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HCT CO,LTD
Calibration Laboratory of ST, (T Schweizerischer Kallbeiords
Schmid & Partner SN2 (6 \ (s: Service suisse d'éalonnsge
Engineering AG o \s Servizio svizzero di taratura
Zeughausstrasse 43, 8604 Zurich, Switzerlsnd ’-,,,,{R‘\ N oy =/ S Swiss Calibration Service
JEN ~

Accreditation No.: SCS 0108

Accrediled by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service Is one of the signatories to the EA
gnition of calibration cartificates

forthe r

Galibeation prosedure|s) QA QN. 1 I
Cetbmation date June 01 .2&1

This calbration certificate cocumants the traceabiity 10 nations! standards, which raafize he physical unlts of measureenents (S1)
The measwemants and the uncedainties with confidence probabifity are ghvan oo the following pages and are part of the cerfificate

Al caltirations have been conducted in the clused laboratory taclity: environmant temperatire (22 + 3)°C and humidity < 70%,

Calivration Equipmeant used (MATE critical for callbration)

Calbrated by

Approved by:

This calibration cedificate shall not be reproguced except in full without writtan aparoved of the lsboratory

Primary Standargs 1D # Cal Date (Certificate No.) Scheduled Caltirahi
Pawar meter NRP SN: 104778 08-Ape-21 (No. 217-03291/03292) Apr-22

Pawaer sansar NRP-Z81 SN 103244 08-Apr-21 (No, 217.03281) Apr-22

Pawar sansar NRP-Z81 Sh: 103288 09-Apr-21 (No. 217-05252) Apr-22

FAafersnce 20 d8 Atteruator SN: BHEABS (20k) 08-Apr21 (No. 217.03343) Apr-22

Typa-N mismatch combination S 310982 / 06327 09-Apr-21 (No, 217-05344) Apr-22

FAoderence Probe EX3DVe SN 7349 28-0ec-20 (No. EX3-7342_Dec20) Dec-21

DAE4 SN a0t 02-Nov-20 (No. DAEA-601_Nov20) New-21

dary Standards LD # Check Date {In houss) Scheduled Check

Power mater E44198 SN: GR38512475 30-Oct+ 14 (in house chack Oct-20) In house check: Oct-22
Power sensor HP B4B1A SN US37r202783 07-0c1:15 (in house check Oct-20) In hause check: Oct-22
Power sansor HP B4B1A SN MYa1032217 070c1:15 (in house chack Oct-20) In house check: Oct-22
AF genecator &S SMT-06 SN 100872 15-Jun-15 {in house chack Oct-20) In house check: Oct-22
Network Analyzer Agilent EBISEA | SN: UB41080477 3140ar 14 (in nouse chack Oct-20) In hause check: Oct-21

Signature

Issued: Jung 1, 2021

Certificate No: D750V3-1014_Jun21
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HCT FCC ID: A3LSMS901B Report No:HCT-SR-2110-FCO11-R2

HCT CO,LTD
Calibration Laboratory of g""&"”:,,} S Schwsizorischer Kalibrierdienst
Schmid & Partner % o Service suisso diétalonnage
Engineering AG N Servizio svizzero di tarstura
Zeughausstrasse 43, 8004 Zurich, Switzertand N S  Swiss Calibration Service
Tt
Accredied by the Swiss Accredation Service (SAS) Accreditation No,: SCS 0108

The Swiss Accreditation Service is one of the signatories o the EA
Muitilatoral Agreemant for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

¢) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

e Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
paralle! to the body axis.

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retumn Loss ensures low
reflected power. No uncertainty required.

« Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antanna 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%.

Cortificate No: D7S0V3-1014_Jun21 Page 20l 8
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HCT FCC ID: A3LSMS901B Report No:HCT-SR-2110-FCO11-R2

HCTCO,LTD
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =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 419 0.89 mho/m
Measured Head TSL parameters (220£02)°C AQ2726% 0,91 mho/m 4+ 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 powser 218 Wikg
SAR for nominal Head TSL paramsters nomalized to 1TW 8.55 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.41 Wikg
SAA for nominal Head TSL parameters normalized 1o 1W 557 W/kg £ 16.5 % (k=2)
Certificate No: D750V3-1014_Jun21 Page3of6
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h.a- FCC ID: A3LSMS901B

HCT CO,LTD

Report No:HCT-SR-2110-FC011-R2

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed polm 5380Q+3312
Retum Loss -263dB
General Antenna Parameters and Design
| Electrical Detay {one direction) [ 1.039 ns

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

The dipole is made of standard semirigid coaxial cable. The center conducior of the feeding fine is directly connected 1o the
second arm of the dipols. The antenna is therefore shon-circulted for DC-signals. On same of the dipoles, small end caps
are added to the dipole arms in order to improve matching when aded according to the position as expiained in the
"Measurement Conditions”® paragraph. The SAR data are not affected by this changs. The overall dipole length is still

according to the Standard

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

feedpoint may be damaged

Additional EUT Data

[ Manutactured by

SPEAG

Contificate No: D750V3-1014_Jun21
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=CT FCC ID: A3LSMS901B Report No:HCT-SR-2110-FCO11-R2

HCTCO,LTD

DASYS5 Validation Report for Head TSL

Date: 01.06.2021
I'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN:1014

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

Medium parameters used: =750 MHz; a = 0.91 S/m; & =42.7; p = 1000 kg/m"
Phuantom section: Flat Section

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

DASYS52 Configuration;
* Probe: EX3DV4 - SN7349; ConvF(10.11, 10.11, 10.11) @ 750 MHz; Calibrated: 28.12,2020
o Sensor-Surface: | 4mm (Mechumcal Surface Detection)
« Electronics; DAE4 Sn601; Calibrated: 02.11.2020
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Sertal: 1001

« DASYS2 52,10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=Smm, dy=3mm, dz=3mm

Reference Value = 60,13 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 3,32 Wikg

SAR(1 g) = 2.16 W/kg: SAR(10 g) = 1.41 W/kg

Smallest distance from peaks to all points 3 dB below = 18.4 mm

Ratio of SAR at M2 to SAR st M1 =65.2%

Maximum value of SAR (measured) = 2.92 W/kg

-2.40
-4.80
-1.20

-9.60

-12.00

0dB =292 W/kg = 4.66 dBW/kg

Certificate No: D7S0V3-1014_Jun21 Page5of6

F-TP22-03 (Rev.00) 188 / 236 HCT CO.,LTD.



aCT

HCT CO,LTD

FCC ID: A3LSMS901B

Report No:HCT-SR-2110-FC011-R2

Impedance Measurement Plot for Head TSL
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HCTCO,LLTD

FCC

ID: A3LSMS901B

Report No:HCT-SR-2110-FC011-R2

Calibration Laboratory of

Schmid & Partner
Engineering AG
Zoughausstrasse 43

, 8004 Zurich, Switzerland

Accredited by the Seiss Accraditation Service (SAS)
The Swiss Accreditation Sarvice is one of the signatories to the EA
Multilateral Agreament for the rocognition of calibration certificates

Callbration date:

Calitwation Equipmant used (METE critical for caiibration)

s Schweizerischer Kalibrierdionst

Service suisse d'étslonnege
C' garvizto svizzero i taratura
S Swiss Catibration Service

Accreditation No: SCS 0108

This callsration cedificats documents the tracaabiity 1o natlonal standards, which realtze the physical unty of measurements (SI),
Tho measurements and the uncestamties with cenfidance probabliity are gevan an tha following papas and are part of the carntificate.

All caliorations have been condutled i the closad lahoratory tecillly: envionment temperature (22 + 3)"C and humidlly < 70%.

Primary Standars 02 Cal Date (Cartificate Na.) Schaduled Calibration
Pownr mater NP SN: 104778 08-Agr-21 (No. 217-03291/09292) Ape-22

Power sarsar NRP-Z81 SN: 103244 06-Aar-21 (No. 217-03231) Ape-22

Powar sansar NRP-Z81 8N: 103245 08-Apr-21 [No. 217-00222) Apr-22

Auteronce 20 dB Attenuator SN BHEA0S (20k) 0B8-Apr-21 [No. 217-03343 Apt-22

Type-N mismasch combination SN- 3100682 /08327 00-Apr-21 (No. 217-03344) Apr-22

fAsferonce Probe EXA0VE SN 7348 28-Dec-20 (Na. EX3-7349_Dec20) Dec-21

DAE4 SN: 601 02-Nov-20 (No. DAE4-601_Nov20) Now-21

5 ry Standand D# Chack Dute (in house) Schachded Ehack
Power metar E44168 SN: GB39512475 30-0ct-14 (In house chack Oct-20) In houss check: Oot-22
Power sensor HP 84814 SN: US37282785 07-0¢t-15 {in house chack Oct-20) In house check: Oct-22
Power sensor HP 8481A SN MY41062317 07-0ct-15 {in house check Oct-20) In house check: Oct-22
RF ganarator RAS SMT-06 SN 100872 15-Juri-15 (in house check Oct-20) In house chack: Oct-22
Network Anglyzer Aglent EBSSBA | SN: US41080477 31-Mar-14 (in house chack Oct-20) in house check: Oct-21
Cadbrated by

Approved by:

lssund; August 3, 2021
This calrsion certificate shall ral be reproduced except In 1l without witten appeoval of Hpe-eboratony————— —
N A
Centificats No: DB35V2-4d165_Aug21 Page 10l 6
A (oL Whig2 43
. B (| =] #E, |
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CT FCC ID: A3LSMS901B Report No:HCT-SR-2110-FCO11-R2

HCTCO,LTD
Callbu;atlon Laboratory of {A\-\‘@w,__ f'm“'\ S  Schweizediacher Kaliriercs
Schmid & Partner e c Service suissa d'étalonnage
Engineering AG cior A Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland % ,"‘/‘\\\\\.\“ e ‘p" S swiss Calibration Service
AR
Accreditad by 1he Swiss Acoroditation Sorvice [SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signateries to the EA
Multitateral Agreement for the recognition of calibeation certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) KDB B65664, “SAR Measurement Requirements for 100 MHz to 8 GHz"

Additional Documentsation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.

Certificate No: D835V2-4d165_Aug21 Page20f 8
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CT FCC ID: A3LSMS901B Report No:HCT-SR-2110-FCO11-R2

HCT CO,LTD

Measurement Conditions

DASY system configuration. as far as not given on page 1

DASY Version DASYS2 V52.10.4

Extrapotlation Advanced Extrapclation

Phantom Modular Flat Phantorn

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 835 MHz « 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 20C as 0.80 mha/m

Measured Head TSL parameters (220202)"C 122:6% 0.84 mho/m + 6 %

Head TSL temperature change during test <05°C e -
SAR result with Head TSL

SAR aversged over 1 cm® (1 g) of Head TSL Candltion

SAR measured 250 mW input power 249 Whka

SAR for nominal Head TSL parameters normalized to 1W 9.68 W/kg = 17.0 % (k=2)

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

SAR measured 250 mW input power 1.60 Wikg

SAR for nominal Head TSL parametsrs normalized 1o 1W 6.25 Wikg = 16.5 % (k=2)
Certificata No:; DE35V2-4d165_Auvg21 Page 3of 8
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Ha- FCC ID: A3LSMS901B

HCT CO,LTD

Report No:HCT-SR-2110-FC011-R2

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformad to feed point 508Q-20[Q

Hetum Loss -33.1d8
General Antenna Parameters and Design

Electrical Delay (one direction) l 1.388 ns

Alter long term uss with 100W radistad power, only a sfight warming of the dipole near the feedpoint can be measured

The dipole is made of standard semirigid coaxial cable. The centar conductor of the feeding line i directly connected to the
sacond arm of the dipole. The antenna is tharefore short-circulted for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when lcaded according to the position as explained in the
"Msasurament Conditions' paragraph. The SAR data are not affected by this change, The overall dipols length is still

according to the Standard

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

feedpoint may be damaged.

Additional EUT Data

l Manulactured by

SPEAG

Certificato No: DB35V2-4d165_Aug21

Pago 4 of 6
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=CT FCC ID: A3LSMS901B Report No:HCT-SR-2110-FCO11-R2

HCTCO,LTD

DASYS5 Validation Report for Head TSL

Date: 03.08.2021
I'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DR35V2 - SN:4d 165

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

Medium parameters used: { = 835 MHz: 0 = 0.94 §/m; & =42.2; p = 1000 kg/'m'
Phantom section: Flat Section

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

DASYS52 Configuration
¢ Probe; EX3DV4 - SN7349; ConvF(9.69, 9.69, 9.69) @ 835 MHz; Calibrated; 28.12.2020
« Secnsor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 02.11.2020
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Senal: 1001

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

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

Reference Value = 63,23 Vim; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 3.83 Wike

SAR(1 g) = 2.49 W/kg; SAR(10 g) = 1.6 W/kg

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

Ratio of SAR at M2 to SAR at M1 =65.2%
Mauximum value of SAR (measured) = 3.34 Wik

T
=

-4.80
-1.20

49.60

-12.00

0 dB =334 W/kg =524 dBW/kg

Cenificate No: D835V2-4d165_Aug2!? Pago 5of 6
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HCT FCC ID: A3LSMS901B Report No:HCT-SR-2110-FCO11-R2

HCT CO,LTD

Impedance Measurement Plot for Head TSL
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CT FCC ID: A3LSMS901B Report No:HCT-SR-2110-FC011-R2

HCT CO,LTD
Calibration Laboratory of am, o s P A
S
Schmid & Partner % /6\ g irihch ke b
ineering AG = = Seryizio svizzero di taratura

huEnnhgmanEs. 8004 Zurich, Switzeriand ’ﬁ F NG S swisscatibration Servics
Accradied by the Swiss Accroditaion Sendce (SAS) Accreditation No.: SCS 0108
mmmamm«nmum signataries to the EA

for the gnition of callbration cartificates

Bt

Calibration procedure|s}

Calorason date:

This calibeatian certificste documents he tracaabiity 1o national standards, which reslize tha physical urits of messuremants (S1),
Thé maasuremeants and 1he uncanainties wih confidence probability are given on the following pages and ase part of the cerlficale.

A calibrations have been conductsd in the dosed laboratory faclity: er parature (22 = 3)°C and humidity < 70%.

Caftmation Equipment used (MATE coritica! for catbiration)

Pnmary Standargs D Cal Date {Camficate No.) Scheduted Catoration
Powar mater NRP EN: 104778 08-Ape-21 (Na. 217.03291/103262) Apr22

Bowar sensor NRP.201 SN: 108244 O3-Ape-21 (No. 217.03291) Apr22

Powar sensor NRP-291 SN: 103248 OApr21 (No. 217.03242) Apr-22

Roferance 20 48 Atmrusior SN: BH9AS4 (20k) O8-Apr21 (No. 217.03343) Apr22

Type-N mismatch cambination SN: 310582/ D8327  0B-Apr21 (No. 217.03344) Apr22

Roforonce Probe EX3DV4 SN: 7348 28-Doc-20 (No. EX3.7348_Decit)) Dec-2t

DAES SN: 801 02-New-20 (No. DAE4SDY_Nov20) Nov-21

Sacondary Standards 0¥ Check Date (in hause) Schoduled Chack
Power meter E44198 SN: GB38512475 30-0ct-14 (in house check Oct-20) in housa chack: Oct-22
Power sansor HP 8431A SN: US37292763 07-Cet-15 {in houss chack Oct-20) In housa check: Oct-22
Pawer sarsor HP 8481A SN MY 41092317 07-Ccit-16 (in house chack Oct-20) in house check: Oct-22
RF genersior RES SMT-08 SN. 100972 15Jun-15 (in house check Oct-20) in housa check: Oct-22
Network Anatyzer Agilent EBISBA | SN USA108D477 31-Mar-14 (in house check 0c1-20) in house check: Oct21

Name

Funclion Signature

Caibrated by

Apgroved by:

| This caiibration certificiste st not be reproduced except in full without written appeoval of

A%
Al be olﬁ 2011 .98, (

Certificate No: D1800V220015_Juiz1 Pago 10l 6
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CT FCC ID: A3LSMS901B Report No:HCT-SR-2110-FCO11-R2

HCT COLLTD
Calibration Laboratory of S Schweizerischer Kailb
g SN wrisc rierdinnst
Schmid & Partner % g Sarvice sulsss d'étatonnage
Engineering AG o Servizio svizzero di taratura
Zoughausatrasse 43, 8004 Zurich, Switzerland % ,‘Iffr\“\‘\\? S Swiss Calibration Service
Ancredited by tha Swiss Accredaation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Sarvice Is one of the signatories to the EA
Multizateral Ag: for tha % 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-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 meastred: 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: D1800V2-24015_Jul21 Page 206
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CT FCC ID: A3LSMS901B Report No:HCT-SR-2110-FCO11-R2

HCTCOLLTD
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS52 V52104
Extrapolstion Advanced Extrapolstion
Phantom Madular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz + 1 MMz
Head TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 400 1.40 mho/m
Measured Head TSL parameters (220202)°C 404+6% 1.39 mho/m £ 8 %
Head TSL temperature change during test <05°C — -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 9,63 Wikg
SAR for nomina! Head TSL parameters normalized to TW 38.8 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 4.93 Wikg
SAR for nominal Head TSL parameters normafized to 1W 20.0 Wikg % 16.5 % (k=2)
Certificate No: D1800V2-245015_Ju21 Page 3ol 6
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HCT CO,LTD

Report No:HCT-SR-2110-FC011-R2

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 4910-28|0
Retum Loss -30.4dB
General Antenna Parameters and Design
| Etecirical Delay (one direction) [ 1.214 ns

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

The dipole 1s made of standard semingid coaxial cable. The canter conductor of tha feeding line is directly connected to the
second am of the dipole, The anlenna is thersefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arms in order to Improve matching when loaded according to the position &s explained in the
"Measurement Conditions® paragraph. The SAR dats are nol affected by this change. The overall dipole iength 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

I Manufactured by

SPEAG

Certificate No: D1800V2-24015_Jul2y
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HCTCO,LTD

DASYS5 Validation Report for Head TSL

Date: 30.07.2021
l'est Laboratory: SPEAQG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DIS00V2; Serial: D1800V2 - SN:2d015

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

Medium parameters used: f = 1800 MHz; o = 1.39 S/m; & = 40.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY352 Configuration
« Probe; EX3DV4 - SN7349; ConvF(8.63, 8.63, 8.63) @ 1800 MHz; Calibrated: 28.12.2020
« Sensor-Surface; 1. 4mm (Mechanical Surface Detection)
o FHlectronics: DAE4 Sn601; Calibrated: 02.11.2020
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 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 (:
Measurement gnd: dx=5mm, dy=5mm, dz=5mm

Reference Value = 109.5 V/m; Power Drft =-0.09 dB

Peak SAR (extrapolated) = 18.3 Wikg

SAR(I g) = 9.63 W/kg: SAR(10 g) =~ 4.99 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 53%

Maximum value of SAR (measured) = 15.2 Wikg

8.00
-12.00

-16.00

20.00

0dB = 152 Wikg =~ 11.82 dBW/kg

Certificate No: DA1800V2-2a015_Jui21 Page 5ol 6
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HCT CO,LTD

Impedance Measurement Plot for Head TSL
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HCT FCC ID: A3LSMS901B Report No:HCT-SR-2110-FCO11-R2
HCTCOLLTD
Calibration Laboratory of S, Schwaeizerischer Kallbriordionst
Schmid & Partner % g S-Mu:mm
Engineering AG T Servizio svizzero di taratura
Zeughsusstrasse 43, 004 Zurich, Switzerand ’//'/,T?\\\\‘ S  Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Acereditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agr for the gnition of calibration centificates

Certificats No: D1900V2-5d032_Jan21
IR )

b; Uik x oﬁu\

. oL R |2l o1 ed

Calibration procedure(s)

Calibeation date:

January 28, 2021

This calibraton certificale gocuments the traceabiity 1o natlonal standards, which realize the physical units of measuremants (S1)
The measuroments and the uncartainties with confidence probabiity are given on the fallowing pages and are part of the certificate

Calbration Equipment used (MATE critical for catbration)

All caibrations have baen conducted in the closad laboratary facilty: environmant temperature (22 + 3)°C and humidity < 70%.

Primary Standards D » Cal Dale (Certificate No.) Schaduled Calibeaticn

Powar mater NRF SN: 104778 01-Apr-20 (No. 217-03100/03101) Apr-21

Powere sansor NRP-Z91 SN: 10G244 01-Apr-20 (No. 217-0G100) Apr21

Power sansor NRP-231 SN: 10a245 01-Apr-20 (No. 217-03101) Apr-21

Reterence 20 dB Attenuntor SN: BHG394 (20%) 31-Mar-20 (No. 217-03106) Apr-21

Type-N mismatch combination SN: 310882 / 05327 31-Mar-20 (No. 217-04104) Apr-21

Refarence Probe EX3DVA SN: 7349 28-Dec-20 (No. EX3-7348_Dec20) Dac-21

DAE4 SN; 601 02-Nov-20 (No. DAE4-801_NowvX0) Nov-21

Secondary Stundards 10 e Check Date {in house) Scheduled Check

Powar meter E44168 SN: GB39S12475 30-Oc1-14 (in house check Oa1-20) In houss checkc Oc1-22

Power sensor HP BAB1A SN: US37292783 07-0ct-15 (in house check Oct-20) In house check: Oct-22

Powear sensor HP B481A SN MY410092317 07-01-16 (I house check Oct-20) In housa check: Oc1-22

RF ganerator R&S SMT-06 SN 100872 15-Jur-15 (in house chack Oct-20) In housa check: Oct1-22

Network Analyzer Agilent EB358A | SN US41080477 31-Mas-14 (n houss check Cct-20) In house check: Oct-21
Name

Calbrated by: Caaudio Leubler

Approved by Katja Pokavic

Issuad: January 26, 2021

Thes cafibration camiticats shall not be reproduced except in full without written approval of the laberatory.

Certficate No: D1900V2-5¢032_Jan21
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HCT FCC ID: A3LSMS901B Report No:HCT-SR-2110-FCO11-R2

HCT CO,LTD

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

G  Schweizerischer Kaiibrierdienst

G Service suisse détalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) IEC 62209-2, *Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

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

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

Certificate No: D1900V2-5d032_Jan21 Page20f6
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HCT CO,LTD

FCC ID: A3LSMS901B

Report No:HCT-SR-2110-FC011-R2

Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASY5 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 1800 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (220202)°C 4N2:6% 1.39mho/m £ 6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Cordition
SAR measured 250 mW input power 8.89 Wikg
SAR for nominal Head TSL parameters normalized to 1W 40.0 W/kg = 17,0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 517 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

20.8 Wikg = 16.5 % (k=2)

Certificate No: D1800V2-50032_Jan21
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HCT CO,LTD

Report No:HCT-SR-2110-FC011-R2

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed 1o teed point

51441+740

Retum Loss -2260dB
General Antenna Parameters and Design
| Etectrical Detay (one girection) | 1.208 ns B

After long term use with 100W radiated power, only a slight waming of the dipole near the feadpaint 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 shon-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 stilf

according to the Standard.

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

feedpoint may be damaged,

Additional EUT Data

[ Manufactured by

SPEAG

Centificate No: D1900V2-5d03G2_Jan21
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HCTCO,LTD

DASYS5 Validation Report for Head TSL

Date: 28.01.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d032

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

Medium parameters used: f = 1900 MHz; o = 1.39 S/m; & = 41.2; p = 1000 kg/m"
Phantom section: Flat Section

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

DASY52 Configuration;
« Probe: EX3DV4 - SN7349; ConvF(8.43, 8.43, 8.43) @ 1900 MHz; Calibrated: 28,12.2020
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 02.11.2020
¢ Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

« DASY5252.10.4(1527), SEMCAD X 14.6.14(7483)

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

Reference Value = 109.8 V/m; Power Drift =-0.02 dB

Peak SAR (extrapolated) = 18.2 W/ikg

SAR(1 g) = 9.89 W/kg; SAR(10 g) =5.17 W/kg

Smatlest distance from peaks to all points 3 dB below = 9.5 mm

Ratio of SAR a1 M2 to SAR at M1 = 54 9%

Miximum value of SAR (measured) = 15.3 Wikg

dB
0

-1.60
-7.20
-10.80
-14.40

-18.00

0dB =153 W/kg = 11.85 dBW/kg

Certificate No: D1900V2-54032_Jan21 Page 50f 6
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HCTCO,LTD

Impedance Measurement Plot for Head TSL
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CT FCC ID: A3LSMS901B Report No:HCT-SR-2110-FC011-R2

HCTCO,LTD
Calibration Laboratory of S, (= Schweizerischer Kalibrierdionst
Schmid & Partner = fé\ g Sarvicn sudees dionegs
Engineering AG z 3 Servizio svizzero dl taratura
wu:ga,mmm a;@,- ¥/ S swiss Calibration Service
Accradied by ihe Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Sarvice is one of the signatories to the EA
Multitateral Agreement for the recognition of calibration certificates

Calibration date:

mawmmmdmmmxmum-wynmuummmmmwmdmmmqsu.
The measurements and the ur inties with confidance probablity are glven on the following pages and ars part of the cemficats.

All calibrations have bean conductad in the cicaad laboratory faciity: envitenment tamperatum (22 = 3)°C and humidty < 70%

Calibeation Equipmant used (MATE critcal for calibration)

Primary Standards D# Cal Date (Certificate No.) Scheduled Catbration
Power metar NRP SN: 104778 08-Apr21 (No. 217-03291/03232) Apr-22

Powet sensor NRP.Z91 SN 103244 Qf-Apr-21 (No. 217-03281) Apr-22

Power sensor NRP-Z9Y SN: 103245 0f-Apr21 (No. 217-03292) Apr-22

Referanca 20 d8 Attenuator SN: BHE3Sd (20k) 0i+Apr-21 (No. 217-03343) Apr-22

Type-N mismatch combination SN: 310882/ 08327 Ofh-Apr21 (No. 217-03344) Apr22

Ratarenca Proba EX30V4 SN: 7348 28-Dec-20 (No. EX3-7348_Dec20) Dec-21

DAES SN 6 02-Now-20 (No. DAES-601_Nav2o) Nav21

Secondary Standarda D# Check Date (in 1 Schaduled Chack
Power meter E44198 SN: GB39512475 30-Oct-14 (in housa check Oct-20) In house check: Oat-22
Power sengor HP 8481A SN US37292783 07-0c2-15 (in housa check Oct-20) In house check: Ocl:22
Power sensor MP 84814 SN; MY41082317 07-Oct-15 (in boise check Oct-20) In houss check: Oct22
RF ganarator RAS SMT.06 SN: 100972 15.Jun-15 (n house chack Oc-20) In house check: Oct-22
Natwork Analyzer Aglent EB3584 | SN US41080477 At-Mar 14 (in houss check Oci-20) In housa chicic Oct-21
Calibrated by:

Approved by:

Issuset Jung 18, 2021

This calibration cerificate shall not be reproduced except in full without written approval of the |sborstory.
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HCTCOLLTD

Calibration Laboratory of S, g Schweizerischer Kaiib

Schmid & Partner —— 2 o Service suisse diéalonnage
Engineering AG % Servizio svizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzertand % ,‘ﬁ‘\y‘ S  Swiss Calibration Service

Accreditedt by the Swise Accroditation Sarvics (SAS) Accreditation No.: SCS 0108

mmumﬂ&rﬂwhmolmdmﬁuhmﬂ

Multitatersl Ag 1t 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) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) |EC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear {frequency range of
300 MHz to 6 GHz)", July 2016

c) IEC 62209-2, “Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)*, March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

e Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactiy below the center marking of the flat phantom section, with the arms oriented
parallei to the body axis.

« Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

« Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

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

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

Cenificate No: D2450V2-965 _Jun21 Page 2 of 6
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HCT CO,LTD
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52104
Extrapolation Advanced Extrapolation
Phantom Modular Fial Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were appliad.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220'C 39.2 1.80 mho/m
Measured Head TSL parameters (22002} "°C 377=26% 1.87 mho/m +6 %
Head TSL temperature change during test <D5"C o
SAR result with Head TSL
SAR averaged over 1 em? (1 g) of Head TSL Conditlon
SAR measured 250 mW Input power 13.7 Wikg
SAR for nominal Head TSL patamelers normallzed 1o 1W 53.3 Wkg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.30 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 24.8 Wikg = 16.5 % (k=2)
Certificata No: D2450V2-965_Jun21 Page 3of 6
F-TP22-03 (Rev.00) 210 / 236 HCT CO.,LTD.
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HCT CO,LTD

Report No:HCT-SR-2110-FC011-R2

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

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5780 +661)
Raturn Loss -205d8
General Antenna Parameters and Design
l Electrical Delay {one direction) l 1.153 ns

After long term use with 100W radiated power, only & slight warming of the dipoie 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 dipole. The antenna is therefore shont-circulted for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according 1o the position as explained in the
"Measurement Conditions® paragraph. The SAR data are not affectad by this change. The overall dipole length is a1l

according 1o the Standard.

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

feedpoint may be damaged

Additional EUT Data

Manutactured by

SPEAG

Cartificate No: D2450V2-965_Jun21
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HCTCO,LTD

DASYS Validation Report for Head TSL

w)
B

e: 15.06.2021

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:965

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

Medium parameters used: f = 2450 MHz; o = 1.87 S/m; & = 37.7; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:

Probe: EX3DV4 - SN7349; ConvF(7.96, 7.96, 7.96) @ 2450 MHz; Calibrated: 28.12.2020
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated; 02.11.2020

Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

DASYS52 52.10.4(1527). SEMCAD X 14.6.14(7483)

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

Reference Value = 1167 V/m; Power Drift =-0.01 dB

Peak SAR (extrupolated) = 27.3 Wikg

SAR(1 g) = 13.7 W/kg: SAR(10 g) = 6.30 W/kg

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

Ratio of SAR at M2 1o SAR at M1 = 50%

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

Cortificate No: D2450V2-665_Jun21 Page 50t 6
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HCT CO,LTD

Impedance Measurement Plot for Head TSL
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CT FCC ID: A3LSMS901B Report No:HCT-SR-2110-FC011-R2

HCT CO,LTD
Calibration Laboratory of & ‘U hy ot Schwoizerischor Kalibrierdienst
Schmid & Partner % &y 2 Service sulsse détalonnage
Engineering AG 2 3 Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzsrland "@:‘3‘ No¥/ S swiss Callbration Serace
Accredited by the Swiss Accreditation Senvica (SAS) Accreditation No.: SCS 0108

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

cen HOTOmEwE

Chject

Calbration procedure{s)

Calibration date;

This calbration cerificats documents the traceability to natona standards, which realize the physical units of measuraments (S1)
The ements and the unces with confidence probablity are glven on tha following pages and are part of the carficate,

Al caibrations have been conducisd In the closad laboratary tadlity: anvironiment tempersturs (22 + 35°C ana humidity < 70%

Calitration Equipment used (MATE crifical for calibratian)

Primary Standards D# Cal Date (Certificaste No.) Schaduled Calitration

Power meatar NRP SN 104778 00-Ape-21 (No. 247-03201/03292) Apr-22

Power seaser NRP-Z91 SN 103244 09-Ape-21 (No, 217-03291) Apr-22

Power sensor NRP-Z91 SN: 103245 09-Ape-21 (No. 217-03282) Apr-22

Reference 20 dB Altercistor SN: BHE394 (20k) 09-Ape-21 (Na. 217-03343) Aar-22

Type-N mismaich cambination SN: 310882/ 06327  08-Ap-21 (No. 217-03344) Agr-22

Reference Probe EX3DVA SN: 7340 28-Dac-20 (No. EX3-7348, Dec20) Dec-21

DAE4 SN 601 02-Nov-20 (No. DAE4-501 Nov20) Now-21

Sacondary Standards D # Chedk Dals (i house) Scheduled Chack

Power meter E44198 SM: GB3B512475 30-Oct-14 {in house chick Oct-20) In housa chack: Oct:22

Power sensor HF 84814 SN: US37292783 07-O1-15 i houss chick Oct-20) in house chack: Oct-22

Power se0s0r HP S481A SN: MY410923497 07-Oct-15 (in house check Oct-20) in housa chack: Oct-22

RF genecalor RES SMT-08 SN 400872 15-Jun-13 (In houss chack Oct-20) n housa chack: Oct-22

Network Analyzer Aghient EB358A | SN US41080477 31-Mar-14 (in houss chack Oct-20) In housa check: Oct-21
Mama Function Signalure

T b e

Approved by:

mwmm:wmumumnuwmmwa@w 3 ﬁ g Q_i A}

7 [ 7

P VAL
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Calibration Laboratory of s Schwelzarischr Kalibrierdinnst

Schmid & Partner a— g Service suisse d'étalonnage
Engineering AG S Servizio svizzeco di taraturs

Zoughausstrasse 43, 8004 Zurich, Switzerland N S swiss Calitwation Service

Aocredited by the Swiss Accreditation Service {SAS} Accreditation No.; SCS 0108

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

Muitifateral Ag 1t for the recognition of cailbration 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:
¢) DASY System Handbook

Methods Applied and Interpretation of Parameters:

» Measurement Conditions: Further details are available from the Validation Report at the end

of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

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

+ SAR for nominai 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%.

Cartificate No: D2800V2-1106_Ju21 Page 20f6
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HCTCOLLTD
Measurement Conditions
DASY syslem configuration, as far as nol given on page 1
DASY Version DASYS52 V52,104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 2600 MHz + 1 MHz
Head TSL parameters
The following parameters and caiculations were appiied
Temperature Pearmittivity Conductivity
Nominal Head TSL parameters 220°C 39.0 1.6 mho/m
Measured Head TSL parameters (220+02)°C 37.3+8% 205 mhoim+8%
Head TSL temperature change during test <05°C - —
SAR result with Head TSL
SAR aversged over 1 cm® (1 @) of Head TSL Condlition
SAR measured 250 mW Input power 14.5 Wikg
SAR for nominal Head TSL parameters normalized to TW 56.3 Wikg £ 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measured 250 mW Input powes 6.41 Wikg
SAR for nominal Head TSL parametars normadized to 1W 252 Wikg £ 16.5 % (k=2)
Certificate No: D2600V2-1106_Jul21 Page 30i 6
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HCT CO,LTD

Report No:HCT-SR-2110-FC011-R2

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, fransformed to feed point 4810-6520
Return Loss -2400B
General Antenna Parameters and Design
| Bectrical Delay (one direction) | 1.149 ns

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

The dipole is made of standard samingld coaxial cable. The canter conductor of the feeding line is directly connacted to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signais. On some of the dipoles, small end caps
are added 1o the dipole arms In order to Improve matching when lcaded according to the position as explained in the
"Measurement Conditions® paragraph. The SAR data are not affocted by this change. The overall dipois length is still

according to the Standard

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

feedpolnt may be damaged

Additional EUT Data

l Manufactured by

SPEAG

Certificate No: 02600V2-1106_Jui2 1
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HCTCO,LTD

DASYS5 Validation Report for Head TSL

Date: 30.07.2021
'est Laboratory: SPEAG, Zurnich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2: Serial: D2600V2 - SN:1106

Commumication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: = 2600 MHz; a = 2.05 S/m; &= 37.3; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration
» Probe: EX3DV4 - SN7349; ConvF(7.84, 7.84, 7.84) @ 2600 MHz; Calibrated; 28.12.2020
» Sensor-Surface: |.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 02.11.2020
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

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

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

Reference Value = 1 18.1 Vim; Power Drift =0.02 dB

Peak SAR (extrapolated) = 29.0 Wikg

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

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

Ratio of SAR at M2 to SAR at M1 = 50%

Maximum value of SAR (measured) = 24.1 W/kg

-10.00

15.00
-20.00
-25.00
0dB=24.1 Wkg=13.82 dBW/kg
Ceartificate No: D2600V2-1108_Jul21 Page5of6
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Impedance Measurement Plot for Head TSL

2 600000 GHz
8.6714 pF 62017100
2 600000 GHz 632065 mU

.95 098

48.053 0)

Chldg= 20
Chi: Gtart 2 4000 GH: = Stop 2.80000 GHa

: popoo gH 25286 dE
000 !
15 20
10 60 e e
14.00 - — —t =
L2020 = —=
N -
25 00 3
2000
35.00
40 00 Ch 1 Mg = 320
Chi: Stait 240000 GHz ——
Staus  CH1.  B11 | £ 1Pt Ayge20 Delay ECE
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aCT

Accraditad by 1ha Swiss Accreditation Service (SAS)

Cadbration date

Calibration Equipment used (MATE critical for catbration)

This calioration cedificale documsants the traceablity to national standards, which msaltze the physical units of measuremants (SH).
The measuramants and the uncedalintias with contidence probability ara givan on the following pages and are part of the cortificats

Al calibratians ave been conducted in e clusad laboratory facity. environment tempedstirs (22 « 3)°C and humidity < 70%,

FCC ID: A3LSMS901B Report No:HCT-SR-2110-FC011-R2
HCTCOLLTD
Calibration Laboratory of o, g e i
Schmid & Partner SN 7 g Service auisse o dtalonnage
Engineering AG £ F A Servizio svizzero di tsraturs
Zoughausstrasse 43, 8004 Zurich, Switzerland Gy Y/ S swisa Caiibration Service

Accroditation No: SCS 0108

Ths callbration cantificate shall not ba reproduced sxcegt n full withaut written approval of

Prienary Standards 1O ¢ Cal Dase (Cemicate No.) Schedused Calbration

Power mater NRF SN 104778 09-Apr-21 (Na. 217-03291/03292) Apr-22

Power sensor NRP-261 SN 103244 09-Apr-21 (Na. 217-03281) Apr-22

Power sensor NAP-ZG1 SN; 103245 0f-Apr21 (No. 217.03292) Apr22

Retarance 20 d8 Atenuator SN: BHIFHM (20k) 09-Apr-21 (No. 217-03343) Apr22

Type-N mésmalich combination SN; 310882 /08327  OB-Apr-21 (No. 217-03344) Ape22

Refarance Probe EX30V4 8N; 3503 30-Dec-20 (No. EX3-3503_Dec20) Oec2t

Dacs SN; 601 02-Newe20 (No. DAES-601_Nova() Nay-21

S dary Stancards 1D ¥ Check Data (in h ) Scheduled Chock

Pawer meter E44188 SN: GB3eS12475 30-001-14 (in housa check Oct-20) In houga check: Oct-22

Pawer sansor HP B481A SBl: USS7292783 07-0¢1-15 (11 hause check Oc2-20) In houss check: Oc1-22

Pawer sunsor HP 84814 SN: MY41092317 O7-0e1-15 (i hause check Oct-20) In housa check: Oct-22

AF gonerstoe HAS SMT-08 SN: 100872 15-Jur-15 {in house check Oct-20) In housa check: Ocl-22

Network Analyzer Agilent E8358A | SN: LUS41080477 31-Mar-14 (in house check Oct-20) In house check; Oct-21
Name Function

Appeoved by.

tssued Juy 23, 2021

s el 4
Centificate No: D5GHz2V2-1107_Jui2t Page 1 of 8
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HCT CO,LTD
canbrmloﬂ Lﬂbomo’y of -\:\-‘\'.\\:\I_U“/”’",‘; s Schweizerischer Kalibrierdlonst
Schmid & Partner % ¢ Service suisse détolonnage

Engineering AG N Servizio svizzero di taraturs
Zoughaussirasse 43, 8004 Zurich, Switzeriand TS S Swiss Calibration Service
hocradiad by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilatersl Ag for the gnition of calibeation certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:
a) |IEC/IEEE 62209-1528, *"Measurement Procedure For The Assessment Of Specific

Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Wom Wireless Communication Devices - Part 1528 Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

Cetificate No: DEGHAV2-1107_Jul21 Poge 2 of B
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FCC ID: A3LSMS901B

Report No:HCT-SR-2110-FC011-R2

HCTCO,LTD
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 V5.0

Distance Dipole Center - TSL 10 mm with Spacer

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

Frequency 5600 MHz = 1 MHz
5750 MHz = 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and caloulations were applied.

Temperature Peormittivity Conductivity

Nominal Head TSL parameters 220°C 3598 4.71 mho/m

Measured Head TSL parameters (220+02)"C BE+6% 4,60 mho/m 2 6 %

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

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

SAR measurad 100 mW Input powar 8.08 Wiy

SAR for nominal Head TSL parameters nommalized to 1W 80.6 Wikg = 19.9 % (k=2)

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

SAR measurad 100 mW input power 2.33 Wikg

SAR for nominal Head TSL parameters normatized to 1W 23.2 Wikg = 19.5 % (k=2)
Head TSL parameters at 5600 MHz

The following parametars and caiculations were applied.
Temperature Permittivity Conductivity

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

Measured Head TSL parameters 220=02)°C 51+68% 495 mho/m 26 %

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

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

SAR measurad 100 mW input powet B8.44 Wikg

SAR for nominal Head TSL parameters normalized to 1W 84,2 Wikg = 19.9 % (k=2)

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

SAR measurad 100 mW input power 2,43 Wikg

SAR for nominal Head TSL parameters nomallzed to 1W 24.2 Wikg = 19.5 % (k=2)

Cenificate No: DSGHzV2-1107_Jul21
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HCT CO,LTD

Head TSL parameters at 5750 MHz

The following parameters and calculations were appiied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 20°C 354 522 mho/m

Measured Head TSL parameters (220+02)°C 348+6% 511 mho/m 26 %

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

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

SAR measured 100 mW input power B.13 Wikg

SAR for nominal Head TSL parameters normalized to 1W 80.9 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input pawer 2.34 Wikg

SAR for nominal Head TSL parameters nomalized to 1W 23.3 Wikg = 19,5 % (k=2)
Certificate No: DSGHZV2-1107_Jul21 Paga 4ol 8
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HCT CO,LTD

Report No:HCT-SR-2110-FC011-R2

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, Iransformed 1o feed point 4840-85|Q

Retum Loss -234dB
Antenna Parameters with Head TSL at 5600 MHz

Impadance, fransformed to feed point 5420-28i0

Asturn Loss -265dB8
Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed 1o feed point 5650-291Q

HAetum Loss -235dB
General Antenna Parameters and Design

| Electrical Detay (one direction) ] 1.199 ns

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

The dipoie Is made of standard semirigid coaxial cable, The center conductor of the feeding fine is directly connacted 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 1o the position as explained |n the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length s still

according to the Standard.

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

feedpoint may be damaged,
Additional EUT Data

| Manufactured by

SPEAG

Certificate No: DSGHzZV2-1107_Jul21
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HCT CO,LTD

DASYS5 Validation Report for Head TSL

Date: 22.07.2021
Test Laboratory: SPEAG, Zunich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1107

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency:5750 MHz
Medium parameters used: = 5250 MHz; & = 4.6 S/m; & = 35.6; p = 1000 kg/m’ |

Medium parameters used: f = 5600 MHz; 6 =4.95 S/m; & = 35.1; p = 1000 kg/m’

Medium parameters used: f= 5750 MHz; o= 5.11 S/m; &, = 34.8; p = 1000 kg/m"

Phantom section: Flat Section

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

DASY52 Configuration:

= Probe: EX3DV4 - SN3503; ConvF(5.5, 5.5, 5.5) @ 3250 MHz, ConvF(5.1, 5.1, 5.1) @ 3600 MHz,
ConvF(5.08, 5.08, 5.08) @ 5750 MHz; Calibrated: 30,12.2020

* Sensor-Surface: 1.4mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated: 02.11.2020

» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Senal: 1001
« DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 77,05 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 27,4 Wikg

SAR(1 g) = 8.08 W/kg; SAR(10 g) = 2.33 Wikg

Smuallest distance from peaks to all points 3 dB below = 7.5 mm

Ratio of SAR at M2 to SAR at M| =71.4%

Maximum value of SAR (measured) = 18.3 Wikg

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 = 76.80 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 31.0 Wikg

SAR(1 g) = 8.44 W/kg; SAR(10 g) = 2.43 Wkg

Smallest distance from peaks to all points 3 dB below = 7.5 mm

Ratio of SAR at M2 to SAR at M1 = 68.7%

Maximum value of SAR (measured) = 19.7 W/kg

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

Reference Value = 7442 Vim; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 31.4 Wikg

SAR(1 g) = 8.13 W/kg; SAR(10 g) = 2.3d W/kg

Smuallest distunce from peaks to all points 3 dB below = 7.6 mm

Certificate No: DSGHzV2-1107 _Jul21 Page 6ol 8
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Ratio of SAR at M2 to SAR at M1 = 66.9%
Maximum value of SAR (measured) = 19.3 W/kg

d8
0

-8.54

-17.08
-25.63
-34.17

-42.71

(0 dB =183 W/kg = 12.62 dBW/kg
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Impedance Measurement Plot for Head TSL

57 ¢
0

Stop 600000 Gz

Stop &.00000 Ghie

Statz  CHT: 180t Avg=20 Dslay. L
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HCT CO,LTD

Calibration Laboratory of SO, Schweizetischer Kalibrerdienst
RN ey

Schmid & Partner S (i (S: Service sulsse d'éalonnage
Engineering AG = Servizio svizzero di taraturs

Zoughausstrasse 43, 8004 Zurich, Switzoriand Y7 Y/ 'S swiss Calibration Servics

Accredied by the Swiss Accradiiution Senice (SAS) Accredilation No: SCS 0108

The Swiss Acereditation Sarvice & one of the signatories to the EA

Multilasersl Agreement lor the recognition of calibration cenificates

ciient  Dymstec Certificata No: DSGHZV2-1277_May21

Otjoct DSGH2V2 - SN:1277

Calbration procec.ruis) QA CAL-22.v6

A

Calibration Procedure for SAR Validation Sources between 3-10 GHz

Caliration date: May 17, 2021

Thig calibration certiicale documants the traceebslity 1o national standards, which reaitza ihe physical uniie of measuremants (SI),
e and the wias with confidenca prodability are glven on the folowing pages and ar part of the cedilicate,

A caibrations have bean conductid in the clossd labarsieey tacility: erironmant tempeeatiee (22 + 31°C and humidity < 70%.

Caloration Equipment Lsad (METE wrilicsl for calibration)

Primary Stancards s Ca! Date (Codificate No.) Scheduled C.

Powsr mater NRF SN: 104773 09-Apr-21 (Na. 217-03291/06282) Apr-22

Pawer sensor NRP-291 SN 103244 (9-Apr21 (No, 217-03291) Apra2

Pawar sansor NRP-Z81 BN: 103245 08-Apr-21 (Na, 217.03262) Ape-22

Refarence 20 oF Attanuator SN BHE354 (20k) 08-Apr-21 (No. 217-03343) Apr-22

Type-N mizmaich combination SN: 310862 / 06327 0-Apr21 (No. 217-08344) Apr22

Raterence Probs EX3DVe SN: 3508 30-Dec-20 (No. EX3-3508_Dec20) Dec-21

DAEa SN: 801 02-Now-20 (N0, DAEA-E0T_Nav2t) Now-21

Secondary Standards 10 # Check Dale (in house| Scheduled Check

Power metar £44156 SN: GB3as12¢475 30-Oct-14 {In house chock Oct-20) n house check: Oct-22

Fowea: ssnsor HP B2814 SN: US3T2a2783 A7-0ct-15 {in house chack Oct-20) In house chack: Oct-22

Power sansor HP 6481A SN: MY41062317 07-0ct+15 (in houss chack Oct-20) In house chack: Oct-22

RF genarator R&S SMT.08 SN 100a72 15-Jun-15 {in house chock Oct-20) In house checke Oct22

Network Analyzer Agilert ES388A | SN: US41080477 31-Mar-14 (0 houss check Oc-20) In house check: Oot-21
hhtry Function

Approvas by, Katja Pokove Tochnical Manags

Issuad: May 20, 2021
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Calibration Laboratory of e, o B
Schmid & Partner S “ \ (s: Sarvice sulase T étalonnage

Engineering AG % T Servizio svizzero di taratura
Zeughausstrasse 43, 8008 Zurich, Switrertand % I_m\.\-‘ WY/ S swiss Caiibration Service
Recredbud by the Swiss Accredtatian Sandca (SAS) Accreditation No.: SCS 0108

The Swisa Accreditation Service is one of the signetories to the EA
Multilatersd Agreament for the recognition of callbration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:
a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, "Measurement procedure for the assessment of Specific Absorption Rate

(SAR) from hand-held and bedy-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

o) IEC 62208-2, *Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GH2)", March 2010

d) KDB 865664, “SAR Measurament Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 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 dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

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

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

The rerorled uncertainty of measurement is stated as the standard uncertainty of measurement

multipi
probability of approximately 95%.

ed by the coverage factor k=2, which for a normal distribution corresponds to a coverage
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Measurement Conditions
DASY system configuration, a3 far as not given on page 1
DASY Version DASYS V52.10.4
Extrapolation Advanced Extrapotation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacar
Zoom Scan Resolution dx, dy=4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5200 MHz = 1 MHz
Frewsony. 5800 Mz = 1 MHz

Head TSL parameters at 5200 MHz

The following parameters and calculations were applied,

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 36.0 4.66 mho/m
Measured Head TSL parameters (20202)°C 34B+6% 4.48 mho/m = 6 %
Hoad TSL temperature change during test <05°C — —_
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm?® {1 g) of Head TSL Consifion
SAR measurad 100 mW input powar 7.91 Wikg
SAR for nomingl Head TSL parameters normalized to 1W 78.5 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 100 mW input power 2.25 Wikg
SAR for nominal Head TSL paramaters normalized to 1W 222 Wikg = 19.5 % (k=2)
Head TSL parameters at 5800 MHz
The following parameters and calculations were apphed.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 353 527 mhoim
Measured Head TSL parameters (20+02)"C 33526% 5.08 mho/m =8 %
Head TSL temperature change during test <05"C — —
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power B8.17 Wikg

SAR for nominal Head TSL paramelers

normalized to 1W

80.9 W/kg = 19.9 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL candition
SAR messured 100 mW input power 220 Wikg
SAR for nominal Head TSL parameters normakized to 1W 22,7 Wikg = 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5200 MHz

impedance, transformed fo feed point 4830-70iQ
Return Loss «2274dB

Antenna Parameters with Head TSL at 5800 MHz

Impedance, iransformed to feed point 51 70+03i0
Retum Loss - 35498

General Antenna Parameters and Design

I Electrical Delay (one direction) | 1.183ns ]

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

The dipole s made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connacted to the
second arm of the dipole, The antenna Is therefore shost-circuited for DC-signals. On some of tha dipales, small end caps
are added to the dipole arms in ordar to improve matching when loaded acoording to the position as explained In the
“Measuremeant Conditicns” paragraph. Tha SAR data are not affected by this change. The overall dipcie length it stll
according to the Standard.

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

faedpoint may be damaged,
Additional EUT Data

Manufactured by l SPEAG ]
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DASYS5 Validation Report for Head TSL
Date: 17.05.2021

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: D3GHzV2; Serial: DSGHzV2 - SN:1277

Communication System: UID 0 - CW; Frequeacy: 5200 MHz, Frequency: 5800 MHz
Medium parameters used: f = 5200 MHz; 6 = 4.49 S/m; & = 34.8; p = 1000 kg/m* ,
Medium parameters used: f = 5800 MHz; o = 5.09 S/m; & = 33.9; p = 1000 kg/m*
Phaniom section: Flat Section

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

DASYS2 Configuration:

« Probe: EX3DV4 - SN3303; ConvF(5.8, 5.8, 5.8) @ 5200 MHz, ConvF(5.01, 501, 5.01) @ 5800
MHz; Calibrated: 30,12.2020

« Sensor-Surface: | 4mm (Mechanicai Surface Detection)

» Electronics: DAE4 Sn601: Calibrated: 02.11.2020

« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Serial: 1001
« DASYS5252,10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 77.13 V/im; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 28.0 W/kg

SAR(1 g) = 7.91 Wrkg; SAR(10 g) = 2.25 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 68.6%

Maximum value of SAR (measured) = 18.0 Wikg

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

Reference Value = 75.85 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 32.5 Wrkg

SAR(1 g) = 8.17 W/kg; SAR(10 g) = 2.29 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 64.9%

Maximum value of SAR (measured) = 194 Wikg
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0dB =194 W/kg = 12,88 dBW/kg
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Impedance Measurement Plot for Head TSL
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Appendix: Transfer Calibration at Four Validation Locations on SAM Head'

Evaluation Condition (1=5200 MHz)
| Phantom [ SAM Head Phantom | For usaga with cSARIDV2-RL

SAR result with SAM Head (Top = C0)

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

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

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

SAR for nominal Head TSL parameters normalized to 1W 23.7 Wikg = 19.9 % (k=2)
SAR result with SAM Head (Mouth = F20)

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

SAR for nominal Head TSL parameters

normakzed 10 1W

86.9 Wikg + 20.3 % (k=2)

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

condition

SAR for nominal Head TSL parameters

nommalized o TW

24.8 Wikg £ 19.9 % (k=2)

SAR result with SAM Head (Neck = H0)

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

Condition

SAH for nominal Head TSL parameters

normalized to 1W

83.0 W/kg + 20.3 % (k=2)

SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR for norminal Mead TSL parametars normakized to 1W 23.4 Wikg = 18.9 % (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 paramsters notmalized to 1W 52.9 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 17.8 Wikg = 19.9 % (k=2)

! Addiional assessments outside the cumant scope of SCS 0108
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Appendix: Transfer Calibration at Four Validation Locations on SAM Head?

Evaluation Condition (f=5800 MHz)
| Phantom [ SAM Head Phantom For usage with cSARADV2-RIL |
SAR result with SAM Head (Top = C0)
SAR averaged over 1 om? (1 g) of Head TSL Condition
SAR for nomingl Head TSL parametars normakzed 10 1W 84.1 W/kg = 20.3 % (k=2)
SAR averaged over 10 cm* (10 g) of Head TSL conditica

SAR for nominal Head TSL parameters

nomalized o 1W

23.56 Wikg +19.9 % (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 parameters

normaized 1o 1W

80.9 W/kg = 20.3 % (k=2)

SAR averaged over 10 em® {10 g} of Head TSL conidition

SAR lor nominal Head TSL parameters normalized to 1W 25.6 Wikg = 19.9 % (k=2)
SAR result with SAM Head (Neck = H0)

SAR averaged ovar 1 cm” (1 g) of Head TSL Condition

SAR for nominal Head TSL parameters nomalized 1o 1W 81.1 Wikg = 20.3 % (k=2)

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

SAR for nominal Head TSL paramelers normadized to 1W 22,6 Wikg = 19.9 % (k=2)
SAR result with SAM Head (Ear = D90)

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

SAR for nominal Head TSL parameters normalized to 1W 57.8 Wikg = 20.3 % (ks2)

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

SAR for nominal Head TSL paramsters

normalized to 1W

19.2 Wikg = 19.9 % (k=2)

? Additianal assessments outside the currant scops of SCS 0108
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