H—a- Report No. HCT-SR-2506-FC015-R3

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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Impedance Measurement Plot for Head TSL
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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-2506-FC015-R3

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
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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

i . o
000 o -

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 189 of 212
The report shall not be (partly) reproduced except in full without approval of the laboratory.



F-TP22-03 (Rev. 06)

Callbration Laboratory of S

Schmid & Pattner %
ngineering &

Zeughausstrasse 43, B004 Zurich, Switzeriand %@

Accarodited by the Swiss Accreditation Sarvica (8AS)
The Swiss Accreditstion Secvice is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificates

Report No. HCT-SR-2506-FC015-R3

S Schwelzerischer Kalibrierdienst
(7 ) c Service suisse d'étalonnage
Servizio svizzero di taratura
9, S Swiss Calibration Service
-

Accreditation No.: SCS 0108

-

chent | HCT Cartificate No. l D3900V2-1019_May25
| Gyeonggh-do, Republic of Korea | J
CALIBRATION CERTIFICATE
Object D3900V2 - SN: 1019
Calbration procedureds) QA CAL-22v7
Calibration Procedure for SAR Validation Sources between 3 - 10 GHz
| Calbraton date May 21, 2025

This calbration cectificars documants the fraceablity to nasional standacds, which realize the plysical units of measuremsats (SB,
The measurements and the uncertaltias with confidenca peobability are given an the billowing pages and ara par of the cartificate.

All calbrations have bean conducied i the ckised aboratory fackity: errdronment temperatura (224 3°C and humidiy < 70%.
Calbrason Equipment used (MATE critical kor calbration)

Primary Standards 4] Cal Date (Cartificate No. Scheduled Cal
Power Sonsor RAS NAP-33T SN 100867 25 (No. 217+ Mar-26
POWES SE501 RS NAF 184 SN 10188 | 06-Feb-25 (No. 4030A31500a541) Fob 26
Spectrum Analyze: RAS FSVAD 101832 | 29-Jan-25 (No, 4030A315009658) Jan-26
3.5mm msmaich combinason SN: 1152 24-Mar-25 (W0, 217-0429G} Mar26
OCP DAK-12 SN 1016 24.Sept-24 (No. OCP-DAK12-1016_Sap24) Sop-2s
OGP BAKAS SN- 1248 23-Sapt-24 (NO. OGP-DAKS, 5-1245_Sep2d) Sep-25
Aedarence Proba EXIOVA SN T34 10-Jan-25 (No. EX3-7340_Janzs) JandE
DAEdp SN: 1636 17-Apr-25 (No. DAEAIp-1836_Ape25) Ape-26
Secondary Standards (5] Chedk Date (n house) Schaduea Chock
ACAD Setup 1 SN: 1000 28-Ma-24 [No. 675 -ACAD_Saurce_Bax-040628) | May-25
Snal Geneator AAS SMB100A SN:TB2081 | 28-Mary-24 [N, 675-CAL16-54565-240528) WMay-25
Mismanch; SMA SN: 1102 | 22-May-24 {No. 675-Mismaich_SMA-240522) May-25

Name Function Sipnature

- =T
Calibeated by Paulo Pina Laboratory Tochnician e QSC_B
C———

Appeovad by Sven Kiha Technical Manager ': / /// )M

This cafibention certificats shal not be reproduced except In full without wrstan approval of the laboratoey.

Issund: May 21, 2025

Cartificate No: D3900V2-1019_May25
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Cali n Laboratory of S Schwelzerscher l_tnummu
et VRS, G Dirvie suews ¥ utrmsge

N 3 8 ro di taratura
Engineering AG 2/ S Swiss Calibration Service
Zeughausstrasse 43, 8004 Zurich, Switzerland \.. -
hccratited by the Swiss Accreditation Service [SAS) Accreditation No.: SCS 0108
Tho Swiss Accreditation Service is one of 1he signatories to the EA
Muttitateral Ag: for the recognition of calibration certificates
Glossary

TSL tissue simulating liquid
ConvF  sensitivity in TSL/ NORM x,y.z
NA not applcable or not measured

Calibration is Performed According to the Following Standards

« |ECAEEE 62200-1528,'Measurement Procedure For The Assassment Of Specific Absorption Rate Of Human Exposure To
Radio Frequency Feids From Hand-Heki And Bady-Worn Wirsless Communication Devices - Part 1528: Human Modsls,
Instrumentation And Procedures (Freauency Range of 4 MHz to 10 GHz)*, Cctober 2020.

+ KDB 865664, "SAR Measurement Regqurements for 100 MHz 1o 6 GHZ'

Additional Documentation
» DASY System Handbook

Methods Applied and Interpretation of Parameters

+ Measurement Conditions: Further detalls are avalable from the Validation Aeport at the end of the certificate. All igures
stated in the certificate are valld at the frequency indicaled,

+ Antenna Paramelers with TSL: The dipola is mounted with the spacer %o position i2s feed paint exactly below the center
marking of the flat phantom section, with the arms oriented parallel 1o the body axis.

« Fead Point impedance and Return Loss: These parameters are measured with the dipole positioned under the liquid fled
phantom. The impadance stated is transformed from the measurement at the SMA connector to the feed goint. The Return
Loss ensures low reflacted power, No uncertainty required,

« Electrical Defay: Ona-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 normalzed: SAR as measured, normalized %o an input power of 1 W at the antenna connecior,

« SAR for noming! TSL parameters: The measured TSL parametass are usad to calcufate the nominal SAR result.

The reported unceriainty of measurement is stated as the standard uncertainty of measurement multiplied by the
coverage factor k=2, which for a normal distribution corresponds 1o a coverage probabllity of approximately 95%.
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D390PV2 - SN: 1018 May 21, 2025

Measurement Conditions
DASY system configuration, as 1ar &s not given on page 1

DASY Version DASYS Module SAR 16.4.0
Extrapolation Advanced Extrapolation
Phantom Modgular Flal Phantom
Distance Dipole Center - TSL 10 rmm with spacer
Zoom Scan Resolution dx, dy = 5mm, dz = 1.4mm Graded Ratio = 1.5 mm (Z direction)
Frequency 3900MHz +1MHz

HSL parameters at 3900 MHz

The following parameters and calculations were applied,

Temperature Pormittivity Conductivity

Nominal HSL parameters 220°C 3rs 3.32 mho/m
Measured HSL parameters (22,0 +0.2)°C 386 £6% 3,32 mha/m £6%
HSL temperature change during test <0.5°C

SAR result with HSL at 3900 MHz
SAR averaged over 1 cm® (1 g) of HSL Condition
SAR for nominal HSL paramaters 20 dBm input power 7.08 Wikg
SAR for nominal HSL parameters normalkzad to 1W 70.3 Wkg £19.9% (k=2)
SAR averaged over 10 cm® (10 g) of HSL Condition
SAR for nominal HSL parameters 20 dBm input power 2.47 Whg
SAR for neminal HSL parameters normalized to tW 24.7 Wig £19.5% (k = 2}
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D3300V2 - SN: 1019 May 21, 2025

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with HSL at 3900 MHz

Impedance 4750-63j0
Return Loss 23.1dB

General Antenna Parameters and Design

| Bactrical Defay {one direction) | 1,108 ns |

After long 1erm usa with 100W radiated power, only a slight wasming of the dipole near the leedpoint can be measured.

The dipole is made of standard semirigld coaxial cable. The center conductor of the %eeding line e directly connected 1o
the sacond arm of the dipole. The antanna s theredora short-circuited for DC-gignals. On soma of tha dipoles, small end
caps are addad to the dipole arms In order to improve matching when loased according to the position as explamed in the
*Measurement Canditions® paragraph. The SAR data are nof affected by this change. The overall dpole length is st according
to the Standard. No excessive force must be apphed o the dipole arms, because they might bend or the soldersd conneclions
near the feedpoint may be damaged

Additional EUT Data

| Manutactured by | SPEAG |
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D3900V2 - SN: 1019 May 21, 2025

System Performance Check Report
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D390OV2 - SN: 1018 May 21, 2025

Impedance Measurement Plot for HSL

$11 Smith (R+jX) Scale 1.00
=1 3900000 GHz 47.489 D-6.323 0

10.00
500
0.00

-5.00
-10.00
-15.00
-20.00
-25.00
-30,00
-35.00

>1 3900000 GHz -23.143 dB

<]

3.70 180 3.90 4.00 410
GHz

Certfficate No: D3900V2-1019_May25 Page 6ot 6

F-TP22-03 (Rev. 06) Page 195 of 212

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



H—a- Report No. HCT-SR-2506-FC015-R3

Calibration Laboratory of e,

Schmid & Partner A=l
Engineering AG %
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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
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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%.
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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 787 Wikg

SAR for nominal Head TSL parameters normatized to W 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 paramaters 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-2506-FC015-R3

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 |

Certificate No: DSGH2V2-1107_Apr24 Page 6 of 11
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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 Phantom | For usage with cSARIDV2-RIL

SAR result with SAM Head (Top)

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

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

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

SAR for nominal Head TSL parameters normalized to 1W 23.4Wikg * 19.9 % (k=2)
SAR result with SAM Head (Mouth)

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

SAR for nominal Head TSL parameters normalized to TW B9.1 Wikg £ 20.3 % (k=2)

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

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

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

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

SAR averaged over 10 em® (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 cm’ (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters normalized to 1W 56.6 Wikg £ 20,3 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR for nominal Head TSL parameters normaiized to 1W 19.1 Wikg £ 19.9 % (k=2)
* Additional assessments cutsida the currant scope of SCS 0108
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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
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Trl 511 smith(R+3j<) Scale 1.000 U [F1]
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11 SWith(R+3%] Scale 1.000 U [F1]
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Start 5 GHz 201 Lin 10 kHz 0 dEm 10/10 Stop 6 GHz
Fo.000 dE

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

Result

Ctibration | Extenstion | Certificate | Certficate SAR | Measured Head Certifcate SAR | Measured Head | I‘:::::: I::::‘;’::’e Difference. Iﬁ:g:: I::::‘;’::e Difference | Certificate | Measured
Date Date Electrical | Target Head(1g)|  SAR(1g) 19 |ToctHead(100)||  SAR(10g) 109(%) | Head(Ohm) | Head(Ohm) | (Ohm) Real | Head(Ohm) | Head(Ohm) (Ohm) Returnloss | Returnloss | Deviation(%) | PASS/FAIL
Delay(ns) | W/kg@17.0dBm | W/kg@17.0dBm W/kg@17.0dBm |W/kg@17.0dBm ¢ N imaginary | Head(dB) | Head(dB)
Real Real Imaginary | Imaginary
04/19/2025 | 04/19/2026 | 1.196 401 4 025 16 115 043 490 4838 0.200 27 16 -3 308 316 260 PASS
Calibration | Extenstion CRIERER | )| poprr || CHIEDE || BEeetBE)|| ooy &::::: ﬁ::';':l Difference ﬁ:‘;j:: .::::;':l Ml || EofED | B
Date Date Electrical | Target Head(1g)|  SAR(1g) 19 |ToetHead(10g)|  SAR(10g) 109(%) | Head(Ohm) | Head(Ohm) | (Ohm) Real | Head(Ohm) | Head(Ohm) (Ohm) Returnloss | Returnloss |Deviation(%) | PASS/FAIL
Delay(ns) | W/kg@17.0dBm | W/kg@17.0dBm W/kg@17.0dBm |W/kg@17.0dBm " ¢ imaginary | Head(dB) | Head(dB)
Real Real Imaginary | Imaginary
04/19/2025 | 04/19/2026 | 1.196 4 4 256 18 17 043 542 525 1700 19 27 46 271 236 1292 PASS
ity || e || CHEED | CREEDE ||| o || GRS | BEDEGE | oo ﬁ:;:::: ﬁ::';':l Difference ﬁ:‘;j:‘; .::::;':l Ml || EofD | B
Date Date Electrical | Target Head(1g)|  SAR(1g) 1g(%) |ToctHead(10g)|  SAR(10g) 109(%) | Head(Ohm) | Head(Ohm) | (Ohm) Real | Head(Ohm) | Head(Ohm) (Ohm) Returnloss | Returnloss |Deviation(%) | PASS/FAIL
Delay(ns) | W/kg@17.0dBm | W/kg@17.0dBm W/kg@17.0dBm |W/kg@17.0dBm ¢ ¢ imaginary | Head(dB) | Head(dB)
Real Real Imaginary | Imaginary
04/19/2025 | 04/19/2026 | 1.196 40 39 238 114 113 088 56.1 544 1700 16 23 07 246 216 1220 PASS
Calibration | Extenstion CRIERGR | G| poprey || CHIEDE || EEetBE)|| ooy ﬁ:;:::: ﬁ::';':l Difference I::::elj::‘:e .:;:;':l Ml || EofD | B
Date Date Electrical | Target Head(1g)|  SAR(1g) 19 |ToctHead(10g)|  SAR(10g) 109(%) | Head(Ohm) | Head(Ohm) | (Ohm) Real | Head(Ohm) | Head(Ohm) (Ohm) Returnloss | Returnloss |Deviation(%) | PASS/FAIL
Delay(ns) | W/kg@17.0dBm | W/kg@17.0dBm W/kg@17.0dBm |W/kg@17.0dBm " n imaginary | Head(dB) | Head(dB)
Real Real Imaginary | Imaginary
04/19/2025 | 04/19/2026 | 1196 40 39 164 3 12 044 553 526 2700 05 ER) 19 259 241 695 PASS
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