=CT FCC ID: A3LSMG5568B Report No: HCT-SR-2311-FC002

HCTCO,LTD

DASYS5 Validation Report for Head TSL

Date: 23.05.2023
T'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1014

Communication System: UID 0 - CW; Frequency: 750 MHz
Medium parameters used: f =750 MHz; 6 = 0.9 S/m; e = 40.7; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard; DASYS (IEEE/TEC/ANSI C63.19-2011)
DASYS52 Configuration
« Probe: EX3DV4 - SN7349; ConvF(10.11, 10,11, 10,11) @ 750 MHz; Calibrated: 10.01.2023
« Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn60 1 ; Calibrated: 19.12.2022
« Phantom: Flat Phantom 4.9 (front); Type: QD 0O0L P49 AA; Serial: 1001

« DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5Smm, dy=5Smm, dz=5mm

Reference Value = 61.58 V/m; Power Drift =-0.07 dB

Peak SAR (extrupolated) = 3.34 W/ikg

SAR(1 g) = 2,18 W/kg: SAR{10 g) = 1.42 W/kg

Smallest distance from peaks to all points 3 dB below = 17,1 mm

Ratio of SAR at M2 1o SAR at M1 = 64.9%

Miximum value of SAR (measured) = 2.90 Wikg

-2.40
-4.80
-7.20

“9.60

-12.00

0dB =2.90 W/kg = 4.62 dBW/kg
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HCT FCC ID: A3LSMG5568B Report No: HCT-SR-2311-FC002

HCT CO,LTD

Impedance Measurement Plot for Head TSL
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HCT FCC ID: A3LSMG5568B Report No: HCT-SR-2311-FC002
HCT CO,LTD
Calibration Laboratory of Schwelzerischer Kalibrierdienst
Schmid & Partner Service suisse d'étalonnage
Engineering AG Sarvizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzecland Swiss Calibeation Service

Accradited by Ihe Swiss Accreditation Sanics (SAS) Accreditation No.: SCS 0108

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

Multilateral Agr for the gnition of calibration certificates
Client HCT Coctificate No. DBISV2-4d165_May23
Gysonggl-do, Republic of Korea
CALIBRATION CERTIFICATE
Otjact DAaasV2 - SN:4d165
Calforanon procadure(s) QA CAL-05.y12
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Calibration date, May 23, 2023

Thes calibrtion certificate documents the raceabiity 1o rational standards, which realize the physical units of maasuraments (S1)
Tha measuramants and the uncanaintias with confidence probability are given on e Tolowng peges and are pand of the cantificate,

Callbeation Equipmant Lsad IMATE ceitical for calbration)

All caltirations have bean conducted i the dosed luboratory facilty: environment teenparature (22 + 3)°C and humidity «< 70%

Primary Standards o # Cal Date (Gentficala No. | Scheguled Calitestion |
| Pawer mater NRP2 8N 104778 30-Mar-23 (No. 217-0380403808) Mas-24

Power sansor NRP-Z81 S 103244 30-Mar-23 (No. 217-03804) Mar-24

Power ssrsor NRP-Z81 Sh- 103248 30-Mar23 (No. 217-03805) Mue-24
| Reference 20 dB Attonuator SN: BHE354 (20%) 30-Mar-23 (No. 217-03809) Mar-24

Type-N msmaich combination SN: 310982 / 06327 30-Mar-23 (No. 217-03810) Mar-24

Retarence Probe EX3DV4 SN 7340 10-Jan-23 (No. EX3-7343 _Jan23) Jan-24

DAE4 SN: €01 19-Dac22 (No. DAE4-601_Dec2?2) Dec-23
|

Secondary Standards 0¥ Check Date (in house} Scheouled Chack N

Power meter E44188 SN GB39512475 30-0ct-14 (In house check Oct-22) In house chack: Oct24
| Powr sorsar HP 84814 SN US37292763 07-0ct-15 (in house check Oct-22) In house chack: O¢t-24

Pawer sansar HF 84314 SN MY4 108518 07-Oct-15 (in house chedk Oct-22) In house check: O4-24

AF genarator AAS SMT-06 SN 100a72 15.2un15 {In house chack Oc1-22) In house check: Oct-24

Network Anslyzer Aglont EB358A | SN: US41080477 J1-Mar-14 (in house check Oax-22) In house oheck: O1-24

Name Function Signature
Calibented by Michael Webar Laboritory Techaician W
Approvad by Sven Kiln Techmaal E .,
Manager > C“_,_
tssuod May 23, 2023
This calbralion certificat shll not be reproduced except in full without written approvil of ifERBERISy T <3 o1 | 3] =1 o | |
B ey 7]
Cartificata No: DB35V2-40165_May23 Page 1 of & 7 U PaN
Do/ Bhgel ZET TH3%
i a0 Tokw T 1033 [ 0¥ o3
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HCT FCC ID: A3LSMG5568B Report No: HCT-SR-2311-FC002

HCT CO,LTD

Calibration Laboratory of

Schwwizerischer Kallbrierdlon:
Schmid & Partner S "

c Service suisse d'étalonnage

Engineering AG Servizio svizzere d| tarsturs
Zoughaussirasse 43, 8004 Zurich, Switzerland S swiss Calitwation Service
Accraditod by the Swiss Accreditaton Senica (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Ag t for the g of callbration certificates

Glossary:

TSL tissue simulating fiquid

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 Radic Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Pant 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 fraquency indicated.

* Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom,

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

Ceantificate No: D835V2.4d165_May23 Page 2ol 6
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HCT FCC ID: A3LSMG5568B Report No: HCT-SR-2311-FC002

HCT CO,LTD

Measurement Conditions

DASY system configuration, as far as not gliven on page 1.
DASY Version DASYS2 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantomn
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency B35 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220"C 415 0.90 mha/m
Measured Head TSL parameters (220+02)°C 405+6% 0.83 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 2.51 Wikg
SAR for nominal Head TSL parameters normakzed to 1W 9.74 W/kg = 17.0 % (k=2)
SAR averaged ovar 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.62 Wikg
SAR for nominal Head TSL parameters normalized to 1W 6.33 Wikg = 16.5 % (k=2)
Centificate No: DB35V2-4d165_May23 Page 30l 6
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HCT FCC ID: A3LSMG5568B Report No: HCT-SR-2311-FC002

HCT CO,LTD

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

Impedance, transformed to feed point 51.20-32|0
Retumn Loss -29.5d8

General Antenna Parameters and Design

[ Electrnical Delay (one direction) I 1.389 ns ]

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

The dipole s made of standard semingid coaxial cable. The center conductor of the feading line is directly connected to the
sacond 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 10 iImprove 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 1o the Standard.

No axcessive force must be applied fo the dipole arms, because they might bend or the solderad connections near tha
feadpoint may be damaged.

Additional EUT Data

Manutactured by SPEAG

Certificate No: DB35V2-4d165_May23 Page4of 6
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=CT FCC ID: A3LSMG5568B Report No: HCT-SR-2311-FC002

HCTCO,LTD

DASYS Validation Report for Head TSL
Date: 23.05.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d165
Communication System: UID 0 - CW; Frequency: 835 MHz
Medium parameters used: f =835 MHz; o = 0.93 S/m; & = 40.5; p = 1000 kg/m’

Phantom secuon: Flat Scction
Measurement Standurd: DASY S (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(9.69, 9.69, 9.69) @ 835 MHz; Calibrated: 10.01.2023
= Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibruted: 19.12.2022
« Phantom: Flat Phantom 4.9 (front). Type: QD 001 P49 AA; Serial: 1001
« DASYS5252,10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 64.33 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 3.79 W/kg

SAR(] g) = 2.51 W/kg; SAR(10 g) = 1.62 W/kg

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

Ratio of SAR at M2 to SAR at M1 =635.9%

Maximum value of SAR (measured) = 3,35 Wrkg

-2.40
-4.80
-7.20
9.60

-12.00

0 dB =3.35 W/kg = 5.25 dBW/kg

Cerificate No: DB3SV2-4d165_May23 Page 5ol 6
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HCT FCC ID: A3LSMG5568B Report No: HCT-SR-2311-FC002

HCT CO,LTD

Impedance Measurement Plot for Head TSL

fle View Chsmel Sweep Colbration Trace Scale Marker System  Window Help
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Accredited by the Swiss Accredaton Service (SAS)
The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client

Calnraton date:

This calbration caificate documents the traceabiity to
The messurements and the unceraintias with confidsncs probability are given on M following pages and are part of thie cerificate

Cammton Equipment usad (METE crtical for calibration)

which realze e physical units of measurements (S1).

All calibrations have been conducted In tha closed labaratory faciity: enviranenent temperature {22 + 3Y°C and humiddy < 70%.

H'a- FCC ID: A3BLSMG556B Report No: HCT-SR-2311-FC002
HCTCO,LTD
Calibration Laboratory of S, Schweizerischer Kalibrierdionst
Schmid & Partner e Service suisse Fatalonnage
Engineering AG % Servizio svizzero @i tacaturs
Zeughsusstrasse 43, 8004 Zurich, Switzerland €,,,@\‘\> Swiss Calibration Service

This calration certificate shall not be rep:

Primary Standards D# Cal Date (Certificate No ) Scheduled Calibration

Fower meter NRP2 SN: 104776 30-Mar-23 (No. 217-03804/03805) Mar.24

Power sensor NRP-291 SN: 103244 30-Mar-23 (Na. 217-03804) Mar-24

Power sensor NRP-Z91 SN: 103245 30-Mar-23 (No. 217-03605) Mar-24

Raforance 20 dB Atteruator SN BHEGO4 (20x) 30-Mar23 (No. 217-03600) Mar-24

Type-N mismatch combination SN; 310882 ) 08327 30-Mar-23 (No, 217-03810) Mar-24

Referenca Prove EX30VA SN: 7348 10-Jan-23 (Mo, EX3-7349_Jan23) Jan.24

DAE4 SN: 601 18-Dec-22 (No. DAE4-801_Dac22) Dec-23

Secondary Star oz Cheack Date (in houss) Scheduleg Check

Pawer meter E44798 SN: GBI9512475 30-Oct-14 (in house check Oct-22) In house check: Oct-24

Power sansor HP 8481A SN: USaT262783 D7-0ct15 (In housa chack Oct-22) In house chack: Oct-24

Pawer sansor HP 84814 SN MY41003315 07-0ct-15 (in house check Oct-22) In house check: Oct-24

RF genarator R&S SMT-08 SN 100872 15-Jun-15 {In house check Oct-22) In house check. Oct-24

Network Analyzar Aglent ES358A | SN US41080477 31-Mar-14 (in house check Oct-22) In house check: Oct-24
Name Function Signature

Approved by

Certificate No: D1800V2-2d015_May23
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HCT FCC ID: A3LSMG5568B Report No: HCT-SR-2311-FC002

HCT CO,LTD
Calibration Laboratory of {\o\"\“\:_;//"h}" s s Kallbe
Schmid & Partner % — 'I&i G Service suisse Titalonnage

Englneering AG b Servizio svizzero ol taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland TN S swiss Calibration Service
(B[R

“Loafylyo
Accredited by the Swiss Accraditation Senice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service 1s one of the signatories to the EA
Muttilsteral Agreement Tor the ricognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-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 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.

e 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 pararmeters: 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%.

Cantificate No: D1B00V2-2d015_May23 Page 2 o6
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HCT FCC ID: A3LSMG5568B Report No: HCT-SR-2311-FC002

HCT CO,LTD

Measurement Conditions

DASY system configuration. as far as not given on page 1
DASY Version DASYS2 vE2.104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = Smm
Frequency 1800 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°'C 400 1.40 mha/m
Measured Head TSL parameters (220£02)°C IBE2E6% 137 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 measurad 250 mW Input power 5.42 Wikg
SAR for nominal Head TSL parametess normatized to 1W 37.8 Wikg £ 17.0 % (k»2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR maasurad 250 mW Input power 4.92 Wikg
SAR for nominal Head TSL parametlers normalized to 1W 19.7 Wikg £ 16.5 % (k»2)
Cartificats No: D1800V2-2d015_May23 Pago dof 6
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Ha- FCC ID: A3LSMG556B

HCT CO,LTD

Report No

: HCT-SR-2311-FC002

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed 1o feed point

4390-40)02

Return Loss -2764d8
General Antenna Parameters and Design
LE_lnctncal Delay (ona direction) ] 1214 ns ]

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feading line s directly connectad 1o the
second arm of the dipole, The antenna is tharefore 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 explalined In the
"Measurement Conditions” paragraph, The SAR data are not affacted by this change, The overall dipole length is still

according to the Standard.

No excessive foroe must be applied to the dipole arms, because they might bend or the soldered connections near the

feadpoint may be damaged.

Additional EUT Data

Manutactured by

SPEAG

Certificate No: D1800V2-20015_May23
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=CT FCC ID: A3LSMG5568B Report No: HCT-SR-2311-FC002

HCTCO,LTD

DASYS5 Validation Report for Head TSL
Date: 17,05.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DIB0OV2: Serinl: D1800V2 - SN:2d015
Communication System: UID 0 - CW; Frequency: 1800 MHz
Medium parameters used: f= 1800 MHz; a = 1.37 S/m: & =~ 38.5: p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASY S (IEEE/TEC/ANSI C63.19-2011)
DASYS52 Configuration:
« Probe: EX3DV4 - SN7349, ConvF(8.63, 8.63, 8.63) (@ 1800 MHz; Calibrated: 10.01,2023
« Sensor-Surface: 1.4mm (Mechamcal Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 19,12.2022
« Phantom; Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

o DASYS2Z 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 = 109.2 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 17.3 W/ikg

SAR(1 g) = 9.42 W/kg;: SAR(10 g) = 4.92 W/kg

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

Ratio of SAR at M2 to SAR at M1 ~ 54.8%

Maximum value of SAR (measured) = 14.5 Wikg

dB
0

-3.00
-6.00
-9.00
12.00
-15.00

0dB = 145 W/kg = 11.61 dBW/kg

Certilicates No: D1800OV2.2d018_May23 PageSof 6
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HCT CO,LTD

Impedance Measurement Plot for Head TSL
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Zeughausstrasse 43, BO04 Zurich, Switzerland

Accradited by the Swiss Accradititon Sendcs {SAS)

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

Multifsteral Ag for the

Cliant

Calibration procedurals)

Callbration date:

gnition of callbration certificates

£

S
OB

Thes calibvation certificate do

s the ity to r

Calibeation Equiprmen used (METE critical for calbration)

standards, which reakize the physical units of measurements {(S1).
The measuraments and the uncertsinties with confidence probabiity are given on e following pages and are part of the cendicate.

All calibraions have been conducted in the dosed laboratory faciity: environmeant temperature (27 + 3)°C and humidity < 70%

CT FCC ID: A3LSMG5568B Report No: HCT-SR-2311-FC002
HCTCOLLTD
Calibration Laboratory of o
Schmid & Partner N
Engineering AG %

This calibestion certificats shall not be reprod

Primary Gtar D# Cal Date (Certificals No.) Scheduled Calbraton

Power meter NRP BN: 104778 (4-Apr-22 (No. 217-0352503524) Apr-23

Power sensor NRP.Z21 SN 103244 04-Apr-22 (No, 217-04528) Apr-23

Powar sensor NRP-ZWH1 SN: 103245 04-Apr-22 (No. 217.03526) Ape-23

Reference 20 ¢B Alenuator SN: 8HE394 (20x) 04-Apr-22 (No. 217-03527) Ape-23

Type-N mismaich combination 8N: 310982 / 06327 04-Apr-22 (No. 217-03528) Apr23

Raferance Praba EX30V4 SN: 7340 10-Jn-23 (No, EX3.7348 _Jan23) Jan-24

DAE4 SN: 801 15.Dec-22 (Np. DAE4A-601_Dec22) Dec-23

Secondary Standarcs D# Check Date {in housa) Schy o Chack

Power meter E44158 SN: GR39512475 30-0ct-14 {in house check Oct:22) In house check: Oct-24

Power sensoc HP B4B1A SN: US3r262783 07-0Oct-15 (in house check O-22) In house chack: Oct-24

Powear 56n50c HP B481A SN: MY41083314 07-0ct-15 (In house chack Oct-22) i house chack: Oct-24

RF genevator R&S SMT-06 SN: 100872 15-Jur-15 (in house check Oct-22) In house check: Oct-24

Network Analyzer Agilent EBS58A | SN US410E0477 31-Mar-14 {in house check Oct22) I heuse chack: Oct-24
Name Function

Caltwatsd by

Appraved by:

Issuo January 24, 2023

= |

axcept 1 Rill wihoo! written approval of e lsbodiogyy ;)
K- W §

T3

e

7S

Certificats No: D1900V2-54061_Jan23 Page 10f6 = ?{’
L/uns a/q3y
l A Wl 09 | 1592 5209
F-TP22-03 (Rev.00) 245 / 292 HCT CO.,LTD.



HCT FCC ID: A3LSMG5568B Report No: HCT-SR-2311-FC002

HCT CO,LTD

Calibration Laboratory of

Schweizerischer Kalibrierdienst
Schmid & Partner

(s: Service sulsse d'stalonnage
S

Engineering AG Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzeriand Swiss Cafibration Service
Accrodited by the Swiss Accroctation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multitatersl Agresment 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/IEEE 62209-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Heid 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 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 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 DASYS2 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were appliad.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mha/m
Measured Head TSL parameters (220+02)°C 3B6x6% 1.3 mhoim+ 6%
Head TSL temperature change during test <085"C — e
SAR resuit with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR measured 250 mW input power 8.77 Wikg
SAR far nominal Head TSL parameters normalized to 1W 38.9 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW Input power 5.09 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 20.3 Wikg £ 16.5 % (k=2)
Cerificste No: D1900V2-50061_Jan23 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 502Q+63)0

Return Loss -24.1d8B

General Antenna Parameters and Design

i Electncal Delay (one direction) ] 1.183 ns J

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

The dipole is made of standard semingid coaxial cable. The cenler 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 malching when icaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipote length is still
according 1o the Standard

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

Additional EUT Data

Manufacturad by | SPEAG
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HCTCO,LTD

DASYS Validation Report for Head TSL

Date! 23.01.2023
I'est Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d061

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

Medium parameters used: f= 1900 MHz; 6 = 1.39 S/m; &= 38.6; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration
» Probe: EX3DV4 - SN7349; ConvF(R.43, 8.43, 8.43) (@ 1900 MHz; Calibrated: 10.01.2023
» Sensor-Surface: |.4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 19,12.2022
= Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

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

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

Reference Value ~ 109.1 V/im: Power Drift = 0.01 dB

Peak SAR (extrapolated) = 18.1 Wikg

SAR(1 g) = 9.77 W/kg: SAR(10 g) = 5.09 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 54.6%

Maximum value of SAR (measured) = 15.1 W/kg

dB8
0
3.20
6.40
-9.60
-12.80
-16.00

0dB = 151 Wkg=11.79 dBW/kg
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Impedance Measurement Plot for Head TSL
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HCT CO,LTD
Calibration Laboratory of PR Schweizecischer Kalibri
Schmid & Partner — =3 (S: Service sulsse gétalonnage

Engineering AG Z g Servizio svizzero di taratura
Zaughausstrasse 43, B00S Zurich, Switzetand ‘zf,—«,.\ﬂ,ﬁ,\? S Swiss Calibration Service
Accredind by fhe Swiss Accredilation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accraditation Service is onc of the signatories to the EA
Multiiateral 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:

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.

e HReturn 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 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-2311-FC002

Measurement Conditions

DASY system configuraticn, as far as not given on page 1.
DASY Version DASYS52 v52.104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Dist Dipole C -TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Fraquency 2450 MHz = 1 MH2z
Head TSL parameters
The following parameters and caiculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mho/m
Measured Head TSL parameters {(220202)°*C 37.7+6% 1.86 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
SAHR measured 250 mW input power 135 Wikg

SAR for nominal Head TSL parameters

normahzed to 1W

52.7 W/kg = 17.0 % (k=2)

SAR averaged over 10 cm? (10 g) of Head TSL ocandition
SAA measured 250 mW input power 623 Wikg
SAR lor nominal Head TSL parameters normalized 1o 1W 24,6 W/kg = 16.5 % (k=2)

Certiticate No: D2450V2-1048 Apr23
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transtormed 1o feed point

49104+ 88iQ

Return Loss -21.0aB
General Antenna Parameters and Design
[ Eloctncal Delay (one direction) I 1.160 ns

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

Tha dipole is made of standard semirigid coaxial cable. The center conductor of the feading line is directly connected to the
second arm of the dipole. The antenna is therefore shoa-circuited for DC-signals. On some of the dipoles, amall end caps
are added to the dipoke arms in order to improve matching when loaded according to the pasition as explained In the
“Measurement Conditions* paragraph. The SAR data are not affected by this change, The overall dipole langth is still

according to the Standard,

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections noar the

feadpoint may be damaged.

Additional EUT Data

Manufnclured by

SPEAG
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DASYS5 Validation Report for Head TSL
Date: 25.04.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serfal: D2450V2 - SN: 1049
Communication System: UID 0 - CW; Frequency: 2450 MHz
Medium parameters used: f = 2450 MHz; o = 1.86 S/m: g = 37.7: p = 1000 kg/m*
Phantom section: Flut Section
Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2011)
DASYS52 Configuration;
=« Probe: EX3DV4 - SN7349; ConvF(7,88, 7.88, 7.88) @ 2450 MHz; Calibrated: 10.01.2023
* Sensor-Surface: |L.dmm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 19.12.2022
« Phantom: Flat Phantom 5.0 (front); Type: QD (X0 PS5O AA; Serial: 1001

« DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 117.0 V/m; Power Drift =0.01 dB

Peak SAR (extrapolated) = 26.9 W/kg

SAR(1 g) = 13.5 W/kg: SAR(10 g2) = 6.23 W/kg

Smallest distance from peaks 1o all points 3 dB below = 9 mm

Ratio of SAR ut M2 to SAR at M1 =50, 1%

Maximum value of SAR (measured) = 22.4 Wikg

dB
0

-4.40
-8.80
-13.20
-17.60
-22.00

0dB =224 Wikg = 13,50 dBW/kg
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Impedance Measurement Plot for Head TSL

480000 GHz

Stebus  CH1- BT1 | C* 1Pt Avg=20 Delay LCL
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Appendix: Transfer Calibration at Four Validation Locations on SAM Head!

Evaluation Condition

IPhnmom [

SAM Head Phantom

| For usage with csarspva.r. |

SAR result with SAM Head (Top = C0)

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

Condition

SAR for nominal Head TSL paramoters

normalized to 1W

56.2 W/kg + 17.5 % (k=2)

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

condition

SAR for nominal Head TSL paramsters

normalized to YW

26.1 W/kg = 16,9 % (k=2)

SAR result with SAM Head (Mouth = F90)

SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters normalized 10 1W 57.3 Wikg = 17.5 % (k=2)
SAR sveraged over 10 em?® (10 g) of Head TSL condition
SAR for nominal Head TSL parameters normalized to 1W 27.4 Wikg = 16.9 % (k=2)

SAR result with SAM Head (Neck = HO)

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

Condition

SAR for nominal Head TSL paramaters

normalized to TW

54.0 W/kg = 17.5 % (k=2)

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

condition

SAR for nominal Head TSL paramaters

normalized to 1W

25.0 Wikg = 16.9 % (k=2)

SAR result with SAM Head (Ear = D90)

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

Concition

SAR for nominal Head TSL parameters

normalized to 1W

34.6 Wikg = 17.5 % (k=2)

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

condition

SAR for nominal Head TSL parametars

normalized to 1W

17.4 Wikg = 16.9 % (k=2)

| Adaional Assasamenls outside the curnant scope of BCS 0106
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HCT FCC ID: A3LSMG5568B Report No: HCT-SR-2311-FC002
HCT CO,LTD
Calibration Laboratory of & Aoches Katork
Schmid & Partner Service suisse d'étalonnage
Engineering AG Servizio svizzero o taraturs
Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Colibration Service

CALIBRATION CERTIFICATE

[ Ooject

| Calibralion procedure(s)

Calibention date:

D2800V2 - SN:1106

QA CAL-D5.v12

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

May 24, 2023

Calivrabon Equipmaent used (MATE critics! for casraion)
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Calibration Laboratory of
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Schmid & Partner

c Service suisse d'éalonnage

Engineering AG Servizio svizzero di tsrstura
Zaughaussirasse 43, 8004 Zurich, Switzedund { \ S Swiss Calibration Service
Acoredited by the Swiss Accrodtation Seevice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Ag for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) KDB B65664, "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.

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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HCTCO,LTD
Measurement Conditions
DASY system configuration, &s 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 with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 MMz = 1 MHz
Head TSL parameters
The following parameters and calculations were appled
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.0 1.96 mho/m
Measured Head TSL parameters (2202 02)°C 37126% 2.00 mho/m + 8 %
Head TSL temperature change during test <0DS5"C -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAHA measured 250 mW input power 14,2 Wikg
SAR for nominal Head TSL parameters normalized to TW 55.6 Wkg = 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAA measured 250 mW input power 6.37 Wikg
SAR for nominal Head TSL parameters normalized to 1W 251 Wikg £ 16.5 % (k=2)
Cortificate No: D2600V2-1106_May23 Page 3016
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transtormed o feed pont 4890-680
Retumn Loss < 23,148
General Antenna Parameters and Design
| Etectrical Detay (ane direction) | 1.149 ns |

Afier long term uss with 100W radiated power, only a shight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxlal cable. The center conductor of the feeding lina ia directly connected to the

sacond 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 explaned in the
"Measurement Conditions® paragraph. The SAR data are not allected by this change, The overall dipole length is still

according to the Standard,

No excessive force must be applied 1o the dipols arms, because they might bend or the scldersd connections near the

feedpoint may be damaged.

Additional EUT Data

[ Manufactured by

SPEAG
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DASYS Validation Report for Head TSL
Date: 24.05.2023
Test Laboratory: SPEAG, Zurnich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1106
Communication System: UID 0 - CW; Frequency: 2600 MHz
Medium parameters used: = 2600 MHz; o = 2 S/m; & = 37.1; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANST C63.19-2011)

DASYS52 Configurition:
» Probe: EX3DV4 - SN7349; ConvF(7.68, 7.68, 7.68) @ 2600 MHz, Caulibrated: 10.01.2023
»  Sensor-Surface: |.4mm (Mechanical Surfuce Detection)
» Electronics: DAE4 Sn601; Calibrated; 19,12.2022
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 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 gnd: dx=5mm, dy=Smm, dz=5mm

Reference Value = 117.6 Vim; Power Drift = 0.06 dB

Peak SAR (extrupolated) = 27,7 Wikg

SAR(1 g) = 14.2 W/kg; SAR(10 g) = 6.37 W/kg

Smallest distance from peaks to all points 3 dB below = 8.9 mm

Ratio of SAR at M2 1o SAR at M1 =51.4%

Maximum value of SAR (measured) = 23.0 W/kg

aB
o

-4.20
-8.40
-12.60
-16.80

-21.00

0dB =23.0 W/kg = 13.62 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of SO,
Schmid & Pariner ry SN ’-“"Nﬁ (3: Schweizerischer Kallbrierdianst
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R RLRER s ‘@?’ N B Swiss Cafibration Service

Accredited by the Swas Accreditation Sarvice (SAS)
The Swiss Accroditation Sarvice ks one of the signatories 1o the EA
Multilseral Agreement for the recognition of callbration cartificates

ot | HOTROYISIBE)| "0 TTmAe

Calioration procadurs(s)

Calibration dats:

This caibeation certiicate documents the traceability to national stancarnds, which malze the physical units of measurements (1)
The moasi and the uncer with confid probability are gven on the faliwing pages and are part of the cerificale.

Al cafibrations have boen conducted in tha closed laboratory facility: envircnment temperature {22 £ 3)°C and humidity < 70%.

Cafibration Equpment used (MATE cntical for calibration)

Accreditation No.: SCS 0108

Namo

Catbrated by:

Primary Slandards n# Cal Date (Cartficasa No. ) Scheduled Caliiration
Power meter NRP SN.104778 04-Apr-22 {No. 217-03525003524) Apr-z3
Power sensor NRP-Z81 SN 103244 04-Apr-22 (No. 217-03524) Apr-23
Power sansoe NRP-Z81 SN 10G245 04-Apr-22 (No. 217-03525) Apr-23
Relerence 20 4B Attanuator SN: BHA3M (20k) 04&-Apr-22 {No. 217-03527) Apr-Z3
Typa-N mismatch combination SN 310082/ 06327  04-Apr-22 (No, 217-03528) Apr-23
Reference Probe EXIDVA SN- 3503 08-Mar-22 (No. EX3-3500_Mar22) Mar-23
DAE4 5N 601 18-Dec-22 (No, DAE4-E01_Doc22Z)| Dec-23
y Standants D Chack Data (in Nowsa) 5 led Chack
Power meter 44158 SN: GB39512475 30-0¢1-14 (in housa check Oct-22) In houss check: Oct-24
Power sensor HP 84814 SN USarzazTey 07.0c1-18 (in house check Oct-22) In hause check: Oct-24
Power sensor HP B4B1A SN: MY41093315 07-001-15 (in heuss check Oct-22) In hause check: Oct-24
RF genaratar RAS SMT-06 SN 100872 15-Jun-15 (In house chack Oct-22) In house check: Oct-24
Network Analyzer Agilent EB3SBA | SN: US41080477 3t-Mar-14 (in house chedk Oct-22) In hause check: Oct-24

This calbraton certificate shal not ba reproduced excapt In full without weitien appeoved BT ISTRVERGTY
=l
_— o
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Zeughausstrasse 43, B004 Zurich, Switzerland A S Suwiss Catibration Service
(LT M
Accredited ty the Swiss Accreditaion Servics (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muttilatoral Agreemant 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) |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-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:

o 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 s 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 Retumn Loss ensuras low

reflected power. No uncertainty required.

o 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 norninal 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 V52.10.4

Extrapolation Advanced Extrapolation

Phantom Modular Fiat Phantom

Distance Dipole Centor - TSL 10 mm with Spacer

Zoom Scan Resolution dx,dy=4mm, dz =14mm Graded Ratio = 1.4 (Z direction)

Frequency 3500 MHz £ 1 MHz
Head TSL parameters

The foliowing parameters and calculations were applied.
Temperature Parmittivity Conductivity

Nominal Head TSL parameters 20°C 378 2.91 mhoim

Measured Head TSL parameters (220202)°C 381+6% 293 mhoim £ 8 %

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 6.66 Wikg

SAR for nominsl Head TSL parameters normalized to 1W 66.5 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW inpad power 2.48 Wikg

SAR for nominal Head TSL parameters normalized 1o W 24,9 Wikg £ 19.5 % (k=2)
Ceriificatn No: D3500V2-1040_Jan23 Page 3of 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedanca, transformed to feed point 5270-31)Q

Return Loss -279dB
General Antenna Parameters and Design

Electrical Delay {one direction) | 1.140 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding fine is directly connected fo the
sacond arm of the dipole. The antenna Is thersfore short-Girculted for DC-signals. On some of the dipotes, small end caps

are added 10 the dipole arms In order to improve matching when loaded according to the posilion as explained In the
“Measurement Conditions” paragraph, The SAR data are not affected by this change. The overali 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

| Manutsctured by

SPEAG

Cerificate No: D3500V2-1040_Jan23
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DASYS Validation Report for Head TSL

Date: 22.01,2023
Test Luboratory: SPEAG, Zurich, Switzeriand
DUT: Dipole 3500 MHz; Type: D3500V2; Serial: D3500V2 - SN:1040

Commumeation System: UID () - CW: Frequency: 3500 MHz
Medium parameters used; £= 3500 MHz o= 2.93 S/m; &= 38.1; p= 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANST €63,19-2011)
DASYS52 Configuration:
«  Probe: EX3DV4 - SN3503; ConvF(7.91, 7.91, 7.91) @ 3500 MHz; Cahbrated: 08.03.2022
» Sensor-Surface: |.4mm (Mechanical Surface Detection)
o Electronmics: DAE4 Sn601: Calibrated: 19.12.2022
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P30 AA; Serial: 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: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 70.71 V/m; Power Prift = -0.05 dB

Peak SAR (extrapolated) = 17.6 Wikg

SAR(1 g) = 6.66 W/kg; SAR(10 g) = 2.48 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 76%

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

dB
—0
i I—G.I.)ll
12.00
18.00

-24.00

-30.00

0dB=12.6 Wkg=11.01 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of
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Engineering AG
Zoughausstrasse 43, B004 Zurich, Switzerland

Accredited by the Swise Accreditation Service (SAS)
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The Swiss Accreditation Service is one of the signatories to the EA
Muttilateral Agreement for the recognition of calibration cenificates

Client

mmmmmmumnmmmmuammmwwwmmm(sn.
The measurermants and 19 Uncenainlies wish corfidence probabiity ara given an e following pages and are part of the canmficata

Schweizerischer Kalibrierdlenst
Service sulsse ddtalonnage
Secvizio svizzero di taratura
Swiss Calibration Service

woOow

Accreditation No.: SCS 0108

M calitrations have basn consucied in the dosad y faciinty: er 8m (22 £ 3)°C ang numidity < 70%,

Calratian Equipment used (METE orifical far calbraton)

Primary Standards ng Cal Dute {Certificate No. | Scheduled Caloration

Power mater NRP SN: 104778 04-Apr-22 (No. 247-03825003524) Apnz3

Power sersor NRP.Z91 SN: 103244 04-Apr-22 (No. 217-03524) Agr-23

Powsr sensor NRP-Z81 SN 103240 04-Apr-22 (No. 217-03825) Apr-23

Rederence 20 dB Attanuator SN BHAIG (20k) Da-AQr-22 (Na. 217-03527) Ape-23

Typa-N mesmatch combination SN: 310982/ 06327 04-Apr-22 (Na. 21703528) Apr23

Rederence Probe EX3DV4 SN: 3503 08-Mar-22 (No. EX3-3503_Marz2) Mar-23

DAER SN 601 IN-Aug-22 (No. DAES-501_Aug@2) Aug-73

Secondary Standards 0# Check Date (in house) Schaduled Chack

Power meter E44186 8N. GB39512475 30-Oct- 14 (in house check Ow-22) In house check: Oct-24

Power sansor HS 84814 SN; US3T282783 07-00t-15 (1 house check Oct-22) I house check: Oct-24

Powar sansor HP 8481A SN: MYA1093315 07-0ci-15 (n housa check Oct-22) In house check: Oct-24

RF genarator R&ES SMT-06 SN 100872 15-Jun-15 (in house chack Oct.22) In house check: Oct-24

Naotwors Anstyzer Agilert EESSBA | SN: US41080477 Jt-Mar-14 (0 house check Oct-22) In house checw: Oct-24
Name Furstion

Calbrates by: sann: | soral

Approved by

This calibration canficate shall not be reproduced iy Sl withoust weilters approval & vty o Ak 2}, &}
axcapt El g#i i ,AV:
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Engineering AG Serviaio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerdand S guwiss Caiibration Service
Accrodited by the Swiss Accreditation Senvice (SAS) Accreditation No.. SCS 0108

The Swiss Accroditation Service is one of the signatories 10 the EA
Multitateral Agresment for the recagnition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

* 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 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 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%.

Certificate No: D3700V2-1066_Nov22 Page 2 of
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Measurement Conditions
DASY system configuration, as far 8s 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 = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 3700 MHz 2 1 MHz
Head TSL parameters
The following parameters and calculalions were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C arr 3.12 mho/m
Measured Head TSL parameters (220202)°C 381x6% 3.08 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 100 mW input power 6.76 Wikg
SAR for nominal Head TSL parameters normalized to 1W 67.9 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 100 mW inpul power 2,46 Wikg
SAR for nominal Head TSL parameters normallzed 1o 1W 24.7 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 10 feed point 4870+«08j0
Return Loss -369dB
General Antenna Parameters and Design
Electrical Delay {one direction)} l 1.130ns —]

After long term use with 100W radiated power, only 2 slight warming of the dipola near the feedpoint can be measurad.

The dipoke Is made of standard semirgid coaxial cable. The center conductor of the feading tine is directly connected 1o the
second arm of the dipale. The antenna is therefore short-circuited for DC-signals, On some of the dipcles, small end caps

are added 10 the dipole arms In arder 1o improve matching when loaded according 1o the position as explained In the
"Measurement Conditions” paragraph. The SAR data are not affected by his change. The averall dipole iength is stil

according to the Standard,

No excessive force must ba applied to the dipole arms, because they might bend or the soidered connactions near the

feedpoint may be damaged

Additional EUT Data

l Manufactured by
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DASYS5 Validation Report for Head TSL
Date; 14.11.2022
T'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3700 MHz; Type: D3700V2; Serial: D3700V2 - SN: 1066
Communication System: UID 0 - CW; Frequency: 3700 MHz )
Medium parameters used: f= 3700 MHz; o = 3.08 S/m; & = 38.1; p = 1000 kg/m’

Phantom section: Flat Section
Measurcment Standard: DASYS (IEEEJEC/ANSI C63.19-2011)

DASY 52 Configuration:
» Probe: EX3DV4 - SN3503; ConvF(7.73, 7.73. 7.73) @ 3700 MHz; Calibrated: 08.03,2022
« Sensor-Surface: | .4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 31.08.2022
* Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

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

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3700MHz/Zoom Scan.
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=24mm, dy=4mm, dz=1.4mm

Reference Valye = 69.55 Vim: Power Drift = 0,00 dB

Peak SAR (extrupoluted) = 18.5 Wikg

SAR(1 g) = 6.76 Wikg: SAR(10 g) = 2.46 Wikg

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

Ratio of SAR at M2 to SAR at M| = 74.4%

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

dB

-14.82
-22.22

-29.63

37.04

0dB=13.0 Wikg = 11.13 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibeation procedure(s)

Cadibeation date:

D3900V2 - 8N: 1019

QA CAL-22.v7

Calibration Procedure for SAR Validation Sources between 3-10 GHz

May 19, 2023

This calbeaton cerfficale documants the traceabiity to natonal standards, which realiza the physical units of measurements (SH)
The messurements and the unceriainties with confidence probabiity ame given an the following pages and ame part of tha centcate
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Prmary Standards D e Cal Data (Certificate No | - Schedued Cabboston
Powet meter NRP2 SN: 104778 30-Mar23 (No, 2170380416805 Mar-24
Powar sensor NRP-261 SN 10G244 I0-Mar-23 (Na. 217-00804) Mar-24
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Type-N mismatch combination SN: 310962/ 06327  30-Mar-23 (No. 217-03810) Mar-24
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Engineering AG % Servizio svizzero dl taratura
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Muitilateral Agreemant 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/EEE 62208-1528, "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 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 measurad with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Retumn Loss ensures low
reflected power. No uncertainty required.

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

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

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

The 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 pags 1.
DASY Version DASYS2 V52104
Extrapolation Advanced Extrapolation
Phantom Modusar Flat Phantom V5.0
Distance Dipole Center - TSL 10 rmm with Spacer
Zoom Scan Resolution ax, dy =« 40mm, dz =14 mm Graded Ratio = 1.4 (Z direction)
Frequency 3900 MHz + 1 MHz

Head TSL parameters at 3900 MHz

The following p tors and calculations were applied,
Temperature Permittivity Conductivity

Nominal Head TSL parameters 20°C 375 3.32 mhaim

Measured Head TSL parameters (220+02)"C WBT+6% 323 mho/m =6 %

Head TSL temperature change during test <05"C —
SAR result with Head TSL at 3900 MHz

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

SAR measured 100 mW input power 6.97 Wikg

SAR for nominal Head TSL parameters normalized to 1W 69.7 Wikg = 19.9 %% (k=2)

SAR averaged over 10 cm? (10 g} of Head TSL condition

SAR measured 100 mW input power 242 Wikg

SAR for nominal Head TSL parameters normalized to 1W 24.1 Wikg = 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 3900 MHz

Impedance, transformed to feed point 4B0Q-78 12
Ratumn Loss -217dB
General Antenna Parameters and Design
| Electrical Delay (one direction) [ 1,100 ns

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

The dipole is made of standard semingid conxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole: The antenna is therefore shoa-circulted for DC-signals, On zome 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 alfected by this change. The overall dipole length is st

according o the Standard

No excessive foroe must be applled to the dipole amms, because they might bend or the soldered connections near the

feedpoint may be damaged.
Additional EUT Data

| Manutactured by

SPEAG

Centilicate No: D3900V2-1019_May23

Page 40t 6

F-TP22-03 (Rev.00)

279 / 292

HCT CO.,LTD.



=CT FCC ID: A3LSMG5568B Report No: HCT-SR-2311-FC002

HCTCO,LTD

DASYS5 Validation Report for Head TSL

Date: 19.05.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3900 MHz: Type: D3900V2: Serial: D3900V2 - SN:1019

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

Medium parameters used: f= 3900 MHz; 6= 3.23 S§/m; & = 36.7; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
« Probe: EX3DV4 - SN3503; ConvF(7.39, 7.39, 7.39) @ 39 MHz; Calibrated; 07.03.2023
«  Sensor-Surface: | 4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 19.12.2022
» Phantom: Flat Phantom 5.0 (front): Type: QD 000 P50 AA: Serial: 1001
* DASY5252.10.4(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 = 71.29 Vim; Power Daft = -0.03 dB

Peak SAR (extrapolated) = 19.8 Wikg

SAR(1 g) = 6.97 W/kg: SAR(10 g) = 2.42 W/kg

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

Ratio of SAR at M2 to SAR at M| =73.5%

Maximum value of SAR (measured) = 13.7 W/kg

-7.20

-14.40
21,60
-28.80

-36.00

0dB = 13.7 Wrkg = 11.37 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of

% D

Schmid & Partner 2 Service suisse o dtalonnage
Engineering AG Servizio svizzero di taratura

Zeughsusstrasse 43, 8004 Zurich, Switzeriand S swiss Calibration Service

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

The Swiss Accreditation Service is one of the signatories 1o the EA

Multitateral Agr for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

* 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
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 unceriainty 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 DASYS2 V52104

Extrapolation Advancad Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy=4.0mm.dz = 1.4 mm Graded Rato = 1.4 (Z dirocton)
5250 MHz = 1 MHz

o m—— 5600 MMz = 1 MMz

N 5750 MHz = 1 MHz

5800 MHz = 1 MHz

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

Temperaturo Permittivity Conductivity

Nominal Head TSL parameters 220°C 3589 4.71 mhevm

Measured Head TSL parameters {(220+02)"C MB+B% 460 mho/m 26 %

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

SAR averaged over 1 em”? (1 g) of Hoad TSL Condition

SAH measurad 100 mW Input power 7.94 Wiky

SAR for nominal Head TSL parameters normalized to 1W 78,8 Wkg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2.28 Wikg

SARA for nominal Head TSL parameters normalized 10 1W 2286 Wikg = 19.5 % (k=2)
Cetificate No: DSGHzV2-1317_May23 Page 3 of 11
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Head TSL parameters at 5600 MHz
The following parameters and calcutations were apphed

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 355 5,07 mho/m

Moasured Head TSL parameters (220=202)"C 34626% 4.97 mho/m 46 %

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 817 Wikg

SAR for neminal Head TSL parameters normalized to TW 81.2 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input powar 2.32 Wikg

SAR for nominal Head TSL parameters normalized to TW 23.0 Wikg = 19.5 % (k=2)
Head TSL parameters at 5750 MHz

Thae foliowing par s and calculations ware applied.
Temperature Permittivity Conductivity

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

Measured Head TSL parameters (220+0.2)"C 344+6% 5.08 mho/m =86 %

Head TSL temperature change during test <05C — -
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 7.79 Wikg

SAR for nominal Head TSL parameatars narmakized to 1W 77.4 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 223 Whkg

SAR for nominal Head TSL parameters normakized to 1W 22.1 Wikg = 19.5 % (k=2)
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Head TSL parameters at 5800 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 353 5.27 mha/m

Measured Head TSL parameters (22020.2)°C M326% 511 mho/m =26 %

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

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

SAR measured 100 mW input power 7.75 Wikg

SAR for nominal Head TSL parameters normalized to 1W 76.9 W/kg = 19.9 % (k=2)

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

SAR measurad 100 mW input pawer 2.20 Wikg

SAR for nominal Head TSL parameters nommalized 16 1W 21.8 Wikg = 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impadance, transformed to feed point 450-20K2
Return Loss -243dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transtormed 1o leed point 4800-0310
Return Loss -336dB

Antenna Parameters with Head TSL at 5750 MHz

Impadance, transformed to feed point avza+12iQ
Retumn Loss -30,0d8

Antenna Parameters with Head TSL at 5800 MHz

Impadance, tranaformed to feed point 45002+08i0
Retum Loss -274dB

General Antenna Parameters and Design

I Electrical Delay {one direction) ] 1,191 ns ]

After long term use with 100W radiated power, only & slight warming ol the dipole near the feadpoint can be measurad.

The dipole is made of standard samirigid coaxial cable. The center conducior of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore shont-circuited for DC-gignals. 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
‘Mesasurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data

| Manutactured by SPEAG
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DASYS5 Validation Report for Head TSL
Date: 17.05.2023
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGH2zV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1317

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

Medium parameters used: f = 5250 MHz; o = 4.6 S/m; & = 34.8; p = 1000 kg/m”*

Mediom parsmeters used: = 5600 MHz; o = 4.97 S/m; & = 34.6; p = 1000 kg/m’

Medium parameters used: = 5750 MHz; a = 5.08 S/m; g, = 34.4; p = 1000 kg/m’

Mediuvm parameters used: = 5800 MHz; a=5.11 S/m; & =34.3; p = 1000 kgim'

Phantom section: Flar Section

Measurement Standard: DASYS (IEEEAEC/ANSIC63,19-2011)

DASYS52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(5.5, 5.5, 5.5) @ 5250 MHz, ConvF(5.1, 5.1, 5.1) @ 5600 MHz,
ConvF(5.08, 5.08, 5.08) @ 5750 MHz, ConvF(5.01, 5.01, 5.01) @ 5800 MHz; Calibrated:
07.03.2023

= Sensor-Surface: | 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 19.12.2022

» Phantom: Flat Phuntom 5.0 (front); Type: QD 000 P50 AA: Serial: 1001
= DASYS252,104(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 = 75.29 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 26.9 W/kg

SAR(1 g) = 7.94 W/kg;: SAR(10 g) = 2.28 W/kg

Smuallest distance from peaks 1o all points 3 dB below = 7.2 mm

Ratio of SAR at M2 10 SAR at M1 = 71.8%

Maximum value of SAR (measured) = 17.6 Wikg

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

Reference Value = 74.66 V/m; Power Dnft = -0.03 dB

Peak SAR (extrapolated) = 30.1 W/kg

SAR(I g) = 8.17 W/kg; SAR(10 g) = 2.32 W/kg

Smallest distance from peaks to all points 3 dB below = 6.8 mm

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

Maximum value of SAR (measured) = 18.8 Wikg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 72,14 V/m: Power Drift = -0,04 dB

Peak SAR (extrapolated) = 29.8 W/ikg

SAR(1 g) =7.79 W/kg; SAR(10 g) = 2.23 W/kg

Smallest distance from peaks to all points 3 dB below = 7.4 mm

Ratio of SAR at M2 to SAR at M1 = 66.1%

Maximum value of SAR (measured) = 18.2 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=14mm

Reference Value = 71.84 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 30.2 Wikg

SAR(] g) = 7.75 W/kg; SAR(10 g2) =2.2 W/kg

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

Rano of SAR at M2 1o SAR at M1 = 65.5%

Maximum value of SAR (measured) = 18.3 W/kg

a8

-5.00

-10.00
-15.00
-20.00
-25.00

O0dB =188 W/kg =12.74 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 cS8AR3DV2-AL |
SAR result with SAM Head (Top)
SAR averaged over 1 cm? (1 g) of Head TSL Condition

SAR far nominal Head TSL paramaters

normalized to 1W

84.3 Wikg = 20.3 % (k=2)

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

condition

SAR for nominal Head TSL parameaters

normalized to 1W

24.3 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 TW

83.5 W/kg + 20.3 % (ke2)

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

condition

SAR for nominal Head TSL parameters

normalized 1o 1W

23.4 Wikg = 19.9 % (k=2)

SAR result with SAM Head (Neck)

SAR averaged over 1 cmy’ (1 g) of Head TSL

Condition

SAH for nominal Head TSL parameters

normakzed to 1W

81,7 Wikg + 20.3 % (ke2)

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

condition

SAR for nominal Head TSL parameters

normabzed to TW

23.4 Wikg = 19.9 % (k=2)

SAR result with SAM Head (Ear)

SAR averaged over 1 ey’ (1 g) of Head TSL Condition
SAH for nominal Head TSL parameters nomalized to 1W 52.8 Wikg + 20.3 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR for nominal Head TSL parameters nomalized 10 1W 17.9 Wikg = 19.9 % (k=2)

! Addeional assessmeants outaide 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 csarapv2-aL |

SAR result with SAM Head (Top)

SAR averaged over 1 cm’ (1 g) of Head TSL Caondition
SAR for nominal Head TSL parameters nomalized to 1W 79.9 Wikg = 20.3 % (k=2)
SAR averaged over 10 e’ (10 g) of Head TSL condition
SAR for nominal Head TSL paramaters normalzed to W 22.6 W/kg = 19.9 % (k=2)
SAR result with SAM Head (Mouth)
SAR avaraged over 1 cm® (1 g) of Head TSL Condition
SAR for npominal Head TSL parameters normalized to TW 86.4 Wkg = 20.3 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR lor nominal Head TSL parameters normakized to 1W 24.6 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

normaliizad to 1W

77.1 Wikg = 20.3 % (k=2)

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

condition

SAR for nominal Head TSL parameters

normalized to TW

21.7 Wikg = 19.9 % (k=2)

SAR result with SAM Head (Ear)

SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR for nominal Head TSL parametess nomalized to 1W 54.9 Wikg = 20.3 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR for npominal Head TSL parameters normalized to TW 18,4 Wikg = 19.8 % (k=2)

% Additional assassmants outsida the curment scope of SCS 0108
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