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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-Wormn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions. Further details are available from the Vaiidation 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 s 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 1o calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm wilh Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 2600 MHZz £ 1 MHz
Head TSL parameters
The following parameters and calcutations were apphied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°'C 390 1.96 mho/m
Measured Head TSL parameters (220+£02)°C 37426% 2.04 mhoim £ 6 %
Hoad 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 14.5 Wikg
SAR for nominal Head TSL parameters normalized 1o 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 nominal Head TSL parameters normalized 10 1W 25.2 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 to feed point B40-51)0
Return Loss -252dB

General Antenna Parameters and Design

Electrical Delay (one direction) [ 1150 ns

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

The dipole is made of standard semingid coaxial cable, The center conductor of the feeding line |s directly connected to the
second ammn of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipotes, small end caps
are addad to the dipole arms in order to improve matching when loaded according to the position as explainad In the
"Measurament 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

| Manufactured by SPEAG
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DASY5 Validation Report for Head TSL
Date: 22.04.2024
Test Laboratory: SPEAG, Zunich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1015
Communication System: UID 0 - CW; Frequency: 2600 MHz :
Medium parameters used: = 2600 MHz; o = 2.04 S/m; & = 37.4. p= 1000 kg/m"
Phantom section: Flat Section
Measurement Standard: DASY S (IEEE/IEC/ANSI C63.19-2011)
DASYS52 Configuration:
» Probe; EX3DV4 - SN7349; ConvF(7.84, 7.84, 7.84) @ 2600 MHz; Calibrated: 03.11.2023
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 30.01.2024
» Phantom; Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001

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

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

Reference Value = 119.3 Vim; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 29.4 Wikg

SAR(1 g) = 14.5 W/kg: SAR(10 g) = 6.41 W/kg

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

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

Maximum value of SAR (measured) = 24,2 Wikg

-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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F-TP22-03 (Rev. 06)

Calibration Laboratory of S, At Schwelzerischer Kallbrierdienst
Schmid & Partner % “ (S: Service suisse d'étalonnage
Engineering AG St Seevizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland . @\‘ \« %/ S Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accroditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muiltilateral Agr ol for the gnition of calibration certificates

This calibration certificale documents the traceabllity to national standards, which realize the physicai units of measurements (S1),
The maasuraments and the uncertainties with confidence probabiity are given on the foflowing pages and are part of the canificats.

All calibrations have been conducted in the dosed laborstory facilty: enviranment lemperature (22 + 3)°C and humidey < 70%.

Calibration Equpment used (MATE critical for caltiration)

Primary Standards 10# Cal Dste (Cavtificate No. ) Scheduled Calibramon

Pawer mater NRP2 SN- 104778 30-Mar-23 (No. 217-03804X1380%) Mar-24

Pawer sensor NRP-Z$1 SN: 103244 30Mar-23 (No. 217-03804) Mar-24

Power sansar NRP-Z291 SN: 103245 30-Mar-23 (No. 217-03805) Mar-24

Rederence 20 dB Attenuatar SN: BHOI94 (20k) 30-Mar-23 (No. 217-03809) Mar-24

Type-N mismatch combination SN 310962 (06327 30-Mar-23 (No. 217-03810) Mar-24

Reference Probe EX30VA SN: 3503 07-Mar-23 (No. EX3-3503_Mar23) Mas-24

DAES SN: 601 03-Oct-23 (No. DAE4-801_Oct23) Oc1-24

Secondary Standards D8 Check Date {in house) Scheduled Check

Powor mater 44198 SN GB38512475 30-0c-14 (In house chack Oct-22) In house chack: Oct-24

Power sensor HP B481A SN: US37202783 07-0ct-15 (in house chack Oct-22) In heuse chack: Oct-24

Power sensor HP 8481A SN MY41083315 07-0ct15 (In house chack Oct-22) In house chack: Oct-24

RF generalor R&S SMT-06 SN: 100872 15-Jun-15 {in housa check Oct-22) In house cheack: Oct-24

Network Aralyzer Agllent EB358A | SN US41080477 31-Mar-14 {in house check Oct-22) In house check: Oct:24
Name Function

Approved by

Issued: January 23, 2024

This calibeation cersficate shall not be reproducad excapt in full without written approval of the laboratory.
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Accredited by the Swess Accreditation Servcs (SAS)
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Multitateral Agr 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:

Report No. HCT-SR-2412-FC008

S  Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero dl taratura

S Swiss Calibration Service

Accreditation No.: SCS 0108

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 detalls are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
* Antenna Parameters with TSL: The source is mounted in a touch configuration below the

center marking of the flat phantom.

* Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low

reflected power. No uncertainty required.

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

connector,

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

nominal SAR result.

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

probability of approximately 95%.
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Report No. HCT-SR-2412-FC008

Measurement Conditions
DASY system configuration, as far as not given on page 1,
DASY Version DASY52 V52.10.4
Extrapolation Advancad Extrapolation
Phantom Modular Flat Phaniom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy =4 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 3500 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C are 2.91 mho/m
Measured Head TSL parameters (220£0.2)°C 3B1:6% 2.90 mho/m £ 6 %
Head TSL temperature change during test <05°C — —
SAR result with Head TSL
SAR averaged over 1 em? (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.50 Wikg
SAR for nominal Head TSL parameters normalized to 1W 65.1 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 100 mW input power 2.46 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.6 Wikg £ 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5190-338 0
Retum Loss -27.6dB

General Antenna Parameters and Design

Electrical Defay (one direction) I 1.130 ns J

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

The dipale is made of standard semingid 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 1o improve maiching 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 soidered connections near the

feedpoint may be damaged
Additional EUT Data
| Manufactured by | SPEAG
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DASYS Validation Report for Head TSL

Date: 23.01.2024
lest Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3500 MHz; Type: D3500V2; Serial: D3500V2 - SN:1132

Communication System: UID 0 - CW; Frequency: 3500 MHz

Medium parameters used: f= 3500 MHz; o = 2.9 Sim; & = 38.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration
« Probe: EX3DV4 - SN3503; ConvF(7.91, 7.91, 7.91) @ 3500 MHz; Calibrated: 07.03.2023
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 03.10.2023
« Phantom: Flat Phantom 5.0 (front); Type: QDODOPS0AA; Senal: 1001

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

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3500MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 66.18 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 17.1 Wkg

SAR(1 g) = 6,50 W/kg; SAR(10 g) = 2.46 W/kg

Smallest distance from peaks to all points 3 dB below = 8.4 mm

Ratio of SAR at M2 to SAR at M1 = 75.7%

Maximum value of SAR (measured) = 12.2 Wikg

dB8
0

-6.94
-13.89
-20.83

21.78

-34.72

0dB = 12.2 Wkg = 10.86 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of S iy AR
Schmid & Partner Servizio svizzero di taratura
Engineering AG T Swiss Calibration Servics
Zoughausstrasse 43, 8004 Zurich, Swazerland R
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 Certiticate No. D3700V2-1105_Sep24
Gysonggl-do, Republic of Kores
CALIBRATION CERTIFICATE L E— =
2 :_)- " ) A
| ADEH .
Coject D3700V2 - SN: 1105 15,.”.- S /Vzi‘ 7 B rae
[ % TR e A T T ile o) ]
Calbration procedure(s) QA CAL-22.v7

Calibration Procedure for SAR Validation Sources between 3 - 10 GHz

Calbration date mm 18, 2024

This cafbration cartificata documants the traceabliity to national standards, which reglize the phyaical units of measurameants (S1),
The measurements and the uncertainies with confidence probability are given on 1he following pages and are part of tha certificate,

Al calibeations have been conducted In [he closed iabaratory faciity; environment tempensture (22 + 3)°C and humidity < 70%.
Calbration Equipment uaad (M&TE critical far calbration)

[ Primary Standards D | Cal Dane (Certificate No.j Schedulad Cal
Powsr Sensor AkS NRP-33T SN: 100867 | 28-Mar-24 (No. 217-04038] Mar-25
Pawer Sensor RAS NRP18A SN: 101859 | 22-J0l-24 (No. 4030A315008547) JuE25
Spectrum Anslyzer RAS FSVA0 SN: 101832 | 25-Jan-24 {No. 4030-315007551) Jan-25

[ Mismatch; Shorl [S4168] Alenuator [S4423] | SN: 1152 28-Mar-24 (No, 217-08050) Mar-25

| OCP DAK-12 SN:1018__ | 05-Oct-23 {No. OCP-DAK12-1016_Oct23) Cor24

OCP DAK-3S SN; 1249 05-0¢t-23 (No. OCP-DAK3.5-1248_Ccizd) Oct24
Raforance Probs EXSOVA SN7340 | 0G-Jun-24 (No. EX3-7349_dun2d) Jun25
DAEdp - 1836 10-Jan-24 (No. DAE4ip-1836_Jar24) Jan-25
S Standards 0 Chack Date {in howsa) Scheduled Check

AD Source SN-1000 28-May-24 (No_ 675-AMOAD_Sourca_Box-240528) | May-25

| Signal Generator &S SME100A SN 1820871 | 28-May-24 (No, 67%-GAL 1 5-34588-240528) 25

Wismatch; SWA — SN:1102 | 22-May-24 (No. 875 Mismatch SMA-240622) ‘H%E— '
Nama Function Signature

Calbrated by Kragimir Franjé Labaratory Technician X

Approved by Sven Kiha Tochrical Marager ._?/é’

issued: Septembar 18, 2024
This calibration cerlificate shail ot be repraduced except in full without written approval of the abaratary.
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Calibration Laboratory of Ci‘_l"'/', muﬂ-m;’ Kaiibrierdienst
Schmid & Partner - 3 > suisee “""'a "":
Engineering AG Ty Swiss Callbration Service
Zeughausstrasse 43, 8004 Zurich, Switzerland Nt

Aocradied by the Swiss Accreditation Sarvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multllateral Agreemant for the recognition of calibration certificates

Glossary

TSL tissue simulating liquid
CorvF  sensitivity In TSL / NORM x,y,2
N/A not appficable or not measured

Calibration is Performed According to the Following Standards

« IEC/IEEE 622091528 "Measurament Procedure For The Assessment Of Specific Absorption Rate Of Human Exposure To
Radio Fraquency Fields From Hand-Held And Bedy-Woen Wireless Communication Devices - Part 1528: Human Models,
Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)". Cctober 2020,

« KDB 855864, "SAR Measurement Requirements for 100 MMz 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. Al figures
stated in the cortificate are valid at the frequency indicated.

* Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed point exactly below the center
marking of the fiat phantom section, with the arms criented paralle! 1o the body axis,

* Feed Point impedance and Refurn Loss: These parameters are measured with the dipoie positioned under the liquid filled
phantom. The Impedance stated is transiormed from the measurement at the SMA connector to the feed paint. The Return
Loss ensures low reflectad power. No uncartainty required.

* Elecirical Defay: One-way delay between (he SMA connectar and the antenna feed point, No uncertainty required.

* 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 parameters are used fo calcuiate the nominal SAR result.

The reported uncertainty of measurement s stated as the standard uncertainty of measurement multiplied by the
coverago factor k=2, which for a normai distribution corresponds 1o @ soverage probability of approximately 95%.
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D3700V2 - SN: 1105 September 18, 2024

Measurement Conditions
DASY system configuration; as far as not given on page 1.

DASY Version DASYS Module SAR 16.4.0
Ex_tmgolluon Advanced Extrapolation
Phantom Modular Flat Phantom o
Distance Dipole Center - TSL 10 mm with spaces
Zoom Scan Resolution dx, dy = 5mm, dz = 1.4mm Graded Ratio = 1.5 mm (Z direction)
| Frequency 3700MHz + 1MHz
Head TSL parameters at 3700 MHz
The following parameters and calcuiations were appiied,
L Temperature Parmittivity Conductivity
| Nominal Head TSL parameters 220°C 377 3.12 mhao/m
Measured Head TSL parameters (22.0 £0.2)°C 37.4 £6% 3.07 mho/m +6%
| Head TSL temperature change during test <05°C !
SAR result with Head TSL at 3700 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition '
SAR for nominal Head TSL paramoters 20 dBm Input power 6.93 Who
SAR for nominal Head TSL parameters normalized to 1W 693 Whg £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 2.54 Wikg o
| SAR for nominal Head TSL parameters normatized 1o W 25,4 Wikg +19.5% (k = 2]
Certificate No: D3700V2-1105_Sep24 Page 306
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D3I700V2 - SN: 1106 September 18, 2024

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

Impedance ‘ 4700-14i0
Feturn Loss \ 20308

- -

General Antenna Parameters and Design

[ Electrical Delay (one direction) | 1138 ns ]

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

The dipole is made of standard semirigid cozxlal cable. The center conductor of the feeding fine is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signais: On some of the dipoles, small end caps are
added to the dipole arms In order to Improve matching when loaded according 10 the position as explained in the
“Measurement Conditions® paragraph, The SAR data are not affected by this change. The overadl dipole length is still
according 1o the Standard. No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feedpoint may be damaged.

Additional EUT Data

Manutactured by SPEAG
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D3700V2 - SN: 1105 September 18, 2024

System Performance Check Report
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Impedance Measurement Plot for Head TSL

Report No. HCT-SR-2412-FC008

Septamber 18, 2024
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This calibrafion certificate documents the fraceabiiity %o nafional standarcs, which realze the physical units of measuremants (S1).
The measurements and the uncertainties with confidence probabitty are given on the foliowing pages and are part of the cerificate.
All calisrations have been corducted in the dosed Iaboratory faciity: environment temperature (22 £ 3)°C and humidity < 70%,

Calitention Eguipment used (MATE oritical for calrason)

Primary Standards Dw Cal Date (Cersficate Na. ) Scheguled Calbration
Powar mater NRP2 SN 104778 26-Mar-24 (No. 217-040368M037) Mar-25

Power sensor NRP-Z81 SN: 103244 28-Mar-24 (No. 217-04036) Mar-25

Power sensor NRP-Z81 SN: 103245 26-Mar-24 (No. 217-04037) Mar-25

Raference 20 dB Attenuaior SN: BHE3S4 {20k ) 26-Mar-24 (No. 217-04046) Mar-25

Type-N mismasch combination SN: 310082 7 08327  26-Mar-24 (No. 217-04047) Mar24

Reference Proba EX3DV4 SN: 3503 O7-Mar-24 (No, EX3-3503_Mar24) Mar-25

DAE4 SN: 781 16-Feb-24 (No. DAE4-761_FebZ4) Feb-25

Secondary Standaeds Dz Cnack Date (In housa) Scheduled Check
Power meter E44188 SN. GB35512475 30-Oct-14 (In housa check Oct-22) In house check: Oct-24
Powar sensor HP 84814 SN: US37292783 07-0ct-15 {In house check Oct-22) In house chack: Dct-24
Powar sensor HP 8481A SN MY41083315 07-0ct-15 {in house check Oct-22) in house chack: Oct-24
RF ganersior R&S SMT-08 SN: 100972 16-Jun16 (in house check Oc1-22) in house chack: Oct-24
Network Analyzer Aglent EEISEA | SN: US41080477 31-Mar-14 (in housa check 0ct-22) I hause chack: Owt-24

Function

This calibrstion cerfificate shall not be raproduced sxoept In full without wiitten approvai of the laboratory.
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Calibration Laboratory of S  Schweizerischer Kalibrierdienst
Schmid & Partner C Service suisse étsionnage
Engineering AG Servizio svizzero di taraturs

Zeughausstrasse 43, 8004 Zurich, Switzertand S Swiss Calibration Service

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

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-Wom 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,

= Anfenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat 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 uncertainty required.

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modutar Fiat 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 3800 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 375 3.32 mho/m
Measured Head TSL parameters (220+02)°C 38126% 326 mhoimz 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 input power 6.72 Wikg
SAR for nominal Head TSL parameters normalized to 1W 67.6 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 100 mW input power 2.35Wikg
SAR for nominal Head TSL parameters normalized to 1W 23.6 Wka £ 19.5 % (k=2)
Certificate No: D3SO0OVZ-1086_May24 Page 30f 6

F-TP22-03 (Rev. 06)

Page 166 of 180

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




H—a- Report No. HCT-SR-2412-FC008

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

Impedance, transformed to feed point 40Q-57i0
Return Loss -211dB

General Antenna Parameters and Design

| Etectrical 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 feeding line is direclly connectad 1o the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order 1o improve matching when loaded according 1o the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affectad by this change. The overall dipole length is still
according to the Standard,

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

Additional EUT Data

| Manufactured by | SPEAG
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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; ¢ = 3.26 S/m; & = 38.1: p= 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration;
» Probe: EX3DV4 - SN3303; ConvF(7.32, 7.32, 7.32) @ 3900 MHz; Calibrated: 07.03.2024
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn781; Calibrated: 16.02.2024
» Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Senal: 1001

o DASYS2 52.10.4(1535): SEMCAD X 14.6.14(7501)

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

Reference Value = 69.07 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 18.4 W/kg

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

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 Wkg

-1.55%
-15.10
-22.65

-30.20

-37.75

0dB = 13.0 Wkg=11.15 dBW/kg
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Impedance Measurement Plot for Head TSL

Report No. HCT-SR-2412-FC008
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Calibration Laboratory of S, prrTe Sctrwaineriechor Kallbrieidanit
Schmid & Partner NN g sm-:um
Engineering AG S 3 Servizio svizzero i tarsturs
Zeughausstrasse 43, 8004 Zurich, Switzerland 1,,@3 Y/ S Suiss Calibration Service
Accrodited by the Swiss Accreditation Servica (54S) Accreditation No.: SCS 0108

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

mmmmmwwwmmmmummam(su.
The measuremants and the uncerainties wit canfidence probabiity are given on the folowing pages and are part of the cartificate.

mmmmm-nmmww;mmmmnrcwmm<m

Calinration Equipment usod (M&TE critical for calibration)

Primaty Standards D# Cal Date (Certificate No.) Scheduled Calibration

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

Power sensor NRP-Z91 5N 103244 26-Mar-24 (No. 217-04038) Mar2%

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

Refarance 20 dB Attenuztor SN: BHIZIM (20k) 26-Mar-24 (No, 297-04048) Mar-25

Type-N mismatch combination SN: 310882 / 08327 26-Mar-24 (No. 217-04047) Mar-25

Reference Probe EX30V4 SN: 3503 07-Mar-24 (No. EX3-3503_Mar24) Mar-25

DAE2 SN: 61 30-Jan-24 (No. DAE4-801_Jan24) Jan-25

Secondary Stendards Ds Chesck Date (in ) Scheduled Check

Power meter E44198 SN. GB19512475 30-Oct-14 (In house check Oct-22) n housa check: Oct-24

Power sersor HP 84814 SN: US?W'BJ 07-Oct-15 (In house check 022 n house check: Oct-24

Pawer sensor HP 84814 SN MY41082315 {17-0c1-15 (In house check Oct-22) In house check: Oct-24

RF generator R&S SMT-06 SN: 100072 15-Jun-15 (in housa check Oc-22) In heuse check: Oct-24

Notwork Analyzer Agient EBIS8A | SN: US41080477 J1-Mar-14 {in house check Oct-22) In house check: Oct-24
Name Funcson

Caltrated by, : bora

Appraved by:

muﬂmﬂmmmmmummwmmmmmdnw.
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Calibration Laboratory of R

Schmid & Partner SN N
Engineering AG % C' servisio svizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzerland z"ﬂm\“\? S Swiss Calibration Sarvice

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

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

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

b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 8 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.

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

DASY Version DASY52 V52,104

Extrapolation Advanced Extrapoiation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy=4.0mm, dz =14 mm Graded Ratic = 1.4 (Z direction)
5250 MHz + 1 MHz

Py s e
5800 MHz £ 1 MHz

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

Temperature Permittivity Conductivity
Nominal Head TSL paramaeters 220°C 359 4.71 mho/m
Measured Head TSL parameters (220+02)*C 371:26% 465 mhoim =8 %
Head TSL temperature change during test <05°C hee -
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 7.97 Wikg
SAR for nominal Head TSL parameters normalized to 1W 80.2 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measurad 100 mW input power 2.29 Wikg
SAR for nominal Head TSL parameters normatized 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 22.0°C 356 5.07 mho/m

Measured Head TSL parameters {220+02)°C 365+6% 5.05 mho/m+ 6 %

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

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

SAR measured 100 mW input power 8.17 Whka

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

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

SAR measured 100 mW input power 2,33 Wikg

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

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

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

Measured Head TSL parameters (220+02)"C 36.3:8% 522 mha/m £ 6%

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

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

SAR measured 100 mW input power 7.95 Wikg

SAR for nominal Head TSL parameters normalized 10 1W 79.9 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 2.26 Wikg

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

Report No. HCT-SR-2412-FC008
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Head TSL parameters at 5800 MHz

The following parameters and caiculations were applied,

Report No. HCT-SR-2412-FC008

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 353 5.27 mhoim

Measured Head TSL parameters (220:02)°C 362:6% 527 mhaim £ 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 normalized to 1W 22.5 Wikg £ 19.5 % (k=2)
Certificatn 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, ransformed o feed point 4800-27jQ
Return Loss -308d8

Antenna Parameters with Head TSL at 5600 MHz

Impedance. transformed to feed point 5420+19|0
Retum Loss -271dB

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 56.10+16j0
Return Loss <246 4d8

Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed 1o feed point 55630+0.5i0
Retumn Loss -259d8B

General Antenna Parameters and Design

Electrical Delay (one direction) I 1.196 ns ]

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

The dipole Is made of standard semirigid coaxial cable. The center conductor of he 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 fo improve matching when loaded according Lo the position as explained in the
*Measurement Conditions” paragraph, The SAR data are not affected by this change. The oversall dipole length Is still
according to the Standard

No excessive force must be applied o the dipole arms, because they might bend or the scldered connections near the
leedpoint 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; o = 4.65 S/m; &= 37.1; p = 1000 kg/m’ ,

Medium parameters used: { = 5600 MHz; o= 5.05 S/m; & = 36.5; p = 1000 kg/m’ ,

Medium parameters used: {= 5750 MHz; 0 = 522 S/m; & = 36.3: p = 1000 kg/m’ ,

Medium parameters used: f = 5800 MHz: 6 = 5.27 S/m; &, = 36.2; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS2 Configuration:

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

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

o Electronics; DAE4 Sn601; Calibrated: 30.01.2024

¢ Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Senal: 1001
o DASYS52 52.10.4(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 (extrapolated) = 26.9 Wikg

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

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

Ratio of SAR at M2 1o SAR at M1 = 70.9%

Maximum value of SAR (measured) = 18.2 Wikg

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

Reference Value = 72.81 Vim; Power Drift = 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 M| = 68%

Maximum value of SAR (measured) = 19.4 Wrkg

Cenificate No: DSGHzV2-1107_Aprz24 Page 7 of 11
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 71.06 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 30.9 Wikg

SAR(I g) = 7.95 Wikg: 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 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5800 MHz/Zoom Scan,
dist=L.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 71.08 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 31,1 Wikg

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

Smallest distance from peaks 10 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 Wikg

dB
0

-7.00

-14.00
21.00

-28.00

-35.00

0dB =194 Wkg = 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 csAR3DV2RIL |

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 TW 85.8 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 248 Wikg £ 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 1W 85.0 Wikg £ 20.3 % (k=2)

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

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

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

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

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

SAR for nominal Head TSL parameters normalized to 1W 23.9 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 o 1W 53.8 Wikg £ 20.3 % (k=2)

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

SAR for nominal Head TSL parameters normalized to 1W 18.3 Wikg £ 19.9 % (k=2)

! Additional assessmants oulsice he 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 cSAR3DV2-RIL

SAR result with SAM Head (Top)

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

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

SAR averaged over 10 om® (10 g) of Head TSL conditon

SAR for nominal Head TSL parameters normalized to TW 234 Wikg £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 1W 89.1 Wikg £ 20.3 % (k=2)

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

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

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

SAR for nominal Head TSL parameters normatized 1o 1W 224 Wikg £ 19.9 % (k=2)
SAR result with SAM Head (Ear)

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

SAR for nominal Head TSL parameters normakized 1o 1W 56.6 Wikg £ 20.3 % (k=2)

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

SAR for nominal Head TSL parameters normalized to 1W 19.1 Wikg £ 19.9 % (k=2)
1 Addaonal assesements outside the current scope of SCS 0108
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