H.a- Report No. HCT-SR-2502-FC009

Measurement Conditions

DASY systern configuration. as far as not given on page 1.
DASY Version DASY52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MMz = 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 mhao/m
Measured Head TSL parameters (220=02)"C 41326% 1.40 mhom £ 6 %
Head TSL temperature change during test <05°C e -
SAR result with Head TSL
SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAR measured 250 mW input power 997 Wiy
SAR tor nominal Head TSL parameters normalized to TW 40,2 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measurad 250 mW input power 522 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 21.0 W/kg = 16.5 % (k=2)
Camtificate No: D1900V2-50032_Jan24 Page3of6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5020+68)Q
Ratum Loss -234dB

General Antenna Parameters and Design

[Eecmcal Delay {one direction) I 1182 ns J

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

The dipole is made of standard semingld coaxial cable. The center conducter of the feeding line is directly connected to the
sacond arm of the dipole, The antenna is thecefore short-circuited fee DC-signals. On some of the dipoles, small end caps
are added 1o the dipole anms In order to improve matching when loaded according 1o the position as explained in the
*Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole langth s still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the solderad connections near the
lsedpoint may be damaged.

Additional EUT Data
[ Manufactured by | SPEAG
Cenilicate No: D1200V2-5d032 Jan24 Page 4ot 6
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DASYS5 Validation Report for Head TSL

Date: 18.01.2024
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d032

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

Medium parameters used: f = 1900 MHz; o = 1.4 S/m; 2, =41.3; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.43, 8.43, 8.43) @ 1900 MHz; Calibrated: 03,11.2023
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 03.10.2023
« Phantom: Flat Phantom 5.0 (front); Type: QDOUOPSOAA; Serial: 1001

o DASYS5252.10.4(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 = 109.9 V/m: Power Drift = 0.03 dB

Peak SAR (extrapolated) = 18.3 Wikg

SAR(1 g) =9.97 W/kg: SAR(10 g) = 5.22 W/kg

Srmullest distance from peaks to all points 3 dB below = 9.8 mm

Ratio of SAR at M2 to SAR at M| =54 9%

Maximum value of SAR (measured) = 15.5 W/kg

dB
1 0

-3.00
-6.00
-9.00
-12.00

-15.00

0 dB = 155 Wikg = 11.90 dBW/kg
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Impedance Measurement Plot for Head TSL
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Glossary:

TSL tissue simulating liquid

ConvF sensitlvity in TSL / NORM x.y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IECNEEE 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 Requiremants for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further detalls 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 fiat phantomn.

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

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

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

The reported uncertainty of measurement s 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%.

Comficato No: D2300V2-1010_Jsul22 Paga 2ot d

F-TP22-03 (Rev. 06) Page 101 of 150

The report shall not be (partly) reproduced except in full without approval of the laboratory.



Report No. HCT-SR-2502-FC009

Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 V52,104
Extrapolation Advanoed Extrapoiation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Froquency 2300 MHz =+ 1 MHz
Head TSL parameters
The lofowing p and calcuations wens applied
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 20°C 305 1.67 mhoim
Measured Head TSL parameters 220=02)C 3B83+6% 1.66 mham =6 %
Head TSL temp change during test <05°C —_
SAR result with Head TSL
SAR avaragod over T em?® (1 g) of Hesd TSL Condition
SAA measurad 250 m\W input power 122 Wikg
SARA lor nominal Head TSL parameters nocenalized to 1W 48.3 Wikg £ 17.0 % (ks2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.05 Wikg
SAR for nominal Head TSL parametors normalized 1o 1W 23.6 Wkg = 16.5 % (k=2)
Cenficate Noo D2300V2-1010_ s Page 3ot 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, transtormad to feed point 4B40-09M
Raturn Lass -3408dB

General Antenna Parameters and Design

| Etectricar Delay (one direcson) | 1170 ns

After long tarm wse with 100W radisted power, only a slight warming of the dipola near the feedpoint can be measured

The dipole |s made of standard semirigid coaxial cable. The center condustor of the feeding ine Is direclly comnectad o the
second am of the dpale. The antenna is therefore short-circuted for OC-signala. On some of the dipoles, small snd caps
are added 10 1he dipose arms in order 10 impeove matching when loaded according to the position as axplained in the
‘Measurement Conditions™ paragraph. The SAR data am not atfectad by this change, The overad dipole length is still
according o the Standard

No excessive lorce must be applied 1o the dipois arms, because they might bend or the saldered connections near the
leedpoint may be damaged

Additional EUT Data

| Maswtactured by SPEAG
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DASYS5 Validation Report for Head TSL

Date: 19.07.2023
Test Luboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN:1010

Communication System: UID () - CW; Frequency: 2300 MHz

Medium parametess used: = 2300 MHz; 6 = 1,68 S/m; & = 38.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Sundard: DASYS (IEEE/EC/ANSI C63.19-201 1)

DASY352 Configuration:
» Probe: EX3DV4 - SN7349; CanvF(7.98, 7.98, 7.98) @ 2300 MHz; Calibruted: 10.01.2023
» Sensor-Surface: L.4mm (Mechanical Surfuce Detection)
*  Electromes: DAE4 Sn601; Calibrated: 19,12.2022
«  Phantom: Flat Phantom 5.0 (front); Type: QD 000 P30 AA: Serial: 1001

* DASY32 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 goid: dx=5Smm, dy=5mm, dz=3mm

Reference Value = 1 15.7 V/im; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 21.7 Wikg

SAR(I g) = 12.2 W/kg; SAR(10 g) = 5.95 Wikg

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

Ratio of SAR st M2 1o SAR st M1 = 56.5%

Maximum value of SAR (measured) = 18.9 Wikg

-10.20

13.60

-17.00

0dB =189 Wike = 12.76 dBWikg

Certificate No: D2300V2-1010_Ju23 Page 5ol 6
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Impedance Measurement Plot for Head TSL
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Certification of Calibration

Object D2300V2 — SN:1010

Calibration procedure(s) Procedure for Calibration Extension for SAR Dipoles.
Extended Calibration date Jul.19, 2025

Description SAR Validation Dipole at 2300 Mz

Note: Calibrated Before Testing. Prior to testing, the measurement paths containing a cable, amplifier,
attenuator, coupler or filter were connected to a calibrated source (i.e. signal generator) to determine the
losses of the measurement path.
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Dipole Calibration Extension

Per HDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained stable
according to the following requirements:

4.

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

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

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

The following dipole was checked to pass the above 3 requirements to have 2-year calibration period
from the calibration date:

Date

Calibration | Extenstion Deviatior Deviation | Impedance | Impedance | Difference | Impedance

Certficate | Certificate SAR | Measured Head Certficate SAR | Measured Head Certficate | - Measured Certificate Difference | Certficate | Measured
(Ohm) | Retumloss | Retumloss | Deviation(%) | PASS/FAIL

Imaginary | Head(dB) | Head(dB)

Electrical |Target Head(1g)|  SAR(1g)
Delay(ns) W/kg@17.0dBm

Target Head(10)|  SAR(10g)

n
199 | \/kg@17.0dBm | W/kg@17.0dBm

10g(%) | Head(Ohm) | Head(Ohm) | (Ohm) Real | Head(Ohm)
Real Real Imaginary

07/19/2024 | 07/19/2025 17 2415 24 062 118 115 254 84 48.693 03 09 3.1009 -4.0009 346 2935 1547 PASS

F-TP22-03 (Rev. 06)
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Impedance & Return-loss Measurement Plot for Head TSL
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Accreditad by the Swiss Accredilatica Sorace (SAS) Accreditation Ro.: SCS 0108

The Swiss Accreditation Service s one of the signatories to the EA
Muttilateral Agresmant for the recognition of calibration centificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62208-1528, “Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human 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 detalls 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. No uncertainty required.

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

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

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

DASY system configuration, as far as not given on page 1.
DASY Version DASYS52 V52104
Extrapolation Advanced Extrapolabon
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution ax, dy, dz =5mm
Frequency 2450 MHz = 1 MHz

Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 39.2 1.80 mha'm
Measured Head TSL parameters (22.0+£02)C 3B5+6% 1.83 mho/m + 6 %
Head TSL temperature change during test <05°C - —

SAR resuit with Head TSL

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

SAR measured 250 mW input power 13.1 Wikg

SAR for nominal Head TSL parameters normalized 10 TW 51.8 Wikg = 17,0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL conadion

SAR measured 250 mW input powar 6.0 Wikxg

SAR lor nominal Head TSL parameters normalized 10 1W 24.2 Wikg = 16.5 % (ka2)

Ceificate No: D2450V2-743_Mar24 Page3of 7
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transtormed 0 feed point 5450 +61j0
Return Loss -228d8

General Antenna Parameters and Design

[ Electrical Delay {one direction) ] 1159 ns j

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the leeding ling s directly connected to the
sacond &m of the dipole. The antenna is therefore shon-circuited for DC-signals. On some of the dipoles, small end caps
are addad to the dipole arms in order to Improve matching when loaded according to the position as axplained in the
‘Measurement Concitions” paragraph. The SAR data are not affected by this change. The overall dipole length is ssill

a&ccording to the Standard.
No excessive forca must be applied to the dipole arms, bacause they might bend or the sokdered connections near the
feedpeint may be demaged
Additional EUT Data
| Manutactured by | SPEAG
Cartificate No: D2450V2.743_Mar24 Page 4ol 7
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DASYS Validation Report for Head TSL

Date; 14.03.2024
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:743

Communication System: ULD 0 - CW, Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz: o = 1.83 S/m: & = 38.5; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration
» Probe: EX3DV4 - SN7349; ConvF(7.96, 7.96, 7.96) @ 2450 MHz; Calibrated: 03.11.2023
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibruted: 20.01.2024
«  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 100)

= DASYS5252.10.4(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=3mm

Reference Value = 115.1 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 26.4 W/ikg

SAR(I g) = 13.1 W/kg; SAR(10 g) = 6.09 W/kg

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

Ratio of SAR at M2 to SAR at M1 = S0.1%

Maximum value of SAR (measured) = 21.4 Wkg

dB
0

-4.00
-8.00
-12.00
-16.00

-20.00

0dB =214 W/kg = 1330 dBWrkg
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Impedance Measurement Plot for Head TSL
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Report No. HCT-SR-2502-FC009

Appendix: Transfer Calibration at Four Validation Locations on SAM Head'

Evaluation Condition
| Phantom | SAM Head Phantom | For usage with cSARaDV2-AIL

SAR result with SAM Head (Top = C0)

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

SAR for nominal Head TSL parameters normalized to 1W 55.2 Wikg = 17.5 % (k=2)

SAR aversged over 10 cm’ (10 g) of Head TSL condition

SAR for nominal Head TSL pararmeters normakized to W 25.7 Wikg = 16.9 % (k=2)
SAR result with SAM Head (Mouth = F90)

SAR sveraged over 1 ecm’ (1 g) of Head TSL Condition

SAR for nominal Head TSL parameters normalized fo 1W 56.3 Wikg = 17.5 % (k=2)

SAR averaged over 10 emy’ (10 g) of Hoad TSL condition

SAR for nominal Head TSL paramaters normalized to TW 27.0 W/kg = 16.9 5 (kn2)
SAR result with SAM Head (Neck = HO)

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

SAR for nominal Head TSL parameters nomalized to 1W 53.0 Wikg = 17.5 % (k=2)

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

SAR for nominal Head TSL paramaters normallzed to 1W 24.6 Wikg = 16,9 % (k=2)
SAR result with SAM Head (Ear = D90)

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

SAR lor nominal Head TSL parameters normalzed to 1W 34.0 Wikg = 17.5 % (k=2)

SAR averaged over 10 em’ (10 g) of Head TSL condition

SAR for nominal Head TSL parameters normakzed 1o 1W 17.1 Wikg = 16.9 % (k=2)
) Addtional assessments outside the curent scope of SCS 0108
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Calibration Laboratory of o, Vo Soiiveliorioshar Ko
Schmid & Partner S [y (S: Service suisse détatonnage
Engineenng AG 2 = Sarvizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland Uy oY) S swiss caibration servics
ol -
Accradiiod by e Swiss Accraditation Serace (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilaternl Agreement for the recognition of calibration certificates
Client HCT Cenificate No. D2600V2-1015_Apr24
Gyeonggi-do, Republic of Korea
CALIBRATION CERTIFICATE
e — — =
Ot D2600V2 - SN:1015 i 72t
L S T <
Caltiaton procedureds) QA CAL-05.v12 y *l.»t"c‘ 2o
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz |
Cabention date April 22, 2024
mmmmﬂmmmmﬁuwm-m.mﬂumm:,' unts of (51
Tha and the « s adth cord probablity are ghven on the following pages and we part of e ceniicats.
Al callbrations have been conaucsad in he chsed y faciity: nant bamps ire (22 + 3)°C and humidity < 70%

Calitration Equipmen used (MATE crcal for caliration)

Primary Standards o v Cal Date (Cartiticate No.) Schaouled Callbrathon

Power maler NRP2 SN 104778 26-Mar-24 (Na. 2170803684037} Mar-25

Fuwer sermor NRP-291 SN 106244 26-Mar24 (No. 217-04038) Mar-25

Power sensor NRP-Z91 SN 103245 26-Mar-24 (No. 217-04037) Mar-25

Rafeesnce 20 dB Attenuator SN BHO394 (20k) 26-Mar-24 (No. 217-04046) Mar25

Type-N msmatch combination SN: 310682 / 08327 25-Mar24 (No. 277-0M04a 1) Mar-25

Raterancs Probe EX3DVA SN T34 UG-Nov-23 {No. EX3-7348_Nav23) Nov-24

DAE4 5N 601 30Jan-24 (No. DAE4-801_Jare4a) Jan25

Secondary Standaris 102 Check Date (in housa) Scheduled Check

Powar meter E44158 SN: GB36512475 30-0ct-14 {in house check Oct-22; in house check: Oct-24

FPower sansot HP BLETA SN US37262783 07-0ct-15 (In house check Oct-22) in hause check: Oct-24

Power sensor HP BAG1A SN MY41083315 07-0¢t-15 {in house check Oct-22} in house check: Oct-24

AF genarator RSS SMT-08 SN 100972 15-Jun-18 (in housk check Oct-22) M house check; Oct-24

Network Analyzar Agom EB3S8A | SN US41000477 31-Mar-14 {in house check Oct22) n houss check: Oct-24
Nama Functon Slw\gum

Calbrated by Joanna Lieshal Laboratory Technican '

plit
Approved by Svon Kihn Tochrical Managee

e

Sssuad: April 23, 2024

Lf_t'ncammnonuﬂnmlmlnmbcmprnummmhimmmnnwmcﬂlhommmy
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Calibration Laboratory of

" i e
Schmid & Partner g Service sulsse d'dtalonnage
Engineering AG Sarvizio svizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzerland 7N S gwiss Calibration Service
Accrodited by tha Swiss Acoredtation Sernvico (SAS) Accreditation No,: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Mushtil | Agr nt for the gnition of callbration cortificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:

c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

» Meaasurement Conditions: Further detalls 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. No uncertainty required.

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

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

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

Certificate No: D2600V2-1015_Apr24 Page 2 of &
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Measurement Conditions
DASY system configuration, a5 far as nol given on page 1
DASY Version DASYS2 V52.104
Extrapolation Advanced Extrapolation
Phantom Madular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency 2600 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 39.0 1.86 mha/m
Measured Head TSL parameters (220202)"C 3T426% 204 mho'm £ 8 %
Head TSL temperature change during test <05°C — —
SAR result with Head TSL
SAR sveraged over 1 cm?® (1 g) of Head TSL Condilion
SAR measured 250 mW input power 14.5 Wikg
SAR for nominal Head TSL parameters narmalized to 1W 56.4 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.41 Wikg
SAR for nomina! Head TSL paramoters normalized to 1W 252 Wikg £ 16,5 % (k=2)
Cartificate No: D2600V2-1015_Aprz4 Page3of6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 4840-351i0Q
Retun Loss -252dB

General Antenna Parameters and Design

Electrical Delay (one direction) ] 1.150 ns

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

The dipole is made of standard semirigid coaxial cable, The center conductor of the feeding line is diractly connected 1o the
sacond arm of the dipele. The antenna is therefore short-circusted for DC-signals, On some of the dipoles, small end caps
are added (o the dipole arms in ordér o improve matching when loaded accarding fo the position as explained in the
*Measurement Condifions® 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 1o the dipole arms, because they might bend or the soldered connections near the
feadpoint may ba damaged.

Additional EUT Data

| Manufactured by SPEAG |
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DASYS5 Validation Report for Head TSL
Date: 22.04.2024
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1015
Communication System; UID 0 - CW; Frequency: 2600 MHz
Medium parameters used: = 2600 MHz; o = 2.04 S/m; & = 37.4: p = 1000 kg/m’
Phantom section: Flut Section
Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2011)
DASYS52 Configuration:
¢ Probe: EX3DV4 - SN7349; ConvF(7.84, 7.84, 7.84) (@ 2600 MHz; Calibrated: 03.11.2023
« Sensor-Surface: | 4mm (Mechameal Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.01.2024
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001

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

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

Reference Value = 119.3 V/m; Power Drift = 0,05 dB

Peak SAR (extrapolated) = 29.4 Wikg

SAR(1 g) = 14.5 Wikg: SAR(10 g) =~ 6.41 Wikg

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

Ratio of SAR at M2 to SAR st M1 = 49.4%

Maximum value of SAR (measured) = 24.2 W/kg

do
10

+-4.96
-9.92
-14.88

-19.84

24.80

0dB =~ 242 Wikg ~ 13.84 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of S8, S Schwelzerischer Kalib
Schmid & Partne” A G Sk Iuivee f dmonmede
Engineering AG P S  Swiss Calibration Service
Zeughausstrasse 43, 8004 Zurich, Switzerland KA
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of callbration certificates
Client HCT 1 Certificate No. D3500V2-1040._Jan25
Gyeonggi-do, Republic of Korea J
| CALIBRATION CERTIFICATE |
Object D3500V2 - SN: 1040
Calibration procedure(s) QA CAL-22.v7

Calibration Procedure for SAR Validation Sources between 3 - 10 GHz

Calibration date January 16, 2025

This calibration certificate d the bility to national dards, which reabze the physical units of measuremente |SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have bean conducted in the closed fabaratory facility: environment temperature (22 + 3°C and humidity < 70%,
Calibration Equipment used (MATE critical for calibration)

| Pnmary Standards 10 Cal Date (Carificate No.| Schedued Cal
|Power Sensor RAS NRP-33T Mm—|L2&Mar'24 No. 217-04038) Mar:

Power Sensor R&S NRP18A SN; 101859 | 22-Jul-24 (No. 4030A315008547] Jul-25
| Spectrum Analyzer RESFSV40 | SN: 101832 | 26-Jan-24(No. 4030-315007551) Jan-25

Wismatgh; Shorl [S4188] Attenuator [S4423] | SN: 1152 28-ar-24 (No. 217-04050) Mar-25

OCP DAK-12 SN; 1016 2 . OCP-! 101 $e0.25

OCP DAK-3.5 SN: 1249 23-Sept-24 (No. OCP-DAK3.5-1249. ) Sep-25

Reference Probe EX30V4 SN: 7349 10@3&&%&1&2_&)&)_ Jan-26
|_DAE4ip SN: 1836 | 28-0¢1.24 (No. DAE4iD-1836_Oct24) Ocl-25
|_Siecondary Standards D___ Check Date {in hoyse) Schedu'ed Checx
| ACAD Source Box SN 1000 | - -2 -
| Signal Generator R&S SMBIOOA | SN: 182081 | 28-May-24 (No, 675-CAL16-54588-240528) 23
|_Mismatch; SMA SN: 1102 22-May-24 (No. 675-Msmatch_SMA-240522) May-25

Name Function Signature
Calibrated by Paulo Pina Labaratary Technician 5_'@\3
Approved by Sven Kohn Technical Manager c_géo\

Issued: January 16, 2025

This calibration certificate shall not be reproduced except in full without written approval of the laboratory,
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Calibration Laboratory of S, iy o
Schmid & Partner s C  arviio svizzoro i taratura
Engineering AG P S Swiss Calibration Service
Zeughausstrasse 43, 8004 Zurich, Switzeriand RN

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

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

Glossary

TSL tissue simulating liquid
ConvF  sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards

+ IECMIEEE 62209-1528,"Measurement Procedure For The Assessment Of Specific Absorption Rate Of Human Exposure To
Radlo Frequency Flelds From Hand-Held And Body-Worn Wirgless Communication Devices - Part 1528: Human Models,
Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020,

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

Additional Documentation
+ DASY System Handbook

Methods Applied and Interpretation of Parameters

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

« Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed paint exactly below the center
marking of the flat phantom section, with the arms oriented parallel 1o the body axis.

+ Feed Point Impedance and Return Loss: These parameters are measured with the dipole pesitioned under the liquid filled

phantom. The impedance stated is transiormed from the measurement at the SMA connector to the feed point. The Return

Loss ensures low reflected power. No uncertainty required.

Electrical Defay: 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.

SAR for nominal TSL p s: The d TSL par s 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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D3500V2 - SN: 1040 January 16, 2025
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY8 Module SAR 16.4.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with spacer
Zoom Scan Resolution dx, dy = 5mm, dz = 1.4mm Graded Ratio = 1.5 mm (Z direction)
Frequency 3500MHz «1MHz
Head TSL parameters at 3500 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 37.9 2.91 mho/m
Measured Head TSL parameters {22.0 +0.2)°C 37.9 6% 2.93 mho/m +6%
Head TSL temperature change during test <05°C
SAR result with Head TSL at 3500 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Candition
SAR for nominal Head TSL parameters 20 dBm input power 6.52 Wka
SAR for nominal Head TSL parameters normalized to 1W 65.2 Wikg £19.9% (k = 2)
SAR averaged over 10 cm® (10 g) of Head TSL Condition
SAR for nominal Head TSL parameters 20 dBm input power 247 Wikg
SAR for nominal Head TSL parameters normalized to TW 24.7 Wikg £19,5% (k=2)
Certificate No: D3500V2-1040_Jan25 Page 30l 6
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D3500V2 - SN: 1040

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 3500 MHz

Report No. HCT-SR-2502-FC009

January 16, 2025

Impedance 53.80-3.2jQ
Retum Loss -26.2 dB
General Antenna Parameters and Design
[ Flectrical Dalay (one direction) | 11dns ]

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

The dipole is made of standard semirgid 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-signais. On some of the dipoles, small end
caps are added lo the dipole arms in order to improve matching when loaded according to the position as expiained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still according
to the Standard. No excessive force must be applied to the dipole arms, because they might bend or the soldered connections

near the feedpoint may be damaged.

Additional EUT Data

Manutactured by

SPEAG
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D3500V2 - SN: 1040 January 16, 2025

System Performance Check Report

Summary

Dipote Frequency IMH2] TSL Power [dBm]

D3500VZ ~ SN10&D 3500 HR H

Exposure Conditions

Phantom Sectign, TSL  Test Distasce imm|  Band  Group, WD Frequency [MHz], Channel Number Comversion Factor  T5L Comguctivity (S/m)  TSL Permitivity

Flat o ow, 0— 3500, 0 [V} 93 w9
Hardware Setup
Phantom TSL, Measured Cate Probe, Calibration Dace DAE, Calitration Dare
MFF VB.0 Center HSL, 2025-01~16 EXI0OV4 -~ SN7349, 20250110 DAE4ip Sm1£36. 202410428
Scans Setup Measurament Results
Zoom Scan oom Scan
Geid Lxtents {mm)] 8xIBx28 Date 2025-01-18
Gnd Steps jmm) S0%x50x14 PISAR TG (W/Kg) 0,52
Senser Surface [mm 14 PISARI0g IW/Ka] 240
Graded Gné Yor Paever Dnf1 [ae) -0.06
Cruding Ratie s Power Scaling teeabled
MAlA NIA $<aling factor (48]
Serface Detucsion Wi - bp T8 Correction Poritve | Negabve
Scan Method Measuned

Inlefpolated SAR

0dB = 17.1 WKg
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D3500V2 - SN: 1040 January 16, 2025

Impedance Measurement Plot for Head TSL

S11 Smith {R+]X) Scale 1.00
>1 3.500000 GHz 53.937 0-3.240 jQ

10.00
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-5.00
-10.00
-15.00
~20.00
-25.00
-30.00
-35.00

=1 3.500000 GHz -26.191 d8

e
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GHz
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Calibration Laboratory of
Schmid & Partner

Engineering AG

Zeughausstrusse 43, BI04 Zurich, Switzertard

Accredited by the Swiss Accredittion Service {SAS)

The Swiss Accreditation Servics is one of the signatories to the EA
Multiiateral Agreement for the recognition of calibration certificates

Report No. HCT-SR-2502-FC009

Servizio svizzero di laratura
Swiss Calibration Sarvice

For HCT Cartificate No, D3700V2-1105_Sep24
Gyeonggl-do, Republic of Korea
CALIBRATION CERTIFICATE -l
L IVEEN
Object D3700V2 - SN: 1105 E S )3l | :
I e [ S S
Cabration procadure(s) QA CAL-22y7
Calibration Procedure for SAR Validation Sources between 3 - 10 GHz
Caibration date September 18, 2024

This calibration cartificate documants the traceablity to national standarda, which realze the physical units of measurements (S1).
The maasurements and {he unaertaintes wilh confidence probability are given on the following pages and are part of the certificata.

All calitestions have been conducted In the closad laboratory facility: environment temparature (22 + 3°C and humidity < 70%.

Calbration Equipment used (MATE critical for calibeation)

[ Primary Siandarcs D Cal Dale (Certficate No | Scheduied Cal
| Powar Sensor A&S NAP33T 5N: 100867 | 28-Mar-24 (No. 217-04038) Mar-25
" Power Sonsor AAS NAP18A SN: 101850 | 22-Jui-24 (No. 4030A315008547] Juk2s
[ Spectrum Analyzer R&S FSVAD SN: 107832 | 28-Jan-24 (No. 4030-315007551) Jan-25
[ Mismatch; Shorl [S4168] Alterusior [54423] | SN: 1152 28-Mar-24 (No. 217-08050) Mar-25
OGP DAK-12 SN 1018 05-0ct-23 (No. OCP-DAK12-1016_0ct23) Cot-24
| OCP DAK 35 N: 1248 05-0ct-23 (No. OCP-DAK3.5-1249_0ct23) Cct-24
| Rafwronca Proba EXS0VA SN 7348 03-Jun-24 (No. EX3-7340_Jun2a) Jun-25
| DAEdip [ SNiTB3E | 10-Jan-26 (No. DAE&Ip-1836_Jan2a) Jan-25
>.Soamﬁr_)i;i'mmma D Chock Date (in house) Scheduled Chock
irce Box SN:1000 | 28-May-24 (No. 675-ACAD_Source_Box-240528) | May-25
| Signal Genevator RES SMET00A | SN 182081 | 28-May-24 (No. 675-CAL16-54568.240528) May-25
Mismatch; SVA SNiT102 | 22-May-24 (No. 675-Mismaich_SMA.240522) | May-25 |
Nama Function Signature
Cadbrated by KreSimir Franiié Laborastory Technician K
Approved by Sven Kohn Technical Manager f /é’

Issued: September 18, 2024
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"y, S Schweizerischer Kallbrierdienst
Calibration Laboratory of S, !'m\ & p
Schmid & Partner Servizio svizzero di tarsturs
Engineering AG PN % '#) S Swiss Callbration Service
Zeughaussirasse 43, 8004 Zurioh, Switzerand Bl e £
Accradied by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multllateral Agreament for the recognition of callbration certificates

Glossary

TSL tissue simulating fiquid
ComwF  sensitivity In TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards

« IEC/IEEE 62209-1528,"Measurement Procedure For The Assessment Of Specific Absorption Rate Of Human Exposure To
Radio Fraquency Flelds From Hand-Held And Body-Worn Wireiess Communication Devices - Part 1528: Human Modals,
Instrumentation And Procedures (Frequency Range of 4 M4z to 10 GHz)", October 2020,

« KDB 865664, "SAR Measurement Requirements for 100 MMz to 6 GHz"

Additional Documentation
» DASY System Handbook

Methods Applied and Interpretation of Parameters

* Measurement Conditions: Further detads are avallable from the Validation Report at the end of the certificate. Al figures
stated in the certificate are valid at the frequency indicated.

* Antenna Parameters with TSL: The dipole Is mounted with the spacer fo position s feed point exactly below the centar
marking of the flat phantom section, with the arms oriented paralle! to the body axis.

+ Feed Point impedance and Return Loss: These parameters are measured with the dipole positioned under the fiquid filled
phantom. The impedance staled is transformed from the measurement af the SMA connector to the feed point. The Return
Loss ensures low reflected power. No uncertainty required,

* Electrical 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

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

* SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the nominal SAH resull

mmmmmotmmmmmamemmmwnummmummmumpuedbythe
coverage factor k=2, which for a normal distribution correspands 10 a coverage probabiiity of approximately 959%,
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D3700V2 - SN: 1108 September 18, 2024
Measurement Conditions
DASY system configuration, as far s not given on page 1
DASY Version DASYS Module SAR 1640
Extrapolation Advanced Extrapolatian
| Phantom Modutar Flat Phantom
' Distance Dipole Center - TSL 10 mm with spacer
Zoom Scan Resclution dx, dy = 5mm, dz = 1.4mm Graded Ratio = 1.5 mm (Z direction)
. Frequency 3700MHz & 1MHz
Head TSL parameters at 3700 MHz
The following parameters and caiculations were applied
Temperature | Permittivity Conductivity
Nominal Head TSL parameters | 220°C 37.7 3.12 mho/m
Measured Head TSL parameters | (z20s02°C | 37.4 +6% 3.07 mho/m +6%
Head TSL temperature change during test | <05°C
SAR result with Head TSL at 3700 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters i 20 dBm input power 6,83 Wikg
SAR for nominal Head TSL parameters normalized to TW 63,3 Whkg £15.9% (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL Candition
SAR for nominal Head TSL parameters 20 dBm input powear 254 Wikg
| SAR for nominal Head TSL parameters normalized to 1W 25.4 Whg =19.5% (k=2)
Certificate No: D3700V2-1105_Sep24 Page3of6
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D3700V2 - SN: 1105 September 18, 2024

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 3700 MHz

Impedance 4700-1.450
Aeturn Loss -293dB

General Antenna Parameters and Design

| Electricai Delay (one direction) [ 1.138 ns

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

The dipole is made of standard semirigid coaxial cable, The center conducior of the feeding line is directly connected to the
second amm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps are
addad to the dipole arms In order to imprave maiching when lcaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall cipole length is stlll
according to the Standard. No excessive force must be applied to the dipole arms, because they might bend or the soldered
connactions near the feedpoint may be damaged.

Additional EUT Data
| Manutactured by 7 SPEAG ]
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D3700vV2 - SN: 1105 September 18, 2024

Impedance Measurement Plot for Head TSL
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Calibration Laboratory of SO, Schwelzerischer Kallbrierdienst

Schmid & Partner i \\_-y 2 2 Service suisse d'étalonnage
ineering AG % & Servizio svizzero di taratura

m 8004 Zurich, Switzeriand BV~ S swiss Calibration Service

""-h’.;:\o‘\“
Acoredited by the Swass Accroditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Servica is one of the signatories to the EA

Multilateral Agreement for the recognition of calibration certificates

Calibration Equipment used (MATE critical for calibration)

This calibration certificate documents the traceabiity to national standands. wivch realize the physicst urits of measurements (S1),
The measuremenis and the uncenainties with confidence peobability are given en the following pages and are part of the certficate.

All caitratons have been conducted In the clossd faboralory facily: envitonment lemperature (22 4 31°C and humidity < 70%.

This calitbration carfificate shall not be reprodiaced axcept in full without weitten appraval of the boratory.

Primary Standards 1D # Cal Date {Cartificate No.) Scheduled Calitration

Power mealer NRP2 SN. 102778 26-Mar-24 {No, 217-04036/04037) Mar-25

Powar sansor NRP-Z9 SN: 103244 26-Mar-24 (No. 217-04036) Mea-25

Power sensor NRP-Z91 SN 103245 26-Mar-24 (No. 217-D4037) Mae-25

Realerence 20 dB Attenuator SN: BHE394 (20k) 26-Mar-24 (No. 217-04046) Mar-25

Type-N mismatch combination SN: 310882 /06327  26-Mar-24 (No. 217-04047) Mar-25

Rafetonce Probe EX3DV4 SN: 3503 07-Mar-24 (No. EX3-3503_Mar24) Mar-25

DAE4 SN T8 16-Feb-24 (No. DAE4.T81_Feh24) Feb-28

Seconcary Standards D0 # Check Date (in house) Scheduled Check

Power meler E44198 SN: GB39512475 30-Oct-14 (In housa check Ocl-22) In heuse chedkc Oct-24

Power sansor HP 84814 SN: US37282783 07-Oct-15 (in house check Oct-22) In house check: Oct-24

Powesr sansor HP B481A SN: MY41083315 07-0ct-15 (in housa check Oct-22) In house check: Oct-24

RF gansrator R&S SMT-D8 SN: 100672 15-Jun-15 {In house chack Oct-22) In house chedk: Oct-24

Network Anatyzer Aglant ES358A | SN US41080477 31-Mar-14 (In house check Oct-22) In house check: Oct.24
Name Functan Sigrature

Approved by;

Issped: May 21, 2024
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzertand

S Schweizerischer Kalibrierdienst

c Servica sulsse d'étalonnage
Servizio svizzero & taraturs

S Swiss Calibration Service

Accredited by the Swiss Accreditatian Sarvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatorias to the EA
Multilateral Agreement for the recognition of callbration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 622089-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

 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 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 Retumn Loss ensures low
reflected power. No uncertainty required.

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

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

The rerorted uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy =4 mm, dz =1.4mm Graded Ratio = 1.4 {Z direction)
Frequency 3900 MMz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°'C 375 3.32 mha/m
Measured Head TSL parameters (220+0.2)°C 381:6% 3286 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 measured 100 mW inpul power 6.72 Wiy
SAR for noming! Head TSL parameters normalized to TW 67.6 Wikg + 19.9 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 100 mW input power 235 Wikg
SAR for nominal Head TSL parameters normalized to 1W 23.6 Wikg = 19.5 % (k=2)
Certificate No: D3900V2-1086_May24 Page 3of 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 440Q-57i0
Return Loss -21.1dB

General Antenna Parameters and Design

| Electrical Delay (ane direction) [ 1.089 ns |

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is direclly connectad 1o 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 1o improve matching when loaded according o the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affectad by this change. The overall dipole length is still

according to the Standard,
No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.
Additional EUT Data
[ Manufactured by | SPEAG —I
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DASYS5 Validation Report for Head TSL

Date: 21.05.2024
Test Laboratory; SPEAG, Zurnich, Switzerland
DUT: Dipole 3900 MHz; Type: D3900V2; Serial: D3900V2 - SN:1086

Communication System: UID 0 - CW; Frequency: 3900 MHz

Medium parameters used: = 3900 MHz: 6 = 3.26 S/m: ¢, = 38.1: p= 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: EX3DV4 - SN33503: ConvF(7.32, 7.32, 7.32) @ 3900 MHz; Calibratedl: 07.03.2024
» Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
» Electronies: DAE4 Sn781: Calibrated: 16.02.2024
« Phantom: Flat Phantom 5.0 (front); Type: QDO0OPSOAA: Serial: 1001

o DASYS5252.10.4(1535);: SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3900MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 69.07 V/m; Power Drift = (.08 dB

Peak SAR (extrapolated) = 18.4 Wikg

SAR(1 g) = 6.72 W/kg; SAR(10 g) = 2.35 Wikg

Smallest distance from peaks to all points 3 dB below = 8 mm

Ratio of SAR at M2 to SAR at M1 = 74.9%

Maximum valuc of SAR (measured) = 13.0 W/kg

-7.55

-15.10
-22.65
-30.20

-37.75

0dB=13.0Wkg=11.15dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of S,

Schmid & Partner %’E
Engineering AG T

Zeughausstrasse 43, 8004 Zurich, Switzerland % 47,‘?}.\‘,?

Accrovited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service ks one of the signatories to the EA
Multiisteral Agreement for the recognition of calibration certificates

Caiibeation date:

This calivrason cerfificate documents the traceabiity 1o national standards, which reaize the plysical units of measuramants (S1}.
The measurements and tha uncenainbes wilh confidence probability are civan on the talkuwing papes and are part of the certificate

mmmmmmnummmmmmwmtarcmwm< T0%.

Calinrason Equipment gges (MBTE craical for calibeason)

Primary Standards iD# Cal Oate (Cartificate No.) Scheduisd Calitration
Fowar metar NRPZ SN: 104778 26-Mar-24 (No. 217-04036/04037) Mae-26
Power sensoe NRP-201 SN 103244 26-Mar-24 (No, 217-04036) Mar-25
Powar sensor NRP-Z91 SN: 103245 26-Mar-24 (No. 217-04037) Mar-25
Referance 20 dB Attenuator SN: BHO304 (20k) 28 Mar-24 (No. 217-04046) Mar-25
Type-N mismatch combination SN. 310862 /06327  26-Mar-24 (No. 217-04047) Mar-25
Reference Probe EX30V4 SN: 3503 07-Mar-24 (No. EX3-3503_Mar24) Mar-25
DAES SN: 8 30-2ar-24 (No. DAE4-801_Jan24) Jan-25
Saecandary Stangands D# Checx Date (in house) Scheduled Chack
Power metor E44198 SN: GB38512475 0-Oct-14 (In housa check Ont-22) in house check: Oct-24
Power sonsor HP 84814 SN: US37202783 07-0ct-15 {in house check Oci-22) In house check: Och-24
Powar sansor HP 8481A SN: MY41083315 O7-0ct-15 {In house check Oct-22) n house check: Oct:24
RF generator R&S SMT-06 SN: 100072 15-Jun-15 (in hause check Oct-22) In house chack: Oct-24
Natwork Analyzee Agllent EBISEA | SN USS1080477 31-Mar-14 {in house check Ogt-22) I house check: Oct-24
Neame Function
Cafiorated by ; - ato
Approved by:
ssued. Apnl 23, 2024
This calibration certificale shal not be reproduced excapt in full withoul written approvat of the taboratory.
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Calibration Laboratory of

W " Yy,

SN, chwoizo briercenst

Schmid & Partner S e

Engineering AG b Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland % 4@‘\‘.\? Swiss Calibration Service
Accrodited by the Swiss Accreditation Senice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories o the EA
Multitateral Ags for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

» Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the fiat 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
refiected power. No uncertainty required.

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY systemn configuration, as far as not given on page 1.

DASY Version DASYS52 V52,104

Extrapolation Advanced Extrapolation

Phantom Modular Fial Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy =4.0mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5250 MHz £ 1 MHz

Frequency 5600 MHz + 1 MHz

Head TSL parameters at 5250 MHz
The following paramelers and calculations were applied.

5750 MHz £ 1 MHz
5800 MHz £ 1 MHz

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 359 4.71 mho/m

Moasured Head TSL parameters (22020.2)C 371+6% 4.85 mho/m £ 6 %

Head TSL temperature change during test <05°C — L
SAR result with Head TSL at 5250 MHz

SAR averaged over 1 cny’ (1 g) of Head TSL Condition

SAR measured 100 mW input power 7.97 Wikg

SAR for nominal Head TSL parameters normalized to 1W 80.2 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 2,20 Wkg

SAR for nominal Head TSL parameters normalized o 1W 23.1 Wikg £ 19.5 % (k=2)

Centificate No: DSGHzV2-1107_Apr24
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Head TSL parameters at 5600 MHz
The following parameters and calculations were applied.

Temperature Pormittivity Conductivity

Nominal Head TSL parameters 220°C 355 5.07 mho/m

Measured Head TSL parameters (220+02)°C 365+6% 5.05mhoim+ 6 %

Head TSL temperature change during test <05°C - -
SAR result with Head TSL at 5600 MHz

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

SAR measured 100 mW input power B.17 Wikg

SAR for nominal Head TSL parameters normalized to 1W 82.1 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 233 Wikg

SAR for nominal Head TSL parameters normalized to 1W 23.5Wikg + 19.5 % (k=2)
Head TSL parameters at 5750 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 354 5,22 mho/m

Measured Head TSL parameters (220+0.2)°C WB3It6% 5.22 mho/m + 6 %

Head TSL temperature change during test <05°C —_— —
SAR result with Head TSL at 5750 MHz

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

SAR measured 100 mW input power 7.95 Wika

SAR for nominal Head TSL parameters normalized 1o 1W 79.9 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW Input power 2,26 Wikg

SAR for nominal Head TSL parameters normalized to 1W 22.8 Wikg £ 19.5 % (k=2)

Report No. HCT-SR-2502-FC009
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Head TSL parameters at 5800 MHz

The following parameters and calcutations were applied.

Report No. HCT-SR-2502-FC009

Temperature Permittivity Conductivity

Nominal Head TSL parameters 20°C 353 5.27 mhoim

Measured Head TSL parameters (22010.2)°C 362+6% 5.27 mhoim £ 6 %

Head TSL temperature change during test <05°C - —-
SAR result with Head TSL at 5800 MHz

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

SAR measured 100 mW Input power 7.89 Wikg

SAR for nominal Head TSL paramsters normalized to 1W 79.3 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 224 Wikg

SAR for nominal Head TSL paramelors normalized to 1W 22.5 Wikg * 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 43.00-27iQ
Roturn Loss -308d8B

Antenna Parameters with Head TSL at 5600 MHz

Impedanca, transformed to feed point 5420+19i0
Retumn Loss ~27.1dB

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed 1o feed point 5610Q+1610
Relurn Loss ~-246dB

Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed 1o feed paint 5530Q+05iQ
Return Loss -259dB

General Antenna Parameters and Design

Electrical Delay (one direction) [ 1.196 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directlly 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 1o the dipole arms In order 10 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 band or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data
| Manufactured by SPEAG |
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DASYS5 Validation Report for Head TSL
Date: 19.04.2024
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1107

Communication System: UID 0 - CW: Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750
MHz, Frequency: 5800 MHz

Medium parameters used: = 5250 MHz: 6 = 4.65 S/m; &. = 37.1; p= 1000 kg/m’ ,

Medium parameters used: f= 5600 MHz: ¢ = 5.05 S$/m; & = 36.5; p = 1000 kg/m’ ,

Medium parameters used: £= 5750 MHz; o = 5.22 S/m; & = 36.3; p = 1000 kg/m’ ,

Medium parameters used: f= 5800 MHz; o = 5.27 S/m; £ = 36.2; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS2 Configuration:

o Probe: EX3DV4 - SN3503; ConvF(5.39, 5.39, 5.39) @ 5250 MHz, ConvF(3, 5, 5) @ 5600 MHz,
ConvF(4.98, 4.98, 4.98) (@ 5750 MHz, ConvF(4.86, 4.86, 4.86) @ 5800 MHz; Calibrated:
07.03.2024

« Sensor-Surface: |.4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601: Calibrated: 30.01.2024

« Phantom: Flat Phantom 5.0 (front); Type: QDO0OOPS0AA; Serial: 1001
« DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 73.63 Vim; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 26.9 Wikg

SAR(I g) = 7.97 W/kg; SAR(10 g) = 2.29 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 70.9%

Maximum value of SAR (measured) = 18.2 Wikg

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

Reference Value = 72.81 V/m; Power Drift = 0,07 dB

Peak SAR (extrapolated) = 30.3 Wikg

SAR(1 g) = 8.17 Wikg: SAR(10 g) = 2.33 W/kg

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

Ratio of SAR at M2 to SAR at M| = 68%

Maximum value of SAR (measured) = 19.4 Wikg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 71.06 Vim; Power Dnift = 0,09 dB

Peak SAR (extrapolated) = 30.9 W/kg

SAR(I g) = 7.95 W/kg: SAR(10 g) = 2.26 W/kg

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

Ratio of SAR at M2 1o SAR at M1 = 66.2%

Maximum value of SAR (measured) = 19.1 W/kg

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 = 71.08 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 31.1 Wikg

SAR(1 g) = 7.89 Wikg; SAR(10 g) =2.24 W/kg

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

Ratio of SAR at M2 1o SAR at M| = 65.8%

Maximum value of SAR (measured) = 19.2 W/kg

dB
0

-1.00

-14.00
21.00

-28.00

-35.00

0dB =194 Wkg=12.88 dBWikg
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Impedance Measurement Plot for Head TSL
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Appendix: Transfer Calibration at Four Validation Locations on SAM Head'

Evaluation Conditions (f=5250 MHz)

Phantom | SAM Head Phantom | For usage with cSAR3DVZ-RAL |
SAR result with SAM Head (Top)

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

SAR for nominal Head TSL parameters normalized to 1TW 85.8 Wikg £ 20.3 % (k=2)

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

SAR for nominal Head TSL parameters normafized to 1W 24.8 Wikg + 19.9 % (k=2)
SAR result with SAM Head (Mouth)

SAR averaged over 1 cm’ (1 g) of Head TSL Caondition

SAR for nominal Head TSL parameters normalized to 1W 85.0 Wikg £ 20.3 % (k=2)

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

SAR for nominal Head TSL parameters normalized to 1W 24.0 Wikg + 19.9 % (k=2)
SAR result with SAM Head (Neck)

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

SAR for nominal Head TSL parameters normalized to 1W 83.1 Wikg + 20.3 % (k=2)

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

SAR for nominal Head TSL parameters normalized to 1W 239 Wikg £ 19.9 % (k=2)
SAR result with SAM Head (Ear)

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

SAR for nominal Head TSL parameters normakized to 1W 53,8 Wikg £ 20.3 % (k=2)

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

SAR for nominal Head TSL parameters normalized to 1W 18.3 Wikg £ 19.9 % (k=2)
! Aaditional assessments oulside the curtent scope of SCS 0108
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Appendix: Transfer Calibration at Four Validation Locations on SAM Head?

Evaluation Conditions (f=5800 MHz)

Phantom | SAM Head Phantom | For usage with csAR3DV2-RIL
SAR result with SAM Head (Top)

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

SAR for nominal Head TSL parameters normalized to 1W 82.4 Wikg £ 20.3 % (k=2)

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

SAR for nominal Head TSL parameters normalized 1o TW 23.4 Wikg £ 19.9 % (k=2)
SAR result with SAM Head (Mouth)

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

SAR for nominai Head TSL parameters normatized to 1W 89.1 Wikg £ 20.3 % (k=2)

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

SAR for nominatl Head TSL parameters normalized to 1W 254 Wikg £ 19.9 % (k=2)
SAR result with SAM Head (Neck)

SAR averaged over 1 e’ (1 g) of Head TSL Condition

SAR for nominal Head TSL parameters normalized to 1W 79.5 Wikg £ 20.3 % (k=2)

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

SAR for nominal Head TSL parameaters noemalized 10 1W 224 Wikg + 19.9 % (k=2)
SAR result with SAM Head (Ear)

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

SAR for nominal Head TSL parameters normalized o 1W 56,6 Wikg *+ 20.3 % (k=2)

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

SAR for nominal Head TSL parameters normalized to 1W 19.1 Wikg £ 19.9 % (k=2)
* additionsa) cutside the scope of SCS 0108
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