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This caliration cedtificate documents the traceability to national standsrds, which reailze he physicsl unile of megsurements (51)
The measwements and the uncedainties with confidence prebability are given on the following papes and are part of the certificate

Al calibrations have been conducted in the closed laboratory facilty: erdronment temparatura (22 + 3)°C and humidity < 70%,

This calibration cartficata shall not be reproducad except in full without witien approval of the labortory

Primary Standarde liow Cal Date (Cenficats No.) Stheduled Calbration
Powar metor NAP SN 104778 09-Ape-21 (No. 217-0329103262) Apr-22
Pawae sansar NRP-281 SN 103244 OApr21 (No. 217-03291) Apr-22
Pawaor sansor NRP-Z81 Sh 105248 09-Apr-21 (No. 217-03292) Apr-22
FAstersnce 20 48 Attgoustor SN BHI394 (20K) 0R-Apr-21 (No. 717-03345) Apr-22
Type-N mismatch combination SN 310082/ 06327  00-Apr-21 (No. 217-03344) Ape-22
Astoconce Probe EX30V4 SN: 7340 28-Dac-20 (No. EX3-7342_Dec20) Dac-21
DAE4 SN: 601 02-Nov-20 (No. DAE4-601_Novad) Now-21
Secondwy Standurds 04 Chack Date {i house) Scheduded Check
Power meter E44158 SN: GB33512475 30-Cct-14 {in housa check Oct-20) In house check: Oct-22
Power s6nsor HP BAB1A SN: US37222783 07-0ct-15 {in hatsa chack Oct-20) I houses check; Oct-22
Power sansor HP B4B1A SN: MY41082317 07-0ct-15 {in house check Oct-20) In house check: Oct-22
AF generator R&S SMT-06 SN: 100672 15-Jun-15 (in house chack Oct<20) In houss check: Oct-22
Netwoek Analyzer Agilent EBISSA | SN: US41080477 41-Mar 14 (in houss check Oct-20) In house check: Oct-21

Name Signature
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Approved by: Katja Pokavic  Technical Mahoger

Issasd: Juns 1, 2021
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Calibration Laboratory of S, Schwatzecischer Kalibrierdienst

peOay,
Schmid & Partner i%,ﬁ 7 .\ (s: Service sulsso ditalonnage
Engineering AG o L ) o Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzorland /,ﬁ\ W ey O Swiss Calibration Service

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

Multilateral Agr for the gnition of calibration certificates

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 Spatiai-
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 8 GH2)", 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
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
refiected 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 85%.

Cartificate No: D750V3-1014_Jun21 Page 20l 6
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.104
Extrapolation Advanced Extrapolation
Phantom Modutar Fiat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =3 mm
Frequency 750 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied,
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 418 0,89 mho'm
Measured Head TSL parameters (22002)°C 427+6% 0.91 mha/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 power 2.16 Wikg
SAR for nominal Head TSL parameters normalized to W 8.55 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input powar 1.41 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 5.57 Wikg = 16,5 % (k=2)
Certificate No: D750V3-1014_Jun21 Pagedof 6
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Report No

: HCT-SR-2107-FC004

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5390+33|Q
Return Loss -263d8
General Antenna Parameters and Design
I Electricat Delay (one direction) I 1,039 ns j

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feading line is directly connected 1o the
second arm of the dipole. The antenna is therefore short-circulted for DC-signals. On some of the dipoles, small end caps
are added {o the dipole arms in order to Improve matching when loaded according to the position as explained in the
“Measurement Conditlons® 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 dipols arms, becauss they might bend or the soldersd connections near the

feedpoint may be damaged

Additional EUT Data

[ Manufactured by

SPEAG

Certificate No: D750V3-1014_Jun21
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DASYS5 Validation Report for Head TSL

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

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

Medium parameters used: f = 750 MHz; o = 0,91 $/m; & =42.7; p = 1000 kg/m"
Phantom section: Flat Section

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

DASYS2 Configuration:
e Probe: EX3DV4 - SN7349: ConvF(10.11, 10,11, 10.11) @ 750 MHz; Calibrated: 28.12.2020
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics; DAE4 Sn601; Calibrated: 02.11.2020
« Phantom: Flat Phantom 4.9 (front); Type: QD O0L P49 AA; Senal: 1001

« DASYS5252.104(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=3mm, dy=5mm, dz=3mm

Reference Value = 60.13 Vim; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 3,32 W/kg

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 at 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: D750V3-1014_Jun2t PageSof6
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of A Schweizerischer Kalibrierdsenst
Schmid & Partner N— ?; Sarvico .u::;-mm
Engineering AG % Sarvizio svizzero di taratura
Zsughausstrasse 43, 8004 Zurich, Switzeriand o /"I"‘\\\ S Swiss Calibeation Service

Accradited by the Swivs Acomeditation Servics (SAS)
The Swiss Accreditstion Service is one of the signatories to the EA
Multilateral Ag t for the gnition of calibration certificates

Accreditation No.: SCS 0108

Centificate No: DB35V2-4d266_Aug20
% b= o 21 4

z (,’j E \

Otfct i S | ' 90 e E I
iAWV et | 1re /o6
Calraton procedure(s) . X PO i 8 7] o
dure for SAR Validation Sources between 0.7-3 GHz
Caibratian dato: August 27,2020

This calaration cerificate cocuments the fracaabilty 1o nalionsl standards, which raalize tha physical units of maasurements (S1)
The measuremants and the uncadanties with cenlidence probability ara given on the Toflowing pages and are past of the canificale

All calibrations have baen conducted in the clased lsboratory lacility: environment temperature (22 + 3°C and humidity < 70%,

Cattration Equipment used {MATE critical for calibeation)

Frimary Standards 0¥ Cal Date (Centthicate No.) Scheduled Calibration

Powsr mater NRF SN 104778 01-Ape-20 (No, 21703100/03101) Ape-21

Power sansor NRP-Z81 SN 1053244 O1-Ape-20 (Na. 217-03100) Agr-21

Power sansor NAP-281 SN 103245 01-Ape-20 (No, 21703101) Ape21

Redference 20 dB Atterusior SN BHE394 (20k) 31-Mar-20 (No. 217-03108) Agr-21

Typa-N mismatch combinatan SN- 310982 / 06327 31-Mar-20 (No. 217-03104) Apr-21

Reference Probe EX3DV4 SN 7349 29-Jan20 (No. EX3-7349_Jun20) Jun-21

DAES SN 601 27-00c-19 (No. DAE4-601_Dec19) Dec-20

Secondary Stangards 10 % Checx Data (n house) Scheduiad Check

Power moter E44108 SN: GB30512475 30-Oci-14 (in housa check Feb-19) In house check: Oct-20

Fawer sensor HP 84814 SN: US37292783 07-0¢c1-15 (in houss check Oct-16) In hause check: Oot-20

Power sensor HP 84814 SN: MY41062317 07-Oct-18 (in house check Oct-18) In housa check: Oct-20

RF ganarator RAS SMT-06 SN: 100972 15-Jun-15 (m house chack Oci-18) In hausa check: Ou1-20

Natwork Analyzer Aplent EBISBA | SN: US41080477 J1-Mar-14 (in house check Det-19) In housa check: Oct-20
Name Function Signature

Calivrated by: delleey Katzman ‘Labaratory Technician / e ; ‘

Approved by: Katia Pakovic: Technical Managar

Issued: August 28, 2020

This caibration cartificate shall not be repeoducad except in full withaut witien approval of the laboeatary,

Certificate No: DB35V2-40286. Aug20 Page 10of 7
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HCT CO,LTD

Calibration Laboratory of s‘*‘&"'g,_ Schweizerischer Kafibriardienst

Schmid & Partner % Service suisse d'étalonnage
Engineering AG e Servizio svizzero di taraturs

Zoughausstrasse 43, 8004 Zurich, Switzeriand A ,J/rﬁ\\ Swiss Calibration Service

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

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

Muttilateral Age for the recognition of cafibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) 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 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.

* 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: D835V2-4d266_Aug20 Page20of 7
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HCTCO,LTD
Measurement Conditions
DASY systern 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 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 835 MHz +1 MMz
Head TSL parameters

The following parameters and calculations were applied,
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 415 0.90 mhaoim

Measured Head TSL parameters (22.0+02)°C 422:6% 0.93 mho/m £ 6 %

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

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

SAR measured 250 mW input power 2.41 Wikg

SAHR for nominal Head TSL parameters nomalized to 1W 9.44 Wikg = 17.0 % (k=2)

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

SAR measurad 250 mW input power 1.56 Wikg

SAR for nominal Haad TSL parameters normalized to 1W 6.13 W/kg = 16.5 % (k=2)
Certificate No: D835V2-4d266_Aug20 Page 3of 7
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to fead point 502580-24i0Q
Retum Loss -325d8

General Antenna Parameters and Design

| Eectrical Delay (one direction) | 1389 ns |

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

The dipole is made of standard semirigid coaxial cable. The center canductor of the feading line is directly connected to the
second arm of the dipola. The antenna is therefore shont-circuited for DC-signats. On some of the dipoles, small end caps
are added fo 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 changs. The averall dipole length is still
according to the Standard,

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

Additional EUT Data

| Manufactured by | SPEAG ]

Cerificate No: D835V2-4d266_Aug20 Pagadof 7
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HCTCO,LTD

DASYS5 Validation Report for Head TSL

Date: 27,08.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d266

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

Medium parameters used: f = 835 MHz; o= 0.93 S/m; & = 42.2; p = 1000 kg/m’
Phantom section: Flat Section

Mecasurement Standard; DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
= Probe: EX3DV4 - SN7349; ConvF(9.69, 9.69, 9.69) @ 835 MHz; Calibrated: 29.06.2020
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
» Phantom: Flat Phiantom 4.9 (front); Type: QD OOL P49 AA; Serial: 1001

» DASY52 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 = 62.47 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.57 W/kg

SAR(1 g) = 2.41 W/kg; SAR(10 g) = 1.56 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 67.2%

Maximum vislue of SAR (measured) = 3,19 W/kg

-2.00
-4.00
-65.00

-8.00

-10.00

0dB =3.19 W/kg =5.04 dBW/kg

Certificate No: DB3SV2-4d266_Aug20 PageS5ol7
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Impedance Measurement Plot for Head TSL
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Report No: HCT-SR-2107-FC004

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

Evaluation Condition
| Phantom | SAM Head Phantom For usage with cSARSDV2-RL |
SAR result with SAM Head (Top = C0)
SAR averaged over 1 em? (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters normalized to 1W 8.97 Wikg = 17.5 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition

SAR for nominal Head TSL parameters

normalized o 1W

5.93 Wikg = 16.9 % (ks2)

SAR resuit with SAM Head (Mouth = F90)

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

Condition

SAR lor nominal Head TSL parameters

nomalized to 1W

9.42 Wikg = 17.5 % (k=2)

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

condition

SAR for nominal Head TSL parametars

nommalized to 1W

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

SAR result with SAM Head (Neck = H0)

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

Condition

SAR for nominal Head TSL parameters normalized 1o 1W 8.95 Wikg = 17.5 % (k=2)

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

SAR for nominal Head TSL paramelers normalized to 1W 6.03 W/ka = 16.9 % (k=2)
SAR result with SAM Head (Ear = D90)

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

SAR for nominal Head TSL parameters normalized to 1W 7.69 Wikg = 17.5 % (k=2)

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

condition

SAR for nominal Head TSL parameters

normalized to 1W

5.17 Wikg = 16.9 % (k=2)

! Additional assessments cutside the cumrent scops of SCS 0108

Certilicate No: DB35V2-4d266_Aug20 Page 7ot 7

151 / 202 HCT CO.,LTD.

F-TP22-03 (Rev.00)



CT FCC ID: A3LSMG715U1 Report No: HCT-SR-2107-FC004
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Calibration Laboratory of S, = Schweizerischer Kalibrierdienst
Schmid & Partner SS=C [/ g Service susse d'étalonnage

Engineering AG B & Sorvizio svizzero di taratura
Zaughausstrasse 43, 8004 Zurich, Switzerland 1""'?-:’3\\\.-““} S/ S swiss Calibration Service

Accredited by the Swiss Accredilaton Servica (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresment for the recognition of calibration certificates
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Cafbration procecura(s)
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Calibeation Equpment used (MATE aritical for calbration)

Primary Standards 10 # Cal Date (Cortéicate No.) Schaduled Calibration
Pawer meler NRP SN 104778 1-Apr-20 (No. 217-03100:3101) Apr-21

Power sensor NRP-Z281 SN 103244 01-Apr-20 {No. 217-03100) Apr-21

Power sensor NRP-Z91 SN 103245 01-Apr-20 (Na, 217-03101) Apr21

Reference 20 &8 Attoruator SN. BHE364 (20k) 31-Mar-20 (No. 217-03106) Apr21

Type-N mizmatch combinatian SN: 310082 1 06327 31-Mar-20 (Na 21703104) Apr21

Reference Probe EX30V4 SN: 7349 29-Jun-20 (No. EX3-7349_Jun20) Jun-21

DAE4 SN: 601 27-Dec-18 (No. DAE4-601_Dec18} Dec-20

Secandary Standards ID# Check Date (in house) Scheduled Check
Power matar E44188 SN: GB38512475 30-0ct-14 (In house check Feb-19) In house check: Oct-20
Power sensoc HP BAB1A SN: US3IT202783 07-0ct-15 {in hause chack Oct-18) In house chack: Dct-20
Power sensor HP BLBIA SN MY41082317 07-0ct-15 (In house check Oc1-18) In housa check: Oct-20
RF generator RES SMT.06 SN 100872 15-Jun-15 (in house check Oct-18) in housa chack: Oct-20
Network Analyzer Agllent EE358A | SN US41080477 31-Mar-14 (in house check Oct-19) In housa check: Oct-20

Name Funclion

Issued: August 27, 2020

msmmmmmmummmummmuwawv.
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Calibration Laboratory of

N,

& % Schweizerischer Kallbrigrdienst

Schmid & Partner % (S: Service suisse d'étalonnage

Engineering AG o T Servizio svizzaro di taratura
Zoughsusstrasse 43, 8004 Zurich, Switzertand K S Swiss Calibration Service
Accrediied by Ihe Swiss Accreditstion Senvcs (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multitsteral Agr for the recognition of calibration cortificates
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) 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 Handhook

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%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Varsion DASYS V52.104
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 1800 MHz £ 1 MHz
Head TSL parameters
The following parameters and calcutations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mhaoim
Measured Head TSL parameters (220+02)*C A04+6% 1.38 mhoim + 6 %
Head TSL temperature change during test <05°C — —
SAR result with Head TSL
SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.43 Wikg
SAR for nominal Head TSL parameters normalized to 1W 38.1 Wkg £ 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 normadized to 1W 19.7 Wikg £ 16.5 % (k=2)
Certificate No: D1800V2-2d007_Aug20 Page 3of 6
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed o feed point 4620-77iQ

Return Loss -21.0dB
General Antenna Parameters and Design

Electrical Delay (one direction) ] 1.20dns

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 semirigld coaxial cable. The center conducior 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 maiching when loaded according to the position as explained in the
"Measurement Candltions® 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 dipcie ams, because they might bend or the seidered connections near the

feedpoint may be damaged,

Additional EUT Data

LManufactured by

SPEAG
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DASYS5 Validation Report for Head TSL
Date: 26.08.2020
Fest Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DISO0V2; Serial: D1800V2 - SN:2d007
Communication System: UID 0 - CW; Frequency: 1800 MHz )
Medium parameters used: f= 1800 MHz o = 1.38 §/m; &= 40.4; p = 1000 kg/m”

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI €63,19-2011)

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.38, 8.38, 8.38) (@ 1800 MHz: Calibrated: 29.06.2020
» 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

e 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=5Smm, dy=5mm, dz=5mm

Reference Value = 106.8 Vim; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 17.7 W/kg

SAR(] g) = 9.43 Wikg: SAR(10 g) = 4.9 W/kg

Smallest distance from peaks to all points 3 dB below = [0 mm

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

Maximum value of SAR (measured) = 14.7 Wikg

dB
0

3.40
-6.80
-10.20

-13.60

-17.00

0dB = 14.7 Wikg = 11.68 dBW/kg
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Impedance Measurement Plot for Head TSL
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Accredited by the Swiss Accredration Service (SAS)
The Swiss Accreditation Service is one of the signatories 1o the EA

Multilateral Agr for the

Chient

Calibeation date

gnition of calibration certificates

January 28, 2021

Calration Equipment usad (MATE oritical for calibeation)

HCT FCC ID: A3LSMG715U1 Report No: HCT-SR-2107-FC004
HCT CO,LTD
Calibration Laboratory of S, Schweizerischor Kafibrierdienst
Schmid & Partner N (S: sm:u::od’m
Engineering AG % Servizio svizzero di tarsturs
Zeughausstrasse 43, 8004 Zurich, Switzerland N S swiss Calibration Service

Accreditation No.: SCS 0108
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This calibeation certificate documants the tracaablity 1o national standards, which raalize the physical unils of measuremants (S1)
The measwomants and the uncertainties with configence probability are ghven on the following pages and are part of the certificate

All calbrations have bean conducted in Ihe closed labortory tacility: envronment temparature (22 + 3)°C and humidity < 7056,

 Sources between 0.7-3 GHz

O

Prienary Standaeds lip¥ Cal Date (Cerfificata No ) Scheduied Calibeation
Power meter NRF | SN 104778 01-Apr-20 (No, 217-03100:03101) Apr-21
Power sansor NRP-261 SN: 103234 01-Apr-20 (No. 217-03100) Apr21
Power sansor NRP-Z21 SN: 103245 01-Apr-20 (No. 217-03101) Apr-21
Aederence 20 dB Attenustor SN: BHSG6S (20K) 31-Mar-20 (No. 217-03108) Apr21
Type-N mismatch combanaton SN: 310682 / 06327 31-Mar-20 (No. 217-03104) Apr21
Reference Probe EX3DVA SN: 7349 268-Dec-20 (No. EX3-7349 Dec20) Dec-21
DAE4 SN; 601 02-Nov-20 (No. DAE4-601_Nov20) Nov-21
Sacondary Standards D # Check Date (n houss) Scheduled Check
Power meter E44198 SN: GB3951247% 30-Cct-14 (in house check Oct-20) in housa check: Oct-22
Powear sansor HP B4B1A SN: US37292783 07-0ct-15 {in houge check Oct-20) In house chack: O3-22
Powar sensor HP B481A SN; MY41082317 07-0ct-15 {in house chack Oct-20) In house check: Ces-22
RF generator R&S SMT06 SN: 100872 15-Jun-15 (in house check Oct-20) In house check: Oct-22
Network Analyzer Agilent EBISSA | SN US41080477 31-Mar-14 (in house chack Oct-20) In house check: Oct-21
Nuvnav Functien

f

Approved by: Katja Pokoic

This cadbration cartificate shall not ba reproduced excepl in full without written approval of the labaralory.

tssuad: January 28, 2021
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HCT CO,LTD

Calibration Laboratory of
Schmid & Partner
Engineering AG

S Schweizerischer Kalibrierdienst
c Service suisse d'étalonnage
S Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service
Accreditad by tha Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agr for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |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:

e Measurement Conditions: Further details are avallable 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 Retum Loss ensures low
reflected power, No uncertainty required.

s 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 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%.
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Measurement Conditions
DASY system configuration, as far &s not given on page 1.
DASY Version DASYS V52104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy. dz =5mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho'm
Measured Head TSL parameters (220+0.2)"C 412+6% 1.39 mha/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 9.89 Wia
SAR for nominal Head TSL parameters normalized to 1W 40.0 Wikg = 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)
Certficate No: D1900V2-5d032_Jan21 Page30f6
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to leed point

514047450

Retum Loss -226d8
General Antenna Parameters and Design
| Etectrical Detay (one direction) [ 1.203 ns

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

The dipole is made of standard semirgid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps

are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.
No excessive force must be applied to the dipole arms, because they might bend or the soldered connaections near the
feedpoint may be damaged.
Additional EUT Data
[ Manufactured by SPEAG ]
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DASYS5 Validation Report for Head TSL

Date: 28.01.2021
Test Laboratory: SPEAG, Zurich, Switzerfand
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 PSO 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 Wikg

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

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

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

Maximum value of SAR (measured) = 15.3 Wikg

dB
0

-1.60
-7.20
-10.80
-14.40

-18.00

0dB = 15.3 W/kg = 11.85 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of

S Schwezarischer Kaiibrierdienst
Schmid & Partner ¢ Service suisss d'dtaionnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand S Swiss Calibrstion Service
Accradited by e Swiee Accreditation Senvics (SAS) Accraditation No.: SCS 0108

The Swiss Accreditation Service |s one of the signatories 1o the EA
Multilsteral Agreemant for the recognition of calibration certificates

Client
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Callbeation Equipment used (MATE critical for cafibrasion)

Primary Standards Dz Cal Date (Carsficate No ) Schaduted Calibration

Pawsr metsr NRP SN: 104776 01-Apr-20 (No. 217-03100/:03101) Ape-21

Pawar sensor NRP-281 SN: 103244 01-Apr-20 (N0, 217-03100) Apr-21

Pawer sensar NRP-Z81 SN: 103248 01-Apr-20 (Na, 21 7-053101) Apr-21

Refarence 20 o8 Attanuaior SN: BHE33S (20K) I1-Mar-20 (No. 217-03108) Ape-21t

Typa-N mismaich combination SN: 310082 / 08327 21-Mar-20 (No. 217-03104) Apr-21

Reference Proba EX3DVA SN, 7348 29-Jun-20 (No. EX3-7349_Jun20) Jun-21

DAE4 SN: g0t 27-Dec-18 (No. DAE4-801_Dec19} Oec-20

Secondary Standards D# Cneck Date (in house) Scheduled Check

Powar meter E44198 SN. GBI9812475 30-0ct-14 (in house check Fed-19) In housa cheoc Da-20

Powar sansor HP 84814 SN USIT282783 07-0ct-15 (in house check Oct-18) In housa chedkc Oct-20

Power sansor HP 84814 SN MY41002317 07-Qct-15 (in house check Oct-18) In house chedc Oct-20

RF generator RS SMT-08 SN 100072 15-Jun-15 (In houss check Oct-18) In house chedk: Oct-20

Natwork Analyzer Aglent EB3584 | SN US41080477 31-Mar-14 (n house check O0-19) In house check: Oct-20
Name Function Signaturs

rmmmmnmumwmmmmmwummm
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Calibration Laboratory of .\‘““3"""/, Schweizerischar Kalibrierdienst
Schmid & Partner RN (S: Service suisse d'étalonnage

Engineering AG 5 = Servizio svizzero di taratura
Zoughausstrasss 43, 8004 Zurich, Swizeriand G S swiss Callbration Service
Accradited by the Swiss Accreditaton Servica (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service ks onu of the signatories to the EA
Multilateral Ag for the recagnition of centificates
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, "|EEE 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) |EC 82200-2, "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.

* 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 liquld 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.

o 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: D2300V2-1010_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
Extrapolation Advancad Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2500 MHz + 1 MHz
Head TSL parameters
The follawing parameters and caloulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 395 1.67 mhaim
Measured Head TSL parameters {220+02)"C 394+6% 1.68 mho/m + 8 %
Head TSL temperature change during test <05°'C e -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 12.1 Wikg
SAR for nominal Head TSL parametors narmalized to 1W 48.2 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.88 Wikg
SAR for nominal Head TSL parameters normalized to 1W 23.5 W/kg £ 16.5 % (k=2)
Certificate No: D2300v2-1010_Aug20 Pagoe 3 of 6
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 4850-26 0
Retumn Loss -30.4dB
General Antenna Parameters and Design
I Electrical Delay {one direction) l 1170 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the faeding line is directly connectad to the
second arm of the dipole, The antenna Is therefere short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve maiching when loaded according to the position as explained in the
"Measwament Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length |s still

according 1o the Standard.
No excessive lorce must be applied 1o the dipole anms, because they might bend or the soldered connections near the
faedpoint may be damaged
Additional EUT Data
Manufactured by | SPEAG

Certificato No: D2300V2-1010_Aug20

Page 4 of 6

F-TP22-03 (Rev.00)

167 / 202

HCT CO.,LTD.



=CT FCC ID: A3LSMG715U1 Report No: HCT-SR-2107-FC004
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DASYS5 Validation Report for Head TSL

Date: 26.08.2020
l'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN:1010

Communication System: UID 0 - CW; Frequency: 2300 MHz

Medium parameters used: = 2300 MHz; o= 1.68 S/m; & = 39.4; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(7.82, 7.82, 7.82) @ 2300 MHz; Calibrated: 29.06.2020
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019

» Phantom: Flat Phantom 3.0 (front); Type: QD 000 P50 AA: Serial: 1001

» 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=3Smm, dz=5mm

Reference Value ~ 114.4 V/m; Power Drift = 0.00 dB

Peak SAR (extrupolated) = 22.7 Wikg

SAR(1 g) = 12.1 W/kg; SAR(10 g) = 5.88 W/kg

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

Ratio of SAR at M2 to SAR at M1 =353.7%

Maximum value of SAR (measured) = 19.2 W/ikg

d8

—‘0
|

-4.00
-8.00
-12.00

16.00

-20.00

0dB = 19.2 W/kg = 12.83 dBW/kg
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Impedance Measurement Plot for Head TSL
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HCTCO,LTD
Calibration Laboratory of e, 20 ot Kallbiionds
g SN ischer
Engineering AG Z = Servizio svizzero di taratura
Zeughausstrasse 43, 8008 Zurich, Switzerland %@.\f Swiss Calibration Service
Accredited by the Swiss Accreditation Sarvice (SAS) Accreditation No.: SCS 0108

The Swiss Accroditation Service Is one of the signatories to the EA
Multilateral Agroement for the recognition of calibration certificates

Ovject

Cadbration procedura(s)

Caibraton date

This catbration certificate documents the traceability to natonal standards, which realize the physical units of {8
The measurements and the uncenainbas with confidence peobabiity are given on the folowing pages and are pant of the certificate.

All cafbrafions have been conducted in the closed latoratory fadility: emvronment temperaturs (22 + 3)°C and humidity < 70%.

Calibration Equipment used (MATE crtical for callbeation)

Primary Standards 1D # Cal Date (Certificate No. ) Schatuled Calibration

Pawer meter NRP SN: 104778 01-Apr-20 (No. 217-03100v03101) Ape-21

Pawar sansor NRP-Z91 SN: 103244 01-Apr-20 {No. 217-03100) Apr-21

Pawor sansor NRP-Z1 SN: 103245 01-Apr-20 (No. 217-03101) Apr21

Roference 20 08 Attenuator SN BHEIB (20%) 31-Mar-20 (No, 21703108) Ape-21

Typa-N mesmatch combmation SN 310882 /06327  31-Mar-20 (No, 217.03104) Apr-21

Roference Probe EX30V4 SN: 7349 20-Jun-20 (No. EX3-7349_Jun20) Jun-21

DAE4 SN: 801 27-Dec-18 (No. DAE4A-80T_Dec19) Dec-20

Secondary Standards oW Chieck Date (in house) Scheduled Chack

Pawer meler E44188 SN; GB39512475 30-0ct-14 (in howse check Fab-18) In house check: Oct-20

Pawer sersor HP 84814 SN: US37292783 07-0ct-15 (in house check Oct-18) In housa chack™ Oct-20

Pawer sersor MP 8481A SN MY41092317 07-001-15 (in house check Oct-18) In house check: Oct-20

RF generator RES SMT-06 SN 100972 15-Jun-15 (in house check Oce-18) In housa chack: Oct-20

Netwark Analyzar Aghant ES3584 | SN. LSA1080477 31-Mar+14 (in house check Oct-19) In house chaeck: Oct-20
Name Funcsion

Approved by:

This calibeation certificate shall not be reproducad axcept i full without written appraval of the laboratory,

Certificate No: D2450V2-1049_Aug20 Page 10f7
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HCT FCC ID: A3LSMG715U1 Report No: HCT-SR-2107-FC004

HCT CO,LTD

Calibration Laboratory of

SO, Schwaizarischor Kallbriordienst
Schmid & Partner % (S: Service suisse d'#alonnage
Zsughausstrasse 43, 8004 Zurich, Switzerland NG S swiss Caibration Service
Aocradited by the Swiss Accreditaion Seevice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA
Multiiateral Ag: for the Q 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) 1EC 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 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 detalls are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

» Antenna Parameters with TSL: The 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.

» FElectrical 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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FCC ID: A3LSMG715U1

Report No: HCT-SR-2107-FC004

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 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 applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 39.2 1.80 mhoim

Measured Head TSL parameters (220+02)°C 3B9+6% 1.84 mha'/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 13.0 Wikg

SAR for nominal Head TSL parameters

normakized ta 1W

51.4 Wikg £ 17.0 % (k=2)

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

condition

SAR measured

250 mW input pawer

6.06 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

24.1 Wikg £ 16.5 % (k=2)

Cerfificate No: D2450V2-1048_Aug20
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CT FCC ID: A3LSMG715U1

HCT CO,LTD

Report No: HCT-SR-2107-FC004

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point

4850+85)Q

Retumn Loss -214d8
General Antenna Parameters and Design
| Electrical Detay (one direction) 1.161 ns |

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

The dipole is made of standard semirigid coaxial cable. The center conductar of the leeding line ks diractly connected to the

second arm of the dipole. The antenna is therefore short-circuited for DC-signale. On soma of the dipoles, small end caps
are added 10 the dipole arms in order to Improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still

according o the Standard.

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

feedpoint may ba damaged,

Additional EUT Data

Manufactured by

SPEAG

Certificate No: D2450V2-1048_Aug20
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DASYS Validation Report for Head TSL
Date; 26.08.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 1049
Communication System: UID 0 - CW; Frequency: 2450 MHz
Medium parameters used: f= 2450 MHz; o = 1.84 S/m; & = 38.9: p = 1000 kg/m*
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63,19-2011)
DASY 52 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(7.74, 7.74. 7.74) @ 2450 MHz: Calibrated: 29,06.2020
= 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

» 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 = 115.7 V/im; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 25.5 Wikg

SAR(1 g) = 13 W/kg: SAR(10 g) = 6.06 W/kg

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

Ratio of SAR at M2 to SAR at M1 =51.3%

Maximum value of SAR (measured) = 21.4 Wikg

dB

-4.40
-8.80
-13.20
-17.60

-22.00

0dB=21.4 Wkg=13.30dBW/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

| Phantom | SAM Head Phantom | For usage with cSAR3DV2-RIL

SAR result with SAM Head (Top = C0)

SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters normadized to 1W 54.8 Wikg £17.5 % (k=2)
SAR averaged over 10 em” (10 g) of Hoad TSL condition
SAR for nominal Head TSL parameters normalized to 1W 25.6 Wikg £ 16.9 % (k=2)

SAR result with SAM Head (Mouth = F90)

SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR for nominal Mead TSL parameters normalized to 1W 55.9 Wikg £ 17.5 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR for nominal Head TSL parameters normalized to 1W 26.9 Wikg £ 16.9 % (k=2)

SAR result with SAM Head (Neck = H0)

SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters normalized to 1W 52.6 Wikg £ 17.5 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR for nominal Head TSL parameters normalized to 1W 24,5 Wikg £ 16.9 % (k=2)

SAR result with SAM Head (Ear = D90)

SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR for nominal Head TSL parameters normalized to 1W 33.7 Wikg £17.5 % (k=2)
SAR averaged over 10 cm® {10 g) of Head TSL condition
SAR for nominal Head TSL parameters normalized to 1W 17.1 Wikg £ 16.9 % (k=2)

' Additional assessmants outside fie current scope of SCS 0108
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HCTCO,LTD
Calibration Laboratory of S, o Schweizerischar Kallbrierdienst
Schmid & Partner % (7 g Servics sulsse d'étalonnage

Engineering AG S = Servizio svizzero di taratura
Zwongm ga. 8004 Zurich, Switzertand K N’/ S Swiss Calibration Servie
Accredited by the Swiss Acoraditation Senvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service I8 one of the signatories to the EA
Multilnteral Agreement for the recognition of calibration certificates

rmmmudmmmmwuubnm:mmmmm: ical urits of (S1),
Thsmeammmmuwhammmﬂmmﬁyngmmh%m“nemdmmmw.

Al calibratiars have been conductad in the cosed laboratory faciiity: ronment te re (22 £ 3)°C and humidity < 705%.

Calibration Equipment usex (MATE criticsl for calibration)

Primary Standards o= Cai Dale {Cartificats No.) Schaduled Calibeation

Fower meter NRP SN 104778 01-Apr-20 (No. 217-03100:03101) Apr-21

Power sermor NRP-Z91 SN: 103244 01-Apr-20 (No. 217-03100) Apr-21

Power sensar NRP.- 281 SN 103245 01-Apr-20 (No. 217-03101) Apr-21

Rederence 20 dB Attenuator SN: BHG394 (20k) 31-Mar-20 (No. 217-02106) Apr-21

Type-N musmatch combination SN 310062 1 06327 31-Mar-20 (No. 217-03104) Apr-21

Reference Probe EX30V4 SN 7349 29-Jun-20 (No. EX3.7349_Jun20) Jun-21

DAE4 SN: B0Y 27-Dec-10 (No, DAE4-601_Dectd) Dec20

Secondary Standands D# Check Date (in house) Scheduled Check

Power meter E44198 SN. GB38512478 30-Oct-14 (in house check Feb-18) In house chadk: Oct-20

Power sensor HP 84814 SN: US37292763 07-Oct-15 (in house check Oct-18) In house check: Oct-20

Power sensor HP 8481A SN: MY41092317 07-001-15 (n house check Oct-18) In house chedck: Out-20

RF penerator R&S SMT-06 SN: 100672 15-Jun-18 (in house check Ocl-1B) In house chedc: 020

Network Analyzer Aglent EBISEA | SN, US41080477 31:-Mar14 (n house chack Oa-18) In house check: Oc1-20
Name Functon Signsture

Appraved by:

Issued: August 27, 2020

Tracﬁhmmmhwlmluwwmmuhmmumwdmmam.
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HCT CO,LTD

Calibration Laboratory of

Schweizerischar Kallbrierdlenst
Schmid & Partner Sorvice sitsse d'étalonnage
Engineering AG Servizio svizzero @i taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service
Accradited by the Swiss Accraditation Service {SAS) Accraditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificstes

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:

» 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 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%.

Certrficate No: D2600V2-1015_Aug20 Page 2 of 6

F-TP22-03 (Rev.00) 178 / 202 HCT CO.,LTD.



HCT FCC ID: A3LSMG715U1 Report No: HCT-SR-2107-FC004

HCT CO,LTD

Measurement Conditions

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

DASY Version DASYS V52.10.4

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, gy, dz =5 mm

Frequency 2600 MHz £ 1 MHz
Head TSL parameters

The fallowing parameters and caiculalions were applied,
Temperature Parmittivity Conductivity

Nominal Head TSL parameters 220°C 390 1.96 mho/m

Measured Head TSL parameters {22020.2)°C 38326% 2.01 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 Conditicn

SAR measured 250 mW input powar 14.4 Wikg

SAR for nominal Head TSL parameters normalized 1o 1W 56.7 Wikg £ 17.0 % (k=2)

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

SAR measured 250 mW input pawer 6.42 Wikg

SAR for nominal Head TSL parameters normalized to 1W 254 Wikg % 16.5 % (k=2)
Certificate No: D2600¥2-1015_Aug20 Page 3 of 6
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HCT CO,LTD

Report No: HCT-SR-2107-FC004

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed pomt 491 0-40j0
Retumn Loss -27.7dB
General Antenna Parameters and Design
| Etectrical Delay (one direction) | 1.150 ns

After long term use with 100W radiated power, only a sight warming of the dipole near the feadpoint 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 far DC-signals. On some of the dipales, 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 dats are not affected by this change. The overall dipoie length is still

according 1o the Standard

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

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Centificate No: D2600V2-1015_Aug20
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HCTCO,LTD

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 Sim; & = 38.3; p = 1000 kg/m”
Phantom section: Flat Section

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

DASYS2 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(7.54, 7.54. 7.54) (@ 2600 MHz; Calibrated: 29.06,2020
* Sensor-Surface: 1. 4mm (Mcchanical Surface Detection)
« FElectronics: 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=3mm

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 W/kg

-5.20
-13.80

18.40

-23.00

0dB=24.0 W/kg = 13.8 dBW/kg
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Impedance Measurement Plot for Head TSL

blo Yew Channel Sweep Calbrobion Jrace Scde Marker Sysem Widow e

a1 Avgr 20 o N (R
Ch: Start 240000 Gz = Sinp 280000 G
000 - ‘ A 2 400000 GHz  -2] 656 dB|
5.00 : <
000 - . o
S 00 '
L1000 . i
H15 00 —— — —
20 10 ] N | 558
‘ o
25 00 4 4
1 |
S : {
4 ", : ' | 4 I
39 00 + X
L0 00 Ch | Aug = |20 L I ) _1 |
Chi: Start 240000 GHa = Stop 2.820000 Gz
Stalus  CH1 B11 | C*1-Pout Avg=20 Dolay LCL
Centificate No: D2600V2-1015_Aug20 Page 6 of 6

F-TP22-03 (Rev.00) 182 / 202 HCT CO.,LTD.



Accrediled by the Swiss Accredtation Service (SAS)
The Swiss Accreditation Service Is one of the signatories 1o the EA

Muttilaterat Age for the r

cient  HCT (Dymstec)

gnition of calibration certificates

Certificate No: D3500V2-1040_Feb21

Accreditation No,: SCS 0108

HCT FCC ID: A3LSMG715U1 Report No: HCT-SR-2107-FC004
HCT COLLTD
Calibration Laboratory of S, Schweizerischer Katibrierdienst
Schmid & Partner i‘%’é (s: Service suisse détalonnage
Engineering AG N Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland % S Swiss Calibration Service

%CALIBBA'-ITIQN CERTIFICATE

| Cojact

Calitvation procedurs(s)

Calbration dale

= 2 ]
| e
DA500V2 - SN:1040 75
A DL 2% R kP
QA CAL-22.v6 2ol ot oq |3k e 29

Calibration Procedure for SAR Validation Sources between 3-10 GHz

February 17, 2021

Calitration Equpment used (MATE crtical for calibiration)

This calbration cartificate documents the traceability 1o naticnal standards, which realize the physkeal unts of measurements (SI).
The measuraments and the uncenainties with confidence probablity are given on the following pages and are part of the canilicate.

AX calibeations have been conductad in the closad laboratory faciity: environmaent temperature (22 = 3)°C and humidity < 70%

Primary Standards 1D # Cal Date (Cartiticate No.) Scheduled Casbration
Power metar NRP SN: 104778 01-Apr-20 (No. 217-0310003101) Ape-21
Power sensor NAP-Z4) SN 103244 01-Apr-20 (No. 217-03100) Ape21
Power sensor NAP-291 SN 103245 01-Apr-20 (No. 217-03101) Apr21
Raferance 20 dB Attonuator SN: BHA394 (20K) 31-Mar-20 (No. 217-03106) Apr-21
Type-N mismatch combination SN: 310982 / 06327 31 Mar-20 (No. 217-03104) Apr-21
Retevence Probe EX30VE SN: 3503 30-Dec-20 (No, EX3-3500_Dwc20) Dac-21
DAE4 SN: 601 02-Now-20 (No. DAE4-B01_Nov20) Nowv-21
Sacondary Standards 104 Check Data (In house) Scheduled Check
Powar meter E44198 SN: GB3§512475 30-Oct-14 {in housa check Oct-20) In house chack; Oct-22
Powar sensor HP 8481A SN: US37292783 07-0ct-15 {In housa check Oct-20) In house check: 0122
Power sansor HP 84814 SN: MY41082317 07-0ct-15 (In house check Oct-20) In house check: Oct-22
RF panerator RAS SMTO06 SN: 100972 15Jun-15 In house chedk Oct-20) In house chock: Oct-22
Network Analyzer Aglent EBISSA | SN: US41080477 31-Mar-14 (In house check Oct-20) In house chack: Oct-21

Nama Function Sqnature
Caftorated by Michaal Watier Laboratory Technician IW

.

Approved by: Katfa Pokovic Tachnical Manager

SRR

Issuea February 23, 2021

| Thi= calibration cenificate ehall not be reproduced excep! In full without written aporaval of the laboratory.
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HCT FCC ID: A3LSMG715U1 Report No: HCT-SR-2107-FC004

HCT CO,LTD

Calibration Laboratory of

3 S  Schwelzerischer Kafibrierdienst
Schmid & Partner G Service suisse diétalonnage
Engineering AG Servizio svizzero d| taratura
Zeughausstrasse 43, 8004 Zurich, Switzerfand S swiss Calibration Service

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

* 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 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: D3500V2-1040_Feb21 Page2cf8
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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 10 mm with Spacer
Zoom Scan Resolution dx, dy =4 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 3500 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 37.9 2.91 mha/m
Measured Head TSL parameters (22.0+0.2)"“C 37126% 2.93 mho/m 6%
Head TSL temperature change during test <05°C
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAH measurad 100 mW input power 6.67 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 66.3 W/kg = 19.9 % (k=2)
SAR averaged over 10 em? (10 g) of Head TSL condition
SAR measured 100 mW input power 2.50 Wikg
SAR for nominal Head TSL parameters normalized to W 24.9 Wikg = 19.5 % (k=2)

Certificate No: D3S00V2-1040_Feb21
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CT FCC ID: A3LSMG715U1

HCT CO,LTD

Report No: HCT-SR-2107-FC004

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 545Q-52K
Retumn Loss -23.6dB
General Antenna Parameters and Design
Iﬂec(ncal Delay (one direction) I 1.140 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feading line is directly connected to the
second arm of the dipole. The antenna is therefore shont-circuited for DC-signats. On some of the dipoles, «mall end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard,
No excessive force must be applied to the dipole arms, bacause thay might bend or the soldered connections near the
feedpaint may be damaged.
Additional EUT Data
[ Manutactured by | SPEAG

Certlicate No: D3500V2-1040_Feb21
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HCTCO,LTD

DASYS Validation Report for Head TSL

Date: 17.02.2021

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 3500 MHz; Type: D3500V2; Serial: D3500V2 - SN:1040

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

Medium parameters used: = 3500 MHz; o = 2.93 S/m; & = 37.1; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY3 (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:

Probe: EX3DV4 - SN3503: ConvF(7.91, 7.91, 7.91) @ 3500 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: Serial: 1001

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

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3500MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 71.60 V/m; Power Drift = 0,03 dB

Peak SAR (extrapolated) = 18.1 W/kg

SAR(1 g) = 6.67 W/kg; SAR(10 g) = 2.5 W/kg

Smallest distance from peaks to all points 3 dB below = 8.6 mm

Ratio of SAR at M2 1o SAR at M1 =75.1%

Maximum value of SAR (measured) = 12.7 W/kg

-7.00

-14.00

-21.00

-28.00

-35.00

0dB = 12.7 W/kg = 11.04 dBW/kg

Certificate No: D3500V2-1040_Feb21 Page Sof6
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HCTCO,LTD

Impedance Measurement Plot for Head TSL
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Zoughausstrasse 43, 8004 Zurich, Switzerland N S Swiss Calibration Service
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Accrediied by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreement for the recognition of calibration cartiticates

Accreditation No: SCS 0108

client  HCT (Dymstec) Certificate No: D3700V2-1066_Nov20
CALIBRATION CERTIFICATE D T T O I
o -

obi D3700V2 - SN: 1 A | _‘#

- e N ew [ VRAR T 2T

A Wwio | e | el “__13
Caibration procedisels) QA CAL-22.v5 _
Calibration Procedure for SAR Validation Sources between 3-10 GHz

Calibeation date: November 19, 2020

This calbration cartificate docurnents tha traceability to nasional standards, which reaize the physical units of measurements (S1)
The and the wias with confidence probabiity are given on the following pages and are part of the oerificate

All calibrations have bean conducted in the closod laboratory facility. environment femperature (22 + 3)°C and humidity < 70°%.

Calitrution Equipment usad (MATE critical for callbragion)

Primary Standards 10 = Cal Date {Certifcate No.) Scheduded Caloration
Power meter NRP SN 104778 01-Ape-20 (No, 217-0310003101) Apr-21
FPower sansor NRP-Z91 SN: 103244 01-Ape-20 (No. 217-03100) Ape-21
Power sensor NRP-291 SN: 103245 01-Apr-20 (No. 217-03101) Apr-21
RAederence 20 dB Attenuasor SN: BHSaH (20k) 31-Mar-20 {No, 217-03106) Ape-21
Type-N mismatch combination SN: 310082 / D6327 31-Mar-20 {No. 217-03104) Ape-21
Reference Probe EX30V4 SN: 3503 31-Dac-19 (No. EX3-3503_Dec19) Dec-20
DAE4 SN 601 02:-Nov-20 (No. DAE4-601_Nov20) Now-21
Secondary Stardards 0 # Check Date {in house} Schoeduled Check |
Power meter E44196 SN GB9512475 30-Oct-14 (n house check Oct-20) In house check: Oct-22
Power sensor HP B461A SN:- U537292783 U7-01-15 (in house check Oct-20) In house check: Oct-22
Power sensor HP 84B1A SN MY41082317 07-0ct-15 (in house check Oct-20) In house chacke Oe1-22
AF generstor A&AS SMT-06 SN: 100972 15-Jun-15 (in house check Oct:20) In house chack. Oct-22
Network Anadyzer Agient ESBIS8A | SN: US41080477 31-Mar-14 (in house chack Oct-20) In house check: Det-21
Nama Functien Signature
Calibrated by Micheel Waber Laboraiory Techaician /{ﬁﬁ_
Approved by: Katja Pokovic Techaical Manager /%(,C
Issued: Navembar 19, 2020
This calibration cerni shall not ba rep sced axcapt In 1l withou!l writlen approval of the |aboeatory,
Certiticate No: D3700V2-1066_Nov20 Page 10of6
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HCT CO,LTD
Calibration Laboratory of S, G  Sthweizerischer Kalibrierdienst
Schmid & Partner % ¢ Service sulsse d ésionnage

Engineering AG T Servizio svizzero di taratura
Zoughsusstrasse 43, 8008 Zurich, Switzeriand "e,f‘ﬁ\\‘b“ S Swiss Calibeation Service
Accredded by the Swiss Accreditation Service [SAS) Accreditation No.: SCS 0108

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

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) 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.

* Antenna Paramelers 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 Retum 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%.

Cerfificate No: D3700V2-1066_Nov20 Page2ci6
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HCTCO,LTD
Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy =4 mm, dz = 1.4 mm Graded Ratlo = 1.4 (Z direction)
Frequency 3700 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 37.7 3.12 mha/m
Measured Head TSL parameters (220+0.2) °C 3B4z6% 3.09 mho/m + 6 %
Head TSL temperature change during test <05°C - e
SAR result with Head TSL
SAR averaged over 1 ecm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.61 Wikg

SAR for nominal Head TSL parameters

normalized 1o 1W

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

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

condition

SAR measurad 100 mW input power 2.39 Wiy
SAR for nominal Head TSL parameters normaldized to TW 24.0 Wikg = 19.5 % (k=2)
Certificate No: D3700V2-1066_Nov20 Page 30l 6
F-TP22-03 (Rev.00) 191 / 202 HCT CO.,LTD.
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Report No: HCT-SR-2107-FC004

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

Antenna Parameters with Head TSL

Impedance, transformed to feed paint 4808 +04i0
Return Loss -33.7d8
General Antenna Parameters and Design
| Etectrical Delay (one direction) | 1.137 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 semingid coaxial cable. The center conductor of the feeding line is directly connected 10 the
second asm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of tha 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 still

according 10 the Standard.

No excessive force must be applied 10 the dipole arms, because they might bend or the soldered connections near the

feedpont may be damaged

Additional EUT Data

[ Manufactured by

SPEAG

Certificate No: D3700V2-1066_Nov20
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HCTCO,LTD

DASYS5 Validation Report for Head TSL

Date: 19.11.2020
Test Laboratory: SPEAG, Zurich, Switzerlund
DUT: Dipole 3700 MHz; Type: D3700V2; Serial: D3700V2 - SN:1066

Communication System: UID 0 - CW; Frequency: 3700 MHz

Medium parameters used: f = 3700 MHz; o = 3.09 S/m; & = 38.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN3503; ConvF(7.73, 7.73. 7.73) @ 3700 MHz; Calibrated: 31,12.2019
« 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=100 mW, d=10mm, f=3700MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 70.37 V/m; Power Drift = -0.01 dB

Peik SAR (extrapolated) = 18.6 W/kg

SAR(1 g) = 6.61 W/kg; SAR(10 g) = 2.39 W/kg

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

Ratio of SAR at M2 to SAR at M| = 74,2%

Maximum value of SAR (measured) = 12.7 W/kg

0dB = 12.7 Wikg = 11.04 dBW/ke

Cedtificata No: D3700V2-1066_Nov20 Page 5016
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Impedance Measurement Plot for Head TSL
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Calivration procadure{s) N

CAL-2245

SIS

Calibration Procedure for SAR Validation Sources betwesn 3-10 GHz

Calitration cale

‘August 31, 2020

Caltoration Equipment used (MBTE critical for calbration)

This calbration cedificate documents Me Tracestilty 1o national standards, which realize the prysical units of measuremans (S).
The measurements and the unosraintes with confidence probability are given on the following pagas and am part of the cedilicate

All galibeations have been conducted in the cased labarstoey 1acility; anvironment temparatum (22 = 31°C snd humidity < 70%

Network Analyzer Aglent EB3S8A

Calibeated by:

Approved by!

SN US41080477

Name

F1-Mar14 (in house check Oct-18)
Function
‘Laboratery Technician

Technical Manager

Primsary Standsrds D¢ Cal Date (Cetificate No | Scheduled Calibeallon
Pawar meter NAP SN 104778 01-Ape-20 (No, 217-03100/03101) Aprat

Power senscr NRP-291 SN; 103244 01-Ape-20 {(No. 217-03100) Ape-21

Power sensor NRP-Z91 SN: 103245 01-Apr-20 (No. 297.03101) Ape-21

Reterence 20 dB Attenuator SN: DHII04 (20%) 31-Mar-20 (No. 217.0310€) Apr-21

Type-N mimmaich combination SN: 310862 / 06327 31 Mar-20 (No. 21703104) Apr-21

Relerence Probe EX30DV4 SN: 3503 31-Dec-18 (No. EX3-3505_Dect9) Dre20

DAE4 SN 601 27-Dec-18 (No. DAE4-801_Dec1H) Dec-20

Saecondary Standanis D # Check Date {in house) Scheduted Cheok
Powar moter E44168 SN. GB38512475 30406114 {in house chack Feb-19) In house check: Oct-20
Power gensor HP B461A SN: US37292783 07-001-15 {in houss chack Oct-18) In howse check: Oct-20
Powse sensor HP 8481A SN: MY41092317 07-0ct-15 {in house chack Oct-18) In housa check: Oct-20
HF genarator H4S SMT-00 SN: 100872 15-Jun-15 (n house check Oct-185) In house check: Oct-20

In house chedi: Oct-20

Signature

s

Issued: August 31, 2020

This calibeation cerdficate shall nol be reproducad axcept In full withaut written spproval of the laboratary
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Avccredited by the Swiss Accrediation Sanice (SAS) Accreditstion No.: SCS 0108

Tho Swiss Accreditation Servioe is one of the signatories to the EA

Multiltaral Age 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 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

Extrapolation 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 Permittivity Conductivity
Nominal Head TSL parameters 220°C 358 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 1o 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 (220202} °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 pomeinal Head TSL parameters normalized 1o 1W 23.5 Wikg = 19.5 % (k=2)
Cartificate No: DSGHzV2-1253_Aug20 Page 3¢i8
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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 B.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

SARA measured 100 mW input power 2.30 Wikg

SAR tor nominal Head TSL parameters pormalized 1o 1W 22.7 W/kg = 19.5 % (k=2)
Centficate No; DEGHzV2-1253_Aug20 Page 4 of 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 020-440
Retum Loss -271dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 5200+ 1.8
Return Loss -316dB

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformad 1o feed paoint 5580+23jQ

Retumn 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 10 the
second amm of the dipole. The antenna is therefore short-circuited for DC-signais. On some of the dipoles, small end caps
are added to the dipole arms in arder o improve matching when loaded according 1o the position 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 bend or the soldesed connections near the
leadpoint may be damaged.
Additional EUT Data
| Manutactured by | SPEAG
Cartficate No: DSGHzV2-1253_Aug20 Page 5018
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DASYS5 Validation Report for Head TSL

Date: 31.08.2020
Test Laborutory: 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; 6 = 4,48 S/m; ¢ = 34.6: p = 1000 kg/m' ,

Medium parameters used: { = 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 (IEEEAEC/ANSI C63,19-201 1)

DASYS52Z Configuration:

* Probe: EX3DV4 - SN3503; 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: 1 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 W/kg

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

Ratio of SAR at M2 1o SAR wt 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 Value = 77.49 Vim; Power Drift = -0,06 dB

Peak 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)VCube 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 at M1 =65.3%

Maximum value of SAR (measured) = 19.4 Wikg

Certdicate No: DSGHzV2-1253_Aug20 Page 8 of 8
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-6.00

-12.00

-18.00

-24.00

-30.00

0dB =197 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 MB/HB Main Ant
The Power verification was performed according to the following procedure:

1. A base station simulator was used to establish a conducted RF connection and output power
was monitored. The Power measurements were conformed to be within expected tolerances
for all states before and after a power reduction mechanism was triggered.

2. Step 1 was repeated for all relevant modes and frequency bands for the mechanism being
investigated.

3. Step 1 and 2 were repeated for all individual power reduction mechanism and combinations
thereof. For the combination cases, one mechanism was switched to a “triggered” state at a
time; powers were conformed to be within tolerance after each additional mechanism was
activated.

F-TP22-03 (Rev.00) 1/8 HCT CO.,LTD.
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Power Reduction Verification for Main Bands
Conducted Power (dBm)

Un-triggered Triggered Triggered

Mechanism(s) Mode/Band
(Max Power) (Reduced Power) (Reduced Power)

Grip UMTS 2
Grip UMTS 4 24.49 22.44
Grip LTE Band 2 24.48 22.72
Grip LTE Band 4 24.17 22.36
Grip LTE Band 7 23.36 21.43
Grip LTE Band 66 24.98 23.12
Hotspot On UMTS 2 24.53 23.43
Hotspot On UMTS 4 24.49 22.43
Hotspot On LTE Band 2 24.48 22.66
Hotspot On LTE Band 4 24.17 22.39
Hotspot On LTE Band 7 23.36 21.48
Hotspot On LTE Band 66 24.98 23.19
Hotspot On, Then Grip UMTS 2 2453 23.40 23.44
Hotspot On, Then Grip UMTS 4 24.49 22.44 22.49
Hotspot On, Then Grip LTE Band 2 24.48 22.71 22.69
Hotspot On, Then Grip LTE Band 4 24.17 22.48 22.42
Hotspot On, Then Grip LTE Band 7 23.36 21.53 21.49
Hotspot On, Then Grip LTE Band 66 24.98 23.12 23.07
Grip, then Hotspot On UMTS 2 24.53 2341 23.42
Grip, then Hotspot On UMTS 4 24.49 22.46 22.43
Grip, then Hotspot On LTE Band 2 24.48 22.68 22.64
Grip, then Hotspot On LTE Band 4 24.17 22.36 22.31
Grip, then Hotspot On LTE Band 7 23.36 21.44 21.47
Grip, then Hotspot On LTE Band 66 24.98 23.16 23.12

F-TP22-03 (Rev.00) 2/8 HCT CO.,LTD.
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1.1.

The distance verification procedure was performed according to the following procedure:

1.

Distance Verification Procedure

Procedures for determining proximity sensor triggering distances
(KDB 616217D04v01r0286.2)

A base station simulator was used to establish an RF connection and to monitor the power
levels. The device being tested was placed below the relevant section of the phantom with the

relevant side or edge of the device facing toward the phantom.
The device was moved toward and away from the phantom to determine the distance at
which the mechanism triggers and the output power is reduced, per KDB Publication 616217

D04v01r02 .Each applicable test position was evaluated. The distance were conformed to be
the same or larger (more conservative) than the minimum distances provided by the

manufacturer.

3. Step 1 and 2 were repeated for the relevant modes, as appropriate

4. Stepsl through 3 were repeated for all distance-based power reduction mechanisms.

For detailed measurement conducted power results, please refer to the Section .11

Phantom.

-

}- « Trgger Distance

Proximity Sensor Trigger Distance Assessment KDB 616217 D0486.2 (Rear / Front / Bottom side)

LEGEND
- Direction of DUT travel for determination of power reduction triggering point
> Direction of DUT travel for determination of full power resumption triggering point
Trigger distance - Rear Trigger distance - Front Trigger distance - Bottom
Tissue simulating  Moving toward Moving away Moving toward Moving away Moving Moving
R o phantom toward | away from
liquid phantom from phantom from phantom
[mm] phantom phantom
[mm] [mm] [mm]
[mm] [mm]
1800MHz Tissue 15 16 8 8 9
1900MHz Tissue 15 16 8 8 9
2600 MHz Tissue 15 16 8 8 9
Distance Measurement verification for Proximity sensor
F-TP22-03 (Rev.00) 3/8 HCT CO.,LTD.
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Rear side — EUT Moving toward (trigger) to the Phantom

Distance to DUT Output power (dBm)

20[mm] ‘ 19[mm] ‘ 18[mm] ‘ 17[mm] ‘16[mm]‘15[mm]‘14[mm]‘ 13[mm] ‘ 12[mm] ‘ 11[mm]

UMTS B2 24.46 24.44 24.45 24.42 24.45 23.49 23.53 23.49 23.45 23.38
UMTS B4 24.05 24.01 24.06 24.07 24.00 22.47 22.39 22.59 22.39 22.51
LTE Band 2 24,51 24.56 24.52 24.52 24.55 22.52 22.52 22.71 22.72 22.55
LTE Band 4 24.37 24.34 24.42 24.40 24.43 22.81 22.92 22.90 22.95 22.88
LTE Band 7 23.25 23.24 23.26 23.22 23.19 21.46 21.56 21.46 21.39 21.48
LTE Band 66 24.98 24.97 24.99 24.90 24.89 23.20 23.25 23.15 23.22 23.23

Rear side — EUT Moving away (Release) from the Phantom

Distance to DUT Output power (dBm) ‘

12[mm] 13[mm] ‘ 14[mm] ‘ 15[mm] | 16[mm] | 17[mm] | 18[mm] | 19[mm] ‘ 20[mm] ‘ 21[mm] ‘

UMTS B2 23.50 23.43 23.49 23.38 23.42 24.46 24.41 24.55 24.47 24.56
UMTS B4 22.49 22.58 22.56 22.45 22.48 24.05 24.03 24.07 24.18 24.07
LTE Band 2 22.53 22.58 22.62 22.53 22.57 24.55 24.62 24.48 24.67 24.53
LTE Band 4 22.92 22.95 22.95 22.80 22.93 24.35 24.52 24.37 24.49 24.38
LTE Band 7 21.56 21.53 21.46 21.54 21.55 23.28 23.36 23.31 23.25 23.28
LTE Band 66 23.20 23.23 23.24 23.19 23.19 24.97 24.98 24.97 25.01 24.93

Front side — EUT Moving toward (trigger) to the Phantom

Distance to DUT Output power (dBm)

12[mm)] ‘ 11[mm]‘ 10[mm] ‘ 9[mm] ‘B[mm] ‘ 7[mm] ‘G[mm]‘ 5[mm] ‘ 4[mm] ‘ 3[mm]

UMTS B2 24.56 24.55 24.50 24.42 24.57 23.47 | 23.43 23.46 23.58 23.46
UMTS B4 24.05 24.14 23.99 24.11 24.10 2255 | 2253 22.52 22.48 22.58
LTE Band 2 24.52 24.57 24.47 24.63 24.51 2253 | 22.58 22.64 22.61 22.65
LTE Band 4 24.50 24.44 24.39 24.39 24.54 22.86 | 22.85 22.82 22.87 22.94
LTE Band 7 23.30 23.20 23.23 23.31 23.38 21.39 | 21.39 21.41 21.53 21.48
LTE Band 66 25.10 25.05 24.91 25.01 25.01 23.15 | 2331 23.26 23.21 23.32
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Front side — EUT Moving away (Release) from the Phantom

Distance to DUT Output power (dBm) ‘

4[mm] | 5[mm] | 6[mm] ‘ 7[mm] ‘ 8[mm] | 9[mm] | 10[mm] ‘ 11[mm] ‘ 12[mm] ‘ 13[mm] ‘

UMTS B2

UMTS B4 22.59 22.44 2241 22.48 22.49 24.04 24.01 24.18 24.12 24.16
LTE Band 2 22.54 22.66 22.64 22.57 22.57 24.48 24.57 24.50 24.59 24.49
LTE Band 4 22.93 22.96 22.79 22.76 22.76 24.54 24.46 24.45 24.54 24.40
LTE Band 7 21.48 21.51 21.57 21.56 21.42 23.35 23.32 23.23 23.26 23.37
LTE Band 66 23.34 23.28 23.17 23.20 23.16 24.94 24.96 24.99 24.97 25.05

Bottom side — EUT Moving toward (trigger) to the Phantom

Distance to DUT Output power (dBm)

13[mm] ‘ 12[mm]‘ 11[mm] ‘ 10[mm] ‘ 9[mm] ‘ 8[mm] ‘7[mm]‘ 6[mm] ‘ 5[mm] ‘ 4[mm]

UMTS B2 24.55 24.51 24.45 24.55 24.45 23.56 23.50 23.49 23.47 23.54
UMTS B4 24.04 24.11 24.16 24.14 24.00 22.55 22.54 22.52 22.54 22.43
LTE Band 2 24.60 24.54 24.64 24.67 24.48 22.57 22.70 22.53 22.62 22.63
LTE Band 4 24.45 24.43 24.43 24.37 24.45 22.83 22.80 22.86 22.92 22.79
LTE Band 7 23.33 23.27 23.37 23.30 23.24 21.47 21.56 21.53 21.39 21.49
LTE Band 66 24.98 25.00 24.93 25.08 24.97 23.18 23.31 23.16 23.19 23.30

Bottom side — EUT Moving away (Release) from the Phantom

Distance to DUT Output power (dBm) ‘

5[mm] 6[mm] ‘ 7[mm] | 8[mm] ‘ 9[mm] ‘ 10[mm] | 11[mm] ‘ 12[mm] ‘ 13[mm] ‘ 14[mm] ‘

UMTS B2

UMTS B4 22.39 22.39 22.44 22.59 22.56 24.01 24.18 24.10 24.15 24.18
LTE Band 2 22.61 22.59 22.57 22.59 22.62 24.49 24.53 24.66 24.57 24.53
LTE Band 4 22.86 22.94 22.94 22.94 22.93 24.46 24.38 24.45 24.52 24.43
LTE Band 7 21.49 21.57 21.53 21.54 21.46 23.25 23.30 23.33 23.18 23.25
LTE Band 66 23.32 23.18 23.28 23.25 23.18 24.94 25.10 24.97 25.03 25.08
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1.2 Proximity Sensor Coverage for SAR measurements

coverage did not need to be assessed.

1.3 Proximity Sensor Tilt Angle Assessment

(KDB 616217 D04v01r0286.3)
As there is no spatial offset between the antenna and the proximity sensor element, proximity sensor

(KDB 616217 D04v01r02 §6.4)

The DUT was positioned directly below the flat phantom at the minimum measured trigger distance
with Bottom side parallel to the base of the flat phantom for each band. The EUT was rotated about
Bottom side for angles up to +45°. If the output power increased during the rotation the DUT was moved 1mm
toward the phantom and the rotation repeated. This procedure was repeated until the power remained reduced
for all angles up+45°.

Flat Phantom, Side View

o

$ Togger dis tarce

J

Proximity sensor tilt angle assessment (Bottom side) KDB 616217 86.4

Summary of Tablet Tilt Angle influence to Proximity Sensor Triggering (Bottom side)

Minimumdistance
atwhich power

Power reduction status

Tissue reduction was
maintained over-
45°
1800 MHz Tissue 8 mm On | On On On On On On On On On On
1900 MHz Tissue 8 mm On | On On On On On On On On On On
2600 MHz Tissue 8 mm On | On On On On On On On On On On
F-TP22-03 (Rev.00) 6/8 HCT CO.,LTD.
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1.5 Resulting test positions for Phablet SAR measurements

§6.2 §6.3 §6.4 Worst case distance
Wireless technologies Position Triggering Distance . e for Phablet SAR
Coverage Tilt Angle
[mm] [mm]
Rear 15 N/A N/A 14
WWAN
(UMTS B2/B4 Front 7 N/A N/A 6
/LTEB2/B4/B7/B66)
Bottom 8 N/A N/A 7

Note: FCC KDB Publication 616217 D04v01r02 Section 6 was used as a guideline for selecting SAR test
distances for this device when being used in phablet use conditions

F-TP22-03 (Rev.00) 718 HCT CO.,LTD.



HC,' FCC ID: A3LSMG715U1 Report No: HCT-SR-2107-FC004

HCTCOLLTD

2. Power reduction Verification for B48 Main Ant
This device uses a power reduction mechanism for SAR compliance for LTE band 48 operations
during voice or VolIP held to ear scenarios. (i.e. reducing output power for Head SAR compliance)

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

" Conducted Power[dBm]
Condition Wireless

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

RCV-on LTE 48 23.73 20.77

3. 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

. . Conducted Power[dBm]
Condition Wireless

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

2.4GHz 802.11b
RCV-on (Exclude 12/13ch) 20.81 11.40
2.4GHz 802.11g
(Exclude 12/13ch))
2.4GHz 802.11n
RCV-on (Exclude 12/13ch) 18.75 1141

5GHz 802.11a

RCV-on 18.51 11.69

RCV-on (Exclude 100-144ch) 18.57 10.78
RCV-on 5GHz 802.11n 20MHz 18.40 10.92
RCV-on 5GHz 802.11n 40MHz 17.25 11.55
RCV-on 5GHz 802.11ac 20MHz 18.19 11.75
RCV-on 5GHz 802.11ac 40MHz 16.14 11.68
RCV-on 5GHz 802.11ac 80MHz 14.36 11.84

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



HCT FCC ID: A3LSMG715U1 Report No: HCT-SR-2107-FC004

HCTCOLLTD

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

Downlink Carrier aggregation:

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

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

3. Per FCC KDB publication 941225 D0O5A v01r02, Section C)3)b)ii), PCC uplink channel was selected
at downlink carrier aggregation combinations. The downlink PCC channel was paired with the
selected PCC uplink channel according to normal configurations without carrier aggregation.

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

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

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

Wireloss ‘

Base Staton Simulatorn |- RF Comecios —’ o
Device

Power Measurement setup
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LTE Down Link 2CA Call Setup

PCC Setting : Channel/ RB/ BW/ Modulation

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

PCC Tx Power
LTE Single LTE Tx Power Delta

Combination PCCUL | PCCUL PCCDL PCCDL Modul RB Carrier Tx with DL CA | (2)-(1)
Band BW . RB
Ch. Freq. Ch. Freq. ation set Power (dBm) | Enabled (dBm)
Freq. (1) @)

2A-4A(1) 2 | 10 | 18900 | 1880 900 1960 |QPSK| 1| 24 24.45 24.28 -0.17
2A-4A(2) 2 | 20 | 19100 | 1900 | 1100 | 1980 |QPSK |1 | O 24.48 24.24 -0.24
2A-4A(1) 4 5 | 20375 | 1752.5 | 2375 | 2152.5 |QPSK | 1 | 24 24.40 24.25 -0.15
2A-4A(2) 4 5 | 20375 | 1752.5 | 2375 | 2152.5 |QPSK | 1 | 24 24.40 24.26 -0.14
2A-5A(1) 2 | 10 | 18900 | 1880 900 1960 |QPSK| 1| 24 24.45 24.42 -0.03
2A-5A(1) 5 | 10 | 20525 | 836.5 | 2525 | 8815 |QPSK|1| O 24.05 23.99 -0.06
2A-12A(2) 2 | 10 | 18900 | 1880 900 1960 |QPSK| 1| 24 24.45 24.48 0.03
2A-12A(2) 12 | 10 | 23095 | 707.5 | 5095 | 7375 |QPSK| 1| O 24.65 24.61 -0.04
2A-13A(1) 2 | 10 | 18900 | 1880 900 1960 |QPSK| 1| 24 24.45 24.46 0.01
2A-13A(1) 13 | 10 | 23230 782 5230 | 751 QPSK| 1| O 24.04 24.12 0.08
2A-66A(2) 2 | 20 | 19100 | 1900 | 1100 | 1980 |[QPSK|1| O 24.48 24.44 -0.04
2A-66A(2) | 66 | 15 | 132322 | 1745 |66786| 1745 |QPSK |1 | 74 25.00 24.81 -0.19
4A-4A(1) 4 5 | 20375 | 1752.5 | 2375 | 2152.5 |QPSK | 1 | 24 24.4 24.26 -0.14
4A-5A(1) 4 5 | 20375 | 1752.5 | 2375 | 2152.5 |QPSK | 1 | 24 24.4 24.24 -0.16
4A-5A(1) 5 | 10 | 20525 | 836.5 | 2525 | 8815 |QPSK|1| O 24.05 23.93 -0.12
5A-5A(1) 5 3 | 20635 | 847.5 | 2635 | 8925 |QPSK|1| O 23.96 23.90 -0.06
5B(1) 5 3 | 20635 | 847.5 | 2635 | 8925 |QPSK|1| O 23.96 24.10 0.14
12A-66A(2) | 12 | 5 | 23155 | 7135 | 5155 | 7435 |[QPSK|1| 0 24.70 24.59 -0.11
12A-66A(3) | 12 | 5 | 23155 | 7135 | 5155 | 7435 |[QPSK|1| 0 24.70 24.64 -0.06
12A-66A(4) | 12 | 5 | 23155 | 7135 | 5155 | 7435 |[QPSK|1| 0 24.70 24.59 -0.11
12A-66A(5) | 12 | 5 | 23155 | 7135 | 5155 | 7435 |[QPSK|1| 0 24.70 24.66 -0.04
12A-66A(2) | 66 | 15 | 132322 | 1745 |66786| 1745 |QPSK| 1| 74 25.00 24.88 -0.12
12A-66A(3) | 66 | 10 | 132622 | 1775 |67086| 2175 |QPSK|1| 0 24.77 24.89 0.12
12A-66A(4) | 66 | 15 | 132322 | 1745 |66786| 1745 |QPSK |1 | 74 25.00 24.90 -0.1
12A-66A(5) | 66 | 15 | 132322 | 1745 |66786| 1745 |QPSK |1 | 74 25.48 24.89 -0.59
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LTE Down Link 3CA Call Setup
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3) SCC2 Setting (Channel /RB/BW/Modulation )and call Connection

/N MI18R21

F-TP22-03 (Rev.00) 6/8 HCT CO.,LTD.



AaCT

HCTCO,LLTD

FCC ID: A3LSMG715U1

Report No: HCT-SR-2107-FC004

3CA Downlink Carrier aggregation Maximum conducted Powers

PCC SCC Tx Power

LTE S_ingle LPTOEWZ:
Combination PCC UL|Pcc UL|Pcc DL|PCC DL| Modul SeeBLISEEDl ST ™ oL cal DM
Band| BW i RB Band | BW Power (2)-(1)

Ch. Freq. Ch. Freg. | ation offset Ch. Freq. (dBm) E(';T;:Le)d

(1) @

13A-66A-66A(0)[13]10]23230| 782 | 5230 | 751 |QPSK|1 ] O 67236 | 2190 | 24.04 24.25 0.21
13A-66A-66A(0) |66 |15 |132322| 1745 (66786 | 2145 |QPSK |1 | 74 67236 | 2190 25.00 24.86 | -0.14
13A-66B(0) 13(10(23230| 782 | 5230 | 751 |QPSK| 1 0 66879 |2154.3| 24.04 24.26 0.22
13A-66B(0) 66 |15 [132322] 1745 |66786 | 2145 |QPSK |1 | 74 5230 | 751 25.00 24.88 | -0.12
13A-66C(0) |13[10]23230| 782 | 5230 | 751 |QPSK|1 ] O 66588 |2125.2| 24.04 24.28 0.24
13A-66C(0) 66 |15 [132322] 1745 |66786 | 2145 |QPSK |1 | 74 5230 | 751 25.00 24.87 |-0.13
66A-66C(0) |66 |15 |132322| 1745 |66786 | 2145 [QPSK |1 | 74 67236 | 2190 | 25.00 2487 |-0.13
66A-66C(0) |66 |15 |132322| 1745 |66786 | 2145 [QPSK |1 | 74 67236 | 2190 | 25.00 24.88 | -0.12
66A-66A-66A(0) |66 |15 [132322| 1745 |66786 | 2145 [QPSK |1 | 74 66536 | 2120 | 25.00 24.88 | -0.12
2A-2A-4A(0) 2 120119100 | 1900 | 1100 | 1980 |QPSK | 1 0 2175 |2132.5| 24.48 24.41 | -0.07
2A-2A-4A(0) 4 15 20375 |1752.5| 2375 [2152.5|QPSK |1 | 24 1100 | 1980 24.40 24.27 |-0.13
2A-2A-5A(0) 2 120119100 | 1900 | 1100 | 1980 |QPSK | 1 0 2525 | 881.5 | 24.48 24.36 | -0.12
2A-2A-5A(0) | 5 |10[20525]836.5 | 2525 [881.5 |QPSK |1 | O 1100 | 1980 | 24.05 23.94 | -0.11
2A-2A-12A(0) | 2 12019100 | 1900 | 1100 | 1980 |QPSK | 1 0 5095 | 737.5 | 24.48 24.24 | -0.24
2A-2A-12A(0) |12 |5 |23155| 713.5 | 5095 | 737.5 |QPSK | 1 0 1100 | 1980 24.70 2413 | -0.57
2A-2A-13A(0) | 2 2019100 | 1900 | 1100 | 1980 |QPSK | 1 0 5230 | 751 24.48 24.25 |-0.23
2A-2A-13A(0) |13]10|23230| 782 | 5230 | 751 |QPSK| 1 0 1100 | 1980 24.04 24.27 0.23
2A-2A-66A(0) | 2 |20(19100 | 1900 | 1100 | 1980 |QPSK | 1 0 66786 | 2145 24.48 24.45 | -0.03
2A-2A-66A(0) |66 |15 |132322| 1745 |66786 | 2145 |QPSK |1 | 74 1100 | 1980 25.00 24.89 -0.11
2A-4A-4A(0) 2 120119100 | 1900 | 1100 | 1980 |QPSK | 1 0 2000 | 2115 24.48 24.40 | -0.08
2A-4A-4A(0) 4 15 20375 |1752.5| 2375 [2152.5|QPSK | 1 | 24 2175 |2132.5| 24.40 24.35 | -0.05
2A-4A-5A(0) 2 120119100 | 1900 | 1100 | 1980 |QPSK| 1 0 2525 | 881.5 | 24.48 24.41 | -0.07
2A-4A-5A(0) 4 15 20375 |1752.5| 2375 [2152.5|QPSK | 1 | 24 2525 | 881.5 | 24.40 24.27 |-0.13
2A-4A-5A(0) 5 110]20525]836.5 | 2525 | 881.5 |QPSK | 1 0 2175 |2132.5| 24.05 24.23 0.18
2A-4A-13A(0) | 2 |20(19100 | 1900 | 1100 | 1980 |QPSK | 1 0 5230 | 751 24.48 24.46 | -0.02
2A-4A-13A(0) | 4 | 5 |20375 |1752.5| 2375 [2152.5|QPSK |1 | 24 5230 | 751 24.40 24.42 0.02
2A-4A-13A(0) 11311023230 | 782 | 5230 | 751 |QPSK | 1 0 2175 |2132.5| 24.04 24.14 0.10
2A-5A-66A(0) | 2 12019100 | 1900 | 1100 | 1980 |QPSK |1 | O 66786 | 2145 | 24.48 24.42 | -0.06
2A-5A-66A(0) | 5 |10]20525 | 836.5 | 2525 | 881.5 |[QPSK |1 | O 66786 | 2145 | 24.05 24.10 0.05
2A-5A-66A(0) |66 |15 |132322| 1745 |66786 | 2145 |QPSK |1 | 74 2525 | 881.5 | 25.00 24.87 | -0.13
2A-5B(0) 2 120119100 | 1900 | 1100 | 1980 |QPSK | 1 0 2426 | 871.6 | 24.48 24.42 | -0.06
2A-5B(0) 5 110]20525|836.5 | 2525 | 881.5 |QPSK |1 | O 900 | 1960 | 24.05 24.10 0.05
2A-12A-66A(0) | 2 ]20119100 | 1900 | 1100 | 1980 |QPSK| 1 0 66786 | 2145 24.48 24.31 | -0.17
2A-12A-66A(1) | 2 | 5 118900 | 1880 | 900 1960 |[QPSK |1 | 24 66786 | 2145 24.45 24.56 0.11
2A-12A-66A(0) |12 5 |23155 | 713.5 | 5155 | 743.5 |QPSK | 1 0 66786 | 2145 24.70 24.81 0.11
2A-12A-66A(1) |12 5 |23155| 713.5 | 5155 | 743.5 |QPSK | 1 0 66786 | 2145 24.70 24.80 0.10
2A-12A-66A(0) |66 |15)132047|1717.5|66511 |2117.5|QPSK | 1 0 5095 | 737.5 | 25.00 24.75 | -0.25
2A-12A-66A(1) |66 |15)132047|1717.5|66511 |2117.5|QPSK | 1 0 5095 | 737.5 | 25.00 24,70 | -0.30
2A-13A-66A(0) | 2 120119100 | 1900 | 1100 | 1980 |QPSK |1 | O 66786 | 2145 | 24.48 24.38 | -0.10
2A-13A-66A(0) |13]10]23230| 782 | 5230 | 751 |QPSK]| 1 0 66786 | 2145 24.04 24.14 0.10
2A-13A-66A(0) |66 |15 |132322| 1745 |66786 | 2145 [QPSK |1 | 74 900 | 1960 25.00 24.77 | -0.23
2A-66A-66A(0) | 2 120119100 | 1900 | 1100 | 1980 |[QPSK |1 | O 67236 | 2190 | 24.48 24.46 | -0.02
2A-66A-66A(0) |66 |15 |132322| 1745 |66786 | 2145 [QPSK |1 | 74 900 | 1960 | 25.00 25.00 0.00
2A-66B(0) 2 ]20119100 | 1900 | 1100 | 1980 |QPSK |1 | O 66693 |2135.7| 24.48 24.42 | -0.06
2A-66B(0) 66 |15 [132322] 1745 |66786 | 2145 |QPSK |1 | 74 900 | 1960 | 25.00 25.09 0.09
2A-66C(0) 2 120119100 | 1900 | 1100 | 1980 |QPSK |1 | O 66984 |2164.8| 24.48 24.43 | -0.05
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2A-66C(0) 66 [15]132322| 1745 |66786 | 2145 |QPSK 20 | 900 | 1960 | 25.00 24.90 -0.1

4A-4A-5A(0) | 4 | 5 |20375[1752.5] 2375 |2152.5|QPSK 10 | 2525 | 881.5 | 24.40 24.22 | -0.18

4A-4A-5A(0) 1020525 | 836.5 | 2525 | 881.5 |QPSK

[&)]

10 | 2000 | 2115 | 24.05 24.04 ] -0.01

4A-4A-13A(0) | 4 | 5 |20375 |1752.5| 2375 |2152.5[QPSK 10 | 5230 | 751 24.40 24.35 | -0.05

4A-4A-13A(0) |13]10]23230| 782 | 5230 | 751 [QPSK 10 | 2000 | 2115 | 24.04 24.28 | 0.24

4A-5B(0) 4 | 5120375 |1752.5| 2375 |2152.5|QPSK 5 | 2597 |888.7 | 24.40 24.35 | -0.05

4A-5B(0) 5 |10 [20525 | 836.5 | 2525 | 881.5 |QPSK 20 | 2175 [2132.5| 24.05 24.04 ] -0.01

5A-5A-66A(0) | 5 |10 [20525 | 836.5 | 2525 | 881.5 |QPSK 20 |66786 | 2145 | 24.05 24.05 | 0.00

5A-5A-66A(0) |66 |15 [132322] 1745 |66786 | 2145 |QPSK 5 | 2425 | 871.5 | 25.00 24.84 |-0.16

5A-66B(0) 5 |10 [20525 | 836.5 | 2525 | 881.5 |QPSK 5 |[66879 |2154.3| 24.48 24.18 -0.3

5A-66B(0) 66 |15 [132322] 1745 |66786 | 2145 |QPSK 10 | 2525 | 881.5 | 25.00 24.82 |-0.18

5A-66C(0) 5 |10 [20525 | 836.5 | 2525 | 881.5 |QPSK 20 |66984 [2164.8| 24.48 24.13 | -0.35

5A-66C(0) 66 |15 [132322] 1745 |66786 | 2145 |QPSK 10 | 2525 | 881.5 | 25.00 24.84 |-0.16

5B-66A(0) 5 |10 [20525 | 836.5 | 2525 | 881.5 |QPSK 20 |66786 | 2145 | 24.48 24.20 | -0.28

5B-66A(0) 66 |15 [132322] 1745 |66786 | 2145 |QPSK 10 | 2597 | 888.7 | 25.00 24.86 | -0.14

5A-66A-66A(0) | 5 |10 [20525 | 836.5 | 2525 | 881.5 |QPSK 20 |67236 | 2190 | 24.05 24.04 ] -0.01

5A-66A-66A(0) |66 |15 [132322] 1745 |66786 | 2145 |QPSK 20 |67236 | 2190 | 25.00 24.80 | -0.20

12A-66A-66A(0) 12| 5 |23155 | 713.5 | 5155 | 743.5 |QPSK 20 |67236 | 2190 | 24.70 24.79 | 0.09

12A-66A-66A(0) [66 |15 ]132047|1717.5]| 66511 |2117.5 | QPSK 20 |67236 | 2190 | 25.00 24.81 | -0.19

2A-4A-7A(0) 20119100 | 1900 | 1100 | 1980 |QPSK 20 | 3100 | 2655 | 24.48 24.43 | -0.05
2A-4A-7A(0) 5 20375 |1752.5]| 2375 |2152.5]|QPSK 20 | 3100 | 2655 | 24.40 24.30 -0.1
2A-4A-7A(0) 20120850 | 2510 | 2850 | 2630 |QPSK 20 | 2175 [2132.5| 23.36 23.35 | -0.01

2A-4A-29A(0) 20119100 | 1900 | 1100 | 1980 |QPSK 10 | 9715 | 722.5 | 24.48 2431 | -0.17

2A-4A-29A(0) 20375 |1752.5| 2375 |2152.5|QPSK 10 | 9715 | 722.5 | 24.40 24.26 | -0.14

2A-7A-7A(0) 20119100 | 1900 | 1100 | 1980 |QPSK 20 | 3100 | 2655 | 24.48 24.42 | -0.06

2A-7A-7A(0) 20120850 | 2510 | 2850 | 2630 |QPSK 20 | 900 | 1960 | 23.36 23.32 | -0.04

2A-7A-12A(0) 20119100 | 1900 | 1100 | 1980 |QPSK 10 | 5095 | 737.5 | 24.48 24.38 | -0.10

N INININRININAIN
(&)

2A-7A-12A(0) 20120850 | 2510 | 2850 | 2630 |QPSK 10 | 5095 | 737.5 | 23.36 23.46 | 0.10

2A-7A-12A(0) |12] 5 [23155] 713.5 | 5155 | 743.5 |QPSK 20 | 3100 | 2655 | 24.70 24.05 | -0.65

2A-12B(0) 2 |120{19100 ] 1900 | 1100 | 1980 |QPSK 10 | 5167 | 744.7 | 24.48 24.37 |-0.11

2A-12B(0) 12| 5 |23155 | 713.5 | 5155 | 743.5 |QPSK 20 | 900 | 1960 | 24.70 24.73 | 0.03

4A-4A-7A(0) 5 20375 |1752.5]| 2375 |2152.5]|QPSK 20 | 3100 | 2655 | 24.40 24.27 | -0.13

4A-4A-7A(0) 20120850 | 2510 | 2850 | 2630 |QPSK 10 | 2000 | 2115 | 23.36 23.34 | -0.02

20 | 3100 | 2655 | 24.40 24.24 ] -0.16

4A-4A-TA(L) 20120850 | 2510 | 2850 | 2630 |QPSK 10 | 2000 | 2115 | 23.36 23.33 | -0.03

4
7

AA-4A-7A(1) 4 |5 20375 ]1752.5| 2375 |2152.5|QPSK
7
4

4A-4A-12A(0) 5 20375 |1752.5]| 2375 |2152.5]|QPSK 10 | 5095 | 737.5 | 24.40 24.15 | -0.25

4A-4A-12A(0) |12] 5 |23155| 713.5 | 5155 | 743.5 [QPSK 10 | 2000 | 2115 | 24.70 24.75 | 0.05

4A-7A-7A0) |4 | 5 |20375|1752.5] 2375 |2152.5|QPSK 20 | 3100 | 2655 | 24.40 24.39 |-0.01

4A-7A-7A(0) | 7 |20]20850 | 2510 | 2850 | 2630 |QPSK 20 | 2300 | 2145 | 23.36 23.35 | -0.01

4A-7A-12A0) | 4 | 5 |20375 |1752.5| 2375 |2152.5[QPSK 10 | 5095 | 737.5 | 24.40 24.15 | -0.25

4A-7A-12A(0) | 7 ]20]20850 | 2510 | 2850 | 2630 [QPSK 10 | 5095 | 737.5 | 23.36 23.47 | 0.11

4A-7A-12A(0) |12] 5 |23155| 713.5 | 5155 | 743.5 [QPSK 20 | 3100 | 2655 | 24.70 24.76 | 0.06

4A-12B(0) 4 | 5120375 |1752.5| 2375 |2152.5| QPSK 5 | 5167 | 744.7 | 24.40 24.26 | -0.14

4A-12B(0) 12| 5 |23155| 713.5 | 5155 | 743.5 |QPSK 20 | 2175 |2132.5| 24.70 24.68 | -0.02

7A-12B(0) 7 120 {20850 | 2510 | 2850 | 2630 |QPSK 5 | 5167 | 744.7 | 23.36 23.43 | 0.07
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7A-12B(0) 12| 5 |23155| 713.5 | 5155 | 743.5 |QPSK 20 | 3100 | 2655 | 24.70 24.73 | 0.03
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