Report No.: 2403X37662E-20

APPENDIX C CALIBRATION CERTIFICATES

Calibration Laboratory of S Schwakerlschar Kallarierdlenst
Schmid & Partner c xﬂ:i“""“ “.;'m
Engineering AG S  Swiss Calibration Service
Foughaussirasse 43, BI04 Zurich, Swilzarland
Aocrodiled by the Swiss Accraditation Sarvicn {SAS) Acereditation No.: SCS 0108
The Swiss Accreditation Service Is one of the signatories to the EA
Mullilaleral Agresment bor the recognition of calibration canificales
Cliont BACL Castilicate Mo. EX-7320_Mar24
Shenzhen
| CALIBRATION GERTIFICATE J
‘ Ditject EX30V4 - SN:7329
Calitrafion procedures) QA CAL-01.v10, QA CAL-12.v10, QA CAL-14.v7, QA CAL-23.v6,
QA CAL-25.v8
Calibration procedure for dosimetric E-field probes
Caliration date March 27, 2024

This calibration carlificate documants the traceabilly 1o nationa standards, which realize the physical units ol maasurements (1),
The measwramants and the uncerianbies with confidance probe bilty are given an the iollawing pages and are part of the cerlificate.

Al palibralions have been conducied In the closed laboratary fasifity: ervirenment temperature (22 4 3) "G and humidity «< T0%.
Calibration Equipment used (MATE critical for calibeation)

Frimary Swndands ib Cal Dale (Carfoae Mo, | Schaduled Calibration |
" Power meter NAPZ SN: 104778 | 3a-Mar-23 (No. 217-03804703805) | Mar-24
| Powar sensar NRP-281 | &N: 103244 F8-ar-23 (No. 217-03804) | Mar-24 i
| OGP DAK-3.5 [waightad] SN: 1240 05-Oct-23 (OCP-DAKE 5-1245_0ci23) Oet-24
OGP DAK-12 “SHI0iE 04-0cl-23 [OGP-DAR12-1016_Dct2d) Oct-24
| Fieference 20 ab Aiienuaior | SN: CC2652 (20k) | 3-Wiar-23 (Mo, 217-03808] War-24
DAE4 SN BE0 | 23-Feb-24 (No. DAES-GB0_Febad) Feb-z5
Aelerence Prabe EASOVA | GN: 7348 | 0a-Mov-23 (Mo, EX3-7340_Noved) Mav-24
[Secondary Siandards [ Cach Dale (in housa) Scheduled Chedk
Pawer mater E44158 EN: GB41203874 06-Apr-18 [in house chack Jun-22) In house check: Jun-24
Pawnr sensar E44124 EN: MYA 1458087 6-fpr-18 [in house check Jun-22) In hausa chack; Jun-24
Power senzar E44124 SN; 000110210 06-Apr-16 (in house check Jin-22) In housa check: Jun-24
AF generalor HP BB480 GN: US3842001 700 f12-Auig-8 (in house check Jun-22) In hausa chack: Jun-24
Network Analyzer EB358A | SN; US41080477 3 Mar-14 jin house check Dal-22) in hause check: Oc1-24
MNarne Fumciian Sigrialure
Caibrated by Joanna Lisshaj Labaratory Technician r"l‘;'i'l.-'- (Lt f
i k
_ -
Approvad by Sven Kihn Tachrical Manager L o

-

Issued: March 27, 2024
Thig calibeatian carificata shall not be reproduced except in lull séihout writtan appravel of the laboratory.
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Report No.: 2403X37662E-20

Schwelarischer Kalibrierdiens!
Service sulsse d'#alonnage

Calibration Laboratory of S
c Servizio svizzero dl taratura
S

Schmid & Partner
Engineering AG
Faughsusstrasss 43, BO0M Zuwich, Switzedand

Swiss Callbration Service

Aeoraditad by the Swisa Accreditation Service (SAS) Accraditation Mo.: SCS 0108
The Swiss Accredilation Service |3 one of the slgnatories o the EA
Multitateral Agreament for Ihe recogndllon of callbration certificates

Glossary

TSL lisswe simutating liguid

MNORM:xy.z sansilivily in free space

CanmF sansitivily in TSL / NORMz. v,z

DEP diode compression poini

CF crest facior (1/duty_cycle) of the RF signal

ABCD maodulation dependent linearization parameters

Polarization g g rotation around probe axis

Puolarization & i rofation around an axis thal is in the plane normal to probe axis (at measurement center), ia., 8=01Is

normal fo probe axis
Connector Angle  information used in DASY gystem fo align probe sensor X o the obol coordinale syslem

Calibration is Performed According to the Following Standards:

a) IECNEEE 62209-1528, "Measuramant Procedure For The Assessment Of Speciic Absorplion Rate Of Human Exposure
To Radio Frequency Fields From Hand-Held And Body-Warn Wirsless Communication Devices = Part 1528; Human
Models, Ingtrumentaticn And Procedures (Frequency Range of 4 MHz to 10 GHz)", Oclober 2020,

b) KDB 865664, "SAR Measurement Requiremeants for 100 MHz fo 6 GHz"

Methods Applied and Interpretation of Parameters:

« NORMz,y2: Assessad for E-fleld polarization & =0 (f = 900MHz in TEM-cefl; F > 1 BO0MHz; R22 waveguide), NORMx,y.z
are only Intermediate values, L.a., lhe uncerlainiles of NORMS,y.z does not afiect the E2-field uncertainty Inside TSL (see
betow ComaF).

« NORMTIE Kz = NORMx,y.z * requency_response (see Frequency Response Charl). This Brearization is implemanted in

DASY4 software versions later than 4.2, The unceriginty of the frequency response is included in the stated uncerlainty of

ConvE

DEPx, yz: DCP are numerlcal linearizatlon parameters assessed based on the data of power sweep with C\W signal, DCP

does nol dapand on fraquency nor media,

PAR: PAR is the Peak lo Average Ralio lhal is not calibrated bul determined based on the signal characteristics

« Ax e Bz, Cr e Oxyz; VA2 A, 8, G, D are numerical linearization paramalers assessed based on the dala of

power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VA is the madmum

calloration range expressed in RMS voltage across the diode.

CanviF and Bouwndary Effect Paramelers: Assessed in flat phantom using E-field {or Temperalurs Transier Standard far

f=800MHz) and inside waveguice using analylical field distributions based on power measurements lor > B0OMHz. The

same selups are used far assessment of the parameters applied for boundary compensation (alpha, depth) of which typical
uncertainly values ana given. These parameters are used in DASY4 software o Improve probe accuracy close to the
boundary. The sensitivily in TSL corraspands lo NORMY, y.2 * ComvE whereby the uncertainty cosresponds to that givan for

ConvF, A frequency dependent GonF ks used in DASY version 4.4 and higher which allows exlending the validity from

+50 MHz to 4100 MHz.

« Spherical izotropy (30 deviafion from isotropy) in a fisld of low gradients realized using a flat phanlom expessd by a paich

antenna.

Sensor Offsel: The sensor ofiset comesponds to the offsst of virlual measurement center frem the probe tip [on probe axis).

No tolerance required,

Camnector Angle: The angle Is assessed using the Inlormation galned by determining the NORMy (no uncertainly required]).

Corlificate No: EX-T320_Mar24 Page 2l 9

Page 2 of 44




Report No.: 2403X37662E-20

EXA0VA - SN:7320 March 27, 2024
Parameters of Probe: EX3DV4 - SN:7329
Basic Calibration Paramaters
- Sensor X Sensor ¥ " SensorZ Une (k = 2)
| Norm (uvivim)?) B 051 04 0,52 +10,1%
pCcP (m'l.":lf 408 102.9 108.5 4,79

Calibration Results for Modulation Response

UID | Communication System Mame A B c D VR Max | NMax
dB | dB/uv dB | mV | dev. | UncE
k=3
o | GW ¥| oo 0.00 1.00 | 0.00 | 1414 | £1.4% | =4.7%
Y 0.00 0.0o 1.00 1384 |
Z| DO0| 000 1.00 [ 1360 |

The reported uncertainty of measurement is staled as the standard uncerlainty of maasurament mulliplied by e coverage
factor k=2, which for & normal distribution cormesponds to a coverage probability of approximately 95%,

" The uncartaintes of Norm X.%,Z do nod alfact the E2-diakd uncortainty irside TSL (sen Fages 5}
B Linparization parametar uncariainly lor maximum specifisd lield sirangii.
. Lincariainly is detsmmined using the man devialion inodm lnsar respanss spplying recianguiar dslnbuson and 3 expressad 1 e square ol 1he teld valua,

Cartificate Mo: EX-7328_Mar24 Page 3ol 9
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Report No.: 2403X37662E-20

EX3DV4 - SN:7329 haarch 27, 2024

Parameters of Probe: EX3DV4 - SN:7329

Other Probe Parameters

 Sansor Amrangemant Triangular
Conmeclor Angle _-2_9.__0_‘_'

Mechanical Suriace Detection Mode enabled
Optical Surlace Detaction Made disabled
Probe Owerall Length 337 mm
Probe Body Diameter o 10mm
Tip Lenglh & mm
Tip Diameater 2.5"|.|.||.r|_

| Probe Tip to Sansor % Calibration Point 1mm
Probe Tip to Sensor Y Callbration Point tmm
Probe Tip to Sensor 2 Calibralion Paint 1mm
Recommended Measuramen! Distance rom Surface |4 mm

Nate: Measuremen distance fom surace can be increased fa 82 men for an Area Scan job

Certificate No: EX-7329_Mar24 Page 4 of &
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Report No.: 2403X37662E-20

EX30DV4 - BN:7329 March 27, 2024

Parameters of Probe: EX3DV4 - SN:7329

Calibration Parameter Determined in Head Tissue Simulating Media

[ 1(MHz | Relative | Conductivity® | ConvFX | ConvFY | ConvFZ | Alpha® | Deph® | unc
Permitivity” (5im) (mm) (k=2)
750 _l‘:1 i 0.89 B.79 10.07 B.05 038 1.27 | +1 1.0%
‘_Q_DG 41.5 0.97 842 a.50 £.93 037 127 [ +11.0%
| 1750 40.1 1.37 7.56 B.56 7.7 | 0.27 1.27 +11.056
1900 i I-ID.D 1.40 7.7 832 7.54 0.29 1.27 +1 1-3% |
2300 385 1.67 7.21 813 741 0.30 127 +11.0%
2450 o2 .I-.-él:l 7.05 ?92- 722 029 127 +11.08
_EEHI:I | 30.0 1.96 B9 T 7.08 0.29 127 - -|.1.I'.'I%
H2a0 3_5.3 4,71 . Ii? 1_5.51 - . 5.18 0.38 153 +13.1%
SEO0 355 5.'5:-!' ] 4.38 4.98 4. 56 0.36 1.74 +13.1%
5750 35.4 522 4,54 5.16 4,70 | 0.35 1.83 I k! Ié.“}'ﬂ

 Froguoncy validiy abows 300 Wiz ol £ 100 MHz only applies lor DASY w4 and higher [see Paga 2), elsa || & ealiched 1o £50MHz. The uncanainty 5 tha
ASS al tha CanvF uncerlainty a1 calbealian fraguancy and the uncanainly lor tha indicaled frequoncy band. Frequency validity below 300MHr is £10, 28,
0, 50 and 70 MHz tor Cornf assassmonts a1 30, 64, 128, 180 and 220MHz rospoctivel. Valdily of ConvF assesssd al 8 MHz s 43 MHz, and CanvF
assessad al 13MHz is B-18MHz. Above § GHe Wequency valdily can be exlended (o +110MHE

F The probes are calibraiad usirg flasus simulatng Squics (TSL) that deviata for & and o by less than £5% fram e large! valuas [bypically baller than +3%)
and are vald for TSL with deviations: of ug lo +10% | SAR careclion is applied.

G AlphaDapth ars daterminad during calibratian. SPEAG warranis that the romaining deviaion due 83 the boursdary allacl alier compengalion is aleays lass
than £1% lor reguencies below 3 GHz and below £2% lor frequencies batwean 3-8 GHz at any distanca largar than hall tha prabe §p diameter from the

baursdary.

Certificate No: EX-T328_Mar24 PageGol @
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Report No.: 2403X37662E-20

EX30W4 - SN:7320 March 27, 2024

Frequency Response of E-Field
(TEM-Call:ii110 EXX, Wavegulde:R22)

1.6

1.4)

13
— 12h
]
H
|
E 14
]
- ot
& “
(= 1 +* -\J
2
ol
2
T
2 09
%

0.8

07

L6

I:I'EIEI 200 400 &00 B00 1000 1200 1400 1600 1800 2000 2200 2400 2600

1 [MHz]
= TEM + R22
Uncerlainty of Freguency Response of E-field: £6.3% (k=2)
Certificate No: EX-7320_Mar24 Page & of §
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Report No.: 2403X37662E-20

March 27, 2024

EX30V4 - GM:7329

Receiving Pattern (¢), © = 0°
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Uncerlainty of Axial Isolropy Assessmenl: £0.5% (k=2)

Page 7 of §

Ceriificate Mo: EX-T328_Mar24

Page 7 of 44




Report No.: 2403X37662E-20

EX30V4 - BN:7328

March 27, 2024

Dynamic Range f(SARad)
(TEM call, fyp = 1900MHE)
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Uneertainty of Linearity Assessment! +0.6% (k=2)
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Report No.: 2403X37662E-20

EX3DV4 - SNi7328

Conversion Factor Assessment
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37662E-20

DIPOLE CALIBRATION CERTIFICATES

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

Multilateral Agreement for the recognition of calibration certificates

Certificate No.

Client BACL USA

Sunnyvale, USA

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

0108

D750V3-1230_Mar23

CALIBRATION CERTIFICATE

Object D750V3 - SN:1230

QA CAL-05.vi2
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration procedure(s)

March 24, 2023

Calibration date:

This calibration certificale documents the traceability to national standards, which realize the physical unils of measurements (SI).
The measurements and the uncerainties with confidence probability are given on the following pages and are part of the cerificate.

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)

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

Calibrated by:

Approved by:

SN: 100972
SN: US41080477

Name
Michael Weber

Sven Kithn

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: 310882 / 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 (Mo. DAE4-601_Dec22) Dec-23

Secondary Standards 1D # Check Date (in house) Scheduled Check
Power meter E4419B SN: GB39512475 30-Oct-14 (in house check Oct-22) In house check: Oct-24
Power sensor HP 8481A SN: US37292783 07-Oct-15 (in house check Ocl-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

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.

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

Signature

8. &,

Issued: March 24, 2023

Certificate No: D750V3-1230_Mar23
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Report No.: 2403X37662E-20

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland _",4 0, ‘,\*‘.

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
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:

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

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; D750V3-1230_Mar23 Page 2 of 6
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Report No.: 2403X37662E-20

Measurement Conditions

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 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 750 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 41.9 0.89 mho/m

Measured Head TSL parameters (22.0+0.2)°C 41.0+6% 0.90 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 2.15 Wikg

SAR for nominal Head TSL parameters normalized to 1TW 8.49 W/kg + 17.0 % (k=2)

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

SAR measured 250 mW input power 1.40 Wikg

SAR for nominal Head TSL parameters normalized to 1W 5.54 Wikg = 16.5 % (k=2)
Certificate No: D750V3-1230_Mar23 Page 3 of 6
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Report No.: 2403X37662E-20

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 53.0Q+09|Q
Return Loss -30.3dB
General Antenna Parameters and Design
1.037 ns

Electrical Delay (one direction)

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

Manufactured by

SPEAG

Certificate No: D750V3-1230_Mar23
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Report No.: 2403X37662E-20

DASY5 Validation Report for Head TSL
Date: 24.03.2023

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1230

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

Medium parameters used: f = 750 MHz; 6 = 0.9 S/m; & = 41; p = 1000 kg/m?
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(10.11, 10.11, 10.11) @ 750 MHz; Calibrated: 10.01.2023
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 19.12.2022
e Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001
e DASY5252.10.4(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 = 60.71 V/m; Power Drift =-0.03 dB

Peak SAR (extrapolated) = 3.26 W/kg

SAR(1 g) = 2.15 W/kg; SAR(10 g) = 1.4 W/kg

Smallest distance from peaks to all points 3 dB below = 21.2 mm

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

Maximum value of SAR (measured) = 2.90 W/kg

0dB =290 W/kg = 4.62 dBW/kg

Certificate No: D750V3-1230_Mar23 Page 5 of 6
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Report No.: 2403X37662E-20

Impedance Measurement Plot for Head TSL

lEiJ& View Channel Sweep Calbration Trace Scale Marker System Window Help
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| 184.45 pH  869.19 mO |
250 000000 k 0.4 |
| |
| LT A
} : I _.}.‘._.;4_;.-_1
== |
[ -
hl Chi: st :||Ii|'l.l.|.'_'.'.lll |-|.||__ — top 950,000 MH
o .| \ | \ ! [ 750.000000 M-z -30.932 dB)] |
i — = Pt
10,00 I ‘ - i ‘ = ' —==] | ‘
15 00 4 + { :
(IR |
* (= —|- + ‘ , -
25.00 i —— { | | ‘
10 06 ,l ___‘.__ = {)' —— | ! I —
SR | | Ul | g
| |
woo [oniamel | | I | ] |
Chl: Stare 550,000 pHz —_— Slop S50 000 MHz
Status  CH1: 511 | C*1-Port Avg=20 Delay LCL
Certificate No: D750V3-1230_Mar23 Page 6 of 6
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Report No.: 2403X37662E-20

D750V3 - SN:1230 Extended Dipole Calibrations

Per FCC KDB 865664 D01, calibration intervals of up to 3 years may be considered for reference dipoles when it

is demonstrated that the SAR target, impedance and return loss of a dipole have remained stable according to the

following requirements.

1. The measured SAR does not deviate more than 10% from the target on the calibration certificate.
2. The return-loss does not deviate more than 20% from the previous measurement and meets the required
20 dB minimum return-loss requirement.

3. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from the
previous measurement.

The following dipole was checked to pass the above 3 requirements to have 3-year calibration period
from calibration date.

st oo Real Imaginary
Impedence | Impedence

Measured Value (dB) -31.662 Measured Value () | 49.870 -2.606

Target Value (dB) -30.332 Target Value (Q) | 53.013 0.869

D750V3 - Devation (%) 4.385 Devation (Q) -3.143 -3.475

SN:1230 Limit (%) +20 Limit (Q) 5 5
Limit (< dB) 220 Results Pass Pass
Results Pass

>1 750.00000 muz 49.870 0 -2.6057 0 B1.440

Name Signature

Calibrated By: Karl Gong Karl Gong
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Calibration Laboratory of
Schmid & Partner
Engineering AG
Levghausstrasse 43, B004 Zurich, Swilzerand
Accreditad by the Swiss Accredilalion Sendce [SAS)
The Swiss Accredilation Serviee | one of the signatories fo the EA
Mullilstaral Agrezment Tor the recognition of calibration cerlificates

Certilicale No.

Ci=nt  BACL USA
Sunnyvala, USA

Sehweitariachar Kallbrierdionsi
Service sulsse d'atalonnage
Servizio svizzero di laratura
Swiss Calibralion Service

Acereditation wo.: SCS 0108

Da00V2-1d217_Mar23

CALIBRATION CERTIFICATE

Cibjec DO00OVE - SN:1d217
Calierlion procedures) OA CAL-05.v12

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Calbration date: March 24, 2023

This calibration cenificate docurmanis the iraceability to national standards, which malze he physical unils of measurameants |3S1).
The measurements and the uncertainties with confidence probabity are given en the folowing pages and are parl of the cenificats.

All calibrations have besn conductad in tha cosed abaratory nofify; environmeni iemperaiune (22 = 310 and humidily < 70,

Callbration Equipment used (M&TE arilical far calibralian)

| This calibrafion carfificate shall nol be rapradisced @xcepl in ful withaul willen approval of the |sboratory.

Primary Standards 0@ Cal Dala {Cerificate Mo Scheduled Calbration

Power meder NRP SN 1047TE Da-Ape-22 (Mo, 217-03528003524) Ap-23

Power sansor NRP-Z81 SN 103244 Da-Ape-22 (Moo 217-03524) Ape-23

Porwer sansor NARP-Z91 SN 103245 Da-Apr-22 (Mo, 217-03525) Apr-23

Felarence 20 dB Allenuator | SN- BHaand (20K) Dd-Agr-E2 (Mo, 217-03527) Agr-23

Type-h mismatch combination Sh: 310882 { 06327 (4=Apr-F2 (Mo. 217-03528) Apr-23

Feference Proba EX30VY SN: 7348 10=Jan-23 (Mo, EX3-7349_Jan23) Jan-24

DAE4 SN; 81 18-Dec-22 (Mo, DAEL-B01 _Dec32) Digc-23

Secondany Slendmids Ix}.] Chack Date (in hausa) Schadulad Chock

Pepwrar mater E44108 Sh: GE3IE12475 A0-0ct-14 {In houss chack Ocl-22) In housa chack: Oct-24

Powar sensar HP BI81A SN US3T20E7E3 O07-0ct-15 {in housa chack Ool-22) In housa chack: Oct-24

Poswer sanzor HF BAg1A SM: MY 41003315 07-Oct-15 {in housa chack Col-22) In housa chack: Dcl-24

RF genarator RES SMT-06 BN 100872 15-Jun-15 {in house check Qel-27) In ouse chack: Ocl-24

hetwork Analyzer Agilant EBAGAS | SN: US4 080477 A1=-Mar-14 {in house check Oal-22) In house chack: Oct-24
Hama Funciion inalyre

Calibrated by Michae! Weber Laboratory Techniclan m—

L]
Approved by: Swan Kahn Tachinical Managar

Ismwad; Masch 24, 023

Certificate No: D900V2-1d217_Marz23

Fage 1of 6
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Report No.: 2403X37662E-20

Calibration Laboratory of

i 5 Schwelzerischer Kalibrierdiens!
Schmid & Partner ¢ Sewvice suisse détalonnage
EnginEE fin g AG Sarvizio svizzero di laralurs
Zrughaussirasse 43, 8004 Zurlch, Switzeriand s Swizs Calibrallon Servica
Accredited by Ihe Swiss Accreditation Senvce [SAS) Accredilation Ho.: SCS 0108

The Swiss Accreditation Service is onoe of the signalories to the EA
Multilateral Agreament for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |IECNEEE 62209-1528, “Measurement Procedure For The Assessment Of Spacific
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 B65664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY System 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 Heturmn 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 SAH measured: SAR measured at the stated antenna input power.

s  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 SAR result.

The reported uneertainty 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%.

Cerlificale Mo: DS00V2-1d217_Mar23 Page 2 ol 6
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Report No.: 2403X37662E-20

Measurement Conditions
DASY system configuration, as far as not

rvan an page 1

DASY Version DASYS2 V52104
| Extrapolation Advanoed Exlrapolminn_
Phantom Modular Flat .Fl’:anlom 1
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolulion dx, dy, dz = 5mm
Frequency G900 MHz + 1 MHz .
Head TSL parameters
The lollowing parameters and calculations were applied, ——
Temperature Parmittivity Conductivity
Mominal Head TSL parameters 220°C 41.5 0.87 mho'm
Measured Head TSL parameters (22,0 £ 0.2) °C 405 £ 8 % 0.85 mho/m +£j _%
Head TSL temperature change during test ~cw|:| 5°C —an -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Candition
SAR measurad 250 mW input power 260 Wikg
SAR for nominal Head TSL parameters normalized to 1% 10.9 Wikg £ 17.0 %o (k=2)
SAR averaged over 10 emy® (10 g) of Head TSL condition
SAR measured 250 mW inpul power 1.72 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

6.96 Wikg £ 16.5 % (k=2)

Cerlificale Mo: DI00V2-10217_Mar23

Paga 3 of 6
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Report No.: 2403X37662E-20

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, ransformead to feed point 50.3 £ - 0.0 02

Return Loss -50.1 dB

General Antenna Parameters and Design

Electrical Delay {ore direction) 1.401 ns

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

The dipobe Is made of standard semingid coaxial cable. The center conductor of the feeding line is directly connected to tha
sacond am of the dipole. The antanna is therefore short-circuited for DC-signals. On somea of the dipoles, small and caps
are added to the dipoks arms in order to improve matching when loaded according 1o the position as explained In the
*Measuremen! Conditions® paragraph. The SAR dala are not affectad by this change. The overall dipole length is still
according 1o the Standard,

Mo 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

Manuiactured by SPEAG

Certificate No: DS0OV2-1d217_Mar2d Page 4 of 6
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Report No.: 2403X37662E-20

DASYS Validation Aeport for Head TSL

Date: 24.03.2023
Test Laboratory: SFEAG, Zurich, Switzerland
DUT: Dipole 900 MHz; Type: D900V 2; Serial: DY00V2 - SN:1d217

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

Medium parameters used: =900 MHz; o = 0.95 §/m; & = 40.5; p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/EC/ANSI C63,19-201 1)

DASYS52 Configuration;
e Probe: EX3DV4 - SNT349; ConvF(9.62, 9.62, 9.62) @ 900 MHz; Calibrated: 10.01.2023
Sepsor-Surface: | 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn60 1 Calibrated: 19.12.2022

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

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

Dipole Calibration for 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 Drifl = 0.03 dB

Peak SAR (extrapolated) =4.11 Wikg

SAR(L g) = 2,69 W/kg; SAR(10 g) = 1.72 Wikg

Simallest distance from peaks to all points 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

-4.60

-12.00

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

Certificate No: DO00V2-1d217_Mar23 Page 5 of &
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Impedance Measurement Plot for Head TSL

File Wiew channe! Swpep Calbrabion Trace Scale Mgrkor System  Window Hskp
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i | -
o — 1 1 ! i | J
I | -
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Chil: Sl 700 o0 b — N 130000 GH
Stelus  CH1: 17 | C"1-Ponl Arge 20 Dalay LCL
Cerificate Mo: DS00V2-1d217_Mar23 Page 6 of &
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Report No.: 2403X37662E-20

D900V2 - SN:1d217 Extended Dipole Calibrations

Per FCC KDB 865664 D01, calibration intervals of up to 3 years may be considered for reference dipoles when it

is demonstrated that the SAR target, impedance and return loss of a dipole have remained stable according to the

following requirements.

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

2. The return-loss does not deviate more than 20% from the previous measurement and meets the required
20 dB minimum return-loss requirement.

3. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from the
previous measurement.

The following dipole was checked to pass the above 3 requirements to have 3-year calibration period from

calibration date.

Real Imaginary
Return Loss

Impedence | Impedence

Measured Value (dB) -49.309 Measured Value (Q) 49.663 -0.057

Target Value (dB) -50.111 Target Value (Q) 50.312 -0.032

D900V2 - Devation (%) 1.6 Devation (Q) -0.649 -0.025

SN:1d217 Limit (%) +20 Limit () 5 5
Limit (< dB) -20 Results Pass Pass
Results Pass

>1 900.00000 MHz 49.663 0 -56.678 md 3.12(

Name Signature

Calibrated By: Karl Gong Karl Gong

Page 23 of 44
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X " g ppre— o R
Callbl_'atlon Laboratory of “'\\\\‘\‘._\“‘\;J-/_F/{"‘? o NEER O S Schweizerischer Kalibrierdienst
Schmid & Partner Sla““hﬁﬁ c Service suisse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 1/,4/,:"{\\ :‘:“ S Swiss Calibration Service
el

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

Muitilateral Agreement for the recognition of calibration certificates

BACL
Sunnyvale USA

Client

Certificate No. D1750V2-1200_Mar23

CALIBRATION CERTIFICATE

Object D1750V2 - SN:1200

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 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 certificate.

Calibration Equipment used (M&TE critical for calibration)

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

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 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. EX3-7349_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 E44198

Power sensor HP 8481A

Power sensor HP B481A

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
Paulo Pina

Sven Kiihn

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

Functlion
Laboratory Technician

Technical Manager

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

Py

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—_
RETE

& 2 4-7""

Issued: March 27, 2023

Certificate No: D1750V2-1200_Mar23

Page 1 of 6
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst
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.

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: D1750V2-1200_Mar23 Page 2 of 6
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Report No.: 2403X37662E-20

Measurement Conditions

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 1750 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.1 1.37 mho/m
Measured Head TSL parameters (220+0.2)°C 388+6% 1.33 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 8.85 Wikg
SAR for nominal Head TSL parameters normalized to 1W 35.8 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 4.67 Wikg
SAR for nominal Head TSL parameters normalized to 1W 18.8 Wikg * 16.5 % (k=2)

Certificate No: D1750V2-1200_Mar23

Page 3 of 6
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed lo feed point

4690 +3.1j0

Return Loss -27.0dB
General Antenna Parameters and Design
Electrical Delay (one direction) 1.209 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

Manufactured by

SPEAG

Certificate No: D1750V2-1200_Mar23
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Report No.: 2403X37662E-20

DASYS5 Validation Report for Head TSL

Date: 27.03.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN:1200

Communication System: UID 0 - CW; Frequency: 1750 MHz

Medium parameters used: f= 1750 MHz; 6 = 1.33 S/m; &= 38.8; p = 1000 kg/m’*
Phantom section: Flat Section

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

DASYS52 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(8.67, 8.67, 8.67) @ 1750 MHz; Calibrated: 10.01.2023
o Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 19.12.2022
o Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
o 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 = 104.6 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 16.3 W/kg

SAR(1 g) = 8.85 W/kg; SAR(10 g) = 4.67 W/kg

Smallest distance from peaks to all points 3 dB below = 10.4 mm

Ratio of SAR at M2 to SAR at M1 = 54.4%

Maximum value of SAR (measured) = 13.7 W/kg

-3.20
-6.40
-9.60

-12.80

-16.00

0dB = 13.7 W/kg = 11.36 dBW/kg

Certificate No: D1750V2-1200_Mar23 Page 5 of 6
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Impedance Measurement Plot for Head TSL

IEie View Channel Sweep Calbration Trace Scale Marker System Window Help
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Certificate No: D1750V2-1200_Mar23 Page 6 of 6
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D1750V2 - SN:1200 Extended Dipole Calibrations

Per FCC KDB 865664 D01, calibration intervals of up to 3 years may be considered for reference dipoles when it

is demonstrated that the SAR target, impedance and return loss of a dipole have remained stable according to the

following requirements.

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

2. The return-loss does not deviate more than 20% from the previous measurement and meets the required
20 dB minimum return-loss requirement.

3. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from the
previous measurement.

The following dipole was checked to pass the above 3 requirements to have 3-year calibration period from

calibration date.

st oo Real Imaginary
Impedence | Impedence

Measured Value (dB) -29.696 Measured Value (Q) 48.606 2914

Target Value (dB) -26.957 Target Value (Q) |  48.910 3.066

D1750V2 Devation (%) 10.161 Devation (Q) -3.04 -0.152

- SN:1200 Limit (%) +20 Limit (€2) 5 5
Limit (< dB) -20 Results Pass Pass
Results Pass

Name

Signature

Calibrated By:

Karl Gong

Korl ong
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

Accreditation No.: SCS 0108

Accredited by the Swiss Accreditation Service (SAS)
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

Certificate 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:

Calibration Equipment used (M&TE critical for calibration)

This calibration certificate documents the traceability to national standards, which realize the physical unils of measurements (SI).
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%.

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. EX3-7349_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

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

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 Signature

Laboratory Technician
4 a "h:z LZ&

Issued: March 27, 2023

Technical Manager

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

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 Ag t for the recog 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.

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)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point

4950+6.5jQ

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
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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:
e 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
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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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D1900V2 - SN:5d251 Extended Dipole Calibrations

Per FCC KDB 865664 D01, calibration intervals of up to 3 years may be considered for reference dipoles when it

is demonstrated that the SAR target, impedance and return loss of a dipole have remained stable according to the

following requirements.

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

2. The return-loss does not deviate more than 20% from the previous measurement and meets the required
20 dB minimum return-loss requirement.

3. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from the
previous measurement.

The following dipole was checked to pass the above 3 requirements to have 3-year calibration period from

calibration date.

Real Imaginary
Return Loss

Impedence | Impedence

Measured Value (dB) 23.536 Measured Value (Q) 45.694 4.627

Target Value (dB) -23.715 Target Value () | 49.490 6.481

L Devation (%) -0.755 Devation (Q) -3.796 -1.854

] Limit (% i
SN:5d251 imit (%) +£20 Limit (Q) 5 5
Limit (< dB) -20 Results Pass Pass
Results Pass

T2 sa2
50.00

40.00
30.00
20.00
10.00

Name Signature

Calibrated By: Karl Gong Karl Gong
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Multilateral Agr t for the gnition of calibration certificates

Client BACL Certificate No. D2600V2-1206_Mar23

Sunnyvale, USA

CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date:

D2600V2 - SN:1206

QA CAL-05.v12

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

March 27, 2023

The meast ts and the uncer

Calibration Equipment used (M&TE critical for calibration)

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (S).
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 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

Power sensor HP 8481A

Power sensor HP 8481A

RF generator R&S SMT-06
MNetwork 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 Ocl-22)
07-Oct-15 (in house check Oct-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 without 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
ot
0

Issued: March 27, 2023
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst
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%.
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Measurement Conditions

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)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point

481 Q+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
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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; ¢ = 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 M1 =51%

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

(-8
°om

-4.20
-8.40
-12.60
-16.80

-21.00

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

Per FCC KDB 865664 D01, calibration intervals of up to 3 years may be considered for reference dipoles when it

is demonstrated that the SAR target, impedance and return loss of a dipole have remained stable according to the

following requirements.

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

2. The return-loss does not deviate more than 20% from the previous measurement and meets the required
20 dB minimum return-loss requirement.

3. The measurement of real or imaginary parts of impedance does not deviate more than 5Q from the
previous measurement.

The following dipole was checked to pass the above 3 requirements to have 3-year calibration period from

calibration date.

st oo Real Imaginary
Impedence | Impedence
Measured Value (dB) -29.186 Measured Value (Q) 52.646 2.431
Target Value (dB) -32.698 Target Value () |  48.148 1.322
D2600V2 Devation (%) -10.741 Devation (Q) 4.498 1.109
- SN:1026 Limit (%) +20 Limit (€2) 5 5
Limit (< dB) 20 Results Pass Pass
Results Pass

Name

Signature

Calibrated By:

Karl Gong

Korl ong
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