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Maasurement Condltions
DASY gystam conlicuralion, as far s not given on pape 1
| DASY Version | DASYS2 V2104
| Exsenpolation | Advanced Exrapaation
| Phamtom Mosktar Flat Phaniom
| Distance Dipole Canter - THL 10mm with Spacar
Zoom Socan Resclution de, dy, oz =« Gmm
Frequescy 1900 MHz = 1 M2
Head TSL parameters
Tha folowing parmaters and cacstations wer appilec.
Tomperature Perminivity Conductivity
inal Head TSL p 220°C 400 1.40 mho/m
d Head TSL p ‘ (220=02)"C 41226% 140 mham + 6%
| Head TSL tempernture change during test <Q5°C
SAR result with Head TSL
SAR avernged over 1 cm? {1 g) of Meed TSL Conssen
SAR measured 250 mit ingrt powar 100 Wikg
SAR for nomingl Mead TSL parameters romaslized 1o 1W 40,6 Whg = 17.0 % (k=2) _J
— -
SAR overoged over 10 am? (10 g) of Maad TSL oondition
SAR masrured 250 miW input power vsm Wikg
SAR for nominal Head TSL parametens nomalizod 1o 1W 21.3WAE # 16.5 % (ke2) |
Canlicaie N DI1ONV2-50X_Jun2d Page 3clg -
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

— )
r_rr‘pa-:.m:n, transformed to feed point 51404600 |
Aetum Loss I -2M4cB J

General Antenna Parameters and Design

| Eloctrical Deimy (cne civecton) 1.205 ns

Aber long term usa with 100W radated power, only a shg't warming of T dpols near the feecpain] can be messuned

The dipole is made of standerd semifgid coaxisl catie, The canter conducior of the feeding Ine is drecty connecied 1o the
second arm of e dpole. The antenna s Teralose shorbaircuted for DC-signals. On some of the dipokes, smal end caps
am scoed o Fw dpok s in onder 1o improne munching when kaded scoording 10 the poeitcn as explaned in the
"Neasurement Coenditions” paragraph. The SAR data are not alfecied by this change. The cverall dipole lengh is stil
accarding o T Seandard

No excossie foroe must ba appied to T dpale amms, bech.se thiy might band o tha soldamd connections naar the
faedpont may be damagsd

Additional EUT Data

| Marutactured by SFEAG
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DASYS Validation Report for Head TSL
Date: 13.06.2024
Test Labomtory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 Mz; Type: D1900V2; Serial: D1990V2 - SN:53033
Communication System: UID 0 - CW; Frequency: 1900 MHz
Mediem parameters used: f= 1900 MHz; 6 = 1.4 S/m; & =41.2; p= 1000 kg"nl'

Phantom section: Flat Section
Messurement Standard: DASY'S (IEEEIEC/ANS] C63.19-2011)

DASYS2 Configurstion:
« Probe: EX3DV4 - SN7349; Conv(8.43, 8.43, 8.43) @ 1500 MHz; Calibrated: 03.11.2023

« Sensoe-Surface: §4mm (Mechanical Surface Detection)

o Electronics: DAEA Sn601: Calibrated: 22.05.2024

« Phantom: Fls Phantom 5.0 (front): Type: QDONPSOAN; Senial: 1001

« DASYS2 52.104(1535); SEMCAD X 14.6.14(7501)

Dipole Calibrution for Head Tissue/Pin=250 mW, d=1tmm/Zoom Scan (7x7x7WCube 0:
Measurement grid: dxeSmm, dy=3mm, dz=Smm

Reference Value = 111.0 Vim; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 18.7 Wikg

SAR(E ) = 1.1 Wikg; SAR(I0 g) = 5,29 Wikg

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

Ratio of SAR @1 M2 10 SAR at M| = 55%

Maximum valoe of SAR (measured) = 15.5 Wikg

0dB = 15.5 Wikg = 11.90 dBW/kg

Canifcale N D1900W2-5:03 un2d Page5cie
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Impedance Measurement Plot for Head TSL
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Appendix C.5 Calibration certificate for D2600V2_1124
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Report File No:

Getaseloer techer Kal beiontie st
Sanvice sulsse o étalonrage
Servizhy svizaem ol faraiera
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Caliteation Laboratory of
Schmid & Partnar

Enginesring AG

o hesataa &3, 8008 20400, Sataetend

Acaradiss by e Swtss Accedialen Senvice (BAS) Accrediintion Ny, SCS 0108
The Swiss Acoreditation Sarvice is oo of fhe signators W e EA
G fer the of

Glossary

TS, Facea0 Simuiasng liquid
Conf  sarGitviyy in TEL / NOSM xyz
WA net splcatic of Not measurod

Calibration Is Performed According to the Following Standards

« IECNEEE 82209-1522,"Neasurament Prooacum For The Assesament Of Spaciic Absorpion Rate Of Human Eapieure Te
Rado Frequency Flaids From Mard-Meid And Body-\Woes Winakeas Communicanion Devics - Part 1928 Human Models
lratrumentaion And Procederes {Fraguescy Rangs of 4 M=2 10 10 GR2Y, Octaber 2020

- KDEB 835564, "SAR Maaswramont Raguirements ior 100MHz 10 8 R

Additional Documentation
+ DASY Spawem Hancbook

Methods Applied and Interpretation of Parameters

+ Masesrament Concitiane Furise: desals a0 avadlazia Yom the Vakdason Repart at 12e and of 2o cartficate. Al ligures
staledt in the cerflicile e vidid at the lrequenay indhoated.

o Antanvin Paoanetacs sV TSL: The dipole s mounied with the spaoer 50 postion 15 fesd point eaasty below 1he sl
mtarking of the 142 ghasiam section, Mih 1he arms ariemed paraliial to the dody axe

« Fad Poin (vpedince and Ratum Loss: These parameters ane measured wih the dipols postionsd usder the aud filked
shaniom. The inpadance stued & transiormed Yom the measuremant ot the SMA cornector 1o e fwad poiet. Tra Rutan
Leas @rgunes low seflocted power. NO uncartainty required.

= Elcvical Delay: Ona-way delay Dewean the EMA cormacior and the amenna feed paint, No uncer linty teguired.

+ SAR measwogd: SAR measwed al the siaind anlenna Input power

+ SARA norraind: SAR as measured, cormazed to an input power of | W al the anlenna connecior,

+ SAR & somingd TSL poemetiva: The mMae.rod TEL pamamane(s e used to calosiale the roming SAR recut

| The reporiad unceriainty of measyrement i 33aied 48 1 $ardind wnceriingg of moaasuremen muliphed Dy the
ooV factn’ ke2, which for 3 rormay distt bution comrieoads 10 & CoMnge probabily of spprovimataly S6%.
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02ROV - SN 114 July 22, 2024

Messurement Conditions

DASY gystem oonfguiation, a5 % as ncl gran on page 1

DASYS NModule SAR l 18.4.0

T

| pasy version

| Eetrapolation Asvercad Extrapc abon |

[ Prantom Moduar Flat Prartom S —
Distance Dipole Canter - TSL 10 mm ) with SPed
Zeom Scan ﬂuollli;a': G, y = Seren, 42 « 1.50m Graded Ratio « 1.5 mm (2 drectony) |
Froguancy I

20000z = INHz

Head TSL parameters at 2600 Mz

Tew fotkowing cammatens and calcuations wore apphied

| — g |
| Tomparature | Permittiviy Conductiviny
Nominad Heod TEL parameters | az0‘c | 321: 1596 mhan
d Head TSL 120£02yC T2 8% T‘ 1.52 mhaim 6%

Head TAL semperature change during test | <05°C | - |

SAR result with Head TSL at 2600 Mz
SAR overaged over 1 om” (1 g) of Mead TSL Cordtion

| SAR tor nomieal Haoo TSL paramoirs 24 0B Input pawer | IWYyg
SAR kv noina) Haad TSL pananes normalized 1o 1W | 545 \Wkp 217 0% (k= 2) |
SAN averaged over 10 cm? {10 ¢) of Head TSL Condisen

L ilidl - 1
SAR for nominal Head TEL parameters | 24 dBim input power 8.15 Wy |

| B atisivcbant

SAR for nominal Head TEL paramatens normakzed 0 1W 20.5Wkg £16.5% (k= 2)
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Appendix (Additional assessments ctitside the scope of SCS 0108)
Antenna Peramedars with Head TSL at 2600 MHx

V‘xtv:n‘ui&"lx $e0-73)0
—— — - - e — .
Petum Loss 22.8d8 |
General Amenna Parameters and Design
Eloct ical Detay (008 Grcdnn) it ns — ]
rthe loodpoint cor D medsuted
g Ine & diro: rrecd 10 e

Additional EUT Data
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Impadance Measurement Plot for Head TSL
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