HCT FCC ID: A3LSMAT725M Report No: HCT-SR-2101-FC007-R1

HCTCOLLTD

Appendix G. — Dipole Calibration Data

F-TP22-03 (Rev.00) 189 / 237 HCT CO.,LTD.



Accredited by the Swiss Acoroditation Service (SAS)
The Swiss Accreditation Service is ane of the signatories to the EA
Multitateral Agreement for the recognition of callbration certificates

| Coject

‘ Calibrration procedure(s)

Calityration dute:

RRAT

Accreditation No.: SCS 0108

Cortticta to: D750V3-1014_May20

X
h"a- FCC ID: A3LSMA725M Report No: HCT-SR-2101-FC007-R1
HCT COLLTD
Calibration Laboratory of S, G e L
Schmid & Partner S pE ezl d'::ll:nw
Engineering AG % C . servicto svizsero i taratirs
sstrasse 43, 8004 Zurich, Switasrland N S swiss Calibration Service

D750V3 - SN:1014

QA CAL-05.v11
Calibration Procedure for SAR WS«M hétwoerto 7-3GHz

May 18, 2020

Calranon Equipmant used (METE crilical for calibration)

This calibration cerificate docurnents Ihe iraceability o national standasds, which eadze the physical units of measurements (S1)
The measurements and Ihe uncertainties with confidence pecbability are given on the folowing pages and are pant of the cerificate

All calibrations have baan conductad in the clased laboratory faclity: envirooment tamperalune (22 £ 3)°C and humidity < 70%.

Primary Standards D¢ Cal Date (Certificate No.) Scheduled Calbration

Power mater NRP SN 104778 01-Ape-20 (NoO. 217-05100/03107) Apr-21

Power sensor NRP-291 SN 103244 01-Apr-20 (Na. 217-05100) Apr-21

Power sensor NRP-Z91 SN: 105245 01-Ape-20 (No. 217-03101) Apr-21

Ratarance 20 08 Attenuator SN BHI394 {20k) 31-Mar-20 (No. 217-03106) Apr-21

Type-N mismalch combination SN 310982 / 06327 S1-Mar-20 (No. 217-03104) Apr-21

Reatarance Probe EX3DV4 SN. 7348 31-Dec-19 (No. EX3-7345 Dec19) Doc-20

DAE4 SN 60 27-Dac-18 (No. DAE4-601_Dec18) Doc-20

Secondary Standards iDn Check Date (in house) Schodidod Chack

Powsr metor E44158 EN: GB39512475 30-Oct-14 (In house chack Fab-19) In housa check: Oct-20

Powsar sensor HP 84814 SN; US3T7292783 07-0ct-15 {in house chack Oct-18) In house checx: Oct-20

Powar sensor HP 84814 SN: MY£1092317 07-0Oct-15 (in house check Oct-18) In house check: Oct-20

RF ganarator RAS SMT06 SN: 100072 15-Jun-15 (In hausa check Oct-18) In house check: Ocl-20

Network Analyzer Aglent EBISBA | SN: US41080477 J1-Mar-14 {in house check Oct-19) In house check: Ocl-20
Name Function Signature

Calibrated by Jeltrey Katzmen - Laboratory Technicisn f %

A

Issusd; May 22, 2020

This calbration cerificate shall nol be raproduced except in full without written approvael of the laborstony

Certificate No: D750V3-1014_May20

Page 1 of 6

F-TP22-03 (Rev.00)

190 / 237

HCT CO.,LTD.



HCT FCC ID: A3LSMAT725M Report No: HCT-SR-2101-FC007-R1

HCT CO,LTD

Calibration Laboratory of

. § Schwelzerisoher Kalltrierd)
Schmid & Partner ¢ Service suisse d'étalonnage
Engineering AG Servizio svizzero dl taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand S  Swiss Calibration Service
Accredited by the Swiss Accred2ation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 10 the EA
Multitateral Agreement for the recognition of calibration certificales

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NOBM 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) IEC 62208-1, “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 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 Retum 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 resull.

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: D750V3-1014_May20 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 Aagvanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 750 MHz + 1 MMz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C M9 0.89 mha/m
Measured Head TSL parameters (220+02)°C 42126% 0.91 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 213 Wikg
SAR for nominal Head TSL parameters normalized 10 1W 8.39 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAH measured 250 mW input power 1.40 Wikg
SAR for nominal Head TSL parametors normalized to 1W 5.53 Wikg = 16.5 % (k=2)
Certificate No: D750V3-1014_May20 Page3d ot 6
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HCT CO,LTD

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

Impedance, transformed 1o feed point 539Q+30j0

Retumn Loss -265dB

General Antenna Parameters and Design

[ Electrical Delay (one direction) | 1.041 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna |s therefore short-circulted 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 pasition 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 of the soldered connections near the

feedpoint may be damaged
Additional EUT Data

| Manutactured by | SPEAG i
Certificate No: D7S0V3-1014_May20 Paged ol 6
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HCTCO,LTD

DASYS5 Validation Report for Head TSL

Date: 19.05.2020

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1014

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

Medium parameters used: f= 750 MHz: 6 = 0.91 S/m; & =42.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration;

Probe: EX3DV4 - SN7349; ConvF(10.07, 10,07, 10.07) @ 750 MHz; Calibrated: 31.12.2019
Sensor-Surface: | 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 27.12.2019

Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001

DASYS52 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=5mm, dy=Smm, dz=5mm

Reference Value = 58.88 V/im; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3,18 W/kg

SAR(1 g) = 2.13 W/kg: SAR(10 g) = 1.40 W/kg

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

Ratio of SAR ut M2 to SAR at M| = 67.1%

Maximum value of SAR (measured) = 2,81 Wikg

-2.00

-4.00

-6.00

-10.00

0dB = 2.81 Wikg = 4.49 dBW/kg

Centificate No: D750V3-1014_May20 Page 50l 6
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Impedance Measurement Plot for Head TSL
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ciient  HCT (Dymstec) tec)

Accreditation No: SCS 0108

CGertificate No: DB35V2-4d165_Jul20

Calibration procadures)

CalBtian dete meano m

Caliration Equipmant usad (MATE critical for cafibeation)

Z7

| Tha calibvstion cenificata documents the trisosabiity to rations standards, which realize the physical units of messuremunts (Si)
The messursments and the uncenainties with confidencs probability are given an the fallowing pages and am pant of the cendicate,

All calibrations have been canducted In the closad labortory faciity: environment 1emparature (22 = 3)°C and humidity < 706

Ny |
8K

Notwork Analyzor Agilent EBIS3A | SN LUIS41080477
it
Culbirated by Jaffrmy Katarmisn

Approved by: Katfi Pokevic

Primary Standirds 10 # Cal Date (Cectifcats Na.) Scheduled Casbration
Power meler NAFP SN 104778 O01-Apr-20 (No. 217-03100/03101) Apr-21

Powar serdor NRP-ZH SN 103244 01-Apr-20 (No, 29703100) Apr-21

Power sensor NAIP-291 §N: 103245 Ot-Apr-20 (No. 21743101) Ape-21

Raforance 20 4B Atlenuator SN: BHRI04 (20K) 31-Mar-20 (No. 217-03106) Ape-21

Type-N mizmaich combination | 8N 310002 / 06327 31-Mar-20 (No. 217-03104) Ape-21

Raterunce Probe EX30VA SN 7340 29-Jun-20 (Na, EX3-7349_Jun0) Jun-2

DAES SN 601 27-Dec-18 (No. DAES-601_Dec1f) Dac-20

Secondary Stancards on Chack Date (in houso) Schieduled Chack
Pownr meter E441968 SN: GB35512475 30-0ct-14 {in house cheok Fab-15) In housa cheox: Oo-20
Power sansoc HP BABIA SN: US37292763 07-0ct-15 {In house gheck Cct-18) In houss check! Oci-20
Powor sensor HP B4B1A SN MY410azm7 U7-0¢t-15 {in house chegk Oct-18) In house check: Oct-20
RF genamtor R&S SMT-06 SN 100972 15Jun-15 (In housa check Oct-18) In heuse check: Oct-20

31-Mar-14 (in house chack Oct-18)
Funceon

[p——

This cadbration cerilicus shal not ba reproduced axcept in (Ul wilhout weiitsn approvad of the Isbomtory.

In house check: D120

Signature

-

Pz =

tssued: July 2@, 2020
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HCT CO,LTD

Calibration Laboratory of

Schwelzorischer Kalibrkerdh

Schmid & Partner 2 Service suisse d'ésionnage
Engineering AG Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland S Swiss Calibration Service

Aocradited by the Swies Accreditation Service {SAS) Accreditation No.: SCS 0108

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

Multilatoral Ag t for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |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:

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

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
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 reporied 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: D&35V2-4d165_Jul20 Page 2 of 6
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Measurement Conditions

DASY systemn configuration, as far as not given on page 1

DASY Version DASYS V52.104

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 835 Mz = 1 MHz
Head TSL parameters

The following parameters and calculations were applied,
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 415 0.90 mbo/m

Measured Head TSL parameters (220x02)"C 422+6% 083 mho/m =6 %

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

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

SAR measurad 250 mW input powsr 2.44 Wikg

SAR for nominal Head TSL parameters normalized to 1W 9.56 Wikg = 17.0 % (k=2)

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

SAR measurad 250 mW input power 1.58 Wikg

SAR for nominal Head TSL parameters normalized to 1W 6.21 Wikg = 16.5 % (k=2)
Cartificate No: D35V2-4d165_Jul20 Page 3ol 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5130Q-26MQ

Retum Loss -309dB
General Antenna Parameters and Design

| Esectrical Delay (one direction) | 1.443 ns

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

The dipole is made of standard semirigid coaxial cabie. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according 1o the position as expiained in the
"Measurement Condifions® paragraph, The SAR data are not affacted by this change. The overall dipcle langth is still

according to the Standard.
No excessive foroe must be applied to the dipole arms, because they might bend or the soldered connections near the
feadpaint may be damaged.
Additional EUT Data
| Manutactured by SPEAG |

Certificate No: D835V2-4d165_Jul20

Pags 4ol 6

F-TP22-03 (Rev.00)

199 / 237

HCT CO.,LTD.



-~
=CT FCC ID: A3LSMAT725M Report No: HCT-SR-2101-FC007-R1
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DASY5 Validation Report for Head TSL

Date: 28.07.2020

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d165

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

Medium parameters used; f =835 MHz; 0 =0.93 S/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: Calibruted: 29.06.2020
Sensor-Surface! 1. 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated; 27.12.2019

Phantom: Flat Phantom 4.9 (front); Type: QD O0L P49 AA: Serial: 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=5mm, dy=5mm, dz=5mm

Reference Value = 62.81 V/im; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.62 W/kg

SAR(1 g) = 2.44 W/kg; SAR(10 g) = 1.58 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 66.6%

Maximum value of SAR (measured) = 3.23 Wikg

0dB =3.23 W/kg = 5.09 dBW/kg

Certificate No: DB35V2-4d165_Jul20 PageSof 6
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Impedance Measurement Plot for Head TSL

Step 1 .02%00 Giw
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FCC ID: ABLSMAT725M

Report No: HCT-SR-2101-FC007-R1

HCT COLTD
Calibration Laboratory of Schwotzacischer Kalibrierdienst
Schmid & Partner Service suisse détalonnage

Engineering AG Servizio svizzero di taratura
Zeughsusstrasse £3, 8004 Zurich, Switzerland Swiss Catibration Service
Accredited by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreament for the recognition of calibration cedtificates

U A[Ble (2t |Towe [ f0.€ |

mscanmﬁonmmmmwwmmmmm.mmmmlmmomnwmw).
Thummuammummmoeminﬂnmmwﬁdonmpm&bﬁwmgﬂmmhoﬂbﬁmpeguaﬁmmﬂofumma

Mmmmmmmwmummm envionment temperature (22 £ 3)°C and humidity < 70%.

Calibeation Equpmant used (MA&TE critical far calibeation)

Primary Standards ID# Cail Date (Certificase No.) Schaouled Catibeation
Powsr meter NRP SN; 1D4778 01-Apr-20 (No. 217-03100)03101) Ape-21

Powar sensor NRP-2a1 SN: 103244 01-Apr-20 (No. 217.03100) Apr21

Power sensor NRP-291 SN; 103245 01-Apr-20 (No. 217-03101) Ape21

Refersnce 20 4B Atlonuator SN: BHE3D4 (20%) 31-Mar-20 {No. 217-03108) Apr21

Type-N mismatch combination SN: 310082/ 06327  31-Mar-20 {No. 217-03104) Apr21

Refarence Probe EX30VA SN: 7349 28-Jun-20 (No, EX3-7349_Jun20) Jun-21

DAE4 SN: 601 27-Dec-19 (No. DAE4-601_Dec19) Dec-20

Secondary Standards ID# Chack Data {in ) Scheduled Chisck
Power mater E44198 SK: GB30512475 30-Oct-14 (In house check Fob-15) In hause chieck; Oce-20
Power senscr HP BAB1A SN US37282783 07-0ct-15 (in house check Oct-18) In house checic Oa-20
Power sensor HP B481A SN MY41082317 07-Oc1-15 (i house check Oct-18) In housa check: Oct-20
RF geneeator RES SMT.06 SN 100472 15-Jun-15 {in house chock Oct-18) In housa check. Oct-20
Network Anafyzer Agilont ES3584 | SN US41080477 31-Mar-14 (in house check Oct-10) In housa check: Oct-20

Name Function

Calibeatnd by:
Approved by:
Issued: August 27, 2020
mmmmmmmwmwmmmmmwam boratory.
Centificate No: D1800V2-2d007_Aug20 Page 10f8
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HCT CO,LTD

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughaussirasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrisnsienst
c Service suisse d'étalonnage
s Servizio svizzero i taraturs

Swiss Calibration Service
Accradied by the Swiss Accreditaton Senvice (SAS) Accreditstion No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Ag for the recognition of callbration carificates
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 2018

c) |EC 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 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
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.

e 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: D1800V2-2d007_Aug20 Page 2 of 6
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HCTCO,LTD
Measurement Conditions
DASY system configuration. as far as not given on page 1.
DASY Vaersion DASYS V52104
Extrapolation Advanced Extrapolation
Phantom Medular Flal Phantom
Distance Dipole Conter - 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 mhoim
Measured Head TSL parameters (220202)°C 404:6% 1.38 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 9.43 Wikg
SAR for nominal Head TSL parameters normalized to 1W 38.1 Wikg £17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 4.90 Wikg
SAR for nominal Head TSL parameters normalized to 1W 19.7 Wikg £ 16.5 % (k=2)
Certificate No: D1800V2-2d007_Aug20 Page 30f6
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Report No: HCT-SR-2101-FC007-R1

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 4620-77iQ

Return Loss -21.0d8
General Antenna Parameters and Design

Electrical Delay (one direction) | 1.204 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is 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 nol affected by this change. The averall 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
feadpoint may be damaged.
Additional EUT Data
| Manufactured by | SPEAG
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DASYS5 Validation Report for Head TSL
Date: 26.08.2020
l'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DIS00V2; Serial: D1800V2 - SN:2d007
Communication System: UID 0 - CW; Frequency: 1800 MHz )
Medium parameters used: f= 1800 MHz: o = 1.38 S/m; &= 40.4; p = 1000 kg/m’

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

DASY352 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.38, 8.38, 8.38) (@ 1800 MHz; Calibrated: 29.06.2020
« Sensor-Surface; 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
o Phantom: Flat Phantom 5.0 (front); Type: QD 000 P30 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=Smm, dy=5Smm, dz=Smm

Reference Value = 106.8 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 17,7 Wikg

SAR(] g) = 9.43 Wikg: SAR(10 g) = 4.9 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 53.8%

Maximum value of SAR (measured) = 14.7 Wikg

di
0

3.40
-6.80
-10.20

-13.60

-17.00

0dB = 14.7 Wkg = 11.68 dBW/kg
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Impedance Measurement Plot for Head TSL
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FCC ID: ABLSMAT725M

Report No: HCT-SR-2101-FC007-R1

Calibration Laboratory of S, e Schweizorischer Kallbrierdienst

Schmid & Partner % (/ g Service suisse d'étalonnage
Engineering AG z ﬁ: £ Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzorland 4/,‘,’;.\\*‘ \‘ - S swiss Cailbration Service

Accredited by the Swiss Accredtation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates

cer HOTOWSSEY 0

Object

Calizration procedureds)

Calibeation date:

- Tom
Al2e30 [ 3 g

bl .

Accroditation No.: SCS 0108

This calibraticn cenificate documents the traceability to national standards. which reslize the physical units of

The me: and the .

Al calibrtions have been conducted in the closed lab

y faciity:

Cabration Equipment used (MBTE critical for catbration)

intias with confidence probability are given on the foltowing pages and are part of 1ha certificats.

peratlre (22 4 31°C and humidity < 70%.

(§1),

This calibration cerificate shall nol be reproduced except in full without witten approve! of the tsboratory.

Primary Standasds 0 Cal Date (Cerificate No.) Schaduled Calibraticn

Power meler NRP SN 104778 CE-Ape-18 (No, 217-0288202893) Apr20

Powmnr sensor NRP-Z81 SN: 103242 03-Ape-18 (No. 217.02892) Ape-20

Powsr sensor NAP-291 SN: 103245 0G-Apr-18 (No, 217-02853) Apr-20

Aateranca 20 d8 Attenuator SN: 5058 (20K) O4-Ape-19 (No. 217.02854) Apr-20

Type-N mismatch combination SN 5047.2 / 06327 D4-Ape-19 (No, 217-02885) Apr-20

Referanca Praba EX30OVA SN: 73449 31-Dec-19 (No, EX3-7349_Dec19) Dec-20

DAE4 SN 601 27-Dec-19 (No. DAE4-801_Dec19) Dac-20

Secondary Standards D Check Date (In houss) Scheduled Check

Power meter £44198 SN: GB38512475 30~Oct-14 (in house check Fab-19) In housa chaeck: Ocf-20

Power sensor HP 84814 SN Us3ar2e2783 07-0ct-15 (In house check Oct-18) In house check: Oot-20

Power sansor HP B481A SN MY41082317 07-0ct-15 (In house check Oct-18) In house check: Oct-20

FAF gensrator RAS SMT-08 SN: 1006872 15-Jun-15 (in housa check Oct-18) In house check: Oct-20

Network Anglyzer Agiant EB3SBA | SN: US41080477 31-Mar-14 (in house check Oct-18) In house check: Ocl-20
Name Function

Calibrated by:

Appraved by:

Issund: January 22, 2020
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Calibration Laboratory of

X S  Schweizerischer Kalibrierdienst
Schmid & Partner C Service sulsse détalonnage
Engineering AG Servizio svizzero di tersturs
Zeughausstrasse 43, 8004 Zurich, Switzerland S Swiss Calibeation Service
Accredited by the Swiss Accreditation Servics (5A8) Accreditation No.: SCS 0108

Tha Swiss Accreditation Service is one of the signatorfes 1o the EA
Multilateral Agreament 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 62208-1, "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 2018

c) |EC 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 8 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
parallel to the body axis.

e 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.

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

e 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
probabiiity of approximately 95%.
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Measurement Conditions

DASY system configutation, as far as not given on page 1.
DASY Version DASYS V52.10.3
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution ox, dy, dz =5 mm
Frequency 1900 MHz = 1 MHz
Head TSL parameters
The following parameters and calculaticns were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL paramoters (220+02)°C 4146% 1.38 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 9.85 Wikg
SAR for nominal Head TSL parameters normalized to 1W 39.9 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.13 Wikg
SAR for nominal Head TSL parameters normalized ta 1W 20,7 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Pormittivity Conductivity
Nominal Body TSL parameters 220"C 53.3 1.52 mho/m
Measured Body TSL parameters (22,04 0.2)°C 542+6% 1.50 mho/m + 6 %
Body TSL temperature change during test <05°C - e
SAR result with Body TSL
SAR averaged over 1 ecm’ (1 g) of Body TSL Condition
SAR measured 250 mW Input power 9.83 Wikg
SAR for nominal Body TSL paramelers normalized to 1W 39.8 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 5,18 Wikg
SAR for nominal Body TSL parameters nomalized to TW 20.9 W/kg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 502Q+86.1jQ
Return Loss -243dB8

Antenna Parameters with Body TSL

impedance, transtormed to feed point a710+68iQ
Retumn Losa -226dB

General Antenna Parameters and Design

I Electrical Delay (one direction) [ 1194 ns

Alter 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 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 1o the dipole arms in order to improve matching when loaded according to the position as explained in the
*Measurament Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data

I Manufactured by SPEAG
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DASYS Validation Report for Head TSL

Date: 21.01.2020
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 S/im; . =41.4; p = 1000 kg/m
Phantom section: Flat Section

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

DASYS52 Configuration
¢ Probe: EX3DV4 - SN7349; ConvF(8.6, 8.6, 8.6) @ 1900 MHz; Calibrated: 31.12.2019
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

» DASYS5252.10.3(1513); SEMCAD X 14.6.13(7474)

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

Reference Value = 108.8 V/m: Power Drift = 0.06 dB

Peak SAR (extrapolated) = 18.3 W/kg

SAR(1 g) = 9.85 W/kg: SAR(10 g) = 5.13 W/ikg

Smallest distance from peaks to all points 3 dB below = 9.2 mm

Ratio of SAR at M2 to SAR at M1 =54.4%

Maximum value of SAR (measured) = 15,3 Wikg

-3.49
-5.98
-10.46

-13.95

-17.44

0dB =153 W/kg = 11.85 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 21.01.2020
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 = 1.5 S/im: &; =542, p = 1000 ke/m’
Phantom section; Flat Section

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvE(8.42, 8.42, 8.42) @ 1900 MHz; Calibrated: 31.12.2019
«  Sensor-Surface: | 4mm (Mechamcal Surface Detection)
« Electronics: DAE4 Sn601; Calibrated; 27.12.2019
« Phantom: Flat Phantom 5.0 (back}; Type: QD 000 P50 AA; Senal: 1002

« DASYS252.10.3(1513); SEMCAD X 14.6.13(7474)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=3mm, dz=5mm

Reference Value = 104.6 V/im; Power Drift = 0.04 dB

Pcak SAR (extrapolated) = 17.3 Wikg

SAR(1 g) = 9.83 W/kg; SAR(10 g) = 5.19 W/kg

Smallest distance from peaks to all points 3 dB below = 9.2 mm

Ratio of SAR at M2 to SAR at M1 = 57.8%

Maximum value of SAR (measured) = 14,9 Wikg

3.30
-6.59
-9.89
-13.18

-16.48

0dB =149 Wikg = 11.73 dBW/kg
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Impedance Measurement Plot for Body TSL
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Accredited by tha Swiss Accrecitation Service (SAS)
The Swiss Accreditation Sarvice Is one of the signatories to the EA
Multitateral Agreament for the recognition of calibration centificates

Chient

Calibraton cate:

TR, o £

This calibrasion certificate documents the tracaabiity 1o national standards, which reailze the physical units of measurements {S1).
Tha measwamants and tha uncanainties with confidance probability are givan on tha folawing pages and are pant of (he certificate.

Accreditation No.: SCS 0108

Al caliprations have been conducted In the dosed b y laciity: er peratuns (22 & 3)°C and humidity < 70%

Callbration Equipment used (MATE arttical for callbration)

Primary Standards 10# Cal Dats (Certificate No.) Schaduled Calibration

Power malsr NRP SN: 104778 03-Apr-19 (No, 217-02882/02633) Ape20

Power sensor NRP-Z91 SN- 103244 03-Apr-18 (No, 217.02892) Apr20

Power sensor NRP-291 SN 103245 03-Apr-19 (No, 217.02863) Ape-20

Refs 20dB A SN 5058 (20k) 04-Apr-19 {No, 217.02854) Aprf)

Type-N mismatch combination SN 8047.2 1 06327 (4-Apr-19 [Na, 217-02895) Apr-20

Reterance Probe EX30V4 SN: 7349 31-Dac-18 {No. EX3-7348 Dec19) Dec-20

DAE4 SN 601 27-Dec-18 (No, DAES-601_Dec18) Dac-20

Secondary Standarcs iDe Check Daste (In b Scheduled Check

Powar moter E44198 SN: GRI9S1247% 30-Oct-14 (in house check Fob-19) In house check: Oct-20

Powar sonsor HP BAB1A SN US37202783 07-Oct-15 (In house check Oct-18) In house check: Oct-20

Powar sensor HP B4B1A SN MY2108217 07-0ct-15 (In house check Oct-18) In house check: Oct-20

RF ganerator RAS SMT-06 SN 100672 15-Jun-15 (in housa chack Oct-18) In house check: Oct-20

Nabaork Anatyzer Aglent E8358A | SN US41080477 31-0ar-14 {In house chack Oct-19) In house chedk: Oct-20
Name Function

Calibrated by: t Kl

Appeoved by.

This calibrstion cestilicale shall not be repraduced except in ful without wittlern: approval of the Saboratory.

Issued: Febasry 20, 2020
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Calibration Laboratory of ‘s‘\‘\"\z’ % S  Schweizerischer Kalibrierdienst

Schmid & Partner fes—— G Service suisss détalonnage
Engineering AG % Servizlo svizzero di taraturs

Zoughausstrasse 43, 8004 Zurich, Switzeriand s 4@»-“'? S swiss Catibration Service

Accredited by the Swiss Accredtation Service (SAS} Accreditation No.: SCS 0108

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

Multitateral Ag for tha 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 8 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 availabie from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated,

o Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the fiat phantom section, with the arms 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 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 V52104
Extrapolation Advanced Extrapoiation
Phantom Moduiar Flat 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 ware applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 392 1.80 mhaoim
Measured Head TSL parameters {(2z0+0.2)°C 384+6% 186 mhoim+6 %
Head TSL temperature change during test <05°C —_ e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condilion
SAR measured 250 mW input power 13.6 Whka
SAR for nominal Head TSL parameters normalized to 1W 53.4 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW inpul power 6.28 Wikg
SAR for nominal Head TSL parameters normakized to 1W 24.9 Wikg £ 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 82.7 1.95 mha/im
Measured Body TSL parameters (220+0.2)°C 5142z6% 203mhoim+6%
Body TSL temperature change during test <05°C — —_—
SAR result with Body TSL
SAR averaged over 1 cm’® (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.2 Whkg
SAR for nominal Body TSL parameters normalized to 1W 51.5 Wikg £ 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 250 mW inpul power 6.14 Wikg
SAR for nominal Body TSL parameters normalized to 1W 24.2 Wikg £ 16.5 % (k=2)
Certificate No: D2450V2-743_Feb20 Page 3of8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5360+49j0
Returmn Loss -24.7 dB

Antenna Parameters with Body TSL

Impedance, transformed o feed point 503Q+67i0
Retum Loss -235dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1159 ns ]

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

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antanna 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 stilt
according to the Standard.

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

Additional EUT Data

[ Manufactured by SPEAG

Centificate No: D2450V2-743_Feb20 Page 4 of 8
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DASYS5 Validation Report for Head TSL
Date: 20.02.2020
Test Laboratory: SPEAG. Zurich, Switzertand
DUT: Dipole 2450 MHz: Type: D2450V2: Serial: D2450V2 - SN:743
Communication System: UID 0 - CW; Frequency: 2450 MHz
Medium parameters used: f = 2450 MHz; ¢ = 1.86 S/m; & = 38.4; p = 1000 kg/m’

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

DASY52 Configuration
« Probe: EX3DV4 - SN7349; ConvF(7.98, 7.98, 7.98) @ 2450 MHz, Calibrated: 31.12.2019
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27,12.2019
« 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=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 119.0 V/m; Power Drift =-0.03 dB

Peak SAR (extrapolated) = 27.3 W/kg

SAR(1 g) = 13.6 W/kg; SAR(10 g) = 6.29 W/kg

Smallest distance from peeks to all ponts 3 dB below = 9 mm

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

Maximum value of SAR (measured) = 22.6 Wikg

-4.40
-8.80
-13.20

-17.60

-22.00

0 dB =226 W/kg = 13.55 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 20.02.2020
Test Laboratory: SPEAG, Zurich, Switzerlund
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:743
Communication System: UID 0 - CW: Frequency: 2450 MHz )
Medium parameters used: = 2450 MHz: o = 2.03 S/m: &= 51.4; p = 1000 kg/m”

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

DASY52 Configuration:
e Probe: EX3DV4 - SN7349: ConvF(8.02, 8.02, 8.02) (@ 2450 MHz; Cabbrated: 31.12,2019
o Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002

« DASYS5252.10.4(1527); SEMCAD X 14.6,14(7483)
Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Mecasurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 110.6 V/m; Power Drift = -0.06 dB
Peak SAR (extrapolated) = 25.2 Wkg
SAR(1 g) = 13.2 Wikg: SAR(10 g) = 6.14 W/kg
Smallest distance from peaks to all points 3 dB below =9 mm

Ratio of SAR at M2 to SAR at M1 = 53.2%
Maximum value of SAR (measured) = 21.1 Wikg

-4.40
-8.80
-13.20
-17.60

-22.00

0dB=21.1 Wkg=13.24 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration date:
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tmewhmmmmmwwmmmmm@mymw-apmo'umneam.

Mmmmmmmmnmqummmwmmummsz)'cwmmmy<m.

Calibraticn Equpment used (METE crilical for caibiration)

Primary Standards 1D # Cal Dase (Certificate No.) Scheduled Caiibration
Pawer meter NRP SN: 104778 01-Apr-20 {No. 217-03100/03101) Apr-21

Power sansar NRP-Z61 SN. 103244 91-Apr-20 {No. 217-03100) Apr-21

Paveer sansor NRP.261 SN: 103245 01-Apr-20 {No. 217-03101) Apr-21

Reference 20 3B Attonuator SN: BHE394 (20k) 31-Mar-20 (No, 217-03104) Ape21

Type-N mesmatch combination SN: 310082 / 06327 31-Mar-20 (No, 217.03104) Ape21

Reference Probe EXI0VA SN: 7349 28-Jun-20 (No. EX3-7349_Jun20) Jun-21

DAE4 SN: 801 27-Dec-18 (No. DAE4S01_Dec1d) Dec-20

Secondary Stardands D # Check Date (n house) Schaouled Chack
Power meter E44168 SN GB38612475 30-0ct-14 (In house check Feb-19) I house check: Oct-20
Power sansor HP 84814 SN: US37262743 07-0¢t-15 (in house chack Oct-18) in house check: Oct-20
Power sensor HP 84814 SN: MY21082317 07-0¢t-15 (in house chack Oct-18) In house chedk: D20
RF ganerator R&S SMT-08 SN: 100972 15~Juni-15 (in house check Oct-18) In house chedk: Oct20
Network Analyzer Agllent EBISSA | SN; US41080477 31-Mar-14 (in house check Oci-19) In house chedk: Oc1-20

Name Function

Approved by:

fssuad: August 27, 2020

mmmmummmMmmmmwdmhm.
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Calibration Laboratory of

Schweizerischer Kalibrierdienst
Schmid & Partner Sarvice sulsse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multiiateral Agreement for the recognition of calitation 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-heid and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) 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 GHz)", March 2010

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

Additional Documentation:
€) 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 fiat 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 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: D2600V2-1015_Aug20 Page 2 of 6
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.10.4
Extrapoiation Advanced Extrapolation
Phantom Modutar Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 2600 MHz £ 1 MHz
Head TSL parameters
The following paramelers and calcutalions were applied.
Temperature Pormittivity Conductivity
Nominal Head TSL parameters 220°C 390 1.86 mho/m
Measured Head TSL parameters (220£0.2)°C 383+6% 2.01 mha/m £ 6 %
Head TSL temperature change during test <08°C - -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 14.4 Wikg
SAR for nominal Head TSL parameters nomadized o 1W 56.7 Wikg £17.0 % (k=2)
SAR averaged over 10 ecm’ {10 g) of Head TSL condition
SAR measured 250 mW input power 6.42 Wikg
SAR for nominal Head TSL parameters normalized to 1W 254 Wikg £ 16.5 % (k=2)
Certificate No: D2600V2-1015_Aug20 Page 3of 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, fransformed 1o faed point 4810-40Q

Retumn Loss -27.7d8

General Antenna Parameters and Design

LElecukzl Delay {ona direction) l 1.150 ns

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

The dipole is made of standard semirigid coaxial cable. The centar conductor of the feeding ling is directly connected {o the
sacond arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of he dipoles, small end caps
are added to the dipole arms in order to improva matching when loaded according 1o the position as explained in the
"Measurement Conditions” paragraph. The SAR dats are not affected by this change. The overall dipole length is still
according to the Standard

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

Additional EUT Data

Manufactured by SPEAG
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DASYS5 Validation Report for Head TSL
Date: 26.08.2020
l'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1015
Communication System: UID 0 - CW; Frequency: 2600 MHz
Medium parameters used: £= 2600 MHz; o = 2.01 S/m; &= 38.3; p = 1000 kg/m’

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

DASY 52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(7.54, 7.34. 7.54) @ 2600 MHz; Calibrated: 29.06.2020
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 27,12.2019
» Phantom: Flat Phantom 5.0 (front); Type: QD D00 P50 AA: Senal: 100)

» DASYS2 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=5mm, dz=5mm

Reference Value = 117.6 Vim; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 28.6 Wikg

SAR(1 g) = 14.4 W/kg: SAR(10 g) = 6.42 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 50.2%

Maximum value of SAR (measured) = 24.0 Wikg

d8

-4.60
9.20
-13.80

-18.40

23.00

0dB =24.0 Wkg = 13.8 dBW/kg
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Impedance Measurement Plot for Head TSL
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |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 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 GHz)", March 2010

d) KDB 8685664, “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.

* 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 Defay: 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%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1

DASY Version DASYS V52,104

Extrapoiation Advanced Extrapolation

Phantom Modular Fiat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy = 10.0 mm, dz = 10.0 mm Graded Ratlo = 1.4 (Z direction)
5250 MHz 2 1 MHz

Frequency 5600 MHz = 1 MHz
5750 MHz + 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Parmittivity Conductivity

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

Measured Hoad TSL parameters (220+02)°C 3M6+6% 4,48 mhao/m = 6 %

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

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

SAH measured 100 mW input power 8.04 Wikg

SAR for nominal Head TSL parameters nomalized to 1W 79.7 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2.31 Wikg

SAR for nominal Head TSL parameters normalized 10 1W 22.8 Wikg = 19.5 % (k=2)
Head TSL parameters at 5600 MHz

The iollowing parameters and calculations were applied
Temperature Permittivity Conductivity

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

Measured Head TSL parameters (220=202)°C 342+6% 4,83 mho/m + 6 %

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

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

SAR measured 100 mW Input power 8.31 Wika

SAR for nominal Head TSL parameters nomalized to TW 82.2 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 238 Whg

SAR for pominal Head TSL parameters normalized to 1W 23.5 Wikg = 19.5 % (k=2)
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Head TSL parameters at 5750 MHz
The following parameters and calculations were applied,

Temperature Permittivity Conductivity

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

Measured Head TSL parameters (220=02)°C 340:6% 4.98 mho/m + 6 %

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

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

SAR measured 100 mW input power B8.04 Wikg

SAR for nominal Head TSL parameters normalized to 1W 79.6 Wikg +19.9 % (k=2)

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

SAA measured 100 mW input power 2.30 Wikg

SAR for nomunal Head TSL parameters normalized 1o 1W 22.7 W/kg = 19.5 % (k=2)
Certficate No; DEGHzV2-1253_Aug20 Page 4 of 8

F-TP22-03 (Rev.00) 233/ 237 HCT CO.,LTD.



X
HCT FCC ID: A3LSMAT725M Report No: HCT-SR-2101-FC007-R1

HCT CO,LTD

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

Impedance, transformed to feed point M20Q-442
Retum Loss -271dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 5200 +18j
Return Loss -316dB

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformad 1o feed point 558Q0+23jQ

Returmn Loss -246dB

General Antenna Parameters and Design

[ Esectrical Delay (one direction) [ 1.195 ns |

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

The dipole is made of standard semingid coaxial cable. The center canductor of the feeding line is directly connacted 1o the
second amm of the dipole. The antenna is tharefore short-circuited for DC-signais. On some of the dipoles, small end caps
are added to the dipole arms in order 1o improva matching when loaded according 10 the positian as explained in the
"Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole fength is still
according to the Standard,

No excessive force must be applied 1o the dipole arms, because they might band or the soldesed connections near the
leedpoint may be damaged.

Additional EUT Data
| Manutactured by | SPEAG
Certficate No: DSGHZV2-1253_Aug20 Page 5 of 8
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DASY5 Validation Report for Head TSL

Date: 31.08.2020
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1253

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Froquency: 5750 MHz
Medium parameters used: { = 5250 MHz; ¢ = 4,48 S/m; ¢ = 34.6: p = 1000 kg/m' ,

Medium parameters vsed: { = 5600 MHz; o = 4.83 S/m; &= 34.2; p = 1000 kg/m" ,

Medium parameters used: = 5750 MHz; 6 = 4.98 S/m; & = 34.0; p = 1000 kg/m’

Phantom section: Flut Section

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

DASYS52Z Configuration:

¢ Probe: EX3DV4 - §N3503; ConvF(3.5, 5.5, 5.5) @ 5250 MHz,
ConvF(3.1,5.1, 5.1) @ 5600 MHz, ConvF(3.08, 5,08, 5.08) @ 5750 MHz; Calibrated: 31.12.2019

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

* Electronics: DAE4 Sn601; Calibrated: 27.12.2019

»  Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 100]
»  DASYS2 52.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan, dist=1.4mm
(8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 77.63 V/in; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 27.8 Wikg

SAR(1 g) = 8.04 W/kg; SAR(10 g) = 2.31 Wikg

Smallest distance from peaks 1o all points 3 dB below = 7.4 mm

Ratio of SAR at M2 10 SAR at M1 = 69.8%

Maximum value of SAR (measured) = 183 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MH»/Zoom Scan, dist=1.4mm
(8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Vaulue = 77.49 Vim; Power Drift = -0,06 dB

Peuk SAR (extrapolated) = 31.3 Wikg

SAR(1 g) = 8.31 W/kg; SAR(10 g) = 2.38 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 66.9%

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

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

Reference Value = 75.13 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 31.8 W/kg

SAR(I g) = 8.04 W/kg; SAR(10 g) = 2.30 W/kg

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

Rutio of SAR at M2 to SAR st M1 =65.3%

Maximum value of SAR (measured) = 19.4 Wikg

Certificato No: DSGHzV2-1253_Aug20 Page 8 of 8

F-TP22-03 (Rev.00) 235/ 237 HCT CO.,LTD.



=CT FCC ID: A3LSMA725M

HCTCO,LTD

Report No: HCT-SR-2101-FC007-R1

-6.00

-12.00

-24.00

-30.00

OdB = 19.7 Wikg = 12,94 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 WLAN Ant
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 Head SAR compliance)

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

Power Measurement Verification for WLAN

Wireless Conducted Power[dBm]

Condition

Technologies T
For Power reduction Un-Triggered Triggered
(Max Power)  (Reduced Power) |

Ant1 | Ant1

2.4GHz 802.11b
RCV- 18.7 12,51
CV-on (Exclude 12/13ch) 8.73 5

2.4GHz 802.11g

(Exclude 12/13ch))
2.4GHz 802.11n

RCV- 16. 1.7
CV-on (Exclude 12/13ch) 6.60 o
5GHz 802.11a

RCV-on (Exclude 100~144ch) 16.52 10.38

RCV-on 16.88 12.02

RCV-on 5GHz 802.11n 20MHz 16.37 10.24
RCV-on 5GHz 802.11n 40MHz 15.67 10.31
RCV-on 5GHz 802.11ac 20MHz 16.33 10.27
RCV-on 5GHz 802.11ac 40MHz 15.71 10.40
RCV-on 5GHz 802.11ac 80MHz 12.29 10.18

F-TP22-03 (Rev.00) 1/1 HCT CO.,LTD.
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Appendix |. — DLCA Power Measurement
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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 te 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 D0O5Av01r02.
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.

Base Staton Simulstor [« RF Comecios -‘ Winloss ’
Device

Power Measurement setup

F-TP22-03 (Rev.00) 2/7 HCT CO.,LTD.
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LTE Down Link 2CA Call Setup
1) PCC Setting : Channel/ RB/ BW/ Modulation

UL RMC - Number of RS0
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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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2CA Downlink Carrier aggregation Maximum conducted Powers

PCC SCC Tx Power
LTESIgle || 1p 1y power
Combination PCCUL  PCCUL PCCDL PCCDL - ion  RB  offset | Band SCCDL  scchL Pf;’g’f'j;;;) withoLca | Deviaion
Channel Frequency Channel Frequency Channel Frequency ) Enablzi)(dBm) 2)-(1)
2A-2A 2 10 18650 1855 650 1935 QPSK 1 49 2 10 1150 1985 23.85 23.83 -0.02
2C 2 10 18650 1855 650 1935 QPSK 1 49 2 20 794 1949.4 23.85 23.84 -0.01
2A-4A(0,2) 2 10 18650 1855 650 1935 QPSK 1 49 4 20 2175 2132.5 23.85 23.87 0.02
2A-4A(1) 2 10 18650 1855 650 1935 QPSK 1 49 4 10 2175 2132.5 23.85 23.9 0.05
2A-4A(0,2) 4 15 20025 1717.5 2025 2117.5 QPSK 1 0 2 20 900 1960 24.7 24.71 0.01
2A-4A(1) 4 10 20000 1715 2000 2115 QPSK 1 0 2 10 900 1960 24.56 24.53 -0.03
2A-5A(0,1) 2 10 18650 1855 650 1935 QPSK 1 49 5 10 2525 881.5 23.85 23.83 -0.02
2A-5A(0) 5 5 20425 826.5 2425 871.5 QPSK 1 12 2 20 900 1960 24.31 24,37 0.06
2A-5A(1) 5 5 20425 826.5 2425 871.5 QPSK 1 12 2 10 900 1960 24.31 24.34 0.03
2A-12A(0,1,2) 2 10 18650 1855 650 1935 QPSK 1 49 12 10 5095 737.5 23.85 23.87 0.02
2A-12A(0,1) 12 5 23035 701.5 5035 731.5 QPSK 1 12 2 20 900 1960 24.36 24.42 0.06
2A-12A(2) 12 5 23035 701.5 5035 731.5 QPSK 1 12 2 10 900 1960 24.36 24.4 0.04
2A-13A(0,1) 2 10 18650 1855 650 1935 QPSK 1 49 13 10 5230 751 23.85 23.81 -0.04
2A-13A(0) 13 10 23230 782 5230 751 QPSK 1 24 2 20 900 1960 24.13 24.16 0.03
2A-13A(1) 13 10 23230 782 5230 751 QPSK 1 24 2 10 900 1960 24.13 24.18 0.05
2A-66A(0,2) 2 10 18650 1855 650 1935 QPSK 1 49 66 20 66786 2145 23.85 23.87 0.02
2A-66A(1) 2 10 18650 1855 650 1935 QPSK 1 49 66 10 66786 2145 23.85 23.84 -0.01
2A-66A(0,2) 66 15 132047 1717.5 66511 2117.5 QPSK 1 0 2 20 900 1960 24.06 24,02 -0.04
2A-66A(1) 66 10 | 132022 1715 66486 2115 QPSK 1 0 2 10 900 1960 24 24.08 0.08
4A-4A(0) 4 15 20025 1717.5 2025 2117.5 QPSK 1 0 4 20 2300 2145 24.7 24.72 0.02
4A-4A(1) 4 10 20000 1715 2000 2115 QPSK 1 0 4 10 2350 2150 24.56 24.6 0.04
4A-5A(0,1) 4 10 20000 1715 2000 2115 QPSK 1 0 5 10 2525 881.5 24.56 24.58 0.02
4A-5A(1) 4 15 20025 1717.5 2025 2117.5 QPSK 1 24 5 10 2525 881.5 24,7 24,67 -0.03
4A-5A(0) 5 5 20425 826.5 2425 871.5 QPSK 1 12 4 10 2175 2132.5 24.31 24.34 0.03
4A-5A(1) 5 5 20425 826.5 2425 871.5 QPSK 1 12 4 20 2175 2132.5 24.31 24.36 0.05
4A-12A(0,3) 4 10 20000 1715 2000 2115 QPSK 1 0 12 10 5095 737.5 24.56 24.52 -0.04
4A-12A(1,2,4) 4 15 20025 1717.5 2025 2117.5 QPSK 1 0 12 10 5095 737.5 24.7 24.66 -0.04
4A-12A(5) 4 15 20025 1717.5 2025 2117.5 QPSK 1 0 12 5 5095 737.5 24,7 24,71 0.01
4A-13A(0) 4 15 20025 1717.5 2025 2117.5 QPSK 1 0 13 10 5230 751 24.7 24.67 -0.03
4A-13A(1) 4 10 20000 1715 2000 2115 QPSK 1 0 13 10 5230 751 24.56 24.53 -0.03
4A-13A(1) 13 10 23230 782 5230 751 QPSK 1 24 4 20 2175 2132.5 24.13 24.16 0.03
4A-13A(2) 13 10 23230 782 5230 751 QPSK 1 24 4 10 2175 2132.5 24.13 24.19 0.06
5A-41A 5 5 20425 826.5 2425 871.5 QPSK 1 12 41 20 40620 2593 24.31 24.25 -0.06
5A-66A 5 5 20425 826.5 2425 871.5 QPSK 1 12 66 20 66786 2145 24.31 24.36 0.05
5A-66A 66 15 132047 1717.5 66511 2117.5 QPSK 1 0 5 10 2525 881.5 24.06 24.12 0.06
12A-66A(0,3) 66 10 | 132022 1715 66486 2115 QPSK 1 0 12 10 5095 737.5 24 24.02 0.02
12A-66A(1,2,4) 66 15 [ 132047 | 1717.5 66511 2117.5 QPSK 1 0 12 10 5095 737.5 24.06 241 0.04
12A-66A(5) 66 15 [ 132047 | 1717.5 66511 2117.5 QPSK 1 0 12 5 5095 7371.5 24.06 24.08 0.02
26A-41A 26 10 26865 831.5 8865 876.5 QPSK 1 0 41 20 40620 2593 24.36 24.38 0.02
41A-41A(0,1) 41 20 40185 2549.5 40185 | 2549.5 QPSK 1 0 41 20 41490 2680 23.8 23.76 -0.04
41C(0,1,2,3) 41 20 40185 2549.5 40185 2549.5 QPSK 1 0 41 20 40383 2569.3 23.8 23.72 -0.08
66A-66A 66 15 [ 132047 | 1717.5 66511 2117.5 QPSK 1 0 66 20 67236 2190 24.06 24.08 0.02
66B 66 15 [ 132047 | 1717.5 66511 2117.5 QPSK 1 0 66 5 66604 | 2126.8 24.06 24.09 0.03
66C 66 15 [ 132047 | 1717.5 66511 2117.5 QPSK 1 0 66 20 66817 | 2148.1 24.06 24.09 0.03
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3CA Downlink Carrier aggregation Maximum conducted Powers

PCC SCC SCC Tx Power

EIESngIEN | e Power

Cormbination PCCUL PCCUL PCCDL  PCCDL . SCCDL  SCCDL SCCDL  sccpL  Camer™ - “iinica Deviaion
B Modul RB  off P dBI
and Channel Frequency Channel Frequency odulation o ol Channel Frequency ol - Channel  Frequency °We(r1§ m Enabled(dBm)  (2)-(1)

@

2A-4A-5A 2 10 | 18650 [ 1855 650 1935 QPSK 1| 49 4 20 2175 | 2132.5 5 10 2525 881.5 23.85 23.84 | -0.01
2A-4A-5A 4 15 | 20025 | 1717.5 | 2025 | 2117.5 QPSK 1] 24 2 20 900 1960 5 10 2525 881.5 24.7 24.69 | -0.01
2A-4A-5A 5 5 | 20425 | 826.5 | 2425 871.5 QPSK 1112 2 20 900 1960 4 20 2175 2132.5 24.31 24.34 0.03
2A-4A-12A 2 10 | 18650 [ 1855 650 1935 QPSK 1| 49 4 20 2175 | 21325 | 12 10 5095 731.5 23.85 23.8 -0.05
2A-4A-12A 4 15 | 20025 | 1717.5 | 2026 | 2117.5 QPSK 1| 24 2 20 900 1960 12 10 5095 731.5 24.7 24.67 | -0.03
2A-4A-13A 2 10 | 18650 [ 1855 650 1935 QPSK 1| 49 4 20 2175 | 21325 | 13 10 5230 751 23.85 23.88 0.03
2A-4A-13A 4 15 | 20025 | 1717.5 | 2025 | 2117.5 QPSK 1] 24 2 20 900 1960 13 10 5230 751 24.7 247 0

2A-4A-13A 13 | 10 [ 23230 782 5230 751 QPSK 1] 24 2 20 900 1960 4 20 2175 2132.5 24.13 24.15 0.02

2A-12A-66A(0,1)| 2 10 | 18650 [ 1855 650 1935 QPSK 12 10 5095 [ 737.5 66 20 66786 2145 23.85 23.85 0
2A-12A-66A(0) | 66 | 15 | 132047 | 1717.5 | 66511 | 2117.5 QPSK 0 2 20 900 1960 12 10 5095 731.5 24.06 24.09 0.03
2A-12A-66A(1) | 66 | 15 | 132047 | 1717.5 | 66511 | 2117.5 QPSK 0 2 10 900 1960 12 10 5095 731.5 24.06 24.04 | -0.02

4A-4A-12A 4 15 | 20025 [ 1717.5 | 2025 | 2117.5 QPSK 0 4 20 2300 | 2145 12 10 5095 731.5 24.7 24.66 | -0.04
4A-4A-12A 12 ) 5 [ 23035 | 701.5 | 5035 731.5 QPSK 12 4 20 2050 | 2120 4 20 2300 2145 24.36 24.33 | -0.03
5A-66A-66A 5 5 | 20425 | 826.5 | 2425 871.5 QPSK 12 66 20 | 66536 | 2120 66 20 67236 2190 24.31 24.32 0.01

5A-66A-66A | 66 | 15 | 132047 | 1717.5 | 66511 | 2117.5 QPSK 0 66 20 | 67236 | 2190 5 10 2525 881.5 24.06 24.04 | -0.02
12A-66A-66A | 66 | 15 | 132047 | 1717.5 | 66511 [ 2117.5 QPSK 0 66 20 | 67236 | 2190 12 10 5095 731.5 24.06 24.02 | -0.04
26A-41C 26 | 10 | 26865 | 831.5 | 8865 876.5 QPSK 0 M 20 | 40620 | 2636.5 | 41 20 40818 2636.5 24.36 24.37 0.01

0

0

0

41A-41C 4 | 20 | 40185 | 2549.5 [ 40185 | 2549.5 QPSK L)l 20 | 41292 | 2660.2 | 41 20 41490 2680 23.8 23.72 | -0.08
41A-41C 4 | 20 | 40185 | 2549.5 [ 40185 | 2549.5 QPSK L)l 20 [ 39987 | 2529.7 | 41 20 41490 2680 23.8 23.76 | -0.04
41D 41 | 20 | 40185 | 2549.5 | 40185 | 2549.5 QPSK L)l 20 | 40383 | 2569.3 | 41 20 40581 2589.1 23.8 23.74 | -0.06

alalalalalalalala]lm]~

F-TP22-03 (Rev.00) 7/7 HCT CO.,LTD.



