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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 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%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Medular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations wers applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°'C 415 0.90 mho/m
Measured Head TSL parameters (220+£02)°C A26+6% 0.93 mho/m+6 %
Head TSL temperature change during test <05°C —_— —
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 248 Wikg
SAR for nominal Head TSL parameaters normalized 10 1W 9.73 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 1.62 Wikg
SAR for nominal Head TSL paramelers normalized 1o 1W 6.37 Wikg £ 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed 10 feed point 4950-2510
Return Loss -31.7dB

General Antenna Parameters and Design

| Etectricat Detsy {one direction) 1374 s |

After long 1erm use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-clrcuited for DC-signats. On some of the dipoles, small end caps
are added (o the dipole arms in order to Improve matching when loaded according 1o the position as expiained In the
"Meaasurement Conditions” paragraph. The SAR data are not affected by this change. The oversll dipole length is still
according to the Standard.

No excessive force must be applied to the dipote arms, because they might bend or the soldered connections near the
feedpoint may ba damaged.

Additional EUT Data
[ Manutactured by | SPEAG
Certlficate No: DB35V2-441_Ape24 Page 4 of 6
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DASYS5 Validation Report for Head TSL

Date: 18.04.2024
l'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:441

Communication System: UID 0 - CW; Frequency: 835 MHz

Medium parameters used: f= 835 MHz; a = 0.93 S/m; & = 42.6: p = 1000 kg/m’
Phantom section: Flat Section

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

DASY 52 Configuration:
e Probe: EX3DVA4 - SN7349: ConvF(9.69. 9.69, 9.69) (@ 835 MHz; Calibrated: 03.11.2023
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.01.2024
« Phantom: Flat Phantom 4.9 (front); Type: QD Q0L P49 AA; Serial: 1001

e DASY5252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (8x8x7)/Cube 0:
Measurement grid: dx~5Smm, dy=5mm, dz=5Smm

Reference Value = 63.37 V/m: Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.71 W/kg

SAR(1 g) = 2.48 W/kg; SAR(10 g) = 1.62 W/kg

Smallest distance from peaks to all points 3 dB below = 16 mm

Ratio of SAR at M2 to SAR at M| = 66.8%

Maximum value of SAR (measured) = 3.26 Wikg

d8
0

1.80
-3.60
-5.40

-1.20

9.00

0dB =326 Wkg=5.14 dBW/kg
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Impedance Measurement Plot for Head TSL
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Certification of Calibration

Object D835V2.5 — SN:441

Calibration procedure(s) Procedure for Calibration Extension for SAR Dipoles.
Extended Calibration date Apr.18, 2026

Description SAR Validation Dipole at 835 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:

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

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

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

The following dipole was checked to pass the above 3 requirements to have 2-year calibration period
from the calibration date:
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Impedance & Return-loss Measurement Plot for Head TSL

511 Smith(R+]jx) Scale 1.000 U [F1]
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Result

Difference | Certificate | Measured
(Ohm) | RetumLoss | Retunloss | Deviation(%) | PASS/FAIL
Imaginary | Head(dB) | Head(dB)

i ’ i Certificate | Measured Certificate | Measured
Calibration | Extenstion | Cerificate | Certficate SAR | Measured Head | -y, | Certficate SAR | Measured Head | pojjuion | ympedance | impedance | Difference | impedance | impedance

Date Date :':"";“" Terget Heed(lg)| _SAR(1o) 1g00)  |Torget Head(0g))  SAR(10g) 109(%) | Head(Ohm) | Head(Ohm) | (Ohm) Real | Head(Ohm) | Head(Ohm)
o Real Real Imaginary | Imaginary

04/18/2025 | 04/18/2026 | 1374 049 048 134 032 031 267 495 463 3200 25 s =) 317 379 1956 pass
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Calibration procedure(s)

Calibration date:

This calibration cenificate documents the traceabilty 0 nasooal ssandards, which reatze the pysical units of measurements (54)

This calibwation certiicate shail ant ba reproduced axcapt in Ml without written

Tha and the with protabiiity are given on the followsng pages and are part of the cenificane.

Al calitirstions have been canduciad in the dosed y taciity: (22 = 3)°C and hurmedity < 700

Caliration Equipment used (MSTE critical for calbrafion)

Primary Standards owN Cal Dase (Cerficate No | Scheduled C

Pawer motor NRP2 SN 104778 30-Maw-23 (No. 217-03804/03805) Mac-24

Power sensoe NRP-Z91 SN: 103244 30-Mar-23 (No. 217-03804) Mar-24

Powes sersor NRP-Z491 SN 103245 30-Mar-23 (No. 217-03805) Mar-24

Reference 20 o8 Attenuator SN BHEIOA (20%) 30-Mar-23 (No. 217-03809) Mar-24

Type-N mismateh combination SN 10862/ 06327 30-Mar23 (No. 217403810) Mar-24

Reference Probe EXI0V4 SN: 7348 10-Jan-23 (No. EX3-2349_Jan2)) Jan-24

DAE4 SN: 801 18-Dec-22 (No. DAEL.6TT_Dac2?) Dec-23

Secondary Stardards D2 Check Dats {in house) Stheduled Chack

Power meter 44198 SN: GBAg512475 30-0ct-14 {in house check Oct-22) In house check: Oct-24

Power sursoc M9 8481A SN: US37292783 07-0c1-15 (in house check Oct-22) 1 house check: Oct-24

Power sensor HP B4814A SN: MY41063315 07-0c3-15 {In house check Oct-22) In house check: Oct-24

RF ganerator RES SMT-06 SN: 100872 15-Jun-15 (ins house chack Oct-22) I house check: Oct-24

Network Anatyzer Agllent ESI588 | SN. US41060477 31-Mar-14 {in house chack Oct-27) i1 housa check: Oct.24
Name Function Sigrasture

Cailbrated by:

Approved by:

L

Cerfificato No: D1640V2-345_Juz3
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Schmid & Partner e g Sarvice suisse d'dtalonnage
Engineering AG by Servizio svizzero di tarstura

Zaughausstrasse 43, 8004 Zurich, Switserland £ "-ﬁ.a\‘-‘"‘} S Swiss Calibration Service

Accredted by he Swiss Accredtation Senvics (SAS) Accreditstion No.: SCS 0108

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

Ml | Ag it for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.,y,z

NIA 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 Fraquency 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 8 GHz"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are avallable 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 resuit.

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%.

Caurtificate No: D1640V2-345_Jul2a Page 2 of
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 VE2.10.4
Extrapolation Advanced Extrapolation
Phantom Modudar Flal Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequancy 1640 MHz = 1 MHz
Head TSL parameters
The falloving parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 402 1.31 mho/m
Measured Head TSL parameters (220£02)°C 40126% 128 mhoim+6 %
Head TSL temperature change during test <05°C - e
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 8.34 Wikg
SAR for nominai Head TSL parameters normalized to 1W 338 Wikg £17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 4.52 Wikg
SAR for nominal Head TSL parameters normalized 1o W 18.3 Wrkg £ 16.5 % (k=2)
Cortificate No: D1640V2-345_Jui23 Page 3 of 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5000+68|0Q
Retumn Loss ~23.3dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.232ns
I [

Aftar long term use with 100W radiatad power, only @ slight warming of the dipole near the feedpoint can be measured

The dipole Is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connested to the
second arm of the dipcte. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 10 the dipole arms in order to improve matching when loaded according to the position as axplained in the
“Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according 1o the Standard.

No excessive force must be applied to the dipole arms. becausa they might band or the soldared connections nest the
feedpoint may be damaged

Additional EUT Data

| Manufactured by | SPEAG

Certificate No: D1640V2.345 Jul23 Paged ol
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DASYS5 Validation Report for Head TSL
Date: 12.07.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1640 MHz; Type: D1640V2; Serial: D1640V2 - SN:345
Commumnication System: UID 0 - CW; Frequency: 1640 MHz -
Medium parameters used: f= 1640 MHz o = 1.28 S/m; & = 40.1; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASY 52 Configuration
o Probe; EX3DV4 - SN7349; ConvF(8.68, 8.68, 8.68) @ 1640 MHz; Calibrated: 10.01.2023
» Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 19.12.2022
« Phantom: Flat Phantom 5.0 (front); Type: QD (00 P50 AA; Serial: 1001

o 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=5mm, dy=3mm, dz=Smm

Reference Vulue = 105.0 Vim; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 15.0 Wkg

SAR(1 g) = 8.34 Wikg: SAR(10 g) = 4,52 W/kg

Smallest distance from peaks to afl points 3 dB below = 10.8 mm

Ratio of SAR at M2 to SAR at M1 =~ 56.1%

Maximum value of SAR (measured) = 12.6 W/kg

dB
0

3.20
-6.40
4.60

-12.80

-16.00

0 dB = 12,6 Wike = 11.00 dBW/kg

Cerlificate No: D1840V2-345 Jue23 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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Certification of Calibration

Object D1640V2 — SN:345

Calibration procedure(s) Procedure for Calibration Extension for SAR Dipoles.
Extended Calibration date Jul.12, 2025

Description SAR Validation Dipole at 1640 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.

F-TP22-03 (Rev. 06) Page 242 of 333
The report shall not be (partly) reproduced except in full without approval of the laboratory.



H—a_ Report No. HCT-SR-2504-FC007-R1

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.

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

6. 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:

Catibration | Extenstion | Cerificate | Certficate SAR | Measured Head | o .| crtificate SAR | Measured Head | o l:;:':::: Im:;';""i S I:;:':::': l:m':':i Difference Certficate | Measured

e o Electrical | Target Head(1g)|  SAR(lg) Topo | Taroet Headc100) | saRci0g) el i o e | Hepsonee | fpsane | (©nm) | Retumioss | Retumoss |Deviationi%) | PASs/FAL

Delay(ns) | W/kg@17.0dBm| W/kg@17.0dBm W/kg®17.0dBm |W/kg@17.0d8m ¢ ¢ Imaginary | Head(ds) | Head(dB)
Real Real imaginary | Imaginary

07/12/2024 | 07/12/2025 1232 169 161 -473 0915 0.863 568 500 50.964 0964 69 3921 2979 233 26468 13.60 PASS

F-TP22-03 (Rev. 06) Page 243 of 333
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Impedance & Return-loss Measurement Plot for Head TSL

Report No. HCT-SR-2504-FC007-R1
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Certificate | Certificate SAR | Measured Head Certificate SAR | Measured Head Difference Certificate Measured
GII;::m m;:s:on fctrcal | Trget Head(1g)| - SARCIg) D:';I::;ﬂ Target Head(10g)|  SAR(109) D";‘;gg" :"::;’oﬂ:‘m') L":;(‘;:“; (m;"‘R;" r"";':(‘;'"‘; L:‘:Tgm (Ohm) | Retumloss | Returnloss | Deviation(%) | PASS/FAIL
Delay(ns) W/kg@17.0dBm W/kg@17.0dBm |W/kg@17.0dBm o = \maginary | Imaginary | '™0iary | Head(@®) | Head(ds)
07/12/2024 | 07/12/2025 1.232 1.69 161 -4.73 0915 0.863 -5.68 500 50.964 -0.964 69 3.921 2979 -233 -26.468 13.60 PASS
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This caliration corti o the bility fo

stancards, which raalize te physical units of messursments (S1)
The measuramants and he uncartaintes with confidenca probabdity are given on the Safowing pages snd are part of the cenificate

Nama

This caltwasan certicate snall not be reprod

Furcson

axcapl in il wihout wilten appeovid of e laborssory

Al calibrations have desn cancuctod In the cosed y faciity: 1 e (22 2 31°C and humidity < 70%.
Calibestion Equipmant used (METE criical for calibraton)

Primary Standargs [[+F°] Cal Date (Cartificate No, | Scneduisd Caibration
Power metar NRP2 SN: 104778 28-Mer-24 (No. 217-04038/04037) Mar-25

Powor sensor NRP-Z91 SN; 103244 26-Mar-24 (No. 21704036) Mar-25

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

Reference 20 68 Atlenusior SN: BHIIS (20v) 26-Mar-24 (Nu. 217-04048) Mar-25

Type-N msmatch combination SN: 310862/ (4327 26-Mar24 (No. 217-04047) Ma-25

Referance Probs EXZDVY SN 7340 D3-Nov-23 (No. EX3-T340_Nov23) Now-24

DAE4 SN; 601 30-Jan-24 (No. DAES-801  Jar2d) Jan-25

Secontry Stand 0w Cneck Date (in house) Scheduled Check
Power meter E44128 SN: GB30512475 30-Oct-14 {in nouse chack Oct-22) In houss chadc Da-24
Power sensor MP 84814 SN: USIT202783 O7-0ct-14 (n house chack Oct-22) In house cheod: Dat-24
Power sensoe HP 84314 SN MY41080315 07-Qct-15 (0 heusa chaoe Oc-27) In house chack: D24
RF gerenstor RAS SMT-06 SN: 100072 15-Jurv15 (In house check Oct-22) In houss cheok: Oct-24
Notwork Anatyzer Agient EB3SHA | SN: US31080477 31:Mar- 14 (in house check 0o 22) In house chedc Oct-24

Cerlificale No: D1800V2.2d007_Apr24
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Calibration Laboratory of ‘_\»\'@% s s e il
Schmid & Partner % c Service sussse d'étalonnage
Engineering AG = Servizio svizzeco di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland % ,/;\\\\y‘ S swiss Calibration Service
RUSTV
Accradited by the Swiss Acoediaton Servics (SAS) Accregitation No.: SCS 0108

The Swiss Accreditation Service is one of the signatonies to the EA
Multiateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EC/IEEE 622090-1528, "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 fiat phantom.

e Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No unceriainty 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
mulfiplied by the coverage factor k=2, which for 2 normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1,
DASY Version DASYS2 V52104
Extrapolation Advanced Extrapclation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency 1800 MHz = 1 MHz
Head TSL parameters
The following parameters and calcuiations were apphied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 40.0 1.40 mha'm
Measured Head TSL parametors {220:02)°C 40826% 1.3 mho/m + 6 %
Head TSL temperasture change during test <05°C _ —
SAR result with Head TSL
SAR averaged over 1 cmy’ (1 g) of Head TSL Condition
SAR measured 250 mW ingut power B.67 Wig
SAR for nomingl Head TSL parameters nomalized 1o TW 39.0 Wikg £ 17.0 % (k=2)
SAR sveraged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 508 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20,4 Wikg £ 16.5 % (k=2)
Cantificate No: D1800V2-20007_Apr24 Page 3ofé
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, ransformed to feed point 4590-7010
Retom Loss -215d¢8
General Antenna Parameters and Design
[ Electrical Delay (one diraction) l 1203 ns J

Atter long term use with 100W radisted 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 canductor of the feeding line is directly connected 1o the
gacand arm of the dipole. The antenna s therefore short-circuited for DC-signals. On some of the dipoles, small end caps

are added to the dipole arms in order to improve matching when loaded according 1o the position as explained in the
*Measuremant Conditions” paragraph. The SAR data are not affected by this change. The averall dipole length is stil

according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soidered connections near he

feedpoint may be damaged

Additional EUT Data

| Manutactured by

SPEAG

Cerfificate No: D18D0V2.24007_Apr24
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DASYS5 Validation Report for Head TSL

Date: 15.04.2024
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DI1800V2; Serial: D1B0OOV2 - SN:2d007

Communication System: UID 0 - CW, Frequency: 1800 MHz

Medium parameters used: £= 1800 MHz: o = 1.39 S/m; & = 40.8; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration
« Probe: EX3DV4 - SN7349: ConvF(8.63, 8.63, £.63) (@ 1800 MHz; Calibrated: 03.11.2023
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» FElectronics: DAE4 Sn601; Calibrated: 30.01.2024
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA: Serial: 1001

o 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=5mm, dy=5Smm, dz=Smm

Reference Value = 109.6 V/m: Power Drift = 0.05 dB

Peak SAR (extrapolated) = 17.9 Wikg

SAR(1 g) = 9.67 W/kg; SAR(10 g) =5.08 W/kg

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

Ratio of SAR a1t M2 to SAR at M1 = 54.5%

Maximum value of SAR (measured) = 15.0 Wkg

dd
0

-3.00
-6.00
9.00

12.00

-15.00

0dB=15.0 Wkeg= 1176 dBW/kg
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Impedance Measurement Plot for Head TSL

N 1 800000 GHz 84.354 mu
}\: UL ERC al > Lu g
Jmng ARV
TN
Ay '»‘ h
\ X L
oh ) Mg X o S G .
Chi: Starl 1 AGDO0 Os flop 2.00000 Gm.
——————
pE—— - # ~ — =
1200 [ > 1900980 ClHz 478 uE
s00
{e.00 T
Ly 00 S——
10 00 — = ,_i‘\__ - e
15.00 ' = = ; — =
2000 ) = \\’Jk — . d
25 00 - —
ST TN S e
3% 00 -
|40 00 Ch | Avg > B9
Ch1: Start 1 80000 QMg e Slep 2 00000 GH2
Stalus  CHY. 81 1 &1 Pot AvgaZl) Oy L0l
Certificate No- D1800V2-24007_Apr24 Page 6 of 6

F-TP22-03 (Rev. 06)

Page 250 of 333
The report shall not be (partly) reproduced except in full without approval of the laboratory.



H—a_ Report No. HCT-SR-2504-FC007-R1

Certification of Calibration

Object D1800V2.5 — SN:2d007

Calibration procedure(s) Procedure for Calibration Extension for SAR Dipoles.
Extended Calibration date Apr.15, 2026

Description SAR Validation Dipole at 1800 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:

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

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

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

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

F-TP22-03 (Rev. 06) Page 252 of 333
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Impedance & Return-loss Measurement Plot for Head TSL

511 Smith(R+]jx) Scale 1.000 U [F1]

1.8000000 GHzZ 48.433 0 -2,6170 0 ZE81l pF

Start 1.6 GHz 201 Lin 10 kHz 0 dBm 10/10 Skop 2 GHz
Trl 511 Log Mag 10.00 de/ Po.000 dB [F1]
50,00
1.%000000 GHz -21.105 dE
40,00
20,00
20,00
10,00
0. 000 L
-10.00 1
1
—-z20.00
—-30.00
—40.00
-t0.00
1.5435 1.685 1.723G 1.7&5 1S 1.54G 1.885 1.923 1.265
Start 1.6 GHz 201 Lin 10 kHz 0 dBm Stop Z GHz
Result
Certificate Measured Certificate Measured
Calibration | Extenstion | Ccrtficate | Cortificate SAR | Measured Head | o, | Cerificate SAR | Measured Head | 1o | impedance | Impedance | Difference | Impedance | Impedance | Difference | Certificate | Measured
R e M R M e el e e b e e el e e
04/15/2025 | 04/15/2026 1.203 1.95 1.94 -0.51 1.02 1.01 -0.98 45.9 485 -2.600 -1 -86 16 -215 -211 -1.86 PASS
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— oy, S Schweizerischer Kalibrierdienst
Callbfabon Laboratory of _@‘\@//41 /“’"\ Service suisse d'étalonnage
Sd",'md & Partner c Servizio svizzero di taratura
Engineering AG g s/ S Swiss Calibration Service
Zeughaussirasse 43, 8004 Zurich, Switzeriand L & %
Accredited by the Swiss Accradtation Senice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multitzteral Agreement for the recognition of calibration certificates
ciient | HCT Certificste No. |  D1900V2-5d061_Jan25
Gyeonggl-do, Republic of Korea
CALIBRATION CERTIFICATE
Ovpect D1900V2 - SN: 5d061

Calibraion procedure(s) QA CAL-05.v12

Calbration date January 20, 2025

Calbeation Equipment used (MSTE cifical for calibration)

Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz

This calbration certifcate documents the Iracesblity to national standards, which reslize the physical units of measuremants (SI).
The measwrements and the uncertainties with confidanoa probablity are given on the following pages and are part of the cerntficate,

All calibrations have been conductad In the closed laboratory tacilty: emdronment terperalure (22 £3)°C and humidity < 705,

Primary Stancards D Cal Date [Cerlificalo No,) Scheduied Cal
Power Sensor R&S NRP-33T SN: 100967 | 28-Mar-24 (No. 217-04038) Mar-25
Power Sansor R&S NRP18A SN: 101855 | 22-Jul-24 [No. 2000A315008547) Wi25
Spectrum Analyzer RAS FSYVAD SN: 101832 | 25-Jan-24 (No. 4030-315007551) J=n25
" Mismalch; Short [S4188] Allenuaior [54423] | SN: 1152 | 28-Mar-24 (No, 217-04050) Mar-25
OCP DAK-12 SN:T016 | 24-Sepi-24 (No. OCP-DAK12-1016_5ep2d) Sep-25
0CP DAK35 SN: 1240 124 | 1249_Sep2d) Sep-25
[ Relererce Probe EX3OV4 SN: 7348 | 10-Jan-25 (No. EX3-/348_Jan2s) b
DREdip SN: 1836 | 28-0ct-24 (No. DAEAIp-1835_0ci24) 025
Secondary Standars 5] Chock Dale (in house) Scheduled Chock
ACAD Source Bax SN:1000 | 26-May-24 (No. 675-ALAD_Source Box-240528) | May-25
Signal Generalor R&S SMB100A 82081 | 28-May-24 (No. 675-GAL15-SA588-240528) Way-25
Wm SN: 1102 | 22-May-24 (No. 675 IMsmaich_SMA-240522) WMey-25
Name Function Sig_nal_u_'a_
Caibrated by Pauio Pina Laboratory Technician — i

i
Approved by Sven Kinn Technicai Manager (,-_fu_;' T

This calibration certificate shall not be repeoduced except in full without written approval of the laboratary.

Issued: January 21, 2025

pay
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Calibration Laboratory of R S Schweizerischer Kalibrierdienst
Schmid & Partner " SN c mwn d':tlabnmoo

. N ‘ svizzero di taratura
Engineering AG PN S Swiss Calibration Service
Zeughausstrasse 43, 8004 Zurich, Switzeriand K74 '"'"‘_‘\.“‘
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muhtilateral Agreement for the recognition of calibration certlificates

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

» 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.

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

Additional Documentation
« DASY System Handbock

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 dipole is mounted with the spacer te pesition its feed point 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 positioned under the liquid filled
phantom. The impedance stated is transformed from the measurement at the SMA connector to the feed point. The Return
Loss ensures low reflected power. No uncertainty reguired.

« 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.

« 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 approximataly 95%.

Certificate No: D1900V2-5d081_Jan25 Page 2 of 6
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D1900V2 - SN: 5d061 January 20, 2025
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYE 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 = 6mm, dz = 1.5mm Graded Ratio = 1.5 mm (Z direction)
| Frequency | 1900MHz +1MHz |
Head TSL parameters at 1900 MHz
The %ollowing parameters and calculations were apphed.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mha/m
Measured Head TSL parameters (22.0 £0.2)°C 39.8 26% 1.40 mho/m #6%
Head TSL temperature change during test <05°C
SAR result with Head TSL at 1900 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters 24 dBm input power 9.75Wikg
SAR for nominal Head TSL parameters normalized to 1W 38.8 Wikg £17.0% (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL Condition
SAR for nominal Head TSL paramaters 24 dBm input power 5.12 Wig
SAR for nominal Head TSL parameters normalized to 1W 204 Wikg +16.5% (k=2)
Certificate No: D1800V2-5d061_Jan25 Page 3 of &

F-TP22-03 (Rev. 06) Page 256 of 333



H—a_ Report No. HCT-SR-2504-FC007-R1

D1900V2 - SN: 5d061 January 20, 2025

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 1900 MHz

Impedance 5030+54jQ
Return Loss -25.4dB

General Antenna Parameters and Design

| Electrical Delay [one direction) | 1.184 ns |

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to
the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end
caps are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
“Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still according
to the Standard. No excessive force must be applied to the dipole arms, because they might bend or the soldered connections
near the feedpoint may be damaged.

Additional EUT Data

| Manutactured by SPEAG

Centificate No: D1900V2-50061_Jan25 Page 40l 8
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January 20, 2025

System Performance Check Report
Summary
Dipale Frequercy INN2| LAY Power [dim)
DIPHNZ - SNS4061 1900 HSL b
Exposure Conditions
Phartom Secdon, TS Test Dstance [mm|  Baad  Croup, UD  Frequescy (MHZ), Chanel Number  Coewersion Factor  TSL Conductiiry (S/m) TS Permittioly
Mat 10 ow, 0 190,00 758 1.4 358
Hardware Setup
Martce TSL Measared Date Probe, Calibraticn Date DAE, Calbeation Date
VEP VEO Certer WL, 20250120 EXI0M4 - SN7340,2025-01-10 DAE4ip Se 1835, 2004-10-28
Scans Setup Measurement Results
Toom Scan Zoem Scan
Crid Exxeats () 0x30x30 Date 2025-01-20
Crid Steps [rere] SO0xB0X1S PiSARI g W/Kel 9.75
Sensor Surface (e 14 psSAR1Og W Kg) S0
Geated Grid Yo Powes Deift [d3] 030
Ceading Ratiz 1.5 Pawer Scaling Disabled
VAL NiA Scaling Facoar 8]
Sarface Detection WS 4 6p T5L Coerection Positive | Negative
Sean Mathed Mesiured

OdE~i7.5WKa
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D1300V2 - 8N: 5d061 January 20, 2025

Impedance Measurement Plot for Head TSL

S11 Smith (R+jX) Scale 1.00
>1 1.900000 GHz 50.304 Q5.407 O

10.00
5.00
0.00

-5.00
=10.00
~15.00
=20.00
=23,00
-30,00
-35.00

=1 190000 GHz -25.365 dB

1.70 1.a0 190 2,00 2,10
GHz
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Calibration Laboratory of S & i
Schmid & Partner ¢ Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratusy
Zoughausstrasse 43, 8004 Zurieh, Switaweland S Swiss Catibration Servics
Accraciied ty I Swes Accrediation Service [SAS) Accroditation 8o.: SCS 0108
The Swiss Acoreditation Service is one of the signatories to the EA
fuftieral Agreement for the recognition of catitwration certificates
Ciisnt HCT _ _ Cartificate No.  D2300V2-1010_Jul23
Otyect D2300V2 - SN1010°
Calteaiion provsdurels) QA CAL-05.v12 it
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Cabrabon dare: July 18,2023
.muMMWWNIMybmmm.mmmnmo, ¥ unis of (&N
The and the irfhers with confidence probazilty s gven on the folowing pagos and ars par of ihe cadticaty
All cusbrtiona have boon CONUALHE in v Cossd y aciny: 0 (22 = 0)°C and humicity < T0%.
Caltraton Equpmeont used (MATE critienl for cabbiration)
Primary Standanss 0N G Data (Caenily No. | Scheddnd Caitation
Pormir maler NP2 S 104778 30-Mar-23 (No. 217-D3804,0G805) Mar 24
Power secsor NRP-291 SN 103244 A0Mar-23 (No. 217-03804) Mar-24
Power ssesor NRP-Z51 SN 10345 J0-Mor-23 {No. 217.03805) Mar24
Aetorence 20 o8 Atenuator SN BHIEM (20k) 30-ar-23 (No, 21708806 Mar-24
Type-N msmatch coobinason SN: 319262 / 08327 B0-Mar-23 (No. 217-03310) Maor24
Aulerwncs Probe EX30Ve SN T4 10-Jan-23 {No. EX5- 7548 _JarEd) Jarr 24
IDAE! SN o 19-Dec-22 No. DAE4-S01_Dec22) Dec-23
L& ry Standesds 10w Chiack Dute (i house) L2 Check
| Powor meter E44198 SN GRaas 1 M75 30-0et-14 (in house theck Det-22) I house cheok: Oct 24
Fowar sanscr HP B4014 SN US3T200785 OF-0ct-35 (in housa chack Oc4-22) 1 houma chack: Oct-24
Powsr sensoc HF B481A SN MY 10EE3E T7-0ct-15 (in howse check Oct-22) n house check: Dat-24
& gansrinor ARS SMT-00 SN 100472 15 un-16 (n house ek Oct-22) i bousa chwek: Oct-24
Network Anssyzer Agiunt ES3584 | SN US4 1080477 31-Mas-14 [in fouse chock Oct-22) In house chack: Oct 24
Name Function Sgnatum
Caltirated by Puuc Pra Labonstory Tochnician k —
e __ g
Approwad by Svon Kien Techncal Manager S-w
' s 7l
ssosd Juy 192084
mwmxpmmummmwmmmpnmmmm.n | of ¥ —— - — a1

=
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Calibration Laboratory of L §  Schweizarincher Knlib

Schmid & Partner % c Service sulsse d'éalonnage
Engineering AG g Sarvizio wvirzwo di farstura

Zoughsusstrasse 43, B004 Zurich, Switswriand S S Swiss Catibration Service

Accrecing bry Ihe Swes Accrediaton Sendce (SAS) Accrecistion No.: SCS 0108

The Swiss Accreditation Service ik one of the signatories to the EA

Muttitmeesl Ag: for the of calbration certifcaine

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) |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 phantom.

* Heturn 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%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS2 V52104
Extrapolation Advancad Extrapoiation
Phantom Maodular Flat Phanom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, @y, dz = 5mm
Frequency 2300 MHZ = 1 MHz
Head TSL parameters
The lollawing parameters and calculations were apptad.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220'C N5 1,67 mha/m
Measured Hoad TSL paramaters (220+02)°C 38346% 1.88 mha/im + 6 %
Head TSL temperature change during test <05°C -
SAR result with Head TSL
SAR averaged over 1 em’® (1 g) of Head TSL Candition
SAR measurad 250 mW Input pawer 122 Wikg
SAR for nominal Head TSL parameless narmalized 1o 1W 48.3 Wikg = 17.0 % (ke2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measurad 250 mW ingut power 5.95 Whg

SAR for nominal Head TSL parsmaeters

nomalized 1o 1W

23.6 Wikg = 16.5 % (k=2)

Canficale No: D2300V2-1010_Ml23
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, transtormed 1o teed pont 4840-09 02

Return Loss -346d8

General Antenna Parameters and Design

| Etectrics: Detay (one direction) | 117008 ]

Aftar long term use with 100W redisted power, only & shght warming of the dipole naar the feedpoint can be measured.

The dipole is made of standard semirgid coaxial catle, The carter conductor of the feading line i directly connected 1o the
sagond arm of the digole. The anterna is theredors short-circulted for DC-signes. On some of the dipolas, smal and caps
are added 10 the dpols arms in orger to Improve matching when loaded according 1o the position as explained in the
*Measurement Conditions™ paragraph, The SAR data ara not aflected by this changs. The overall dipsie length is il
according to the Standard

No excessive lorce must be apphed to the dipole arms, bacauss thay might bend or the sokiered cannections near tha
leedpoint may ba d ged

Additional EUT Data

| Manutactured by | SPEAG

Canficate Na: D2300V2-1010_Jul23 Flage 4 ot &
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DASYS Validation Report for Head TSL

Date: 19.07 2023
Test Luboratory: SPEAG, Zurich, Switzeriand
DUT: Dipole 2300 MHz; Type: D2300Y2; Serial: D2300V2 - SN: 1010

Communication System: UID 0 - CW; Frequency: 2300 MHz

Medium parameters used: [ = 2300 MHz: o = 1.68 S/m; ¢, = 38.3; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(7.98, 7.98, 7.98) @ 2300 MHz: Calibrated: 10.01.2023
o Sensor-Surface: L4dmm (Mechanical Surface Detection)
«  Electromcs: DAE4 Sn601; Calibrated; 19,12.2022
s  Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

» DASYS52 32.10.4(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=Smm, dz=Smm

Reference Valve = 115.7 V/im; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 21.7 W/kg

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

Smallest distance from peaks o all points 3 dB below =49 mm

Ratio of SAR at M2 10 SAR at M1 = 56.5%

Maximum value of SAR (measured) = 18.9 Wikg

-3.40

-6.80

-10.20
13.60

-17.00

0dB = 18.9 W/kg = 12.76 dBW/kg

Cemficate No: D2500V2-1010_nl23 Paga5ol6
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Impedance Measurement Plot for Head TSL

Hle Vew Chanoel Sweep Calbrabon Tracs Scde Marker System Widow Hep

300000 GH:= $8. 4

N bbes 000 Tk e =: 0o
jatto L Ch1 Mg » |2 | ‘ I
RN L 100 2 99000 Gt
St CHY ENY | T 1-Pan Avg=20 Doy oL
Centiicate No: D2300V2-1010_Mt23 PapnBol s
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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.

F-TP22-03 (Rev. 06) Page 266 of 333
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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 Date

Calibration | Extenstion Deviation Deviation | Impedance | Impedance | Difference

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

Imaginary | Head(dB) | Head(dB)

Impedance
Head(Ohm)
Imaginary

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

Target Head(10g) | SAR(10g)

1999 | \/kg@17.0dBm | W/kg@17.0dBm

109(%) | Head(Ohm) | Head(Ohm) | (Ohm) Real
Real Real

07/19/2024 | 07/19/2025 17 2415 24 062 118 115 254 484 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
211 snithiR+j%) Scale 1.000 U [F1]

B :z.2000000 GHz 48.63%3 0 3.1009 0 TE& pH

(?Zm\

Trz 511 Log Mag 10.00 deg ko.ooo de [F1]
50,00

R 2.3000000 GHZ -29.350 dE
40,00

30,00
20.00
10.00
0. 000 L]

-10.00 .

-z0.00

-20.00

-40.00

-50.00

7.12G Z.16G Z.2G Z.24G 228G Z.322G Z.36G Z.4G Z.44G 2. 48G
Start 2.1 GHz 201 Lin 10 kHz 0 dém Stop 2.5 GHz

Result

Certficate | Measured Certficate | Measured
— | certificate | Certificate SAR | Measured Head | .. | Centficate SAR | Measured Head | _ .. . Difference | Certificate | Measured
Colloraion | EXOSHON | Electical | Target Head(1g)|  sAR(1G) | o |Taroet Head(100) | SAR(106) D";"(:’)" LT:;’;::) :'.':;’;l"':") (nohm';':::l L"::;:,: L"m:; (Ohm) | RetumLoss | Returnloss |Deviation(%) | PASS/FAIL

Delay(ns) | W/kg@17.0dBm|W/kg@17.0dBm| % W/kg@17.0dBm | W/kg@17.0dBm & o o \maginary | Imaginary | 'Maginary | Head(dB) | Head(ds)

07/19/2024 | 07/19/2025 117 2415 24 -062 118 115 254 484 48.693 03 09 3.1009 -4.0009 -346 2035 1517 PASS
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Muttilateral Agraement for the recognition of calibration certificstes

Client HCT Cartificate No. D2450V2-1049_Mar25
Gyeonggi-do, Republic of Korea
LCAUBRATION CERTIFICATE I
Otjacs D2450V2 - SN: 1049 !
' Calioration procedure|s) QA CAL-05.v12
‘ Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz
Calbration date March 13, 2025
mammmmmmnmmmmmmmmmammﬁu
The and the ties wth probabiity are gven on the lollowing pages and e part of the cenificate.
A caibrasions Nave been conducied in tne diosed Wiboriory tacilty: ervronmant lempersturs (22 .+ 3)°C and humidity < 70%.
Caltration Equpment used (MSTE criscal for caibestion)|
Primary Standards 1] Cal Date (Cerificato Mo, Schedukd Gl
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e
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Calibration Laboratory of AN S Schwetzerischar Kalibrierdienst
TN

Schmid & Partner S C oo e & o

Engineering AG e S Swiss Calibeation Service

Zoughausstrasse 43, 8004 2urich, Swazerand Rt

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

The Swiss Accreditation Service is one of the eignstories 1o the EA
Multilateral Agreement for the recognition of calibration coetificates

Glossary

TSL fssup smulating liguid
ConvF  sensitivity in TSL / NORM xy,2
N/A naot applicable or not measured

Calibration Is Performed According to the Following Standards

+ IECAEEE 82200-1528,"Measuramant Procedure For The Assessment Of Specific Absorption Rate Of Human Exposwe To
Radio Frequency Fiskds From Hand-Held And Body-Worn Wirsless Communication Devices - Part 1528: Human Modisis,
Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", Octaber 2020,

* KDB 865654, “SAR Measuremant Requirements far 100 MHz to 6 GHz*

Additional Documentation
* DASY System Handbook

Methods Applied and Interpretation of Parameters

* Measwemant Conditions: Further degils are avallabla from the Validation Repart at the end of the ceriflicate. Al figures
siated In the certificate are valid &t Ihe frequancy indicated.

. Mfami’arwmvnmT&Th-dpnbbmwmedmmlsmwpoamonnshodpomuwmmm
marking of tha fiat phantam section, with the arms oriented paraiiel 10 the body axis.

. wmwwmmmmmsammmmdwﬂhﬂ-mmumevlhallquuﬂled
phamom.mimmummmm"mmmnhsmmmmrwhmﬂpm The Ratum
Losambwmﬂmedpnwer.mmmimyromm

. WM:M&WMMMW“N:MWMM.Nourmmimymuud.

* SAR measuwed: SAR measured at the stated antenna input powar.

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

* SAR for nominal TSL parametsers: The measured TSL parameters are used to caiculate the nominal SAR resu.

The reported unoertainty of measurement |s statad as the standard uncertalnty of measurement multipied by the
mehaork-z.mchbruwmnldmnmonwmmnammmdwmwm

Cartificate No: D2450V2-104%_Mar2s Page20cf 6
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D2450VZ - SN: 1048

March 13, 2025
Measurement Conditions
DASY system configuration, as ‘ar as not given on page 1.
DASY Version | DASYS Module SAR 16.40 ‘
Extrapolation Advanced Extrapoiation
Phantom Modular Flat Pharsom
Distance Dipale Center - TSL 10 mm with spacer
Zoom Scan Resolution dx, dy = Smm, d2 = 1.5mm Graded Ratio = 1.5 mm (Z direction)
Frequency 2450MHz +1MHz
HSL parameters at 2450 MHz
The lollowing parametars and calculatiors werg appled.
Tempersturs Permittivity Conductivity
Nominal HSL parameters 220°C 382 1.80 mho'm
Measured HSL parametars 220 L0.2)°C 37.9 16% 1.88 mho/m 6%
HSL tamperature change during test | <05°C
SAR result with HSL at 2450 MHz
SAR averaged over 1 cm® (1 g) of HSL Conditicn
SAR hr_nomna.l HSL parametsrs 24 dBm input power 132 Whg
SAR lor nominal HSL parameters normaiized 1o 1W S26Whg £17.0% (k=2)
SAR averaged over 10 em? (10 g) of HSL I Condran
SAR for nominal HSL parametars 1 24 dBm InpuUt power 6.18 Wig
BSAR for nominal HSL parameters | normalzed 1o 1W 246 Whg =16.5% (k=2)
Cartficate No: D2450V2-1048_Mar2s Page 3 of 6
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D2450V2 - SN: 1042 March 13, 2025

Appendix (Additional assessments outside the scope of SCS 01 08)
Antenna Parameters with HSL at 2450 MHz

[ fmpedance 4950+86(0

| Return Loss 212d8

General Antenna Parameters and Design

[Eecirical Delay (one direction) I Ti6ne 1

AnevlongtrmusownhwOWmdimdmr,omam“rmnmdhmmmmmmwmmmu

The dipole s made of standard semirigid coaxial cable. The centar conducter of the Seeding line is directly connected to
the second amm of the dicale, The = therelore short-circuiled for DC-signals. On some of the dipoles, small end
mamiddodmthodooloumsinmno|mmomawnlmwhmbnd-dmmlmbmpwﬁmuwmnmu
"Measuwement Conditions™ paragraph. The SAR data are nat alected by this change. The overall dipole length is st according
lnmsmdaraNommmmmbowodhmadipdowms.beeeuceﬂnymighbomlormscmmcmmcﬁm
near the feadpoint may be damaged

Additional EUT Data

Manutactured by SPEAG |

Certificate No: D2450V2-1048_Mar2s Page 4ol B

Report No. HCT-SR-2504-FC007-R1

Page 272 of 333



H—a_ Report No. HCT-SR-2504-FC007-R1

D2450V2 - SN: 1048 March 13, 2025

Systam Performance Check Repert

Summary

Dore Frecuance Wil ™ Foww j2an(

B2e8002 - w104 U - -

Exposure Conditions

M Secten, TR Tew Dwtonis wer]  Mieed  Crowp S0 Fowperny [VME, Oharvned Nariser Cavwrmen Facnr T8 Costuntiotty [ny TSI Permrrwey
L ] ow, 0— 1450, 0 Tas - e
Hardwere Setvo

Mrurscee TS Memerns Dutn oD Camratine Dum DAE, Cltwation D

WP VES Canwe WL 202503413 EXTONS - INT349, 202501410 DARSG M IEDA 2026-10-28
Scans Setwy Mussurament Resubs

vers San 2z00n Scan

Crat fewm (e Wedey Duse 02-23-13
Crg Capn [k £304001s EEARIg TN Rg! i
Seoanr e lovv| 14 EISART0g Tw/eql L)
Cracedt e Yo Fowe Cret N a2
Craciag R ) Powe Scaleg Do
MAA A Scatrg Tacse 28]

Turtace Dewercn S - 6o 150 Carseetion Pontsn | Megatwe
Scmn Metted “oansm)

Q08 =~ 274W/Rg
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D2450V2 - SN: 1048 March 13, 2025

Impedance Measurement Plot for HSL

511 Smath (R+1X} Scaie 1.00
>1 2.450000 GHz 49.507 Q8626 |0

10.00
5.00
b.oo

-5.00
-10.00
-15,00
-20,00 6
-25.00

30.00

-35.00

>1 Z,45000D Grz -21.239 dB

730 740 750 260
GHe |
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Appendix: Transfer Calibration at Four Validation Locations on SAM Head"

Evaluation Condition

[ Phantom I SAM Fuad Phartom [ 7or cangm wrn coaRIOVZ AN |
SAR result with SAM Head (Top = C0)

SAR wvuraged ower 1 am® {1 g) of HSL Cengtion |

SAR fo¢ romna: HSL paramaters nommatzod o 1W AW E TSN e2) |

SAR avoraged cver 10 cm® (90 g) of HEL ondtion

B4R for namnal HS. parselury nomelized o 1% 26.1 Wi £ 16.9 % (kn2)
SAR result with SAM Head (Mouth = F90)

SAR averaged over 1 em? (1) of HSL Cordnge

EAR 1o ~omicml MSL parametars nomalzed oW 5T.2Wikg £ 17.5 % (ke)
SAR wvsraged over 10 om* (10 g) of HSL condion
SAR %or nominai HEL parsmatens normsieed o 1W 274 Wikg 2 163 % (=2

SAR result with SAM Head (Neck = H0}

HAﬂwtl.nm!u-'ﬂnluﬂﬁ. Congiton
| SAR for nominal HEL paramates nommalzed 1o 1W 539 Wikg £ 17.5 % (k=2)
SAR avacaged aver 16 em' {10 g) of HSL caonditan

SAR for nomingl =31 garsmeters

acraized o ‘W

25.0 Wik £ 10.8 % (k2

SAR result with SAM Head (Ear = D90)

BAR veraged over 1 om' {1 g) of HSL Condtion |
£AR v rominal HSL panwmetsry nanmuend i TW EWG L ITS 5% (ked) |
SAR averaged aver 10 em® (10 g) of MSL condtion

SAR fer namng HEL parameters normalized o 1W ATA WG £ 169 % (x=2)

¥ Asconsl aasesmes cutae e et sccpe of 505 0°08

Camscone No: D240V 1048 _Ma?n
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Report No. HCT-SR-2504-FC007-R1

Schwalzerischer Kalibrierdionst

Service suisse détalonnage
Sarvizio svizzero di taratura
Swiss Calibration Servics

Accreditation No.: SCS 0108

Cenificate No. D2600V2-1015_Apr24

client HCT
Gyeonggi-do, Republic of Korea
CALIBRATION CERTIFICATE
Ot D2600V2 - SN:1015 4 |7 2t
uire| §= 7o

Caltiaton procedureds) QA CAL-05.v12 U _%|gagsl o)

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Cabention date April 22, 2024

This calibration certificats documents the tracsanily 10 national standards, which malizs the physicsl unts of measuraments {54

L{!_-callhmmuﬂnm shall not be reprocuced except in full without written appronl of the

Y

Tham and the « s aith cord bablity are given on the fcllowing pages and we part of e cenicats.

Al callbrations havo been conaucsad in e chssd y faciity: tampenture (22 + 31°C and humidity < 70%

Calieation Equipmend used (M&TE crical for caliration)

Primary Standards v Cal Date (Certiticate No.) Schaduled Callbration

Power meler NRP2 SN 104778 26-Mar-24 (Na. 217-080368M037) Mar-25

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

Power sensor NRP-291 SN 103245 26-Mar-24 (No. 217-04007) Mar-25

Ralessocs 20 dB Attenuatos SN BHE304 (20K) 26:Mar-24 (No. 217-04046) Mar-25

Type-N msmatch combination SN: 310662/ 06327 26-Mar<24 (No. 217-0M047) Mar-25

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

DAE4 SN 601 30Jan-24 (No. DAE4-801_Jar24) Jan-25

Secondary Standards 102 Check Date (in housa) S Check

Powar meter E44158 SN: GB36512475 30-0ct-14 {in house check Oct22; In house check: Oct-24

FPowar sansot HP BETA SN, US37262789 07-0ct 15 (In house check Oct-22) in house check: Oct-24

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

AF genaraior RS SMT-04 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) I houss check: Oct-24
Nama Functon Sigrature

Calbrated by Joanna Lieshal Laboratory Technican '

Al
Approved by Svon Kihn Tochrical Manages

e

Sssuad: Apri 23 2024

Certificate No: D2800V2-1015_Apre4
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Calibration Laboratory of S, s s ischer Kalibeerdi
Schmid & Partner % C  Service suisse détalonnage
Engineering AG %\E Servizio svizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzerland 44','@‘\\\\0 S Swiss Calibration Service
Accrodited by tha Swiss Accredtation Servica (SAS) Accreditation No,; SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Mushtil | Agr nt for the gnition of calibration certificates
Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/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:

» Measuremant 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 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
probability of approximately 95%.

Cetificate No: D2600V2-1015_Apr24 Page 2 of 6
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Measurement Conditions

DASY system configuration, as far a5 nol given on page 1
DASY Version DASYS2 V52104
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 paramaters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 39.0 1.96 mha/m
Measured Head TSL parameters (220202)"C 3T426% 204 mhoim £ 6 %
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 naormalized to 1W 252 Wikg £ 16,5 % (k=2)
Certificate No: D2600V2-1015_Apr24 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 4840-510
Retumn Loss -252dB

General Antenna Parameters and Design

Electrical Delay (one direction) ] 1150 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 semirigld coaxial cable, The center conductor of the feeding line is diractly connected to 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 1o 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 stilt

according to the Standard.
No excessive force must be applied 1o the dipole arms, because they might bend or the soldered connections near the
feodpoint may ba damaged.
Additional EUT Data
| Manufactured by | SPEAG |
Certificate No: D2600V2-1015_Ape24 Pagedof &
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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: f= 2600 MHz; o = 2.04 Sim; & = 37.4: p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2011)
DASYS2 Configuration
« Probe: EX3DV4 - SN7349; ConvF(7.84, 7.84, 7.84) @ 2600 MHz, Calibrated: 03.11.2023
« Sensor-Surface: | 4mm (Mechamcal Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.01.2024
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Seral: 1001

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

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

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

Peak SAR (extrapolated) = 29.4 Wikg

SAR(1 g) = 14.5 W/kg; 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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Certification of Calibration

Object D2600V2 — SN:1015

Calibration procedure(s) Procedure for Calibration Extension for SAR Dipoles.
Extended Calibration date Apr.22, 2026

Description SAR Validation Dipole at 2600 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.

F-TP22-03 (Rev. 06) Page 282 of 333
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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:

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

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

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

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

F-TP22-03 (Rev. 06) Page 283 of 333
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Impedance & Return-loss Measurement Plot for Head TSL

511 smith(R+]jx) Scale 1.000 U [F1]
fl z.£000000 GHz S1.8&2 0 -1.4218 0 25970z pH

B
J

Start 2.4 GHz 201 Lin 10 kHz 0 dBm 10410 Stop 2.8 GHz
Trl 511 Log Mag 10.00 de/ Bo.000 dE [F1]
50,00
2.6000000 GHz -26.330 dE
40,00
20,00
20,00
10.00
0. 000 q
-10.00
1
-20.00 1
=-30.00
—40.00
-50.00
2.443 2. 485 2.523 2.560 7 A5 Z2.643 2. 680 2.723 2.760
Start 2.4 GHz 201 Lin 10 kHz 0 dBm Stop 2.8 GHz
Result
Certificate Measured Certificate Measured
Calibration | Extenstion | Corificate | Certificate SAR | Measured Head | j o, | Certificate SAR | Measured Head | (oo | \mpedance | Impedance | Difference | Impedance | Impedance | Dricrence | Certficate | Measured i
o i o [ e B e e et i | i | i | e | e e | e | e |
04/22/2025 | 04/22/2026 115 282 2.81 -0.35 1.26 1.25 -0.79 484 519 -3.500 -5.1 -14 -37 -25.2 -26.3 437 PASS
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Calibration Laboratory of A, S Schwelzerischer Kalib
Schmid & Partne” e G S Ieee i dmormece
Engineering AG P S Swiss Calibration Service
Zoughausstrasse 43, 8004 Zurich, Switzeriand ""I.{,_"_.\‘\\..“"
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates
Client HCT } 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 certificate d s the traceability to national standards, which reabze the physical units of measurements {SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

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

| Prmary Standards ] Cal Date (Cariificate NoJ Schedued Cal
|_Power Sensor RAS NRP-33T SN: 100967 | 28-Mar-24 (No. 217-04038) Mar-

Power Sensor R&S NRP18A SN; 101859 | 22-Jul-24 (No. 4030A315008547) Jul-25
| Spectrum Analyzer RASFSY40 | SN: 101832 | 26-Jan-24 (No. 4030-315007551) Jdan-25

Mismalghy; Shor| [54188] Attenuator [S4423] | SN: 1152 28-Mar-24 (No. 217-04050) Mar-25

OCP DAK-12 SN; 1016 | 24 Sept-24 (No. OCP-DAK12-101 4] Sep2b

OCP DAK-3.5 SN: 1249 23-Sept-24 (No. OCP-DAK3,5-1249. ) $80-25
|_Reference Proge EX30DV4 SN: 7349 10@3&%&2&% Jan-
L_DAEdip SN: 1836 | 28.0c1.24 (No. DAE4iD1836_Oct24) _Oat-25
|_Secondary Standards [ Chedk Date {in hoyse) Schedu'ed Check
| ACAD e Box SN: 1mwmmwmrm_
| Signal Generator RES SMB1G0A | SN: 182081 | 28-May-24 {No, 675-CAL16-54588-240528) May-25
|_Mismatch; SMA SN: 1102 22-May-24 (No. 675-Mismalch_SMA-240522) May-25

Name Function Signature
Calibrated by Paulo Pina Labaratary Technician :E_'—Zp
Approved by Sven Kohn Technical Manager géo\

Issuea: January 16, 2025
This calibration certificate shall not be reproduced except in full without written approval of the laboralory.
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Calibration Laboratory of <& . St erueunctac
Schmid & Partner ilacwRA € Servizio svizzero di taratura
Engineering AG P S Swiss Calibration Service
Zaughaussirasse 43, 8004 Zurich, Swiitzariand RN

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

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

Glossary

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

Calibration is Performed According to the Following Standards

« |IEC/EEE 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 point 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%.

Certlficate No: D3500V2-1040_Jan25 Page 2ol 6
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D3500V2 - SN: 1040 January 18, 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 Condition
SAR for nominal Head TSL parameters 20 dBm input power 6.52 Wikg
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 3ol 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-2504-FC007-R1

January 16, 2025

Impedance 53.90Q-32jQ
Return Loss -26.2dB
General Antenna Parameters and Design
[ Flectrical Delay (one diraction) I 11dns |

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

The dipole fs made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to
the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end
caps are added 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 1o the dipole arms, because they might bend or the soldered connections

near the feedpeint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificate No: D3500V2-1040_Jan25
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D3500V2 - SN: 1040 January 186, 2025
System Performance Check Report
Summary
Dipote Frequency IMH2] TSL Power [dBm]
D3500V2 ~ SN10&D 31500 HR n
Exposure Conditions

Prantom Section, TSL  Test Distasce [mm|  Band  Group, WD Frequency (MHz], Channel Number Comversion Factor  TSL Comauctivity [S/m!  TSL Permittwity

Pt 1 Cw, 00— 3500, 0 [V} .98 7y
Hardware Setup
Phantom TSL, Measured Cate Probe, Calibration Dace DAE, Calitration Dare
MFP VB.0 Center HSL, 2025-01~16 EXI0OV4 -~ SN7349, 20250110 DAE4ip Sn1236. 202410428
Scans Setup Measurament Results
Zoom Scan Zoom Scan
Geid Latents {mm)] 8xZBx28 Date 2025-01-18
Gl Stops fmm) SOX50%14 PISAR G IW/Kg) 0,52
Sencor Surface [mm 1.4 PISAR10g IW/Ka) 241
Graded Gnd Yor Paever Dnf1 [ae) -0.06
Gruding Ratie 15 Power Scaling teeabled
Mala NA Scaling Factor (48]
Senface Detucsion s - tip T8 Corestion Posive [ Negative
Scan Method Measuned

Inlerpolated S

0dB = 17.1 WKg
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D3500V2 - SN: 1040 January 18, 2025

Impedance Measurement Plot for Head TSL

S11 Smith {R+]X) Scale 1.00
>1 3.500000 GHz 53.937 0-3.240 jQ
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Ay, S Schwelzerischer Kslibrierdienst
Calibration Laboratory of S #y 7N Sirvios aukdes droERORNADS
Schimid & Partner % C  Servizio svizzero di taratura
Engineering AG = -y S Swiss Calibration Service
Zeughaussirasse 43, 8004 Zurich. Switzeriand e -2
Accredited by the Swiss Accrediation Sarvice (SAS) Accraditation No.: SCS 0108
The Swiss Accreditation Servics is one of the signatories to the EA
Multitateral Agreement for the recognition of calibration certificates
Clisnt HCT Cartificate No. D3700V2-1105_Sep24
Gyeanggl-do, Republic of Korea 5 J
CALIBRATION CERTIFICATE L E——— )
—_—— o % b ¢ ]
A2 -
Object D3700V2 - SN: 1105 Pr[See N3 7 7 o
N R PN o rmm‘g_—
Calbration procecure|s) QA CAL-22v7

Calibration Procedure for SAR Validation Sources between 3 - 10 GHz
Caibration date September 18, 2024

This cafibration certificate documends the traceubiity to national standards, which realize the physical units of measuraments {S1),
The maasurements and the uncertainties with confidence probability are given on the following pages and are part of the cartificats.

Al calibeations have besn conducted in the clossd Isboratory faciity: amvircnmaent tamperaturs (22 + 3)°C and humidey < 70%.
Calbration Equipment used (METE oritical for calitration)

Primary Standarcs D Cal Date (Certéicate Noj Scheduled Cal
[ Pawer Sensce R&S NAP-3aT SN: 100867 | 28-Mar-24 (No. 217-04028] Mar-25
" Pawer Sensor ASS NAPT8A SN101858 | 22-Jur24 (No. 2030A315008547] Ju28
Spactrum r K&S FEVA0 SN: 101832 | 25-Jan-24 (No. 4030-315007551) Jan-25
[ Mismatch; Short [54! :'ies' 5] Atianuaior [94423) | SN: 1152 | 26-Mar-24 (No. 217-04050) Mar-25
[ OCP DAK-12 SN: 1018 05-0ct23 (No. OCP-DAK12-1016_0ct23) D124
[ OCP DAK35 SN:1248 | 05-0ci-23 (No, OCP-DAKA5.1245_Oct23) Oct-24
Rafererce Proba EX30V4 SN:7348 | 03-Jun-24 (No. EX3-7349_Juna4) Jun-25
BAEdlp SNITE3E | 10-Jan-24 (No. DAEAIp-1836_Janad) Jen-25
[ Secondary Standards 16 Chach Date (in house) Scheculed Check
ACAD Sourcs Box | SN: 1000 28-May-24 (No. 675-ACAD_Source_Bax-240528) | May-25
& Generalor RES SME100A | SN: 182081 | 2B-May-24 (No. 6/5-CAL16-S4568-240528) May25
Mismaich; SWA TSNiT102 | 22-May-24 (No. 675-Mismaich_SMA-240522] May-25
Name Function Signature
Calibrated by Kee&inir Franié Laboratory Technician X
Approvad by Suen Kann Tochnical Manager ._? /é__r

Issued: Septembaer 18, 2024
This calibeation certificate shall not be reproduced except in full without written approval of the laboratory.
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Sy, S Schwalzerischer Kallbrierdienst
Calibration Laboratory of \\‘\\-\_////, -
Schmid & Partner % C Servizio svizzero di taratura
Engineering AG T S Swiss Callbration Service
Zoughaussirasse 43, 8004 Zurich, Switzeriand R
Accradited by the Swiss Acoreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signstories 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 applicabis or not measured

Calibration is Performed According to the Following Standards

« [EC/IEEE 62209-1528,"Measuremen! Procedure For The Assessmant Of Specific Absorption Rate Of Human Expasure To
Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices - Part 1528: Human Models,
Instrumentation And Procedures (Frequency Range of 4 MKz to 10 GHz)", October 2020.

+ KDB 865684, "SAR Measurement Requirements for 100 MHz 10 6 GHz*

Additional Documentation
* DASY System Handbook

Methods Applied and Interpretation of Parameters

* Measwement Conditions: Further detads are avaifable from the Validation Report at the end of the certificate. All figures
stated In the certificale are valid al the frequency indicated.

« Antenna Parameters with TSL: The dipole is mounted with the spacer to position is feed point exactly below the center
marking of the fiat phantom section, with the arms oriented paraliel to the body axis.

* Feed Point impedance and Return Loss: These parameters are maasured with the dipole positioned under the fiquki fllled
phantom. The impedance stated is transtormed from the measurement at the SMA connector to the feed point. The Return
Loss ensures low refiecied power. No uncertainty required.

* Eiectrical Defay: One-way delay between the SMA connector and the antenna feed paint, 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 connectar,

» SAR for nominal TSL parameters: The measured TSL parameters are used 1o 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 & normal distribution correspands 1o a coverage probabiity of approximately 95%
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D3700V2 - SN: 1108

Report No. HCT-SR-2504-FC007-R1

September 18, 2024

Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS Module SAR 1640
Extrapolation Advanced Extrapolation
Phantom Modudar Flat Phantom
Distance Dipole Center - TSL 10 mm with spacer
Zoom Scan Resolution | dx, gy = 5mm, ¢z = 1.4mm Graded Ratio = 1.5 mm (Z diraction)
Frequency | 3700MHz + 1MHz
Head TSL parameters at 3700 MHz
The following parameters and calculations were applied.
Temperature Permittivity | Conductivity
| Nominal Head TSL parameters 220°C a7.7 3.12 mho/m
Measured Head TSL parameters {22.0 £0.2)°C 374 6% 3.07 mho/m +6%
Head TSL tempersture change during test <05°C
SAR resuit with Head TSL at 3700 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Candition
SAR for nominal Head TSL parameters | 20 dBm input power 6.93 Wikg
SAR for nominal Head TSL parametors | normaiized to W 69,3 Wikg +19.9% (k=2)
SAR averaged over 10 om? (10 g) of Head TSL Condition T
| SAR for nominai Head TSL parameters 20 dBm Input power 254 Wy
SAR for nominal Head TSL. parameters normalized to 1W 264 Wikg =19.5% (k=2)
Cartificate No: D3700V2-1105_Sep24 Page 3ol 6
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D3700V2 - SN: 1105 Seplember 18, 2024

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

Impedance l 4700-1.4 0
Return Loss ] 29348

General Antenna Parameters and Design

Elactrical Delay [one direction) [ 1.138ns

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 ling is directly connected fo the
second arm of the dipole. The antenna is therefore short-circulted 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 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 foroe must be applied to the dipale arms, because they might bend or the soldered
connoclions near the feadooint may be damaged.

Additional EUT Data

| Manufactured by SPEAG
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D3

[~

=3
(=2
=

V2 - SN: 1105 September 18, 2024

System Performance Check Report

Summary
Dpale Meguetyy (N ™ Szwer (dSrr.
DIrouv: -1 iroe " 0

Expasure Conditions

Pharnam Section, TSI Taw Ohatance Imm|  Rard  Growp, UK Foeguency [MHa], Chamne! Mamber  Conversion Factor  TSL Conmucowity i TSL Sermintity

fla 18 ow. 0 1260, 0 CED 107 3

Hardware Setup

Mrarmam TS, Measired Dace Prose, Calbration Date DAL, Calisrasnn Date
MFP VE D Comes MAL, JU24- 00| & LXEOVA - $H7 149, 2026-08-08 DALéIp Sn1824, 70260710
Scans Setup Measuromant Results
Zazm Sean Lo Scan
Cood Extannts Iy dAxlBxiln Date 1024-U%-1 ¥

v50eta ARG W/ kg 693
Serraze Surfacs |mm . DISAR 1 Og wixg 754
Crated Grie Yo Prawer Drify Jos uoy
Cracing Aane 13 :.-.-: :m: Disavbedt
NAA WA Scabng Pactor (1] N
Surfecs Detpctizs VME - Sp TS Coerection N Soshive | Megatve
SCan Mool Neawured

P Dot atng

008« 318.7 WKg
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D3700v2 - SN: 1105 September 18, 2024

Impedance Measurement Plot for Head TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG
Zeughaussirasse

43, 8004 Zurich, Switzeriand

Accredited by the Swiss Accroditation Service (SAS)
The Swiss Accreditation Servica is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

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

Al cairations have been conducted In the cossd iaboralory faciity: envirenment lemperalure (22 + 31°C and humidity < 70%.

Calibration Equipment used (MATE critical for calibration)

Report No. HCT-SR-2504-FC007-R1

M, v
§<‘\_/N Vi o, S Schwalzerischer Kallbrierdlenst
z Service suisse d'étalonnage
5 = c Servizio svizzero di taratura
¥ I’d’-\\\\“: S Swiss Calibration Service
i

Accreditation No.: SCS 0108

This calitbration cartificate shall not be reproduced axcept In full without weitten appraval of the borstory.

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

Power maler NRP2 SN. 10¢778 26-Mar-24 (No, 217-04036/04037) Mar-25

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

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

Realerence 20 dB Attenuator SN: BHE394 (20k) 26-Mar-24 (No. 217-04046) Mar-23

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 10 # Check Date (In house) Scheduled Check

Power meler E44198 SN: GB39512475 30-Oct-14 (In housa check 0cl-22) In heuse chede Oct-24

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

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

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

Network Anatyzer Aglant ES358A | SN: US41080477 31-Mar-14 (In house check Oct-22) In house check: Oct.24
Name Functian
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Calibration Laboratory of S, S  Schweizerischer Kalibrierdienst
Schmid & Partner % C Servics suisse drétslonnage
Engineering AG H =N Servizio svizzero di taraturs
Zeughausstrasse 43, 3004 Zurich, Switzertand '-/,,,7,—?‘\‘,»‘ S swiss Calitration Service
Al
Accredited by the Swiss Accreditation Sarvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatorias to the EA
Multilaters! 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 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:

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 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.

Th?frelforted uncertainty of measurement is stated as the standard uncertainty of measurement
multip

probability of approximately 95%.

ed by the coverage factor k=2, which for a normal distribution corresponds to a coverage
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 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 39200 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:x6% 3.26 mhaim £ 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 1TW 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-572
Return Loss -21.1dB

General Antenna Parameters and Design

Electrical Delay (one 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 feading line s direclly connectad 1o the
second arm of the dipole. The antenna is therefore shont-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
[ Manufsctured by [ SPEAG B
Certificate No: D30D0V2-1086_May24 Page 4 of 6
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DASYS5 Validation Report for Head TSL

Date: 21.05.2024
Test Laboratory; SPEAG, Zurich, 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 - SN3303: ConvF(7.32, 7.32, 7.32) @ 3900 MHz; Calibrated: 07.03.2024
» Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
» Electronies: DAE4 Sn781: Calibrated: 16.02.2024
« Phantom: Flat Phantom 5.0 (front); Type: QDO0O0OPSOAA: Serial: 1001

« 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 Dnift = 0.08 dB

Peak SAR (extrapolated) = 18.4 Wikg

SAR(I 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 value of SAR (measured) = 13.0 Wikg

-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

G-

3 800000 !
71251 pF  -B.7276 0

1. 900000 GHz 87,858 mt

Ch1pwg= 20
Ch1: St 370000 GHz Stop 4 10000 GHz

oo [ ; ' 3400000 dHz -2} 124 dB

500 f——

| Y

500

|10 00

1900 = —
}20.00 ——

25 00 ’ R

000 : S = -

L35 00 — ——
A0 00 Ch g« R0
Chi: Kot 370000 B4z —— Stop 410000 GHx

3 (O [ 1 Avg=20Dclay : LeL

Centificate No: D3900V2-1086_May24 Page 60f6

F-TP22-03 (Rev. 06) Page 302 of 333

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



H—a- Report No. HCT-SR-2504-FC007-R1

Calibration Laboratory of e,

Schmid & Partner A=l
Engineering AG %

z-M 8004 Zurich, Switzertand BN

""'m\“\“

Accredited by tha Swiss Accrediation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cerificates

rmmmnmmnm»mmm,mmummmmﬁu
MWMNMMWWMnWmNmemMMNaW

Nummmmmmmmmmmuwumwmmvouammzz)'c“wawm

Calibrason Equipment used (MATE critial for calibraton)

Prmary Standards iD# Cal Date (Certificate No ) Scheduled Calibration
Power metar NRP2 SN; 104778 26-Mar-24 (No. 217-04036/04037) Mar-25

Power sensor NRP-201 SN: 103244 26-Mar-24 (No. 217-04036) Mar-26

Power sensor NRP-291 SN 103245 26-Mar-24 (No. 217-04037) Mar-25

Referance 20 dB Attanuator SN: BHG394 (20k) 26-Mar-24 (No. 217-04048) Mar-25

Type-N mismatch combination SN: 310082 106327 26-Mar-24 (No. 217-04047) Mar-25

Reference Probe EXIDV4 SN: 3503 07-Mar-24 (No. EX3-3503_Marz4) Mar-25

DAE4 SN 604 30-Jan-24 (No. DAEA-801 Jani24) Jan25

Secondary Stanards 0# Check Date (n house) Sct Check
Pawer meter E44198 SN: GBS 12475 30-Oct-14 {in hausa check Oct-22) In housa check: Oct-24
Power sansor HP 8481A SN: US37292783 07-0¢t-15 (in house chack Oct-22) in housa check: Oct-24
Powar saneor HP B481A SN: MY41093315 07-0et-15 {in house check Oct-22) In housa check: Oct-24
RF ganarator RS SMT-06 SN: 100672 15-Jun-15 (in hause check Oct-22) In house check: Oct-24
Natwork Analyzer Agilent EBISBA | SN: US41080477 31-Mar14 (in house chack Oct-22) In house check: Oct-24

Name Function

ﬂummmmuwmﬂmmnﬂmwﬂhwwdmwm.
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Calibration Laboratory of

Schweizerischer Kallbriesdienst
Schmid & Partner g Service sulsse d'dalonnage
Engineering AG Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzorland S

Swiss Calibration Service

Accredited by the Swiss Accreditation Senvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |IEC/IEEE 62200-1528, "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:
¢) 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 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 lo calculate the
nominal SAR result.

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

Cartificale Na: DSGHzV2-1107_Apr24 Page 2 of 11
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS52 V52,104

Extrapolation Advanced Extrapolation

Phantom Modutar Fiat 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 5750 Mz 1 1 Wiz
5800 MHz + 1 MHz

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

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 3549 4,71 mho!/m
Measured Head TSL parameters (22020.2)°C 3714+6% 4.65 mho/m £ 6 %
Head TSL temperature change during test <05°C — —

SAR result with Head TSL at 5250 MHz

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

SAR measured 100 mW input power 797 Wikg

SAR for nominal Head TSL parameters normakzed to TW 80.2 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 100 mW input power 229 Wikg

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

Centificate No: DSGHzV2-1107_Apr24 Page 3 of 11
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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 mholm

Measured Head TSL parameters (220£02)°C 36526% 505mhoim+6%

Head TSL temperature change during test <05°C e e
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 condition

SAR measured 100 mW input power 2.33 Wikg

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

The following parameters and calculations wera applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 354 5.22 mho/m

Measured Head TSL parameters (220+0.2)°C 363+6% 522 mha/m + 6 %

Head TSL temperature change during test <08°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 Wikg

SAR for nominal Head TSL parameters normalized to TW 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 Wha

SAR for nominal Head TSL parameters normalized to 1W 22.8 Wikg £ 19.5 % (k=2)
Certificate No: DSGHzV2-1107_Apr24 Page 4 of 11
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Head TSL parameters at 5800 MHz

The following parameters and calculations were appled

Report No. HCT-SR-2504-FC007-R1

F-TP22-03 (Rev. 06)

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 353 527 mhoim

Measured Head TSL parameters (220+0.2)°C B2:6% 527 mhoim + 6 %

Head TSL temperature change during test <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 7.89 Wikg

SAR for nominal Head TSL parameters 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 parameters normatized to 1W 22.5Wikg £ 19.5 % (k=2)
Cortificate No: DSGHzV2-1107_Apr24 Page 5 of 11
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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 4900-27iQ
Retumn Loss -30.8 dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 5420+19)0
Return Loss -27108B

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 561Q0+16102
Return Loss -246 B

Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed fo feed point 5530+05i0
Retumn Loss -2594dB

General Antenna Parameters and Design

| Etectrical Delay (one direction) [ 1.196 ns

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

The dipole is made of standard semirigid coaxial cabie. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
“Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied to the dipole ams. because they might bend 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: f= 5750 MHz: 6 = 5.22 S/m; 2. = 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: DASY S (IEEE/IEC/ANSI C63.19-2011)

DASY 52 Configuration:

e Prohe: EX3DV4 - SN3503; ConvF(5.39, 5.39, 5.39) (@ 5250 MHz, ConvF(5, 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: QDOOOPS0AA; Senial: 1001
o DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0; Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 73.63 V/m: Power Drift = 0.09 dB

Peak SAR (extrupolated) = 26,9 Wikg

SAR(1 g) = 7.97 Wikg; SAR(10 g) = 2.29 W/kg

Smallest distunce 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 W/kg

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 = 72.81 V/m; Power Drifi = 0.07 dB

Peak SAR (extrapolated) = 30.3 Wikg

SAR(1 g) = 8,17 W/kg: 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 M1 = 68%

Maximum value of SAR (measured) = 19.4 Wikg

Cerificate No: D5GHzV2-1107_Apr24 Page 7 of
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 71.06 V/m; Power Dnft = 0,09 dB

Peak SAR (extrapolated) = 30.9 W/kg

SAR(1 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 to 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 Vim: Power Drift = 0.08 dB

Peak SAR (extrapolated) = 31.1 Wikg

SAR(I g) = 7.89 Wikg: SAR(10 g) = 2.24 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 65.8%

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

dB
0

-7.00

-14.00
-21.00
-28.00

-35.00

0dB =194 Wikg = 12.88 dBW/kg
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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-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 85.8 Wkg * 20.3 % (k=2)
SAR averaged over 10 cm’ (10 g} of Head TSL condifion
SAR for nominal Head TSL parameters normalized 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 Candition

SAR for nominal Head TSL parameters normalized o 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 nomalized o 1W 240 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 normatized to 1W 23.9Wikg £ 19.9 % (k=2)
SAR result with SAM Head (Ear)

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

SAR for nomina! Head TSL parameters normalized 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 assesaments ouiside the current 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 Praniom | For usage with cSARIDVZRIL |

SAR result with SAM Head (Top)

SAR avaraged 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 nommalized 1o 1W 23.4Wikg 199 % (k=2)
SAR result with SAM Head (Mouth)

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

SAR for naming! Head TSL parameters nomalized 1o 1W B89.1 Wikg £ 20.3 % (k=2)

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

SAR for nominal Head TSL paramelers narmalized to 1W 254 Wikg £ 19.9 % (k=2)
SAR result with SAM Head (Neck)

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

SAR for nominat Head TSL parameters normalized o 1W 79.5 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

22.4 Wikg * 19.9 % (k=2)

SAR result with SAM Head (Ear)
SAR averaged over 1 em’ (1 g) of Head TSL Caondition
SAR for nominal Head TSL paramaters narmalized to 1W 56.6 Wikg £ 20.3 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR for nomanal Head TSL parameters normalized to 1W 19.1 Wikg £ 19.9 % (k=2)
:meommmummmscsmoa
Centificate No: DSGHzV2.1107_Apr24 Page 110of 11
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Certification of Calibration

Object D5GHzV2 — SN:1107

Calibration procedure(s) Procedure for Calibration Extension for SAR Dipoles.
Extended Calibration date Apr.19, 2026

Description SAR Validation Dipole at 5GHz

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:

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

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

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

The following dipole was checked to pass the above 3 requirements to have 2-year calibration period
from the calibration date:
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Impedance & Return-loss Measurement Plot for Head TSL

Trl 511 Smith(R+j<) Scale 1.000 U [F1]
H 5.2500000 GHz 48.755 0 1.6216 0 STEE pH

F
Start 5 GHz 201 Lin 10 kHz 0 dEm 10/10 Stop & GHz

511 Log Mag 10.00 des PO.000 dB [F1]
50,00

£.2500000 GHz -31.552 dE
40,00

I0.00
20.00
10.00
0. 000 L]

-10.00

-20.00

-30.00

-40.00

-s0.00 E.1G .25 4 £ 3G .43 E.EG E.&G E.7G .83 E.53G

Start 5 iGHz 201 Lin 10 kHz 0 dBm Stop 6 GHz
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Tri 511 smithiR+j*) sScale 1.000 U [F1]

[l 5.5000000 GHE 52.486% [0 -2.6964 0

Start 5iGHz 201 Lin 10 kHz 0 dBm 10410 Stop 6 GHz

511 Log Mag 10.00 de/ k0.000 dB [F1]
50,00

| 5.£000000 GHz -23.575 dB
40,00

30,00
20,00
10,00
0. 000 L]

-10. 00

-20,00

-30, 00

—40,00

-s8.00 5. 1G 5. 2G 5. 3G 5. 4G E.5G C A 5.7G t.8G =T
Start 5 GHz 201 Lin 10 kHz 0 dEm Stop 6 GHz
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511 Smith(R+]jx) Scale 1.000 U [F1]

[l 5.7500000 GHE S54.407 02,2807 O

Start 5iGHz 201 Lin 10 kHz 0 dBm 10410 Stop 6 GHz

Trl 511 Log Mag 10.00 de/ Po.oo00 de [F1]
50.00

| 5.7500000 GHz -21.5939 dB
40,00

20,00
20.00
10.00
0. 000 L]

-10.00

-z0.00

-30.00 1

—40,00

-Eo. a0

5. 1G 5. 2G 5. 3G 5. 4G E.5G 5. 6G t.7G 4k 5, &G =T
Start 5 GHz 201 Lin 10 kHz 0 dEm Stop 6 GHz
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Start 5GHz

201

Lin

0 dBm

10410
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Skop 6 GHz

cQo, 00
40,00
o, o0

14,00

-1a.00

1d.00

dE

¢ ko.ooo de [F1]

-40,00
-E0.0a0
Start 5 GHz 201 Lin 10 kHz 0 dBm Stop & GHz
Caration | Extenstion | Certficate | Certiicate SAR | Measured Head | o | certficate SAR | Measured Head [ 0| Cerifente | Measured || Cerifieate | Measured | pifference | certfcate | Measured
ot ot Electrical | Target Head(1g)|  SAR(1g) Teny | |Taroet Head(109) | SAR(109) osce | b P d(ohm) ue" ohmy | Ohm Real He::' ohm) H“":(ohm) (Ohm) Retumloss | Returnloss PASS/FAIL
’ Delay(ns) |W/kg@17.0dBm | W/kg@17.0dBm | ' W/kg@17.0dBm |W/kg@17.0Bm [ ' e o . ¢ Imaginary | Head(dB) | Head(dB)
Real Real Imaginary | _Imaginary
04/19/2025 | 04/19/2026 | 1.1% 401 4 “025 116 115 043 490 88 0200 -2 1.6 a3 308 316 260 PASS
Catration | Extenstion | Certficate | Certiicate SAR | Measured Head | o .| Certficate SAR | Measured Head [ 0 | Cerifente | Measured || Cerifieate | Measured | pifference | certfcate | Measured
ot o Electrical | Target Head(1g)|  SAR(1g) Teny | |Taroet Head(109) | saR(109) st | b "d(ohm) H "d(ohm) (Ohm) Real He::loh ) H“":(oh ) (Ohm) Retumloss | Returnloss |Deviation(%) | PASS/FAIL
€ e Delay(ns) |W/kg@®17.0dBm | W/kg@17.0dBm ul W/kg@17.0dBm |W/kg@17.0dBm|  '°9 e e = s ONM | maginary | Head(dB) | Head(dB)
Real Real Imaginary | _Imaginary
04/19/2025 | 04/19/2026 | 1.1% a1 4 256 118 117 043 542 525 1700 19 27 46 274 236 292 PASS
Catiration | Extenstion || Certficate | Certiicate SAR | Measured Head | o .| Certficate SAR | Measured Head [ 0| Cerifente | Measured | Cerifeate | Measured | pifference | certfcate | Measured
ot o Electrical | Target Head(1g)|  SAR(1g) Teny | |Taroet Head(109) | SAR(109) osce | b ”d(oh | ”d(oh | hm) Rest He::loh ) H“":(oh ) (Ohm) Retumloss | Returnloss | Deviation(%) | PASS/FAIL
ate e Delay(ns) | W/kg@17.0dBm|W/kg@17.0dBm ul W/kg@17.0dBm | W/kg@17.0dBm 09 AL || L) = — ON™ | maginary | Head(dB) Head(dB)
Real Real Imaginary | _Imaginary
04/19/2025 | 04/19/2026 | 1.1% 40 39 238 114 113 -088 561 544 1700 16 23 07 246 216 220 PASS
Cabration | Extenstion || Certficate | Certiicate SAR | Measured Head | o .| certficate SAR | Measured Head [ 0| Cerifente | Measured || Cerifieate | Measured | pifference | certfcate | Measured
ot o Electrical | Target Head(1g)|  SAR(1g) Teny | |Taroet Head(109) | saR(109) st | b ”d(oh | ”d(oh 3 | by Rest | ":'Oh > | w ":(oh ) (Ohm) Retumloss | Returnloss | Deviation(%) | PASS/FAIL
ate ate Delay(ns) | W/kg@17.0dBm|W/kg@17.0dBm ul W/kg@17.0dBm | W/kg@17.0dBm 09 ARG || LG m) Real. | Head(Ohm) | Head(Ohm) | *yaginary | Head(dB) Head(dB)
Real Real Imaginary | _Imaginary
04/19/2025 | 04/19/2026 | 1.1% 40 39 164 113 112 “0.44 553 526 2700 05 4 15 259 241 -695 PASS
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Calibration Laboratory of

‘.\-'\::‘J‘I'y,,

SN, Schweizerscher Kalibrerdienst
Schmid & Partner =% Sarvice sulsse détalonnage
Engineering AG o Servizio svizzero df taratura
Zeughaasstrasse 43, 8004 Zurich, Switzerland mﬁ Swiss Calibration Service
Accredited by (he Swiss Accrecitation Sarvice (SAS) Accreditation No: SCS 0108

The Swiss Accreditation Service is ons of Ihe signatories to the EA
Multilateral Agreemant for the recognition of caliberation certificates

This calitiration certiicale documants e Irecsstlily 1 nabona! stan0ars. wivch realze e phrysHical umils of messuremenss (81)
The messurements and e uncertainties with cocfidencs probabilfy are ghven on the following pages and are part of e certficate.

Al cibrations huve been cantucted in the dosed y factity. (22 & 2°C and humidity < T0%.

Calbeation Equipment usad (METE aritical for calibration)

Primary Starcaeds o# Cal Date (Certficale No ) Schaduix) C:

Fowar sensce RAS NRP3IT SN 100087 25-Mar-24 (No. 217-04038) Mar-28

Reference 20 ¢B Alterustor SN B304 (20x) 26-Mar-24 (No. 217-00048) Mar-24

Mamateh combination SN: 34224 ) 3800 Z8-Mar-24 (No. 217-04050) Mar.28

Refursncy Probe EX3DVA SN: 7405 01-Juk24 (No. EX3-7308_Ju24) Ju25

DAE4 S 508 Zr-Mar24 (No DAEA.908 Mar24) Maf-25

Secondary Standards D # Chack Date {in hoesa) Schwduied Check

RF genarator Anspico APEINZOG | SN 827 15-Dec-18 (in house check Jan-24) In house chogic Jan-35
Power senscr NRP-Z23 SN 100186 10-48n-19 {in house check Jan-24) ¥ house check: Jan-25
Power sensor NRP-187 SN 100850 285-Sep-22 (in house check Jan24) 1 house check. Jan-25
Notwork Anatyzer Keysight ES0B34 | SNIMYS4504221 31-0c118 (in house chack Oct32) n house check: Oct-24

Cadbrated by:
Approved by
Issusd: Septermer 18, 2024
Tha calbeation cerficats =nal rot ba rop ezt In full wigwut wilen o me ory.
Cartificate No: DB 5GH2ZV2-1012_Sep24 Page 1 of 6
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Calibration Laboratory of A,

SN § b Kalibsri
Schmid & Partner - = ¢ Service sulsse d'étalonnage
Engineering AG 2 o Servizio svizzero di tarsura
Zoughausstrasse 43, 8004 Zurich, Switzsand K S swiss Cauibeation Service
il 4
Accradited by the Swas Accreditation Sendce (SAS) Aceroditation No.: SCS 0108

The Swiss Accreditation Sarvice is one of the signatories 10 the EA
Muttilsteral Agreement for the recognition of calibeation certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:
a) IECHEEE 62209-1528, "Measurement Procedure For The Assassment Of Specific Absorption Rate

Of Human Exposure To Radio Fraquency Fiekds From Hand-Held And Body-Worn Wirgless
Communication Devices - Part 1528: Human Models, Instrumentation And Procedures (Frequency
Range Of 4 MHz Te 10 GHz)", October 2020.

Additional Documentation:
b) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

Antenna Paramelers 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 ortented paraliel to the
body axis.

Feed Point Impedance and Refurn Loss: These parameters are measured with the dipole positioned
under the liquid filled phantom. The Retumn Loss ensures low reflected power. No uncertainty
requirad

SAR measured; SAR measured at the stated antenna input power.

SAR normalized: SAR as measured, normalized 10 an input power of 1 W at the antenna connector.
SAR for nominal TSL parameters: The measured TSL parameaters are used 1o calculate the nominal
SAR result

The absorbed power density (APD): The absorbed power density is evaluated according fo
Samaras T, Christ A, Kuster N, "Compliance assessment of the epitheltal or absarbed power density
above 6 GHz using SAR measurament systems”, Bioslectromagnetics, 2021 (submitted). The
additiona! evaluation uncertainty of 0.55 dB (rectangular distribution) is considered

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%.

Certificats No: DO.5GH2V2-10M2_Sep2d Page2 ol &
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Measurement Conditions

Report No. HCT-SR-2504-FC007-R1

DASY system configuration. as far as not given on page 1,
DASY Version DASYE Vi6.2
Extrapolation Advanced Extrapolstion
Phantom NModular Flat Phantom
Distance Dipole Center - TSL sSmm with Specer
Zoom Scan Resolution dx, dy = 3.4 mm, dz =14 mm Graded Ratio = 1 4 (Z direction)
Froquency 6500 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 345 6.07 mhao/m
Measured Head TSL parameters (220x02)°C 3M626% 624 mhoim £ 6 %
Head TSL temperature change during test =g5°C — -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measurad 100 mW input power 29.7 Wikg
SAR for nominal Head TSL parameters normalized to 1W 297 Wikg £ 24.7 % (k=2)
SAR averaged over & cm® {8 g) of Head TSL Condition
SAR measured 100 mW input powar 6.64 Wika
SAR for nominal Head TSL parameters nomalized fo 1W 66.5 Wkg £ 24.4 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 100 mW Input power 545 Wikg
SAR for nominal Head TSL paramelers nommalized to 1W 54.6 Wikg 1 24.4 % (k=2)

Certificats No: D6.5GHzV2-1012_ Sep2s
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed 1o feed pont 5110-65j0
Retumn Loss -251dB
APD (Absorbed Power Density)
APD averaged over 1 cm® Condition
APD measured 100 mW input power 296 Wim*
APD measured noemalized to 1W 2060 Wim® £ 29.2 % (k=2)
APD averaged over 4 cm? condition
APD measured 100 mW input power 133 Wim*
APD mesasured nommalized to W 1330 Wim'® £ 28.9 % (k=2)

*The ruporied APD values have baen derfved using the nsSAR g and peSARSgG

General Antenna Parameters and Design
After long term use with 100W radiatad power, only a slight warming of the dipole near the feedpoint can be measwed

T dipole is made of standard semingid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the digole. The antenna is thesefore short-circuited for DC-signals. On some of the dipoles, small end caps
am added to the dipole arms in order to improve maiching when lcaded according 1o the position a8 explained in the
‘Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length (s ssill
according to the Standard,

No excessive force must be applied fo the dipole arms, because thay might bend or the sokiered connecthions near the
feedpoint may be damaged

Additional EUT Data

Manufactured by | SPEAG

Certificate No: 06 5GHzV2-1012_Sep24 Pape 4 of 6
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DASY6 Validation Report for Head TSL

Measurement Report for D6.5GHz-1012, UID 0 -, Channe! 6500 {6500.0MHz)

Device under Test Properties

Name, Manufacturer Dimensions [mm) IMEI
D6.5GHz 16.0 x 6.0x 300.0 SN 1012
Exposure Conditions
Phantom Position, Test  Band Group, Frequency
Section, TSL Distance uip [MMz] Factor
[mm]
Flat, HSL 500 Band cw 6500 5.14

Hardware Setup
Phantom TSL
MFF V8.0 Center - 1182 HEBLE00-10000VE

Scan Setup

Zoom Scan
220x220x220
s 14x34x14
rface [mm 14

Sensor

Graded Grid Yes
Grading Ratio 14
MAIA N/A
surface Detection YMS+Bp
Scan Method Measured

Cartificale No: DE.SGH2Y2-1012_Sep24

F-TP22-03 (Rev. 06)

Probe, Calibration Date
EX3DV4 - SN7405, 2024-07-01

Messurement Results

Date

psSARLE [W/Kg)
pSSAREg (W/Kg]
psSAR10g [W/Kg]
Powes Drift [dB)
Power Scaling
Scaling Fax
TSL Correctio
M2/M1 (%]
Dist 3dB Peak [mm]

Conversion

TSL
Permittivity

36

DAE, Callbration Date
DAEA Sn208, 2024-03-27

Zoom Scan
2024-09-17, 13:56
29.7

6.64

545

0.02

Disabled

No correction
50.5
438
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Impedance Measurement Plot for Head TSL

Curtificate No: DE.SGHzV2-1012 Sap24 PapueBolb
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Calibration Laboratory of X s {scher Kafibrierdi
Schmid & Partner % (S: Service suisse détatonnags
Engineering AG B g Servizio avizzaro dl taratura
Zeughaussirasse 43, 8004 Zurich, Switzerdand % ot Swiss Calibration Service
Accrecited by the Swas Accrodiation Service (SAS) Accreditation No.. SCS 0108

The Swiss Accroditation Servics is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Clent  HET e Certiicate Mo 5G-Veri10-1018_Apr24
Gyeonggi-do, Republic of Korma
Objoct 5G Verification Source 10 GHz - SN: 1018
Calitrwton procedurads) QA CAL-45.v5
Calibration procedure for sources in air above 6 GHz
Calbwution date: April 17, 2024
This calibration ¢ e ity 0 which) 1eaize the pryxical unsts of measuremants (54

The messutemants and tha Uncamnanies with confidence protabilty ame given on the Telkrwing pagies and ars pan of ha caniticase.

All calibrations have desn conduckd in the closed laboratory taciity; snvitormeant lempertie (22 = 310 and humedity < 0%

Caitration Equipmen! used (MATE crtical far caltimtion)

Primary Standanss e Cal Date {Certificate No.) Schedulad G 4
Retarsros Probe EUMmWY3 SN: §374 04-Doc-23 (No. EUMM-2374_Dec23) Dac-24
DAL SN: 1602 08-Now23 (No. DAESp-1002_Nov23) Nov-24
is v Sandards |ID¢ Check D (in housa| Schedued Check
FF ganecalor RAS StaF 1004, ISN 100184 2S-Nov-23 (In house check Now-23) In nause check: Now24

Fomer sensor AAS NGP1BS10 | 5N 101258 29-3400-23 {in howse check Now-23)

In house check: Nov-24
Network Analyzer Keysight ES0E3A | SN: MYS4504221 31-Cct-19 (in house check Oc122)

In bouse cheoy: Oct-25

P I A
2 'l 2H |
4 " %
| c___"jg:',i"" 5 (8 ,F{-:f'!‘__l
8 AW W [ gaY.by.09
Name Function Signatum
Caltwated by Lt Kiynes Labartory Techrrcian :a;/%w
Approved by Sven Kahn Tectwical Maragar

Esuaedt Apnl 20, 2024

This caliralion cortficate shall nol bs mproguced except in il without written appraval of ®1a Iaboratory

Camticate No: 5G-Von10.1018_Apr24 Page 1 of B
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Calibration Laboratory of \‘@’% g e Kakdic
Schmid & Partner S Service suisss o etalonnage
Engineering AG —— Servizio svizzero di taratura
Zeughausstrasse ga. 2004 Zurich, Switzeriand i‘-;@‘\? Swies Calbration Service
Artredited ty the Swiss Accrediation Service (SAS) Accruditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 10 the EA
Multitatera) Agreament for the recognition of calibeation cartificates

Glossary
cw Continuous wave

Calibration is Performed According to the Following Standards

* Intemal procedure QA CAL-45, Calibration procedure for sources in alr above 6 GHz,

» |EC/IEEE 63195-1, “"Assessment of power density of human exposure to radio frequency
fields from wireless devices in close proximity to the head and body (frequency range of 6
GHz to 300 GHz)", May 2022

Methods Applied and Interpretation of Parameters

» Coordinate Systemn: z-axis in the waveguide horn boresight, x-axis is in the direction of the
E-fleld, y-axis normal to the others in the field scanning plane parallel to the homn fiare and
homn flange.

* Measurement Conditions: (1) 10 GHz: The radiated power is the forward power to the horn
antenna minus ohmic and mismatch loss. The forward power is measured prior and after
the measurement with a power sensor. During the measurements, the hom is directly
connected to the cable and the antenna ohmic and mismatch losses are determined by far-
field measurements. (2) 30, 45, 60 and 90 GHz The verification sources are switched on for
at least 30 minutes. Absorbers are used around the probe cub and at the ceiling to minimize
reflections.

* Hom Positioning: The waveguide hom is mounted vertically on the flange of the waveguide
source to allow vertical positioning of the EUmmW probe during the scan. The plane is
parallel to the phantom surface. Prabe distance is verified using mechanical gauges
positioned on the flare of the hom.

* E- field distnibution: E fieid is measured in two x-y-plane (10mm, 10mm + A/4) with a
vectonial E-field probe. The E-field value stated as calibration value represents the E-field-
maxima and the averaged (1cm? and 4cm?) power density values at 10mm in front of the
horn.

* Field polarization: Above the open horn, linear polarization of the field is expected. This is
verified graphically in the field representation,
Calibrated Quantity
* Local peak E-field (V/m) and average of peak spatial 4cg'r:!)onents of the poynting vector

W/m*) avera over the surface area of 1 and at the nominal operational
requency of the verification source. Both square and circular averaging results are listed.

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

Certificate No. 5G-Ven10-1018_Apr24 Page2at 8
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Measurement Conditions
DASY systern configuration. as far as not given on page 1.
DASY Version DASYS Module mmWave V32
Phantom 5G Phantom
Distance Horn Aperture - plane 10 mm
Number of measured planes 2 {10mm, 10mm + A'4)
Frequency 10 GHz 4 10 MHz

Calibration Parameters, 10 GHz

Circular Averaging
Distance Horn Prad' | Max E-field | Uncertainty Avg Power Density Uncertamty
Apertura to (mw) (Vim) (k=2) AV (oPDne, puFTnote, paf Dimartls) (k=2)
Measured Plane (Wim*)
1em?* 4 cm?
10 mm 833 154 127 d8 614 57.0 1.28dB
Dustance Hom Prad' | Max E-field | Uncenainty Power Dansay Uncenainty
Aperture to (mw) (Vim) k=2) psPDne, psPDiots, psPDmod+ (k=2)
Measured Plana (Wim*)
1em® 4 cm®
10 mm 933 154 127 dB 61.0,61.5,61.7 | 56.5 57.1,573 1,28 d8
Square Averaging
Distance Hom Prad® | Max E-field | Uncensinty Avg Power Densdty Uncertainty
Aperure to (mW) (Vim) (k=2) AVQ (g 0ne, e Disty, casDimode) (k= 2)
Maasured Plane (Winr')
1 cm? 4 o
10 mm 933 154 1.27dB 614 56.9 1.28 dB
Distance Hom Prad’ | Max E-field | Uncenainty Power Density
Aperture to (mW) (Vim) k=2) psPDn+. psPDtot+, psPDmod+ (k=2)
Measured Plane {(W/m?)
1em? 4cm?
10 mm 3.3 154 1.27dB 61.0,61.5,61.7 | 56.4,57,0,57.2 128 0B
Max Power Density
Distance Hom Prad® | Max E-field | Uncertainty Max Power Dgasity Uncertainty
Aperture to (mw) {Vim) (k=2) Sn, Stot, Stot) (k=2)
Measured Plane (W/m®)
10 mm 933 154 1.27 dB 62.6,63.1,63.3 1.28 a8
! Asseesed chmic and mismatch loss plus numencal ofset: 0.30 dB
Certdicate No: 5G-Ven10-1018_Apr24 Page 30f 8
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H—a_ Report No. HCT-SR-2504-FC007-R1

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters

Impedanca, transtformed to feed point 49504+ 070jQ
Return Loss -412dB

Impedance Measurement Plot

LIAIA Metuced Anntiin

N Mdae T Tice T [EoF
PR 11 Sieh (Rela) hrale 1,000 u [F1) —
1 10.000000 @tz AR ATR A O, 04 W L) O -

TFI 511 Lag Mag 5.000 e/ Bt 20,08 oo [m1

»1 10.000000 wns 41,380 e

Centificate No: 5G-Ven10-1018_Apr24 Pagadola
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H—a_ Report No. HCT-SR-2504-FC007-R1

DASY Report
Measurement Report for 5G Verification Source 10 GHz, UID O -, Channel 10000 {10000.0MHz)

Device under Test Properties
Name, Marmsfacturer Dimenwions [mm) IMe DUT Type
5G Vinification Source 10 Gts 1000 % 1000 % 172.0 SN 1018

Exposure Conditions

Phantom Section Position, Test Distance 8and Group, frequency IMMz), Conversion Factor
[mm] Channel Number
50 10.0 =vm Vilidation band ow 10000.0, 10
10000

Hardware Setup

Phantom Medwm Probe, Culibration Date

mmWawe Fhastom - 1000 Air EUmmWVI - SN9374_FL550H,
1023-12.04

Scan Setup Measurement Results
5G Scan G Scan
Sensor Surface {mm] 100 Date 2240417, 09:50
MaLa MAIA not used Avg. Area |om) 1.00
Awg. Type Cirtular Aver aging
n+ |W/m" 1.0
tats (W/im' OL5
p=POmods [W/im' E1.7
MaeiSn| | 6206
M| Stot) i 63.1
! 633
154
Power Drtft [dll] 000

Cartfficate No: 5G-Ver10-1018_Apra4 Page 50f8
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DASY Report

Measuremant Report for 5G Verification Source 10 GHz, UID 0 -, Channel 10000 (10000.0MHz)

Davice undor Test Propertios

Name, Manufacturer

5G Verfication Souree 10 GMz

Exposure Conditions
Fhantom Section

Hardware Setup
Prantom

e ove Paantom - 1002
Scan Setup

Sensor Surface [mm]
MAIA

Démaensions [mm) Mg DUT Type
WO xI000» 1700 Skolms
Position, Test Distance Nand Group, Frequency [MMz},
[mmm] Channel Number
10.0 mm Vaildation haed oW 10000.0
100X
Medum Probe, Calibiration Date
Nr EUMMAVY3 - SNS3T4 F1-55GH
20231704
Moeasuromant Results
5G Scam

wo
MAIA not usedt

Dete

hvg. Aren [om']
Avg. Type
PPOne [W/m
PO [Wim

W/m]

) IWim?

Exee |V/m
Power Dreft jat:

Certficate No; 5G-Ver10-1018_Apr24

F-TP22-03 (Rev. 06)

Pagedol 8

Report No. HCT-SR-2504-FC007-R1

Cooversion Factoe

10

DAE, Calibration Date
DALip Sn1602
2025-11-08

G Scan
20240417, 08:50
400

Clrostar Avirwging
50.%

871

573

62.6

63.1

638

154

0.00
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H—a_ Report No. HCT-SR-2504-FC007-R1

DASY Report
Measurement Report for 5G Verification Source 10 GHz, UID 0 -, Channel 10000 (10000.0MHz)

Davice under Test Properties

Name, Manufacturar Dimensions [mm) IMEI OUT Type
86 Vertheation Sowrre 10 Gha 1000x L0OD« 1720 SN J018
Exposure Conditions
Prancom Secton Fosition, Test Distance Bang Group, Frogeency (M), Conversion Factor
fmm| Chanre| Sumber
56 10,0 mm Valganon band Cw 10000.0, 1
10000
Hardware Setup
Phantam Mesum Prebe, Calibration Date DAE, Galibration Dme
W v Fhontom + 1002 Ny EUmMmWY3 - SN9374 FL55GH) DALGp Sn 1602,
20231204 2023-11-08
Scan Setup Measurement Results
5G Scan 56 Scan
Sersar Serface fmm) 100 Oxte 20240417, 0550
MAA MAMA not used Mg Aea [an’) 100
Aeg- Type SGuan Avwragey
pEPDee |W, &0
paPOgote 1.5
pePDmods | (3%,
SN {W/ g2 0
Mas(Ston) TW/m) 031
Man( | Sean]) Pw/m?| (A8}
Ea [V/n) 154
Powar Dvilt [d8 100
Certificass No: 5G-Veri10-1018 Ape24 Pape 7ot 8
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DASY Report
Measuremant Report for 5G Verification Source 10 GHz, UID 0 -, Channel 10000 (10000.0MHz)

Device under Test Properties
Name, Manufacturer Dirmerions [men | INE} DUT Type
56 Vertfication Source 10 GHz WO0x 00X LTLL SN 1018

Exposure Conditions

Phantom Section Position, Test Distante fland Group, Fewguency [MMz) Coewersion Factor
[rmes) Channel Number
G 100 mm Validatian band cw 10

Hardware Setup

Phantom Medium Probe, Caibration Detn DAE, Cafibration Date
e ave Fhantom - 3002 Alr IUrmmWV3 - SH9374 F1-55GH. DALSg SmIb02
2023-1204 20251108
Scan Setup Measurement Results
%G Scan 5G Scan
Sensor Surface [mm] 100 Date 20240417, 0350
MAA MALA ot (ves Avg, Area lem?) 1.00
Avg. Ty SHuare Averagng
20N (Wim'| w.Aa
PO [W/m] $7.0
pPOmods ['W/m?| 51.2
Mex|Sn) [W/m7| 62,6
631
| 613
Ee [VIM 154
Fower Ol [uD) 0.00
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