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1 Calibration report “Probe EX3DV4” — SN: 3944

S Schweizerischor Kallbrierdienst
Calibr_aﬁon Laboratory of ,-"‘*\ Sasvics sulies & islonoigs
Schmid & Partner C Servitio svizzero di taratura
Engineering AG s/ S Swiss Calibration Service
Zoughiwssirsses 43, BOOA Zurich, Saitzedand z.fﬁi Ny
Accrodted by the Swiss Accrediation Sorvice {SAS) Accreditation No.: SCS 0108

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

Chient Cetecom Advanced \ Cortiticate No. ‘ EX-3944_May26
Ssarbriicken, Germany
CALIBRATION CERTIFICATE
Onjoct EX3DV4 - SN:3844
Caltration procedura(z) QA CAL-01.v10, QA CAL-12.v10, QA CAL-14.v7, QA CAL-23.v6,

QA CAL-25.v8, QA CAL-48.v2
Calibration procedure for dosimetric E-field probes

Caibraton date May D5, 2026

This calbration certificate documents the traceablity b national stendarts, which raalize the physical units of measurements {S).
The measuramants and the uncertainting with confidence prababiiity are given on Ihe lolowing pages and ara part of 1he cecbficate,

All zalbrations have been conducied i tha closad laboratory tacilty. emdronment tamparature (22 + 3)°C and humridity < 70%.
| Calbration Equoment used (MATE eritical tor calbeation)

‘ _;a'%' Siandards 0 CallEration Date [CertAcale No) Sched, Cal
v Sansor ARG NAPADT EN: 101851 Z2-Apr-26 (NO, 2026-007003) Ape2T
Nlype mamaseh combiration BN L1118 26-Mar-25 (No, 2005-005552) Var-2r ‘
OGP DAK-12 SN 1078 T6-56p1-25 [N, OGP-DAK1E-1016_Sepeb) | Bop-26
OCP DAK-3.5 BN 1248 16-Sopl-25 (N6, OCP-DAKI 51243 Sepds) | 5ep-26
TRolerence PIobn EXBOVA SK: 7349 25-J8n-26 (0. EX3-7949_Jan26) Jan21
DAEd SN 1301 Z2-Ian26 (No, DAEA-1301_Janas| Jan-27
Secondary SIBrdarcs 152 Chock Dasw (n house) Sched. Check
AGAE 2020 ? Satup 1 SN: L1408 071-0ct-25 (10, IHGK_AGAP2020-1_0ecies) | oied
OCP DAK-12 BN 1009 24-Fon-2E [No. OCP-DAK12-1028_Fenct) | Fen27
OGP DAK-3.5 SN- 1335 10-Dwe-25 (V0, OCP-DAKS 5-1536_Deces) | Pec2s
Netwark, Analyzer Keysght ESOBIA AL MY54504221 | 30 Gepl-24 [No, B75.CALI8.54483-Sep2d) | Sep26
[ Name Function Sona:ure
Calivrated by Adania Georgadou Laboratory Tecnnician ﬁ : ‘ ﬂ
D
Appeoved by Sven Kihn Tachrical Manager d’M
ssued: May 06, 2026
This caloration cartificate shal not be reproduced except In full withou! wnlten approwal of the bocatary,
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Calibration Laboratory of S& S :m'm'“"’;mmm
Schmid & Partner € gonitiio svizzieo di ,.mm""""
Engineering AG Ny S Swiss Calibration Service
Zeughausstrasse 43, 8004 Zurich, Switzerand G
Accredited by the Swigs Accredtation Senvice {SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement Tor the recognition of calibration certificates

Glossary

TSL tissue simulating liquid

NORMx,y.z sansitivity in free space

ConvF sensitivity in TSL / NORMx .z

DCP diode compression point

CF crest factor (t/duty_cycle) of the RF signal
A.B,C D modutation dependent inearization paramaters

Polarization ¢  rotation around probe axis

Polarization & £ rotation around an axis thal iz in the plane normal to probe axis (at measurement center), ie., ti=01s
normal to probe axis

Connector Angle  information used in DASY system 1o afign probe sensar X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) |EC/IEEE 62209-1528, ‘Measurament Procedure Fer The Assessment Of Specific Absorption Rate Of Human Exposure
To Radio Frequency Fiekds 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 1o 6 GHz"

Methods Applied and Interpretation of Parameters:

« NORMx,y.z: Assessad for E-field polarization ¢ = 0 (f < 800 MHz In TEM-call; f > 1BCOMHMHz: R22 waveguide), NORMx v,z

are only intermediale values, |.e., the uncertainiies of NORMx.y,z does not affect the E2-fieid uncertainty inside TSL (see

below ConvF).

NORM([fIx,y.z « NORMx,y.z * frequency_response (see Frequency Respanse Chart). This linearization is implemented in

DASY4 software versions later than 4.2. The uncertainty of the frequency responsa s included in the stated uncartainty of

ComvF.

DCPx,y.z: DCP ara numerical linearization parameters assessed based on the data of power sweep with CW signal. DCP

does not depend on frequency nor madia,

PAR; PAR is the Peak to Average Ratio that i not calibrated but determined based on the signal characteristics

Ax .z Bx.yz: Cx.p2: Dxyz: VRxy.z: A, B, C. D are numerical knearization parameters assessed based on the data of

power sweep for specific modulation signal, The parameters do not depend on Irequency nor media. VR is the maximum

calibration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer Standard for

f = B00MHz) and inside waveguide using analytical field distributions based on power measurements for f > 800 MHz. The

same sefups are used for assessment of the parameters applied for boundary compensation (alpha, depth) of which typical

uncertainty values are given, These parameters are used Iin DASY4 software to improve probe accuracy close to the

boundary, The sensitivity in TSL corresponds to NORMx.y.z * ConvF whereby the uncertainty corresponds to that given for

ConvF. A frequency dependent ConvF is uged In DASY version £.4 and higher which allows extending the validity from

+50 MHz to +100 MHz,

+ Sphericai isotropy (3D deviation from isotropy): In a field of low gradients realized using a flat phantom exposed by a patch
antenna.

« Sensor Offset: The sensor offset corresponds to the offset of victual measurement center [rom the probe tip (on probe axis).
No 1olerance required,

* Connector Angle: The angle is assessed using the information gained by determining the NORMx (no uncertainty required).

Certificate No: EX-3944_May26 Page 2 of 21
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EX30V4 - SN:3944 May 05, 2026

Parameters of Probe: EX3DV4 - SN:3944

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc(k=2)
Norm (uV/(V/im)E) A 0.56 0.61 0.42 +10.1%
DCP (mV) B %94 a8.1 101.7 +4,7%

Calibration Results for Modulation Response

"UID | Communication System Name A 8 [ D VR | Max | Max

d8 | dB,uV dB | mV | dev. | Unc®

k=2

X | 0.0 0.00 7.00 | 0.00 | 145.7 | £1.0% | =4.7% |
0 Continuous Wave Y| 0.00 0.00 1.00 126.7
Z| 000 0.00 1,00 128.1

X| 0082 6158 | 14.31 ] 1000 | 24.0 | £1.3% | +3.6%
10352 | Pulse (D«10%, T=5ms) Y1 100 | 6061 13.71 —25.0
Z ] 0.85| 6380 | 1549 240

% | 085 G54 | 1428 | 600 | 480 | +1,00% | 9.6%
10353 | Pulse (D=20%, T=5ms) Y| 101 | 6382 | 1367 390
Z| 078 6581 15.49 80

X | 077 | 6755 | 14.26| 3.08 | 950 | £0.9% | =9.6%
10354 | Pulse (D=40%, T=5ms) Y| 0093 | &663 | 1353 §7.0
Z | 6.71 5582 | 1540 96.0

X| 073 68.41 14.25 | 222 | 142.0 | =1.0% | =9.6% |
10355 | Pulse (D=60%, T=5ms} Y1 088 | 68.49 | 1360 146.0
2108 7158 | 1548 14350 |

X | 066 | 6643 | 14.22| 000 | 1150 | =1.7% | +9.6%
10387 | Random (BW=1 MHz, MOD=QPSK) Y| 083 | 0655 73.56 T17.0
057 | 68,70 | 1549 115.0

X | 173 | 6631 14,43 | 0,00 | 123.0 | +1.4% | +9.6%
10388 | Random (BW=10MHz, MOD=0PSK) A R 2 6538 1380 126.0
Z 187 650 | 1549 123.0

X | 0.01 6525 | 1332 | 0.94 | BAD | =1.6% | +9.6% |
10396 | Random {BW~100kHz, MOD«S4QAN) Y| 132 | 76.76 | 11.63 86.0
717012 | 6758 | 1547 B4

X| 262 | 6525 | 1446 | 000 | 113.0 | £3.3% | £9.6% |
10399 | Random (BW=40 MHz, MOD=54QAM) Y1 257 | 6433 | 13.96 117.0
7| 285 | 6753 | 1549 114.0

X | 387 | 6280 | 1447 | 000 | 820 | +1.2% | +9.6%
10414 | Random (BW=40MHz, HIGH PAR) Y| 373 | 6207 | 1397 55.0
Z|a27 8526 | 1544 2.0

Note: For detalls on UID parameters see Appendix

The reported uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
tactor k=2, which for a normal distribution corresponds 10 a coverage probability of approximately 85%.

A The uncertaintios of Norm X.Y.2 da nof atfect the £7-fieic uncertainty inside TSL (see Pages § avd 6).
B | inearization parameter Ledentainty for maxmuim spacted fiakl strangt,
E Uncertainty is seermined using e max. deviation fom toaar eaponse applying rectangutar aistribution and |5 exprassed for the sauam of the Held valuo

Certificate No: EX-3944_May26 Page 3 ol 21
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EX3DV4 - SN:3944 May 05, 2026

Parameters of Probe: EX3DV4 - SN:3944

Sensor Model Parameters
ci c2 @ T T2 T3 T4 T5 ] % |
iF iF v-! msV ? msV-! ms v-2 v-!
% 343 251.75 34.29 20,04 0.00 510 1.22 0.22 1.01
y 40.8 5. 3308 2145 0.55 5.10 0.64 0.47 1.01
z 279 204.16 3411 11.07 0.00 5.03 1.68 0.0 1.00
Other Probe Parameters
Sensor Arrangement Triangular
Connector Angla -1.9°
Mechanical Surface Defection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 12mm
Tip Length amm
Tip Diameter 25mm
Probe Tip 1o Senser X Calibeation Point 1mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensar Z Calibration Point 1 mm
Recommernded Measuremant Distance from Surface 1.4mm

Note: Measuromort distance trom surtace can e increased 1o 3-4 mm %r an Area Scan job

Certiticate No: EX-3944 May26 Page 4 of 21

cetecom advanced GmbH
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EX30DV4 - SN:3944 May 05, 2026

Parameters of Probe: EX3DV4 - SN:3944
Calibration Parameter Determined in HSL

1 (MHz)® Relative Conductivity™ | ConvFX | ConvFY | ConvFZ | Alpha® | Depth® | UncH
' Permittivity” (S/m) (mm) (k=2)

6 55.0 0.75 17.60 18,66 20.49 0.00 1.25 +13.3%

12 55.0 0.75 16.13 17.10 18.78 0.00 125 | +13.3%
450 435 0.87 11.04 11.04 11.04 0.16 1.30 +13.3%
600 42.7 0.88 10,39 10.39 10,38 0.10 125 +13.3%
750 419 0.80 9,54 10.22 .89 031 1.27 +11.0%
850 415 092 .08 9.72 S.41 0.31 1.27 +11.0%
200 415 0.97 a9 9,55 9.25 0.31 1.27 +11.0%
1450 a5 1.20 8.17 8.75 8.48 0.32 127 | #110%
1640 402 131 804 861 8.34 0.32 127 +11.0%
1750 401 1.37 7.06 8.53 8.26 0.32 127 | +11.0%
1800 400 1.40 786 B.41 8.15 0.32 1.27 =11.0%
2100 398 1.48 7N 8.26 8.00 0.33 127 | £11.0%
2300 395 167 758 8.10 7.84 0.33 127 411.0%
2450 38.2 1.80 745 7.98 7.73 0.33 127 +11.0%
2600 35.0 1.96 734 7.86 7.61 0.33 1.27 +11.0%
3300 382 2N 584 733 7.10 0.34 127 +13.1%
3500 a7.8 2.91 6.72 7.10 6.96 0.34 127 £13,1%
3700 37.7 312 6.60 707 6.84 0.35 1.27 =13.1%
5200 36.0 466 5.31 568 5.50 0.32 127 | £13.1%
5300 359 4.76 522 5,60 5.42 0.31 127 | 413.1%
5500 356 498 4.90 525 5.08 0.29 127 | #13.1%
5600 355 5.07 4.86 521 5.04 0.28 127 | +131%
5800 353 5.27 4.98 5.31 515 0.27 127 | +18.1%

C Froquency valdity above 300 MHz of =100 Maz ony npples tor DASY va.4 ard higher (see Page 2, ee It 5 restricted 1o =60 Madz, Tha uncertainty 5 the
RSS of the Cormd uncarininty &1 calbasion reguancy and tha unceetainty tor the indicater Mequoncy band. Frequency validity befow 300 MHz s =10, 25,
40, 50 and 70 MMz Yor CornF assessments at 30, 54, 128, 150 and 220 MMz respoctvely, Valdty of ConvF assassod at 8 MHz Is 4-9 MHz, and ConvF
assessad At 1IMH2 18 8-10 MHz. Above 5 GHZ treguency vasaly can ba extanged 1p + 110 MHz,

F The probes are cfibrated using Sssue simuisting liquids (TSL) that deviate foc ¢ and o by less than +5% from the target values (typically batter than £3%)
ang are vald for TSL wilh devations of up to = 10% # SAR corection is applied.

S AlpsaDepth ara determined during casbealion. SPEAG warranis that the remairing deviation due 1o the y efoct aher compansation s aways ¥ss
1han £1% for frequencies below 3 GHz and balow +2% for frequencies between 3-6 GHz at any distance larger than halt the probe tip dlamater from the
ooundary,

H The stated uncertainty & the total calbmsion uncertainty (k ~2) of Narm. CanvF. Thi is equivalent to 1he uncertanty compangnt with the symbel CF in
Table & of EECIEEE 62200+1528:2020

Certiticate No: EX-3344_May26 Page 5 of 21

cetecom advanced GmbH Document No. 1-2154-25-01-11_TR1-A301-R02
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EX30V4 - SN:3844 May 05, 2026

Parameters of Probe: EX3DV4 - SN:3944
Calibration Parameter Determined in HSL

1 (MHz)° Relative Conductivity” | ConvF X | ConvFY | ConvFZ | Alpha® | Depth® UncH
Permittivity® (S/m) {mm) th=2)
6500 34,5 6.07 517 5.54 538 0.20 127 +1B.6%

C Fraquency vaidty is —-600/+700 MHz 0t 6.5 GHz, + 700 MHz a1 or above 7 GHz, ard <150 Mz a1 9,85 GHr The uncectsinty i the RSS of the ConvF
uncartainty a1 caldration frequancy and tha uncertainty for the maicated frequency bard.

F The probes are callbrated using tissus simulasieg Tquids [TSL) that geiate Yor £ and o by k2s than +10% bom the targat vales (typonlly betser than +5%)
and are vakd ‘or TSL with deviations of up to £10%,

G aphaDepth are cetermined during calbration, SPEAG warrants thal the remairing devistion due % the boundary alfect ahsr Compareaton & akays ks
than + 1% Sor frequenrcies beiow 3 GHe: bolow £2% 9 Koguencies batwean 3-6 GHZ: and below 4% for frequentes botwaen 6-10 GHz at any distarce
lamar than half the peoba tip Sameter from the boundary

" The sintod uncartainty &= the %otal calliration unoariuinty (k = 2) of Norm-CorwF, This is equivalent o Ihe uncertainty component wi the symbot CF n
Tabie 9 of £CAEEE 62208-1525:2020

Certificate No: EX-3344_May26 Page & of 21

cetecom advanced GmbH Document No. 1-2154-25-01-11_TR1-A301-R02
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EX3DV4 - SN:3544 May 05, 2026
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide:R22)
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Uncortainty of Frequency Response of E-ield: +6.3% (k=2)

Cenliticate No: EX-3944_May26 Page 7 of 21
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EX3DV4 - SN:3944 May 05, 2025

Receiving Pattern (¢), 7 =0°

=600 MHz, TEM, 0°

=1800 MHz, R22, 0°
a0*
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e 100MHz  —e-GOOMHZ - 1800 MHz e 2500 MHz

Uncertainty of Axial lsotropy Assassment: +0.5% (k=2)

Certificate No: EX-3844_May26 Page 8 of 21
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EX3DV4 - SN:3944 May 05, 2026
Dynamic Range f(SARusL)
(TEM cell, foya) = 1900 MH2)
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Uncertainty of Linearity Assessment: +0.6% (k=2)
Certificate No: EX-3944_ May26 Page 9 of 21
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EX30DV4 - SN.3044 May 05, 2028

Conversion Factor Assessment

1+1800 MHz, WGLS R22 (H_convF)

155
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Deviation from Isotropy in Liquid
Error (.47), 1 = 900 MHz

.
ey

a
H
4
‘
!
J4
1
1

135

70
315
X (deg) ae0?

-1 -08 -06 -04 02 O 04 08
Uncertainty of Spherical isotropy Assessment: +2.6% (k=2)

Certlficate No: EX-3544_May26 Page 10 of 21
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2 Calibration report “Probe EX3DV4 — SN: 7852"

Calibration Laboratory of AL e, e §  Schweizsrischar Kalibiisriiana)

Sokmic & Partner Y 5:}_.}:__/4:33 £ <\ c Sendlen aulssc détsionnage

- y 4 Tvizia svizzero di fsrstur
ey HAcRA ge di thrutute

Englneerng AG ,,?::-:Q\ . 7/ S Swisa Calibmation Serviee

Zevgrauserasoe 43, LUC2 Zuid . Swioe g o s

A adizd Ly Vs Swee Aosedlalior Samnisa (385 Arcradiion No.: SCS 0108

The Swiss Accreditation Service Is ooe af the sionataries to the C£&
Muttixieral Agreement for the recogniiion of calibration cerlifivatas

Cligmt . Cetecom Advanced Crriicste No. EX-7852_Mar26
l Saarbrdcken, Germany :
CALIBRATION CERTIFICATE ]
Cljsci EX30V4 - SN;7a52
Calbation prozedane s QA GAL-D1.v1C, QA CAL-12.v10, CA CAL-T4NT. QA CAL-23.v6,

QA CAL-25v8. QA CAL-45.%2
Calibraton prececure for dosimet-ic E feld probes

Selivaler daa htarca 12, 2026

Ths zabbrsion cesafizae drcurenss the tecesb iz to 1aboal zandandz, wack realan S ahesiza! s ot mzasaemznls (S0,
Tra N3agureNants oo 3 JRCANIIES Wil S0V 0333 2Cba D By are Gvan o 13 Iowirg 03498 30 @ Lol e carl Toale:

N ealbeahons fawe annr eoreiyhed oo neand chomtery Bl freranmens emparaties (22 103 A08 Fumelly < TS

Calisme e Dpapevmtesns (WETE creeal b citlhabioe

U PAmary SAndands CRiera; 0 Dale [ Ceelilizza K. Suley! Cyl,

U PravEersnr BAR MRPALT ZE-A5(-28 N, 222E-001480) Ly -E6
NP AR COMINGT 0 ZR-Mar-E5 tho 27 T-042681 a2
TGP LAKS? “E-Sept-25 Mg, COP-CAK E-107€_Ju225) | Swpdk
DLUPLAK &5 FeSAPEAE NG, DOP-DAKE 5-1249_5a028) | Seaif
Heerzrsz Prooss LRICYE ZA AN b FR-7 345 _JArZRL JRF-T

] 22 Jan Zh M. LaEd 131 _Iarse) WRr-A7
Sevanvery Sianve is | . Chees Dalz ¢ n sz scbed. ek |
ATAF 7000 Salp - IS0 | 01-00es ko I1CK MSAPELES | Dot © e
NCF G172 SM.een 24-Tu3-05 Mo, DCP-DAKI2-102d Fe Frk-2s
0= 438 BRI 10-T005-28 The, OOP-IWCL 5000 Deegs)  Decas

Namre Fanxca Sgraane
Caibraid ty HErRg 12 Almakta Labn ricry Tarkacian oy s ST |
v QiR A RICY Ci fl}; ""u[;‘k '.»‘{'.{,"/'\'PS. 0((_[

fpproved oy Swrn £0an Tagnnics: MEAF) 0 'E? c?."-\-c-a”

1520ed: NMarel *3 2028
Thiz exilamrar cartban shal net ba epeacuied Seagtin lull sl ool voitler eppeeeal o e bakeesiars.

Cerlif Gt MNo: EX-7a52_barsi Papa 1 of 2"
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Schweizerischer Kallbrlerdienst

oo S
Calibration Laboratory of ¢ Service sulsse d'étalonnage
S

Schmid & Partner
Engineering AG
Zeugheusatrasea 43,3004 Zurich. Switzarand

Servizio svizzero di laraturs
Swiss Calibration Service

Acerscited by the Swiss Aoosaitatiz: Seies (S8 Accreditation No.: SCS 0108
The Swiss Accraditation Service is ane of the signatories to the EA
Muitiiateral Agreement for the recognition of calibration certificates

Glossary

TS0 iasue aimlating fquid

MOCRM Y7 sansitivity Ir ‘res space

ConwF sensitivity in TEL S NCRMY w2

nee diezle compressior paint

CF crest factor (1ieuty._cyele) of the 8F zgnal

AR D medulation dependert lirsar zaton paramelers

Polarzalon @ i rotalion arourd probe axis

Polarizztion £ it reraticn around an axis that is in the plane normal 1o probe ax s (at measurement conterl, L2, & Dis

rormal 1o prabe axia
Conrector Angle  [nfermation asad in DASY gystem Lo align oroba sensor X 10 the redpt conrdinate system

Calibration is Performed According to the Following Standards:

2) |[EC/IEEL 622031528, “Measureran! Prosadura For Tha Assessmant OF Specfc Absompton Rate Cf Human Expesu‘e
To Radio Frequency Fields From dznd-Hald A~d Bady-Worn Wireless Commuaication Devices - Part 1528: Human
Medsls. Instruranaticn Anc Procedures (Frequency Fange of 4 KH2 1o <0 GHZIY, Gelober 2020,

a) KOB 862564, "SAR NMeasurement Sequiemerts far 120 MHZ ¢ € GHZ'

Methods Applied and Interpretation of Parameters:

MORMY, 7. Aesesacd for E-field polarization ¢~ 01 = 300 MHz in TEM=call: f = 1800 MEz: R22 waveguicle). NORKx y 2
are cnly interrnediate valuss, 9., the unczriainties of NORNMY,y z coes not affect tre E-hiale Lncerlzinty nside TEL jsap
below ConF!.

MORMT 7 = WORMy, .2 * frequency respense (sea Frequency Response Charl. This lingarization ‘s Implamented in
DASY4 sofiware versions laler than 4.2, The urcerianty of the freguenay response is included Ir the stalee uncarlzinty of
ConyF,

DCPyy.z: DOP are numariczl linezrization pasameters assesses based on the data of duwer seosp with W signzl. DCP
deas mot depend an frequency nor madia.

FPAR: PAR it the Pesk 1 Average Ratio that s not calibraled but deterined based on the signal chamacieristics

Ax oz Brez: Cunz: Dk w7, VX w2 A, G, O, U are sumerical linearization passmeters asspssed based on 1he dam cl
povier swee for specite medulalion sgnal. The parametess do not depend on fraguancy nor media, VR & the maxinum
calibratinn “znge exoressec i1 RS vollage acrezs the diode.

Convf and Bounoary Effeet Paramelers: Assessed n fiat phartem uaing E<ield (o7 Temperaure Transfer Stardard for

f = BCOMHZ) and inside wavsguide using aralytezl field dissrbutons based on power measuaments for { > 80C MHz. The
same selups are used for assessmert of tha pasameters apolied for bourdary compersation (alpha, depth) of which typizal
unoertainty valuas are given. These parameters are used in DASY4 sclavare L improve prebs acouracy close to the
bourdary. The sansitivity in TSL cormesponds 1o NORMYX, y.2 ~ ConyF whereby the unnsrainty corrasponds to that given lor
CamsF, A feavency dependent ConvF is usad in DASY version 4.4 a~d higher wh 21 allows axtendicg Lhe validty from
LG0MHZ o =100 MBZ,

Spherical isatrany (303 devialion from iealrooy): in a fislo of low gradients realized uaing a fat phastom axposed by a paich
antenna.

Senear Cffser: The sersor ofiset conesponds (o s offise: of virtual measurement center from the probe lip fon prebe axis).
No folerarce equired,

Connactar Angie: The angle is assessad using the informatior nained by determin ng the MORM o uncerainty requined).

.

-

Cer.rifiaate No: EX-7852 Margs Pzge 2 of 21
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Parameters of Probe: EX3DV4 - SN:7852

Sensor Model Parameters

¢ | c2 e | w [ v | T | T | 75 T6
{F F gl msV ¢ msY ! ms vz | oyl
x B8 4851 32.55 3.13 0.C0 4.50 0.44 G 1.0C
8.2 44.42 3262 et 0.00 4,20 048 C.0a 1.00
55 29.39 3213 245 0.00 4.91 0.5 | 000 [ 1.00

Other Probe Parameters

Senacr Arrangemant

Triangular
Connecter Angle -30.8"
Mecharical Surtace Deleetion Mode enaslec
Optical Surface Detecton Mods disanlec
Preae Overall Lesgth | ga7em
Prone Body Dizmeer : 12mm
Tip Leagih amm
| Tip Ciameter - 2.5mm
Probe Tip to Sensor X Cad oralicn Point Tmm
Prohe Tip 10 Sensor ¥ Cailoralion Poinl 1mm
L Probe TiP 0 Sensar Z _Calibratinn Peint | 1mm
Hecemmensed Measurerment Distarce from Suriane | tamm
Hote: Meazarement 2islanea inm 5LRA0E G0 0 D2EE0 00 34 000 | 9 Aves S oo, 3 ‘
Certificate No: EX-7852 Mar26 Pﬁg{: daf2s o
cetecom advanced GmbH Document No. 1-2154-25-01-11_TR1-A301-R02
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LX2DVE - SN:7852 March 12, 2026

Parameters of Probe: EX3DV4 - SN:7852

Calibration Parameter Determined in HSL

| t(MHZ)E Relative Conductivity®  ConvFX  ConvF Y l ConvFZ | Alpha® | Depth® UncH

Permittivity® (Srm) (mm) {k=2)

750 1.8 .69 875 g6 | 974 | 038 127 | 1110

85 | 415  paz 5.50 8.70 547 | 038 127 | +110%

300 a5 0.07 842 s62 | ©88 9.39 127 | £11.0%

1780 4.1 1357 7.26 743 | an0g 238 127 4110

a0 400 R 565 701 ¥.51 0.8 127 +110%

2630 5.2 .80 5.12 5.34 590 0.38 1P| =91.0%

2600 390 .96 6.32 622 | 704 0.38 127 | 1105

3500 R 2.41 5.8 B0 5.55 037 127 | 120

3700 377 3.2 ces | 697 B.4¢ n.ar 127 | =134%

3000 375 33 | se4 595 650 | car 127 | s13.0%

| sem | a0 .68 402 S04 se8 | o043 127 | +130%

5300 95,9 £76 ags | ae? 540 | 032 w27 | #13a%

S50 35,8 496 452 483 504 a.a0 127 | #131%
500 3535 5.07 44y 450 500 | 020 27 | 4131% |
5800 a5z 5.27 443 453 493 2.27 127 i134%

¢ Franieny vaizily abasa 300Kz of L100K He iy spules lor DASY vd 4 wrd highe: (sex Suge &), ese b s rasirched to 25007 Tha srceranie £ e
ASS ol ke Surn™ wnzeniairty 21 zalbwe on ranuancy Ao tha arcetanty 1 the nolice a0 equercy Lard. Tegoeosy velidity boow 200 0Hz is =70,
44, 50 ard 70 ME2 00 Oorn® seeeegmants £ 30, 34, 120, 150 o 220 Mz wspoxtunly. Yalmily o7 Donck assarsad 673 M2 is -9 0He, &8 Cory
wrgezzed W 130Hz i E-15 B2, Akeer G GHY ey W sy can 38 extanced 1o £1° 0K He.

¥ The pose e calivialed ssing ssue sirutig bauins (TS0 atdwars e and o by €28 har L35 [ e aipal values dypinally buttes ar <27
1 AT AR T TELWHE daaions of us o J10% ©SAT oursslione s apaled.

S flpteDesth are determined during cibeabiar. S =00 ware Als e the tangiring devialion dae o e searery eflest afer COMPENGINNr & SME s
N L1 hor rapuancias beow S 0HE 21 bebon #2348 far hemeriies mmneses 26 G2 a1 any d2ia0ce srge than Fal he sose (p disimeter iron i
wuLdary.

=,
"

© hs stenan uncantsiny @ tha tetal salbatea ureerainty ik - 2 of horm Carvk Ths 15 860001 19 76 uncerlainty componert with the cymbzl OF in
Task 8 o ICCUICELD G2803-1526:202),

Cerilicals No: EX-?S_52_rdal‘éé Page 5of &°
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EX3DV4 - BN:7as2 March 12, 2026

Parameters of Probe: EX3DV4 - SN:7852

Calibration Parameter Determined in HSL

1 {MH2)¢ Relative Conductivily® | convF x | ComvEY | ComvFzZ Alpha® | Depth® UncH
Permittivity® Sim) {mm} (k=2)
G300 345 5.07 468 | 470 541 0.0 127 “18.6%

¥ Feequercy validine & ~BC0=TOXMHz &, 2.5 GHz, “TRON 2 ot o sz 7AF2, a1 £150 MHY at B 36 GH2 (3 uazariadnty 15 Iha FES ot e CoreF
HreetA Ay At ORI MEUency ans TE USArLEInt o U wzney b,

F Tho praties 2 calbrated Leing ~ssie 2moiating uice iT50 el dav 6.2 for v and o by less et —1 0% Trons e targes visbys (vanealy ester thin -
gl gr2 valid Tor TSL vt sevislizre of up ta +10%,

S ARMRTIIEHIN 656 G3LErTTNAS Gurnd Sal el o, SPEAG wearar iz ihat M ramaini ey geainon e 1 2an banrdary 2feet alter samasncatan Is alaeys 1685
Hhiart +1'% dor frequencies bokaw 3 GHE; 20 cw <P 0 fmquencies bateasn 3-€ GHz. 812 balra 1438 Ton ecoensie beosen 8410 Gz o any sistires
farger Ihea Pt a8 peba tp damelz o n e beunay

" Tra stated urcesainly is e ol calisrabor wizsiinzg & — £ of o Gowem This 2 aquivalaet 1 e LosRTAly cemaorant with U symto! OF =
Talye 9 of IZ0VICEL £220%-° 5202021,

Ce-tifcate No: EX;?HbE Margd Page Bof 2t
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EX3DV4 - SN:7a52 March 12, 2028
Frequency Response of E-Field
(TEM-Celk:ifi1 10 EXX, Waveguide:R22)

,-5 T T o

14

13+

|

s 12 .
B 0
[
£t
g ...
£ e
2 e SN s
o 1 e -
z B
2
-
g 08I e
2
4
I

.7

056 4

05

L A it L L b SRS FaS— -
O PG 400 S0C 800 TOCD 1200 1400 1600 “RCD 2000 2200 2400 2600 2RCO 3000 3200
I [NIz2]

a-TEN —4—Rz2

Uncertainty of Frequency Response of E<ield: Z6.345 (<=2

Certteate Ne: EX-7B32_Mar26 Pags 7 of 21
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EX3DV4 - SN:7a52 Marcs 12, 2026

Receiving Pattern (¢). 7 =0°

f=6C0 8Hz, TEM. ¢° = HCOMHz, R22. 0

Roll 7]
—»—-100 MKz ——HCD Mz 1800 NME2 « 2500 MHz

Unecertairly of Axial lsotropy Assesament £0.5% (k=2)

Corllcate No: EX-7852 Mar2g Pags B of 21
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EX3DY4 - SN:7a52 March 12, 2026
Dynamic Range f{SARyg.)
{TEM cell, fuyq = 1900MHzZ)
1067 . : - r— - -
R i
/ -~
107 | y o ]
/ /“{’ ’_,Q 4
&7
#
T o
2 1Y
Z i
c
o
o
=
g
= “]d - T
wed
0% - P v
[ >l
« ;
102 107" 1c° I 162
SAR [mWem?)
~= - N0l compercated —a—comaensatad
P T T T
[
1
o
B - / AR
§ n - ~‘—-o—-0"-0—-4—“_. —_;,.-::1-“:_-.—_'-“— »‘——0—-.—- el gy el
w L
-1 \\
_9 i PRI S | et L 1 '\ 1
107 10 107 10° 107
SAR [mWiem?)
—=- Not OMpRIsAtan —e - Sompensatec
Unce-tainty of Lnearily Azsessment: LHLESH (k-2
Cerificate No: EX-T852_Mar25 Page G i 21
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Conversion Factor Assessment

$=21800 -z, WELS R22 (K _somw®:

SAR [(WikglW]
@
r

|
10 -

o 0 20 an an

—s—a~ahrizal ——measiined

Deviation from Isotropy in Liquid

Errar {54}, f -~ SD0RMHz

I

r

=
1
-~
'
1

Ceviation
3

133

A E15 aand
X e 2 At

g

4 - -06 -0A4 -02 0 02 04 DS (8
Uneertairty of Soherical lsuliopy Assessrent: - 284 (k-2)

Cerffizate No: EX.7852_Ma28 Page 10 af 21
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3 Calibration report “750 MHz System check dipole”

Celibration Laboralory of
Schird & Parner

Enginzer ng AG

Zuagngeatasen 42, BLUS aurch, Su satynd

Peurwdisd 9y T3 S ss Sonrccnaten Seevy (T8

Schweissdactar Kalloricrdicnst
Sarvlce suisse Jeshonrage
Sarvizia sdzzero di laralum
Swiss CaFRrvion Servics

acareditation No.: SCS 0108

The Swise Accrxdilatian Scrvice i one of the gigaplones e ihe EA
Multitsters| Agrwainant far the cecogrition v enlibraton oactileates

chent Cetecom Advanced

l‘ Sasrbrichen, Gearey

Caritcate Hu.

D750v3-1041_May26 l

lcnuananoncenﬂrwnrs

‘ Tlivs. 7SOV - SN: 1341

Tl Q10 frovraures

QA CAL-056.v13

Calibration Preeodure ‘ar SAR Yalidaton Scurges between 0.7 - 3 GHz

‘ Fatkreazn dals Wiy 6, 2G26

ik alberan moeate o ek e (ha asaT Iyt ny crad v, alid Rl IR phescel 00 of s s ents 191
i BRI A7 T e n s P SV RRRES 27080010y wre v o P Dinalng 0000t wre we pa | al tia 0 evie,

LIl cafbeztans S poon cunvusad in tha

Talnehan bquipment usse SMSTE eriatl 1 caialiond

c

RH: 100951

THakns T 230
D=0y
Kl

FRmeecary Slercands | | CUreal
ATAD Sy Roren | &7

TEina Ganzalor A% SHETRG

Winaad SM_A

Hamz

Unlbroed by

AECIn Soocg e

Sppeoasd 1y Sz 4iir

1Fiz caibrdion it axazhel rotbe repeadazec enceplin '

Sartieate ba: DTSONG-1341_Meyas

a2 U e o,
IR

il s wrmen appeoal o T luvurelerny,

Aberztery wxlizs st R samneatae 122 000 and humicdly T3

scnaduee O3 |
A

Nioh
| dem2r

2 op

N, L2

T AT EFeaE Shek
bay-23
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FrLresier

ataginry Tasrizan

Taaviza Manager

Iszyed: Moy 3.9710%
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S Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di laratura

S Swiss Callbration Service

Calibration Laboratory of
Schmid & Parther
Engingering AG

Zzugnauseirasse 43, 004 Lurlsh, Switzariznd

Ancredited oy the Swiss hcoreciater 3srvics [SAS) Acereditation No.: SCS 0108
The Swiss Accreditation Service is onc of the slgnatories to the EA
Multilateral Agreement for the recagnition of calibration certiticates

Glossary

TSL tissua simulating Iquid

CorwF  sensilivity in TEL /NORM x.y.z
NA not anplicable or not measurad

Calibration is Performed According to the Following Standards

o IECACEE B2204-1528, Measurement Proceduse “or The Assess—eart OF Spacilic Absomticn Rate OF Human Exposure 0
Radia Frequercy Fialds From Hand-Held Ard Bocy-Wo-n Wirgless Communicaticn Devices - Part 1528: Human Medels,
Instrumentation And Prosadu-as (Froguency Range of 4 MHz to 10 GHzY, Celober 2029

« KDB 885664, 'SA3 Meagurement Roguireverts ‘ar 100 MHz to G GHz'

Additional Documentation

= DASY Sysiem Handbrok

Methods Applied and Interpretation of Parameters

+

Mozsurement Conditons: Furthar catals are avaliabiz from tae Valination Reaoer: al the ard of the certfizate, Al fiques
stated in tha cerlificale are valid at tae frecueney indicatec.

Antenna Parametars vith TSL: The dipela is mourtad win e spacet ta pasition its feed noint exactly below Lhe center
marking of the “lat phantem sactivn. with tha arms arieated parallel sc tha body exis,

Foad Point Impedanca and Refurn Loss: Thase paramaters are measurad with 1he dipsla positicned unger the liguid filed
shartom. The impedanca slated is tarsformed from the ~easurament al he SMA connectar 1o the feed poirt, Tne Return
Loss ans.res iow reflected power, ha uncerainiy required.

Elactncal Detay: One-way de'ay hetwaen the StAA connector and the antenna ferd point. No uncertanty required,

SAR measured: SAR measured al the siated anteara irnut pawer.

SAR normalized: SAR as measured, anrmalized ta an inoul power 9F 1 W at the anterna carnector.

SAR for nominal TSL parsmelers: The measured TSL narameters are used to calculate the nominal SAR result.

-

-

Tha reporied uncertanty of measurement s siated &3 the standarg uncerainty of maasuramen: mulliphed oy the
coverage factos k-2, whick ior a normal distrisution corresponds 1o a coverage prebabilty of approximately 95%.

Certificate No: D7S0V3-1041_1ayas Page 2 915

cetecom advanced GmbH

Document No. 1-2154-25-01-11_TR1-A301-R02
Untertuerkheimer Str. 6-10, 66117 Saarbruecken
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0780%3 - SN: 1041 Wy B, 2026

Measurement Conditions

DASY system confguraion, as far s net givar on page 1.

' DASY Version CASYE Module SAR 17.0.4
| Extrap&lation Advarsad Extragoiation |
—P—hamom A a&ular Flzt Phantom
Distance Dipole Center - TSL 15 mm with spacer
Erequendy V 750MHz = 1 KiH7 B

HSL parameters at 750 MHz

The followirg paramelers and calcuiations were applied.

Temperature | Permittivity Conductivity
Nominal HSL parameters e2.0°C 41.8 Q.89 mho'm
Measured HSL parameters 1220 =0.2)°C 43.3 16% 0.88 mha'm =6%
HSL temperalure change during test | <0570 |
SAR result with HSL at 750 MHz
SAR averaged over 1 em® (1 g) of HSL Conditian
SAR for nominal HSL paramecrs 24 dBm input powicr 2.13 Wikg
SAR for nemtinal HEL parameters nemmalized ta AW | 248 Wikg #17.0°%0 0% - 2}
< -
= = ul
SAR averaged over 10 cm® (10 g) of HSL Gencition
SAR for nominal 5L parameiers 24 dBm irpul power 1.40Wkg
SAR ‘or norminal HSL parameters nermalized to 1W 557 Wka L1R.S% (k=2)
Cortificate No: D7S0VE-1041_May2g Paga 3cf 6
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D750W3 - SN 1041 May 6, 2028

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with HSL at 750 MHz

impadance 3560+0.2i0 l
Returr Loss -25.5 dB

General Antenna Parameters and Design

[ Clcetiical Delay fone directicn [ 1.013ng 2

Aftar long term use with 100W <adiated pawer, enly a slighl warming of the dipale near the feedpoirt can ba measured.

The dipc'a i made of standard semivigid coax'al cable. The center corductor of fae feading line is directly conrected to
t1e secord arm of tha diocle. The arlenna is therefore shert-cirsuited for DC-signas. On some of the dpcies, small end
caps are added lo tha dipe'e arms in order ta improve matshing when loaded according 1o the positicn as axprained n the
"aasurement Conditions” paragraph. The SAR data ars not allected by this change, The overall dipale length is still accereing
ta the Standard. Ne excessive foree = ust be aoplicd to the dipole ars, because thay might bend or (e seidered cannections
razr e leedocint may be damaged.

Additional EUT Data

I tarufactured by SPEAG ‘

Cékt-iQIr';i{tc Ne: [750¥3-1041 _May'z‘.ﬂ “age Ll g

cetecom advanced GmbH

Document No. 1-2154-25-01-11_TR1-A301-R02
Untertuerkheimer Str. 6-10, 66117 Saarbruecken

Page 25 of 79



cetecom

advanced

D75043 - SN: 1041 Nay &, 2025

Systern Performance Check Report

Summary
Wizedn Fomcurewy k2] ™ Piann: [dEe]
LTSI - ANIDET T30 Hil 4

Exposure Conditions
Py ren= Sertinn, SL lies Stancefmm] Inte Trmos LD Sreqavrey [WH Chomd Nobe Comesslnn Svemee ™50 Dunduclele (S0 <0 TSLPermitviny
Fat 5 ovc-- TSN .66 i «ia

Hardware Setup =
Fhantem 18, Mracarms ety Arobe Caltraton Sate 2ak, Caliv atiza Do
VIR Cente MEL. 2026 €5-03 IXITINA = A% 430, P eESDT 20 DA% S=080h, 2Dt =i/-14

Scans Setup Measurement Resuits

oo bean Frewm senn
Crd Exeams imr) IO Dare EEIG-23-06
Lo c Sups ] Sooehdbs s LSAR10 MUKl 205
Seesor Surfar f=m| A aeaR g WKyl TAG
Crades Grid Vg Fower 2rm1 iz SR
Cowcing Ratio [ I:wer Steny Tea=ind
M NiA Scall*g Fattor c®)
Surfune UescLon WS e p Ty Lumadien Posus [ Nanwrias
yren Wathgd Merrooee
0443 = 3.00 WiKe
Coslilicale No: C730VI104 Wayés Faie Sol G
cetecom advanced GmbH Document No. 1-2154-25-01-11_TR1-A301-R02
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D7SOVS - SN: 104 Nay €, 2024

Impedance Measurement Plot for HSL

S11 Smith (R+]X] 5cale 1.00
=1 730.000000 MHz 55.61% O 0.220 jQ

16.00
.00
0.00

-5.00
-10.60
-15.00
-2C.00 1
~25.00 |
-30.00
-35.00

=1 750.00DC00 Mrz -25.475 dB

600,00 Foo.ne 800.00 [00.0n
MHz

Cerlilizate No: D750v3.041 May26 Page 6of6
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4 Calibration report “835 MHz System check dipole”

Callbration Laboratory of S, B Setbintachn Kabbejenton

Sehmid & Partrisr et @ Service suisse d'etalonrsge
CAITTHER & , Sarvizio svizzara di farnfurs

Faginesring AG P S Swiss Calibralion Servive

Ze)ausztassa 43, B0 2Lk S zerid Tt

Anradhad by ©vx Swis LawellRian 53t (R0E) Accraditatian to.: SCS 0108

The Sai=s Accreditation Service is one of the signatorivs 1o the 0N
Muttitaieral Aggraamant for tha racegntiion ot calihration rerlifzatae

Cliant Cetecom Advanced Critiicatn Mo, | D§35v2-4d153 Apr26 ]
Saarbriicken, Germany
| CALIBRATION CERTIFICATE 1
B -
(:hjant DB3EVE - SN: 40763
Sulleslion prosedore sl QA CALDE NS

Calibration Frocedure for SAH Validation Sources balween 0.7 - 3 GHz
Celimeanivr das Apcil 30, 2026

T caltealion saThizats decuments e 1eeakilfy 100G 00al 2lerdarve, wiveh ra3i7a the prys Cal urils ol wesgviamerie (S0,
132 MERSHIEMANG AFE 792 UNZANNT S Wh conr covee pabeb Iy 200 piven an Ibe wlivaing paees aod are aart ot IFe cerlraae

Al cpibyaizrs bava 236 Corc el moya 2086 b alary 2ol avdmamant /e maars 1w (27 200 ana Furvelly « TR

Caibraien Fyapmentugec METE o cal e callealim;

PArary SIangeris i Cel Rea el K, Sehaoules ca |
Prvar Zeare FAR MRPAL T Bk TOIRRT O0-Bn <25 [, FEE L0 A, ApT-7E
Prrvar 2oy FAS AR B B R T S R S R S RN

SEECiim ArRlyZer RS FEYLD Sho121837 78 50%PE (N¢, SA30A3E011388)

S Emm mlEa g o0 FA-MAr-ZE (NG, 21950055601

CL= 204 12 TEnanl20 1. DLF-DAR1 2. 15 _Rafsn)
CC= 0043k T6OSIRE 20 (M. OUF DA 1280 Snpihy
Rubrrerae Trobe CXAIN s barEl che EXS 2

CIedp “Gelobr 2l (His UNZEp 186 Fakat)
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. i i \\\\--'-"""'7,,' S Schweizenischer Kaltbrierdienst
Calibration Laboratory o St o Service suisse détalonnage
SChfmd & Partn‘er = Servizio svizzero di taratura
Engineering AG _ Lt S Swiss Calibration Service
Zeughaussiraese 43, 8004 Zurich. Switzerlane R
aceredited] oy the Swizs Accreditstion Szrvze (SAS] Accraditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreement for the recoghnition of calibration certificates

Glossary

T5L tissue sirmulating lgaid
CowF  sensitivity in TSL/NCORM x vz
N rot applicabie or not measurad

Calibration is Performed According to the Following Standards

« |[ECYIEEE 62203-1528,"Measuremerd Procedure For The Assassmant (Of Epecitic Absorpton Rate Of Hurman Exnosure To
Radio Freguency Fieids From Hand-Held Ard Body-Worn Wirgless Communicalion Devices - Parl 1528: Human Models,
Irstrumentaton And Procecures (Frequercy Bangs of 4 MMz jo 10 Grz), Octeher 2020,

- KDS 86586¢, "SAR Measurement Reguiraments for 100 MHz to 6 GHz!

Additional Documentation
« DASY Sysiem Hardbaok

Methods Applied and Interpretation of Parameters

+ Measgrement Conaitions: Further deta'ls asa availabla from tha Valicatior Keacrl al the and ct the certhizaie. All tigures
stated in the cerdiiicate are valid at the ‘reguency ndicatad.

Antenna Parametars with TSL: The dipo 2 is mauntad with the spacer te pesition its feed point exactly balow tha center

mar<ing of tha fat phantam 2action, with the arms oriented paralial to the body axis,

Faed Poini inpedanse and Relurn Loss: These parameters a2 measured with the dincle pesiticnea under the liquic filled

phartom. Tha impesance stalad is lransiarmed frar the measuremen: at the SMA sonnector to the ieed point. The Returr

Lesz ersures low reflected power. No uncertainty raguired.

Flectrical Delay: Ore-way ogelay setween the SMA connector ard the antenna lead point. Mo unceriainty raquired.

SAR measured: SAR measured a: tha stated antenna input peveer.

SAR normalized: SAR as measured, normalized to an input power cf 1 W at the anlerna sanracior.

SARJor nominal TSL parameters: Tha measurad TSL pararaters are used e calculate the romiral SAR resull.

*

Tha reported uncertainty of measure™ent is stated as he zlandare urcartainty of measuroment muliolied 2y the
coverage factor k=2, which for a normal disiricution correspands o 3 coverage prebab lity of agproximately 95%.

Certificate No: DB835VE-4d1538 Aor26 Page 2 of 6
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D835y 2 - SN 4d153 Aprl 39, 2025

Measurement Conditions

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

E\SY Version BASYS Mocule SAR 17.0.4

' Extrapolation Advanied Extranolation
Phantom Modular Flal Phartom

i Distance Dipole Center - TSL 5 mm 7 with spacer
Frequency 235Mkz 110 Hz

HSL parameters at 835 MHz

The lollowing paramelers and calculatiors wa‘e appliad.

Temperature Pormittivity Conductivity
Nominal HSL parameters 2223°C 415 £.80 mho'm
Measured HSL parameters (22.0 10.2C 42.4 =B% 0.21 mho'm =6%
HSL temperalure change during test <050
SAR result with HSL at 835 MHz
SAR averaged over 1 cm® {1 g) of HSL ' Canciticn 4
SAR for nominal HSL parameiers 24 dBm irput dower 2.42 Wikg
SAR far nominal HSL parameters ‘ normalized to 1\ .63 Wikq +17.0% (k=2)
&
SAR averaged over 10 cm® (10 g) of HSL Cordition:
! SAR for nominal HSL parameters 24 3B input pavier 1.58 \ikg
SAR lor rorinal HSL parametears nermatzad to 1W B.28 Wke £76.5% (k- 2)
Gertfica’e No: DRASYA4d153 AproE Page 3 of 6
cetecom advanced GmbH Document No. 1-2154-25-01-11_TR1-A301-R02
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DB35VE - 6N: 40753 Aprit BC, 2026

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with HSL at 835 MHz

Impedance S1.30-0400

Return L oss -AT.2dB

General Antenna Parameters and Design

| Eectrical Delay iors cirection) [ 1438z o |

After lorg serm use with 100W radiated power, orly a sight warming of the dinole neas the feadpoint 2an ke measurad.

The dinole is made 2! standard seririgd cozxial nable. The cantar contucior of the f2ed'ng line ig diracily connacied ‘o
ihe sennnd arm of the dipnis. The anenna is terefoe shorl-nircuiled - DE-sinnals. On some of he dipoles, small end
caps are added ‘o the dipale a-ms in ooder to irprove mreatching when lzadad according fo tha pos Pon as sxplamad in the
“Tansutement Cordil ons” paragrapk. Tha SAS data ara nol allected by this charge. | he averall dipele lenath is stlil 2ccorcing
1o the Standard. No excasswa lorea must be appliad lo e dipo'a anms, bacaussa they might band or the soldered cenneclicns
near the feedpoint may be damaged.

Additional EUT Data

| Marufactured by SPEAG ‘
Certficate No: DSRGVE-44153 Aor26 7 Page £ of &
cetecom advanced GmbH Document No. 1-2154-25-01-11_TR1-A301-R02
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De3sva SN:4d153

System Performance Check Report

April 20, 2026
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Cernificate Mo: DB35V2-18153 Apres

cetecom advanced GmbH
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DE3sVE - SN: 44153 Apsil 30, 2026

Impedance Measurement Plot for HSL

S11 Smith [R+iX]| Scale 100
=1 B2A5.000000 MHz 51.251 {3-0.388 jQ.

1g.00
5.00 =1 835.0C0000 MHz -37.758 ¢B

A0
| a00
-10.00
215.00
2000
-25.00
-30.00
35.00

0000 830,00 920.00 1N00.96

Certificate Mo: DA3EVE-24153_Aor26 Page fiof &
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5 Calibration report “1750 MHz System check dipole”

” Ay, S Schwelzerischer Kalibrierdienst
Callbmion Laboratory of \\‘\__/\_} £, Sorvios siloae ot .
Schmid & Partner C  Servizio svizzero di tarstura
Engineering AG s S Swiss Calibration Service
Zeughausstrasse 43, 8004 Zurich, Switzerland i

Aceredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service Is one of the signatories to the EA

Multilaterst Ag for the recognition of calibration certificates

Client Cetecom Advanced 1 Certificate No. D1750V2-1093_Aug24

Saarbrilcken, Germany |

CALIBRATICN CERTIFICATE
Orject D1750V2 - SN: 1093
Calibration procadure(s) QA CAL-05.vi2

Calibration Procedure for SAR Validation Scurces between 0.7 - 3 GHz
Catbration dale August 15, 2024

This caliration cerlilicate documents the traceability 1o nationat standards, which realize the physical units of measuremanis (S1).
The measurements and the uncertainties with cenlidence eroatility are given an the %llwing pages and are part of the cartificate,

All.calbrations have teen canductad in the closed laky y faciity: envi M temperature (22 = 3)°C and humidity < 70%,
Callbration Eguipment used (MBTE critical foe calieation)

[Primary Standards 1D Cal Date (Certificate No.) Schadulec Cal
Pawer Sensor R3S NAP-33T N- 100867 | 28-Mar-24 (No. 217-04008) Mar-25
Bawer Sensor R&S NEP18A SN-101859 | 21-Mar-24 (No. 4030A315007801) Mar-25
Specirum Analyzer R&S FSV40 SN- 101832 | 25-Jan-24 (No. 4030-315007551) Jan-26
Mismalch; Shart [S4188] Akenuator [S2423] | SN: 1152 28-Mar-24 (No. 217-04050) Mar-25
OCP DAK-12 SN 1016 05-0c1-23 (No. OCP-DAK12-1016_0ciz3) Oct-24
"OCP DAK-3.5 SN;1248 | 05-0ct-23 (No. OGP-DAK3.5-1249_Oci23) Oce-24
Reference Probe EX3DV4 SN: 7348 03-Jun-24 [No. EX3-7343_Jun24) Jun-25
DAEZip SN; 1836 10-Jan-24 (No. DAE4ip-1836_Jan24) Jan-25
Sacondary Standards [} Checx Dsie (in house] Safieculed Chisck
ACAD Source Box SN: 1000 | 28 May24 (No. 675-ACAD_Source_Bok-240528] | Mey-25
Signal Generator R&S SMS100A SN: 182081 | 28-May-24 (No. 0001 -300713404) May-25
Migmatch; SMA SN; 1102 22-Way-24 (No. 675 Mismalch_ShA-240522) May-25
Name Function Signature. ‘—‘
| Caliorated by Kragimir Franjic Labaratary Techniclan
Approved by Svon Kian Technical Manager A &)

Issued: August 15, 2024
This caibration certificate shall not be repraduced sxcept In full without wristen apgroval of the laboratery.

Certificale No: D1750V2-1083_Aug24 Page 1016
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Calibration Laboratory of S Sehmmo‘r’_w;hmm
Schmid & Partner c s‘"‘“‘lo‘“““ 20 nm"‘?‘
Engineering AG Sarvizio svizzern

S Swiss Calibration Service

Zaughausstrasse 43, 8004 Zurich, Swazerland

Accrodited by the Swiss Accredilation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 10 the EA
Multiiateral Agreement for the recognition of calibration certificates

Glossary

TSL tissue simulating liguid

ConwF  sengitivity in TSL { NORM x,y,2
N/A not applicable or not measured

Calibration is Performed According to the Following Standards

+ IEC/IEEE £2209-1528,"Measurement Procedure For The Assessment Of Specific Absorplion Rate Of Human Exposure To
Radio Frequency Fislds From Hand-Held And Body-Worn Wireless Communication Devices - Part 1528: Human Models,
Insfrumentation And Precedures {Frequency Range of 4 MHz 1o 10GHz)*, October 2020,

+ KD8 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz*

Additional Documentation
+ DASY System Handbock

Methods Applied and Interpretation of Parameters

* Measurement Conditions: Further detalls are avaiable from the Validation Report at the end of the certificate. All figures
stated in the certdicate are valid at the frequency indicated.

+ Antenna Parameters with TSL: The dipale is mounted with the spacer to position its feed point exactly below the center
marking of the flat phantom section, with the arms orientad paraliel to the body axs.

« Feed Point Impedance and Relurn Loss: These parameters are measured with the dipole positioned under the liguid filled
phantom. The impedance stated is transformed from the measurernent at the SMA connecior to the fead peint. The Return
Loss ensures low reflected power. No uncertainty required.

+ Elsclrical Delay: One-way delay between the SMA conneclor and the antenna jeed point. No uncertainty required,

« SAR measwed: SAR measured al the stated antenna input power.

+ SAR normalized: SAR as measured, normalized 16 an inpul power of 1 W at the antenna conneclor,

= SAR for nominal TSL parameters: The i d TSL pa Mers are used to calculate the nominal SAR resul.

The reaperted uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the
coverage facior k=2, which for a normal distrivution comespends 1o a coverage probability of approximatety 95%,

Certificate No: D1750V2-1093_Aug24 Page 2¢!6

cetecom advanced GmbH Document No. 1-2154-25-01-11_TR1-A301-R02
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D1750V2 - SN: 1083 August 15, 2024
Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS Module SAR 16.4.0

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10mm with spacer

Zoom Scan Resolution dx, dy = 8mm, dz = 1.5mm Graded Ratic = 1.5 mm (Z direction)

Frequency 1750MHz +1MHz

Head TSL parameters at 1750 MHz
The foliowing parameters and calculaticns were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 401 1.37 mholm
Measured Head TSL parameters (22.0 £0.2)°C 40.4 +6% 1.36 mhaim +6%
Head TSL temperature change during test <05°C
SAR result with Head TSL at 1750 MHz
SAR averaged over 1 cm? (1 ¢) of Head TSL Condition
SAR for nominal Head TSL parameters 24 dBm Input power 9.08 Wika
“SAR for nominal Head TSL parameters nermalized to TW 36.1 Wikg £+17.0% (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL Condition
SAR for nominal Head TSL parameters 24 dBm input power 4.85 Wkg
SAR for nominal Head TSL parameters normalized to 1W 19.3 Wkg £16.5% (k=2)
Certificate No: D1750V2-1093_Aug24 Page 30f B
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D1750V2 - SN: 1083 August 15, 2024

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 1750 MH2z

impedance 501 0Q~04jQ
Return Loss -47.7 ¢B

General Antenna Parameters and Design

| Electrical Delay {cne direction) | 1.215ns |

ARer Jong term use with 100W radiated power, only a siight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connecied to the
second arm of the dipole. The antanna is therefore short-circuited for DC-signals, On some of the dipoles. small end caps are
added to the dipole arms In order to improve matching when loaded according to the positlon as explained in the
"“Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is stll
according to the Standard. No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Gertificate No: D1750v2-1093_Aug2é Page 4.0f 6 =
cetecom advanced GmbH Document No. 1-2154-25-01-11_TR1-A301-R02
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D1750V2 - SN: 1093 August 15, 2024

System Performance Check Report

Summary

Dizo'e Frequenicy (MH7) ™ Tawat (8m)

017502 - SN1083 175 (28 24

Exposure Conditions

Prarcom Section, TSI Test Distarce [mm)  Bard  Group, D Freguescy [Veie], Charnel Nursber Coneraion factor  TSL Ceoduttmiy Sim)  TSL Permdusiny

Hat ‘o O, d-e 1500 1% L35 404
Hardware Setup
Frantom TS, Neaauted Date Frote, Cakhration Tate DAF, Calbranon Tate
MIP VA0 Righe ML J024-08-15 EXILVA - SNTS40, 2026-08-03 OAZ41p Sn1 318, 2024-01-10
Scans Setup Measurement Results
Toam Scan 2eore Saan
Gk Banerey [rem) 30x30x30 Qe 20240815
Grhd Stepe | GoOwGAN1S osSARl g Tw/'sg] 903
Sermior Surtace [ 1.4 FASARI 05 IWXg) 485
Graded Grie Yeu Poemer Drift o) ©,0
Cradizg Aatin 151 Pomer Scabng Deaabies
NAL NiA Scalng Factor B
Surfice Dvtection Al ol TS Cotrmtion PosUwe | Neguiae
Scan Method Newsured

DdB - 16.2 WiKg

Certificate No: D1750V2-1093_Aug24 ) Page 50of 6
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D1750V2 - SN: 1053 August 15, 2024

Impedance Measurement Plot for Head TSL

S11 Smith (R+)X) Scale 1.00
>1 1.750000 GHz 50.074 0 -0.405

10.00
5.00 >1 1.750000 GHz 47,719 dB

0.00
-5.00
-10.00
-15.00
-20.00
-25.00
-30.00
-35.00

1.60 1.70 1.80 1.90
GHz

Certificate No: D1760V2—1093_Au924 Page6of 6
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Antenna Parameters with Head TSL

From cal. data Measured 2025-06-05

Impedance; 50.1Q -0.4jQ 50.0Q -0.4jQ
transformed to feed point

Return Loss -47.7dB -47.7dB
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Antenna Parameters with Head TSL

From cal. data

Measured 2026-05-20

Impedance; transformed to feed
point

50.1Q-0.4jQ

49.6Q +0.1jQ

Return Loss

-47.7dB

-49.0dB
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6 Calibration report “1900 MHz System check dipole”

Calibration Laboratory of gﬂ":i”-"‘.'°"°;,‘;';'::’:::‘:“°’
SChfmc & Pariner Sorvizia svizzero dl tarsfurs
Enginesring AG Swizs Calibration Service
Zeoeghausirasze 39, 30 Zorich, Sutaebrn
Ly geailend by 13 Bdas Aaceenhian en Senbn (SA5] Accrediation do.: SCS 0108
Tha Swisa Accmdiallen Barvice 12 ane of the signafories to the E&
Mullilataral Agrmamant for tha secognition of callbratien certificates
Cliwnt Cetecom Advancad Cartineate o, | D1900V2-5d009_May26
Saarbrucken, Germany l
l CALIBRATION CERTIFICATE ]
Qupect D19pOv2 - SN: Schng
Syiwyler preesd. e QA CAL-05.013

Calibraticr Prozsedure for SAR Vzlidation Scurnes between 1.7 - 3 GHz
DREbMIe cals May 7, 2026
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¥ f C\\-'\" e S Schweizerscher Kallbrierdienst
Ca:: br.aﬂog Laboratory o S o Service suisse d'élalonnage
Sc '_T“d & artner - Servizlo svizzero di taratura
Engineering AG G 8 Swiss Calibration Service
Zsughausstrasse 43, 8004 Zusich, Swilrerard Tt
Accradited by the Swiss Accreditetcn Sarvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multiiateral Agreement for the recognition of calibration cerlilicates

Glossary

TSL tissue simulating liquid
CenvF  sensitivity in TSL / NORM x.y.z
NA rai applicable or not measured

Calibration is Performed According to the Following Standards

+ |[EC/IEEE 62209-1528,"Measurament Procedure For The Assessmert OF Soecific Absorption Rate Of Human Exposure To
Rad'o Frequency Fields From Hand-He d And Body-Worn Wiraless Communication Devices - Part 1528: Human Mocels,
Insirumentation Anc Procedures (Frequency Range of 4 MHz to 10GHz)", Oclober 2020.

+ KDB 868664, "SAR Measurament Requiremerts for 100 MHz to 6 GHZ®

Additional Documentation
+ DASY System Handbook

Methods Applied and Interpretation of Parameters

+ Measurement Conditions: Furthar details are availabia from the Validation Repert at the end of the certificate. All figures
stated in the certificate are valid at the frequency incicatec.

+ Antenna Paramefers with TSL: The dipale is mounted with the spacer to position its feed point axacty below the carter
marking of the flat phantom secticn, with the arms oriantad pzrzllel ta the bady axis.

¢ Feed Foint Impedance and Refurn Lass: These parameters are measured with the dipale positioned under the liguid filled
phaniom. The impedance stated is fransformed from tha measuramsnt at the SMA connecter ta the feed painl. The Return
Loss ensures low refiecied power. No uncertainty requirad.

+ Electrical Delay: Cne-veay delay between the SMA conrecior and 11 antenna feed paint. No uncertainty reguirad.

+ SAR measured: SAR measured at the siated antenna input power.

+ SAR normalized: SAR as measured, narmalized to an inpul pewer of 1 W at the antenna connector.

+ SAR for nominal TSL parameters: The measured TSL parameters are used 1o calculate the nominal SAR result.

The raperted uncertainty of measuremant is slated as tne stardard uncertainty of measurement multiplied by the
coverage lacter k=2, which for a normal disitibution corresponds io a coverage probability of approximately 35%,

|

Certificata No: D1300V2-5d002 May28 Page 2 of 6
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D1300V2 - SN: 5dt09 May 7, 2026

Measurement Conditions

DASY system configuratan. as far as not given or page 1.

DASY Version - DASYS Module SAR 17.0.4
Extrapolation Advanced Extrapolation '
Phantom Nadular Flat Phantam
Distance Dipale Center - TSL 10 mm with spacer
Frequency | 1900M 1z +1MHz

HSL parameters at 1900 MHz

The following parameters and caleulations were applied.

Temperature Permittivity Canductivity

Nominal HSL parameters 220°C 40.0 1.40 mha!/m
Measured HSL parameters (22.0 +0.2)"C 41,2 6% 1.32 mho!m 6%
HSL temperature change during test <05°C

SAR result with HSL at 1900 MHz
SAR averaged over 1 cm? (1 g) of HSL Condition
SAR for nominal HSL paramaters 24 dBm irput power 10.2 Wikg
SAR for nominal HSL pararmeters normalized to TW 40,6 Wikg £17.0% (k=2)
SAR averaged over 10 em® {10 g) of HSL Conditior:
SAR for nominal HSL parametars 24 4Bm input pawer 5.40 Wikg
SAR for nominal HSL parameters normalized to 1W 24 5 Wk +18.5% (k=2}
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with HSL at 1900 MHz

Impedance 52.0 0+4.7jQ

Return Loss -26.0 dB

General Antenna Parameters and Design

| Elactrical Dalay fone direction) ' 1.187 ns ]

Afier long term use with 100W radiated power, enly a slight warmirg of the dipo'e near the fsedpoint can be measured,

The dipcie is made of stancard semirigid coax'al cable. The center conductar of the ferding line is directly connected to
the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, smali 2nd
caps are added to the dipole arms in order to improve matching when loaded accerding to the position as explained in the
"Measuremart Conditions” paragraph. The SAR data are not affected by this change. The ovarall digole largth is stil according
to the Standard. No excessive lerce must be applied ta the dipole arms, because they might bend or the soléarad cannactions
near the feedpoint may be damaged.

Additional EUT Data

Manulaclured by I SPEAG
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Systern Performance Check Report

Summary
Cipok Frequency (M) TSL Powes [dB~
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Impedance Measurement Plot for HSL

S11 Smith {R+jX) Scale 1.00
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The Swiss Accreditation Service I3 one of the signatorles lo the EA
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cient | Cetecom Advanced Certificata No. ‘ D2450V2-710_May25

Saarbriicken, Germany
[ CALIBRATION CERTIFICATE }
‘ Ohjert D2450ve - SN: 710
|
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Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz
Calibraton date May 7, 2025
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Engineering AG PNy S Swiss Calibration Service
Zeughausstasse 43, BI04 Zurich. Switzerland S
hecraditedd by the Swiss Acorediatian Service {SAS) Accreditation No.: SCS 0108

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

Glossary

TSL tissue simulating liqusd
ConvF  sensitivity in TSL / NORM x,y.z
NA noi applicable or not measured

Calibration is Performed According to the Following Standards

IEC/IEEE 82209-1528,"Measurement Pracedure For The Assessment OF Specific Absorption Rate Of Human Exposure To
Radio Frequercy Fields From Hand-Held And Body-Worn Wirgless Communicalion Devices - Part 1528: Human Modsls,
Instrumentation And Procedures {Frequency Range of 4 MHz to 10 GHz)", Octeber 2020

KDE 885664, "SAR Measurement Regquirements lor 100 MHz to 8 GHz*

Additional Documentation
- DASY System Handbook

Methods Applied and Interpretation of Parameters

+ Measurement Condifions: Further details are available from the Validation Report at Ihe end of the certificate. Al figures
stated in the certificate are valid at the frequency indicated.

* Antenna Parametars with TSL. The dipole is meunted with the spacer to position its feed pelnt éxactly belew the center
marking of the flat phantom saclion, with-the arms eriented parallet 1o the body axis.

+ Feed Point Imoedance and Return Loss: These parameters are measured wih the dipole positicned under the liguid filled
phantorn. The impedance stated Is rransformed from the measurement at the SMA connector to the feed poinl. The Return
Loss ensures kow reflected power. No uncertainty required.

« Elactrical Delay: One-way delay between the SMA connecler and the antenna feed paint. No uncertainty required,

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

« SAR nommalized: SAR as measured, normalized to an input pawer of 1 W at the antenna connector.

+ SARfor nomina! 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 lor a normal distribution corresponds 10 & coverage probability of approximately 95%,

Certificate No: D2450V2:710_May2s Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1,

DASY Version DASYS Module SAR 16.4.0
Extrapolation Advanced Extrapolaton
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with spacar
Zoom Scan Resolution dx, dy = 5mm, dz = 1.5mm Gradsd Ratic = 1.5 mm (Z direction}
Frequency 2450MHz £1MHz

HSL parameters at 2450 MHz

The foliewing paramelers and calculations were agplied.

Temperature Permittivity Conductivity

Nominal HSL parameters 22.0°C 9.2 1.80 mhaofm
Measured HSL parameters (22.0 20.2)°C 37.8 £6% 1.84 mho/m £6%
HSL temperature change during test <05°C

SAR result with HSL at 2450 MHz
SAR averaged over 1 cm? (1 g) of HSL Cenditien
SAR for nominal HSL parameters 24 dBm input power 13.2 Wy
SAR for nominal HSL parameters normalized to 1W 52.6 Wikg £17.0% (k= 2)
SAR averaged over 10 cm® (10 g} of HSL Condition
SAR for nominal HSL parameters 24 dBm input power 6.16 Wikg
SAR for nominal HSL parameters normalized to W 24 5 Wikg +16.5% (k=2)

Certificate No: D2450V2-710_May25 Page 3ol 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with HSL at 2450 MHz

Impedance 5270+1110
Return Loss 310 0B

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1158 ns |

After long term use with 10DW radiated power, only a slight warming ¢! the dipole near the feadpoint can be measured.

The digole 15 made of stendard semirigid coaxial cable. The center conductor of the feeding line is directly connected to
the second arm of the dipole. The antenna is therefore short-circuited Jor DC-signals. On some of the dipoles, small end
caps ase added to the dipole arms in erder 10 improve matching when loaded according to the position as explained in the
"Measurement Gonditions” paragraph. The SAR data are nol alfected by this change. The overall dipole length is still according

fo the Standard. Ne excessive force must be applied to the dipole arms, because they might bend or the soldered connections
near the feedpoint may be damaged.

Additional EUT Data
Manufactured by SPEAG
Cerlificate No: D2450V2-710_ May2s Pagedol &
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System Performance Check Report

May 7, 2025

Summary
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Impedance Measurement Plot for HSL
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Antenna Parameters with Head TSL

From cal. data Measured 2026-05-16

Impedance; transformed to feed

. 52.7Q +1.1jQ 51.7Q +1.3jQ
point

Return Loss -31.0dB -33.0dB
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8 Calibration report “2600 MHz System check dipole”

Calibration Laboratary of S

Schmid & Pariner %

= et . >
ghaUsSIrassn 43, BO0& Zurch, Swrzerlznd KO

Acceciad by the Bwiss Accredtation Sanace (SA5)
The Swise Accreditaticn Servics iz oa of the signatories 10 1he EA
ultilatoral Agreement for the recognition of calibrotion certificates

===
client | Cetecom Advanced
Sanrbeloken, Germany

Certificats No.

D2600V2-1040 May26

S schwelzerischer Kalorierdianst

c Servioe suisse d élalonnage
Servizio svizzees di Warature

S Swmiss Calibration Sorvice

Accroditation No.: SCS 0108

| CALIBRATION CERTIFICATE ]
Oasct D2600V2 - SN: 1040
Calivraion procedyrals) QA CAL-05.v13
Calibration Pracedure for SAR Validation Sources between 0.7 - 3 GHz
Caltration dale

May 5, 202¢

This calvmlicn carificale documets T racsalsity to netons! stardands, shich resliza the physical sats of e (S1)
The measusamens and e urcerlalntics win confidence probablity are given an the fcliowing pages and ame pars of e cerificale.

Al c¥ibeations hewe besn condkiciad In e Soeed Iaboeatory faclity: amdroamant temparahurs 122 £ 3)°C and humidity < 70%

Calteation Equipmens used |MATE eritcal for caltntion)

Brimany Stardarts ) | Cal Bato {Cortitia Nowy Seberkiled Gal
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COP DAK-AZ | SN 1076 18-50p1-25 {No. OCP-DAK'2-1016_Sen26) Sep 28 1
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DRESR o= SHE1BS6 | 16-Fob-26 (Mo, DAEAIp-1836_Fan26; Feb-27
"Seconcary S1ancards o] Chack Date (0 Fese) Scheculeg Chad
T NGAD Setlo | SNTnen 27 My 75 IN0. BTE ANGAD_Bouroe_Bar 250527 | Ty 28
| Signsl Ceneator NES SHOT0GA SN: TG | E7-May-E5 [No, BIE-GALT G-5e8EB-25082T) sy25
Misrnakin; SMA SN 3762 | 24A-28 (No. IHCR L1102 Mismaich Ap-a8) | Ape-27
OGF DAK-12 SN-1ced 24-Fab-2f (No, OCP-DRKE2-1025_Fabls) Fob-27
OCPDAK 3% LGS 13- 02375 (N0 GCP-UAKS 5-1336_Dx25) Dec-78
Nt Funztion Signature
2 ; S Y e
Galtoranad ¢ Pavk Pea Lakeratory Tochnigan ,,7’_ — e —
Approned By Sver Kinr Tasnnical Maneger SZ\
Haued May 5, 2026

This calibration sarslicae shall ot o2 reprocuced cecept in full winout writion approve of tha laboraaoey.
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Engineering AG B S  Swiss Calibretion Service
Zeughaussirasse 43, 8004 Zurich, Swizerland AN
Aceradited by the Swies Accreditation Service (SAS) Acereditation No.: SCS 0108

The Swiss Accreditation Service is one of the signateries to the EA
HMultilateral Agreement for the recognition of calibration certificates

Glossary

TSL tissue simulating liquid
ComvF  sensitivity in TSL / NORM x,y.z
NiA not applicable or not measured

Calibration is Performed According to the Following Standards

« |[ECNEEE 62208-1528."Maasuramant Procadure For The Assessment Of Specific Aosorption Rate Of Human Exposura To
Radio Fraquency Flelds Fram Hand-Hald And Bacy-Wormn Wireless Communication Devices - Part 1528: Human Models,
Instrumentation And Procedures (Frequency Bange of 4 MHz to 10 GHz)", October 2020.

« KDB 865664, "SAR Measurement Reguirements for 100 Mz to 6 GHz"

Additional Documentation
= DASY System Handbock

Methods Applied and Interpretation of Parameters

= Measurement Conditions: Further details are avaiable frem the Validation Report at the end of the cerlificate. All figures
stated in the certificate are valid at the frequency indicated. '

« Antenna Pararneters with TSL: The dipole is mounted with the spacer to position its feed point exact'y below the center
marking of the flat ghantom section, with the arms orientad parailel ta the body axis.

 Feed! Poin! Impedance and Helurn Loss: These parametaers are measured with the dipole positioned under the liquid filled
shantom. The impadanca stated is trareformed from the measurement at the SMA connacter to the feed point. The Return
Loss ensures low reflected power. No uncertainty requirec.

« Electrical Detay: Cne-way delay between the SMA connector and the antenna leed paint. No uncartainty requirad.

« SAR measured: SAR measured at the siated antenna input power.

« SAA 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 SAH rasult.

l The reported uncertainty of measurement is stated as the standard uncerlainty of measurement muitiplied by the
1 coverage factor k=2, which for a normal distribution correspends to a coverage probability of approximately $5%.
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Measurement Conditions

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

DASY Version DASY8 Mogdule SAR 17.04
Extrapolation Advanced Extrapolation
Phantom Madular Flat Phantom
Distance Dipole Center - TSL ‘ 10 mm with spacer
Frequency 2600MHz7 4 11MHz
HSL parameters at 2600 MHz
The fellowing parameters and caleulations wera applied.
Temperature Permittivity Conductivity =
Nominal HSL parameters 220°C 39.0 1.96 mho/m
Measured HSL parameters (22.0 £0.2)°C 37.3 £6% 2.02 mho/m 6%
HSL temperature change during test <05°C
SAR result with HSL at 2600 MHz
SAR averaged over 1 cm? (1 g) of HSL Conditicn '
SAR for nominal HSL parametars 24 ¢Bm input power 14.0 Wikg
SAR for nominal HSL parameters normalized ta 1W 55.7 Wikg £17.0% (k=2)
SAR averaged over 10 cm® (10 g) of HSL , Condition f
SAR for nominai HSL parameters 24 dBm inpul power 6.31 Wkg
SAR for nominal HSL parameters normalized o 1W 25.1 Wikg =16.5% (k=2)
Certiicate No: D2600V2-1040_May26 Page 3 0l 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with HSL at 2600 MHz

| Impedance 5000650

Return Less o { i -23.7 48 |
General Antenna Parameters and Design
[ Elecrical Delay {one direction) I _ 1.155ms —_—

After long t1erm use with 100W radizted power, only a skght warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to
the second arm of the dipcle. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end
caps are added to the cipole arms in order to improve matching whan foaded according to the position as explained in the
“Measurement Conditions” paragraph. Tha SAR data are not affacted by this change. The overall dipole length is still according
to the Standard. No excessive force must be applied to the dipsle arms, bacause they might bend or the soldered connections

near the feedpoint may be damaged.
Additional EUT Data
Manufactured by | SPEAG
Certiticate No: D2600Y2-1040_May26 : Page 4 of §
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System Performance Check Report

Summary
Bipule Frequency MHz! 1218 Fower '33m!
D2ECOV2 -« SN 04D 2600 HSL 24
Exposure Cond tions

Pramam Sexction, TSL  Test Distatce Imm]  Band  Geonp, UD Fracumey INHZ, Channel Namber Correrslon Tadut TS Condudtivity 55/m|  TSL Permititity

flan (1) .0 2500, 0 2.3 202 323
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MEP B Contur HSL, 2026-05-05 X304 - SNT3A0. 2026-01-2% DATAD Snl1 B34, M26-02-1%
Scans Setup Measurement Results
2oom Scan Zotm Scan
Grid Bxtenss fram) 30x 30x30 Oute 226-05-05
Crld Steps jmem) 5.0%5.0x13 psSART g [WXg! ; ;ﬂ;
Semar Serface [mm| 14 £eSART0g W iKg) 631
Craded Grid Yeu Fuwer Ot 46| -0.01
Crading Karo 1.5 Tower Sialnyg Qisahled
[LIATS NIA Scatng Factor §83]
Surface Dececton WS - 6p 5L Correctica
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Scan Muthod Measured

0.dB = 30,1 W/Kg
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impedance Measurement Plot for HSL
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Calibration Laboratory of LN s isehor Kalibeimedi
Schmid & Partner i~ i Service sulsse détalon
%f rage
Engineering AG T2 c Servizio swizzern &l taratues
Zoughausstrasse 43, 8004 Zurich, Switzeeland %, ,r'[\‘\\“\..\-*‘ on wf" S swiss Cotibration Servics

AoCracned by tve Swiss Accrodiaton Serics 1SAS) Accraditation No.: SCS 0108

Client

Saarbricken, Germany
[CALIBRATION CERTIFICATE
Objact DEGHzV2 - SN;1055

Cortificae No. DSGHzV2-1055_May24

Cabbeaticn piocedurels) QA CAL-2247
Calibration Procedure for SAR Validation Sources between 3-10 GHz
Casbratin dste: May 18, 2024

This calleslion csrtificale decuments the fraceatiity fo rabona starderds. ahich rastzs thy Physios) unis of meassements (S,
These sy and 1he Lncentai wih conlidenco arobabifty ane given 06 the following pages and am part of the cemticae.

AR CHREIONS hisve dean candutwd in e Hosed tabodotony Taciity ervironmee enpantioe (27 1 3)°C and tarmciy < 2%, }

Carbeation Equpmant uisd (METE erifical for calbration) |

Cortifcate No' DSGH2Y2-1055. May24

Fago 118

Srinaty Standards vy Cal Date (Cotitats Na | Sche Calbeatian !
Powor mesar NSP2 SN 1045778 26-Mar-24 (No. 217 04036106037 a2
Ponwer sensar NAP-291 SN 103244 26-Mar-24 {No. 21704006) Mar25
Pomesr sensor NAP-231 SN 1032405 26-Mar-24 (No, 217-04057) Mar2s
Redersrce 20 0B Aterunol S Grtadac (20k) ZE-Mar-24 (NG, 217-04048) Mar-2t
Tyda-N msmalch combinaticn SN 316902 DE32T 26024 (No, 21704047 Mar-24
Retereria Probe CA30vs SN 3503 OT-Mar2s (Mo £X5-3503_jdar24) Mae-26
OAF4 SN 801 3002024 (No. DAEA-GUT Janzd) Jan-26 |
Secondary Standacs 0¥ ” Criock Care {in houss) Seheduled Checs
Powear maeer E44168 SN GBAgS 12475 SC0ct-14 {in house chock Oct-22) Inhouse chocs: Oa24
Powsns saen: HP BASTA SN US37282783 07 Oct-15 (in hause chick Dob-22) o hosin chogs: Got-24
Fowar sensar HP B481A SN NIYA1003315 O7-0ct-15 in housa check Oa-22) 10 o chack: Oc-24
AF generater HAS SMT-06 SN 100872 152014 (1 house chack Ocs22) In Foise chac: Oct-24
Mataorx Arcslyzer dgient E8GS8A | SN US41080477 S1-Mar-14 iy house chack (et 22) In house chece 00124
Namo Furcrion onare)
Cabezed by, Claugic Laubler Laboratpey Technickan 1 ¥
Un
Appeoved by Sven Kohn Technical Manages g;/k
ESUCT: My 16, X4
This cadbexdon conficata Al nol be FORIOTLCET Re0aE 0 Al withow wilien appeovad of aborstary
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Caliba.'at‘son Laboratory of S Schweizeriacher Kalibrierdienst
Schmid & Partner C  Servico suiase diéslonnage

Engineering AG Servizia suizzero o laratura
Zeughsusstrasse 43, 8004 Zurlch, Switzariand S Swiss Canidration Service
Actowdited by the Swiss ACcrodRastn Seaick (SAS) Accreditation No.: SCS 0108
TM&I&WMMS&M&IOWO?WW:_MMMNEA
Multisteral Ag for the gnition of calibration certificates
Glossary:
TSL tissue simulating lquid
ConvF sensitivity in TSL / NORM x.y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
¢} DASY System Handbook

Methods Appiied 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 scurce is mounted in a touch configuration below the
center marking of the flat phantom,

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
miultiplied by the covera?e factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%,

Cartiicate No: DEGHZV2-1055_May24 Page 20l 8
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Measurement Conditions
DASY system configuralion, a3 far #s not given on page 1.
DASY Version DASYS2 V52.10.4
Extrapolation HAubeanced Extrapodation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Sc¢an Resolution dx, dy=4.0mm, dz « 1.4 mm Graded Ralia = 1,4 (Z direction}
5200 MHZ = 1 MH2
Frequency 5500 MHz « 1 MHz:
5800 MHz = 1 MHz
Head TSL parameters at 5200 MHz
The fofiowing parameters and calculstions were agplied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 36.0 4.66 mhaim
Measured Head TSL parameters (220:02)°C 3EE26% 454 mhoim =6 %
Head TSL temperature change during test <05°C e ——
SAR resuit with Head TSL at 5200 MHz
SAR sveraged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 100 MW ingat power 780 Wikg
SAR for norminal Head TSL paramaters nonmiized to 1W 78.3 Wikg + 19.9 % (k=2)
SAR averaged over 10 cm® {10 g) of Head TSL condition
SAR measured 100 mW ingut power 2.22 Wikg
SAR for nominal Head TSL parameters normaized 1o 1W 22.3 Wikg +19.5 % (ke2)
Head TSL parameters at 5500 MHz
The folowng parsmeters and caksulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 356 496 mho'm
Measured Head TSL parameters (220=02)C 3E226% 485 mhoim £ 6%
Head TSL temperature change during test =055 —- -
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR maasured 106 mW input power 8.56 Wikg
SAR for norinal Head TSL parametars nomalized o 1W 85.8 Wikg £19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 10C mW mpul power 2.43 Wikg
848 for nominal Head TSL parameters nomalized 10 1W 24.0 Wikg = 19.5 % (k=2)
Centficate No: DEGHZV2-1055_ May24 Page 3of B
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Head TSL parameters at 5800 MHz
The fofowing parameters and cakulitions were applied.
Temporature Permittivity Conductivity
Nominal Head TSL paramsters 220°C 353 5.27 mhuim
Measured Head TSL parameters (22.0£0.2)°C 35 8465% 5.19 mhoim + 6 %
Head TSL temperature change during test <0§°C - ee

SAR result with Head TSL at 5800 MHz

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

SAR measured 100 mW ingut power 9.08 Wiko

SAR for nominal Mead TSL pararneters normakizes 1o 1W 80.9 Wkg £ 19.9 % (k=2)
SAR averaged over 10 om’ (10 g) of Head TSL conditicn

SAR measured 100 mW input power 2.23 Wikg

SAR for norinal Head TSL parameters norrsaiizet fo 1W 22.8 Wkg +19.5 % (k=2)

Cedtificate No: DSGHZV2-1055. May24 Page 4al 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5200 MHz

impedance, kanslormed to feed pont 5040Q-94 02
Betum Loss -20.6d8

Antenna Parameters with Head TSL at 5500 MHz

Impedance. transiormes 1o feed point 50.742-38{0
Fatum Loss -28.4 dB

Antenna Parameters with Head TSL at 5800 MHz

fmpedanca, trangformex to feed point M2O+05i0
Ratum Loes -245dB

General Antenna Parameters and Design

| Eiectricat Delay fore directn) | 1.204 03 |

After long term use with 100W radiated power, only # sight warming of the dipsse naar the teedpaint can e measwed

The dipole iz made of standard semingsd coaxial cable. The center conducton of the feeding line is directly connecied 1o the
second arm of the dipols, The antenna is thereiore short-circuited for DC-signals. On some of the dipotes, sma¥l end caps
sre agded 1o the digole arms In order 10 imgrave maiching when loaded accordng 1o the possion as explained in the
“Measurement Conditions” paragraph. The SAR data re not affected by this change. The cverall cpole fangth is still
according to the Standard.

No excessve fovce must be apphed to the dipole arms. because they right bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

| Manutactured by [ SPEAG |

Conficate No: O5GH2V2- 1055 May24 PasaSol8
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DASYS5 Validation Report for Head TSL

Date: 16.05.2024
Test Laboratory: SPEAG, Zurich. Swilzeriand

DUT: Dipole DSGHzV2; Type: DSGHZV2; Serial: DSGH2V2 - SN:1055

Communication System: UID 0 - CW; Frequency: 5200 MHz. Frequency: 5500 MHz. Frequency: S800
MHz

Medium parameters used: f= 5200 MHz; ¢ = 4.54 S/m; & = 36,8, p = 1000 kg

Medium parameters used: £= 5500 MHz; 6 = 4.85 $/m; & = 36.2; p = 1000 ke/m*

Medium parameters used: f'= 3800 MHz; ¢ = 5.19 $/m; 2. = 35.8: p = 1000 kgfm®

Phaniom scetion: Flat Section

Measurement Standard: DASYS (TEEEABEC/ANST C63.19-201 1)

DASYS2 Configuration:

» Probe: EX3DV4 - SN2503; ConvF(5.63, 5.63, 5.63) @ 5200 MHz, ConvF(5.04, S.04, 5.04) @ 5500
MHz, ConvF(4.86, 4.86. 4.86) @ 5800 MHz; Calibrated: 017.03.2024

«  Sensor-Surface: 1.4mm (Mechanical Surface Detection)

«  Electronics: DAE4 Sa60i; Calibrated: 30.01.2024

+ Phantom: Flat Phantom 5.0 (front); Type: QDOUOPSOAA; Serial: 1001
o DASYS2 52.10.4{1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, £=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm. dz=1 4mm

Reference Value = 71.90 Vim: Power Drift = 0.05 dB

Peak SAR (extrapolated) = 26.7 Wikg

SAR( gi = 7.80 Wikg; SAR(10 g) = 2,22 Wikg

Smallest distance from peaks to all points 3 dB below = 6.8 mm

Ratio of SAR at M2 to SAR a1 M1 = 70%

Maximum value of SAR (measured) = 17.6 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, £=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=dmm, dy=dmm, ¢z=1 4mm

Reference Value = 72.97 Vim; Pawer Drilt = 0.01 dB

Peak SAR (extrapolated) = 31.6 Wikg

SAR(I g) = 8.56 Wikg: SAR(10 g} = 2.43 W/kg

Smallest distance from peaks 1o all points 3 dB helow = 7.2 mm

Rativ of SAR &t M2 10 SAR at M| =67 8%

Maximum value of SAR (measured) = 20.0 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, £=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid. dx=dnmm, dy=4mm, dz=1 4mm

Referenve Value = 7013 Vim; Power Drift = 0,08 68

Peak SAR (extrapolated) = 30.7 Wikg

SAR(1 g) = 8.08 W/kg: SAR(10 g = 2.29 Wk

Smullest distance from peaks to all points 2 dB below = 7.2 mm

Cectdicate No: DSGHZ2-1065_May24 Page $0of8
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Ratio of SAR at M2 o SAR at M1 = 66.4%
Maximum value of SAR (measured) = 19.3 Wikg

-16.42
-24.53
-32.84

-41.905

0dB = 20.0 Wag = 13.01 dBW/kg

Certificate No. DSGHzV2-1055_May24 Page7 of &
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Impedance Measurement Plot for Head TSL
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Antenna Parameters with Head TSL at 5200 MHz

From cal. data Measured 2025-06-06
Impedance; 50.4Q -9.4jQ 48.6Q +0.3jQ
transformed to feed point
Return Loss -20.6dB -26.8dB

Antenna Parameters with Head TSL at 5500 MHz

From cal. data Measured 2025-06-06
Impedance; 50.70Q - 3.8jQ 52.30-4.3jQ
transformed to feed point
Return Loss -28.4dB -26.5dB

Antenna Parameters with Head TSL at 5800 MHz

From cal. data Measured 2025-06-06

Impedance; 56.2Q + 0.5jQ 54.1Q +3.5jQ
transformed to feed point

Return Loss -24.6dB -25.7dB
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Antenna Parameters with Head TSL at 5200 MHz

From cal. data Measured 2026-06-15
Impedance; 50.4Q -9.4jQ 48.6Q -7.1jQ
transformed to feed point
Return Loss -20.6dB -22.7dB

Antenna Parameters with Head TSL at 5500 MHz

From cal. data Measured 2026-06-15
Impedance; 50.7Q - 3.8jQ 55.5Q-0.5jQ
transformed to feed point
Return Loss -28.4dB -25.6dB

Antenna Parameters with Head TSL at 5800 MHz

From cal. data Measured 2026-06-15
Impedance; 56.2Q + 0.5jQ 54.8Q +6.1jQ
transformed to feed point
Return Loss -24.6dB -22.6dB
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10 Calibration certificate of Data Acquisition Unit (DAE) — SN: 1842

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero ¢l taratura

S Swiss Calibeation Service

Accredited by the Swiss Accrediation Sendce (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

client  Cetecom Advanced 5
e s s Certificate No: DAE4ip-1842_Nov25

|CALIBRATION CERTIFICATE
|

| Doject DAE4ip - SD 000 D14 AG - SN: 1842

Calibraticn precadure|s) QA CAL-06.v30
Calibration procedure for the data acquisition electronics {DAE)

Calibeation date; November 12, 2025

This caloration cenificate dacuments the traceabiily to natianal standards, which realize the physical units of measurernents (S1)
The measurements and the uncertanties with confidence probabilty are given on the faliowing pages and ana past of the cenificate

AT celbratons have bean conducted in tha closaed laboratory facility: envircnment lemperature (22 = 3)°C and huerrdity < 70%.

Calisration Eguipment used (M&TE crilical for catbration)

Primary Stardards ID# Cal Date (Cenificate No ) Scheduled Calitration I
Kethiay Mullimeter Type 2001 I SN: 0810278 15-Aug-25 (Na.43873) Aug26 ;
Secondary Standards [D# Check Date {in house) Stheduled Check
Auta DAE Calibeation Unit ‘ SE UWS 052 AA 1001 23-Jan-25 {in house check) In house check: Jan-26
Calibrator Box V2.1 | SE UMS 006 AA 1002 23-Jan-25 (in house check) In house check: Jan-28
Narme Funrction Signature
Calbrated by: Tims Ratt Laboratary Technician W m
Approved by. Swen Kiuhin Techrcal Manager \
WS U]
Issued: November 12, 2025
This calibration cettficate shall nat be reproduced except i full without written approval of the Isboratory.

Certificate No: DAE4ip-1842_Nov25 Page 10l 5
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11 Calibration certificate of Data Acquisition Unit (DAE) — SN: 477

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 435, 5004 Zurich, Swilzeriand

Schwerizerischer Kalibrierdienst
Senvice suisse & étlonnage
Sanazio svizzere 4 tarnturs
Swiss Calihration Service

Acredied by the Swis Acarastalion Serien (555 Actreditstion No.: SCS 0108
The Swiss Accreditation Service is one of Lhe eignpatories te the FA
mMultiiateral Agreament for tha recagnition of zalibration cortificatcs

cient  Cetecom Advanced
[aarandcien - Germany

Certificate No: DAE4-477_May26

|ICALIBRATION CERTIFICATE |

 Chject DAEZ - S0 000 D04 BO - BN: 477

TaiheNgn procadiumnis) QA CAL-06.v30
Calibraticn procedure for the data acquisition elecironics (DAE)

Calizraton dste: May 11, 2026

Thes zalivration cettfeme deorrents the raceablity ta nativel stardards, ahicn realze the pagsizal vans of mzazaramarss 1S

The rpegsuremeils and (e unceckerdizs with confidence srcbakiliiy 2o gives on the “allowing zeges ard oo part of the cotificas,
All2alierations have ¢ear SIndLciasd 1 he doead Acostony 132i v ary rtnmart lemperalure 122 £ 5)°C ard |'J7rld?.3' 2= 70%,

Calhration Equipmenl used IMETE ortcal for caibaatiar

Friary Slancands lio#s Ci Duly (Cerdifivess Mot _ Seanduled Caliarabon

Kerhlyy Murmeszr Tyne 2007 | BN QISR 1520020 (NO 434730 AAg-2B

Secedany Slandands 0¥ fin Anusal Saneduled Crass

Ao DA S batiare Lok SELAWE Gnh sa 20 Ir Roase Sheck! A houge ehack, Jan-27

Calibeatar Box V2.~ ST UMS 202 AN 1002 2502025 (n boase sheos) 2 hausa chack: Jar-2v
NaTe FLaclion Siznature

Caliraled by: Tiirez Reed Labaratary lachnssan

Aperaved byt Sven Kdar Tezhrncal Marage-

seued: May 17 2026
Thig caliralicn eeclificate shall rof be ryprodusse sxeest nful witbout aitten approwsl of tha lzberatary.

Certificate Nn: RAT4477 Way2G Pagelols
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12 Certificate of “ELI Phantom V8.0"

Schmid & Partaer Enginesting AG S p e a g

Zeughsusstrasse 43, B004 Zurich, Switzerdand
Phona +41 44 245 9700, Fax +41 44 2459779
info@speag com, httpdfwnwvw.speag.com

Certificate of Conformity / First Article Inspection

Hem Oval Flat Phantom ELI v8.0
Type No QD OVA 004 A
Series No 2048 and higher
Manufacturer Unterses Composites
Knebelstrasse 8, CH-8268 Mannenbach, Switzerland

Tests
Complete tests were made on the prototype units QD OVA 001 A, pre-series units QD OVA 001 B as
wedl as on some seres units QD OVA 001 B, QD OVA 003 A and QD OVA DO4A.

Test Requirement Detalls Units tested
Shape Internal dimensions, depth and | Bottorn eliiptical 600 x 400 Protolypes
sagging are compatible with mm, Depth 180 mm,
standards dimension compliant with 1)
for{ > 375 MHz
Material thickness | Bottom: dimension complant with all
2.0mm +/- 0.2mm [3] for I > 800 MHz
Material rel. permittivity 2 - 5, rel. parmittivity 3.5 +/- 0.5 Material
parameters foss tangent £ 0.05, at fs 6 loss fangent < 0.05 samples
GHz
Material Compatibility with tissue Compatible with SPEAG Phantoms,
reaistivity simulating liqusds . liquids. ** Material
_— sample
Sagging Sagging of the fiat section in within tolerance for filling Prototypes,
tolerance when filled with height up to 155 mm samples
| tissue simulating liguid.

**Note: Compatibility restrictions apply certain liquid components mentioned in the standard,
containing ©.g9. DGBE, DGMHE or Triton X-100. Observe technical note on material compatibiity,

Standards

[1] KDB 855664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

[2] |EEE 1528-2013, "Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate {SAR) in the Human Head from Wirsless Communications Devices: Measurement
Techniques, June 2013

[3] |EC 62209-1 ed1.0, "Human exposure to radio frequency fields from hand-held and body-mounted
wirgless communication devices - Human models, instrumenialion, and procedures - Part 1.
Procedure lo determine the specific absorption rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

14) |EC 62209-2 ed1.0, "Human exposure to racdio frequency fields from hand-held and bady-mounted
wireless communication devices - Human models, insirumentation, and procedures - Part 2:
Procedure to determine the specific absorption rate (SAR) for wireless communication devices used
In close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

Conformity
Based on the sample tests above, we certify that this ilem is in compgance with the uncertalnty
requirements of body-worn SAR measurements and system performance checks as specified in [1 — 4]

and further standards.
Al 8w &g .
Date 10.06.2016 -
Emain 12 SO0k Do Susneresd
3775 2
Signature / Stlmp/AZ/ +a1 44“2:5911:& an.u P gggne
nic@spreg com, D WA, S8 COM
DocNo 881 - QD OVADOS A« A Page 1(1)
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13 Application note system performance check

13.1 Purpose of system performance check

The system performance check verifies that the system operates within its specifications. System and operator
errors can be detected and corrected. It is recommended that the system performance check is performed prior
to any usage of the system in order to guarantee reproducible results.

The measurement of the Specific Absorption Rate (SAR) is a complicated task and the result depends on the
proper functioning of many components and the correct settings of many parameters. Faulty results due to drift,
failures or incorrect parameters might not be recognized, since they often look similar in distribution to the
correct ones. The Dosimetric Assessment System DASY incorporates a system performance check procedure
to test the proper functioning of the system. The system performance check uses normal SAR measurements in
a simplified setup (the flat section of the SAM Twin Phantom) with a well characterized source (a matched
dipole at a specified distance). This setup was selected to give a high sensitivity to all parameters that might fail
or vary over time (e.g., probe, liquid parameters, and software settings) and a low sensitivity to external effects
inherent in the system (e.g., positioning uncertainty of the device holder). The system performance check does
not replace the calibration of the components. The accuracy of the system performance check is not sufficient
for calibration purposes. It is possible to calculate the field quite accurately in this simple setup; however, due to
the open field situation some factors (e.g., laboratory reflections) cannot be accounted for. Calibrations in the
flat phantom are possible with transfer calibration methods, using either temperature probes or calibrated E-
field probes. The system performance check also does not test the system performance for arbitrary field
situations encountered during real measurements of mobile phones. These checks are performed at SPEAG by
testing the components under various conditions (e.g., spherical isotropy measurements in liquid, linearity
measurements, temperature variations, etc.), the results of which are used for an error estimation of the system.
The system performance check will indicate situations where the system uncertainty is exceeded due to drift or
failure.

13.2 System performance check procedure
Preparation

The conductivity should be measured before the validation and the measured liquid parameters must be entered
in the software. If the measured values differ from targeted values in the dipole document, the liquid
composition should be adjusted. If the validation is performed with slightly different (measured) liquid
parameters, the expected SAR will also be different. See the application note about SAR sensitivities for an
estimate of possible SAR deviations. Note that the liquid parameters are temperature dependent with
approximately — 0.5% decrease in permittivity and + 1% increase in conductivity for a temperature decrease of
1° C. The dipole must be placed beneath the flat phantom section of the Generic Twin Phantom with the correct
distance holder in place. The distance holder should touch the phantom surface with a light pressure at the
reference marking (little hole) and be oriented parallel to the long side of the phantom. Accurate positioning is
not necessary, since the system will search for the peak SAR location, except that the dipole arms should be
parallel to the surface. The device holder for mobile phones can be left in place but should be rotated away from
the dipole. The forward power into the dipole at the dipole SMA connector should be determined as accurately
as possible. The actual dipole input power level can be between 20mW and several watts. The result can later
be normalized to any power level. It is strongly recommended to note the actually used power level in the
L~comment“-window of the measurement file; otherwise you loose this crucial information for later reference.
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System Performance Check

The DASY installation includes predefined files with recommended procedures for measurements and
validation. They are read-only document files and destined as fully defined but unmeasured masks, so you must
save the finished validation under a different name. The validation document requires the Generic Twin
Phantom, so this phantom must be properly installed in your system. (You can create your own measurement
procedures by opening a new document or editing an existing document file). Before you start the validation,
you just have to tell the system with which components (probe, medium, and device) you are performing the
validation; the system will take care of all parameters. After the validation, which will take about 20 minutes, the
results of each task are displayed in the document window. Selecting all measured tasks and opening the
predefined “validation” graphic format displays all necessary information for validation. A description of the
different measurement tasks in the predefined document is given below, together with the information that can
be deduced from their results:

. The ,reference” and ,drift” measurements are located at the beginning and end of the batch process.
They measure the field drift at one single point in the liquid over the complete procedure. The indicated
drift is mainly the variation of the amplifier output power. If it is too high (above t+ 0.1dB) the validation
should be repeated; some amplifiers have very high drift during warm-up. A stable amplifier gives drift
results in the DASY system below + 0.02 dB.

. The ,area scan” measures the SAR above the dipole on a parallel plane to the surface. It is used to
locate the approximate location of the peak SAR with 2D spline interpolation. The proposed scan uses
large grid spacing for faster measurement; due to the symmetric field the peak detection is reliable. If a
finer graphic is desired, the grid spacing can be reduced. Grid spacing and orientation have no influence
on the SAR result.

. The zoom scan job measures the field in a volume around the peak SAR value assessed in the previous
,area” scan (for more information see the application note on SAR evaluation).

If the validation measurements give reasonable results, the peak 1g and 10g spatial SAR values averaged
between the two cubes and normalized to 1W dipole input power give the reference data for comparisons. The
next section analyzes the expected uncertainties of these values. Section 6 describes some additional checks
for further information or troubleshooting.

13.3 Uncertainty Budget

Please note that in the following Tables, the tolerance of the following uncertainty components depends on the
actual equipment and setup at the user location and need to be either assessed or verified on-site by the end user
of the DASY system:

* RF ambient conditions

+ Dipole Axis to Liquid Distance

+ Input power and SAR drift measurement

+ Liquid permittivity - measurement uncertainty
+ Liquid conductivity - measurement uncertainty

Note: All errors are given in percent of SAR, so 0.1 dB corresponds to 2.3%. The field error would be half of that.
The liquid parameter assessment give the targeted values from the dipole document. All errors are given in
percent of SAR, so 0.1dB corresponds to 2.3%. The field error would be half of that.
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System validation DASY 5/8 and cDASY6

In the tables below, the system validation uncertainty with respect to the analytically assessed SAR value of a
dipole source as given in the IEC/IEEE 62209-1528 standard is given. This uncertainty is smaller than the expected
uncertainty for mobile phone measurements due to the simplified setup and the symmetric field distribution.

cDASY 6 - Uncertainty Budget for System Validation
for the 0.3 - 6 GHz range

Source of Uncertainty Probability L Ci Ci Standard Uncertainty 2

uncertainty Value Distribution Divisor (1g) (10g)  +% (1g)  + %, (10g) Vit OF Ver
Measurement System
Probe calibration + 66 % Normal 1 1 1 t 66% + 66% 00
Axial isotropy + 47 %  Rectangular v 3 1 1 + 27% t 27 % 00
Hemispherical isotropy + 9.6 % Rectangular v 3 0 0 + 00% + 00% 00
Boundary effects + 1.0 % Rectangular v 3 1 1 + 06% + 06% 00
Probe linearity + 47 %  Rectangular v 3 1 1 + 27% + 27 % 00
System detection limits + 1.0 % Rectangular v 3 1 1 + 06% = 06% 00
Modulation Response + 0.0 % Rectangular v 3 1 1 + 00% + 00% 0
Readout electronics + 03 % Normal 1 1 1 + 03% = 03% 00
Response time + 0.0 % Rectangular v 3 1 1 + 00% = 00% 0
Integration time + 0.0 % Rectangular v 3 1 1 + 00% = 00% 00
RF Ambient Noise + 1.0 % Rectangular v 3 1 1 + 06% + 06% 00
RF Ambient Reflections + 1.0 % Rectangular v 3 1 1 t 06% + 06% 00
Probe positioner + 0.04 % Rectangular v 3 1 1 + 00% + 00% 00
Probe positioning + 08 % Rectangular v 3 1 1 + 05% + 05% 0
Max. SAR evaluation + 0.0 % Rectangular v 3 1 1 + 00% + 00% 0
Dipole Related
Dev. of exp. dipole + 55 % Rectangular v 3 1 + 32% * 32% 00
Dipole Axis to Liquid Dist. + 20 % Rectangular v 3 1 1 + 12% + 12 % 00
Input power & SAR drift + 3.4 % Rectangular v 3 1 1 + 20% + 20% 00
Phantom and Set-up
Phantom uncertainty + 40 %  Rectangular V'3 1 1 + 23% + 23 % 00
SAR correction + 19 % Normal 1 1 084 +* 19% * 16% 00
Liquid conductivity (meas.)DAK + 25 % Normal 1 078 071 + 20% + 1.8% 0
Liquid permittivity (meaS.)DAK + 25 % Normal 1 023 026 + 06% = 07% 00
Temp. unc. - Conductivity® + 3.4 % Rectangular v 3 078 071 = 15% = 14 % 00
Temp. unc. - Permittivity®™ + 04 % Rectangular v 3 023 026 * 01% + 01% 0
Combined Uncertainty + 95% + 94 %
Expanded Std. Uncertainty + 19.0 % + 18.8 %

Table 1: Uncertainties of a system validation with cDASY6 (0.3-6GHz).
The RF ambient noise uncertainty has been reduced to +1.0, considering input power levels are = 250mW.
Footnote details:

B8 if SPEAG's broad-band liquids (BBL) are used that have low temperature coefficients;
DAKif SPEAG's high precision dielectric probe kit (DAK) is applied.
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Uncertainty Budget for System Validation
(Frequency band: 300MHz - 6GHz range) with DASY8 System

I Uncertainty Probability . . Ci c; Standard Uncertainty

Symbol Error Description - Divisor
Value Distribution (1g) (10g) +%,(1g) +* %, (10Q)

Measurement System Errors
CF Probe Calibration Repeat. + 13.1 % Normal 2 1 1 + 93% +* 93 %
CFdrift  Probe Calibration Drift + 1.7 % Rectangular v 3 1 1 + 1.0% = 1.0%
LIN Probe linearity + 47 % Rectangular v 3 0 0 + 00% * 00%
BBS Broadband Signal + 0.0 % Rectangular v 3 0 0 + 00% = 00%
ISO Probe Isotropy (axial) +* 47 % Rectangular v 3 0 0 + 00% + 00%
DAE Data Acquisition + 03 % Normal 1 0 0 + 00% = 00%
AMB RF Ambient + 06 % Normal 1 0 0 + 00% + 00%
Agys Probe Positioning + 05 % Normal 1 029 029 + 01% * 01%
DAT Data Processing + 00 % Normal 1 1 1 + 00% = 0.0%
Phantom and Device Errors
L|Q(0) Conductivity (meas‘)DAK + 25 % Normal 1 078 071 = 20% * 18 %
L|Q(T0’) Conductivity (temp_)BB + 3.4 % Rectangular v 3 078 071 = 15% * 14 %
EPS Phantom Permittivity + 14.0 % Rectangular v 3 0 0 + 00% * 00%
DIS Distance DUT - TSL + 13 % Normal 1 2 2 * 26% * 26 %
MOD DUT Modulationm + 0.0 % Rectangular v 3 1 1 + 00% * 00%
TAS Time-average SAR + 0.0 % Rectangular v 3 1 1 + 00% = 00%
VAL Validation antenna + 32 % Normal 1 1 1 * 32% = 32%
Pin Accepted power +* 20 % Normal 1 1 1 + 20% £ 20%
Correction to the SAR results
C(e, 0) Deviation to Target + 19 % Normal 1 1 084 + 19% + 1.6%
u(ASAR) Combined Uncertainty + 108 % + 107 %
U Expanded Uncertainty +21.7 % *21.5%

Table 6.2.1: Uncertainty of a system validation with DASY8 system (300MHz - 6 GHz).

The RF ambient noise uncertainty has been reduced to * 1.0, considering input power levels are = 250mW. All
listed error components have V e f fequal to co.

Footnote details:
BB if SPEAG’s broad-band liquids (BBL) are used that have low temperature coefficients;
DAK if SPEAG's high precision dielectric probe kit (DAK) is applied.
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13.4 Power set-up for validation

The uncertainty of the dipole input power is a significant contribution to the absolute uncertainty and the
expected deviation in interlaboratory comparisons. The values in Section 2 for a typical and a sophisticated
setup are just average values. Refer to the manual of the power meter and the detector head for the evaluation
of the uncertainty in your system. The uncertainty also depends on the source matching and the general setup.
Below follows the description of a recommended setup and procedures to increase the accuracy of the power
reading:

dir.

. 3dB .
Signal Low cable
Generator Pass [:AttS } } @

- Att2 |;
® —=—(m) ()

&) —=
Dipole

The figure shows the recommended setup. The PM1 (incl. Att1) measures the forward power at the location of
the validation dipole connector. The signal generator is adjusted for the desired forward power at the dipole
connector and the power meter PM2 is read at that level. After connecting the cable to the dipole, the signal
generator is readjusted for the same reading at power meter PM2. If the signal generator does not allow a setting
in 0.01dB steps, the remaining difference at PM2 must be noted and considered in the normalization of the
validation results. The requirements for the components are:

«  The signal generator and amplifier should be stable (after warm-up). The forward power to the dipole should
be above 10mW to avoid the influence of measurement noise. If the signal generator can deliver 15dBm or
more, an amplifier is not necessary. Some high power amplifiers should not be operated at a level far below
their maximum output power level (e.g. a T00W power amplifier operated at 250mW output can be quite
noisy). An attenuator between the signal generator and amplifier is recommended to protect the amplifier
input.

«  The low pass filter after the amplifier reduces the effect of harmonics and noise from the amplifier. For most
amplifiers in normal operation the filter is not necessary.

«  The attenuator after the amplifier improves the source matching and the accuracy of the power head. (See
power meter manual.) It can also be used also to make the amplifier operate at its optimal output level for
noise and stability. In a setup without directional coupler, this attenuator should be at least 10dB.

«  The directional coupler (recommended * 20dB) is used to monitor the forward power and adjust the signal
generator output for constant forward power. A medium quality coupler is sufficient because the loads (dipole
and power head) are well matched. (If the setup is used for reflective loads, a high quality coupler with respect
to directivity and output matching is necessary to avoid additional errors.)

+  The power meter PM2 should have a low drift and a resolution of 0.01dBm, but otherwise its accuracy has no
impact on the power setting. Calibration is not required.

+ The cable between the coupler and dipole must be of high quality, without large attenuation and phase
changes when it is moved. Otherwise, the power meter head PM1 should be brought to the location of the
dipole for measuring.
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+ The power meter PM1 and attenuator Att1T must be high quality components. They should be calibrated,
preferably together. The attenuator (310dB) improves the accuracy of the power reading. (Some higher power
heads come with a built-in calibrated attenuator.) The exact attenuation of the attenuator at the frequency
used must be known; many attenuators are up to 0.2dB off from the specified value.

+  Use the same power level for the power setup with power meter PM1 as for the actual measurement to avoid
linearity and range switching errors in the power meter PM2. If the validation is performed at various power
levels, do the power setting procedure at each level.

+  Thedipole must be connected directly to the cable at location “X”. If the power meter has a different connector
system, use high quality couplers. Preferably, use the couplers at the attenuator Att1 and calibrate the
attenuator with the coupler.

+  Always remember: We are measuring power, so 1% is equivalent to 0.04dB.

13.5 Laboratory reflection

In near-field situations, the absorption is predominantly caused by induction effects from the magnetic near-
field. The absorption from reflected fields in the laboratory is negligible. On the other hand, the magnetic field
around the dipole depends on the currents and therefore on the feed point impedance. The feed point
impedance of the dipole is mainly determined from the proximity of the absorbing phantom, but reflections in
the laboratory can change the impedance slightly. A 1% increase in the real part of the feed point impedance will
produce approximately a 1% decrease in the SAR for the same forward power. The possible influence of
laboratory reflections should be investigated during installation. The validation setup is suitable for this check,
since the validation is sensitive to laboratory reflections. The same tests can be performed with a mobile phone,
but most phones are less sensitive to reflections due to the shorter distance to the phantom. The fastest way to
check for reflection effects is to position the probe in the phantom above the feed point and start a continuous
field measurement in the DASY multi-meter window. Placing absorbers in front of possible reflectors (e.g. on the
ground near the dipole or in front of a metallic robot socket) will reveal their influence immediately. A 10dB
absorber (e.qg. ferrite tiles or flat absorber mats) is probably sufficient, as the influence of the reflections is small
anyway. If you place the absorber too near the dipole, the absorber itself will interact with the reactive near-field.
Instead of measuring the SAR, it is also possible to monitor the dipole impedance with a network analyzer for
reflection effects. The network analyzer must be calibrated at the SMA connector and the electrical delay (two
times the forward delay in the dipole document) must be set in the NWA for comparisons with the reflection
data in the dipole document. If the absorber has a significant influence on the results, the absorber should be
left in place for validation or measurements. The reference data in the dipole document are produced in a low
reflection environment.

13.6 Additional system checks

While the validation gives a good check of the DASY system components, it does not include all parameters
necessary for real phone measurements (e.g. device modulation or device positioning). For system validation
(repeatability) or comparisons between laboratories a reference device can be useful. This can be any mobile
phone with a stable output power (preferably a device whose output power can be set through the keyboard). For
comparisons, the same device should be sent around, since the SAR variations between samples can be large.
Several measurement possibilities in the DASY software allow additional tests of the performance of the DASY
system and components. These tests can be useful to localize component failures:

+ Thevalidation can be performed at different power levels to check the noise level or the correct compensation
of the diode compression in the probe.

+ If a pulsed signal with high peak power levels is fed to the dipole, the performance of the diode compression
compensation can be tested. The correct crest factor parameter in the DASY software must be set (see
manual). The system should give the same SAR output for the same averaged input power.

+ The probe isotropy can be checked with a 1D-probe rotation scan above the feed point. The automatic probe
alignment procedure must be passed through for accurate probe rotation movements (optional DASY feature
with a robot-mounted light beam unit). Otherwise the probe tip might move on a small circle during rotation,
producing some additional isotropy errors in gradient fields.
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