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Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

¢) |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:

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

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

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

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

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

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

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

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

DASY system configuration, as far as not given on page 1
DASY Version DASYS V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 415 0.90 mba/m
Measured Head TSL parameters (22002} "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 measurad 250 mW input power 2.44 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.56 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measurad 250 mW input power 1.58 Wikg
SAR for nominal Head TSL parameters normalized to 1W 6.21 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5130Q-26MQ
Retum Loss -309dB
General Antenna Parameters and Design
| Esectrical Delay (one direction) | 1.443 ns

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

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

according to the Standard.
No excessive foroe must be applied to the dipole arms, because they might bend or the soldered connections near the
feadpaint may be damaged.
Additional EUT Data
| Manutactured by SPEAG |
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DASY5 Validation Report for Head TSL

Date: 28.07.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d165

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

Medium parameters used; f =835 MHz; 0 =0.93 S/m; & =42.2; p= 1000 kg/m”
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349: ConvE(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 Phantom 4.9 (front); Type: QD O0L P49 AA: Serial: 1001

« DASYS252.10.4(1527); SEMCAD X 14.6,14(7483)

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

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

Peak SAR (extrapolated) = 3.62 W/kg

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

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

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

Maximum value of SAR (measured) = 3.23 Wikg

0dB =3.23 W/kg = 5.09 dBW/kg
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Impedance Measurement Plot for Head TSL
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Schmid & Partner v” &y 8 Service suisse détalonnage
Engineering AG z & C' servisio svizzero g tarstura
Zeughsusstrasse 43, BO04 Zurich, Switzeriand 77N N’/ S swiss Callbration Service

Accredaud by 1he Swes Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories 1o the EA
Multitateral Agreemant for the recognition of calibration certificates

Catbration Equipment used (MATE critical for calibration)

&
Pnde o

Accreditation No.: SCS 0108

This callbration certificate documents 1he traceability to natona! standards, which realza the phy
Tha measurements and the uncertainties with confidénce probabiity are given on the followng pages and are part of the certificate.

Al calibestions have baen conducted In the closed laboradary facility: emdronment temparature (22 = 3)°C and humidity < T0%.

I units of s (S1)

Cadbrated by

Prmary Standards D# Cal Date (Cantiticate No.) Scheduled Calibeation
Power mater NAP SN: 104778 03-Apr-19 {No. 217-02632\02803) Apr20

Powar sensor NRP-Z91 SN: 100244 03-Apr-19 (No. 217-02892) Ape20

Powar sensor NRP-291 SN: 103245 03-Agr-19 {No. 217-02833) Ape-20

Riefarence 20 0B Attenuator SN: 5058 (20K) 04-Apr18 {No. 217-02894) Apr-20

Typa-N mismatch combinaion | SN; 5047.2/ 06327 (4-Apr-18 (No. 217-02895) Apr20

Foference Probe EX30V4 SN: 7349 20-May-19 {No. EX3-7349_May18) May-20

DAE4 SN: 601 30-Ape-19 (No. DAE4-801_Aprig) Apr-20

Socondary Standurds D Check Dato (in house) Schedutad Check
Power metar E44198 SN: GB39512475 30-Oct-14 (in house chack Fab-19) in house check: Oct-20
Power sensor HP B481A SN; US37292783 07-0ct-15 {in house chack Oct-18) In house check: Oct-20
Pawer sensor HP B4STA SN:MY41062317  07-Oct-15 (in houss check Oct-18) In house check: Oct-20
RF generator RS SMT-06 SN: 100972 15-Jun-15 (in heuse chack Oct-16) In housa chack: Cct-20
Netwark Analyzer Agiient EB3SBA | SN: US41080477 31:Mar-14 (in houss check 0ct-18) In housa chack: Oct-19

Function

This calibeation carsficate shall not be reproduced except In full without written approvsd of 1he laboratory.

Issued: Septamber 19, 2019
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Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) 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) 1EC 82209-1, “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.

s 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.

s 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 nomnalized: 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 reg‘)jrted uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.10.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mha/m
Measured Head TSL parameters {22.0x02)"C 402+6% 1.37 mho/m =6 %
Head TSL temperature change during test <05°C -— ——
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.49 Wikg
SAR for nominal Head TSL parameters normalized to 1W 38.5 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAA measured 250 mW Input power 4.96 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20.0 W/kg = 16.5 % (k=2)
Body TSL parameters
Tha following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mho/m
Measured Body TSL parameters {(22.0:02)°C 53826% 1.50 mho/m =6 %
Body TSL temperature change during test <05°C —_ —_
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condiltion
SAR measured 250 mW input power 8.48 Wiy
SAR for nominal Body TSL parameters normalized to 1W 38.3 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW Input power 5.01 Wikg
SAR for nominal Body TSL parameters normalized to 1W 20.2 W/kg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impadance, transformed 1o feed point 4850-28|Q
Retum Loss -28.9d8
Antenna Parameters with Body TSL
Impedance, transformed to feed point 4320-34jQ
Retumn Loss -218dB
General Antenna Parameters and Design
| Electrical Delay (one direction) l 1.121 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 to the
second arm of the dipole. The antenna Is therefore short-circuited for DC-signais. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the pesition 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 connections near the

feedpoint may be damaged.

Additional EUT Data

| Manufactured by

SPEAG
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DASYS5 Validation Report for Head TSL

Date: 19.09.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1S00V2 - SN:2d015

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

Medium parameters used: f= 1800 MHz; o = 1.37 S/m; g, = 40.2; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2011)

DASYS2 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.64, 8.64, 8.64) @ 1800 MHz; Calibrated: 29.05.2019
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 30.04.2019
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

« DASYS5252,10.2(1504); SEMCAD X 14.6.12(7470)

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 = 108.6 V/m; Power Dnft = -0.06 dB

Peak SAR (extrapolated) = 17.9 Wikg

SAR(1 g) = 9.49 W/kg: SAR(10 g) = 4.96 W/kg

Maximum vafue of SAR (measured) = 14.9 W/kg

200

1600

2um

0dB =149 W/kg = 11.73 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 19.09.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz: Type: D1800V2; Serial: D1800V2 - SN:2d015

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

Medium parameters used: = 1800 MHz; o = 1.5 S/m; & = 53.8; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.44, 8.44, 8.44) @ 1800 MHz; Calibrated: 29.05.2019
o Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2019
« Phantom: Fiat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002

« DASYS5252.10.2(1504); SEMCAD X 14.6.12(7470)

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

Reference Value = 103.9 V/m: Power Drift = -0.03 dB

Peak SAR (extrapolated) = 16.83 W/kg

SAR(1 g) = 9.48 W/kg: SAR(10 g) = 5.01 W/kg

Maximum value of SAR (measured) = 14.4 W/kg

0dB = 14.4 W/kg = 11,58 dBW/kg
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Impedance Measurement Plot for Body TSL

1. 800000 GH;

28 345 pF

Ch\Avg= 20 a
| Cni: Seant 1 S00D0 GHe Step & 00000 Gz
| P e — -

Ifio.00 l- >1 1.800000 Gz

500
0.00

b
om0

15.00
$20.00

Stop 200000 GHa

Certticate No: D1800V2-2d015_Sep19 Page 8of8

F-TP22-03 (Rev.00) 153 /198 HCT CO.,LTD.



CT FCC ID: A3LSMG781V Report No: HCT-SR-2008-FC010

HCTCO,LTD
Calibration Laboratory of S, e Schweizorischer Kallbrierdienst
Schmid & Partner % (7 g Sorvice suisse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8008 Zurich, Switsorland WA oY/ S swiss Cailbration Service

e 0N
KRR

Accredited by the Swiss Accreditation Senvice (SAS) Accreditation No,: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates

cer HOTOWSSEY 0

Object

Calizration procedureds)

Calibeation date:

This calibraticn cenificate documents the traceability to national standards. which reslize the physical units of (80,
The me: and the L intias with confidence probability are given on the foltowing pages and are part of 1ha certificats.
Al calibrtions have been conducted in the closed lab y faciity: s peratre (22 4 3)°C and humidity < 70%,

Cabration Equipment used (MBTE critical for catbration)

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

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

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

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

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

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

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

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

Secondary Standards D Check Date (In houss) Scheduled Check

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

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

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

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

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

Calibrated by:

Appraved by:

Issund: January 22, 2020

This calibration cerificate shall nol be reproduced except in full without witten approve! of the tsboratory.
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Tha Swiss Accreditation Service is one of the signatorfes 1o the EA
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Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2018

c) |EC 62209-2, *Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 8 GHz)*, March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probabiiity of approximately 95%.
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Measurement Conditions
DASY systam configuration, as far as not given on page 1.
DASY Version DASYS V52.10.3
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations weare applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (220+0.2)°C 41.44+6% 1.389 mho/m = 6 %
Head TSL temperature change during test <05°C — -
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.85 Wikg
SAR for nominal Head TSL parameters normalized to 1W 39.9 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL conditicn
SAR measured 250 mW input power 5.13 Wiy
SAR for nominal Head TSL parameters normalized to 1W 20.7 Wikg £ 16.5 % (k=2)
Body TSL parameters
The foflowing parameters and caiculations were applied,
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220*C 533 1.52 mho/m
Measured Body TSL parameters (220202)°C 542:6% 1.50 mha/m + 8 %
Body TSL temperature change during test <05°C - e
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.83 Wikg
SAR for nominal Body TSL parameters normalized to 1W 39.8 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 519 Whkg
SAR for nominal Body TSL parameters normalized to 1W 20.9 W/kg + 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed 10 feed point 502Q+86.1jQ
Retumn Loss -243dB

Antenna Parameters with Body TSL

impedance, transformed to feed point 4710Q+88(Q
Retum Loss -22.6 4B

General Antenna Parameters and Design

| Electrical Delay (one direction) ] 1.194 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arms in order o 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 dipoie length is still
according to the Standard.

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

Additional EUT Data

| Manufactured by | SPEAG
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DASYS5 Validation Report for Head TSL

Date: 21.01.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d061

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

Medium parameters used: { = 1900 MHz; ¢ = 1.39 S$/m: g, = 41.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration
« Probe: EX3DV4 - SN7349; ConvF(8.6, 8.6, 8.6) @ 1900 MHz; Calibrated: 31.12.2019
» Sensor-Surface: |.4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated; 27.12.2019
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 100]

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

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

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

*eak SAR (extrapolated) = 18.3 Wikg

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

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

Ratio of SAR at M2 to SAR at M1 =54 4%

Maximum value of SAR (measured) = 15.3 W/kg

-3.49
-6.98
-10.46

-13.95

-17.44

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

Date: 21.01.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d061

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

Medium parameters used: f= 1900 MHz; o = 1.5 S/im: &; =542, p = 1000 ke/m’
Phantom section; Flat Section

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

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

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

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

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

Pcak SAR (extrapolated) = 17.3 Wikg

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

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

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

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

3.30
-6.59
-9.89
-13.18

-16.48

0dB =149 Wikg = 11.73 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of RV e, Schwetsariachis Kalloriordionst
Schmid & Partner - \\\:// = f \ be Service suisse d'étalonnage
Engineering AG T C servisio svizzaro di tarstors
Zoughausstrasse 43, 8004 Zurich, Switzerland Gy Y/ S swiss Calibration Service

Accrediled by the Swiss Accreditation Servicn (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of callbration cartificates

Calitration procedura(s)

Callbration date:

This calibeation canficate documents tha taceatidity to natkonal
Tha maasurements and the uncertaintias with confidence probabiity are glven on the following pages and e pant of the cedificats.

Accreditation No.: SCS 0108

Al calitealions have been conducted In the closed laboratory facilty: emironment temperalure (22 = 3)°C and humidty < 70%

Caiibration Equipment used {MATE criticad for callration)

AW S 17500 {
4 4|20y [ 7N a0 (7 %M
units of measuraments (SI1).

Primary Standards 0 ¢ Cal Date (Cartficata No ) Schedued Calibraton
Power mater NRFP SN: 104778 00-Ape-19 (No. 217-02852/02853) Aor-20

Power senscr NAP-291 SN 103244 03-Ape-19 (Na. 217-02892) Apr-20

Power sgnsor NRP-Z91 SN 103245 0G-Apr-19 (No, 217-02893) Agr20

Raferanca 20 dB Attenuatar SN; 5068 (20K) D4-Apr19 (No. 217-02694) Apr20

Type-N mismatch combination SN: 5047.2 1 06327 04-Apr19 (No. 217-02645) Apr20

Raterance Proba EX30V4 SN: 7348 20-May-19 (No. EX3-7349_May19) May-20

DAE4 SN: 601 30-Apr-19 (No. DAE4-01_Apr1g) Apr-20

Secondary Standards oM Check Dale (in house) Schaduled Chack
Powar mater E44158 SN: GB39512475 30-0ct-14 (In house check Fab-19) In house chack: Oct-20
Powar sensor HP 84314 SN: Us3rzeeraa 07-0ct-15 {In housa chack Oct-18) In house chack. Oct-20
Powar sensor HP 8481A SN:; MY21062317 07-Qct15 {In housa check Oct-18) In howse chack: Oct-20
RF generator R&S SMT.06 SN;: 100972 15-Jun-15 (in housa check Oct-18) in housa chack: Oct-20
Neatwork Analyzer Aglant EB3584A | SN: US41060477 31-Mar-14 (In house check Oct-18) In house chack: Oct-19
Calibeated by

fpproved by:

This calbration cenlficate shak not be raproducad except in full without written appeoval of the labaratory.
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Calibration Laboratory of

' S Schweizerischer Kalibrierdienst

Schmid & Partner Service suisse d'étalonnage
Engineering AG C  Servisio svizzero ditarstura

Zeughsusstrasse 43, 8004 Zurich, Switzerland S Swiss Calibration Service

Accrodited by the Swiss Accreditation Sarvics (SAS) Accreditation No.: SCS 0108

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

Muttilateral 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

¢) |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.

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 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.

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%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1,
DASY Version DASYsS V52.10.2
Extrapolation Advanced Extrapoiation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy,dz =5 mm
Frequency 2300 MHz = 1 MHz
Head TSL parameters
The following parameters and calcutations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.5 1.67 mba/m
Measured Head TSL parameters (220=202)°C 38426% 1.67 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 12.2 Wikg
SAR for nominal Head TSL parameters nommalized to 1W 48.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL corndition
SAR measured 250 mW Input power 585 Wikg
SAR for nominal Head TSL parameters normalized to 1W 23.3 Wikg £ 16.5 % (k=2)
Body TSL parameters
The {ollowing parameters and calcutations were apphed.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 529 1.81 mho/m
Measured Body TSL parameters (220+0.2)°C 51226% 1.84 mho/m £ 6 %
Body TSL temperature change during test <05"C .
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Conadition
SAR measured 250 mW input power 1.9 Wikg
SAR for nominal Body TSL parameters normalized to 1W 46.8 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW Input power 5.71 W/ka
SAR for nominal Bedy TSL parameters normalized to 1W 22,6 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 4840-22|0

Return Loss -328dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4530-14
Retum Loss -25.7 dB

General Antenna Parameters and Design

I Electrical Detay (one diracticn) | 1171 ns ]

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipoée. The antenna is therefore shon-circuited for DC-signals, On some of the dipoies, small end caps
are added 1o the dipole arms in order 1o improve matching when leaded 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 connections near the
feedpoint may be damaged.

Additional EUT Data

| Manufactured by | SPEAG
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DASYS5 Validation Report for Head TSL

Date: 26.08.2019
l'est Laboratory: SPEAG, Zunich, Switzerland
DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN:1010

Communication System: UID () - CW; Frequency: 2300 MHz

Medium parameters used: f = 2300 MHz; o = 1.67 S/m; & = 38.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
= Probe: EX3DV4 - SN7349; ConvF(8.15, 8,15, 8.15) @ 2300 MHz; Calibrated: 29.05.2019
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 30.04.2019
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Senal: 1001

o DASY5252.10.2(1504); SEMCAD X 14.6.12(7470)

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

Reference Value = 116,3 V/m; Power Drift = 0.00 dB

Peuk SAR (extrapolated) = 23.7 Wikg

SAR(1 g) = 12.2 W/kg; SAR(10 g) = 5.85 W/kg

Maximum value of SAR (measured) = 19.8 Wikg

an
’

e

-23.00

0dB=19.8 W/kg = 12.97 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 26.08.2019
Test Luboratory: SPEAG, Zurich, Switzertand
DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN:1010

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

Medium parameters used: f = 2300 MHz: 6 = 1.84 S/m; &, =51.2; p= 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.18, 8.18, 8.18) @ 2300 MHz; Calibrated: 29.05.2019
« Sensor-Surface: I.4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 30,04.2019
« Phantom: Flat Phantom 5.0 (back); Type: QD 000 PSO AA; Serial: 1002

« DASYS5252.10.2(1504); SEMCAD X 14.6.12(7470)

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

Reference Value = 108,0 V/m; Power Drift =-0.04 dB

Peak SAR (extrapolated) = 22.8 W/kg

SAR(I g) = 11.9 W/kg; SAR(10 g) =5.71 W/kg

Maximum value of SAR (measured) = 19.0 Wikg

.0

0dB=19.0 W/kg = 12.79 dBW/kg
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Calibration Laboratory of \&_\':/'/,. Schwalzsfecher Kafibrierdienst

Schmid & Partner is = Setvice suisse d'étslonnage
Engineering AG o Servizio svizzero di tarstura

Zeughausstrasse 43, 8004 Zurich, Switzerland 'v.,,‘ﬁyv* Swiss Calibration Service

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

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

Multitateral Ag for the gnition of calibration certificates

Chent

~ |

This calitration cerdificste documents the tracsability 1o national standards, which realize the physical units of measuremonts (SI),
The rits and the uncertai with confi bability are given on the following pagas and are part of the certificata,

Al caliorations have bean conducted in the closed @boratory faciity: envieonment temperaturs (22 + 3)°C and humidity < 70%

Calibration Equipment used (METE criticsl for calibwation)

Primary Standarts ow Cal Date (Certificate No.) Scheduled Calibeation

Power mater NRP SN 104778 03-Apr-19 {No. 217-02882/02893) Apr-20

Power sensor NRP-291 SN 103244 03-Apr-19 (No. 217-02892) Apr-20

Power sensor NRP-Z01 SN 103245 03-Apr-18 (No. 217-028083) Ape-20

Raferanca 20 dB Atteruator SN: 5058 (20k) 04-Apr-19 (No. 217-02894) Ape-20

Type-N mismaltch combinstion SN: 5047.2 /06327 04-Apr-19 (No, 217-02885) Ape-20

Referancs Probe EX30V4 SN 7348 31-Dec-19 (No. EX3-7349_Dec19) Dec-20

DAE4 SN e 27-Dec-18 (No. DAE4-631_Dec18) Dec-20

Secandary Standards D# Check Date (in house) Scheduled Check

Power metar E44156 SN: GB39512475 30-0ct-14 (in house check Feb-18} In house check: Oct-20

Powar sensor HP 84814 SN US37282783 07-0ct-15 (In house check Oct-18) In houss check: Oct-20

Power sensor HP BAB1A SN: MY&1082317 07-0ct-15 (in house check Oct-18) In house check: Oct-20

RF ganerator RES SMT-06 SN: 100872 15-Jun-15 {In housa check Oct-18) In house check: Oct-20

Network Analyzer Agilent EBISEA | SN: US41080477 31-Mar-14 (in housa check Oct-19) In house check: Oct-20
Name Function

Calibrated by: _8ifK )

Appeoved by

Issued: February 20, 2020

Thea calibration cestificate shall not be reproduced axcepl in full without written approval of the boratory.
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Calibration Laboratory of S8, Schwoizerischer Kalibrierdienst
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Accredited by the Swiss Accredtation Service (SAS) Accreditation No.: SCS 0108

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

Multitateral Ag; for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

s 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 Retumn Loss ensures low
reflected power, No uncertainty required.

o Electrical Delay: One-way deiay 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 systermn configuration, as far 2s not given on page 1.
DASY Version DASYS V52104
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantomn
Distance Dipole Canter - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 2450 MMz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied,
Temperaturo Permittivity Conductivity
Nominal Head TSL parameters 220°C 392 1.80 mha/m
Measured Head TSL parameters (22040.2)"C 38416% 1.86 mho/m £ 6 %
Head TSL temperature change during test <05°C - —
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 136 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

53.4 Wikg £ 17.0 % (k=2)

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

SAR measured 250 mW input power 6.20 Wikg

SAR for nominal Head TSL parameters normalized to 1W 249 Wikg £ 16.5 % (k=2)
Body TSL parameters

The following parameters and calculations were applied.
Temperature Parmittivity Conductivity

Nominal Body TSL parameters 220°C s52.7 1.95 mho/m

Measured Body TSL parameters {220202)"C 51426% 2.03 mhoim + 6 %

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

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

SAR measured 250 mW input power 13.2 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

51.5 Wikg £17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 250 mW input power 6.14 Wikg
SAR for nominal Body TSL parameters narmalized to 1W 24.2 Wikg £ 16.5 % (k=2)
Cartificate No: 02450V2;43_F0020 Page 3of 8
F-TP22-03 (Rev.00) 172 / 198 HCT CO.,LTD.



Ha- FCC ID: A3LSMG781V

HCT CO,LTD

Report No

: HCT-SR-2008-FC010

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point

5360+489j0

Return Loss -24.7 dB
Antenna Parameters with Body TSL

Impedance, transformed to feed point 5030+67Q

Retumn Loss -235dB
General Antenna Parameters and Design

Electrical Delay (one direction) ] 1159 ns

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

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antanna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according 1o the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is stilt

according to the Standard.

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

feadpoint may be damaged

Additional EUT Data

| Manufactured by

SPEAG

Centificate No: D2450V2-743_Faeb20
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DASYS5 Validation Report for Head TSL
Date: 20.02.2020
Test Laboratory: SPEAG. Zurich, Switzertand
DUT: Dipole 2450 MHz: Type: D2450V2: Serial: D2450V2 - SN:743
Communication System: UID 0 - CW; Frequency: 2450 MHz
Medium parameters used: f = 2450 MHz; ¢ = 1.86 S/m; & = 38.4; p = 1000 kg/m’

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

DASY52 Configuration
« Probe: EX3DV4 - SN7349; ConvF(7.98, 7.98, 7.98) @ 2450 MHz, Calibrated: 31.12.2019
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27,12.2019
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

« DASYS5252.10.4¢1527), SEMCAD X 14.6.14(7483)

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

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

Peak SAR (extrapolated) = 27.3 W/kg

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

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

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

Maximum value of SAR (measured) = 22.6 Wikg

-4.40
-8.80
-13.20

-17.60

-22.00

0 dB =226 W/kg = 13.55 dBW/kg

Certificate No: D2450V2-743_Feb20 Page50of 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 20.02.2020
Test Laboratory: SPEAG, Zurich, Switzerlund
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:743
Communication System: UID 0 - CW; Frequency: 2450 MHz )
Medium parameters used: = 2450 MHz: o = 2.03 S/m: &= 51.4; p = 1000 kg/m”
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2011)
DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.02, 8.02, 8.02) (@ 2450 MHz; Calibrated: 31.12,2019
o Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002

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

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

-4.40
-8.80
-13.20
17.60

-22.00

0dB=21.1 Wkg=13.24 dBW/kg

Certificate No: D2450V2-743_Feb20 Page 7ol 8
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Impedance Measurement Plot for Body TSL
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FCC

ID: ABLSMG781V

Report No: HCT-SR-2008-FC010

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughaussirasse 43, 8004 Zurich, Switzerland

Accradted by the Swiss Accreditabon Seevice (SAS)
The Swiss Accreditation Service is one of the signatories 1o the EA
Multitateral Agreement for the recognition of calibration certificates

Calbraton Equipmant used (MSTE critical for calibration)

“‘“I.. "/’
s\%'\ o/ / "3‘.

Schweizerischer Kalibrierdienst

Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

This calibration cerilicate documents the tracesbiity 10 national standards, which reallze the physicat uniis of measurements (S1),
The measurements end (he uncenainties with confidence probability are givan on the loliowing pagas and ara part of 1he canificaie.

All cafibrations have been conducted in the clased laboratory facility: ervironment tempeesturs {22 < 3)°C and humidity < 70%.

This calbration certificale shall not be rapeod

Pricary Standards DA Ca! Date (Cartificate No,) Schaduled Calibration

Power mater NRP SN: 104778 03-Apr-19 (No. 217-02832/020493) Ape-20

Powear sangor NRP-291 SN; 108244 03-Apr-19 (No. 217-02832) Apr-20

Powar sensor NRP-291 SN 103245 03-Apr-19 (No, 217-028983) Apt-20

Refarence 20 08 Attenualor BN 5058 (20k) 0d-Apr18 (No. 217-02824) Apt-20

Type-N mismatch combination BN; 5047.2 / 06327 04-Apr-19 (No. 217-02885) Apr-20

Aeterence Probe EX30VA SN; 7349 29-May-18 (No. EX3-7349_May15) May-20

DAE4 SN 80t 30-Ape-18 (No. DAE4-601_Apr19) Apr-20

Secandary Standards D¢ Check Date {in housa) Scheduled Check

Power matar E441658 SN: GB38S12475 30-Oct-14 (in house chack Feb-19) In heuse chack: Oct-20

Power sensor HP B4B1A SN: US3T2se7es 07-0ct-15 (in house chack Oct-18) In house chack: Oct-20

Power sensor HP B481A SN: MY&1092317 07-0ct-15 {in housa check Oct-18) In house chacke Oct-20

RF genenator RES SMT-06 SN: 100872 15Jun-15 (in house check Oct-18) In house check: Oct-20

Naotwork Analyzer Agilent EBISBA | SN: US41060477 31-Mar-14 {in house check Oct-18) In house check: Oct-18
Name Function

Calivemted by: Manuy S horato

Approved by

d excapt in tull withaut written approval of the laboeatory,

Cartificate No: D2600V2-1106_Sept2
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Calibration Laboratory of 5\‘.“:1'," 7%, g  Schwoizerischar Kalibri
Schmid & Partner M c Service sufsse d'étalonnage
Engineering AG T Servizio svizzeco di taratura
Zeughausstrasse 43, 8004 Zurich, Switzertand % ,/_\',—l\‘ ‘\‘,\? S  Swiss Calibration Service
Accreditad by 1ha Swiss Accreditation Service [SAS) Accreditation No.: SCS 0108

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

s 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
paraliel 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 paramelers are used to calculate the
nominal SAR result.

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

Certificate No: D2600V2-1106_Sep19 Page20f 8
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Measurement Conditions
DASY systemn configuration, as 1ar as not given on page 1.
DASY Version DASYS V52102
Extrapolation Advanced Extrapofation
Phantom Moduiar Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 2600 MHz =1 MHz
Head TSL parameters
The following parameters and casculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 38.0 1,96 mho/m
Measured Head TSL parameters (22.0+0.2)°C 37.326% 2.03 mho/m + 6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 14.5 Wikg
SAR for nominal Head TSL parameters normalized 10 1W 56.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 om” (10 g) of Head TSL condition
SAR measurad 250 mW input power 6.47 Wikg
SAR for nominal Head TSL parameters normalized to 1W 25.5 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 525 2.16 mho/m
Measured Body TSL parameters (220+02)°C 502=6% 22mham+6%
Body TSL temperature change during test <05°C - -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW Input power 14.1 W/kg

SAR for nominal Body TSL parameters

normalized o 1W

55.1 W/kg + 17.0 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 8.27 Whkg
SAR for nomina! Body TSL paramaters nommalized to 1W 24.7 Wikg = 16.5 % (k=2)
Certificato No: D2600V2-1106_Sep19 Page3o!8
F-TP22-03 (Rev.00) 180 / 198 HCT CO.,LTD.
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed paoint 4760-76j0
Retum Loss -21.8dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4510-48jQ
Retumn Loss -22.8d8

General Antenna Parameters and Design

| Electricai Delay (ane direction) | 1,149 ns |

After long term use with 100W radiated power, only a slight 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 cannected o the
second arm of the dipole, The antenna s thersfore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms In order to imprave matching when loaded according 1o the pasition as explained In the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overalt dipole length is still
according to the Standard,

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

Additional EUT Data
] Manutactured by ] SPEAG
Certificate No: D2600V2-1106_Sepi9 Page4 ol 8
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DASYS5 Validation Report for Head TSL

Date: 19.09.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1106

Communication System: UID () - CW; Frequency: 2600 MHz

Medium parameters used: f= 2600 MHz; a =2.03 S/m; & =37.3, p = 1000 kg.’m:‘
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.69, 7.69, 7.69) @ 2600 MHz; Calibrated: 29.05.2019
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2019
« Phantom: Flat Phantom 5.0 (front): Type: QD 000 P50 AA; Senal: 1001

« DASYS52 52.10.2(1504); SEMCAD X 14.6.12(7470)

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

Reference Value = 119.8 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 29.4 W/kg

SAR(1 g) = 14.5 W/kg: SAR(10 g) = 6.47 W/kg

Maximum value of SAR (measured) = 24.5 W/kg

0dB =245 W/kg = 13.89 dBW/kg

Certificate No: D2600V2-1106_Sap19 Page50l 8
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Impedance Measurement Plot for Head TSL

2 600000 GHz
B 086 pF

2.6000800 GHz

475720
766808 Q)
81.144 mlJ

103.37°

Stop 2.00000 Qke

815 di

420 oo

35 00
b0 00 Oh 1 fg = (20

Chi: Stam 240000 GHz  —

Stop 2 0000 OHa

Certiticate No: D26800V2-1106_Sep18 Page 6ol 8

F-TP22-03 (Rev.00) 183 / 198

HCT CO.,LTD.



-~
=CT FCC ID: A3LSMG781V Report No: HCT-SR-2008-FC010

HCTCO,LTD

DASYS5 Validation Report for Body TSL

Date: 19.09.2019

Test Laborutory: SPEAG, Zurich, Switzerland

DUT: Dipole 2600 MHz: Type: D2600V2; Serial: D2600V2 - SN:1106

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

Medium parameters used: = 2600 MHz; o = 2.22 §/m; & = 50.2; p= 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:

Probe: EX3DV4 - SN7349; ConvF(7.8, 7.8, 7.8) @ 2600 MHz: Calibrated: 29.05.2019
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAEA4 Sn601; Calibrated: 30,04.2019

Phantom: Flat Phantom 5.0 (back); Type: QD 000 PSO AA; Serial: 1002

DASYS52 52.10.2(1504); SEMCAD X 14.6,12(7470)

Measurement grid: dx=5mm, dy=Smm, dz=5mm
Reference Value = 110.6 V/m; Power Dnift =-0.04 dB
Peak SAR (extrapolated) = 28,9 W/kg

SAR(1 g) = 14.1 W/kg; SAR(10 g) = 6.27 W/kg
Maximum value of SAR (mcasured) = 23.8 W/kg

Certificate No: D2600V2-1106_Sep19 Page 7of 8
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of A, Schweizerischar Kalibrierdienst

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

Zeughausstrassa 43, 8004 Zurich, Switzerand % "f.\\«\"i S swiss Calibeation Service

Accreditad by the Swiss Accreditation Senvcs (SAS)

Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the racognition of calibration cartificates

Calbration Equipment usod (MATE critica# for calibratan)

msmmmmemmm:mmwmwmm,mmmmwmummuommts(ss).
MMmmwmmmMW'mWwﬂanmmmamm

Mmlmmmw-dmdnhdwmmwmmwwemw(&xsrc-\dmmkﬂydma.

Calitested by:

Approved by:

Name

Funation

mmm“mum-wmtulmmwtmammmmmw

Frimary Standards D4 Cal Dale (Cortfiicate No.) Scheduled Calibration
Pawer meter NAP SN; 104778 03-Apr-18 (No. 217-02692/02892) Apr20

Powee sansor NRP-281 SN: 103244 03-Apr-18 (No. 217-02892) Apr20

Power sensor NRP-291 SN 103245 0G-Apr-18 (No. 217-02883) Apr-20

Refersnce 20 dB Attenualor SN: 5058 (20K) 04-Ape-19 (No. 217-02804) Apr-20

Type-N migmaich combinalion | SN: 50472106327 D4-Apr-19 (No. 21702305 AD-20

Referance Proba EX3DVA SN: 3503 25-Mar-19 (No. EX3-3503_Mar19) Mas-20

DAED 5N: 501 30-Apr18 (No. DAEA-601_Apr19) Ape-20

Secondary Standards D # Cneck Data (in b Scheduled Check
Power mater E44188 SN GBI9512475 30-Oct-14 (in house check Feb-19) In house check: Oct-20
Power sensor HP B4G1A SN: US37202783 07-Oct-15 (In house check Oci-18) In house check: Oct:20
Power sensor MP 84814 SN MY41082317 07-0ct-15 {in house check Oct-18) In house check: Oct-20
RF generator AAS SMT-08 SN: 100972 15-Jun-15 (i house check Oct-18) in houso check: Oct-20
Network Anatyzer Agilent EB358A | SN: LiS41080477 31.:Mar-14 (1 houss chieck Oct-18) In house check: Oc-12
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Calibration Laboratory of S Schweizariacher Kalibrierdienst

Schmid & Partner c Service suisse d'étalonnage
Engineering AG Servizlo svizzero di tarsturs

Zeughausetrasse 43, 8004 Zurich, Switzerdand S Sswiss Catibration Service

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

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

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.

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

« 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 nommal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions

DASY system ceafiguration, as far 3s not given on page 1.

DASY Version DASYS V52,102

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

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

Frequency 5600 MHz = 1 MHz
5750 MHz + 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 359 4,71 mhoim
Measured Head TSL parameters (220+02)°C 35126% 4.53 mho/m +6 %
Head TSL temperature change during test <05°C - —
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Caondition
SAR measured 100 mW input power 8.21 Wiy

SAR for nominal Head TSL parameters

normalized 1o 1W

81.6 W/kg +19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition
SAA measured 100 mW input power 2.36 W/kg
SAH for nominal Head TSL parameters normalized 1o 1W 23.4 W/kg = 19.5 % (k=2)
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Head TSL parameters at 5600 MHz

The following parameters and calculations were applied,

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 355 5.07 mho/m
Measured Head TSL parameters (220+02)"C M46+6% 4.88 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 powar 8.46 W/kag

SAR for nominal Head TSL parameters

normalized to 1W

84.0 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 242 Wikg

SAR for nominal Head TSL parameters normahized to 1W 24.0 Wikg = 18.5 % (k=2)
Head TSL parameters at 5750 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 354 5,22 mho/m

Measured Head TSL parameters (22.0+0.2)°C 34426% 5.03 mho/m 26 %

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

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

SAR measured 100 mW input power 8.16 Wiy

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

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

SAR measured 100 mW Input power 2.32 Wikg

SAR for nominal Head TSL parameters normalized to 1W 23.0 Wikg = 19,5 % (k=2)
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Body TSL parameters at 5250 MHz

The following parameters and calculations were appbed.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220"C 489 5,36 mho/m
Measurod Body TSL parameters (22.0x02)°C 459+6% 551 mho/m 6 %
Body TSL temperature change during test <05°C - -
SAR result with Body TSL at 5250 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.60 Wikg

SAR for nominal Body TSL parameters

normalized to TW

75.4 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 212 Whkg

SAR for nominal Body TSL paramsters normalized to 1W 21.0 Wikg = 19.5 % (k=2)
Body TSL parameters at 5600 MHz

The fctlowing pasameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 485 5,77 mho'm

Measured Body TSL parameters {22.0202)°C 46226% 5.98 mho/m =6 %

Body TSL temperature change during test <05°C e e
SAR result with Body TSL at 5600 MHz

SAR averaged over 1 em’ (1 g) of Body TSL Condition

SAR measured 100 mW input powar 7.92 Wikg

SAR for nominal Body TSL parameters nomalized to 1W 78.5 Wikg + 19.9 % (k=2)

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

SAR measured 100 mW input powear 220 Wikg

SAR for nominal Body TSL parameters normalized to 1W 21.8 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5750 MHz
The following paramsters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.3 5.94 mho/m
Measured Body TSL parameters (220202)°C 46.0 6% 6,19 mha/m =6 %
Body TSL temperature change during test <05°C — -
SAR result with Body TSL at 5750 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.72 Wik
SAR for nominal Body TSL parameters normalized to 1W 76.6 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW input power 215 Wikg
SAR for noménal Body TSL parameters normalized to 1W 21.3 Wikg = 19.5 % (k=2)
Certificate No: DSGHzV2-1107_Sep12 Page 6ot 13
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedancs, transformed to feed point 4930Q-7412

Retum Loss -226dB
Antenna Parameters with Head TSL at 5600 MHz

impedance, transformed to faed point 5480-25/K2

Return Loss -258dB
Antenna Parameters with Head TSL at 5750 MHz

impedance, transformed to leed point 554€1-3.2{2

Heturn Loss -245dB
Antenna Parameters with Body TSL at 5250 MHz

Impedancs, transtormed 1o feed point 4890Q-52j0

Retum Loss -254 dB
Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 5580-16i0

Astumn Loss -249d8
Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to feed point 5640Q-22|Q

Retum Loss -23.9dB
General Antenna Parameters and Design

[ Etectrical Detay (one direction) | 1196 18 |

After fong term use with 100W radiated powsr, only & slight warming of the dipole near the feedpoint can be measured.

The dipole i3 made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order 1o Improve matching when loaded according to the position as axplained in the
*Msasurament Conditions” paragraph. The SAR data are not affected by this change, The overall dipole length is stil

according to the Standard,

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

feedpoint may be damaged.
Additional EUT Data

mnmmed by

SPEAG
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DASYS Validation Report for Head TSL

Date: 26.09.2019
Test Laboratory: SPEAG, Zurich, Switzerland

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

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 3750 MHz
Medium parameters used: f = 5250 MHz; 6 = 4.53 S/m; £ = 35.1; p = 1000 kg/m®

Medium parameters used: f = 5600 MHz; o = 4.88 S/m; & = 34.6; p = 1000 kg/m"

Medium parameters used: f = 5750 MHz; o = 5.03 S/m; &, = 34.4; p = 1000 kg/m'

Phantom section: Flat Section

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

DASY52 Configuration:

» Probe: EX3DV4 - SN3503; ConvF(5.4, 5.4, 5.4) @ 5250 MHz, ConvF(4.95, 4.95, 4.95) @ 5600
MHz, ConvF(4.98, 4.98, 4.98) @ 5750 MHz; Calibrated: 25.03.2019

* Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated: 30.04.2019

= Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Serial: 1001
o DASY5252.10.2(1504); SEMCAD X 14.6.12(7470)

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

Reference Value = 76.31 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 28.4 Wrkg

SAR(1 g) = 8.21 W/kg; SAR(10 g) = 2.36 W/kg

Maximum value of SAR (measured) = 18.6 W/kg

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

Reference Value = 76.39 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 31.7 Wikg

SAR(1 g) = 8.46 W/kg; SAR(10 g) = 2.42 W/kg

Maximum value of SAR (measured) = 19.8 Wikg

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

Reference Value = 74,34 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 32.1 Wikg

SAR(1 g) = 8.16 W/kg; SAR(10 g) = 2.32 W/kg

Maximum value of SAR (measured) = 19.5 W/kg
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10.00

-15.00

-20.00

-25.00

0dB = 18.6 Wike = 12.70 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 26.09.2019
Test Laboratory: SPEAG, Zurich, Switzerland

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

Communication System; UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 Mll/ Frequency: 5750 MHz
Medium parameters used: f = 5250 MHz; o =5.51 S/m; g, =46.9; p = 1000 kg/m

Medium parameters used: f = 5600 MHz; o = 5.98 S/m; &, =462, p = 1000 kg/m

Medium parameters used: = 5750 MHz; 0 = 6.19 S/m; & = 46.0; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS52 Configuration;

«  Probe: EX3DV4 - SN3503; ConvF(5.26, 5.26, 5.26) @ 5250 MHz, ConvF(4.74, 4.74, 4.74) @ 5600
MHz, ConvF{4,62, 4.62, 4.62) @ 5750 MHz; Calibrated: 25.03.2019

e Sensor-Surface: |.4mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated: 30.04.2019

« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
« DASY5252.10.2(1504); SEMCAD X 14.6.12(7470)

Dipole Calibration for Body 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 = 68.01 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 29.4 Wikg

SAR(1 g) = 7.6 W/kg; SAR(10 g) = 2.12 W/kg

Maximum value of SAR (measured) = 17.5 Wikg

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

Reference Value = 67.71 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 33.9 W/kg

SAR(1 g) = 7.92 W/kg: SAR(10 g) = 2.2 W/kg

Maximum value of SAR {measured) = 18.9 W/kg

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

Reference Value = 66.56 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 34.6 Wikg

SAR(1 g) =7.72 W/kg; SAR(10 g) = 2.15 W/kg

Maximum vilue of SAR (measured) = 18.7 W/kg
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0dB = 18.7 W/kg = 12.72 dBWikg
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impedance Measurement Plot for Body TSL
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