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Calibration procedunals)

Caflbration date:

CALIBRATION CERTIFICATE

QA CAL-05.v12
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

May 23, 2023

Cafibration Ecuipment used (METE critical lor calibration)

D750V3 - SN:1014

This calibeation coticate documents the traceabllity to national standards, which realize the physical units of measurements (S1)
Tha measuremants and the uncerianties with corfidence probabiity are glven on the foliowing pages and are part of the cerificate

Al calibratons have been conductad in e cioaed laboratory facility: environment tempemture (22 = 3)°C and humidity < 70%.

Primaty Standarss 0 # Cal Date (Cenflicate No.) Schaduled Caibration
Power matar NP2 SN; 104778 30-Mar-23 (No. 217-03804/03805}) Mar-24
Power sensor NRP-Z81 SN 1032428 S-Mar-23 (No, 217-03804) Mar-24
Powes sensor NRP-Z81 SN: 103245 30-Mar-23 (No. 217-03805) Mar-24
Relerance 20 dB Attenustor SN: BHS294 (20k) 30-Mar-23 (No, 217-03800) Mar-24
Type-N mismatch combination SN: 310882 / 06327 30-Mar-23 (No. 217-03810) Mar-2a
FReterenca Probe EX3IDVE SN: 7348 10-Jan23 (No. EX3-7348_Jan23) Jan-24
DAE4 | SN: 0 19-Dac-22 (No. DAEA-601_Dec22) Doc-23
Secondary Standards LD ¢ Check Date (in houss) Schaculed Chack
Power meter E44198 SN. GBIS512475 30-0c1-14 (in house check Oct-22) In house chack: Oct-24
Power sansor HP 8481A SN US37292783 07-0ct-15 (In house check Oct-22) In house chack: Oct-24
| Powar ssrear HP B481A SN MY41083315 D7-0c1-15 (In house check Oct-22) In house check: Oct-24
| AF genarator RAS SMT-06 SN 100972 15-Jun-15 {in housa check Oot1-22) In house chack: Oc1-24
Network Analyzer Aglent EBISEA | SN LIS41080477 31-Mar-14 (In house chack Dct-22) In house chack: Oct-24
Name Furction Sa_:_;mlum
Calibeated by Michaal Webar Laboesitey Tochnician ”
.
Approved by Sven Kinn Tachnical Manages S S_
tusued: Miy 23, 2023
This calibration cedificate shal not ba regroduced except in full without written approvatof the laborataly. <F < 3 9l 4
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A3LSMS926B

Report No: HCT-SR-2310-FC009-R2

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzeriand

Accredited by the Swiss Accredtation Sorvice (SAS)
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The Swiss Acareditation Service Is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

S Schweizerischer Kalibrerdienst

c Service sulsse d'éalonnage
Sorvizio svizzero di tarstura

S swiss Calibration Service

Accreditation No.: SCS 0108

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 6 GHz"

Additional Documentation:
¢) DASY System Handbook

Methods Applied and Interpretation of Parameters:
* Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated,
* Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the 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.

probability of approximately 95%.

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

Cenificate No: D750V3-1014_May23

Page 20l 6
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FCC ID: A3LSMS926B

Report No: HCT-SR-2310-FC009-R2

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 Center - TSL 16 mm with Spacer
Zoom Scan Resolution dx, dy, 02 =5 mm
Frequency 750 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C M9 0.89 mho'm
Measured Head TSL parameters (22.0+£0.2)°C 40.7 + 6% 0.90 mhoim + 6 %
Head TSL temperature change during test <05°C - e
SAR result with Head TSL
SAR averagod over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.18 Wikg
SAR for nominal Head TSL parametars nomalized to 1W 8.59 Wikg = 17.0 % (k=2)
SAR averaged over 10 em? (10 g) of Head TSL condition
SAR measured 250 mW Input powsr 1.42 Whkg

SAR for nominal Head TSL parameters

normalized 1o 1W

5.62 Wikg = 16.5 % (k=2)

Ceniticate No: D750V3-1014_May23

Page 3of 6
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H—a- FCC ID: A3LSMS926B Report No: HCT-SR-2310-FC009-R2

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

Impedance, transformed 1o feed pont 547Q+37K
Return Loss -24808

General Antenna Parameters and Design

Electrical Delay (one diraction) | 1.038 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 semirigid coaxial cable. The center conductor of the feeding line is directly connected 1o the
second arm of the dipele. The antennia is therefore short-circuited for DC-signals: On some of the dipoles, small end caps
are added 10 the dipole arms in order to improve matching when loaded according 10 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 1o the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged

Additional EUT Data

| Manutactured by SPEAG

Cortificate No: D750V3-1014_May23 Pago 4of 6
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H—a- FCC ID: A3LSMS926B Report No: HCT-SR-2310-FC009-R2

DASYS5 Validation Report for Head TSL

Date: 23.05.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1014

Communication System:; UTD 0 - CW; Frequency: 750 MHz

Medium parameters used: f= 750 MHz; 6 = 0.9 S/m; & = 40.7; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY32 Configuration:
¢ Probe: EX3DV4 - SN7349; ConvF(10,11, 10.11, 10.11) @ 750 MHz, Calibrated: 10.01.2023
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics; DAEA Sn601; Calibrated: 19.12.2022
« Phantom: Flat Phantom 4.9 (front); Type: QD O0L 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=5mm, dz=5mm

Reference Value = 61,58 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 3.34 W/kg

SAR(I 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 to SAR at M1 = 64.9%

Maximum value of SAR {(measured) = 2.90 Wikg

-7.20

-9.60

-12.00

0 dB = 2.90 W/kg =4.62 dBW/kg

Cenificate No: D750V3-1014_May23 Page50of 6
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Impedance Measurement Plot for Head TSL
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Report No: HCT-SR-2310-FC009-R2

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzecland

Accrediied by the Swiss Accreditation Service (SAS)
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Schwelzerischer Kalibrierdienst
Service sulsse d'étalonnage
Servizio svizzero di taratura
Swiss Calibeation Service

Accreditstion No.: SCS 0108

Certificate No. DB35V2-4d1165_May23

[CALIBRATION CERTIFICATE

Object

Calisration procadureds)

Calibeation data:

D835V2 - SN:4d165

QA CAL-05.vi2

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

May 23, 2023

Calibeation Equipment used (METE critical for calbration)

This calibention certificate documents the tracesbilty 10 nations standards, which realize the physical units of maasuraments (S1).
The measuremants and the uncartainties with confidance probablity are given on the folowing pages ang are pan of the canlficate.

All calbratons have been conductad In tha closad laboratory faciity. environmeant lemperature (22 + 3)°C and humidity < 70%

Primary Standards 1D # Cal Date (Cortficats No | Schaduled Calitration

Power meter NRF2 SN: 104778 S0-Mar-23 (No. 217-03804/03805) Mar-24

Powar sansar NRP-2#1 SN 103244 30-Mar-23 (No. 217-03804) Mar24

Power ssrear NRP-2@1 SN: 103245 30-Mar-23 (No. 217-03805) Mar-24
| Rsfgrence 20 0B Attenuator SN: BHE394 {20k) 30-Mar-23 (No. 217-03808) Mar-24

Typse-N mismaich combination 5N: 310982 / 06327 30-Mar-23 (No. 217-03810) Mar-24

Retorence Probe EX3DV4 SN 7349 10-Jan-23 (No. EX3.7349 Jan23) Jan-24

DAE4 SN: 60t 19-Dac-22 (No. DAES-801_Dec22) Dec-23
| Sacondary Siangards D Check Dage {in housa) Schetuled Check
‘ Pawer mater E44198 SN GB3e512475 30-0ct-14 (in house check Oct-22) In house check; Oct-24
| Power sarsor HP 84314 SN US37292763 07-0e1-15 (in house check Oct-22) In heuse check: Ocl-24

Powsr sanzor HF 84814 SN: MY41083315 07-Oct-15 (in houss check Oct-22) In house check: O&-24

RF genarator H&S SMT-06 SN: 100972 15-Jun1% {in house chack Oc122) In house check: Oct-24

Network Analyzar Agient EB3SBA | SN: LIS41080477 31-Mar-14 {in house check Oct-22) In house check; Oct-24

Name Function Swgnaturs
Calibeated by: Nichiel Webar Laboratory Technician m
Approved by Sven Kibn Techmzal
‘ e . —
issued May 23. 2023
This calbration cartificate shall not be reproduced except in ul without written approval o@dyf{ o = |8t 9l 3
S
= — L 277
Centiticate No: DB35V2-4d165_May23 Page 1 ol 6 7 Zf A
Vo WhAge L5 TR
& lobs| 2033 | ok o2 |
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H—a- FCC ID: A3LSMS926B Report No: HCT-SR-2310-FC009-R2

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, 8004 Zurich, Switzedland

S  Schweizeriacher Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S Swisa Calibration Service

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

The Swiss Accreditation Service is one of the signatories to the EA
Multilatoral Ag for the r gnition of calibration contificates
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-Womn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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

* Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The 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 1o 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%.

Certificate No: D835V2-4d165_May23 Page 2ot 6

F-TP22-03 (Rev.00) 184 / 248 HCT CO.,LTD.



H—a- FCC ID: A3LSMS926B Report No: HCT-SR-2310-FC009-R2

Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS52 V52104
Extrapolation Advanced Extrapolation
Phantom Modular Flal Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution ox, dy, dz =5 mm
Frequency B35 MHz + 1 MH2
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.90 mho/m
Measured Head TSL parameters (220202)°C 405+6% 0.93 mho/m'= 6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 2,51 Wikg
SAR for nominal Head TSL parameters normalized 10 1W 9.74 Wikg = 17.0 % (k=2)
SAR averaged over 10 cmy’ (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 W/kg = 16.5 % (k=2)
Certificate No; D835V2-4d165_May23 Page 30t6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transfarmed 10 feed pont 512Q-32
Return Loss -20.5d8

General Antenna Parameters and Design

| Etectricai Delay (orwe direction) | 1.389 ns |

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

The dipole is made of standard semirigid coaxial cable. The canter conductor of the feeding line is directly connected 1o the
second arm of the dipole. The antenna is therefora 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 (o the position as explained in the
‘Measurement Conditions” paragraph. Tha SAR data are not affected by this change. The overall dipole length is still
according 1o the Standard.

No excessive force must be applied 1o the dipole arms, because they might bend or the scidered connections near the
feadpoint may be damaged,

Additional EUT Data

[ Manufactured by SPEAG ]

Certificate No: DB35V2-4d165_May23 Page 4 of 6
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H—a- FCC ID: A3LSMS926B Report No: HCT-SR-2310-FC009-R2

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

Medium parameters used: {'= 835 MHz; ¢ = 0.93 S/m; & = 40.5; p = 1000 kg/m’
Phantom section; Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(9.69, 9.69, 9.69) @ 8§35 MHz; Calibrated; 10.01.2023
« Sensor-Surface: | . 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 19.12.2022
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001

« DASY5252.10.4(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=3mm

Reference Value = 64,33 V/m; Power Drift =-0.04 dB

Peak SAR (extrapolated) = 3.79 W/kg

SAR(1 g) = 2.51 W/kg; SAR(10 g) = 1.62 W/kg

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

Ratio of SAR at M2 to SAR at M| = 65.9%

Maximum value of SAR (measured) = 3.35 Wikg

-2.40
-4.80
-71.20

-9.60

-12.00

0dB =3.35 Wikg =5.25 dBW/kg

Cenificate No: DB3ISV2-4d165_May23 Page 5 of 6
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FCC ID: A3LSMS926B

Report

No: HCT-SR-2310-FC009-R2

Impedance Measurement Plot for Head TSL

Staws  CH1 B | 2% 1-Patt Aug=20 Dielap LCL
Certificate No: DB35V2-4d165_May23 Page 6 ot 6
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Calibration Laboratory of S8, WM Schweizerischer Kalibrierdienst

Schmid & Partner % " 2 Service suisse détalonnage
Engineering AG o Sorvizlo svizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzertand K7 S

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

- —

Calibration procedures)

Calvration date:

This calbration carificate documents the traceabiity fo naticnal standaeds, which realize the physical units of measurements (S1).
The measurements and the uncenaintizs with confidence probability are given on the following peges ant are parn of Ihe cenlficate.

All cafibrations have been conducted In the clesad laboratory faciity: snvironment lemperature (22 + 31°C ang tumidiy < 70%.

Calbration Equipment usad (MATE crtical for caliteation)

Primary Standards DK Cal Date (Certificate No | Scheduled Calibration

Powet teter NRP2 SN: 104778 30-Ma-23 (Na. 217-03804/03805) Mar-24

Power sensor NRP-291 SN: 103244 30-Mar-23 (No. 217-03804) Mar-24

Power sensor NRP-291 SN: 103245 30-Mar-23 (Na. 217-03805) Mar-24

Referonce 20 dB Atterustor SN: BHI394 (20k) 30-Mar-23 (Na. 217-0380%) Mar-24

Type-N mismatch combination SN: 310882/ 06327  30-Mar-23 (No, 217-03810) Mar-24

Referance Probe EX30V4 SN: 7348 10-Jan-23 (No, EX3-7340_Jan23) Jon-22

DAE4 SN: 801 18-Doc-22 (No. DAE4-601_Dec22) Dec-23

Secondary Stangards e Check Oate (in houss) Scheduled Chack

Power meler E44198 SN: GB39512475 30-Oct-14 {in house chack Oct-22) In house check: Oct-24

Power sersor HP 84814 SN: US37282783 07-0ct-15 (in housa check Oqt-22) In house check: Oct-24

Pawer sersor HP 84814 SN: MY41093315 07-0ct-15 (In house chack Oci-22) In house check: Oct-24

RF generator RAS SMT-08 SN: 100972 15-Jun-15 {in house check Oct-22) In house check: Oct-24

Network Angdyzar Aghant E83584 | SN LS41080477 31-Mar-14 {in housa chack Oct-22) In house check: Oct-24
Namn Funtfion

Appeoved by:

This calbration certificate shafl not be reproduced axcepl in fub withoa! written appraval T g2i 3F x}

Cartificate No: D1800V2-2d015_May23 Page 10t6 “R JI _ %(/\'
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Calibration Laboratory of ‘Sw‘@'h.,,‘ s s tree Kale

Schmid & Partner e ¢ Service suses détaionnage
Engineering AG % Servizio svizzero di taraturs

Zeughaussirasse 43, 3004 Zurich, Switzerand % 4@‘“‘\? S swiss Calibration Service

Accredited by the Swiss Accredilation Sarvice (SAS) Accraditation No.: SCS 0108

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

Multilateral Ag for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity In TSL / NORM x,y,z

N/A not applicabie 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 15628: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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

= Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No uncertainty required.

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

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

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR 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: D1800V2-2d015_May23 Page 2 of 6
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Measurement Conditions
DASY system coofiguration, as far as not given on page 1
DASY Version DASYS52 V52,10.4
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 10 mhm with Spacer
Zoom Scan Resolution ax, dy, dz =5 mm
Frequency 1800 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220'C 400 1.40 mholm
Measured Head TSL parameters (220202)°*C 38526% 1.37 mhoim £ 6 %
Head TSL temperature change during test <05"C — —
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mW input power 8.42 Wikg
SAR for nominal Head TSL paramelers normalized to 1W 37.8 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 4.92 Whg
SAR for nominal Head TSL parameters normalized to 1W 19.7 Wikg £ 16.5 % (k=2)
Certificate No: D1B00VZ2-2d015_May23 Page 3 of B
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Report No

: HCT-SR-2310-FC009-R2

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformead to feed point 48350-40jQ
Return Loss -276dB
General Antenna Parameters and Design
| Etectrical Detay (one direction) | 1214 ns

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

The dipole Is made of standard semirigid coaxlal cable. The center conductor of the feeding line s directly connected 1o the
second arm of the dipola. The antenna is therefore short-circuited for DC-signats. On some of the dipoies, small end caps
are added 1o the dipole arms In order to improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard,

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

feedpoint may be damaged

Additional EUT Data

Manufacturad by

SPEAG

—
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DASYS5 Validation Report for Head TSL
Date: 17.05.2023
'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:2d015
Communication System: UID 0 - CW; Frequency: 1800 MHz ;
Medium parameters used: = 1800 MHz o = 1.37 §/m; & = 38.5; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Stundard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASY352 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.63, 8.63. 8.63) (@ 1800 MHz; Calibrated: 10.01.2023
« Sensor-Surface: |, 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 19,12.2022
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

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

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

Reference Value = 109.2 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 17.3 Wikg

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

Certificate No: D1800V2-2d015_May23 Page 5of 6
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Impedance Measurement Plot for Head TSL
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FCC ID: A3LSMS926B

Report No: HCT-SR-2310-FC009-R2

Calibration Laboratory of

Schweizerischer Kafibrierdienst

Schmid & Partner Service sulsse d'italonnage
Engineering AG Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzertand Swiss Calibration Sarvice

Accredited by the Swiss Accreditation Service (SAS})

Accreditation No.: SCS 0108

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

Object
Calibration procedure{s)
Catbeation at: B

This calibration certificate documents the traceablity 1o national standards, which realize the physica! urits of measurements {S1).
The measwrements and the uncaraintiss with confidance probability Bre givan an 1ha follawing pages snd sre part of the certificase

Al calibrations heva been conducted In the dosed isbaratory facility: emwronment temperature (22 + 3)°C and humiday < 70%

Caliteation Equipment usad (M&TE critical for calibeation)

Primary Standards D # Cal Date (Cartificate No.) Scheduled Caltbration

Power meter NRP SN: 104778 04-Apr-22 (No. 217-D3825/X)3524) Apr-23

Power sansor NRF-Z91 SN: 103244 04-Apr-22 (No. 21703524) Apr-23

Powar sensor NRP-Z31 SN: 103245 04-Apr-22 (No. 217-03525) Apr-23

Refarence 20 9B Attenuaior SN: BHO394 (20k) D4-Apr-22 (No, 217403527) Apr-23

Type-N mismatch combination SN: 310982 | 06327 D4-Apr-22 (No. 217-03528) Apr-23

Rafarancs Probe EXIOVE SN: 7342 10-Jan-23 (No. EX3-7349_Jan23) Jan-24

DAE4 SN: 61 19-Dac-22 (No. DAE4-801_Dec22) Dec-23

Secondary Standards Dz Check Date (in house) Scheduled Check

Power meter E44186 SN: GBA8512475 30-Oct-14 (in house check Oct-22) In housa check: Oct-24

Power sensor HP BAB1A SN: US37292783 07-0O0t-15 (in housa check Oct-22) In house chock: Oct-24

Power sensor HP BAB1A SN: MY41033315 07-Oat-15 (in house check Oct-22) In house chack: Oct-24

RF generator R&S SMT-08 SN: 100872 15-Jun-15 (In house chack Oct-22) In house chock: Oct-24

Network Anatyzer Agilent ES8358A | SN US41000477 31-Mar-14 (In house check Oct-22) in house chack: Oct-24
Name Function

Calbrated by:

Approved by:

Issued: January 24, 2023

Mmlmmumumwmummmuwﬁm

= B s B I
Centificate No: D1900V2-50061_Jan23 Page 1 0f 6 a ?{’ / | ZER"
A | _visuns pG/43
9N 2. 04 | 1o) 52.99]
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Calibration Laboratory of

r S  Schweizerischer Kalibriesds
Schmid & Partner ¢ Service suisse datalaanage
Engineering AG Servizio svizzero di taratura
Zeughausstrosse 43, 8004 Zutich, Switzeriand S swiss Calibration Service
Accreditad by the Swiss Accraditation Service (SAS) Accreditation No,: SCS 0108

The Swiss Accreditation Service s one of the signatonies to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |IEC/IEEE 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 & 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 Retum Loss ensures low
refiected power, No uncertainty required.

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

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

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

Certificate No: D1S00V2-53081_Jan23 Page 2016
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS52 V52,104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Conter - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, 0z = 5 mm
Frequency 1900 MHz £ 1 MHz
Head TSL parameters
The following parameters and caloulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 400 1.40 mha/m
Measured Head TSL parameters (22020.2)°C 38626% 1,39 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 powear 9.77 Wikg
SAR for nominal Head TSL parameters nomalized 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 to TW 20.3 Wikg £ 16.5 % (k=2)
Certificate No: D1000V2-5d061_Jan23 Page 3of 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, lransformed to feed point 02Q+63jQ
Return Loss -241dB

General Antenna Parameters and Design

[ Electrical Dalay (one direction) I 1183 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circulted for DC-signals. On some of the dipoles, smafl end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measuremant 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 apphed to the dipole arms, bacause they might bend or the sokdered connections near the
feedpoint may be damaged

Additional EUT Data

| Manutactured by SPEAG |

Coertificate No: D1800V2-5d061_Jan23 Paged4 0! 6
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DASYS5 Validation Report for Head TSL

Date: 23.01.2023
Test 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, o = 1.39 Sim; & = 38.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI €63.19-2011)

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.43, 8.43, 8.43) @ 1900 MHz; Calibrated: 10.01.2023
» Sensor-Surface: | 4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 19.12.2022
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Senal; 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 grid: dx=5Smm, dy=Smm, dz=Smm

Reference Value = 109.1 Vim; 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 peaks 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 Wikg

dB
0
-3.20
5.40
9.60
-12.80
-16.00

0dB = 15.1 Wkg = 11,79 dBW/kg

Certificate No: D1900V2-5d061_Jan23 Page 5of 6
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Impedance Measurement Plot for Head TSL
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aCT

Calibration Laboratory of q“‘.\l@%”; S Schweizerischer Kallbriardienst

Schmid & Partner % G Service suisse détalonnage
Engineering AG N Servizio svizzero dl taraturs

Zeughausstrasse 43, B004 Zurich, Switzerland SN S Swiss Calibration Service

Accredifed by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresment for the recognition of calibration certificates

Acereditation No: SCS 0108

Cilent HCT Cetificate No. D2450V2-1049_Apr23
Gyeonggi-do, Republic of Korea
CALIBRATION CERTIFICATE |
Otgact D2450V2 - SN: 1049
Calbration procecura(s) QACN:OG.V"E 26
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Calibention cata: Apﬁl 25. 2023

Callbration Equipment used (MATE critical tor caibration)

This caibration certificate documents the traceatdity to nations! standards. which realize the physical units of measurermnants (S1)
The measuraments and the uncenainties with contidence probability arm given on the lofowing pages and are pant of the cortiticate.

Al calibrations have been conducted in the dosed laboratory faciity: environment termperaturs {22 + 3)°C and humidty < 70%

This calbration corificats shall not be reproduced except In full without written approval of

| Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calbraticn
Power metar NRP2 SN: 104778 3-Mar-23 (No. 217-03804103805) Mar-24
Power sensor NSP-Z91 SN 103244 30-Mar-23 (No. 217-03804) Mar-24
Power sensor NRP-281 SN: 103245 30-4ar-23 (No. 217-03805) Mar-24
Aeleronce 20 dB Attenuator SN: BHEA8A (20k) 30-Mar-23 (No. 217-03808) Mar-24
Type-N mismaich combination SN 310082/ 06327  30-Mar-23 (No. 217-035810) Mar-24
Aeference Frobe EXIDV4 SN: 7349 10-Jan-23 (No. EX3-7349_Jan23) Jan24
DAE2 SN 601 18-Dec-22 (No. DAE4-801_Dec2?) Dec-23
Secondary Standards | Chack Date (in houss) Scheduled Check
Powet moter E44198 | SN: OB39512475 30-Oct-14 (in housk check Oct-22) In house check: Oct-24
Power sensor HP 34814 SN US37292783 07-0¢t-15 (i houss check Oct-22) In hause check: Ocz-24
Power sarsor HP 84814 SN MY41093315 O7-0¢t-15 (in hausa check Oct-22) In hause checke Oct-24
AF penerator RAS SMT-06 SN: 100672 15-Jun-15 (in house check Oct-22) In house chack: Oct-24
Network Analyzer Aglent EBISSA | SN US41080477 31-Mar-14 (in houss check Oct-22) In house chack: Oct-24
Names Function Sg
Catbrated by Mizhael Weber Laboratory Tachaiclan M—
Approved by: Sven Kohn Tochrica Manager . MAC
. .

Issued: Apel 26, 2023

W

Iheisboratory, | o |

Cartificate No: D2450V2-1048_Apr23
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Calibration Laboratory of AN,

N Schweizerischer Kalibrierdionst
Engineering AG g Servizio svizero di taratura
43, 8004 Zurich, Switzerland " //fl_\\\\\ Swies Cafibration Service

Accradaed bty the Swies Accreditasion Sanice (SAS) Accreditation No.: SCS 0108
The Swiss Accraditstion Service s one of the signatories to the EA

Multiiateral Ag: for the gnition of cafibration 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-Womn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

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

Additional Documentation:
¢) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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

* Retum 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 fo a coverage
probability of approximately 95%.

Centificate No: D2450V2-1049_Apr23 Page 2ol 7
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FCC ID: A3LSMS926B

Report No: HCT-SR-2310-FC009-R2

Measurement Conditions

DASY system configuration, as far as not given on page 1
DASY Version DASYs52 V52,104
Extrapolation Advanced Extrapolation
Phantom Medular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spaces
Zoom Scan Resolution dx, dy, 0z =5 mm
Frequency 2450 MHz = 1 MH2z
Head TSL parameters
The following parameters and calcufations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 392 1.80 mho/m
Measured Head TSL parameters (22002} °C 37.7+6% 1.86 mhao/m + 6 %
Head TSL temperature change during test <05°C - —
SAR result with Head TSL
SAR averaged over 1 cmy (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.5 Wkg

SAH for nominal Head TSL parameters

normalized 1o 1W

52.7 Wikg % 17.0 % (ks2)

SAR averaged over 10 em? (10 g) of Head TSL condition
SAR measured 250 mW Input power 6.23 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.6 Wkg £ 16.5 % (k=2)

Cenificate No- D2450V2-1043_Apr23

Page3of 7

F-TP22-03 (Rev.00)

203 / 248

HCT CO.,LTD.



aCT

FCC ID: A3LSMS926B

Report No: HCT-SR-2310-FC009-R2

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point

4310+88jQ

Return Loss -21.0dB
General Antenna Parameters and Design
Electrical Delay (0ne diraction) | 1.160 ns

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

The dipole is made of standard semirigid coaxial cabie, The center conductor of the feading 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, smali end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
“Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still

according 1o the Standard.

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

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Canificate No. D2450V2-1049_Apr23

Page 4 of 7

F-TP22-03 (Rev.00)

204 / 248

HCT CO.,LTD.



H—a- FCC ID: A3LSMS926B Report No: HCT-SR-2310-FC009-R2

DASYS5 Validation Report for Head TSL

Date: 25.04.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 1049

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medlium parameters used: f = 2450 MHz: o = 1.86 S/m: & = 37.7 p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-201 1)

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.88, 7.88, 7.88) @ 2450 MHz; Calibrated: 10.01.2023
» Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 19.12.2022
» Phantom: Flal Phantom 5.0 (front); Type: QD 000 P50 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 grid: dx=5mm, dy=5mm, dz=5mm

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 g) = 6.23 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 50.1%

Maximum value of SAR (measured) = 22.4 W/kg

dB
0

-4.40
-8.80
-13.20
-17.60
-22.00

0dB =224 W/kg = 13.50 dBW/kg

Cartificate No: D2450V2-1049_Apr23 Page 50f 7
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Impedance Measurement Plot for Head TSL

Cenificate No: D2450V2-1049_Apr23 Page 6of 7
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Report No: HCT-SR-2310-FC009-R2

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

Evaluation Condition
| Phantom | SAM Head Phantom | For usage with cSARIDV2-RIL
SAR result with SAM Head (Top = C0)
SAR averaged over 1 cm® (1 g) of Head TSL Candition

SAR for nominal Head TSL parameters

nomalized to 1W

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

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

condstion

SAR for nominal Head TSL parameters

normalized to 1W

26.1 W/kg = 16.9 % (k=2)

SAR result with SAM Head (Mouth = F90)

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

SAR for nominal Head TSL paramaters normalized 1o 1W 57.3 Wikg = 17.5 % (k=2)

SAR averasged over 10 cm® (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 = H0)

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

SAR for nominal Head TSL parameters normalized to 1W 54.0 Wikg = 17.5 % (k=2)

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

SAR for nominal Head TSL parameters 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 Condition

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 parameters normalized 1o 1W 17.4 Wikg = 16.9 % (k=2)

' Additional sssassments outsikde the curmant scope of SCS 0108

Cenificate No: D2450V2-1049_Apr23
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FCC ID: A3LSMS926B

Report No: HCT-SR-2310-FC009-R2

RO

Calibration Laboratory of

o\ Ya P, -
] AN > e Schweizerischer Kalibrierdienst
Schmid & Partner S——% (4 S (S: Service suisse d'étalonnage
Engineering AG % —7 \ Servizio svizzero dl taratucs
Zeughausstrasse 43, 8004 Zurich, Switzerland 4‘4_,{/’\‘(\_\3? oy %/ S Swiss Calibration Service

Accradited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories 1o the EA

Accreditation No.: SCS 0108

Multitatecal Agr t for the gnition of calibration certificates
ciient  HCT Certificate No. D2600V2-1106_May23
Gyeonggi-do, Republic of Korea
CALIBRATION CERTIFICATE
Object D2600V2 - SN:1106
; Calibration procedure|s) QA CAL-D5.v12

Calibention date: May 24, 2023

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calbraton Equipment ussd (METE crifical for casbration)

This caliiration cedificate documents 1he taceabiity o national standards, which toaiize the physical units of measuremants (St)
The messuremants and the uncartainties with confidence probabiity are given an the following pages and &re pan of the cenificate

All cadbrations have been conducted In the closed laboratory facilty: envircnment temperatuee (22 + 3°C and hurmidity < 70%

Primary Standards D * Cal Date {Certificate No.} Scheduled Calibration
Powar metar NRP2 SN: 104778 30-Mar-23 (No. 217-03804/03805) Mar-24
Powat sensor NAP-Z91 SN: 103234 30:-Mar-23 (No. 217-03804) Mar-24
Powar sensor NAP-291 SN: 103245 30-Mar-23 (No. 217-03805) Mar-24
Referanca 20 9B Attanuator SN: BHG334 (20k) 30-Mar-23 (No. 217-03808) Mas-24
TypeN mismatch combination SN: 310682 / 06327 30-Mas-23 (Na. 217-03810) Mas-24
Reforenca Probe EX30VA SN: 7348 10-Jan-23 (Ne. EX3-7349_Jan23) Jan-24
DAE4 SN: 601 18-Dec-22 (No, DAE4-E01 Dac22) Deo-23
{
| Secondary Standards 0 # Chack Datn (in housa) Seheduias Check
Power maeler E441668 SN. GBI9512478 30-Oct-14 (In house check Qch22) In houss check: Oct-24
Power sarsor HP 84814 SN: US37292783 07-0ct-15 (in house chack Oct-22) In house check: Oct-24
Powar sansor HP 8481A SN: MY41093315 07-0ct-15 (In house chack Oc1-22) In house check: Oct-24
RF ganarator RAS SMT-06 SN: 100972 15~Jun-15 (in house check Oct-22) In house chack: Oct-24
Network Analyzer Aglent EBISEBA | SN US41080477 31-Mar-14 {in house chack Oct-22) In house check: Oct-24
Narme Function Signature
Calibrated by: Paulo Pina Laboratory Technician S e ,;__)_, .
! e S
Approved by Sven Kihn Tachnical Manager

S

Issued: May 24, 2023

This cafbiration certificate shall not be reprocuced except in ful without written approval di ihalabbratory.  <F <] | 8] o1 4
S B 0l .
Certilicate No: D2600V2-1106_May23 Page 1 ot 6 { 7 7 ¢ ﬂ\/
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Calibration Laboratory of

Schweizerischer Kalibrierdien:
Schmid & Partner S =

c Service sulsse d'@alonnage

Engineering AG Sorvizio svizzero di tarstura
Zeughausstrasse 43, 8004 Zurich, Switzerland . S Swiss Calibeation Service
Accredited by the Swiss Accreditation Ssrvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is ong of the signatories to the EA
Multilateral 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/EEE 62209-1528, “Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

The rerorted uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probabiiity of approximately 895%,

Centificate No: D2600V2-1106_May23 Page2of6
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Measurement Conditions
DASY system configuration, as far as not given on N page 1,
DASY Vaersion 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 MHz = 1 MHz

Head TSL parameters
The following parameters and calculations were applied

Temperature Permittivity Conductivity

Nominal Head TSL parameters 20°C 39.0 1.96 mho/m

Measured Head TSL parameters {220+02)"C 371:26% 2.00 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 14.2 Wikg

SAR for nominal Head TSL parameters normalized to TW 55,6 Wkg + 17.0 % (k=2)

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

SAR measured 250 mW input power 6.37 Wikg

SAR for norminal Head TSL parameters normalized to TW 25.1 Wikg = 16.5 % (k=2)
Ceriticate No: D2600V2-1106_May23 Page 3of6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 4890-68)0Q

Relurn Loss -23.1dB

General Antenna Parameters and Design

l Electrical Delay (one direction) ] 1149 ns ]

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

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

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

feadpoint may be damaged,
Additional EUT Data

I Manufactured by [ SPEAG |
Cedificate No: D2600V2-1106_May23 Pags 4 cf6
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DASYS5 Validation Report for Head TSL
Date: 24.05.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1106
Communication System: UID 0 - CW; Frequency: 2600 MHz
Medium parameters used: f = 2600 MHz, o = 2 S/m; & = 37.1; p = 1000 kg/m’

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(7.68, 7.68, 7.68) @ 2600 MHz; Calibrated: 10.01.2023
» Sensor-Surface: | 4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 19.12,2022
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Senal: 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 grid: dx=5mm, dy=Smm, dz=5mm

Reference Value = 117.6 Vim; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 27.7 Wikg

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

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

Ratio of SAR at M2 to SAR at M1 =51.4%

Maximum value of SAR (measured) = 23.0 Wikg

dB
0

-4.20
-8.40
-12.60

-16.80

-21.00

0dB =23.0 Wikg = 13.62 dBW/kg

Cortificate No: D2600V2-1106_May23 Page 5018
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Impedance Measurement Plot for Head TSL

Ele yew Chennel Sweep Coltration Jrace Scale Markes System Window Help
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FCC ID: A3LSMS926B

Calibration Laboratory of

\"\\':‘f/’v-

o ecmes Schweizerischar Kallbrierdiens
Schmid & Partner % “ (3; Service sulsse d'étalonnage
Engineering AG z & Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzsriand LIANS Y/ S suiss Calibration Service

Wy oo |v‘\“\“
Accrediled by Ihe Swiss Accreditaton Sendce (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signataries to the EA
Multilasteral Agreament for the recognition of calibration certificates

Report No: HCT-SR-2310-FC009-R2

cie  HCT{Oymetsey

Otgact

Caliteation procedurels)

Gataton dae e R

Calbration Equipment used (MATE oritical for caliration)

This caltwation canicale documants the raceabiity to national standards, which realze the phy

| units of

5 (SI)

The messuraments and the unceranties with confidence probabiity are givan on the following pages and are part of the certificate.

All calibrations have been conducted in the dosed laboratory Facility: environment temperature (22 = 3)°C and humadity < 70%.

Primary Standargs 0% Cal Date (Certificate No.) Scheduled Caltbration
Powar meter NRP SN: 104770 04-Apr<22 (Na, 217-03525M3524) Apr-23

Power sensor NRP-291 SN: 103244 04-Apr-22 (Na. 217-03524) Apr-23

Bowar senser NRP-Z291 SN: 103245 04-Apr22 (Na, 217.03525) Apr2d

Referance 20 dB Alteruator SN: BHO194 (20K) 04-Ape-22 (Na. 217-03527) Apr-23

Type-N mismatch combiration SN: 310962 / 06327 04-Apr-22 (Na. 217.03528) Apr23

Reforance Praba EX30v4 SN: 3503 08-Mar22 (No. EX3-2803_Mar22) Mar-23

DAEZ SN: 601 19-Dac-22 (No, DAE4-601_Doc2?) Dec-23

Secondary Standards D2 Check Date {In housa) Scheduled Chack
Power meter E44188 SN: GB33512475 30-Oct-14 (in house check Oct-22) In house check: Oct-24
Power sensoe HP BABIA SN; US3T282783 07:0¢t-15 (in houss chock Oct-22) In housa check: Oct-24
Powear senaoe HP B481A SN: MY41053215 07-Oct-14 (in house check Oct-22) In house check: Oct-24
RF ganerator R&S SMT-06 SN: 100972 15-Jun-15 {In housse chack Oct-22) In housa check Oct-24
Natwork Analyzer Agilent EE358A | SN: US41080477 31-Mar-14 {In house chack Oct-22) In house check: Oct-24
Calibrated by

Approved by

This caloration cartificate shall not be reproduced excapt In full without weitten Spproval
e
Certificate No: D3500v2-1040_Jan23 Page 10f6
A | Tpestkus |45l st
W3 el. P9 |22 9
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H—a- FCC ID: A3LSMS926B Report No: HCT-SR-2310-FC009-R2

Calibration Laboratory of

S Schweizerischer Kalibrierdienst

Schmid & Partner G Service suisse détalonnage

Engineering AG Sarvizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerdand S swiss Calitwation Service
Accrodited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multiiateral Ag 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 62208-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

= Measurement Conditions: Further 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.

s Antenna 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 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 fo calculate the
nominal SAR result.

The ref)oned 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%.

Cartificate No: D3S00V2-1040_Jan23 Page 20l 6
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Measurement Conditions
DASY system configuration, 3s far as not given on page 1.
DASY Varsion DASYS2 V52,104
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy =4 mm, dz = 1.4 mm Graded Ratlo = 1.4 (Z direction)
Frequency 3500 MHz 2 1 MHz
Head TSL parameters
The following parameters and calcutations were apphied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 379 2.91 mho/m
Measured Head TSL parameters (220202)°C 3B1+6% 283 mhoim £ 6 %
Head TSL temperature change during test <05°C — —
SAR result with Head TSL
SAR averaged over 1 om® (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.66 Wikg
SAR for nominal Head TSL parameters normalized to 1W 66.5 Wkg £ 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR messurad 100 mW input power 2.48 Wikg
SAR for nominal Head TSL parameters noemalized o 1W 24.9 Wikg = 19.5 % (k=2)
Certificate No: D3500V2-1040_Jan23 Page 30l 6
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Report No

: HCT-SR-2310-FC009-R2

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 5270-31Q

Retumn Loss -27.9dB
General Antenna Parameters and Design

Electrical Delay {one direction) 1 1.140 ns

After long term usa 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 conducior of the feeding line is directly connected 1o the
sacond arm of the dipole. The antenna s therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole ams In order to improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are no! 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

l Manufactured by

SPEAG

Certificate No: D3500V2-1040_Jan23
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DASYS5 Validation Report for Head TSL

Date: 22.01.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3500 MHz; Type: D3500V2; Serial: D3500V2 - SN:1040

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

Medium parameters used: f= 3500 MHz; o = 2.93 S/m; & = 38.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: EX3DV4 - SN3503; ConvF(7.91, 7.91, 7.91) @ 3500 MHz; Calibrated: 08.03.2022
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 19.12,2022
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Senal: 1001

» DASYS2 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 Dnft =-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 10 all points 3 dB below = 8 mm

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

Maximum valuc of SAR (measured) = 12.6 Wikg

dB

0

|-6.00
12.00
-18.00
-24.00

30.00

0dB =12.6 W/kg = 11.01 dBWikg

Certificate No: D3500V2-1040 Jan23 Paga S0l 6
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of L, et Schweizerischer Kalibrierdienst
Schmid & Partner % fo g Service suisse d'étalonnage
Engineering AG z 3 Servizio svizzero dl taratura
M 8004 Zurich, Switzeriand ",ﬁv‘ 7/ S suiss Calibration Service
Accruditad by tha Swiss Accraditaion Service {SAS) Accreditation No: SCS 0108

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

Chient

Otyact

Calivration procecure(s)

mwmmmmummmmmmm.mm;hmwmammm(s:).
Tha massurements and the uncertainties with confidenca probatility sme ghwen on the following pages ana are part of the cartificato,

Al calibratons have bean conducted In the closed lab y facility; onment temperature (22 £ 31°C and humidty < T0%.

Calibration Equipmant used (MSTE trifical for calibrafion)

Primary Standards iD# Cal Dale (Ceriicate No ) Scheduled Catbration
Power mster NRP SN: 104778 D4-Apr22 [No. 217-03525/03524) Apr-23

Power sensar NRP-291 SN: 103244 D4-Apr-22 (No. 217-03524) Ape-23

Power sensor NRP-Z291 SN: 103245 04-Apr-22 (No. 217-03525) Apr-23

Reference 20 d8 Attenuator SN: BHS294 (20k) U4-Apr-22 (No. 217-03527) Ape-23

Type-N mismatch comdination SN: 310982 /06327  04-Apr-22 {No. 217-03528) Apr-23

Relerence Probe EX30V4 SN: 3500 08-Mar-22 (No, EX3.3503_Mar22) Mar 23

DAE4 SN: 801 31-Aug-22 (No. DAE4AS01_Aug22) Mug23

Secondary Stangards D # Check Dale (in house) Scheduieg Check
Powee meler E44108 SN: GB3B512475 30-Cca-14 (In house chack Oct-22) In hause check: Oct-24
Power sersar HP 84814 SN: US37202782 07-0ct-15 (in house check Oct-22) In house check: Och24
Power seraor HP 84894 SN: MY41093218 07-0ct-15 (In house check Oct-22) In house chack: Oct-24
RF ganeratar RAS SMT06 SN: 100872 15-Jun-15 {in hause check Oot-22) In housa chack: Oct-24
Network Analyzer Aglent EBISSA | SN US41080477 31-Mar-14 (In house check Ocs-22) In house chack: QOct-24

Name Function
Calitrzted by: oraAan

Approved by

This calibeation certficate shak not be reproduced except in full without wiitien sporoval ¢ thelpbteaterl. 3 A1

=

Z ©
| | oL/ vERE | & vran
Zal).lz,.:\: tall, ’2.«
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Calibration Laboratory of

S  Schweizerischer Kallbrierdi

Schmid & Partner ¢ Service suisse d'étalonnage

Engineering AG Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland S swiss Calibration Service

Acoradited by thi Swiss Accreditation Senvos (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatoties to the EA
Multilatersd Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |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 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 Paramefers 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 85%.

Certificate No: D3700V2-1066_Novz22 Page 20f6
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Measurement Conditions

DASY system configuration, as far as not

iven on page 1

DASY Version DASYS2 V52104
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 directon)
Frequency 3700 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 377 3.12 mha'/m
Measured Head TSL parameters (220:02)°C 381:26% 3.08 mho/m £ 6 %
Head TSL temperatura change during test <05°C — e
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input powar 6.76 Wkg
SAR for nominal Head TSL parameters normalized to 1W 67.9 Wikg £ 18.9 % (k=2)
SAR averaged ovar 10 cm® (10 g) of Head TSL candition
SAR measured 100 mW input power 2.46 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.7 Wikg £ 19.5 % (k=2)

Certificate No: D3700V2-1066_Nov22

Page 3 of 6
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Report No: HCT-SR-2310-FC009-R2

Appendix (Additional assessments outside the scope of SCS 01 08)

Antenna Parameters with Head TSL

Impedance, transformed 1o fead point 4370+086N
Return Loss -36.9 dB
General Antenna Parameters and Design
[ Electrical Delay (one direction) J 1130 ns

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

The dipole is made of standard semirigid coaxial cable. The center condictor of the feeding line is directly connected 1o the
second arm of the dipole. The antenna is therefore short-circulted for DC-signals, On <ome of the dipoles, small end caps
are acded lo the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions”® paragraph. The SAR dala are not affectad by this change, The overall dipole length is still

according to the Standard

No excessive force must be applied {o the dipole arms, because they might bend or the soldered connections near the

faedpoint may be damaged,

Additional EUT Data

Manufactured by
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DASYS5 Validation Report for Head TSL
Date: 14.11.2022
Test 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: = 3700 MHz; o = 3.08 S/m; s, = 38.1; p = 1000 kg/m’

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

DASYS52 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

o DASYS5252.10.4(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: Mcasurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 69.55 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 18.5 Wikg

SAR(] g) = 6.76 W/kg: SAR(10 g) = 2.46 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 74.4%

Maximum value of SAR (measured) = 13.0 Wkg

dB8
0
] -1.41
-14.82
~22.22

-29.63

37.04

0dB=13.0Wkg=11.13 dBW/kg

Cartificate No: DA700V2-1066_Nov22 Page 5016

F-TP22-03 (Rev.00) 224 | 248 HCT CO.,LTD.



H—a- FCC ID: A3LSMS926B Report No: HCT-SR-2310-FC009-R2

Impedance Measurement Plot for Head TSL

[Gle veow Chomnel Seeep Caltvation Trace geale Mater System Widow thob

= -0 2O

Ch it Avg= 20
CA1: Gt J 30000 GHE e Stop 3.90060 Gz

[ | ! | 3 400000 dHz 36 B850 dE

S 00 —
|

0.00 —i

500

10 00

1500
}20.00

15 00 - —_

2000 {

3500 F
L9000 [Sh1Avg« Ro I
Ch1: Stwil 3.50000 Gz —— Step 150000 G

Certificate No: D3700V2-10658_Novz2 Page 6of €

F-TP22-03 (Rev.00) 225 / 248 HCT CO.,LTD.



aCT

FCC ID: A3LSMS926B

Report No: HCT-SR-2310-FC009-R2

Calibration Laboratory of Schweizerischer Kalibrigrdignst

Schmid & Partner Secvice suisse d'élalonnage
Engineering AG Seevizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service

Accredited by the Swiss Accreditation Servica (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 = Certificste No. D3900V2-1019_May23
Gyeonggi-do, Republic of Korea
(CALIBRATION CERTIFICATE
Object D3800V2 - SN:1019
Calbration procadure(s) QA CAL-22.v7
Calibration Procedure for SAR Validation Sources between 3-10 GHz
Calloration date: May 19, 2023

This catration centficats documants the tracaabiity 10 national standands, which realize the physical units of magsurements (Sh

The my and tha unce

Calibeshon Equipment usad (MATE critical for callbration)

with confidance probability are given on the Iollowing pages and are part of the cenificate

All calbrations have been conducted in 1he closed iaboratary lsality: enviranment temparature (22 + 3)°C and humidty < 70%

Primary Standards D Cal Date (Cevtificate No.) Scheduled Calibeation
Fowar metar NRP2 SN: 104778 30-Mar-23 (No. 217-03804/033085) Mar-24
FPowar sensor NP-Z31 SN 103244 A0-Mas-23 (No. 217-0G804) Mar-24
Power sensor NRP-Z91 SN: 100245 30-Mor-23 (No, 21703805) Mar-24
Reference 20 dB Alenualor SN: BHE394 (20%) A0-Mar-23 (No. 217-03809) Mar-24
Type-N mismaich combenation SN: 310682 7 06327 30-Mar-23 (No. 217-08810) Mar-24
Relerence Probe EX3DV4 SN: 3503 O7-Mar-23 (No. EX3-3503_Mar23) Mar-24
DAE4 SN: & 18-0ec-22 (No. DAE4-601_Dac22) Dec-22
Seccogary Standards D # Check Dats (in house) Schoduisd Check
Powear meter E44108 SN: GB39512475 30-0Oct-14 (in house check Oct-22) In house check: Oct-24
FPower sengor HP BAB1A SN: US37292783 07-0c1-15 (in housa chack Oot-22) In house check: Oct-24
Power sensor HP BAE1A SN MY41083315 U7-0c1415 (in housa check Oct-22) In hause check: Oc-24
fF genarator R&S SMT-06 SN: 1006872 15Jun15 (In house check Oc-22) In howse check: Oct-24
Network Analyzes Agllent EBISEA | SN; US41080477 31-Mar-14 (n house check Oct-22) In hause check: Oct-24
Name Functon Signatize
Caltyrated by KraSimar Franjé Laboratory Technician
Approved ty: Sven Kdho Tochncal Managar
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Calibration Laboratory of

Dbkt it

Schmid & Partner g Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland S Swias Calibration Service

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

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

Multilateral Ag! it 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 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
canter 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.

s 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%.

Cenificate No: D3900V2-1015_May23 Pags 2 of 6

F-TP22-03 (Rev.00) 227 | 248 HCT CO.,LTD.



H—a- FCC ID: A3LSMS926B Report No: HCT-SR-2310-FC009-R2

Measurement Conditions
DASY systemn configuration, as far as not given on page 1
DASY Version DASYS52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy = 4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 3800 MHz + 1 MHz

Head TSL parameters at 3900 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 375 3.32 mha/m

Measured Head TSL parameters (220+02)'C 36.7+6% 3.23 mho/m £ 6 %

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

SAR averaged over 1 cm® (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 Wika + 19.9 % (k=2)

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

SAR measured 100 mW input power 2.42 Wikg

SAR for nominal Head TSL paramaters normalized to 1W 24.1 Wikg = 19.5 % (k=2)
Certificate No: D3900V2-1019_May23 Page 306
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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 4800780

Return Loss -21.7dB

General Antenna Parameters and Design

[ Electrical Delay (one direction) 1,100 ns

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

The dipole 15 made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
sacond am of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
‘Measurement Conditions” paragraph. The SAR data are not affected by this change, The overall dipole length is il
according to the Standard.

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

Additional EUT Data

| Manufactured by SPEAG B
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DASYS Validation Report for Head TSL
Date: 19.05.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3900 MHz; Type: D3900V2; Serial: D3900V2 - SN: 1019
Commumication System: UID 0 - CW; Frequency; 3900 MHz
Medium parameters used: = 3900 MHz; 6 = 3.23 §/m; & = 36.7; p = 1000 kg/m’

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

DASY52 Configuration:
= Probe: EX3DV4 - SN3503; ConvF(7.39, 7.39, 7.39) @ 3900 MHz; Calibrated: 07.03.2023
= Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAEA Sn601; Calibrated: 19.12.2022
« Phantom: Flat Phantom 3.0 (front); Type: QD 000 PSO AA; Seral: 1001
« DASYS5252.10.4(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 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 71.29 V/im; Power Drift =-0.03 dB

Peak SAR (extrapolated) = 19.8 Wikg

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

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

Ratio of SAR at M2 1o SAR at M| = 73.5%

Maximum value of SAR (measured) = 13.7 Wikg

-7.20
-14.40
-21.60

-26.80

-36.00

0dB =137 W/kg = 11.37 dBW/kg

Certificate No: D3900V2-1010_May23 Page 5016
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Impedance Measurement Plot for Head TSL
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gnition of calibration certificates

fMultilateral Ag nt for the
Client HCT
Gyeonggl-do, Republic of Korea

Centificate No.

H—a- FCC ID: A3LSMS926B Report No: HCT-SR-2310-FC009-R2
Calibration Laboratory of Sttt Kalibrierdh
Schmid & Partner Service suisse ditalonnage
Engineering AG Servizio svizzero i taratura
Zeughsusstrasae 43, 8004 Zurich, Switzeriand Swiss Calibration Service

Accraditation No.: SCS 0108

D5GHzV2-1317_May23

|CALIBRATION CERTIFICATE

Dbjact

Callbration procedure|{s)

Calbration date:

D5GHzV2 - SN:1317

QA CAL-22.v7

Calibration Procedure for SAR Validation Sources between 3-10 GHz

May 17, 2023

Calibration Equipment used (MSTE crilical for calibration)

This calbration cariificase documents the traceabilty 10 naticnal standacds, which realize the physical units of maeasurements (Si).
The measuremants and tha uncenainties with confidence probabdity are given on the folloaing pages snd are part of the canificate

All calbrations have baen conducted In the closed laboratary faciity: environmant tamperature (22 = 3)°C ano humdity < 70%

Primary Standards 10 # Cal Dade (Cenificate No.) Scheduled Calibration
Powar meser NRP2 SN: 104778 30-Mar-23 (No. 217-03804/03805) Mar-24
Powar sensor NRP-Z91 SN 103244 30-Mar-23 (No. 217-03804) Mar-24
Power sensor NRP-Z31 SN: 103245 30-Mar-23 (No. 217-03805) Mar-24
FRelerence 20 5 Alténualor SN: BHB304 (20k) 30-Mar-23 (No. 217-03800) Mar-24
Type-N migmaich combmation SN: 310082 / 06327 30-Mar-23 (No. 217-03810) Mae-24
Relersnce Probe EXIDVA SN: 3500 07-Mar-23 (No. EX3-3503_Mar23) Mar-24
DAE4 SN- 801 19-Dec-22 (No. DAE4-601_Dec22) Dec-23
Secondary Standards 0 * Check Date {in house) Scheduled Chock
Pawsar mater E44198 SN: GB39512475 30-Oct-14 (In house cheack 0c1-22) In house check: Oct-24
Fower sansor HP 84314 SN US37282783 07-0ct-15 (In house chack Oc-22) In house check: Oct-24
Pawar sensor HF 8481A SN MY41083315 07-0ct-15 (In house check Oct-22) In house check: Oct-24
RF genarator RAS SMT-05 SN: 100972 15-Jur-15 {in bouse check Oct-22) In house check: Oct-24
! Network Analyzer Agilert EBSSBA | SN: LIS41080477 31-Mar-14 (in hause check Oci-22) In house check: Oct-24
Name Function Signature
'i Calibratod by: Michael Wobor Laboratary Technician /(M
| Approved by: Svan Kohn Technical Maragar

S &

Issued: May 2& 2023
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Calibration Laboratory of A,

~

. SAL 7 S Schweizerischer Kalibrierdienst
Schmid & Partner % C  Service suisse détaionnage
Engineering AG Bt Servizio svizzero di taratura
Zeughsusstrasse 43, 8004 Zurich, Switzerland '7»/,,,??\?\.,\-\- S Swiss Calibration Service
Accrudited by the Swiss Accraditation Sarvica (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

e SARA 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 caiculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
muitiplied 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 configuraticn, as far as not given on page 1

DASY Version DASYS52 V52104

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

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

e s
S800 MHz = 1 MHz

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

Temperature Permittivity Conductivity

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

Measured Hoad TSL parameters (22.0:202)°C 348+6% 4.60 mho'm £ 6 %

Head TSL temperature change during test <05°C —-ee —-—
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 7.94 Wikg

SAR for nominal Head TSL parameters normalized 1o 1W 78.8 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input pawer 2,28 Wikg

SAR for nominal Head TSL parameters normalized to 1W 22,6 W/kg = 19.5 % (k=2)
Cortificate No: DSGHzV2-1317_May23 Page 3 of 1
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aCT

Head TSL parameters at 5600 MHz
The following parameters and calcutations were apphed.

Temperature Parmittivity Conductivity

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

Measured Head TSL parameters (220202)°C 4B26% 4.97 mho/m + 6 %

Hoad 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 powar 8,17 Wikg

SAR for nominal Head TSL parameters normalized to 1W 81.2 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW Input power 2.32 Wikg

SAR for nominal Head TSL parametars normalized 1o TW 23.0 Whg = 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 mha/m
Measured Head TSL parameters (220+02)°C 344+6% 5.08 mho/m £6 %
Head TSL temperature change during test <05°C - —
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measuraed 100 mW Input power 7.79 Wikg
SAR for nominal Head TSL parameters normaklized to TW 77.4 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 223 Wikg

SAR for nominal Head TSL parameters

normakized to TW

22.1 W/kg + 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 383 5.27 mha/m
Measured Head TSL parameters (220+0.2)°C 3M43:26% 511 mho/m£6%
Head TSL temperature change during test <05“C - e
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 7.75 Wka
SAR for nominal Head TSL parameters normalized to 1W 76.9 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 220 Wika
SAR for nominal Head TSL parameters normalized to 1W 21.8 W/kg = 19.5 % (k=2)
Cortificate No: D5GHzV2-1317_May23 Page 5of 11
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed 10 feed point 460-2012
Retumn Loss -243dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed 10 feed point 4800-0312
Return Loss -336dB

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed 1o fesd point 4720+12jQ
Retum Loss -30.0dB

Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to fesd point 4600+08j2
Retum Loss -274d8B

General Antenna Parameters and Design

[ Electrical Delay (one direction) | 1181 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to imprave matching when lcaded 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 1o the dipole arms, because they might bend or the soldered connections near the
feadpoint 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 DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1317

Communication System: UTD 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750
MHz, Frequency: 5800 MH2

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

Medium parameters used: f = 5600 MHz; o = 4.97 S/m; & = 34.6; p = 1000 kg/m’

Medium parametess used: £ = 5750 MHz; o = 5,08 S/m; & = 34.4; p = 1000 kg/m’

Medium parameters used: { = 5800 MHz; o = 5.11 S/m; & = 34.3; p = 1000 kg/m’

Phantom section: Flat Section

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

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

« Scnsor-Surface; 1.4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 19.12.2022

» Phantom; Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
o«  DASYS5252,10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 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

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

Ratio of SAR at M2 1o SAR at M] =71.8%

Maximum value of SAR (measured) = 17.6 W/kg

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

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

Peak SAR (extrapolated) = 30.1 Wikg

SAR(1 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 W/kg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 72,14 V/m; Power Drift =-0.04 dB

Peak SAR (extrapolated) = 29.8 Wikg

SAR(] 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 Wikg

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

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

Peak SAR (extrapolated) = 30.2 W/kg

SAR(1 g) = 7.75 W/kg; SAR(10 g) = 2.2 W/kg

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

Rano of SAR at M2 to SAR at M1 = 655%

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

d8
0

-5.00

-10.00
-15.00
-20.00
-25.00

0dB =188 W/kg= 1274 dBW/kg
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Impedance Measurement Plot for Head TSL

file Vew Channel Sweep Calbeation Trace Scale Marker Systsm  \Wndow Hslp

1
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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 cSAR30V2-R/L ]

SAR result with SAM Head (Top)

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

Condition

SAHR for nominal Head TSL paramsters

normalized to TW

84.3 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

24.3 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 1W

83.5 Wikg + 20.3 % (ka2)

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

condition

SAR for nominal Head TSL parameters

normalized to TW

23.4 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

81.7 Wikg = 20.3 % (k=2)

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

condition

SAR for nominal Head TSL parameters

normalized to W

23.4 Wikg = 19.9 % (k=2)

SAR result with SAM Head (Ear)
SAR averaged over 1 e’ (1 g) of Head TSL Condition
SAH for nominal Head TSL paramsters nommalized 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 normalized 10 1W 17.9 Wikg = 19.9 % (k=2)

: Adutonal assessments oulgide the currerst scopa of SCS 0108
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Appendix: Transfer Calibration at Four Validation Locations on SAM Head?

Evaluation Conditions (f=5800 MHz)

Phantom I SAM Head Phantomn For usage with cSAR3DV2-R/L
SAR result with SAM Head (Top)

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

SAR for nominal Head TSL parameters normalized to 1W 79.9 W/kg = 20.3 % (k=2)

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

SAR for nominal Head TSL parameters normalized to TW 22,6 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

narmalized to 1W

86.4 Wikg = 20.3 % (k=2)

SAR asveraged over 10 em® (10 g) of Head TSL

condition

SAR for nominal Head TSL parameters

normaiized 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

normalized 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 W

21.7 Wikg = 19.9 % (k=2)

SAR result with SAM Head (Ear)
SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters normalized to 1W 54.9 Wikg = 20.3 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR for nominal Head TSL parameters normalized to 1W 18.4 W/kg = 19.9 % (k=2)

2 Addibonal assessments owutside the current scope of SCS 0108
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Calibration Laboratory of

Sbmitartechs Kattitardbard

Schmid & Partner cs: Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura

Zeughausstrasse 43, 6004 Zurich, Switzerland S Swiss Catibration Service

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

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

Muttitateral Agr for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

NIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio 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:

s 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.

* Retum 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 caiculate 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 DASYS V52.10.4
Extrapolation Advanced Extrapolation
Phantom ELI4 Fiat Phantom Shall thickness: 2 + 0.2 mm
EUT Positioning Touch Position
Zoom Scan Resolution dx, dy =4.0mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 13 MMz =1 MMz
Head TSL parameters
The following parameters and caiculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 55.0 0.75 mha/m
Measured Head TSL parameters {220+£02)°C 531+6% 072 mho/m =26 %
Head TSL temperature change during test <05"C - e
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 1 W input power 0,539 Wrkg
SAR for nominal Head TSL parameters normalized to 1W 0.553 Wikg + 18.4 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 1 W Input power 0.335 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 0.343 Wikg = 18.0 % (k=2)
Cortificate No: CLA13-1016_Sep23 Page3ot6
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, translormed o feed polnt

51.30Q+00jQ

Return Loss -37.8dB
Additional EUT Data
Manutactured by | SPEAG

Cedificate No: CLA13-1016_Sep23
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DASYS Validation Report for Head TSL

Date: 21.09,2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLAI13; Type: CLALJ; Serial: CLAI3 - SN: 1016

Communication Sysiem: UID 0 - CW; Frequency: 13 MHz

Medium parameters used: f = 13 MHz; a = 0.72 S/m: & = 53.1; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS52 Configuration:
« Probe: EX3DV4 - SN3877; ConvF(15.33, 15,33, 15.33) @ |13 MHz: Calibrated: 06,01.2023
«  Sensor-Surface: |.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn654; Calibrated: 27,01.2023
« Phantom: ELI v6.0; Type: QDOVAOO3AA; Scrial: TP:2034

» DASYS5252,10,4(1535); SEMCAD X 14.6.14(7501)

CLA Calibration for HSL-LF Tissue/CIL.A-13, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (8x10x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 30.91 V/m; Power Drift = 0,05 dB

Peak SAR {extrapolated) = 1.00 Wikg

SAR(1 g) = 0.539 W/kg; SAR(10 g) = 0.335 W/kg

Smuallest distance from peaks to all points 3 dB below = 17.6 mm

Ratio of SAR at M2 to SAR at M1 = 78.6%

Maximum value of SAR (measured) = 0.796 W/ikg

48
— 0

-2.00
-4.00
-6.00
-8.00

-10.00

0 dB = 0.796 W/kg = -0.99 dBW/kg
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Impedance Measurement Plot for Head TSL
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Appendix H. — Power reduction verification

Per the May 2017 TCBC Workshop notes, demonstration of proper functioning of the power reduction
mechanism is required to support the corresponding SAR Configurations.

The verification process was divided into two parts:
1) Evaluation of output power levels for individual triggering mechanism

2) Evaluation of the triggering distances for proximity-based sensors.

1. Power reduction Verification for Sub 1[Ant E]
This device uses a power reduction mechanism for SAR compliance for operations during voice
or VoIP held to ear scenarios.

When a user makes or receives a voice call or VolIP call for Sub 1 the audio of the call is sent
through the Receiver at the top of the device will trigger the Power reduction for Sub 1 (i.e.
reducing output power for DSI=1, Head SAR)

Detailed descriptions of the power reduction mechanism are included in the Main operational
description document

Condition Conducted Power[dBm]

For Power Wireless Un-Triggered Triggered

reduction Technologies (Max Power) (Reduced Power)
RCV-on GSM850 Voice 32.21 28.64
RCV-on GSM/GPRS/EDGES850 1Tx 32.23 28.60
RCV-on GSM/GPRS/EDGES850 2Tx 30.04 25.58
RCV-on GSM/GPRS/EDGE850 3Tx 28.95 23.44
RCV-on GSM/GPRS/EDGEB850 4Tx 27.83 22.79
RCV-on UMTS Band 5 23.28 18.81
RCV-on LTE Band 26 23.87 19.70
RCV-on LTE Band 5 24.36 19.58
RCV-on NR Band n5 23.96 20.37
RCV-on NR TDD Band 41 SRS2 14.14 11.52

F-TP22-03 (Rev.00) 1/6 HCT CO.,LTD.
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2. Power reduction Verification for Sub 2 [Ant F]
This device uses a power reduction mechanism for SAR compliance for operations during voice
or VoIP held to ear scenarios.

When a user makes or receives a voice call or VolIP call for Sub 2 the audio of the call is sent
through the Receiver at the top of the device will trigger the Power reduction for Sub 2 (i.e. DSI=0
reducing output power for DSI=1, Head SAR compliance)

Detailed descriptions of the power reduction mechanism are included in the Main operational
description document

Condition Conducted Power[dBm]

For Power Wireless Un-Triggered Triggered

reduction Technologies (Max Power) (Reduced Power)
RCV-on LTE FDD Band 66 19.58 17.71
RCV-on LTE FDD Band 4 19.31 16.67
RCV-on LTE FDD Band 2 19.11 16.45
RCV-on NR FDD Band 2 19.12 17.22
RCV-on NR FDD Band 25 19.09 17.25
RCV-on NR FDD Band 66 18.46 17.46
RCV-on NR TDD Band 41 SRSO 17.25 14.35
RCV-on NR TDD Band 77 SRSO 14.55 13.40
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3. Power reduction Verification for Main 2 [Ant B]
This device uses a power reduction mechanism for SAR compliance for operations during voice
or VoIP held to ear scenarios.

When a user makes or receives a voice call or VolP call for Main 2 the audio of the call is sent
through the Receiver at the top of the device will trigger the Power reduction for Main 2 (i.e.
DSI=0 reducing output power for DSI=1, Head SAR compliance)

Detailed descriptions of the power reduction mechanism are included in the Main operational
description document

Condition Conducted Power[dBm]
For Power Wireless
reduction Technologies

Un-Triggered Triggered
(Max Power) (Reduced Power)

RCV-on NR TDD Band 41 SRS1 13.03 10.31

4. Power reduction Verification for Main 4 [Ant D]
This device uses a power reduction mechanism for SAR compliance for operations during voice
or VoIP held to ear scenarios.

When a user makes or receives a voice call or VoIP call for Main 4 the audio of the call is sent
through the Receiver at the top of the device will trigger the Power reduction for Main 4 (i.e.
DSI=0 reducing output power for DSI=1, Head SAR compliance)

Detailed descriptions of the power reduction mechanism are included in the Main operational
description document

Condition Conducted Power[dBm]

For Power Wireless Un-Triggered Triggered

reduction Technologies (Max Power) (Reduced Power)
RCV-on NR TDD Band 41 SRS3 9.88 6.94
RCV-on NR TDD Band 77 SRS3 13.15 10.91
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5. Power reduction Verification for Main 3 [Ant C]

This device uses a power reduction mechanism for SAR compliance for operations during voice
or VoIP held to ear scenarios.

When a user makes or receives a voice call or VolP call for Main 3 the audio of the call is sent
through the Receiver at the top of the device will trigger the Power reduction for Main 3 (i.e.
DSI=0 reducing output power for DSI=1, Head SAR compliance)

Detailed descriptions of the power reduction mechanism are included in the Main operational
description document

Condition Conducted Power[dBm]

For Power Wireless

Un-Triggered Triggered
reduction Technologies

(Max Power) (Reduced Power)
RCV-on NR TDD Band 77 SRS1 13.50 11.78

6. Power reduction Verification for Sub 5 [Ant ]

This device uses a power reduction mechanism for SAR compliance for operations during voice
or VoIP held to ear scenarios.

When a user makes or receives a voice call or VoIP call for Sub 5 the audio of the call is sent
through the Receiver at the top of the device will trigger the Power reduction for Sub 5 (i.e. DSI=0
reducing output power for DSI=1, Head SAR compliance)

Detailed descriptions of the power reduction mechanism are included in the Main operational
description document

Condition Conducted Power[dBm]

For Power Wireless

Un-Triggered Triggered
reduction Technologies

(Max Power) (Reduced Power)
RCV-on NR TDD Band 77 SRS2 14.41 11.49
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7. Power reduction Verification for WLAN Ant [Sub 1,Sub 4,Sub 6]
This device uses a power reduction mechanism for SAR compliance for WLAN operations during
voice or VoIP held to ear scenarios.

When a user makes or receives a WLAN voice or WLAN VOIP call for WLAN Ant the audio of the
call is sent through the Receiver at the top of the device will trigger the Power reduction for WLAN
Ant (i.e. reducing output power for DSI=1, Head SAR compliance)

Detailed descriptions of the power reduction mechanism are included in the Main operational
description document

Power Measurement Verification for WLAN

Conducted Power[dBm]

Condition Wireles;
For Power Technologies Un-Triggered Triggered
reduction (Max Power) (Reduced Power)
. Ant2 Ant2
RCV-on | 2.4GHz802.11b | 17.85 17.90 20.89 13.70 13.86 16.79
RCV-on | 2.4GHz802.11g | 16.73 16.86 19.80 13.48 13.74. 16.63
RCV-on | 2.4GHz802.11n | 16.68 16.86 19.79 13.52 13.66. 16.60
RCV-on | 2.4GHz802.11ac| 16.67 16.84 19.77 13.63 13.81. 16.73
RCV-on | 2.4GHz802.11ax | 15.38 14.73 18.08 13.26 13.38. 16.33
RCV-on 5GHz 802.11a | 15.45 15.31 18.39 12.15 11.60 14.89
RCV-on 5GHz 802.11n 15,53 15.36 18.46 12.25 11.58 14.93
20MHz
RCV-on 5GHz 802.11n 14.49 14.60 17.55 1251 9.65 14.32
40MHz
RCV-on SGHz 802 llac | g o4 15.38 18.48 12.54 11.74 15.17
20MHz
RCV-on SGHz 802.1lac | ) 24 14.20 17.50 1258 9.67 14.37
40MHz
RCV-on SGHz 802.1lac | )4 op 13.49 16.69 12.56 12.95 15.77
80MHz
5GHz 802.11ac
RCV-on oM 13.42 13.18 16.31 12.41 12.34 15.39
RCV-on SGHz 802 11ax | ¢ g 14.87 18.10 11.29 10.70 14.01
20MHzZ
RCV-on SGHz 802 lax | ) g 13.30 16.81 11.26 9.44 13.45
40MHz
RCV-on SGHz 802 1lax | 4 og 13.25 16.87 11.75 8.99 13.60
80MHz
RCV-on SGHz 802.Lax | 4 o7 13.15 16.43 11.84 11.70 14.78
160MHz
F-TP22.03 (Rev.00) 576 HCT CO.LTD.



HHCT

FCC ID: A3BLSMS926B

Report No: HCT-SR-2310-FC009-R2

8. Power reduction Verification for Bluetooth Ant [Sub 4,Sub 6]
This device uses a power reduction mechanism for SAR compliance for Bluetooth operations

during voice

When a user makes or receives a call for Bluetooth Ant the audio of the call is sent through the
Receiver at the top of the device will trigger the Power reduction for Bluetooth Ant (i.e. reducing

output power for Head SAR compliance)

Detailed descriptions of the power reduction mechanism are included in the Main operational
description document

Power Measurement Verification for Bluetooth

Conducted Power[dBm]

Condition
For Power Wireless Un-Triggered Triggered
reduction Technologies (Max Power) (Reduced Power)
Ant1 | Ant2 Ant1 Ant2
RCV-on BDR 15.81 16.30 11.65 13.25
RCV-on EDR 11.45 12.40 11.24 12.40
RCV-on LE 1M/2M 14.62 15.41 10.81 9.62
F-TP22-03 (Rev.00) 676 HCT CO.LTD.
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Appendix I. — Down-link CA Power Measurement /

5G NR Call Box Setup
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1. LTE Down-link Carrier Aggregation Conducted Powers

SAR test exclusion for LTE downlink Carrier Aggregation is determined by power measurements according
to the number component carriers(CCs) supported by test product implementation. For those configurations
required by April 2018 TCBC Workshop notes, conducted power measurements with LTE Carrier
Aggregation(CA) (downlink only) active are made in accordance to KDB Publication 941225 DO5Av01r02.
The RRC connection is only handled by one cell, the primary component carrier (PCC) for downlink and
uplink communications. After making a data connection to the PCC, the UE device adds secondary
component carrier(s)(SCC) on the downlink only.

Downlink Carrier aggregation:

1. This device only supports downlink carrier aggregation. For every supported combination of downlink
carrier aggregation, power measurements were performed with the downlink carrier aggregation
active for the configuration with highest measured maximum conducted power with downlink carrier
aggregation inactive measured among the channel bandwidth, modulation, and RB combinations in
each frequency band.

2. All control and acknowledge data is sent on uplink channels that operate identical to specifications
when downlink carrier aggregation is inactive.

3. Per FCC KDB publication 941225 DO5A v01r02, Section C)3)b)ii), PCC uplink channel was selected
at downlink carrier aggregation combinations. The downlink PCC channel was paired with the
selected PCC uplink channel according to normal configurations without carrier aggregation.

4. For continuous intra-band carrier aggregation, the downlink channel spacing between the component
carriers was set to multiple of 300kHz less than the nominal channel spacing defined in section
5.4.1A of 3GPP TS 36.521.

5. For non-continuous intra-band carrier aggregation, the downlink channel spacing between the
component carriers was set to be larger than the nominal channel spacing and provided maximum
separation between the component carriers.

6. All selected downlink channels remained fully within the downlink transmission band of the respective
component carrier.

‘Wireloss ’

Base Stataon Simulator [« RF Comecior —‘ ~
Device

Power Measurement setup
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LTE Down Link 2CA Call Setup
PCC Setting : Channel/ RB/ BW/ Modulation
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2CA Downlink Carrier aggregation Maximum conducted Powers

| Tx Power
LTE Single LTE Tx Power
Combination PCC UL | PCC DL | PCC DL | Modul RB ﬂ " scc bL Cs;";g:x WE:;;EA
. Freq. Ch. Freq. ation set . Freq. (dBm) (dBm)
(1) 2

2A-2A 2 |10 | 18900 | 1880 900 1960 | QPSK | 1 | 24 2 20 1100 1980 22.76 22.80 0.04
2C 2 |10 | 18900 | 1880 900 1960 | QPSK | 1| 24 2 20 1044 | 19744 | 22.76 22.65 -0.11
2A-12A(0,1,2) 2 |10 | 18900 | 1880 900 1960 | QPSK | 1| 24 12 10 5095 | 737.5 22.76 22.86 0.10
2A-12A(0,1) 12 |10 ] 23095 | 707.5 | 5095 | 737.5 | QPSK | 1 20 900 1960 23.96 23.92 -0.04
2A-12A(2) 12 |10 | 23095 | 707.5 | 5095 | 737.5 | QPSK | 1 10 900 1960 23.96 24.02 0.06
2A-17A 2 |10 | 18900 | 1880 900 1960 | QPSK | 1 | 24 17 10 5790 740 22.76 22.79 0.03
2A-17A 17 |10 | 23790 710 5790 740 QPSK | 1 0 2 10 900 1960 23.94 23.93 -0.01
2A-26A 2 |10 ] 18900 | 1880 900 1960 | QPSK | 1 | 24 26 15 8865 | 876.5 22.76 22.71 -0.05
2A-26A 26 |10 | 26750 820 8750 865 QPSK | 1 0 2 20 900 1960 24.18 24.28 0.10
4A-13A(0,1) 4 | 519975 | 17125 | 1975 [21125 | QPSK | 1 | 12 13 10 5230 751 23.17 23.26 0.09
4A-13A(0) 13 |10 | 23230 782 5230 751 QPSK | 1 0 4 20 2175 |2132.5 24.1 24.06 -0.04
4A-13A(1) 13 |10 | 23230 782 5230 751 QPSK | 1 0 4 10 2175 |2132.5 24.1 24.07 -0.03
AA-17A 4 |5 119975 | 17125 | 1975 [21125 | QPSK | 1 | 12 17 10 5790 740 23.17 23.11 -0.06
AA-17A 17 |10 | 23790 710 5790 740 QPSK | 1 4 10 2175 | 21325 | 23.94 23.88 -0.06
5A-41A 5 |10 | 20525 | 836.5 | 2525 | 881.5 | QPSK | 1 41 20 | 40620 | 2593 24.13 24.14 0.01
12A-25A 12 110 | 23095 | 707.5 | 5095 | 737.5 | QPSK | 1 0 25 20 8365 | 1962.5| 23.96 23.94 -0.02
66B 66 | 5 |131997|1712.5 | 66461 | 21125 [ QPSK | 1 | 12 66 15 | 66554 | 2121.8 | 23.17 23.17 0.00
66C 66 | 5 |131997|1712.5 | 66461 | 21125 [ QPSK | 1 | 12 66 20 | 66578 | 2124.2 | 23.17 23.14 -0.03

F-TP22-03 (Rev.00) 4/ 30 HCT CO.,LTD.
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LTE Down Link 3CA Call Setup
1) PCC Setting: Channel /RB/BW/Modulation
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3) SCC2 Setting (Channel /RB/BW/Modulation )and call Connection

/N M18R2]
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=CT FCC ID: A3LSMS926B Report No: HCT-SR-2310-FC009-R2

HCTCO,LTD

3CA Downlink Carrier aggregation Maximum conducted Powers

Tx Power
LTE Tx

LTE Single =
scc | scc carrierTx %" | Delta

Combination PCC UL|PCC UL|PCC DL|PCC DL| Modul RB SCC DL|SCC DL with DL CA
Band| BW ) RB Band | BW DL DL |Band BW Power Enabled 2)-(1)
Ch. Freq. Ch. Freq. ation offset ch. Freg. Ch. Freq. (dBm)

(dBm)

18900 5 | 10 | 2525 |881.5 | 22.76 22.65 | -0.11
5 | 10 | 2525 | 881.5 | 23.17 23.14 | -0.03
4 | 20 | 2175 |2132.5| 24.13 24.04 | -0.09
13 | 10 | 5230 | 751 22.76 22.71 | -0.05
13 | 10 | 5230 | 751 23.17 23.23 | 0.06
4 | 20 | 2175 |2132.5| 24.1 24.02 | -0.08
66 | 20 |66786 | 2145 | 22.76 22.69 | -0.07
66 | 20 |66786 | 2145 | 24.13 24.10 | -0.03
5 | 10 | 2525 |881.5 | 23.17 23.15 | -0.02
66 | 20 |67236 | 2190 | 22.76 22.61 |-0.15
2 | 20 | 900 | 1960 | 23.17 23.08 | -0.09
10 | 2525 | 881.5 | 23.17 23.21 | 0.04
4 | 10 | 2000 | 2115 | 24.13 24.10 | -0.03
12 | 10 | 5095 | 737.5 | 23.17 23.14 | -0.03
4 | 10 | 2000 | 2115 | 23.96 23.93 | -0.03
66 | 20 |67236 | 2190 | 24.13 24.09 | -0.04
5 | 10 | 2525 | 881.5 | 23.17 23.02 |-0.15
66 | 20 |67236 | 2190 | 23.96 24.04 | 0.08
12 | 10 | 5095 | 737.5 | 23.17 23.12 | -0.05
41 | 20 |40422 |2573.2| 24.18 24.17 | -0.01

2A-4A-5A 2 1880 | 900 | 1960 |QPSK
2A-4A-5A 4 15 [19975|1712.5] 1975 |2112.5|QPSK
2A-4A-5A 5 (1020525 | 836.5 | 2525 | 881.5 | QPSK
2
4

2A-4A-13A 10]18900| 1880 | 900 | 1960 |QPSK
2A-4A-13A 5 19975 |1712.5] 1975 |2112.5|QPSK
2A-4A-13A  |13]10[23230| 782 | 5230 | 751 [QPSK
2A-5A-66A 2 [10]18900 | 1880 | 900 | 1960 |QPSK
2A-5A-66A 5 [10]20525 | 836.5 | 2525 | 881.5 | QPSK
2A-5A-66A 66| 5 [131997]1712.5|66461 |2112.5|QPSK
2A-66A-66A | 2 [10]18900] 1880 | 900 | 1960 |QPSK
2A-66A-66A |66 | 5 |131997]|1712.5|66461 |2112.5| QPSK
4A-4A-5A 4 15 119975 |1712.5] 1975 [2112.5|QPSK
4A-4A-5A 5 [10]20525 | 836.5 | 2525 | 881.5 | QPSK
AA-4A-12A 415 [19975]1712.5| 1975 |2112.5|QPSK
AA-AA-12A 11211023095 | 707.5 | 5095 | 737.5 |QPSK
5A-66A-66A | 5 |10[20525|836.5 [ 2525 | 881.5 [QPSK
5A-66A-66A |66 | 5 [131997]|1712.5|66461 |2112.5 [ QPSK
12A-66A-66A [12]10]23095 | 707.5 | 5095 | 737.5 |QPSK
12A-66A-66A 66| 5 |131997]1712.5|66461 |2112.5|QPSK
26A-41C 26110[26750| 820 | 8750 | 865 |QPSK

Rl lr|rlrlrlrlr |~~~ R Rr ]|~~~
N
=
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LTE Down Link 4CA Call Setup
PCC Setting: Channel /RB/BW/Modulation

0L Throughpet | LeC) O 11

Measurpmant

F-TP22-03 (Rev.00) 8 / 30 HCT CO.,LTD.



HCT FCC ID: A3LSMS926B Report No: HCT-SR-2310-FC009-R2
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SCC2 Setting (Channel /RB/BW/Modulation )and call Connection
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HCTCO,LTD

4CA Downlink Carrier aggregation Maximum conducted Powers
ECG SCC See SCC Tx Power

LTE Single ~ LTE TxPower  Delta
Combination PCCUL | PCCUL PCCDL PCCDL Modul RB  |Ban SCC SCC R R Carrier Tx ~ with DL CA -1
. BW DL DL Band BW DL DL Band BW DL DL
Ch. Freg. ~ Ch. | Freq. ation offset [d Power (dBm) Enabled (dBm)
Ch. Freg. Ch.  Freq. Ch.  Freq. ) 0

41A-41D(PC3 41055/ 2636.5
41A-41D(PC3 41055/ 2636.5
41A-41D(PC2) | 41 | 15 | 41055 | 2636.5 41055| 2636.5 |QPSK
(
(

41A-41D(PC2) | 41 | 15 | 41055 | 2636.5 41055 2636.5 |QPSK
41C-41C(PC3) | 41 | 20 | 41055 | 2636.5 [41055] 2636.5 |QPSK
41C-41C(PC2)| 41 | 15 | 41055 | 2636.5 [41055| 2636.5 |QPSK
41E(PC3) | 41| 20 | 41055 | 2636.5 41055 2636.5 |QPSK
41E(PC2) | 41| 15 | 41055 | 2636.5 41055 2636.5 [QPSK

— =

[y IR FEIN PN IR IR RN PN

36 25.59 25.66 0.07
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LTE Down Link 5CA Call Setup
PCC Setting: Channel /RB/BW/Modulation

Measurpmant

SCC1 Setting (Channel /RB/BW/Modulation )and call Connection

Measurpmant
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SCC2 Setting (Channel /RB/BW/Modulation)and call Connection
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SCC4 Setting (Channel /RB/BW/Modulation )and call Connection

Measurpmant
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5CA Downlink Carrier aggregation Maximum conducted Powers

Tx Power
LTE  LTE Tx
scc) | sec SCCl | 56C SCC SCC sce ?:mgl‘e P'Ohw oL et
e arrier with DL
CET Band BW PgriqUL PCCChDL P(F::;'])L “gf‘g;” RB O;fet Band BW DL DL Band BW DL DL Band BW DL DL Band BW DL e ca A
: : : ‘ Ch.  Freq. Ch.  Freq. Ch.  Freq. Ch. Power Enabled
(dBm)  (dBm)
2
HC-4HDPQ3) 41055
HC-4ID(PC3) | 41| 20 | 41055 | 26365 | 41055 | 26365

[ 0] 20 |

[ 2] (20 | 274 | 2378 | 004
HCAHID(PCY) | 41| 15| 41055 |26365 | 41055 | 26365 | QPSK | 1 | 36 [0 0| 2559 | 255 | 007

[ ] [20]

41C-41D(PC2) | 41 | 15| 41055 |2636.5 | 41055 | 2636.5 | QPSK 36 2559 | 25.53 | -0.06

F-TP22-03 (Rev.00) 14 / 30 HCT CO.,LTD.
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LTE Down Link 2CA 4x4 MIMO Call Setup
PCC Setting : Channel/ RB/ BW/ Modulation
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HCTCO,LLTD

LTE Downlink 2CA 4X4 MIMO Maximum Conducted Power

Tx Power
LTE Single LTE Tx Power
Carrier TX  with DL CA

Combination PCCUL | PCCDL | PCCDL | Modul RB SCC DL
B W Power Enabled

RB an
Freq. Ch. Freq. ation . Freq. (dBm) (dBm)

I €Y N (@)
12 13 10 | 5230 751 23.17 23.21 0.04

[4A]-13A(0,1) 4 |15 [19975 |1712.5] 1975 |2112.5 | QPSK

1
[4A]-13A(0) 13110 | 23230 | 782 5230 751 | QPSK | 1 0 4 20 2175 |2132.5 24.1 24.19 0.09
[4A]-13A(1) 13|10 | 23230 | 782 5230 751 | QPSK | 1 0 4 10 2175 |2132.5 24.1 23.98 -0.12
[4A]-17A 4 |5 19975 | 17125 | 1975 [21125 | QPSK | 1 | 12 17 10 5790 740 23.17 23.18 0.01
[4A]-17A 17 110] 23790 | 710 5790 740 |QPSK | 1 0 4 10 2175 |2132.5| 23.94 23.90 -0.04
5A-[41A] 5 110 | 20525 | 836.5 | 2525 | 8815 [ QPSK | 1 0 41 20 | 40620 | 2593 24.13 24.01 -0.12
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LTE Down Link 3CA 4x4 MIMO Call Setup
PCC Setting: Channel /RB/BW/Modulation

Bxternal Loss - Main DL iexTio8 /) MTES2 1

Masint Pl

PCC S0l S0 S0 > Maasurement Signaking UE Power

; ) > Man Sanen
nrTmen undameetal ) Thycuaghpns

et P q rdarianiy

Iy : ; ‘e

[bps]

F-TP22-03 (Rev.00)




HCT FCC ID: A3LSMS926B Report No: HCT-SR-2310-FC009-R2

HCTCOLLTD

SCC2 Setting (Channel /RB/BW/Modulation )and call Connection

UE Power 23,7 dBm Maner Mode
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HCTCO,LTD

LTE Downlink 3CA 4X4 MIMO Maximum Conducted Power

Tx Power

. LTE Tx
LTE Single
Power

ScC Carrier Tx Delta

Combination PCC UL|PCC UL|PCC DL|{PCC DL| Modul B SCC DL|SCC DL with DL CA
Band| BW RB DL |Band BW Power 2)-(1)
se

i Enabled
Ch. Freq. Ch. Freq. ation Freg. Ch. Freq. (dBm) nable

(dBm)

2A-[4A]-5A 2 1880 | 900 | 1960 |QPSK
2A-[4A]-5A 4 15 [19975|1712.5] 1975 |2112.5|QPSK
2A-[4A]-5A 5 (1020525 | 836.5 | 2525 | 881.5 | QPSK
2
4

18900 5 | 10 | 2525 |881.5 | 22.76 22.76 | 0.00
5 | 10 | 2525 | 881.5 | 23.17 23.21 | 0.04
4 | 20 | 2175 |2132.5| 24.13 24.09 | -0.04
13 | 10 | 5230 | 751 22.76 22.75 1-0.01
13 | 10 | 5230 | 751 23.17 23.07 |-0.10
4 | 20 | 2175 |2132.5| 24.1 24.15 | 0.05
66 | 20 |66786 | 2145 | 22.76 22.63 | -0.13
66 | 20 |66786 | 2145 | 24.13 24.05 | -0.08
5 | 10 | 2525 |881.5 | 23.17 23.27 | 0.10
66 | 20 |67236 | 2190 | 22.76 22.68 | -0.08
2 | 20 | 900 | 1960 | 23.17 23.21 | 0.04
10 | 2525 | 881.5 | 23.17 23.13 | -0.04
4 | 10 | 2000 | 2115 | 24.13 24.01 | -0.12
12 | 10 | 5095 | 737.5 | 23.17 23.17 | 0.00
4 | 10 | 2000 | 2115 | 23.96 23.91 | -0.05
66 | 20 |67236 | 2190 | 24.13 24.06 | -0.07
5 | 10 | 2525 | 881.5 | 23.17 23.17 | 0.00
66 | 20 |67236 | 2190 | 23.96 23.90 | -0.06
12 | 10 | 5095 | 737.5 | 23.17 23.04 |-0.13
41 | 20 |40422 |2573.2| 24.18 24.21 | 0.03

2A-[4A]-13A 10 (18900 | 1880 | 900 | 1960 |QPSK
2A-[4A]-13A 5 (19975 [1712.5| 1975 |2112.5|QPSK
2A-[4A]-13A |[13]10(23230| 782 | 5230 | 751 [QPsk
2A-5A-[66A] |2 |10]18900 | 1880 | 900 | 1960 [QPsK
2A-5A-[66A] | 5 |10|20525 | 836.5 | 2525 |881.5 [QPSK
2A-5A-[66A] |66 5 [131997|1712.5|66461 [2112.5 [ QPSK
2A-[66A1-[66A] | 2 |10 18900 | 1880 | 900 | 1960 [QPSK
2A-[66A]-[66A] |66 | 5 [131997[1712.5]|66461 [2112.5 | QPSK
[4A]-[4A]-5A | 4 | 5 |19975 |1712.5] 1975 [2112.5|QPsK
[4A]-[4A]-5A | 5 |10|20525 | 836.5 | 2525 |881.5 [QPSK
[4AI-[4A]-12A | 4 | 5 19975 |1712.5| 1975 |2112.5|QPSK
[4A]-[4A]-12A [12]10]23095 | 707.5 | 5095 | 737.5 [QPSK
5A-[66A1-[66A] | 5 |10 20525 | 836.5 | 2525 | 881.5 [QPSK
5A-[66A1-[66A] |66 | 5 [131997[1712.5]|66461 [2112.5 | QPSK
12A-[66A]-[66A] |12 |10 | 23095 | 707.5 | 5095 | 737.5 [QPSK
12A-[66A]-[66A] |66 | 5 [131997|1712.5]| 66461 |2112.5 | QPSK
26A-[41C] |26|10|26750| 820 | 8750 | 865 [QPsK

Rl lr|rlrlrlrlr |~~~ R Rr ]|~~~
N
=
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LTE Down Link 4CA 4x4 MIMO Call Setup
PCC Setting: Channel /RB/BW/Modulation

Measurerment
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SCC2 Setting (Channel /RB/BW/Modulation ) and call Connection

Measurerment
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AaCT

HCTCO,LTD

FCC ID: A3LSMS926B

Report No: HCT-SR-2310-FC009-R2

LTE Downlink 4CA 4X4 MIMO Maximum Conducted Power

SCC SCC SCC Tx Power
Combination LTE Single ~ LTE Tx Power
smo 4 I P e v, e Sl S g o e e ot
b q. Ch. Freg. Ch. Freg. i 0
[41A]-[41D](PC3) | 41 |20] 41055 |2636.5 [41055| 2636.5 [QPSK| 1 | 49 23.74 23.76 0.02
[41A]-[41D](PC3) | 41 |20] 41055 |2636.5 [41055| 2636.5 |QPSK| 1 | 49 23.74 23.73 -0.01
[41A]-[41D](PC2)| 41 |15| 41055 | 2636.5 [41055| 2636.5 |QPSK| 1 | 36 25.59 25.56 -0.03
[41A)-[41D](PC2)| 41 |15]| 41055 | 2636.5 [41055| 2636.5 [QPSK| 1 | 36 25.59 25.46 -0.13
[41C]-[41C](PC3)| 41 |20| 41055 | 2636.5 |41055| 2636.5 |QPSK| 1 | 49 23.74 23.75 0.01
[41C]-[41C](PC2) | 41 |15| 41055 | 2636.5 |41055| 2636.5 |QPSK| 1 | 36 25.59 25.55 -0.04
[41E](PC3) | 41|20| 41055 |2636.5[41055| 2636.5 |QPSK| 1 | 49 23.74 23.76 0.02
[41E](PC2) | 411541055 |2636.5 (41055 2636.5 |QPSK| 1 | 36 41| 20 | 40884 [2619.4] 41 | 20 | 40686 | 2599.6 | 41 | 20 | 4048s| 25.59 25.55 -0.04
F-TP22-03 (Rev.00) 22 / 30 HCT CO.,LTD.
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HCTCO,LLTD

LTE Down Link 5CA 4x4 MIMO Call Setup
PCC Setting: Channel /RB/BW/Modulation

O Throughpet |LeC) O 11

Measurerment
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Measurerment

sl
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SCC2 Setting (Channel /RB/BW/Modulation ) and call Connection

O Throughpet |LeC) O 11

Measurerment

sl

0L Throughpet [ LeC) O 101

Measurerment
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SCC4 Setting (Channel /RB/BW/Modulation ) and call Connection

O Throughpet |LeC) O 11

Measurerment
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HCTCO,LTD

LTE Downlink 5CA 4X4 MIMO Maximum Conducted Power

Tx Power
LTE LTETX
Single  Power
SCCH || SCEC SCC || SEC SCC || SEC SCC | SCC | Carrier with DL

CET gand gy PCC UL PCCULPCCDLPCCDL Modul oo RB Rt S o0 Band Bl DL || DL (Band (B " DL | oL |Band Bl oL oL | ™ ca

Cn. | Freg. Ch. | Freq. | ation o Ch.  Freq. Ch.  Freq. Ch.  Freq. Ch. Freg.  Power Enabled
(dBm)  (dBm)
() @

[41CH41D](PC3) 41055 2636.5(41055|2636.5 1
[41CH41D](PC3) | 41 | 20 |410552636.5|41055(2636.5/QPSK| 1 | 49 23.74]23.77{ 0.03
[41CH41D](PC2) | 41 | 15 |410552636.5|41055(2636.5/QPSK| 1 | 36 25,59 | 25.69| 0.10
[41CH41D](PC2) | 41 | 15 |410552636.5|41055(2636.5/QPSK| 1 | 36 140884/2619.4] 41 | 20 |40686|2599.6 41 | 2559 | 25.46| -0.13

F-TP22-03 (Rev.00) 26 / 30 HCT CO.,LTD.



HCT FCC ID: A3LSMS926B Report No: HCT-SR-2310-FC009-R2
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2. 5G NR Call Box Setup

Procedure used to establish output Power measurement for NR Bands
Select operating band, BW and Channel.
® Click Cell on button in the right of Test application screen.
® Turn the LTE Cell On using “ON/OFF” Key.

® Turn the Airplane Mode On and then turn the Airplane mode off.

® Select All down bits for UL Power control Mode in LTE.
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Setup for NR Band

® Select waveform for Setting NR Band (PHY->PUSCH->Enable Transform Precoder)
- Enable : DFT-s-OFDM, Disable : CP-OFDM

L

® Select operating band, BW, SCS and Channel.
® Turn the NR Cell On using “ON/OFF” Key.

F-TP22-03 (Rev.00) 28 / 30 HCT CO.,LTD.



HCT FCC ID: A3LSMS926B Report No: HCT-SR-2310-FC009-R2

HCTCO,LLTD

Connect NR S-Cell Aggregation
® Click NR S-Cell Aggregation
® Check the Cell 1’s DL and UL box(PCC) and than Click Apply.
® Check the message summary If message shows NR Msg 5, It is connected.

Mevsage Busrmmny

Max Power setting
® Click “Cell in the bottom of screen.
® Click “UE Power control” than change UE Power control mode to All Up bits.
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Selecting Start RB/Count/MCS
® Select the each test configurating (Start RB, Count, MCS).

Acrwmagnrg Map
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View Tx Power

® Click “Link to X-Apps.”(Please refer to Figure-7)
® Select “Channel Power”.
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