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1 Calibration report “750 MHz System check dipole”

Calibration Laboratory of S, G Schweiznrischer Kelibrierdienst
Schmig & Parner N G Service suisse détionnege
Engineering AG T Servizio svizzero di taratusa
Zeughsusstrasse 43, 8004 Zurich, Switzerland s S Swiss Catibeation Service
b

Accrediied Dy the Swizs Accreditation Serdss (SAS)
The Swiss Accosditstion Servico is one of the signataries 10 the EA
Multisaters! Ag tor the recognition of calibvation cerificalos

Ciient  CTC advanced GmbH
Saarbricken, Germany

Accreditation Mo SCS 0108

Corificate No. D750V3-1041_May23

CALIBRATION CERTIFICATE
Dbject D750%3 - SN:1041
Galbraton procedua(s) QA CAL-05.vi2
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Caibrason date May 11, 2023

This calioealion cetiticals documents (he Rcsabily In ralicoal seandads, whaoh eales Ihe porsichl unds of messursrnants 1S1
The measraments and the LEcertanins with conficonon Rrobabdfly A28 goven o0 1he Acwng pags and ans part of the cedilicate
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L SN: 100872
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GT06115 (o Nouss chach Ocl-22)
1501015 fin hotse chack Oud-22)
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Primary Starelana ny Cal Davta (Cortcata No.) Schaduled CaRo-ation
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Pomer enclor E44198 EN: GB3I512475 000114 £ Mo0ss chetk Cct-22) fn-hetsso ook (424
Pawar sermsor HP BABTA SN LUSATEeITES 0700115 (1 Dois itk CU-22) in Ncuse check: Oot2d

In howuse check: Oot-24
I house chock: G 24

31-Mar14 {in house chack Ooi-22) In bouse checs: Oct-24
Narss Function Signsture
Calibmated by Paulo Pina Lahoratoey Techimcan . TR ey
g / m(#“—-g
Appraved oy Swen K Tachnical Managee Y

Issuad: May 72, 2623

Page 1018

cetecom advanced GmbH

Document No. 1-2152-25-01-02_TR1-A302-R01
Untertuerkheimer Str. 6-10, 66117 Saarbruecken

Page 3 of 79



cetecom

advanced

Calibration Laboratory of Q\\\«;‘é"‘,"','v-,,‘. Sehwoizerischer KaSibrierdienst
Schmid & Partner S Service suisse d'étatonnage

Engineering AG z & Servizio svizzero di taratura
Zm;ugushu:ga. 8004 Zurich, Switzeriand ’/ﬁ\ Swiss Calibration Service
Ancraddtod ty e Swis Accredtation Serdoe (SAS) Accreditation No.: SCS 0108
Tho Swiss Accreditation Service is one of the signatories to the EA
HMultiiateral Agraement for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Womn Wireless Communication Devices - Pant 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 tc 6 GHz"

Additional Documentation:
c} DASY System Handbook

Methods Applied and Interpretation of Parameters:

» Measurement Conditions: Further details are available from the Vatidation Repont at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated

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

e Return Loss; This parameter is measured with the source pasitioned under the liquid filied
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No uncertainty required.

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

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

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

Cerificate No: DTSOV3 1041 Mayz3 Papa 2ol 8

cetecom advanced GmbH Document No. 1-2152-25-01-02_TR1-A302-R01
Untertuerkheimer Str. 6-10, 66117 Saarbruecken Page 4 of 79
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Measurement Conditions
DASY system configuralion, as f2c as nal given on page 1
DASY Version DASYS2 V52104
Extrapolation Advanced Extrapolation
Phantom Madular Flat Phantorm
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution o,y @z =5 mm
Frequency TEQ MHz « 1 Mz
Head TSL parameters
The lollowing parameters and calcuiations were appied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 419 ©.8% mha/m
Measured Head TSL parameters (220 202)"C M5:6% 0.91 mhoim = 6 %
Head TSL temperature change during test <05"C
SAR resuit with Head TSL
SAR averaged over 1 om’ (1 g) of Head TSL Condition
SAR measured 250 mW nput powear 247 Whkg
SAR tor nominal Head TSL parameters ronmalized to 1W B.52 Wikg £ 17.0 % (ka2)
SAR averaged over 10 em® (10 g) of Hoad TSL coadition
SAR measured 250 mW-ingat power 142 Wikg
SAR for nomenal Head TSL parameters normalized to 1W 560 Wig = 16,5 % (k=2)
Body TSL parameters
The lollowing parameters and caiculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 555 088 mha'm
Measured Body TSL parsmelars [220+02)°C 54n6% .96 mboim + 6%
Body TSL temperature change during test =~ 08¢ -
SAR result with Body TSL
SAR averaged over 1 cmy’ {1 g) of Body TSL Condition
SAR measured 250 mW input power 215 Wikg
SAR for norminal Bedy TSL parameterns ncrmalized to 1W B.60 Wikg = 17.0 % (ke2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 1.42 kg
SAH tor nominal Body TSL parameters normalizad 1o 1W 5.68 Wikg + 16.5 % (k=2)

Cestiticate No: D?SOVI104)_May23

Page 3ot 8

cetecom advanced GmbH
Untertuerkheimer Str. 6-10, 66117 Saarbruecken

Document No. 1-2152-25-01-02_TR1-A302-R01
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

impedance, transiormed 10 feed point 5450-182
Returm Loss -26% 08

Antenna Parameters with Body TSL

Irmpadance, transformed 1o feed point 499 Q-44 0
Retem Loss ~270dB

General Antenna Parameters and Design

l Elactrical Daiay (one direction) ] 101303 ]

After tong tesrr use with 100W radiated power, enly a sight warming of the dipoée near the feadpcint can e measured

The dipoie is made of stantdard seminoxd coaxial cable, The center conductor of the feeding line is drectly conmacted te the
second amm of the dipote. The antenna is theresore shont-circuited for BC-signals. On some of the dipoles, small end caps
are atded 10 the dipole arms in order 1o imorove matching when loaded acoocding ta 1he position as explanad n the
‘Measurement Condtions” paragraph. The SAR data are not alfected by this change The overall dipols length is still
according o the Standard.

No excessive force must be applied to the dipole ams, bacause they might bend o 1he suidered coanections near the
feedpoint may be damaged.

Additional EUT Data

| Manutactures by | SPEAG |

Cortificate No, D7S0V3-1041_May2s Pagedof &

cetecom advanced GmbH Document No. 1-2152-25-01-02_TR1-A302-R01
Untertuerkheimer Str. 6-10, 66117 Saarbruecken Page 6 of 79
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DASYS5 Validation Report for Head TSL

Date: 11.403.2023
Test Laboratory: SPEAG, Zunch. Switzerland

DUT: Dipole 750 MHz; Type: D750V 3: Serial: D750V3 - SN:1041

Communicauon Systern: UID 0 - OW; Frequency: 750 Mifz

Medium parameters used: f = 750 MHz, 6= 0.91 S/m; & =4 1.5 p = 1000 kg/m'
Phamtom section: Flat Section

Measurement Standard: DASYS (IEEEAECANSTC63.19-2011)

DASYS2 Configuration:
o Probe: EX3DV4 - SN7349: ConvF(10.11. 10.11, 10.11) @ 750 MHz: Calibrated: 10.01.2023
o Sensor-Surface: | dmm (Mechanical Surfiace Detection)
¢ Elecronies: DAES Sno 1 Calibvated: 19.12.2022
o Phantom: Flat Phantom 4.9 (front): Type: QD 001 P4¢ AA; Senal: 1001
o DASYS2 52.10.4(1535): SEMCAD X 14.6.14(7501)

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

Reference Value = 59.92 Vim: Power Drift = -0.06 dB

Peak SAR (extrapolated) = 3.29 Wikg

SAR(I g3 = 2.17 Wikg: SAR(10 @) = 1.42 Wikg

Smallest distance from peaks to all points 3 dB below = 17 mm

Ratio of SAR at M2 10 SAR at M1 =65.7%

Maximum value of SAR (measured) = 2.89 Wikg

4B
a

-1.80
-3.60
-5.40
-7.20
-g.00

0dB =289 W/kg =4.61 dBWikg

Certificate No: O750V3-1041_May23 Fage 5of 8

cetecom advanced GmbH Document No. 1-2152-25-01-02_TR1-A302-R01
Untertuerkheimer Str. 6-10, 66117 Saarbruecken Page 7 of 79
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Impedance Measurement Plot for Head TSL
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Cenificate No: D750VA-1041_May23 Page 6ol 8
cetecom advanced GmbH Document No. 1-2152-25-01-02_TR1-A302-R01
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Antenna Parameters with Head TSL
From cal. data Measured 2024-06-21
Impedance; 54.50 -1.6jQ 52.7Q -3.1jQ

transformed to feed point

Return Loss -26.8dB -27.9dB
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Antenna Parameters with Head TSL

From cal. data Measured 2025-06-06

Impedance; 54.5Q -1.6jQ 53.6Q -2.4jQ
transformed to feed point

Return Loss -26.8dB -27.6dB
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DASYS5 Validation Report for Body TSL

Dare: 09,05.2023

Test Laboratory: SPEAG, Zunch, Switzerland

DUT: Dipoie 750 MHz: Type; D750V3; Serial: D750V3 - SN: 1041

Communication Systemy; UID O - CW?;, Frequency: 750 MHz

Medium parameters used: f = 750 MHz: 6 = 0.96 S/m: & = 55.4; p= 100 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEAECIANSE C63.19-2011)

DASYS2 Configurasion:

-

Probe: EX3DVA - SNT349; ConvF(16.23, 10,23, 10,23) @ 750 MHz; Calibrated: 10.01.2023
Sensor-Surface: 1.4mm (Mechanical Surface Deteciion)

Electrontes: DAEA Sa60 1; Calibrated: 19.12,2022

Phantom: Flat Phantom 4.9 (Back): Type: QD O0R P49 AA: Serial: 10035

DASYSZ 52.10.4(1535). SEMCAD X 14.6.14(7501)

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

Reference Value = 59.47 Vim: Power Drifs = 0.00 dB

Peak SAR (extrapolated) = 3.23 Wikg

SAR(L gy = 2.15 Wikg; SAR(10 g3 = 1.42 Wikg

Smailest distance from peaks te sl points 3 dB below = 17.1 mm

Ratio of SAR at M2 to SAR at M1 = 66.6%

Maximum value of SAR (measured) = 2.87 Wike

W

dB

-7.20

0

-1.80
-3.60
-5.40

-9.00

0 dB = 287 Wike = 4.58 dBW/ke

Cenhcate Nor DISOVE- 1041 May2d Page 7 od8

cetecom advanced GmbH

Untertuerkheimer Str. 6-10, 66117 Saarbruecken

Document No. 1-2152-25-01-02_TR1-A302-R01

Page 11 of 79
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Impedance Measurement Plot for Body TSL
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Certificate No: D750V3-1047_May23 Page 5ol 8

cetecom advanced GmbH
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2 Calibration report “750 MHz System check dipole”
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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
13

FrLresier

ataginry Tasrizan

Taaviza Manager

Iszyed: Moy 3.9710%

SRR 1)

cetecom advanced GmbH
Untertuerkheimer Str. 6-10, 66117 Saarbruecken

Document No. 1-2152-25-01-02_TR1-A302-R01
Page 13 of 79



cetecom

advanced

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. 1-2152-25-01-02_TR1-A302-R01
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

cetecom advanced GmbH

Document No. 1-2152-25-01-02_TR1-A302-R01
Untertuerkheimer Str. 6-10, 66117 Saarbruecken
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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. 1-2152-25-01-02_TR1-A302-R01
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D750V3 - SN 1041

Systern Performance Check Report

Summary

May €, 2085
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D750%3 - SN: 1041 Nay 6, 2028

Impedance Measurement Plot for HSL

FSII Smith (R+)X| Hcale 1.00
=1 730.000000 MHz 55.61% O 0.220 Q

1600
5.00
0.00

5.00
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-15.00
20,00
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30,00
“35.00

=1 750.000C00 M-z -25.475 d8

oI

600,00 Fooac 800.00 800,00
MHz

Cerliicate No: D750¥3-2 041 May26 Page 6of 6
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3 Calibration report “835 MHz System check dipole”

Calibration Laboratory of § Sehwelzerischer Kasdrierdienst
Schmid & Partner c Servico suisse d'étatonnage
Engineering AG $ sizzera di taral:
Zeughausstrasse 43, 8004 Zurich, Switzrland _ S Swiss Galibration Service
Ancradined by ha Swiss Acceedtaticn Senice {SAS) Accredatation No.: SCS 0108
The Swiss Accreditation Service |5 one of the signatories to the EA
Multdstersl Ag for the cecognition of calibration certificates
Client  CTC advanced GmbH Certiicate No. D835V2-4d153_May23
Saarbricken, Germany
[CALIBRATION CERTIFICATE
[ Gbject DE35V2 - SN:4d153
Cakbeaton prcsnzols) QA CAL-05.v12

Calibration Precedure for SAR Validation Sources between 0.7-3 GHz

Calioation dans May 11, 2023
This catbranon Cerificae fhe t LAty 10 naNonal Stancards. which reatze tho phyzoal Lrels ol measurements (S1)

Tha measatecseds i Y uncanainbes wih contidonco probabilty 2ne guen oo th fallywing pages and sre part of 7w cortficale
All caliations hanke been conduchid in the cosed Bhorstory faciity. erviroament femparanes (22 + 3170 a0 fumstly < 705

Caiteamon Equeprent used (METE critical for calicration)

Pramary Syangacd [De Gai Date [Canfcae Noy Schedued Calbaton .
Dormer mases NAPZ S8 404778 B0-Mar-23 (No. 217-03804/03805) Mar-24 Nl
Pomie sacsor NRP-281 SM: 103244 0425 (N 217-03804) Mar-24
Pownr sergor NRP-Z81 SN 100245 0-Mee-23 (Ko 21703808) Mar-24
Relarancs 20 40 Atanustor SN BHSE04 (20k) 30-Ms:-Z3 (oo 21700808 Mar-24
Typa-N mamash combisation SN: 310662708327 30-Mar-23 Ko, 217-0a850) Mar-24
Releronce Probe EXIDVA [ SN; 7oag 105an23 Mo, EX3-734%_ Jun2dy Jan24
DAES | SN: 8O3 18-Doc/ 22 (N, DAEA6I1 Dec22) Owe 23
| Secondary Standards |D4 Chock Bate (o horsss) StheduleaCreck
Pawmer meles £42198 - SN GR3as2ae7t 000114 fin housa cek OE-22) 0 hosse Che G124
Pawnr corsce WP BABTA | SN; US37078y C-0et45 i hogse chank Out-22| In house checic Gel-24
Plawse sacmoe HF BAES A ‘ SN, MY I05GR15 07-Oct-15 (in houss chack O61-22) I hose chipc Ot-24
RF ganersior BAS SMAT-06 | EN: 100672 15-Jun-18 (in bowsa chaok O-22) In house checx Oct-24
Netwark Andhvcer Agitent ES358A | SN LSA1080477 ST-Mar-14 (in house chock Ot 22; In house check: Oct 24
Nams Functian Signatune
Calbnated by, Pauks Pira Leboratory Tochmctlan. %_ ——pu
P
Apploned . Svan K Technical Managee \ /
“

fasand: May 12, 2020

Thia Caibeaton cacthicsis sha! not bo reproducas mecapl B kil without wrtnen approvad of e Waoatoey,

Certificare No: DE35V2-44153. May23 Page 1 of B
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Calibration Laboratory of S  Serwsizerischer Kalibrierdienst
Schimid & Partner ¢ Service suisse détalonnage
Engineering AG Secvizio svizzero di tartura
Zeughausstrazse 43, 8004 Zurlch, Switzertand S Swiss Caibration Servics

Acczedited by the Sxizs Apiradnaion Secvice (SAS) Accregination No.: SCS 0108
The Swias Accreditation Service is one of Be signatories to the EA
Multiataral Agreoment for tha recogrition of calibration centificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

= Antenna Parameters with TSL: The source is mounted in a touch configuration beiow the
center marking of the fiat phantom.

» Retum Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurament 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
multiphied by the coverage factor k=2, which for a normal distribution corresponds 16 a coverage
probability of approximatety 95%. ‘

Cenificate No: DBAEV2.45153 May2d Page2cts

cetecom advanced GmbH Document No. 1-2152-25-01-02_TR1-A302-R01
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Measurement Conditions
CASY system conliguration. & far &8 aat given on page 1.
DASY Version DASYS2 V52,104
Extrapolation Advancad Extrapolation
Phantem Modutar Frat Phantom
Distance Ripole Center - TSL 15 men with Spacer
Zoom Scan Resciution dx, dy dz « 5 mm
Freguency 835 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 (.80 mho'm
Measured Head TSL parameters {220+0.2)°C N2:6% 0.94 mivwm <6 %
Head TSL temperature change during test <08'C e e
SAR result with Head TSL
SAR averaged over 1 em® (1) of Head TSL Conddion
SAR measwed 250 mW input power 2.43 Wikg
SAR for nominal Head TSL parameters nromalized 10 1YW 9.63 Wikg £ 17.0 % (k=2)
SAR averaged over 10'cm? {10 g) of Head TSL condition
SAR measured 250 MW ingat power 161 Wikg
SAR for nomiral Head TSL parameters riormatized to TW 6.27 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameiens and calodalicas were appied
Temperature Permittivity Conductivity
Nominal Body TSL parameters. 22.0°C 562 0.97 mhalm
Messured Body TSL parameters 220=202)°C 552+6% 0.99 mha/m =6 %
Body TSL temperature change during test =05°C e e
SAR result with Body TSL
SAR averaged over 1 cm® (1 .g) of Body TSL Condition
SAR measured 250 MW Bipul powes 2.48 Wy
SAR tor nominal Body TSL paramaters novrmalized lo W 9.68 Wikg + 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mWV inpat power 1.62 Wikg
SAR lor nominal Body TSL prameters normatized to 1W 6.40 Wikg = 16.5 % (k=2)
Certificate No: D835V2-4d153 May23 Page 3of8

cetecom advanced GmbH
Untertuerkheimer Str. 6-10, 66117 Saarbruecken
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impadance, ransformed to feed point 51.002-350
Retum Lose - 250 dB
Antenna Parameters with Body TSL
Impedance. transformed to feed point 4BSN-720
Return Loss ~21.608
General Antenna Parameters and Design
l Electrical Detay (one direction) { 1433 ra

After leng tesm use with 100W radiated pewer, onfy a shight warming of the dipode near the feedpoint can be measured,

The dipole is mage of standard semirigid coaxial cable: The canter conducior of the feeding line is directly connacied to the
sacond arm of the dipofe. The anténna is therelore shorl-Crowted for DC-signais, On some of the dipoles; small end caps
are added 10 tha digole arms in order 10 ¥nprows malching when foaded according to the position as explained In the
‘Maasuremant Conditions® paragraph. The SAR data are act atfecied by this change The overall dipole length is stdl

according 1o the Standard.
No excessive force must be appiied (o the dipoie ams, Decause they might bend or the sokderad connections near the
fendpoint may bae damaged.
Additional EUT Data
| Manutactured oy | SPEAG

Candicate No: D835V2-4d0153_ May23
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DASYS5 Validation Report for Head TSL

Date; 11.08.2023

Test Laboratory: SPEAG, Zurich, Switzestand

DUT: Dipole 835 MHz: Type: DR3SV2; Serial: D835V2 - SN:4d 153

Communication System: UHD. 0 - CW; Frequeacy: 835 MHz

Medium parameters used: § = 835 MHz: ¢ = 0.94 S/ 5= 41.2; p = 1000 kg/m”
Phantom sectien: Flat Section

Measurement Standard: DASYS (IEEEIEC/ANSIC63.19-2011)

DASYS2 Configuration:

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:

Probe: EX3DV4 - SN7349; ConvFi9.69, 9.69, 9.69) @ 8§35 MUz Calibrated: 10.01.2023
Sensor-Surface: 1.4mm (Mechanical Surface Deteciion)

Electronics: DAE4 Sn601: Calibrated: 19.12.2022

Phantem: Flat Phantom 4.9 {fron1); Type: QD GOL P49 AA: Senal: 1001

DASYS52 52,10.4(1535): SEMCAD X 14.6.14(7501)

Measurement grid: dx=5mm, dy=Smm, dz=Smm

Reference Value = 63,18 Vim: Power Drtt = -0.04 dB

Peak SAR (extrapolated) = 3.77 Wikg

SAR(I g) = 2.49 W/kg; SAR(10 g) = 1.61 W/kp

Smallest distance from peaks toalf points 3 dB below = 16.3 mm
Rario of SAR 2t M2 10 SAR m M1 = 65.7%

Maximum value of SAR (measured) = 3.31 Wik

L]
-2.60
-4.00
6.00
-8.80
-10.00

0 dB = 331 Wikg = 5.20 dBW/ke

Certficate No: DABLV2-44153_ May23 Page 528
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Impedance Measurement Plot for Head TSL
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Cartificate No: DB35V2-4d153_ Miy23 Page 6of 8 _
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Antenna Parameters with Head TSL
From cal. data Measured 2024-06-21
Impedance; 51.0Q -3.5jQ 49.7Q -4.5jQ
transformed to feed point
Return Loss -28.9dB -26.8dB




@ cetecom
advanced

Antenna Parameters with Head TSL

From cal. data Measured 2025-06-05

Impedance; 51.0Q -3.5jQ 51.7Q-3.5jQ
transformed to feed point

Return Loss -28.9dB -28.4dB
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DASYS5 Validation Report for Body TSL

Date: (9.05.2023
Test Laboratory: SPEAG. Zurich, Switzerkind
DUT: Dipole 835 MHz; Type: D838V 2; Serial: D835V2 - SN:4d153

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

Medivm parameters used: § = 835 MHz: o = 0.99 S/m: e = §5.2: p = 1000 kg/m'
Phantom section: Flat Section

Measurement Standard: DASY S (TEERAEC/ANSTC63.19-201 1}

DPASY 52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(9.85. 9.85, 9.85) @ %35 MHz; Calibrated: 10,01.2023
+ Sensor-Surtace: 1.4mm (Mechanical Surface Detection)
= Elecironics: DAE4 Sné01; Calibrated: 19.12.2022
»  Phantom: Flat Phantom 4.9 (Back): Type: QD 00R P49 AA: Serial: 1005
v DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 56.39 Vim: Power Drift = (.00 dB

Peak SAR (exteapolated) = 3.57 Wikg

SAR(1 g) = 2.46 Wikg; SAR(10 g) = 1.62 Wikg

Smallest distance from peaks to all points 3 dB below = |6 mm

Ratoof SAR ax M2 0 SAR M1 = 69.1%

Maximum value of SAR (measured) = 3.19 Wik

48
0

“1.80
-3.68
-5.40
-1.20
-9.00

0.dB = 3.19 Wikg = 5.04 dBW/kg

Cortficate No: DI35V2-40153_May23 Page 7ot 8
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impedance Measurement Plot for Body TSL

L" 2 - 2 v | 1 —
o TR R Y ———
Stahs WY B11 I oz Avge26 Dalap
Cordicats No: DE35V2-40153_May23 PagoBoid
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4 Calibration report “900 MHz System check dipole”

Calibration Laboratory of

Schmid & Partner
Engineering AG

S Schweizerischer Kalibrierdienst

c Service suisse d'éalonnage
Servizie svizzero di taratura

S Swiss Calibration Service

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredied by the Swiss Accreditation Service (SAS)

Accraditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multitateral Agreemant for the recognition of calibration certificates

r

Client Cetecom Advanced Certificate No. |~ DS00V2-102_Jan26
Saarbricken, Germany
CALIBRATION CERTIFICATE
Objec! DI00VZ - SN: 102
Caibration procedure(s) QA CAL-05.v13
Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz
Caliration date January 18, 2026

This calibration cartificats documents the traceabiity to neticnal standards, which realize the physical units of measurements (S1).
The measurements and the uncartainties with confidenca probablity are given an the folowing pages and are parl of the cerfifical.

All caibrations have been sonducted in the closed latoratory facility: emviconment temperatire (22 +3)°C and bumidty < 70%,
Calibration Eguipment used {M&TE craical for calibvation)

Primary Standards ID | CalDate [CartFicate Noj Schedules Cal

Power Sensor Ras NRPA0T SN: 101861 | 26-Apr-25 {No. 2025-001450) Ape-28

Power Senser PAS NAPTBA SN: 101859 | 0B-Feb-25 (No. 4030A315008541) Feo-26

Specirum Anwyzar A&S FSVAQ SN: 101832 | 28-dan-25 (No. 4030A315009556) Jan26

3.5mm mismatch combnation SN: 1152 24-Mar-25 (No, 217-04233) Mar-26

OCP DAK12 “SN:1016 16-Sept-25 (No. CCP-DAK12-1016_Sep25) Sep-26
“CCPDAKES SN:1243 | 16:Sept 25 (No, OGP-DAKA 5-1243_Sep2s) Sep-o6

Reference Prabe EX3ONE SN:7348 | 10-Jan-25 (No. EX3-7343_Jan25] Jan-26

DAEdip SN: 1336 26-Nov-25 {No. DAESip-1836_Novas) Nov-26

Secandary Stardards o ([¢] Chack Dale (ic house) Scheduiad Check

ACAD Setup 1 SN- 1000 27-Way-25 (No. 675-ACAD_Source_Bon250527) -

Signal Generator R&S SME100A | SNTT82087 | 27-WMay-25 (No. 875-CALTE-S4568-250527} May 26

Mismaich; SMA | sNTi02 24-Apr-25 (NG. 675-Memateh_SMA-250424) Apr-26

OCP DAK-12 _8N:1028 Z7-Fab-25 (No. OCP-DAK12-1023_Febes) Fab26

OCP DAK-3.5 SN: 1356 10-Dec-25 (Na. CCP-DAK35-1338_Decas) Dec-26 B

Name Function Signature
Calbrated by Paulo Pina Lakoratory Tachrician = a__;zi;.j
Approved oy Sven Kahn Technical Manager s 4 /M%
Issued: January 22, 2028
This calisration cartficate shall not e regroduced except in full without written approval of the laboratory.

Certificate No: D900V2-102_Jan26
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Calibration Laboratory of \\‘\/\‘\'J V5, S :“‘“"::lf;";,ml ":"““""
Schmid 8‘ Partner M c Servizio svizzero di taratura
Engineering AG oy S Swiss Calibration Service
Zeughaussteasse 43, 8004 Zurich, Swilzerand KAt
Accredited by tha Swiss Accreditation Servdos (SAS) Accreditation No.: SCS 0108

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

Glossary

TSL tissue simulating liquid
ComF  sensitivity in TSL/ NORM x.y.z
N/A nol applicable or not measured

Calibration is Performed According to the Following Standards

+ IEC/IEEE 62208-1528,"Measuramant Procedure For The Assessment Of Specific Abscrption Rate Of Human Exposure To
Radio Frequency Fiekis From Hand-Held Ard Body-Worn Wireless Communication Devices - Part 1528: Human Models,
Instrumentation And Procedures (Frequency Range of 4 MHz 10 10GHz)", Cctober 2020.

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

Additional Documentation
« DASY System Handbook

Methods Applied and Interpretation of Parameters

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

= Antenna Parameters with TSL: The dipole is mounted with the spacer to pesition Its teed point exacily below the center
marxing of the flat phantom section, with the arms oriented paralie! to the body axis,

« Feed Point Impedance and Return Loss: These parameters are measured with the dipole pesitioned under the liquid filled
phantom. The impadance stated is transformed from the measurement at the SMA connector to the feed point. The Return
Loss ensures low reflected power, No uncertainty required,

« Electnical Deiay: One-way delay between the SMA connector and the antenna feed point. No uncertainty required.

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

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

« SAR for nominal TSL p eters: The 1 d TSL parameters are used 1o calculate the nominal SAR resull,

The reported uncertainty of measuremant is stated as the standarg uncertalinty of measurement multiplied by the
coverage factor k=2, wiich for a normal distribution corresponds to a coverage probability of approximately 95%.

Cenrtificate No: D900V2-102_Jan26 Page 2of 8
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DYOOV2 - SN: 102

January 19, 2028

Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS Module SAR 17.02
Extrapolation Advanced Exirapeiation
Phantom Fiat Phantom V4.9
Distance Dipole Center - TSL 15 mm with spacer
Frequency 900MHz +1MHz
HSL parameters at 900 MHz
The following parameters anc calculations were applied.
Temperature Permittivity Conductivity
Nominal HSL parameters 22.0°C 415 0.97 mho/m
Measured HSL parameters {22.0 £0.2)°C 43.0 +6% 0.84 mho/m +6%
HSL temperature change during test <D5°C
SAR result with HSL at 900 MHz
SAR averaged over 1 cm® (1 g) of HSL Condition
SAR for nominal HSL parameters 24 dBm input powaer 276 Wikg
SAR for nominal HSL paramelers narmalized to 1W 11.0 Wikg =17.0% (K= 2)
SAR averaged over 10 cm® (10 g) of HSL | Congdition
SAR for nominal HSL parameters 24 ¢Bm input power 1.77 Wikg
SAR for nominal HSL parameters ] normalized to 1TW 7.05W/kg +16.5% (k=2)
Certificate No: DI00V2-102_Jan26 Page 3of 6
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{1800V2 - SN: 102

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with HSL at 900 MHz

January 19, 2026

Impedance 47.60+0.0(0
Return Loss -32.0d8
General Antenna Parameters and Design

[ Electrical Gelay fone direction) [ 1.382 ns

Afier long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint ¢can be measured,

The dipole is made of standard semirigid coaxial cable. The canter conductor of the feeding 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, small end
caps are added to the dipole arms in order fo improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overafl dipale langth is still according
to the Standard. Ne excessive force must be applied to the ¢ipole arms, because they might bend or fhe soldered connecticns

near the feedpeint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificate No: D900V2-102_Jan26
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D900VZ - SN: 102 January 19, 2026
System Performance Check Report
Summary
Tipais Feagaency (M) 271 Power (dEm]
DR0WZ - SNI07 500 HSL 74

Exposure Conditions

Pramom Secton TS Test Dissarce frem]  3and Croupc U0 Frequency V2], Chamoed Numeer Corvversion Facier TEL Condactiniy [Sim] TS0 Permittiviny

Frae 15 W, 0-- w0 LS .84 avn
Mardware Setup
Fhareom TSL, Reywyred Dute Frobe: Calraran Duce O, Calizration Dave
Flat V4,2 mod HEL 2086-01-13 DIONE - 5NTI4F, 2025-01-10 QAT S0 335, 20281125
Scans Setup Measurement Results
oo Scar Zoom Scan
Crid Earents o) 303032 Cace 2028-01-19
Crid Steps [mm] 60x60x1.8 Pl TN sg) 2,76
Sersor Sorface fnrml 1.4 POSALIOg WiKal 177
Graded Crid Yos Poavs Drift 28] 200
Gradiog Ratio LS Pawer Staling Osaked
WA N/& Seafien Fagioe [
Suface Detacyon WS 4 gp 8L Correction Putive | Nepuive
Stan Metros Nexsured

0dB = 4.03 W/Kg

Certificate Ne: D900V2-102_Jan26 Page Sof 6
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DYOGV2 - SN: 102 January 19, 2026

Impedance Measurement Plot for HSL

$11 Smith (R+X) Scale 1.00
=1 900.000000 MEz 47.561 Q0.042 D

10.00
5.00
0.00

-5.00

-10.00
-15.00
-20.00
+25.00
-30.00
-35.00

>1 300000000 MMz -32.039 d8

700.00 800.00 900.00 1000.00 1100.00
1Mz

Certificate No: D900V2-102_Jan26 Pagz6of6
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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
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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

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

August 15, 2024

impedance 501 0Q~04jQ
Return Loss 477 ¢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

Certficate No: D1750V2-1093_Aug24

Page 4 of 6
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D1750V2 - SN: 1093

August 15, 2024

System Performance Check Report
Summary
Dizox Frequency (NK) T Fower (48m)
D17IStv2 -~ SN1083 175 (8 24
Exposure Conditions

Prarcgm Section, TSL Test Distarce [mm)  Hard  CGroup, LD Frequascy [VBie], Charnel Nursbaer

Comwersion facter 15U Cenduttmiy Sim)

TSL Permduvity

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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6 Calibration report “1900 MHz System check dipole”

Calibration Laboratory of

Schwaizsrischar Kakbrier
Schmid & Partner Service suisse Fotalonnage
Engineering AG Servize svizzero & taratura

Zeughausstrasse 43, 8004 Zurich, Switzerfand Swiss Caliration Service

Acnredites by the Swiss Accradiaton Senvce (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA
Muttilaterst Agreemont for the recognition of calibration cedificates

Glossary:

TSL tissue simutating liquid

ConvF sensitivity in TSL / NORM x,y,2
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, "Measurement Procedure For The Assessment Of Specific
Abserplion 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 GHzY', October 2020.

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

o Moeasurement Condilions; Further detaiis are avaitable from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

e Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Retumn Loss ensures low
refiected power. No uncertainty reguired.

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 resuit.

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

Certificate No: D1S00V2-5:009_Mayz3 Page20l8
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Measurement Conditions
DASY system configurstion. as far as not given on page 1,
DASY Version DASYSZ v52.10.4
Extrapolation Advanced Exiragoiation
Pisartom Modular Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx. dy. dz =S mm
Frequency 1500 MHz £ § MHz
Head TSL parameters
The following parameters and calculalions were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 2z20°C 40 1.40 mho'm
Messured Head TSL parameters 1220+02)°C WBIEENR 1.40 mho/m £ 6 %
Head TSL temperature change during test <05°C -— —
SAR resuit with Head TSL
SAR averaged over 1 cm’ {1 g) of Head TSL Condition
SAR measurad 250 mW input power 9.86 Wkg
SAR for nominal Head TSL parameters normatized to 1W 39.1 Wikg £ 17.0 % (k=2}
SAR avarsged over 10 em’ (10 g) of Head TSL condision
SAR measwed 250 mW input power 5.18 Wikg
SAR for nomina Head TSL paramelers normalized o W 20.6 Wikg £ 16.5 % (k=2)
Body TSL parameters
The followis:g parameters and calculations wese applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.62 mhaim
Maasured Body TSL paramaters (22.0+02)'C 52046% 1.52 mhaim 2 6%
Body TSL tempaerature change during test =0.5°C —- -
SAR result with Body TSL
SAR averaged over 1 cm’ {1 g) of Body TSL Candition
SAR measurad 250 mW input power 101 Wikg
SAR for nominat Bady TSL parameters normalized 1o YW 40.2 Wikg £ 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL condition
SAR measured 250 mW input power 5.29 Wig
SAR for nominal Body TSL parameters nosmalized to 1W 21.1 Wikg £ 16.5 % (k=2)
Certificate No: 01900V2-50008_May23 Page 3of8

cetecom advanced GmbH
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

impecance, transformed to feed pont SI8O1 342
Return Loss ~28.5 03_
Antenna Parameters with Bedy TSL
Impeiznce. Wansformed (0 feed point 4700 =360
Return Loss - 264 dB
General Antenna Parameters and Design
[Eleo\ncal Celay {one direction} ] 1.387 ns ‘]

After long term use with 100W raciated power. only a slight warming of the dipole near the feedpoint Can be measured

The dipcte 1s made of standard sermingid coaxts cable: The center conductor of the feeding line is directly connested w the

second arm of the dipole; The antenna is therefore short-circuited for DC-signals. On some of the dipoles. small end caps
are added o the dipole arms In order 1o improve matching when loaded according 1o the position as expiained in the
*Maasurement Conditions™ paragraph. The SAR daia are not affecied by s change. The overall digcle length is 2l

accoeding to the Standarg.

No excessive force must be appied 1o the dipole arme, because they might bend or (he saldered connections near the

feadpuint may be damaged.

Additional EUT Data

| Manufactised by

SPEAG

Cenificate No: D1900V2-5d008_May23
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DASYS Validation Report for Head TSL

Date: 12.05.2023
Test Laboratory: SPEAG. Zunch, Switzerland
DUT: Dipole 1900 MHz; Type: DI900V2: Serial: D1900V2 - SN:5d009
Communication System: UID 0 - CW; Frequency: 1900 Mz
Medium parameters used: = 1900 Miz: & = 1.4 Shm: 6 = 38.7; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI Co3.19-2011)
DASYS52 Configuranon:
+ Probe; EX3DV4 - SNT7349; ConvF(8.35. 8.35, £.35) (@ 1900 MHyz; Calibrated: 10:01.2023
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn6b1: Calibrated: 19.12.2022
« Phantom: Flat Phantom 5.0 (front); Tvpe: QD 000 P30 AA; Senal: 1001
o DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement prid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 108.0 Vim; Power Dnft = .08 dB

PeaX SAR (extrapolated) = 7.9 Wikg

SAR(] £) = 9.86 Wikg: SAR(10 g) = 5.18 Wikg

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

Ratio of SAR a1 M2 to SAR at M1 = 55.5%

Maximum value of SAR (measured) = 15,2 Wikg

d8
0

-3.00
-5.00
-4.00
-12.00
-15.00

0dB =152 Wikg = 11.82 dBW/kg

Certificate No: ©1500%2-50008_May23 PagaSold
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Impedance Measurement Plot for Head TSL

Cal Apps 2 - -“—.___l___,--“"
SHYLSIw 1 TEC00 GHE —— Siep 2 10GHD Bre
ho 20 _ I lr - { )4 A 4
5.3 4 - =
L5 a1 1 1 ]
R S — ! - o =
ik 00 - — - — ,
LG40 = 2 :
|
o5 €0 L - : !
.00 A 2 3 % | S | i
LR T ' —
0y LGh L s ey ] | ‘ 'l l | | do
e = T TR s
| _sryrereesiey —
Stahz CHY SV 1P Avg=20 Detay
Cartificats No: D1800Y2-50008 May23 Page 6 of 8
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Antenna Parameters with Head TSL

From cal. data Measured 2024-06-21

Impedance; 51.8Q +3.4jQ 52.3Q +3.8jQ
transformed to feed point

Return Loss -28.5dB -27.4dB
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Antenna Parameters with Head TSL

From cal. data Measured 2025-06-05

Impedance; 51.8Q +3.4jQ 51.5Q +3.3jQ
transformed to feed point

Return Loss -28.5dB -28.9dB
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DASYS5 Validation Report for Body TSL

Date; 12.05.2023
Test Laboratory: SPEAG, Zunch, Switzerland
DUT: Dipole 1906 MHz; Type: DI900V2; Serial: D1900V2 < SN:5d009
Communication System: UID O - CW: Frequency! 1900 MHz
Medium parameters used: £= 1900 MHz ¢ = 1,52 $/m; 50~ 52: p = 1000 kg'm*
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETEC/ANSI C63.19-2011)
DASYS2 Configuration:
« Probe: EX3DV4 cSN7349; Convi(¥.42, 8.42, 8.42) @ 1900 MHz; Calibrated: 10.01.2023
o Sensor-Surface; 1.4mm (Mechanical Surface Detection)
+ Electronics: DAES Sn601; Calibrated: 19.12.2022
» Phantom: Flat Phantom 5.0 (back): Type: QD 000 PSO AA: Scrial: 1002
o DASYS2 52.10.4(1535): SEMCAD X 14.6.14(7501)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cabe 0:
Measurement gnd: dx=Smm. dy=5Smm. dz=5mm

Reference Value = 183.3 Vim; Power Drift =-0.07 dB

Peak SAR (extrapolated) = 18,7 Wke

SAR(1 g) = 10.1 Wikg: SAR(10 g) =5.29 Wikg

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

Ratio of SAR at M2 to SAR at M1 =55.7%

Maximum value of SAR (measured) = 15.2 Wkg

a8
0

-3.00
-5.00
-5.00
-12.00
-15.00

0dB =152 Wikg = 11.82.dBWikg

Cartificate No' D1800VZ-54008 _May23 Page 7ol@
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Impedance Measurement Plot for Body TSL
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7 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%,

|
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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 tollowing parameters and caleulaions 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}

Certificate No: B1900V2-5d009 May26 Paga 3 af &
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D1900V2 - SN: 50008

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with HSL at 1900 MHz

May 7, 2026

Impedance

52.0 0+4.7j0

Return Loss

-26.0 dB

General Antenna Parameters and Design

| Elactrical Delay (one 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

V Mamﬁaclured by

SPEAG
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Systern Performance Check Report

Summary
Cipok Frequency (M) TSL Powes [dB~
DISOCYL - SN B (518 29
Exposure Conditions
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Ra ‘o W, - 1960, 0 £ 1,3% L,
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Impedance Measurement Plot for HSL
' , -
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8 Calibration report “2450 MHz System check dipole”

Calibration Laboratory of
Schmid & Partner

Engineering AG

Zeughausstrasse 43, BODS Zunch, Switzeriand

S Schweizerischer Kalibriesdienst

c Service suisse d'étalonnage
Servizio svizzero di taraturs

S Swiss Cafibration Service

Accramited by the Swiss Accraditation Sanvioe (SAS) Accraditation No: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificates

cun‘ Cetecom Advanced ] ummnm.ltnummnqyua

Saarbricken, Germany )

| CALIBRATION CERTIFICATE

'Chnd D2450V2 - SN: 710

| Catbention procedurs(s) QA CAL-05.v12
Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz
Cajbeation dia May 7, 2025
Thie calbration certilicate d the bilty %o ratianat eois, which readizo tha prysical unss of measwrsmants (S1),
Tne masgurameants and the uncectarias with confid prosabiity are given on e folowng pages and are pant of ha certificate,
All caliteations nave been canducied n the closed lab y tacilty: or ¢ e © {22 1. 3)"C and humicty < 70%,

Caibeation Equpment used (MATE critcal for calbrabon)

Pamary Stardards 5] Cal Date {Cerificate No.) | Scheduled Cal

“Bower Sonzor AAS NIP33T BN 100067 | 25-Mar-25 (No. 217-04290) War-36

| Powar Gensor RAS NAP1GA SN 101658 | D6-Feb-25 (Mo, S000AS15009041) Fab-26
Specirum Aralyzer RES FSVAD C101832 | 29-Jan-25 (No. 4D3DA315008658) Jan-26
3.5mm mismatck combination SN: 1152 24-Mar-25 (No. 217-04243) War 26

OGP GAKAT SN 1016 24-5apt-24 [No, OCP-DAK12-1016_Sepss) Bop-25
OGF DAR-3.5 SN 7348 S5 5apt-24 [No, OGP DAKI,5 1240_5apad) Sep-25
Aeteience Probe EXSOVA SN 338 [ 10450 25 (No. EX3-7349_Janzs) Jan-26
DAEdp SN 1836 17-ADf-25 NG, DAEAR- 1836 _Apras] Aor-2€
Secondary Standacthe 1D Check Date (In hotse) Schaduled Check
ACAD Setup 1 5N 1000 28-May-24 (N0, 675-ACAD_Source Box-240528] | May-24

" Bignal Genorator RES SMB100A SN 162081 | 20-May-24 (NG, 675 CAL1b-GASES 240528) May-25
Mismanch; SMA SN0 [ 28 May-24 (No. 675 Misimalch_SMA-240522) Miy-25

Name Function Slg/n‘mm_
| Caiitrated Paule Pira L " - ﬁffb
| b’ ¥ /s i~ E———

Adprovad by Sven Kinn Tachnical Manager LS

]
—~

lssued: May 7, 2025

Thie cadbration carificata shall not ba reproduoed except in ful withou! writlen aparovad of tha laborasary,
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i i ey, S Schweizerischer Kafibrierdienst
Calibration Laboratory of R G Service suisse détaionnage
Schmid & Partner %ﬁ Servizio svizzero di taratura
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+110
Return Loss 310 0B

General Antenna Parameters and Design

| Elettrical Delay (one direction) | 115908

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

Manutactured by

SPEAG
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System Performance Check Report

May 7, 2025

Summary
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Impedance Measurement Plot for HSL

May 7. 2025
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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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9 Calibration report “2600 MHz System check dipole”

g:::mtiogal;lmmw of \‘5\;\:’{3’: ] § Schweizerischer Kalibrierdiarst
- Service suisse détaionnag
Engineering AG oo ¢ Servizio syazero di taratura
Zisghausstrasse 43, 8008 Zurich, Swizertand N WO/ B swiss Catibestion Servico

Accrodited by ihe Swiss Arcreditaton Senvice (SAS)
The Swiss Accreditation Service s one of the Ugnaories to the EA
Multisteral Ag for the recogmition of calibration cedificstes
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Calibration Laboratory of \“&;/ S  Schweizerscher KaWbricrdicnst
Schmid & Partner o Servica suisse ¢'dtatonnage
Engineering AG S s ¢ Servizia svizzaro di teraturs
Zoughsusstrasse 43, 8004 Zurlch, Switzeriand ’/,”/,?\*‘\}C’ S Suiss Calibeation Senvice
Avceadied by e Swiss Aoedtaion Serce (SAS) Accreditation No.: SCS 0108

The Swiss Accredilation Service is one of the signataries 1o tie EA
Multilaters! Agreement far the recognition of calibration certificales

Glossary: ‘

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62208-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Madels, 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 Applied and Interpretation of Parameters:

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

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

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

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

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

connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used {0 calculate the
nominal SAR result,

The reported uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificats No. D2E00V2-1040_May23 Pape2of§
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Measurement Conditions
DASY system configuralion, as far 8s not on page 1.

DASY Version DASYS2 V2104

Extrapolation Advanced Extrapolation

Phantom Modular Fiat Phantom

Distance Dipole Center - TSL 10 men with Spacer

Zoom Scan Resolution ox, dy. dz =Emm

Frequency 2600 MHz = 1 MHz
Head TSL parameters

The fotlowing parsmelers and calculations were agplied.
Temperature Parmittivity Conductivity

Nominal Head TSL parameters 220°C 390 1.96 mho'm

Measured Head TSL parameters (22020.2)°C 37236% | 2.02mhaim £ 6%

Head TSL temperature change during test <D5°C - e
SAR result with Head TSL

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

SAR measured 250 m\W input power 144 Wikg.

SAR for nominal Head TSL paramatecs normalized to 1\W 56.2 Wikg £ 17.0 % (k=2)

SAR avaeraged over 10 cm’ (10 g} of Head TSL condition

SAR measured 250 mYV ingut power 545 Wika

SAR for nominal Head TSL parametars normaized to 1W 25.4 Wikg + 18.5 % {k=2)
Body TSL parameters

The following parameters and caicuiations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C $2.5 2.18 mhaoim

Moasured Body TSL paramelers 220£02)°C 52226% 220 mhoim £ 6%

Body TSL temperature chanhge during test <05°C — -
SAR resuilt with Body TSL

SAR averaged over 1 em’ (1 g) of Body TSL Condition

SAR measured 250 mW inpul power 13.7 Wikg

SAR for nominal Body TSL parameters normalized to 1W $4.3 Wrkg £ 17.0 % (k=2)

SAR averaged over 10 cm’ {10 g) of Body TSL tondition

SAR measwed 250 mW inpit power 6.19 Wikg

SAR for romanal Body TSL parameters normalized o 1W 24.6 Wikg £ 16.5 % (k=2)
Cartificats No. D2G0OVZ-1040_May23 Page30f8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedanca, transtermed to feed point d2E0-58§0
Return Loss -251d8

Antenna Parameters with Body TSL

Impesfancs. transformed (o feed peint 457 Q-33i0
Retumn Loss <2504dB

General Antenna Parameters and Design

| Etectrical Delay (one draction) [ 1154 ns |

After 1079 tarm use with 100W radiated power, only 3 slight warming of the dipole neas the feedpoinl can be measures.

The dipote is made of stendard semirigid coaxial cadle. The center conductor of the feeding line s directly connacted to the
second amm of the dipole. The antenna is therefore short-cveuited for DC-signats, On some of the dipoles, small end caps
are acded to the dipcle ams in order to improve matching whan kades according 1o the position as explained in the
Measurement Conddions” saragraph, The SAR data are not affected by this change. The avarall dipole length is sbll
according to the Standard.

No excessiva force moust be applied to the dipole arms, because thiey might bend or the soidered connecticns near the
feedpoint may be damaged.

Additional EUT Data
I Manufactured by [ SPEAG I
Centificate No. DZ600V2- 1040 _May23 Paga 4 of 8
cetecom advanced GmbH Document No. 1-2152-25-01-02_TR1-A302-R01

Untertuerkheimer Str. 6-10, 66117 Saarbruecken Page 67 of 79



cetecom

advanced

DASYS Validation Report for Head TSL

Date: 11.05.2023

Test Labhoratory: SPEAG, Zurich, Switzertand
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1040

Communication System: VIR 0 - CW: Frequency: 2600 Mz

Medium parameters used: f = 2600 MHz: o = 2.02 S/m: & = 37.2: p = 1000 ka/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
»  Probe: EX3DV4 - SNT349; ConvF(7.68. 7.68, 7.68) @ 2600 MHz Calibrated: 10.01.2023
o Sensor-Surface: | 4mm (Mechanical Surface Detection)
»  Electronics: DAE4 $p601; Calibrated: 19.12.2022
»  Phantom: Flat Phantom 3.0 (front): Type: QD 000 P50 AA; Serial: 1001
» DASYS2 52.10.4(1533); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan {7xTx7)/Cuabe O
Measurement grid: dx-Smm, dy=5mm, dz=Smm

Reference Value = 1318.3 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 28,0 Wike

SAR(1 2) = 14.4 Wikg: SAR(10 g) = 6.45 Wikg

Smallest distance from peaks to all points 3 dB betow = ¢ mm

Ratio of SAR a1t M2 to SAR at M| ~ 51.3%

Maximum value of SAR (measured) = 23.7 Wikg

dB

-4.00
-8.00
-12.00
-16.00
-20.60

0dB=23.7 Wkg = 13.75 dBWikg
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Impedance Measurement Plot for Head TSL
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Antenna Parameters with Head TSL

From cal. data Measured 2024-06-21

Impedance; 49.80 -5.6jQ 50.8Q-5.2jQ
transformed to feed point

Return Loss -25.1dB -25.6dB
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Antenna Parameters with Head TSL

From cal. data Measured 2025-06-06

Impedance; 49.80 -5.6jQ 49.20 -5.9jQ
transformed to feed point

Return Loss -25.1dB -24.5dB
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DASYS Validation Report for Body TSL

Date: 11.05.2023
Test Laboratory: SPEAG, Zurich. Switzesland

DUT: Dipole 2600 MHz; Type: D2600V2; Scrizl: D2600V2 - SN: 1040

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

Medium parameters used: £= 2600 MHz o= 2.2 S/m: &, = §2.2: o= 1000 kg/m’
Phantom section: Flat Section

Meussurement Standard: DASYS (1EEEIEC/ANST C62.19-201 1 )

DASYS2 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.83, 7.83. 7.83) @ 2600 MHz, Calibrated: 10.01.2023
= Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronies: DAE4 Sn601: Calibrated: 19.12,2022
«  Phantom: Flat Phantom 5.0 (back}: Type: QD 000 P50 AA: Serlal: 1002
» DASYS252,10.4(1535), SEMCAD X 14.6. 14(7501)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz-3Smm

Reference Value ~ 1091 Vim; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 26.5 Wikg

SAR(1 g) = 13.7 Wikg; SAR(10 g) = 6.19 Wikg

Smallest distance from peaks to all points 3 dB below ~ &5 mm

Ratio of SAR at M2 to SAR at M1 = 53%

Maximum value of SAR {measured) = 22.2 Wikg

a8

4,80
-8.680
-12.00
-16.00
-29.00

0dB =222 Wikg - 13.46 dBWikg
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Impedance Measurement Plot for Body TSL
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10 Calibration report “2600 MHz System check dipole”

Calibration Laboratary of S

Schmid & Pariner %

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

c Servioe suisse d élalonnage
Servizio svizzees di Warature

S Swmiss Calibration Sorvice

Accroditation No.: SCS 0108

Advanced

ro—
Client Cetecom
Sanrbeloken, Germany

Certificats No.

[ CALIBRATION CERTIFICATE
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Calivrarion precedyrals)

Calteation dale
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Calibration Laboratory of S, S Sveiuichor Sl
; Sonl, Service suisse d'étalonnage
Schmid & Partner e € servizio svizzero di taratura
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%.

Centificate No: D2600V2-1040_May26 Page 20! 6
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D2600V2 - SN: 1040 May 5, 2026

Measurement Conditions

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

DASY Version DASY8 Module 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)
Certficate No: D2600V2-1040_May26 Page 3 of 6
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D2600V2 - SN: 1040 May 5. 2026

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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DZ2600V2 - SN: 1040 May 5, 2026

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
Hardware Setup
Prantem TSL, Neazyred Oaer Frobe, Calibration Dot DAE, Caibeadan Dare
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

Posiuse | Negative

Scan Muthod Measured

0.dB = 30,1 W/Kg
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D2500V2 - SN: 1040 May 5, 2026

impedance Measurement Plot for HSL

511 Smith (R+jX) Scale 1.00
>1 2.600000 GHz 49959 0 -6.514 |0

10.00
5.00
0.00

-5.00
-10.00
-15.00
-20,00 6
-25.00
-30.00
-35.00

>1 2.600000 GHz -23.737 dB

2,40 2.50 260 2.70 2.80
GHz
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