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CALIBRATION CERTIFICATE

Object EX3DV4 - SN : 7382

Calibration Procedure(s) FF-Z11-004-02

Calibration Procedures for Dosimetric E-field Probes

Calibration date: September 27, 2023

This calibration Cerlificate documents the traceability to national standards, which realize the physical units of measurements(S1). The
measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

Al calibrations have been conducted in the closed laboratory facility: environment temperature(z2+2)°c and humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date{Calibrated by, Certificate No.)  Scheduled Calibration
Power Meter NRP2 101919 12-Jun-23(CTTL, No.J23X05435) Jun-24
Power sensor  NRP-Z91 101547 12-Jun-23{CTTL, No.J23X05435) Jun-24
Power sensor NRP-Z91 101548 12-Jun-23{CTTL, No.J23X05435) Jun-24
Reference 10dBAttenuator 18N50W-10dB 18-Jan-23(CTTL, No.J23X00212) Jan-25
Reference 20dBAttenuator 18N50W-20dB 19-Jan-23(CTTL, No.J23X00211) Jan-25
Reference Probe EX3DV4 SN 3846 31-May-23(SPEAG, Mo.EX-3846_May23) May-24
DAE4 SN 1555 24-Aug-23(SPEAG, No.DAE4-1555_Aug23) Aug-24
DAE4 SN 549 24-Jan-23(SPEAG, No.DAE4-549_Jan23) Jan-24
Secondary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
SignalGenerator MG3700A 6201052605 12-Jun-23{CTTL, No.J23X05434) Jun-24
Network Analyzer ES071C MY46110673 10-Jan-23(CTTL, No.J23X00104) Jan-24
Reference 10dBAttenuator BT0520 11-May-23(CTTL, No.J23X04061) May-25
Reference 20dBAltenuator BT0267 11-May-23(CTTL, No.J23X04062) May-25
ocP DAK-3.5 SN 1040 18-Jan-23(SPEAG, No.OCP-DAK3.5-1040_Jan23) Jan-24

MName Function Signature

Calibrated by: Yu Zongying SAR Test Engineer é_,.fé%

Reviewed by: Lin Hao SAR Test Engineer ﬁfr?%

Approved by: Qi Dianyuan SAR Project Leader C—_{‘%

Issued: October 05, 2023
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
AB,CD modulation dependent linearization parameters

Polarization @ & rotation around probe axis

Polarization 8 0 rotation around an axis that is in the plane normal to probe axis (at measurement center), i

0=0 is 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) |[EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged
Specific Absorption Rate (SAR) in the Human Head from Wireless Communications Devices:
Measurement Techniques”, June 2013

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate (SAR) from
hand-held and body-mounted devices used next to the ear (frequency range of 300 MHz to 6 GHz)",
July 2016

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication
devices used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March
2010

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

Methods Applied and Interpretation of Parameters:

e  NORMXx,y,z: Assessed for E-field polarization =0 (f<900MHz in TEM-cell; f=>1800MHz: waveguide).

NORMXx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not effect the

E* -field uncertainty inside TSL (see below ConvF).

o  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.

e DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep
(no uncertainty required). DCP does not depend on frequency nor media.

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

o Axy.z; Bx,y.z; Cx,y,z,VRx,y,z:A,B,C 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.

e 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 valued 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 corresponds to
that given for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to+100MHz.

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

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

e Connector Angle: The angle is assessed using the information gained by determining the NORMx
(no uncertainty required).
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:7382

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm(puV/(Vim)?)* 0.42 0.42 0.47 +10.0%
DCP(mV)? 100.8 101.0 1035

Modulation Calibration Parameters

uiD Communication A B c D VR Unc®
System Name dB dBJuV dB mV (k=2)
0 cw X 0.0 0.0 1.0 0.00 160.9 | +2.0%
Y 0.0 0.0 1.0 169.5
z 0.0 0.0 1.0 178.1

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 Page 4).

& Numerical linearization parameter: uncertainty not required.

 Uncertainly is determined using the max. deviation from linear response applying rectangular distribution
and is expressed for the square of the field value.
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:7382

Calibration Parameter Determined in Head Tissue Simulating Media

fmize | Relative | Conductivity | oo | convF Y | ConvF Z | Alphae | DePIR® | Unet

Permittivity © (Sim)F (mm) | (k=2)
750 41.9 0.89 10.65 10.65 10.65 0.17 1.24 +12.7%
900 41.5 0.97 10.19 10.19 10.19 0.20 115 | £12.7%
1750 40.1 1.37 8.60 8.60 8.60 0.26 0.97 +12.7%
1900 40.0 1.40 8.30 8.30 8.30 0.25 1.01 +12.7%
2300 39.5 1.67 8.16 8.16 8.16 0.60 0.68 | =12.7%
2450 39.2 1.80 7.89 7.89 7.89 0.45 0.86 | +£12.7%
2600 39.0 1.96 7.65 7.65 7.65 0.53 077 | +12.7%
3300 38.2 2.71 7.39 7.39 7.39 0.49 0.86 | =13.9%
3500 379 2.91 7.24 7.24 7.24 0.41 1.03 +13.9%
3700 37.7 3.12 7.10 7.10 7.10 0.43 1.03 +13.9%
3900 37.5 3.32 6.98 6.98 6.98 0.40 125 | +13.9%
5250 35.9 4.71 5.62 5.62 5.62 0.50 1.25 | £13.9%
5500 35.6 4,96 5.10 5.10 5.10 0.40 1.50 +13.9%
5750 35.4 5.22 5.08 5.08 5.08 0.40 1.52 +13.9%

© Frequency validity above 300 MHz of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to
+50MHz. The uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated
frequency band. Frequency validity below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128,
150 and 220 MHz respectively. Above 5 GHz frequency validity can be extended to + 110 MHz.

F At frequency up to 6 GHz, the validity of tissue parameters (¢ and o) can be relaxed to +10% if liquid compensation
formula is applied to measured SAR values. The uncertainty is the RSS of the ConvF uncertainty for indicated target
tissue parameters.

G Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than * 1% for frequencies below 3 GHz and below + 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £7.4% (k=2)
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Receiving Pattern (®), 6=0°

f=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: +£1.2% (k=2)
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Dynamic Range f(SARnhead)
(TEM cell, f = 900 MHz)

Input Signal[pV]
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Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment
=750 MHz,WGLS R9(H_convF) f=1750 MHz,WGLS R22(H_convF)
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Uncertainty of Spherical Isotropy Assessment: £3.2% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 — SN:7382

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 65.4
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Overall Length - 337Tmm
Probe Body Diameter 10mm
Tip Length 9mm
Tip Diameter B 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
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The Swiss Accreditation Service is cne of the signatories fo the EA
Multitateral Agreomant for the recognition of calibration cortificates

Client

BACL USA
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Swiss Calibration Service

Accreditation No: SCS 0108

D750V3-1229_Mar23

CALIBRATION CERTIFICATE

DOisjact

Calbenlion procedusels)

Calibralion dale

| Primasy Standards

D7S0V3 - SN:1220

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

March 24, 2023

Calibration Equipmen used (METE crifical for calibration)

(=} ]

This calibration cedificaln documents the inceabdily 1o nalional slandands, which realze e pinysical unils of measurements (51
Tho measuremands and the uncemainlies with confidonce probabiity are ghvan on the falowing pages and are part ol (e comificats.
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Lal Dats {Comdicats Ho.|
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Glossary:

TEL 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) 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)", Octaber 2020.

b) KDB 865664, "SAR Measurement Reguirements 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 Peport 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.

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

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

= S5AR 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 unceriainty of measuremeant
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 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 (22,0 +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 mominal Head TSL paramiabers nomalized to 1W B.A1 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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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 dB |

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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DASYS Validation Report for Head TSL

Duate: 24.03.2023

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D7S0V3; Serial: D750V - SN:1229

Commumeation System: UID () - CW; Frequency: 750 MHz

Medium parameters used: = 750 MHz; o = 0.9 5/m; & = 41; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Stancard: DASY S (IEEEFIEC/ANS] C63.19-2011)

DASYS2 Conliguration:

Probe: EX3IDVE - SNT349; ConvF(LOULT, 1000, 10001 ) @ 750 MHz; Calibrated: 10001,2023
Sensor-Surface: L4mm (Mechanical Surface Detection)

Electronics: DAES Sn601; Calibrated: 19.12.2022

Phantom: Flat Phamom 4.9 (front); Type: QD 00L P49 AA: Serial: 100]

DASYS2 52.10.4(15335) 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 = 39.57 ¥im; Power Drift = -0.0% dB

Peak SAR (exirapolated) = 3.20 Wikg

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

Smallest distance from peaks 1o all poinis 3 dB below = 17 mm

Ratio of SAR at M2 to SAR at M1 = 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 dBW/kg

Cartificate Mo: DF50V3-1229_Mar23 Paga 5o 6
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Impedance Measurement Plot for Head TSL
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CALIBRATION LABDRATORY

5 CAICT

CALIBRATION
CHAS LOSTS

Addd: Mo.52 HuaYoanBel Road, Haidian District, Befjiog, 100191
Tel: +86-10-62304633-2117
E-mail: emfigcaict.noon hatp:tfwrww.caictac. en

Cliant BACL Certificate No: Z23-80084
CALIBRATION CERTIFICATE

Object D1800V2 - SN: 5d231

Calibration Procedur(s) FF-Z11-003-01
Calibratlen Procedures for dipole validation kits

Calibraficn date: Fabruary 17, 2023

This calibration Cerificale documents the raceability to national standards, which realize the physical unils of
measuramants (S1). The measuremeants and the uncartainties with confidence probability are given on the following

pages and ara part of the cartificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (2243)°C and
humidity<70%.

Calibration Equipment used (MATE crilical for calibration)

Primary Standards ID# Cal Date (Calibrated by, Certificate No.)  Schedulad Calibration
Powaer Mater MNRP2 106276 10-May-22 (CTTL, No.J22X03103) May-23
Power sensor  NRPGA 101368 10-May-22 (CTTL, No.J22X03103) May-23
Reference Probe EX30DV4 | SN 7464 18-Jan-23 (CTTL-SPEAG No.Z22-60565) Jan-24
DAE4 SN 1556 11-Jan-23(CTTL-SPEAG Mo Z23-60034) Jan-24
Secondary Standards 1D # Cal Date (Calibrated by, Cerlificate No.) Scdmch.rhlil_tz.a_lya_liun_
Signal Generalor E4438C | MY49070393 17-May-23 (CTTL, No.J22X03157) May-24
MetworkAnalyzer ESOTIC | MY46110673  10-Jan-23 (CTTL, No. J23X00104) Jan-24

Namea Function Signature

Calibrated by Zhao Jing SAR Test Engineer g il

Reviewed by: Lin Hao SAR Test Engineer rﬁj ,?ﬁ?

Approved by: 0l Dianyuan SAR Project Leader et |

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

Certificate No: £23-60084 Page 1| of &
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&777. 5 b e o g CAICT
Sl CALBRATION LABORATORY S

Adkl: Mo.52 HuaYuanBei Road, Haidian District, Beijing, 100191, Chins
Tel: +B6-00-62304633-2117

E-mail; cilg@ehinattt com Bttyp:wrww.caict mc.cn
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMxy.z
A not applicable or not measured

Callbration Is Performed According to the Following Standards:

a) IEC/EEE 62209-1528, "Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Flelds from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", Octobar 2020

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

Additional Decumentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Conditions: Further detalls are available from the Validation Report at the end
of the certificata. 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.

« [Feed Point Impedance and Return Loss: These paramelters 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 Retumn Loss ensures low
reflected power. No uncertainly required.

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

& SAR measured: SAR measured at the stated antanna input power,

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

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

The reported uncerlainty of measurement is slated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a nomal distribution
Corrasponds to a covarage probability of approximately 95%.

Cerlificate No: Z23-60034 Page 2 of &
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CALIBRATION LABORATORY

Addd: Mo.52 Hua'YuanBel Road, Haidien District, Beijing, 100191, Chima
Tel: +86-10-62304633-2117

E-mail; chilg@chinatil com Isttpedfwwrw caicl.ac.co
Measurement Conditions
DASY syslem configuration, as far as not ghven on page 1. :
DASY Version DASYSER 52104
Extrapolation Advanced Exirapolalion
Phantom Tripla Fial Phantom 5.1C
Distance Dipole Center - TSL 10 mm wilh Spacer
Zoom Scan Resolutlon dx, dy, dz = 5 mm
Frequency 1900 MHz £ 1 MHz
Head TSL parameters
The folowing paramaters and calclations wers applicd. R
Tamporatura Parmittivity Conductivity
Nominal Head TSL parametars 20T 40.0 1.40 mhafm
Measured Head TSL paramaters (220 202) T 39.0 26 % 1.39 mhoim £ 6 %
Head TSL temperature change during teat <10 T -_— e

SAR result with Head TSL
_SAR averaged over 1 ent’ (1 g) of Head TSL Condition ]
SAR measunsd 250 mW Input powar 10.0 Wikg
SAR for nominal Head TSL paramaters normalized to 1W 39.9 Wikg £18.8 % (k=2)
SAR averaged over 10 cmt' (10 g) of Head TSL Condition
SAR measured 250 mW Input power 5.21 Wikg
SAR for nominal Head TSL paramaters normalized lo TW 20.8 Wikg £ 18.7 % (k=2}
Certifieate Mo: Z23-60084 Page 3 of 6
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CALIBRATION LARORATORY

Add: Mo.52 HunYuanBei Road, Haidian Distric, Bejing, 100091, China
Tel: +86-10-62304633-2117
E-mail; ctib@Echimattl oom hitpwww.calclac.cn

Appendix (Additional assessments outside the scope of CNAS L0570)
Antenna Parameters with Head TSL

Impadance, ranglormed to feed point 50,30+ 4.99{0
Ralurn Loss - 26.1d8

General Antenna Parameters and Design

[ Elocirical Delay (one direction) | 1.105 ns.

Aftor long term use with 100W radiated power, enly a slighl waming of the dipole near the feed-polnt can
be measured.

The dipola is made of standard semingld coaxial cabla, Tha center conductor of the feading line is directly
connacied 1o the second am of the dipole. The antenna is therefore short-circuited for DC-signals. On soma
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 nol
affeciad by this change. The overall dipale length is still according to the Standard.

Mo excessive force must be applied to the dipole arms, becausa they might bend or the soldered
connections near the feed-point may be damagead.

Additional EUT Data

Manifactured by SPEAG _]

Certificate Mo £23-60084 Page 4 of 6
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CALIBRATIOMN LABORATORY

Add: No.52 HunYuanBei Road, Haidian District, Befjinjg, 100191, China
Tol: +A6-10-62304633-2117
E-mail; csibEchimat] com hitpfawwcalclacon

DASYS Validation Report for Head TSL Date: 2023-02-17
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 50231
Communication System: UID 0, CW; Frequency: 1900 MHz
Medium parameters used: = 1900 MHz; a = 1.393 S/im; £ = 318.96; p = 1000 kg/m’
Fhantom section: Right Section
Measurement Standard: DASY'S (IEEEJAECSANST CG3, 19-2007)
DASYS Configaration:

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

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

+ Electronics: DAE4 Snl556; Calibrated: 2023-01-11

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

«  DASYS2 52,10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (TxTx7)Cube 0: Measurement grid: dx=5mm,
dy=5mm, de=5mm

Reference Value = 100.8 V/m; Power Drift = -0,04 dB3

Peak SAR (extrapolated) = 18.9 Wikg

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

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

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

Maximum value of SAR (measured) = 15.7 Wikg

<1744 : \ -

0dB = 157 Wrkg = 11.96 dBW/kg

Cerificate No: Z23-60084 Pape 5 of 6

TR-EM-SA005 Page 20 of 41 Version 1.0 (2023/10/07)




Bay Area Compliance Laboratories Corp.(Shenzhen)

Report No.: SZ1231208-73855E-20A

NI e a
e CALIBRATION LABORATORY

Adid: No.52 HuaYiasBel Rosd, Hadddan Disirict, Beljing, 100191, China
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E-mail; catbEichimatiloom hetpiwww.cabed.ac.cn

Impedance Measurement Plot for Head TSL
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughaussirasse 41, 8004 Zurich, Seitzariand

Sechwaizarischer Kalibrierdionst
Sorvice sulsse d'dalonnage
Sorvizis SviEbbre O 1rsturn
Swiss Cabibration Servics

Accreditation No.: SCS 0108

Acroditad by the Swiss Acoreditation Sendon (SAS)
The Swiss Accreditation Service is one of the signatorios to the EA
Multiateral Agresment for (he recognition of calibration cenificabes

Cient BACL
Sunnyvale, USA

CALIBRATION CERTIFICATE

Carlificats No,

D2450V2-1103_Mar23

Object D2450W2 - SM:1103
Collbwation procodunes) QA CAL-06 12

Calibration Procedure for SAR Validation Sourcas between 0.7-3 GHz
Calibratian dat: March 27, 2023

This calipration cerifcate cofuments e Faceabity 1o national standards, which realize [P physical unils of moasuromants (51
This msasuremants and ths uncaainties with conlidencs probability ans given on the following pages and ans part of the serificale

Al calibrations have been conducled in the dosed aboratory tadlity: ervironment lemgerahne (22 35°C and humidity < T

Calibration Equipment 1sed {(MATE critical for calfibration]

Pumasy Standards [T} Cal Gato (Corticate o ) Schodulod Camration

Powaor moler NRP Sl 104778 DibApr23 (Mo, 217-03525/00524) Ape2d

P sarmar MAP-Z04 SH: 103244 D-Apr-22 Mo 217-03524) Ape-23

Power sensar WRP-Z281 SN; 103245 4-Apr-22 (Mo, 217-03525) Apr-23

Redanincs 10 48 ARaiiuslor SH: BHO00E [20k) Do Ape-22 (Mo 217-0352T) Apd-23

Type-N mismatch combination | S 310982 /06327 DdeApr-22 (Mo, 21T-03828) Ape-23

Redprence Proba EX3I0W SM: T340 10-Jan-273 (Na, EX3-T340 _Jan23) Jar-24

DAES SN 501 16-Dec-22 (Mo, DAES-G01_Dec2) Dec-23

Secordary Standarcds =] Check Date fin house) Schoduled Check

Poswer mebor 44158 S GRS 4TS 0Ol 14 (i howse check Ock-22) iy o check: Ocl-24

Powar sansor HP 84814 SN US3THIZTED 07015 fin house chock Det-23) In houss check: Dol-24

Power sensar HF B4814 SN MYA10R335 OF-0et-15 (in house chedk Oct-22) In house check: Ocl-24

RF paneralor RAS SMT-06 SN 100972 15Jum-15 {in housi chack Ocl-22) In houso chack: Oci-24

Metwork Aralyzer Agllond EBISEA | BN US410804TT J1-Mar-14 {in house check Ocl-22) In houso check: Ocl-24
Ha Function Sigralurn

Calibrnbad by Jwdon Kaatrol Labambory IWC%‘ [ ’@

Approved by Sven Kiktn

Techrical Manager ’_g d"__o"-

Ismmsd: Mawch 27, 2023

This calibration cestificate shall nal be reproduced mocept in full without witten appeoval of fhe lnboratory.

Caodtificale Mo, D2450V2-1103_Mar23 Paga 1 of B
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Calibration Laboratory of ATy //_a\\ RN ——

Schmid & Partner a— Z ! f ¥ g Slrulm!::l?:l-lfﬂllnﬂw
Engineering AG iﬁ‘ﬂ b : 2 Servizio svizzero di taratura

Zoughaussirasse 43, 8004 Zurich, Switzeriand ﬁiﬁﬁ&'\} N e 5 swiss Calibration Service

Accrediied by the Swiss Accroditation Servics [SA5) Accreditation Mo SCS 0108

Tha Swiss Accreditation Service is one of the signatories to the EA

Multilatoral Agr £ for Eha gnitien af caliration certificates

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, "Measuremant 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 565664, "SAR Measurement Requirements for 100 MHz to 6 GHz™

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

« Measurement Conditions: Furlher 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 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, Mo 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 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
prabability of approximately 95%.

Cortificato No: D2450V2-1103_Mar23 Page 2 of &
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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) |

Cenificate No: D245002-1103_Mar23
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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

Caortificate No: D245002-1103_Mar23 Page 4 of &
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DASYS Validation Report for Head TSL

Drate: 27.03,2023
Test Laboratory: SPEAG, Zurich, Switzerland
DLUT: 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 S/m; g, = 38; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
s Probe: EX3DV4E - 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 (7x7x7)/Cube 0);
Measurement grid; dx=5Smm, dy=5mm, dz=5mm

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

Peak SAR (extrapolated) = 253 Wikg

SAR( g) = 13,1 Wikg; SAR(I0 g} = 6.10 Wikg

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

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

Maximum value of SAR (measured) = 21.2 Wikg

0dB =212 Wkg=1327 dBW/kg

Corificaln Mo: D2450V2-1103_Mar23 Page 5ol 6
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of

Schmid & FPartner
Engineering AG

Zoughsussirasse 43, 8004 Zurich, Switzerland

Accrivdilod by the Swiss Aocoditaton Sendce (SA5)
The Swiss Accreditation Bervice s ane of ihe signatories to the EA
Multitateral Agreement for the recognition of calibration cortificatos

Client BACL

Sunmyvale, ISA

;_.Q ey 5 Schwelzerischer Knlbrisndisnost
— ¢ ‘Service sulsse ddtalonnage
T LServizio swizeero dl iarnfura
LA S Swiss Colibention Service
e
Accreditation Mo SCS 0108
Certificate Bo. D2600V2-1207_Mar23

CALIBRATION CERTIFICATE

Otjoct

Calibealion péocedunals)

Cafitration dale:

D2600V2 - SN:1207

A CAL-05.v12
Calibration Procedura for SAR Validation Sources between 0.7-3 GHz

March 27, 2023

Caltration Eguipment used (MATE crifical for calimson)

This calibration confcate documaents Bhe tmcoakility 1o rasonal standends, which realize the physical uniss ol moasurements (51
Tha measuremants and the uncerisntes with confidence probabdity are givan on tha ollowieg pages And & par of e corlifcats.

ARl calibrations have Boen condutsd in e dosed laboratony faciliby: emdronmaent lompamdune (22 « 50 and hurssty < 705

Primasry Standards (1] _Cal Dato (Catificats bo.) Schoduled Calbralion
Pawes misler NRP SN 104778 Da-Ape-22 (Mo, 21 7-0052500524) AprEd

Prorwas sarsce NAP-Z01 SR 10024 - Apr-22 (No, 207-03524) AprZ3

Porwed persct NAP-281 Sh: 103245 O4-Apr-22 (Mo, 217-00525) A2

Faleronos 20 88 Aflanualod SN BHOGOA (208} Db Apr-22 (No. 29 7-00527) Apr-23

Type-H mismailch combination S 3U00EE F0E3IT  DM-Ape-22 (Mo 21 T-00528) Agr-23

Raleronce Probe EX30V4 5N T340 10-Jan-23 (Mo, EX3-T340_lan23) Jun-24

LAE4 BN 501 159022 (Mo, DAEA-G01_Dwsz22) Doc-23
| Secondasy Slandards D Chock Do (in housa) Schaduled Check
Py madar E44198 SN GBIEAS12475 300114 (in housa chack Ocl-22) I houa chisci: Oot-24
Poramd sonsor HP BAE1A SN; USITISETEY OF-0Oet-18 ir howss chock Oct-22) I g chack: Ocl-24
Porwar sansoe HP B481A SH: MY4 1003318 O7F-0c1-15 (in house chick Oct-22) I houss chock: Ocl-24
AF gansalor AAS SMT-08 SN 100072 15-Jun-15 {if housa chack Ocl-22) In housa chadic Dict-24
Haotwork Analyzor Agitond EBISAA | BM: LIS410804TT 31-Mar-14 (in houss check O-22) I i civck: Oct-24

Plama Fumncon Signature
Calteabed by: Jnton Kasirali Labocalory Technician .~
Qe L
Apprcnid by Swvon Kihn Tachrscal Manage 0 %
=
C e

This calibration cadificale lhnl_l ok bo roproduced axcopl in hull vaihout withen aggioval ol th aboralory

lssued: Manch 27, 3023

Cortificata bo: D2600VE-1207_Mar23
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Calibration Laboratory of A

o

j AR § Schwelzeriacher Kallbrierdienst
Schmid & Partner m“ ¢ Service sulsse détalonnage
Engineering AG e Servizio svizzero di taraturs
Zoughausyirasse 43, B004 Zurich, Switserland E ff:'-bw,x* s Swiss Calibration Service
Ferdaal ssk
Aeerodiled by 1 Swiss Acoredintion Sendce [SAS) Accreditation No: SCS 0108

Thee Swins Accreditation Service ts one of the signatories io the EA
Mudiitateral Agreamant for the recognition of calibration cenlificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM xy.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 OFf 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 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY Systern 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 certificate are valid at the frequency indicated.

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

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

» SAA 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.

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

The reparted uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds fo 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 |

Cartilicabe No: D2E00V2-1207_Mar23 Page 4 of 6

TR-EM-SA005 Page 31 of 41 Version 1.0 (2023/10/07)




Bay Area Compliance Laboratories Corp.(Shenzhen) Report No.: SZ1231208-73855E-20A

DASYS Validation Report for Head TSL

Date: 27.03.2023

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

Measurement Standard: DASY S (IEEETEC/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: DAE4 Sn601; Calibrated: 19.12.2022

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

DASYS2 52.10.4(1535); SEMCAD X 14.6.14{7501)

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

Reference Value = 118.1 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 27.1 Wikg

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

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

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

Maximum value of SAR (measured) = 22.8 Wikg

-4.20
-B.40
-12.60

-21.00

0dB =228 Wikg = 13.59 dBW/kg
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Impedance Measurement Plot for Head TSL
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1 M e e,
Calibration Laboratory of iﬁ"‘-l‘:.fi.a‘”?.-é P G Schweizerischer Kalibriersenst
Schmid & Partner S {4 "\\l c Bervice sulsse Fdatannage
Engineering AG L g\ i Servizl svizzero di taratura
Zsughaussirasse 43, 004 Zurich, Switteriand ﬁﬁ,@ \:, / S swiss Calibration Service
il —
Aocrodited by this Swiss Accresfalion Serdce [SAS) Accrediation Ne.: SCS 0108

The Swiss Accreditation Service is one of the signataries 1o the EA
Rubtilataral Agreement for tha recognilion of callbration cartificites

Glossary:

TSL tissue simulating liquid

ConvF sensilivity in TSL / NORM x,y.2
A, nol applicable or not measured

Calibration is Performed According to the Fallowing 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 Decumentation:
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 Paramefers with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

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

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

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

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

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

Cortificale No: DSGHzV2Z-1374_Mar21 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as nol given on page 1.
DASY Version DASYSZ VE2.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantam W50
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resclution d, dy = 4.0 mm, dz = 1.4 mm Graded Ratio = 1,4 (Z direction)

5250 MHz £ 1 MHz

S600 MHz = 1 MHz
5800 MHz £ 1 MHz

Fregquency

Head TSL parameters at 5250 MHz

The following paramaters and calculations were applied.

Temperature Parmittivity Conductivity
MNominal Head TSL paramaters 220°C 3548 4.71 mhaim
Measured Head TSL paramatars (220+0.2)"C I58+6% 4,71 mhoim + 8 %
Head TSL termperature change during test =(0.5"C -
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 em® (1 g} of Head TSL Condition
SAR measured 100 mW input power B.01 Wikg

SAR for nominal Head TSL paramelers

normalized o 1W

BO.1 Wikg £ 19.9 % (ke2)

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

condilion

SAR meagaed

100 MW input power

2.31 Wikg

SAR for nerninal Head TSL parameders

normalized 1o 1W

234 Wikg £ 19.5 % (k=2)

Head TSL parameters at 5600 MHz

The following paramaters and calculations were applied,

Temperature Parmittivity Conductivity

Hominal Head TSL parameters 22.0°C 355 5.07 mhaoim
Measured Head TSL parameters (220202)°C 566 % 5.08 mhoim + & %
Head T5L temperature change during test <0.5%C -

SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm’ {1 g) of Head T5L Condition
SAR measured 100 mW inpul power 8.35 Wikg
SAR for nominal Head TSL paramieters normalized 1o 1W B3.6 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 2,38 Wikg
SAR for nominal Head TSL parameters normakized o 1W 23.8 Wikg £ 19.5 % (k=2)
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Head TSL parameters at 5800 MHz
The following paramaters and calculations were applied,

| Temperature Parmittivity Conductivity
Hominal Head TSL paramaters 220°C 353 5.27 miha/m
Measured Hoead TSL parameters (220202)°C I53+6% 5.24 mhoim + 6 %
Head TSL temperatura change during tost <05°C |
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured

100 mW input power

SAR for nominal Head TSL parameaters

8.14 Wikg

normalized o 1W

B1.4Wikg £ 19.9 % (k=2)

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

condition

SAR measured

100 mW inpul powar

2,730 Wikg

SAR for nominal Head TSL pararmaters

normalized o TW

23.0 Wikg £ 19.5 % (k=2)

]
—y
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed o feed paint 45810 - 4.5 0
Raeturn Loss - 23.8 dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed 1o feed point 4840+ 1.5
Relum Loss -359d8

Antenna Parameters with Head TSL at 5800 MHz

Impedanca, transformed to feed point 5420+ 1580
Relurn Loss -27.3dB

General Antenna Parameters and Design

| Etectrical Delay (one direction) 1.189 ns

After long lerm use with 100W radialed power, only & slight warming of the dipole near the feedpoint can be measurad

Thae dipole is made of standard semingid coaxial cable. The cenfer conducior of ihe Teading line is directly connected to the
second arm of the dipole, The anenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in ofder io improve matching when loaded aceording 1o the position as explained in e
“Measurement Condiliens” paragraph. The SAR data are not affected by this change. The overall dipola langth is st
according 1o the Standard,

Mo excessive force must be applied 1o the dipole arms, because thay might bend or the soldered conneclions near the
feedpoint may be damagped,

Additional EUT Data

Manufactured by SPEAG
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DASYS5 Validation Report for Head TSL
Date: 27.03.2023
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1374

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5800
MHz

Medium parameters used: = 5250 MHz; o = 4.71 S/m: & = 15.8: p = 1000 kg/m®

Medium parameters used: = 5600 MHz; o = 5.09 S/m; & = 35.6; p = 1000 kg/m’

Medium parameters used: f= 5800 MHz; ¢ = 5.24 Sim; £, = 35.3; p = 1000 kg/m’

Phantom section: Flat Section

Mensurement Standard: DASYS (IEEETEC/ANSI C63,19-2011)

DASY 52 Configuration:

= Probe: EX3DV4 - SN3503; ConvF(5.5, 5.5, 5.5) @ 5250 MHz, ConvF(5.1, 5.1, 5.1) @ 5600 MHz,
ConvF(5.01, 5.01, 5.01) (@ 5800 MHz; Calibrated: 07.03.2023

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

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7VCube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 76.14 Vim; Power Drift = 0,01 dB

Peak SAR (extrapolated) = 26.9 Wikg

SAR(D gh = 8.00 Wikg: SAR{10 g) = 2.31 Wikg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 71.4%

Maximum value of SAR (measured) = 17.8 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 75.28 Vim; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 30.3 Wikg

SAR(] g) = 8.35 Wikg: SAR(10 g) = 2.38 Wikg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 68.8%

Maximum value of SAR (measured) = 19.2 Wikg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, F=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 73.43 Vim; Power Drift = 0,01 4B

Peak SAR (extrapolated) = 31.6 Wikg

SAR(1 g) = 8.14 Wikg; SAR(10 g) = 2.3 Wikg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 66.5%

Maximum value of SAR (measured) = 19.3 Wikg

0dB =193 Wikg = 12,86 dBW/kg
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Impedance Measurement Plot for Head TSL
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