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Client BACL Certificate No. EX-7896_Nov24
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CALIBRATION CERTIFICATE J
Object EX3DV4 - SN:7896
Calibration procedure(s) 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

Calibration date November 07, 2024

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%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID Cal Date (Certificate No.) Scheduled Calibration

Power meter NRP2 SN: 104778 26-Mar-24 (No. 217-04036/04037) Mar-25

Power sensor NRP-Z91 SN: 103244 26-Mar-24 (No, 217-040386) Mar-25

OCP DAK-3.5 (weighted) SN: 1248 23-Sep-24 (OCP-DAK3.5-1249_Sep24) Sep-25

OCP DAK-12 SN: 1016 24-Sep-24 (OCP-DAK12-1016_Sep24) Sep-25

Reference 20 dB Attenuator | SN: CC2552 (20x) 26-Mar-24 (No. 217-04046) Mar-25

DAE4 SN: 660 23-Feb-24 (No. DAE4-660_Feb24) Feb-25

Reference Probe EX3DV4 SN: 7349 03-Jun-24 (No. EX3-7349_Jun24) Jun-25

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

Power meter E4419B SN: GB41293874 06-Apr-16 (in house check Jun-24) In house check: Jun-26

Power sensor E4412A SN: MY41498087 06-Apr-16 (in house check Jun-24) In house check: Jun-26

Power sensor E4412A SN: 000110210 06-Apr-18 (in house check Jun-24) In house check: Jun-26

RF generator HP 8648C SN: US3642U01700 04-Aug-99 (in house check Jun-24) In house check: Jun-26

Network Analyzer EB358A SN: US41080477 31-Mar-14 (in house check Sep-24) In house check: Sep-26
Name Function Signature

Calibrated by Joanna Lleshaj Laboratory Technician géf {“ F
Approved by Sven Kithn Technical Manager ﬂ-\

Issued: November 08, 2024
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary

TSL tissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

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

A, B C,D modulation dependent linearization parameters

Polarization ¢  rotation around probe axis

Polarization 1 rotation around an axis that is in the plane normal to probe axis (at measurement center), i.e., 9=0is

normal to probe axis
Connector Angle  information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) |EC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific Absorption Rate Of Human Exposure
To Radio Frequency Fields From Hand-Held And Body-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"

Methods Applied and Interpretation of Parameters:

+ NORMzx,y,z: Assessed for E-field polarization £ = 0 (f = 900MHz in TEM-cell; f > 1800 MHz: R22 waveguide). NORMX,y,z
are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E2-field uncertainty inside TSL (see
below ConvF).

NORM(f)x.y.z = NORMx.y.z * frequency_response (see Frequency Response Chart). This linearization is implemented in
DASY4 software versions later than 4.2. The uncertainty of the frequency response is included in the stated uncertainty of
ConvF.

DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW signal. DCP
does not depend on frequency nor media.

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

Ax.yz; Bx,yz; Cx,y.z; Dx,y,z; VRx,y,z: A, B, C, D are numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the maximum
calibration range expressed in RMS voltage across the diode.

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

f = 800MHz) and inside waveguide using analytical field distributions based on power measurements for f > 800MHz. The
same setups are used for assessment of the parameters applied for boundary compensation (alpha, depth) of which typical
uncertainty values are given. These parameters are used in DASY4 software to improve probe accuracy close to the
boundary. The sensitivity in TSL corresponds to NORMx,y,z * ConvF whereby the uncertainty correspends to that given for
ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending the validity from
+50 MHz to £100 MHz.

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

Sensor Offset. The sensor offset corresponds to the offset of virtual measurement center from the probe tip (on probe axis).
No tolerance required.

Connector Angle: The angle is assessed using the information gained by determining the NORMx (no uncertainty required).
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Bay Area Compliance Laboratories Corp.(Shenzhen)

Report No.: 2501V03643E-SA

EX3DV4 - SN:7896

Parameters of Probe: EX3DV4 - SN:7896

Basic Calibration Parameters

November 07, 2024

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/(Vim)2) A 0.67 0.58 0.62 +10.1%
DCP (mV) B 106.2 106.2 106.0 +4.7%
Calibration Results for Modulation Response
UID | Communication System Name A B [ D VR Max Max
dB | dBuV dB mV | dev. | UncE
k=2
0 cw X| 0.00 0.00 1.00 | 0.00 | 125.1 | £1.5% | +4.7%
Y| 0.00 0.00 1.00 132.2
Z| 0.00 0.00 1.00 120.5

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%.

A The uncertainties of Norm X,Y,Z do not affect the E2-field uncertainty inside TSL (see Pages 5 and 6).
B Linearization parameter uncertainty for maximum specitied fietd strength.

E Uncertainty is determined using the max. deviation from linear response

and is for the square of the field value.
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EX3DV4 - SN:7896 November 07, 2024

Parameters of Probe: EX3DV4 - SN:7896

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle 28.7°
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337mm
Probe Body Diameter 10mm
Tip Length 9mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4mm

Note: Measurement distance from surface can be increased to 3—4 mm for an Area Scan job.
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Bay Area Compliance Laboratories Corp.(Shenzhen) Report No.: 2501V03643E-SA

EX3DV4 - SN:7896 November 07, 2024

Parameters of Probe: EX3DV4 - SN:7896

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz)® Relative Conductivity” | ConvFX | ConvFY | ConvFZ | Alpha® | Depth® Unc"
Permittivity® (S/m) mm) | (k=2

750 419 0.89 8.72 9.14 9.15 0.35 1.27 +11.0%
900 415 0.97 8.08 8.47 8.48 0.35 1.27 +11.0%
1750 40.1 1.37 7.20 7.55 7.56 0.35 1.27 +11.0%
1900 40.0 1.40 6.96 7.29 7.30 0.35 1.27 +11.0%
2300 39.5 1.67 6.79 7.12 7.13 0.35 1.27 +11.0%
2450 39.2 1.80 6.54 6.85 6.86 0.35 1.27 +11.0%
2600 39.0 1.96 6.60 6.92 6.93 0.35 127 +11.0%
3300 38.2 2.7 5.83 6.12 6.12 0.36 1.27 +13.1%
3500 37.9 2.9 5.91 6.19 6.20 0.36 1.27 +13.1%
3700 377 3.12 5.92 6.20 6.21 0.36 1.27 +13.1%
3900 375 3.32 5.79 6.07 6.07 0.36 1.27 +13.1%
5250 35.9 4.7 4.86 5.09 5.09 0.32 1.27 +13.1%
5600 35.5 5.07 4.52 4.74 4.74 0.28 1.27 +13.1%
5800 353 5.27 4.56 4.78 4.78 0.27 1.27 +13.1%

c Frequency validity above 300 MHz of +100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to +50 MHz. The uncertainty is the
RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indi f band. Fi validity below 300 MHz is +10, 25,
40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Validity of ConvF assessed at 6 MHz is 4-9 MHz, and ConvF
assessed at 13 MHz is 9-19 MHz. Above 5 GHz frequency validity can be extended to +110MHz.

FThe probes are calibrated using tissue simulating liquids (TSL) that deviate for £ and & by less than 5% from the target values (typically better than +3%)
and are valid for TSL with deviations of up to +10% if SAR correction is applied.

G Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the y effect after p 1 is always less
than +1% for frequencies below 3 GHz and below +2% for frequencies between 3-6 GHz at any distance larger than half the probe tip diameter from the
boundary.

H The stated uncertainty is the total calibration uncertainty (k = 2) of Norm-ConvF. This is equivalent to the uncertainty component with the symbol CF in
Table 9 of IEC/IEEE 62209-1528:2020.
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Bay Area Compliance Laboratories Corp.(Shenzhen) Report No.: 2501V03643E-SA

EX3DV4 - SN:7896 November 07, 2024

Parameters of Probe: EX3DV4 - SN:7896

Calibration Parameter Determined in Head Tissue Simulating Media

f (MH2)C Relative Conductivity™ | ConvFX | ConvFY | ConvFZ | Alpha® | Depth® UncH
Permittivity® (S/m) (mm) (k=2)
6500 345 6.07 474 4.96 497 0.20 1.27 +18.6%

c Frequency validity at 6.5 GHz is —-600/+700 MHz, and +700 MHz at or above 7 GHz. The uncertainty is the RSS of the ConvF uncertainty at calibration
frequency and the uncertainty for the indicated frequency band.

F The probes are calibrated using tissue simulating liquids (TSL) that deviate for £ and ¢ by less than £10% from the target values (typically better than +6%)
and are valid for TSL with deviations of up to +10%.

G Alpha/Depth are i during calibration. SPEAG that the ini iation due to the dary effect after P ion is always less
than +1% for frequencies below 3 GHz; below +2% for frequencies between 3—6 GHz; and below +4% for frequencies between 6~10 GHz at any distance
larger than half the probe tip diameter from the boundary.

H The stated uncertainty is the total calibration uncertainty (k = 2) of Norm-ConvF. This is equivalent to the uncertainty component with the symbol CF in
Table 9 of IEC/IEEE 62209-1528:2020.
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Bay Area Compliance Laboratories Corp.(Shenzhen)

Report No.: 2501V03643E-SA

EX3DV4 - SN:7896

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide:R22)

November 07, 2024
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Uncertainty of Frequency Response of E-field: +6.3% (k=2)
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Bay Area Compliance Laboratories Corp.(Shenzhen) Report No.: 2501V03643E-SA

EX3DV4 - SN:7896 November 07, 2024
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Uncertainty of Axial Isotropy Assessment: +0.5% (k=2)
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Bay Area Compliance Laboratories Corp.(Shenzhen) Report No.: 2501V03643E-SA

EX3DV4 - SN:7896 November 07, 2024

Dynamic Range f(SARheaq)
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Uncertainty of Linearity Assessment: +0.6% (k=2)
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Bay Area Compliance Laboratories Corp.(Shenzhen)

Report No.: 2501V03643E-SA

EX3DV4 - SN:7896

SAR [(W/kg)/W]

November 07, 2024

Conversion Factor Assessment
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Uncertainty of Spherical Isotropy Assessment: +2.6% (k=2)
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Mullitateral Agresmant for the recagnition of calibration certificates
Client BACL USA Certilicate No
D750V3-1229_Mar23
Sunnyvale, USA N
CALIBRATION CERTIFICATE
Otjoci D750V3 - SN:1220

Calbention procetuse(s) QA CAL-05.v12

Calibration dale: March 24, 2023

Calibration Procedure for SAR Validation Sources between 0,7-3 GHz

Calibration Equipmeni used (METE critical for calibration)

Thia callration cerdilicate documents the mcoakdity 1o national siarcdards, which reakzs the pirysical units of moasuremaents (S1)
Tha maasunsmants ard 1he uncotainles with contidence probatklty aro given on the lalowing pages and o par ol e comficats

Al calibrasions have besn conducied in Bha closed labombory facility. emdronment ismperaiues (22 + 3)°C and humidity < T0%

Frimasry Slardards 5] Cal Date |Conficals No | Schoduled Calbration

Powass mater NAF SN 1047TH 04-Agr-22 [Plo. 217-035250524) Aprad

Powes senace MAF. 291 SN 103244 D22 (Mo, 21703524} Ap-23

Powes senscd MAP- L5 SN 1003245 O4-Agr-22 (Mo, 217-03525) Apr-ad

Roferorcs 20 dB Athenuntor S BHOGDA (206) Cel-Apr-22 (Mo, 217-0352T) Ape-23

Type-N msmaich combinalion S 3108483 | 05327 O-Agr-22 (Mo, 21 7-03524) Apr23

Faferarce Probo EX3I0DVY S T Tl-Jan-Z3 (Mo EX3-7348_JlanZ3) Jan-24

DAE4 SN B0 180-Dec-22 (Na. DAES-801_Dec?¥) Diec-23

Socondary Slardnrds [+7] Chack Dutw {in s Schedlod Chock

Porear mater E44108 SN GBIDS12475 F0-Cct-14 {in house chisck Oel-22) In house chodc Oct-24

Powor senaor HP B4E1A SN USITEpaTEl OF-0ct-15 {in housa chack Ocl-28) I Psiite chbch Det-24

Powar sansor HP BAB1A BM: MYA1093305 OF=Cgt« 15 {in houne check Oci-22) In house checkc Oci-24

FF ganaraiod FAS SMT-06 SM 100077 15-Jur-15 {in house chack Ocl-22) In P chseie Oet-24

Natwoek Analyzor Agilend ERISAA | B8 LSS 1080477 3-hawr=14 {in houss check Ocl-22) in house check: Oct-24
Pamas Funcicn Sagrulusn

Calbralud by: Michasd Wabaer Laboratory Technician M—-

Approvad by Svan Kilihn Techrical Manngar

This calfmban mﬁlnﬂgﬁ_hg{l not ba reproducesd axcapt in full without writlan approval of B labombory,

e e
i e

L

Issued: Masch 24, 2023
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Bay Area Compliance Laboratories Corp.(Shenzhen)

Calibration Laboratory of 20

. P € Schweizsrischer Kalitrierdisnst
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Engineering AG N Servizio suizzers 8 araturs
Zeughausstrasse 43, B0 Zurleh, Switzerland N 5  gwiss Calbeation Service
Bl e
Accroditad by iho Swiss Accroditation Sorvice (SAS) Accreditation No.: SCS 0108

The Swisa Accreditation Service s one of the signatories to the EA
Multilateral Agresmont for the recogniticn of ealisraticn seriificaton

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:
a) IEC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Spacific

Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Wom Wireless Communication Devices - Part 1528; Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

b} KDE 865664, "SAR Measurement Reguirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

Ll

L]

Measurement Conditions: Further details are available from the Validation Report at the end
of the cerificate. All figures stated in the certificate are valid at the frequency indicated,
Antenna Parameters with TSL: The source Is mounted in a touch configuration below the
center marking of the flat phantom.

Raturn 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 staled 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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Bay Area Compliance Laboratories Corp.(Shenzhen)

Report No.: 2501V03643E-SA

Measurement Conditions

DASY gystam conlbguralion, as lar &8 nol given on pacs 1,
DASY Version DASYS2 V52.10.4
Extrapolation Advanced Extrapolation
Phantem Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacers
Zoom Scan Resolution d, dy. dz =5 mm
Frequency 750 MHz = 1 MHz
Head TSL parameters
Tha following paramedars and calculations were applied.
Temperatura Parmittivity Conductivity
Nominal Head TS5L parameters x20°C 41.8 0.88 mho/m
Measured Head TSL parameters (220 +02)°C 41.0£6% 0.80 mho/m = & %
Head TSL temperature change during test =05°C
SAR result with Head TSL
SAR averaged over 1 cm? (1 g) of Head TSL Candition
SAR measured 250 MWW inpast power 213 Wikg

SAR for nominal Head TSL paramabers

normalized o 1W

B.41 Wikg + 17.0 % (k=2)

SAR averaged over 10 cm? (10 g) of Head TSL condition
5AR measured 250 mW inpul power 1.38 Wikg
SAR for nominal Head TSL paramaters namalized o 1W 5.46 Wikg = 16.5 % (k=2)
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Bay Area Compliance Laboratories Corp.(Shenzhen)

Report No

.:2501V03643E-SA

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, ranslormed 1o fead point 5330-1.0K J
Retum Loss - 20.5 d8 |

General Antenna Parameters and Design
| Eoctrical Delay {one direction) 1.033 ns |

ARer long lerm use with 1005 radiated power, only a slght warming of the dipole near the leedpoint can be measuned.

The dipole is made of standard semingd coaxial cable. The center conducior of the feeding lne is directly connected to the
second arm of the dipole, Tha antenna is therefore shor-circuited for DC-signals. On some of the dipoles, small and caps
are added to the dipole arms in order 1o improve matching when loaded according 10 the position as explained in the
“Measuremant Conditions™ paragraph. The SAR dala are nol attected by this changa. The owerall dipole kength is still

according to the Standard

Mo axcessive force must be apphed to the dipole arms, because they might band or the soldered conneclions near the

leadpoint may be damaged.

Additional EUT Data

[ Manutaciured by

SPEAG
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Bay Area Compliance Laboratories Corp.(Shenzhen) Report No.: 2501V03643E-SA

DASYS5 Validation Report for Head TSL
Date: 24.03.2023
Test Labormiory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V - SN:1229
Communication System: UID 0 - CW; Frequency: 750 MHz
Medium parameters used: = 750 MHz; 0 = 0.9 5/m; & = 41; p = 1000 kg/m”
Phantom section: Flat Section
Measurement Standard: DASYS (IEEEAEC/ANSI Ca3.19-2011)
DASYS2 Conliguration:
s Probe: EX3DV4 - SN7349; ConvF(10U0], 10000, 10001y @ 750 MHz: Calibrated: 10000.2023
«  Sensor-Surface: L4mm (Mechanical Surface Detection)
+ Electronics: DAES Sn601; Calibrated: 19.12.2022
=  Phanton: 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 = 59.57 ¥im; Power Drift = -0.0% dB

Peak SAR (extrapolated) = 3,20 Wikg

SAR(] ) = 2.13 W/kg; SAR(10 g) = 1.38 Wikg

Smallest distence from peaks 1o all points 3 dB below = 17 mm

Ratio of SAR at M2 to SAR at M| = 66.2%

Maximum valee of SAR (measured) = 2.83 Wikg

-2.40
4,80
-7.20
9,60

-12.00

0 dB =2 83 Wikg = 4.52 dBWikg
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Impedance Measurement Plot for Head TSL
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Client BACL Certificate No: 23J02Z80061

CALIBRATION CERTIFICATE

Object D900V2 - SN: 132

Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits
Callibration date: September 26, 2023

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 15-May-23 (CTTL, No.J23X04183) May-24
Power sensor NRPGA 101369 15-May-23 (CTTL, No.J23X04183) May-24
Reference Probe EX3DV4 | SN 3617 31-Mar-23(CTTL-SPEAG,N0.Z23-60161) Mar-24
DAE4 SN 1556 11-Jan-23(CTTL-SPEAG,No.Z223-60034) Jan-24
Secondary Standards D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 05-Jan-23 (CTTL, No. J23X00107) Jan-24
NetworkAnalyzer ES071C | MY46110673 10-Jan-23 (CTTL, No. J23X00104) Jan-24

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer ﬁ |

Reviewed by: Lin Hao SAR Test Engineer Tﬁﬁ/?’%

\

Approved by: Qi Dianyuan SAR Project Leader &'ML_
[

Issued: October 4, 2023
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: 23J02Z80061 Page 1 of 6
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Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2117

E-mail: emf@caict.ac.cn http:/fwww.caict.ac.cn
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,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-mounted
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) DASY4/5 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 dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

e FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.
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: 23J02Z80061 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

CAICT

DASY Version DASY52 52.10.4
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 900 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 41.5 0.97 mho/m
Measured Head TSL parameters (22.0+0.2)°C 40816 % 0.96 mho/m + 6 %
Head TSL temperature change during test <1.0°C —- -
SAR result with Head TSL
SAR averaged over1 ¢’ (1 g) of Head TSL Condition

SAR measured 250 mW input power

2.71 Wikg

SAR for nominal Head TSL parameters normalized to 1W

10.8 Wikg £ 18.8 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL Condition

SAR measured 250 mW input power

1.73 Wikg

SAR for nominal Head TSL parameters normalized to 1W

6.93 Wikg * 18.7 % (k=2)

Certificate No: 23J02Z80061 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 47.7Q0- 7.43jQ

Return Loss -22.0dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.307 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point 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 feed-point may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificate No: 23J02Z80061 Page 4 of 6
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DASYS Validation Report for Head TSL Date: 2023-09-26
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 900 MHz; Type: D900V2; Serial: D900V2 - SN: 132
Communication System: UID 0, CW; Frequency: 900 MHz; Duty Cycle: 1:1
Medium parameters used: f= 900 MHz; ¢ = 0.964 S/m; & = 40.79; p = 1000 kg/m?
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:

s Probe: EX3DV4 - SN3617; ConvF(9.68, 9.68, 9.68) @ 900 MHz; Calibrated:
2023-03-31

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

o Electronics: DAE4 Sn1556; Calibrated: 2023-01-11

o Phantom: MFP V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

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

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 59.82 V/m; Power Drift =0.01 dB

Peak SAR (extrapolated) = 4.40 W/kg

SAR(1 g) = 2.71 W/kg; SAR(10 g) = 1.73 W/kg

Smallest distance from peaks to all points 3 dB below = 15.1 mm

Ratio of SAR at M2 to SAR at M1 = 62.1%

Maximum value of SAR (measured) = 3.77 W/kg

-2.30
-4.61
-6.91
-9.22

-11.52

0dB = 3.77 W/kg = 5.76 dBW/kg

Certificate No: 23J02Z80061 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of *{@ Schwalzarincher Kalibrisndierst
Schmid & Partner % Service sulsse FHMonRage
Engll‘llaeﬂng AG i Sarvizha svizzeno di taratura
Zoughaussirasse 43, 8004 Zurich, Switzerland l;/‘\-rﬁaf Swias Calibiration Service
e
Accrodited by g Swiss Accrodilalion Service (SAS) Accraditation No: SCS 0108

Tha Swiss Accreditation Sorvice Is ono of th signatorias lo the EA
Multilateral Agresment for the recognition of callbration ceriticates.

cilent BACL Certificate Ho. DYT750V2-1199_Mar23
Sunnyvale USA
|CALIBRATION CERTIFICATE
Objact D1TE0V2 - SN:1199
Cafibeation procedura(s) QA CAL-08.v12

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calitration date March 27, 2023

This calbration cemificabe doc ] ¥ b0 naliorad standards, which reales the physical units of messunemants (S1)
This measuremants and lha tncerininies wh conlidencs probability are given on e lobowing nages and are part of he cemhcabs

Al cafibralions have been conduched n ihe cosed laborstory tadlity: ervdronmaent leenparahes (22 £ 3)°C and Fuamidity < 70%

Calibralion Equipmsnl used (MATE coilicsl for calibration)

Primary Slandards |Ioe Cal Dl | Corifcate No | Seheduled Calbrasion
Parwr melnr NP SN 14T Odotigr-22 (Mo, 217-0353503524) Apr-Z3
Power sensor NRP-Z11 SN 100244 D20 (Ma, 217-03524) Apr-Z3
Proaar sansor NRP-Z81 SN 103245 OdeAper22 (Mo, 217-03525) Apr-T3
Rolerence 20 o8 Atlerwaioe Sh: BHEAE (20k) Dd-Ape-22 (Mo, 217-008527) Ape- 23
Typa-N mismaich combination SM: 310982 § DE127 Du-Apr-22 (Mo, 217-0E528) Apr-23
Raleronce Proba EX30V4 SN TME 10-Jon-23 (Mo, EX%730_Jan23) Jar 24
DMEA S8 8 18-Dec-22 (Mo. DAE4-B01_Dwc22) Dac-23
Socorsory Standants og o Cheecic Date [in house) __ Scraduled Check
Pownr moler E44108 | &M; GRIGS124TS -0t 14 (in hiuse chick Ocl-22) I house chncc Oict-24
Pt sersor HP BEB1A | SM: US3T2E0783 070815 [im house ehack Dot 23] In house chschc Ocs24
Powar sarsor HP BEB1A | BM: MY41003315 O7-0ct- 15 (im house chack Ocl-22) In house chao: Oet-24
RF genantor RES SMT.08 SM: 100872 15-Jun-15 (im houss check Oct.22) I Pouise chesck: Ock24
Mabaork Analyzer Agleni EERSEA | SN US41080477 31-Mar-14 (in house chick Ogt-77) In P chech: Oct-24
Hama Function Signalers
Calbrabed by Jadon Kkl Lababany Ti =
N=—1(2
Appenved ty Svan Kihn Techrucal Mg L rd
e il
- - S

Isguind: March 27, 2023
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Accredited by e Swiss Accreditaion Service [SAS) Accreditation No.: SCS 0108
Thi Swits Accreditation Service s one of the signaiorios io ths EA
Muitilateral Agreamant 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) |[ECNEEE 62209-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Wormn 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:

+ 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.

* Anlenna Parameters with TSL: The source is mounted in a fouch configuration below the
centar marking of the flat phantom.

= Rafurn 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 al the stated antenna input power.

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

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

The reported uncertainty of measurament 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%.

Carificate Mo: D1 750V2-1150_Mar23 Page 2 of B
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Measurement Conditions

DASY system configuration, as lar &s nol ghven on page 1.
DASY Version DASYS2 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Conter - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 1750 MHz £ 1 MHz
Head TSL parameters
The loliowing parameters and caloulations were applied
Temparature Parmittivity Condustivity
Nominal Head TSL paramelers x2oc 401 1.37 mha'm
_—Huuur-d Head TSL parameters (220202)°C B8+6% 1.33 mhoim £ 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 measunad 250 mW input power 880 Wikg

SAR for rominal Head TSL paramesars

normalized o 1W

36.0 Wikg £ 17.0 % (k=2

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

condition

SAR measuned

250 mW input power

4,659 Wikg

SAR for nominal Head TSL paramelers

normalized to 1W

16.2 Wikg £ 16.5 % (k=2}

Cerificate Mo D1 750V2.1190_Mar23d
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed 1o feed poinl 46.9 0+ 3.8 j2
Retum Loss - 26.0 dB

General Antenna Parameters and Design

Elecirical Delay {one direction} 1.211 ns __]

Afler long term use with 100W radiated power, only a slight warming of the dipole near the Teadpoint can ba measured.

The dipote is made of standard semirigid coaxial cable. The cenler conductor of the feeding line is directly connected to the
second arm of the dipole. Thix antenna is therefions short-circuiled for DC-signats. On gome of the dipoles, small end caps
are added 1o the dipole arms in order 1o improve matching when Isaded 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 appled o the dipole arms, bacausa they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

[ Manufactured by SPEAG

Cartiflcate No: D1T5002-1100_Mar23 Page 4 ol &
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DASYS Validation Report for Head TSL

Date: 27.03.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: DIT50V2; Serial: DI7TS0VI - SN:1199

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

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

Measurement Standard: DASYS (IEEENEC/ANS] C63.19-2011)

DASYS2 Configuration:
+  Probe: EX3DV4A - SNT349; ConvF(8.67, 8.67, 8.67) @ 1750 MHz: Calibrated: 10.01.2023
«  Sensor-Surface: L4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 19.12.2022
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial; 1001
»  DASYS2 52.104(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 = 104.8 ¥/m; Power Drift = 0,05 dB

Peak SAR (extrapolated) = 163 Wikg

SAR(I g) = B.89 Wikg; SAR(10 g) = 4.69 Wik

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

Ratio of SAR at M2 to SAR at M1 = 54.5%

Maximum value of SAR (measured) = 13.3 Wikg

0dB = 13,8 Wikg = 1139 dBW/kg

Canifcate Ma: D1 750V2-1199_Mar23 Page 5ol B
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Impedance Measurement Plot for Head TSL
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Client BACL Certificate No:  223-60084

CALIBRATION CERTIFICATE

Object D1900V2 - SN: 5d231

Calibration Procedure(s) FF-211-003-01
Calibration Procedures for dipole validation kits

Calibration date: February 17, 2023

This calibration Cerificate 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 (2213)°C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

i— /‘ In Collaboration with o \:\\\l_!l///'”’/,/ A AT
a— Ikiln\ i CAIC I

Primary Standards D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 10-May-22 (CTTL, No.J22X03103) May-23
Power sensor NRP6A 101369 10-May-22 (CTTL, No.J22X03103) May-23
Reference Probe EX3DV4 | SN 7464 19-Jan-23 (CTTL-SPEAG,No0.Z22-60565) Jan-24
DAE4 SN 1556 11-Jan-23(CTTL-SPEAG,N0.223-60034) Jan-24
Secondary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49070393 17-May-23 (CTTL, No.J22X03157) May-24
NetworkAnalyzer E5071C | MY46110673 10-Jan-23 (CTTL, No. J23X00104) Jan-24

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer g ﬂ

Reviewed by: Lin Hao SAR Test Engineer 'ﬁfﬁt?a//;

Approved by: Qi Dianyuan SAR Project Leader o

Issued: February 24, 2023
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z23-60084 Page 1 of 6
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Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2117

E-mail: cttl@chinattl.com http://www.caict.ac.cn
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL./ NORMx,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-mounted
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) DASY4/5 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 dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

o Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

o 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: Z23-60084 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY52 52.10.4
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
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) T 39.0 £6 % 1.39 mho/m +6 %
Head TSL temperature change during test <1.0 C - —
SAR result with Head TSL
SAR averaged over1 ¢m’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 10.0 Wikg
SAR for nominal Head TSL parameters normalized to 1W 39.9 Wikg +18.8 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 5.21 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20.8 Wikg *18.7 % (k=2)
Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 50.3Q0+ 4.99jQ
Return Loss -26.1dB
General Antenna Parameters and Design
1.105 ns

Electrical Delay (one direction)

Adter long term use with 100W radiated power, only a slight warming of the dipole near the feed-point 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 feed-point may be damaged.

Additional EUT Data

SPEAG J

Manufactured by
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DASYS5 Validation Report for Head TSL Date: 2023-02-17
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d231
Communication System: UID 0, CW; Frequency: 1900 MHz
Medium parameters used: f= 1900 MHz; ¢ = 1.393 S/m; & = 38.96; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:

o Probe: EX3DV4 - SN7464; ConvF(8.13, 8.13, 8.13) @ 1900 MHz; Calibrated:
2023-01-19

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

o Electronics: DAE4 Sn1556; Calibrated: 2023-01-11

e Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Setial: 1062

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

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 100.8 V/m; Power Drift =-0.04 dB

Peak SAR (extrapolated) = 18.9 W/kg

SAR(1 g) = 10 W/kg; SAR(10 g) =5.21 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 53.6%

Maximum value of SAR (measured) = 15.7 W/kg

-3.49
-6.98

-10.46

-13.95

{

-17.44
0dB = 157 W/kg = 11.96 dBW/kg
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TR-EM-SA005 Page 33 of 107 Version 3.0




Bay Area Compliance Laboratories Corp.(Shenzhen) Report No.: 2501V03643E-SA

A " | Cqlaboration with
&777 s p. e ag CAICT

CALIBRATION LABORATORY

Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2117
E-mail: cttl@chinattl.com http://www.caict.ac.cn

Impedance Measurement Plot for Head TSL
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CALIBRATION CERTIFICATE

Otject D2450W2 - SM:1103
Caliraton prococure(n) QA CAL-0Bwv12
Calibratian date: March 27, 2023

Calibration Equipmaent ised {(MATE critical for calibration)

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

This calReation cerlificaie cocuments the raceabilly lo naipnal standands, which realize tha physical unils of measyromsents (S
Tha msssurements and this unoaainties with confidence probability ans grven on the lollowing pages and ans part of the cerificals

Al calibrations hawe besn conducied in the dosad laboratory tadlity; anvironmant lemperaturs (22 & 3570 and humidity < 7%
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Primary Standards =L Cad Do (Corificabe Mo} Schadulod Calbration

Powar mober NRP 5K 104778 Dub-Apr-22 (Mo, 21703525M03524) Apr2d

Powest st MRF-I01 aM: 103244 Dub-Apr-23 (Mo 3 T-00524) Ape-23
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Ratorence Probe EXI0WE SN T30 10-Jan-23 (Mo, EX3-T340_Jan21) Jar-24

DAE4 SM: 801 189-Dc-22 (Mo, DAES-601_Dec2) Dec-23
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Poswer mater Edd 160 SN GRXS124TE 30-Ocl- 14 (in house chodk Gct-22) In house chock: Ocl-24
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Power sensor HP 84814 SN MYA1002015 G7-Cct-15 (in housa chock Oct-22) In houss check: Ocl-24

RF gonaralor RAS SMT-06 SN 100972 15-Jun-15 (in Fousa chack Oct-22) In housa chack: Ocl-24

Network Analyzer Agilend EBISEA | SN- US41080477 I1-Mar-14 (in house check Ocl-22) In house check: Ocl-24
Hamo Fungtion Sl

Calibenliead by Jurton Kl Laberatory Tochnicisn l’&}_}

Approved by Swon Kibn
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Glossary:

TSL tissue simulating lquid

ConvF sensitivity in TSL / NORM xy.z

MNIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEC/IEEE 62209-1528, "Measuremeant 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 Maodels, 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:

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

= Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flal 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 uncerainty required.

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

« SAR for nominal TSL paramelers: 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
prabability of approximately 95%.
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Measurement Conditions

DASY systam configuration, as far as nol given on page 1.

DASY Version DASYS2 V52.10.4 |
Extrapolation Advanced Extrapolation o
Phantom Modular Flat Phaniom )
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resclution dx, dy, dz =5 mm
Froquency 2450 MHz £ 1 MHz
Head TSL parameters
The foliowing parameders and calculations were applied.
Temperature Permittivity Conductivity
Hominal Head TSL parameters 22.0*C 382 1.80 mhaim
Measured Head TSL parameters {22.0+02)"C MWOLE% 1.81 mhoim £ 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 rreasuned 250 mW Input power 13.1 Wikg
SAR for nominal Head TSL paramaters normalized to 1W 51.7 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR rreasured 250 mW inpul power 8.10 Wikg
SAR for nominal Head TSL parameters normalized to 1W 242 Wikg £ 16.5 % (k=2) |
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, ransformad 1o feed paint 5350+ 54
Return Loss -2432dB

General Antenna Parameters and Design

Elecirical Delay (one direction) ]_ 1151 ns

Adter long term wse with 100W radiated power, only a slight warming of the dipole near tha feedpoint can be measuned.

The dipole 5 made of standard semirigid coaxial cable. The center conductor of the feeding line ks direclly connected to tha
sacond anm of the dipole. The antenna is tharelore shori-circuited for DC-signals. On some of the dipoles, small end caps
ane added bo the dipgole arms in ordes 1o improve malching when loaded according to the position as explained in the
“Measurermant Condihons® paragraph. The SAR data are not affected by this change. Tha ovarall dipale lenglh is still
according 1o the Standard.

Mo excessive force must be applied 1o the dipole arms, becawsa they might bend or the soldered connections near the
feadpoint 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 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:1103

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

Medium parameters used: = 2450 MHz; o = 1.81 S8/m; g, = 38; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEEIEC/ANS] C63.19-2011)

DASY 52 Configuration:
s Probe: EX3IDV4 - SNT349; ConvF(7.88, 7.88, 7.88) @ 2450 MHz; Calibrated: 10.01.2023
»  Sensor-Surface: L4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 19.12.2022
«  Phantom: Flat Phantom 5.0 (front); Type: QD 000 P30 AA; Scrial: 1001
»  DASYS2 52,10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan {7xTx7VCube 0;
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 114.9 Vim; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 253 Wikg

SAR(L g) = 13,1 Wike: SAR(LD g) = 6.10 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 51.3%

Maximum value of SAR (measured) = 21.2 Wikg

0dB = 21.2 Wikg = 13.27 dBW/kg
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Impedance Measurement Plot for Head TSL
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Certificate Ho. D2600V2-1207_Mar23

CALIBRATION CERTIFICATE

Carjoct D2600V2 - SN:1207

Calibralion procidunia) QA CAL-05.v12

Calibration date: March 27, 2023

Calibration Procedura for SAR Validation Sources between 0.7-3 GHz

Calibration Equgsman used (MATE crifical for calimasion)
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DAE4 BN 501 18- 72 [No. DAES-G01_DhcZ?) Dec-23
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Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b} KDBE B65664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

s SAR measured: SAR measured at the stated antenna inpul power.

» SARA normalized: SAR as measured, normalized fo an input power of 1 W at the antenna
connector.

« SAH 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 DASYS2 V52104
Extrapolation Adgvanced Extrapolation
Phantom Mehular Flal Phamom
Distance Dipole Center - TSL 10 rrem with Spacer
Zoom Scan Resolution e, dy, dz = 5mm
Fraquency 2600 MHz + 1 MHz

Head TSL parameters

Thu Sollowing parameters and calculations ware applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 20 5.0 1.86 mha'm

Measured Head TSL parameters (22.0 = 0.2 *C AT 4 28 % 1.97 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 measuned 250 mW inpul power 14.0 Wikg

SAR for nominal Head TSL parameaters norrmalized to 1W 55.2 Wikg = 17.0 % (k=2)

SAR averaged over 10 em? (10 g) of Head TSL candition

SAR measured 250 mW inpul power 8.268 Wikg

SAR for nominal Head TSL parametars nomalized 1o 1W 24.8 Wikg = 16.5 % (k=2)
Certificate No: D2600Y2-1207_Mar23 Page 3 of &
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, ransformed to lead point 459 0 - 0.7 {2

Retumn Loss -27.4 dB

General Antenna Parameters and Design

Electrical Delay (one direction) | 1.139 ns

Afar kong term use with 100W radiated power, only a slight warming of the dipole near the leedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The canter conductor of the feeding line is directly connectad 1o the
second arm of the dpole, The antennd is therslons shor-cincuited for DC-signals. On some of the dipoles, small end caps
are added io the dipole arms in order 1o improve matching when koaded according 1o the position as explained in the
"Measuremant Conditions® paragraph. The SAR data are nof alfected by this change. The overall dipole kength is still
according to the Standard.

No excessive forca must ba applied to the dipole arms, bacausa they mighl bend or the soldered conneclions naar the
feadpaint may be damaged.

Additional EUT Data

| Manutactured by | SPEAG |
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DASY5 Validation Report for Head TSL

Date: 27.03.2023

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2600 MHaz; Type: D2600V2: Serdal: D2600V2 - §N: 1207

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

Medium parameters used; = 2600 MHz; o = 1,97 S/m; & = 37.4; p = 1000 kg/m’
Phantom section: Flat Section

Messurement Standard: DASY S (IEEE/IEC/ANSI C63.19-2011)

DASYS2 Configuration:

-

Probe: EX3DV4 - SNT7349; ConvF(7.68, 7.68, 7.68) @ 2600 MHz; Calibrated: 10.01,2023
Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

Electronics: DAEA Sn601; Calibrated: 19.12.2022

Phantom: Flat Phantom 5.0 (fronty; Type: QD 000 PSO 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 = 118.1 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 27.1 Wikg

SAR(] g = 140 Wikg; SAR(10 g) = 6.26 Wikg

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

Ratio of SAR st M2 10 SAR st M1 = 51.5%

Maximum value of SAR (measured) = 22.8 Wikg

-A.20
-B.40
-12.60

-21.00

0dB =22.8 Wikg = 13.59 dBW/kg
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Impedance Measurement Plot for Head TSL
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Client BACL Certificate No: 23J02Z80073

CALIBRATION CERTIFICATE

Object D3500V2 - SN: 1113

Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: October 18, 2023

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (SI). 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 (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 15-May-23 (CTTL, No.J23X04183) May-24
Power sensor NRP6A 101369 15-May-23 (CTTL, No.J23X04183) May-24
Reference Probe EX3DV4 | SN 3617 31-Mar-23(CTTL-SPEAG,N0.Z23-60161) Mar-24
DAE4 SN 1556 11-Jan-23(CTTL-SPEAG,N0.Z23-60034) Jan-24
Secondary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 05-Jan-23 (CTTL, No. J23X00107) Jan-24
Network Analyzer E5071C | MY46110673 10-Jan-23 (CTTL, No. J23X00104) Jan-24

Name Function Signature

Callbrated by: Zhao Jing SAR Test Engineer Z{(

Reviewed by: Lin Hao SAR Test Engineer M

Approved by: D ;

Qi Dianyuan SAR Project Leader c—-‘é‘.i?@_/

Issued: October 31, 2023
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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