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APPENDIX CCALIBRATION CERTIFICATES

Schwalzerischar Kallbriardienst
Service suisse d'étalonibge
Servizlo avizzers di taralura
Swias Calibration Service

Calibration Laboratory of
Schmid & Partner

Engineering AG

Zaughaussirasse 43, 8004 Zurich, Swilzarland

Accrediled by the Swiss Accreditation Sardice (SAS) Accreditation No.: SCS 0108
The Gwiss Accreditation Servies is one of the signatories to the EA
Multilalzral Agr tor the recognition of calibration cortificales
Cliont BACL Cerlilicate No. EX-T328 Mar2d
Shenzhen
| CALIBRATION CERTIFICATE ]
|
Ditject EX3DV4 - SN:7329
Calibration procedurs(s) QA CAL-01.v10, QA CAL-12.v10, QA CAL-14.v7, QA CAL-23.v6,
0OA CAL-25.v8
Calibration procedure for dosimetric E-field probes
Calibration dals March 27, 2024
This calibrafion cerlificate docurmants e traceabllity 1o nationa standards, which realize the physical units of maasurements (1),
Tha measwamants and fhe uncerfsnbes with confldance probebility are given on the lellowing pages and are part of the cerlificata.
All calibralions have been conduciad In the closed laboratary fasility: ervirenment femperature (22 4 3) G and humidity < 70%,
Calibratien Equipment used (MATE crilical lor calibration)
Primary Standards ib Cal Dt {Carlifiaste MNo.) | Schadulad Calibration
_Power mater NAP2 SN: 104778 F-Mar-23 (Mo, 217-03804/03805) | Mar-24
Pawar sengar NAP-291 SM: 103244 H-Mar-23 (Mo, 217-03804) blar-24 d
| OCP DAK-3.5 [waighted) Sh; 1248 0a-0ct-23 [OCGP-DAKS.5-1248_0ct23) Oct-24
OCPDAK-12 BH: 1018 04-Cl-23 [OCP-DARTZ-1016_Oct2d) Oct-24
| HAeference 20 dB Alienualor | SN: CG2552 (20x) | 3-Mar-23 (o, 217-03808] Tdar-g4
DAE4 ) SH B0 | #1-Feb-24 (No. DAE4-GED_Feb2d) Fab-2s
Aeference Probe EXG0VA | GN: 7348 | 08-Mow-23 [N, EX3-7349_Novzd) Mov-24
[Secondary Slandards 1D Chach Dalee (in kouse) Schesduled Chick
Power mater E44158 SH: GB41203074 0§-Apr-16 [in house check Jun-22] in house check: Jun-24
Pawar sensar E44124 GH: MY4 1458087 d6-Apr-18 [in house check Jun-22) In housa chack Jun-24
Power sensar 44124 SN 000110210 08-Apr-18 (in house check Jun-22) In housa chack: Jun-24
AF generalor HP BE48C SN US3642001 700 0e-Auig-38 (in house check Jun-22) In house chack: Jun-24
Matwark Analyzer EBZ58A | SN: US41080477 3 -Mar-14 (in house chack Dal-27) In hausa check: Ocl-24
Barne Funcdion Signalure
Cabrated Joanna Liash Labaratory Technician i, i
by aj ry r_,.lllll:l”_lf u’l{
- e P
Approvad by Sven K hn Tachnical Marages - LA,
- iseumd: March 27, 2024
Thig calibration cerificate shall not be reproduced except in full pihout written approval of the laboratory.
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China Certification ICT Co., Ltd (Dongguan) Report No.:2403U81179E-20

Schwolzarischer Kallbrierdienst
Calibration Laboratory of el btk
Schrmid & Partner c Servizio svizzero dl taralura
Engineering AG S Swiss Callbration Service
Feughausstrasss 43, BO0M Furich, Switzedand
Acoraditad by the Swiss Accreditation Servica (SAS) Accreditation Mo.: SCS 0108
The Swiss Accredilation Service |s one of the signatories o the E&
Multitsteral Agreament for the racognition of callbration certiflcates
Glossary
TSL Lisswo simulating liquid
MORM:x,y.Z sansilivily in frae space
ComvF sansitivily in TSL /) NORMx,yz
DCP diode compression poind
CF crast factor { 1/duty_cycle) of the AF signal
AB G D modukation dependant linearization parameters
Polarizalion o rotation araund probe axis
Polarization & # rotation around an axls thal Is in the plane normal to probe axis (ai measurement center), ie., 8=0is

normal o probe axis
Connecior Angle  information used in DASY system fo align probe sensor X 1o the robol coordinale syslem

Calibration is Performed According to the Following Standards:

&) IECAEEE 62209-1528, "Measurament Procedure For The Assessment Of Specific Absorplion Rate Of Human Exposure
To Radio Frequency Figlds From Hand-Held And Body-Warn Wirsless Communication Devices = Part 1528; Human
Models, Instrumenlalion And Procedures (Frequency Range of 4 MHz o 10 GHz)", Oclober 2020,

b) KDB 865664, "SAR Measuremen! Requiremends for 100 MHz 1o 6 GHz"

Methods Applied and Interpretation of Parameters:

NORMx y.x: Assessad for E-fleld polarization € =0 (f =900MHz in TEM-cell; f = 1800MHz: R22 waveguide). NORMx,y.z
are only Intermediate values, Le., the uncertalntles of NORM:,y.2 doss not afiect the E2-field uncartainty Inside TSL (see
below Come).

« NORMTIx pz = NORMx, ¥,z * frequency_response (see Frequency Response Chart). This Bnearlzatlon is Implemented in
[WSY4 software versions tater than 4.2, The uncertainty of the frequency response is included in the stated uncertainty of
CanvF

PGPy, yz: DCP are numerical linearzalon parameters assessed based on the data of power sweep with GW signal, DCP
does not depand on fraquency nor media,

PAR: PAR is the Peak 10 Average Ratio that is nol calibrated but determined based on the signal characieristics

« Axpz; Bz Cx iz Oxyz; VAR 2 A B, C, O are numerical linearization paramaelers assessed based on the dala of
power sweep for specific modulation signal. The paramaters do not depand on frequency nor madia. YA is the maximum
callbration range expressed in RMS voltage across the diode.

ConvF ang Bowndary Effect Faramelers: Assessed in fiat phantom using E-fisld {or Temperalurs Transfer Standard for

= B00MHz) and Inside waveguide using anahyical field distributions based on power measurements far f > B00MHz. The
same setups are used for assessment of the parameters applied for boundary compensation (alpha, depth) of which typical
uncertainly valves are given. These parameters are used In DASY4 software to Improve probe accuracy close to the
boundary. The sensitivily in TSL correspands lo NORMs, .z * Com® whereby the uncertalnly corresponds to that given for
ConvF, A frequency dependent ConvF is used in DASY version 4.4 and higher which allows exlending the validity from
+50 MHz to 4100 MHz.

« Spherical izotropy (30 deviation from isotropyl in a field of low gradients realized using a flat phaniom expossd by a paich
antenna.

Senzor Offsel: The sensor offset comesponds to the offast of viual measurement center from the probe Bip jon probe axis).
Ne toberance required,

Connector Angle: The angle |5 assessed using the information gained by determining the NORMy (no uncerfainy requirad].

-
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China Certification ICT Co., Ltd (Dongguan) Report No.:2403U81179E-20

EX30V4 - SN-7320 March 27, 2024
Parameters of Probe: EX3DV4 - SN:7329
Basic Calibration Parameters
| Sansor X Sensor ¥ SensorZ | Unec {k=2)
Morm (Evi(vim)E) » 0.51 0.41 0.62 +10.1%
oeR (mv) B 5.8 1029 1085 £4.7%
Calibration Results for Modulation Response
UID | Communication Sysiem Mame A B | C D VA | Max | Max
dg | de,/uv dB | mV | dev. | UncE
—t km2
a CW ¥ | ooo 0.00 1.00 [ 0.00 | 1414 [ +1.4% | 24.7%
| Y| o.00 0.00 1.00 | 1384
| Z| 0.00] 0.00 1.00 [ 136.0 |
The reporbed uncertainty of measurement is sialed as the standard uncerlainty of measurement mullipliod by e coverage
factor k=2, which for & normal digtribution coresponds to a coverage probability of approximately 95%.,

 The uncarlainties of Norm X.Y.2 do net alfect the EZtield uncartainty irside TSL (see Fage 5
B Linsarizalion paramesar uncartainiy lor maximum specifisd linld sirangih
¥ Uncariainly is debsmingd wsing the mas. deviation inom linsar responas sppdying recianguler dislnbuton and ts exprezsad for the squans ol he leid valua,

Cerlificata No: EX-7328_Marz4 Fage 3 ol 9




China Certification ICT Co., Ltd (Dongguan) Report No.:2403U81179E-20

EX3DV4 - SN:T329 March 27, 2024

Parameters of Probe: EX3DV4 - SN:7329

Other Probe Parameiers

‘Sensor Arrangemsant Triangular .
Connector Angle 2907
‘Mechanical Surlace Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Owverall Lengih 337 mm
Probe Body Diametar o 0mm
Tip Lengtn gmm
Tip Diameter B 25 mim |

I Probe Tip to Sansor X Gdllhrd.ﬂuﬂ Paint 1mm
Probe Tip to Senser ¥ Calibratlon Point 1mm
Probe Tip o Sensor Z Calibration Paint T Amm |
Recommuended Measuremen| Distance lrom Surface 1. 4mm

Niota: Maasuremen| distance fom surface can be increased §a 3£ mm lor an Asea Soan joh

Certificate No: EX-7329_Mar24 Page 4 of 9




China Certification ICT Co., Ltd (Dongguan) Report No.:2403U81179E-20

EX3DV4 - BN:7329 March 27, 2024

Parameters of Probe: EX3DV4 - SN:7329

Calibration Parameter Determined in Head Tissue Simulating Media

[ 1(mMH2E |  Relative Conductivily® | ConvFX | ConvEY¥ | ConvFZ | Alpha® | Depth® Unc

Parmittivity” (S/m) {mm) (k=2

750 | 418 0.89 8.79 10.07 805 | 038 127 | #no%

T o0 415 0.97 842 9.50 £.93 037 127 | #11.0%

1750 401 137 7.56 8.56 n 0.27 127 | #1.0%

1800 | 400 1.40 7.7 8.32 7.54 0.29 127 | #11.0%

2300 35 1.67 721 813 7.41 0.30 127 +11.0%

2450 30z 160 7.05 7.92 7.22 0.2 127 +11.0%%

zeon | 390 1.96 6.91 7.77 7.08 0:29 127 £11.0%
5250 359 AT 486 | 681 | 518 038 153 £13.1% |

5600 355 5.07  a3e 498 4.56 0.35 1.74 +13.1%
5750 354 5.22 454 518 470 | o35 183 | +13.9% |

= Froguency validiy sbove 300 MMz ol 2100 MHz only applies for DASY w4 and fgher [ses Pags 2}, alse il & realrcied i £50MHz. The uncanainly s tha
ASS al tha CanvF uncerlainty &l calibealian feaguaniy and tha uncanainly lor ! indiealed freguancy bard, Frequoncy validity bolow 300MHz is £10, 28,
40, 50 and 70 MHz for Corwf assessmonts a1 30, 64, 128, 180 and 220 MHz respectively. Valdily of ConvF assesesd at 6 MMz is -8 MHz, and CamwF
assassad @l 136MHz is 8-19 MHz. Abave 5 GHz lrequency valdily can be exlended 1o £110MHZ

F The probes are calibraled usng tissue simuaiing guids (TSL) that deviaba for « and o by Inss than +5% fram the larget valses (bypically beller lhan +3%)
and ane vald for TS with desiations of up 1o +10% il SAR corectian is applied.

G AlphaDapth ane deberminad during calibration. SPEAG warranis that the ramaining deviafion due ta the boundary ellect alier compensalion is always ks

han +1% hor reguancies balow 3 GHz and below £8% lor irequences batwean 3-8 GHz at any distanca larger than hall tha prabe $p diameber from the
baurdary,

Certificate No: EX-T328_Mar24 Page 5ol &




China Certification ICT Co., Ltd (Dongguan) Report No.:2403U81179E-20

EX30V4 - 5N7329 March 27, 2024

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide:RZ2Z)
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Uncerfainty of Frequency Aesponse of E-field: +6.3% (k=2)

Certificate Mo: EX-7329_Mar24 Page G of 9




China Certification ICT Co., Ltd (Dongguan) Report No.:2403U81179E-20

EX30V4 - SN:7a29 March 27, 2024

Receiving Pattern (¢), # = 0°
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a0 s0°

s : a0 e = X v o T s

135 R L ¥ 135" e, 45" ¥

Py ., ¥ 5 ™ 2

! 5 / \ 5

/ \ Tat | . % T

II.-' 1 y i i ¢ B
/ 3 ll‘nl / Y
f $ \ [ y |

e | di3.04 05 0.4, 10 _| T 180° | i o g R2eng 05 od, 10| g

| = | | | g | . |
| |'I b ¥ g
\ . / \ 1 -

225 \\"--,_\ -,-___/ e o
270" 270"
0.5
g
= et gty =
= gy e e ¥
E o L e RPN L S =i -
w
-0.5
] 60 120 180 240 300 360
Rall [7]
+— 100 MHz G600 MHz 1800 MHz +— 2600 MHz

Uneerlainty of Axial Isolropy Assessmanl: +0.5% (k=2)

Cerificate No; EX-T320_Mar24 Page 7 of g




China Certification ICT Co., Ltd (Dongguan)

EX30WA - BN:T328

Dynamic Range f(SARnead)
[TEM cell, fyyy = 1900MHZ)

Report No.:2403U81179E-20

March 27, 2024
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Uneerlainty of Linearity Assessmeant: +006% (k=2)

Certificate Mo: EX-T329_Mar24 Page B of 9
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China Certification ICT Co., Ltd (Dongguan) Report No.:2403U81179E-20

EX30V4 - BN:;7329 arch 27, 2024

Conversion Factor Assessment

1=1900 MHz, WGLS B22 [H_convF)

15 )
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Deviation from Isotropy in Liguid
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Uinceriainty of Spherical Isatropy Assessmant: +2.6% (k=2

Cartificate No: EX-7328_Mar24 Page 8 of 9
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DIPOLE CALIBRATION CERTIFICATES

Sehweizertsehar Kalibrierdisnsi
Service sulsse d'dtalonnage
Servizio svirzero di Laralurs
Swiss Calitwation Service

hecreditation Mo.: SCS 0108

Calibration Laboratory of
Schmid & Partner
Engineering AG

Leughausstrasse 43, 6004 Zurich, Swilrerland

Accreditad by the Swiss Acomedilalion Service [SAS)
The Swiss Accreditalion Service la one of the signatories to the EA
Multilateral Agreament for the recognition of calibration cerificales

Certilicals No.

ctient  BACL USA
Sunnyvale, USA

CALIBRATION CERTIFICATE

D900V2-1d217_Mar23

Dijact D900V2 - SN1d217

0A CAL-05.v12
Calibration Procedure for SAR Validation Sources batwean 0.7-3 GHz

Calisation proceduns(s)

Cabbealion date: March 24, 2023

Thiss calibraton carificate docurnaniz ihe traceability to rational standards, which makize (he physical unils of messwemants [51).
The measurements and the uncertaintios with confidence probalbty are given on the folowing pages end are parl of the certilicate.

All calibrations have besn conduclad in tha cdosad labarabary leoiity: environmeanl lemparaiune (22 = 33°C and humidity < 708,

Calibration Equipment usad (M&TE arilical hor calibralian)

Primary Slandards D¢ Cal Dals {Cerificate No.) Scheduled Calbradion
Power melar NRP Sk 10aTTa 0d-Ape-22 (Mo 217-0352503524) Apr-23

Power sansor NRP-Z91 Sk 10244 D4-Ape-22 (Mo, 217-03524) Apr-23

Porwar sorser MAP-Z91 ShE 103245 D4-Apr-Z2 (No. 217-03525) Apr-23
Aelarence 20 9B Alanualorn | SN BHIERA (20k) Dd-Agr-22 (Mo, 217-03527) Agr-3

Typa-h mismatch combination Sh: 310882/ 06327 4-Apr-22 (Mo, 217-03528) Agr-23

Helerenca Proba EX30V4 Sh: 7348 10=Jan-23 (Mo, EX3-7349_Jan23) Jan-24

DAE4 Sh; 8 18-Dec-22 (No. DAES-B01_Dec22) Diec-23

 Becondary Standands 1 & Check Date (in housa) Schadulad Chock

Powar mater E44158

Poswi Sensor HP B4818,

Powir sensor HF B481A

RF generator &S SMT-06
Metwork Analyzer Agilant ES3584

| Calibrated by:

Approved by

Sh: GBI9512475
Sh: US3T202783
SN: MY41083315
SM: 100972

SM: US410B047TT

HMama
Michaed Weaber

Swan Kihn

A0-0ct-14 {in houss cheack Ool-22)
07-0ct-15 {in housa chack Ool-22)
07-Oct-15 {in housa chack Ool-22)
15Jun-15 {in house cheok Oal-22)
A1-Mar-14 {in house chedk Ocl-22)

Functicn
Laboratory Technician

Tachnical Managar

This calibration carlificate shall nal e repradisced awoepl in ful sifhoul willen spproval of the |sboratony.

In house chack: Oct-24
In housa chack; Ogt-24
I bisa chack: Ocl-24
B hauga chack: Ocl-24
In house check: Oct-24

L5

Issuad: March 24, 2023

Certificate No: D900V2-1d217_Marz23
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China Certification ICT Co., Ltd (Dongguan) Report No.:2403U81179E-20

Calibration Laboratory of

5 Schwelterischer Kalibrierdienst
Schmid & Partner c Sarvice suisse d'étalonnage
Engineering AG Servizio svizzero di laralurs
Frughausstrasss 43, 8004 Zurich, Swizeriand 5 Swiss Calibration Service
Accredibed by Ihe Swiss Accrediiation Senvice (S45) Aceredilation Ne.: SCS 0108

The Swisa Accreditation Sarvice is ono of the signstories bo the EA
Multilsteral Agreament for the recegnition of calibration eenificates

Glossary:

TSL tissue simulating ligquid

ConvF sensitivity in TSL/ NORM x,y,z
/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-Worn Wireless Communication Devices - Part 1528: Hurman Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

b) KDB B65664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY Systemn Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Ceificate Mo: D900V2-1a217_Mar23 Page 2 of 6




China Certification ICT Co., Ltd (Dongguan) Report No.:2403U81179E-20

Measurement Conditions
DASY system configuration, as far as nol given on page 1

DASY Version 1 EIﬂSYST.? B V52104
Extrapolation Advanced Exl_mpcﬁlli?n -
Phantom Mndula.l:dF_la;rw f’;antnm

Distance Dipole Genter - TSL 15 mm wilh Spacer

Zoom Secan Resolution de, dy,dz =5 r;rn

Frequency 900 Ml:!z + 1 MHz ) _J

Head TSL parameters
The lollowing paramelers and calculations were applied.

Temporaturs | Permiltivity Conductivity
MNominal Head TSL parameters 220°C 415 0.97 mho/m
Measured Head TSL paramelers (22{) *D?:I o 405 £ 6 % 0.95 mho/m *ﬁ j’ﬂ-
Head TSL temperature change during lest ¢ -t

SAR result with Head TSL

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

SAR measurad 250 mW input power 2,69 Wi

SAR for nominal Head TSL parameters normalized to 1W 10,8 Wikg = 17.0 %o (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition

SAR measurad 250 mW inpul power 1.72 Whkg

SAR for neminal Head TSL parameters normalized to 1W 6.96 Wikg + 16.5 % (k=2)

Cerlificale Mo: DROOVE-1d217_Mar23 Page 3ol G




China Certification ICT Co., Ltd (Dongguan)

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Report No.:2403U81179E-20

Impedance, transformead to feed point 50.3 £ - 0.0 j22

Return Loss -50.1 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.401 ns

]

Abtar long term use with 100W radiated power, enly a slight warming of the dipele near the feedpoint can be measured,

The dipole & made of standard samingid coaxial cable. The center conductor of the feeding line is directly connecled to tha
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small and caps
are added to the dipols arms in order to mprove matching when loaded according 1o the position as explained In the
"Measuremen! Condilions® paragraph. The SAR dala are not affected by this change. The overall dipole length is still

aceording 1o the Standard,

Mo excessive foroe must be applied to the dipole arms, because they might bend or the soldered conneclions near the

feedpoint may be damaged

Additional EUT Data

Manufaciured by SPEAG

—

Cartificate No: DR00OV2-1d217_Mar23 Page 4 of 6




China Certification ICT Co., Ltd (Dongguan) Report No.:2403U81179E-20

DASYS Validation Report for Head TSL

Date: 24.03.2023

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 900 MHz; Type: D900V 2; Serial: DI0OV2 - SN:1d217

Communication System: UID 0 - CW; Frequency: 900 MHz

Medium parameters used: f =900 MHz; o = 0.95 S/m; & = 40.5; p= 1000 kgﬂ'm"
Phantom section: Flat Section

Measurement Standard: DASY S (IEEENTEC/ANSI Co3, [9-2011)

DASY 52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(9.62, 9.62, 9.62) @ 900 MHz; Calibrated: 10.01.2023
Sensor-Surface: | 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 19.12.2022

Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001

DASYS52 52.10.4(1535), SEMCAD X 14.6.14(7501)

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

Reference Value = 64.47 Vim; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 4.11 W/kg

SAR(I g) = 2.69 Wikg; SAR(10 g) = 1.72 Wikg

Simallest distance from peaks to all peints 3 dB below = 17.5 mm

Ratio of SAR at M2 to SAR at M1 = 65.2%

Maximum value of SAR (measured) = 3.64 Wikg

dB
1]

-2.40
-4.80
-1.20
-9.60

-12.00

0 dB = 3.64 W/kg = 5.61 dBW/ke

Cerfificate No: DE00V2-1d217_Mar23 Fage & of &




China Certification ICT Co., Ltd (Dongguan) Report No.:2403U81179E-20

Impedance Measurement Plot for Head TSL

Eile Miew Channel Swpep Calbrabion Trace Scale Marker System  Window Halp

Chll: Stam 700, 000 ki - . 130000 GH. |

Siaus  CH1. B17 | £ 1Pl Aarge20) Delap LU

Cerificate No: DS00V2-1d217_Mar23 Page 6 of &




China Certification ICT Co., Ltd (Dongguan) Report No.:2403U81179E-20

D900V2Z - 5N:1d217 Extended Dipole Calibrations

DUT Cede: | ADE Cal Date: 0243723
Destmpion | Anterma - Dipole Tempemtme: BTC
Madsl | DEQOV2 Hmvidiiny: e
Mamufachmer | SPEAG Breszure 1006 kP
Certificate Mo: | DIOOV2-1217 M3 Tester Earl Gng | Farl butsy
TEST SPECTFICATIONS
Specification: | WP 438 SAR Dipale Verification Version: 020 - Rav
TESTPARAMETERS
Device Received In Tolemnes: | Y | Calftrated Frequency Famge: NiA Nz Cal De Die: 24323
Equpment Used to perform Measure
Trem Nemvork Analyzer Idenfifier: NAM Miodel: 87538 LastCal: | 20031017 | CalDue: | 2020410146
i Calibraton Verification - Fit Idennifier: NAM Iiodel: B5031F Lase Cal: KCR 1Call Cre: NCR
Toeme Temuinator Idensifier:  MANMA Modsl: | B5032-10003 | LassCal | 20234720 | CalDue: | 20244728
Treme Idennifier: Mndsl: Last Cal: CalDhe:
CONMENTS, OPINIORYS and DNTERPRETATIONS
None

Measurement Tncermainty

Probahility Topedwya(dB) | MserfionToss (dB) | Vahee {dB) | Vahe (+-30)
TDistribation

Expanded nncertainty U (level of gl 0e3

comSdehee= 053

BESULTS

oz

This reasmement was a calibraton verification (Insmmment paameters are within tolemances )
Measurements are tracabls to the internatonal System of Unsts (31 via WIST
CAITBE ATION DATA ATTACHED
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Per FCC EDB 865664 D1, calibration mtervals of up to 3 vears may be considered for reference
dipoles when it 15 demenstated that the SAR target, impedance and retum loss of a dipole have
remamed stable according to the followmg requirensents.

1. The measired SAR does not deviate more than 10% from the target on the calibration

certificate.

The retumn-lozs does not deviate more than 20% from the previous measuwrement and meets the

required 20 dB mmimoum retmm-loss requrement.

3. The meanwrement of real or imaginary parts of impedance does not deviate more than 58 from
the previous measmement.

(=]

The followingz dipole was checked to pass the above 3 requirements to have 3-vear cahbration penod

from calibranon date.
Retun Loss Real Imaginary
Impedence | Impedence
Measured Value (dB) [ 49309 Measured Value (€2} | 49 663 -0.057
Target Value (dB) | 50111 Target Vale (82} | 50312 0032
Do00VI - Devation (%) L& Devation (%) {.649 -0.025
SN:1d217 Limit (%a) +£20 Limit () 5 5
Limit (= dB) 0 Results Pass Pazs
Results Pass
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Report No.:2403U81179E-20

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

BACL
Sunnyvale, USA

|CALIBRATION CERTIFICATE

Cerlificate No. D1900V2-5d251_Mar23

Client

Object D1900V2 - SN:5d251

QA CAL-05.v12
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration procedure(s)

March 27, 2023

Calibration date:

This calibration cerificate documents the traceability to national standards, which realize the physical units of measurements (S).
The measurements and the uncertainties with confidence probability are given on the following pages and are par of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration
Power meter NRP SN: 104778 04-Apr-22 (No. 217-03525/03524) Apr-23

Power sensor NRP-Z91 SN: 103244 04-Apr-22 (No. 217-03524) Apr-23

Power sensor NRP-Z291 SN: 103245 04-Apr-22 (No. 217-03525) Apr-23

Reference 20 dB Attenuator SN: BH9394 (20k) 04-Apr-22 (No. 217-03527) Apr-23

Type-N mismatch combination SN: 310982 / 06327 04-Apr-22 (No. 217-03528) Apr-23

Reference Probe EX3DV4 SN: 7349 10-Jan-23 (No. EX3-7349_Jan23) Jan-24

DAE4 SN: 601 19-Dec-22 (No. DAE4-601_Dec22) Dec-23

Secondary Standards 1D # Check Date (in house) Scheduled Check

Power meter E4419B

Power sensor HP 8481A

Power sensor HP 8481A

RF generator R&S SMT-06
Network Analyzer Agilent EB358A

Calibrated by:

Approved by:

SN: GB39512475
SN: US37292783
SN: MY41093315
SN: 100972

SN: US41080477

Name
Jeton Kastrati

Sven Kiihn

30-Oct-14 (in house check Oct-22)
07-0c¢t-15 (in house check Ocl-22)
07-Oct-15 (in house check Oct-22)
15-Jun-15 (in house check Oct-22)
31-Mar-14 (in house check Oct-22)

Function

Laboratory Technician -

Technical Manager

This calibration certificate shall not be reproduced except in full withoul written approval of the laboratory.

In house check: Oct-24
In house check: Oct-24
In house check: Oct-24
In house check: Oct-24
In house check: Oct-24

Signature

S,

Issued: March 27, 2023

Certificate No: D1900V2-5d251_Mar23
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, B004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst

C Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accredited by the Swiss Accreditation Service (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

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-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:

e 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.

e 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 Return Loss ensures low
reflected power. No uncertainty required.

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

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

o 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 95%.

Certificate No: D1900V2-5d251_Mar23 Page 2 of 6
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Measurement Conditions

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

Report No.:2403U81179E-20

DASY Version DASY52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0£0.2)°C 39.0+6% 1.36 mho/m + 6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.61 Wikg
SAR for nominal Head TSL parameters normalized to 1W 38.9 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.04 W/kg
SAR for nominal Head TSL parameters normalized to 1W 20.3 W/kg + 16.5 % (k=2)

Certificate No: D1900V2-5d251_Mar23
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 4950+6.5j0
Return Loss -23.7dB

General Antenna Parameters and Design

Electrical Delay (one direclion) 1191 ns

After 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 center 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 o 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 overall dipole length is still
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

Certificate No: D1900V2-5d251_Mar23 Page 4 of 6
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DASYS Validation Report for Head TSL

Date: 27.03.2023

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d251

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

Medium parameters used: f= 1900 MHz; ¢ = 1.36 S/m; & = 39; p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(8.35, 8.35, 8.35) @ 1900 MHz; Calibrated; 10.01.2023
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 19.12.2022

Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 108.9 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 17.4 W/kg

SAR(1 g) = 9.61 W/kg; SAR(10 g) = 5.04 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 55.4%

Maximum value of SAR (measured) = 14.8 W/kg

-3.20
-6.40
-9.60
-12.80

-16.00

0dB=14.8 W/kg = 11.70 dBW/kg

Certificate No: D1900V2-5d251_Mar23 Page 5 of 6
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Impedance Measurement Plot for Head TSL

File View Channel Sweep Calibration Trace Scale Marker System ‘Window Help

—_——————— —
udaog G
542.88 pl
' I U GGH 21
/-~ 18
f
|
\
I\
ChilAvg= 20 e e
Chi: Start 1.70000 GHz Stop 210000 GHz
10.00 il > 1dooooodHz 8 715 dB]
San ) AU Z
0.00
F5.00 — —
-10.00 . - - = o IS P S
L1500 Bac = =
F20.00 = — £
]
25.00
30,00
L35 .00
40 .00 Ch 1 &g = |20 )
Chi; Start 170000 GHz = —— Stop 2.10000 GHz
Status  CH1: 511 | C*1-Port Avg=20 Delay LCL
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D1900V2 - SN:5d251 Extended Dipole Calibrations

Report No.:2403U81179E-20

DUT Cede: | ADE Cal Date: 2024328
Desmiption. | Anterma - Clipols Terpematre: 1307
Modsl | D180 Hiomidiny 513
Mamsfachmer | SPEAG Preszur= 1010 kP
Cerificate No: | DIS0TVI-54251_Mar23 Tester: Forl Grong | parl i-uj
TEST SPECIFICATIONS
Specification: | WP 438 SAF. Dipale Verification Terzion: M0 -Rewd
Specification: ersion:
TEST PARAMETERS
Dievice Recaived In Talemnce: | Yo | Calfbrated Frequancy Ramge: NA Nt Cal Do Dite: 4326
Equpment Used to perform Measure
Treme Nemwork Analyzer Idenrifier: NAM Mindal: 87538 LastCal: | 202310717 | CalDme: | 20041016
Tremr Calibmtion Verification - Eit Tdentifier: AN Mindal: £5032F Last Cal MR Cal D NCR
Tz Termmunator Idenofier: ( MANMA Miodal: | B3032-10003 | LastCak 2023420 | CalThe: | 20244728
Treme Idengifier: Miodal: Last Cal: Cal Due:
COWMENTS, OPINICRS and INTERPRETATIONS
Mane
Measurenent Tncertainty
Probahility Iopedimcs (B | MsertonLoss (680 | Vabae(dB) | Vahe(s-%3)
Distritation
Expanded uncerainry U (evel of PR s
comfidebee = 05%)
BESULTS
P

This measmement was 3 calibraton verification (Instmoment parmeters are within tolemnces )
Measurements are traceable to the international System of Units (30) via NIST

CALIERATION DATA ATTACHED
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Report No.:2403U81179E-20

Per FOC EDB 865664 D01, calibrafion mtervals of up to 3 years may be considered for reference
dipoles when it 15 demonstrated that the SAR target, impedance and refum loss of a dipole have
remamed stable accordmsz to the followmg requrements.

1. The measuwred SAR does not deviate more than 10% from the target on the cabibraton
certficate.

(B

required 20 d5 munivum retumn-loss requirement.
3. The measurement of real or immaginary parts of mpedance does not deviate more than 58 from
the previous measurement.

The retum-loss does not deviate more than 20% from the previous measwement and meets the

The following dipole was checked fo pass the above 3 requrements to have 3-year cahbraton penod

from cahbration date.
Feal Imaginary
Eetwn Loss i
Inpedence | Impedence
Measared Value (dB) 23536 Measured Vahae () 5 604 4637
Target Value (dB) 23715 Target Value (£2) [ 49400 6.481
DI1500V2 Devation (%) | -0.755 Devation (9) -1.796 -1.354
SN-5dI51 Limat (%) +20 Lt {2 5 5
Lomit (= dB) 20 Results Pass Pass
Rasults Pacs

i1}

P

B ]
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Certificate No.

Report No.:2403U81179E-20

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

D2450V2-1102_Mar23

CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date:

D2450V2 - SN:1102

QA CAL-05.v12
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

March 27, 2023

Calibration Equipment used (M&TE critical for calibration)

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Sl).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration
Power meter NRP SN: 104778 04-Apr-22 (No. 217-03525/03524) Apr-23

Power sensor NRP-Z91 SN: 103244 04-Apr-22 (No. 217-03524) Apr-23

Power sensor NRP-Z91 SN: 103245 04-Apr-22 (No. 217-03525) Apr-23

Reference 20 dB Attenuator SN: BH9394 (20k) 04-Apr-22 (No. 217-03527) Apr-23

Type-N mismatch combination SN: 310982 / 06327 04-Apr-22 (No. 217-03528) Apr-23

Reference Probe EX3DV4 SN: 7349 10-Jan-23 (No. EX3-7348_Jan23) Jan-24

DAE4 SN: 601 19-Dec-22 (No. DAE4-601_Dec22) Dec-23

Secondary Standards D # Check Dale (in housa) Scheduled Check

Power meter E4419B

Power sensor HP 8481A

Power sensor HP 8481A

RF generator R&S SMT-06
Network Analyzer Agilent EB358A

Calibrated by:

Approved by:

SN: GB39512475
SN: US37292783
SN: MY41093315
SN: 100972

SN: US41080477

Name
Jeton Kastrati

Sven Kihn

30-Oct-14 (in house check Oct-22)
07-0ct-15 (in house check Oct-22)
07-0ct-15 (in house check Oct-22)
15-Jun-15 (in house check Oct-22)
31-Mar-14 (in house check Oct-22)

Function
Laboratory Technician

Technical Manager

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

/;41_/_7

In house check: Oct-24
In house check: Oct-24
In house check: Oct-24
In house check: Oct-24
In house check: Oct-24

Signature

Wf

Issued: March 27, 2023

Certificate No: D2450V2-1102_Mar23
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accredited by the Swiss Accredilation Service (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

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-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:

e 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.

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

e Refurn 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.

e 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 95%.

Certificate No: D2450V2-1102_Mar23 Page 2 of 6
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Measurement Conditions

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

Report No.:2403U81179E-20

DASY Version DASY52 V52.10.4

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2450 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 39.2 1.80 mho/m

Measured Head TSL parameters (220+0.2)°C 38.0+6% 1.81 mho/m + 6 %

Head TSL temperature change during test <05°C - e
SAR result with Head TSL

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

SAR measured 250 mW input power 12.9 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

50.9 Wikg * 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

condition

SAR measured

250 mW input power

6.07 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

24.1 Wikg % 16.5 % (k=2)

Certificate No: D2450V2-1102_Mar23
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Report No.:2403U81179E-20

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point

53.9Q+4.8jQ

Return Loss -24.6 dB
General Antenna Parameters and Design
Electrical Delay (one direction) 1.155 ns

After 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 center conductor of the feeding line is direclly 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 to 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 overall dipole length is still

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

Certificate No: D2450V2-1102_Mar23 Page 4 of 6
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DASYS5 Validation Report for Head TSL

Date: 27.03.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:1102

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: f= 2450 MHz; o = 1.81 S/m; & = 38; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.88, 7.88, 7.88) (@ 2450 MHz; Calibrated: 10.01.2023
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 19.12.2022
e Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
e DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 115.0 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 24.7 W/kg

SAR(1 g) = 12.9 W/kg; SAR(10 g) = 6.07 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 51.9%

Maximum value of SAR (measured) = 20.7 W/kg

-4.00
-8.00
-12.00

-16.00

-20.00

0dB =20.7 W/kg = 13.16 dBW/kg

Certificate No: D2450V2-1102_Mar23 Page 5 0f 6
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Impedance Measurement Plot for Head TSL

File View Channel Sweep Calbration Trace Scale Marker System \Window Help
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D2450V2 - SN:1102 Extended Dipole Calibrations

Report No.:2403U81179E-20

DUT Code: | ADE Cal Drate: 2024326
Desrmption | Anterma - Diipala Tempemhme: P
Model | M3 Hmnidity: 513
Mamifachmer | SPEAG Pressu= 1018 kFa
Certificats Na: | D2450V2-1102_Marl3 Tostar Karl Gang | parl i-_g
TEST SPECIFICATIONS
Specification: | WP 438 SAF. Dipale Verification “Verziom: 020-Revd
TEST PARAMETERS
Dievice Racaived In Tolemnce | Yes | (Calfbrated Frequency Fange: WA Mewt Cal Droe Diate: 1024326
Equpment Used to perform Measre
Trem Merwark Analyzer Idendifier: | HNAM Iviodal: 87538 LastCab | 200370717 | CalDue: | 202410:16
Tremr Calibrtion Verification - it Tdentifier: | HAM Miodal: 85037F Last Cal: NCR Cal De NCR.
Tremr Temunator Identifier: | NANA | Model | B3032-10003 | LastCal | 2023420 | CalDue: | 1004478
Trem: Tdenfifier: Moindal: Last Cal: (Cal De:
COMMENTS, OPINICRYS and INTERPRETATIONS
HNons
Measurement Tncarmainty
Probabilsty Inpedance (dH) Insertion Loss (dB) | Vale(dB) | Vahe(+-%)
Distribution
LA T Nomul&=1) 093
confidshee = 8575
RESULTS
Pass
This measrement was 3 calibrason verification (Insmment paametsrs are within tolemnces )
Measurements are tracsable to the intermational System of Units (30) wia WIST
CALTERATION DATA ATTACHED
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Report No.:2403U81179E-20

Per FOC EDB 865664 D01, calibrahion mtervals of up to 3 years may be considered for reference
dipoles when it 15 demonstrated that the SAR target, impedance and retum loss of a dipole have
remamed stable according to the followmg requrennants.

(=)

The measured SAR does not deviate more than 10% from the target on the calibrztion

catificate.

The return-foss does pot deviate more than 20% fom the previous measmement and meets the

required 20 dB muminmim retum-loss requiremsnt.
The measuremsent of real or Immagnary parts of impedance does not deviate more than 59 from

the previous measwement.

The following dipole was checked to pass the above 3 requrensents to have 3-year cahbrabon penod

from calibrabon date.
Rt Yo Heal | vy

Measured Value (dB) | -27.581 Measured Vakoe () | 54335 0.453
Taget Vahie (dB) | 24356 Target Value (2) | 53856 4795
D2450W2 Devation (%) 12319 Devation () 0479 4342

- SN:1102 Limit (%5) +20 Limit {€2) 5 5
Limit (= dB) 20 Fesults Pass Pass

Results Pacs
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Callba_‘atton Laboratory of \\\;‘:_5/’ Schweizerischer Kalibrierdienst
Schmid & Partner S Service suisse d'étalonnage

Engineering AG e Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland fz,’f//f_{\w? Swiss Calibration Service
byl
Accrediled by the Swiss Accreditation Service (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 BACL Certificate No. D2600V2-1206_Mar23
Sunnyvale, USA

CALIBRATION CERTIFICATE

Object D2600V2 - SN:1206

Calibration procedure(s) QA CAL-05.v12
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration date: March 27, 2023

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (S).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the cerlificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date (Certificate No.) Scheduled Calibration

Power meter NRP SN: 104778 04-Apr-22 (No. 217-03525/03524) Apr-23

Power sensor NAP-Z91 SN: 103244 04-Apr-22 (No. 217-03524) Apr-23

Power sensor NRP-Z91 SN: 103245 04-Apr-22 (No. 217-03525) Apr-23

Reference 20 dB Attenuator SN: BH9394 (20k) 04-Apr-22 (No. 217-03527) Apr-23

Type-N mismalch combination SN: 310982 / 06327 04-Apr-22 (No. 217-03528) Apr-23

Reference Probe EX3DV4 SN: 7349 10-Jan-23 (No. EX3-7349_Jan23) Jan-24

DAE4 SN: 601 19-Dec-22 (No. DAE4-601_Dec22) Dec-23

Secondary Slandards 1D # Check Date (in house) Scheduled Check

Power meter E4419B SN: GB39512475 30-Oct-14 (in house check Ocl-22) In house check: Oct-24

Power sensor HP 8481A SN: US37292783 07-Oct-15 (in house check Oct-22) In house check: Oct-24

Power sensor HP B481A SN: MY41093315 07-Oct-15 (in house check Oct-22) In house check: Oct-24

RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Oct-22) In house check: Oct-24

Network Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in house check Oct-22) In house check: Oct-24
Name Function Signature

Calibrated by: Jeton Kastrati Laboratory Technician C:;\z @ =

Approved by: Sven Kiihn Technical Manager == o

=5

Issued: March 27, 2023

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: D2600V2-1206_Mar23 Page 1 of 6
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst

C Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

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

Multilateral Agr for the gnition 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-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:

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

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

* 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.

e 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 95%.

Certificate No: D2600V2-1206_Mar23 Page 2 of 6
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Measurement Conditions

Report No.:2403U81179E-20

DASY system configuration, as far as not given on page 1.
DASY Version DASY52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.0 1.96 mho/m
Measured Head TSL parameters (22.0+£0.2)°C 374+6% 1.97 mho/m +6 %
Head TSL temperature change during test <05°C me--
SAR result with Head TSL
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 250 mW input power 14.2 Wikg
SAR for nominal Head TSL parameters normalized to 1W 56.0 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.36 Wikg
SAR for nominal Head TSL parameters normalized to 1W 25.3 W/kg = 16.5 % (k=2)

Certificate No: D2600V2-1206_Mar23 Page 3 of 6




China Certification ICT Co., Ltd (Dongguan) Report No.:2403U81179E-20

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 481 Q0 +1.3jQ
Return Loss -32.7dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.143 ns

After 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 center 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 to 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 overall dipole length is still
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

LManufactured by SPEAG

Certificate No: D2600V2-1206_Mar23 Page 4 of 6
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DASYS5 Validation Report for Head TSL

Date: 27.03.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1206

Communication System: UID 0 - CW; Frequency: 2600 MHz
Medium parameters used: f = 2600 MHz; o = 1.97 S/m; & = 37.4; p = 1000 kg/m*

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(7.68, 7.68, 7.68) @ 2600 MHz; Calibrated: 10.01.2023
e Sensor-Surface: |.4mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 19.12.2022
e Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
o DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 118.2 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 27.7 W/kg

SAR(1 g) = 14.2 W/kg; SAR(10 g) = 6.36 W/kg

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

Ratio of SAR at M2 to SAR at M1l =51%

Maximum value of SAR (measured) = 23.5 W/kg

-4.20
-8.40
-12.60
-16.80

-21.00

0dB =23.5 W/kg = 13.70 dBW/kg

Certificate No: D2600V2-1206_Mar23 Page 5 of 6
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Impedance Measurement Plot for Head TSL

File View Channel Sweep Calibration Trace Scale Marker System Window Help
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D2600V2 - SN:1206 Extended Dipole Calibrations

Report No.:2403U81179E-20

DT Code: | ATIE Cal Date: 43726
Description | Anterma - Dipols Tempemnme: 1BeT
Model | D600V Hammidity: 51%
Mamfachorer | SPEAG Pressu 101.0kR
Cemificate Mo | DO6OTVI-1206 Mar?3 Toster Eoarl Gang | el E-g
TEST SPECTFICATIONS
Specification: | WP 438 SAR Dipale Verificarion Version: 20 Rav 0
TEST PARAMETERS
DeviJ:ERa:Eim:]luIdm.n&'l s | Calftrated Frequency Fange: A Nent Cal Due Dae: 1024326
Equwpment Used to perform Measure
Ttemr Nerwark Analyzer Idenfifier: | NAM | Modsl 87538 LasCal | 20031017 | CalDue: | 20047018
Tenr | Calibmarion/Verification - Kit Identifier: | NAM | Model |  ES03IF Last Cak: NCE. | CalDues | NCR
Tem Terminaror Identifier: | NANA | Model | 85032-10003 | LasrCal | 2003470 | CalDue | 2024428
Temx Idenrifier Miodal: Last Cak: Cal Due:
i Tdenrifier: Miodal: Last Cak: CalDue:
COMMENTS, OPINIONS and DNTERPRETATIONS
Measurement o ertingy
Prohahility Inpedance (9B} | InserionLoss (4B) | Value(dB) | Vahe(+-%)
Diistribution
e Normal(k=2) 083
comfidebes = 05%)
RESULTS
Pass

This measurement was 2 calibraton venfication (Tnstnament paemeters are within tolemnces )
Measurements are traceable to the international System of Units (50 wia WIST

CALIERATION DATA ATTACHED

172
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Per FICC EDB 865664 D01, calibration mtervals of up to 3 vears may be considered for reference
dipoles when it 15 demonstrated that the SAR tarpet, mpedance and retum loss of a dipole have
remamed stable accordmg to the followmg requrements.

1. The measured SAR does not deviate moze than 10% from the target on the calibrahon
catificate.

The return-loss does not deviate more than 20% from the previous measwement and meets the
requred 20 4B muminmmm retwn-loss requiremeant.

3. The measwrement of real or imaginary parts of mipedance does not deviate more than 50 from
the previous measuwement.

=]

The following dipole was checked to pass the above 3 requrements o have 3-year calibrabon penod

from calibrabion date.
Return Loss Real i
Impedance | Impedence
Measured Value (dB) | 25186 Measured Valne () | 52646 1431
Target Value (dB) | 32698 Target Value (@) | 48 148 131
D600V Devation %) | -10.741 Devation () 4498 1.109
- SN:1026 Limit (%) +20 Lt (€) 5 5
Limmit (= dB) 20 Resulis Pass Fass
Results Pass
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