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Accradited by the Swiss Accredation Senvice (SAS) Accreditation No.: SCS 0108

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

cient  HCT (Dymstec)

Calibrabon procodured(s)

Calbrabon date:

May 27,2019

This calibeabion cerdificate documants the traceabilty fo national standards, which realize the physical units of measurements (S1).
The measurements and the unceraintios with corfidence protability are given on the following pages and are part of 1he canificate.

All calbrations have been conauctad In the ciosed laboratory taciity: enviconment temperature {22 + 37°C and tumidity < 70%

Calibestion Equipment used (MSTE critical for calibrstion)

Primary Standards D # Cal Data (Cantficate No ) Scheouled Calibeation
Powar meter NRP SN 104778 03-Apr-19 {No. 217-02892/02803) Apr20

Power sensor NRP-Z31 SN: 103244 03-Apr-18 (No. 217-02892) Ape-20

Power sensor NRP-291 SN 103245 03-Apr-18 (No. 217-02893) Ape20

Reference 20 dB Aftanuator SN: 5058 (20%) 04-Apr-18 (No. 217-028%4) Apr-20

Type-N mismalch combinabon SN: 5047.2 ) D327 04-Apr-18 (No. 217-02895) Ape-20

Reterence Probe EXIDV4 SN: 7406 26-Mar-18 (No. EX3-7405 Mar1d) Mar-20

DAEA SN: 801 30-Agr18 (No. DAE4-601_Apris) Ape-20

Sacondary Standards D * Check Date (in heuse) Schaduled Chack
Powar meter E44198 SN: GB39512475 30-0c2-14 {in house check Feb-18) in house check: Oct-20
Powar sansor HP 84814 SN: US37292783 07-Oct-15 (in houss check Oct-18) in house check: Oct-20
Power sansor HP 84814 SN: MY41082317 07-0ct-15 (in houses check Oct-18) In house chack: Oct-20
RF genarator RAS SMT-06 SN: 100872 15-Jun-15 (in house check Oct-18) in house chack: Oct-20
Network Analyzer Aglent EB3SBA | SN: US41000477 31-Mar-14 (in bouse check Oct-18) in house chack: Ocz-19

Calibrated by:

Appraved by:

Issued May 27, 2019

This catbration cartificate shall not be reproduced except in full without weittan appeoval of the aboratory
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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) 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 GH2)", July 2016

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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 mf)oned uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as nol given on page 1.
DASY Version DASYS V52.10.2
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Froquency 750 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 419 0.89 mha/m
Measured Head TSL parameters (220202)°C 420:8% 0.80 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 2.08 Wikg
SAR for nominal Head TSL parameters normalized to 1W 8.25 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1,36 Wikg
SAR for nominal Head TSL parameters normalized to 1W 5.40 W/kg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied,
Tomperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 555 0.96 mho/m
Measured Body TSL parameters (220x02)"C 55.0+8% 0.97 mho/m = & %
Body TSL temperature change during test <05°C - e
SAR result with Body TSL
SAR averaged over 1 cm? {1 g) of Body TSL Condition
SAR measured 250 mW Input power 2.14 Wikg
SAR for nomenal Body TSL parameters normalized to 1W B.48 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 1.41 Wikg
SAR for noménal Body TSL parameters normalized to 1W 5.60 Wikg = 16.5 % (k=2)

Cartificate No: D750V3-1014_May18
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5480+350

Return Loss - 249 dB
Antenna Parameters with Body TSL

Impedance, transformed to feed point 48.7Q-03iQ

Retumn Loss -47.0d8
General Antenna Parameters and Design

| Esectrical Delay (one direction) | 1.040 ns |

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

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

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

[ Manutactured by

SPEAG
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DASYS5 Validation Report for Head TSL

Date: 27.05.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN: 1014

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

Medium parameters used: =750 MHz; o = 0.9 S/m; g, = 42; p = 1000 kg/m"
Phantom section: Flat Section

Measurement Standard: DASYS (JEEE/TEC/ANSI C63,19-2011)

DASYS52 Configuration:
 Probe;: EX3DV4 - SN7405; ConvF(10.31, 1031, 10.31) @ 750 MHz:; Calibruted: 25.03.2019
e Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2019
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001

o DASYS252.10.2(1495), SEMCAD X 14.6.12(7450)

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

Reference Value = 58.49 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 3,17 Wikg

SAR(1 g) = 2.08 W/kg; SAR(10 g) = 1.36 W/kg

Maximum value of SAR (measured) = 2.79 Wikg

dB
0

-2.40
-4.80
-7.20
-9.60

-12.00

0 dB =2.79 Wikg = 4.46 dBW/kg

Cartificate No: D750V3-1014_May19 Page 50f8
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Impedance Measurement Plot for Head TSL

548120
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DASYS5 Validation Report for Body TSL

Date: 27.05.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN: 1014

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

Medium parameters used: f = 750 MHz; o = 0.97 S/m; & = 55; p = 1000 kg/m’
Yhantom section: Flat Section

Measurement Stundard; DASYS (IEEE/TEC/ANSI C63.19-2011)

DASY52 Configuration:
=  Probe: EX3DV4 - SN7405; ConvF(10.6, 10.6, 10.6) @ 750 MHz; Calibrated; 25.03.2019
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2019
= Phantom: Flat Phantom 4.9 (Back): Type: QD O0R P49 AA; Senal: 1005

« DASYS52 52.10.2(1495);: SEMCAD X 14.6.12(7450)
Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5Smm
Reference Value = 55.01 V/m; Power Drift = -0.00 dB
Peak SAR (extrapolated) = 3.22 W/kg

SAR(I g) = 2.14 W/kg: SAR(10 g) = 1.41 W/kg
Maximum value of SAR (measured) = 2.86 W/kg

d8
0

-2.40
4.80 .

7,20 :
-9.60

-12.00

0 dB = 2.86 W/kg = 4,56 dBW/kg
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Impedance Measurement Plot for Body TSL
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HCTCO,LLTD
Calibration Laboratory of S, o Schwelzerischer Kaflbriordienst
Schmid & Partner SN [ (s: Service sulsse d'étalonnage
Engineering AG 5 : Sarvizio svizzero di taratura
buqnhgumg& 8004 Zurich, Switzerland iﬁﬁg \w ',4' S swiss Calibration Service

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

Client

Calbration procedureds)

Calibration date:
Y J

3 #4120 / 9./ 100! 7.1 ]
This calibeation certificate docurnants the traceabiiity to nationsd realize Me physical units of measurements (SI),
Tha measurements and the uncartainties with confidonce probability ara gven an the fallowing pages and are part of 1ha cartilicate.

Al calibrations have bean conducted In the ciased laboratory faciity: enviranment temparatura (22 = 3)°C and humidity < 70%,

Accreditation No.: SCS 0108

Caibration Equpment used (METE criticsl Tor calibeston)

Premary Standards ID# Cal Date {Cestificate No.) Scheduled Caibration

Power meter NAP SN: 104778 03-Apr-18 (No. 217-02892/02693) Apr20

Power sensor NAP-Z91 SN: 103244 0G-Ape-19 (No. 217-02892) Apr 20

Power sensor NAP-Z91 SN. 103245 03-Ape-19 (No. 217-02865) Apr-20

Raferance 20 4B Atenustor SN: 5058 (204) 04-Ape-19 (N0, 217-02854) Agr20

Type-N mismaich combination | SN; 5067.2/ 06527 04-Apr-19 (No. 217-02865) Agr20

Rsfarence Probe EX30VA SN: 7349 29-May-19 {No. EX3-7348_May19) May-20

DAE4 SN 601 30-Apr-19 (Na. DAE4-601_Agri9) Agr20

Secondary Standards 1] Chack Date (n houss) Schedulad Check

Power meter E44198 SN GB39512475  30-Oct-14 (in houss chack Fab-19) in house check: Oct-20

Power sansor HP 84314 SN.US37292783  07-Oct15 {in house chack Oct-18) in house check: Oct-20

Power sansor HP 84814 SN:MYV41092317  07-Oct-15 (in house chack Oct-18) in house chack: Oct-20

RF generstor AAS SMT-06 SN; 100972 15.Jun-15 (in housa check Oct-18) In house check: Oct-20

Natwork Analyzer Aghant 83584 | SN: US$1080477  31-Mar14 (in housa chick Oct-18) In house check: Oct-19
Narmo Function

Approved by:

This calibeation cectificate shall not be rapreduced except In full without wiitien eppeoval of the laboratory,
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Calibration Laboratory of

S Schwelzerischor Kalibrierdienst

Schmid & Partner C  Service suisee détalonnage
Engineering AG Sorvizio svizzero di tarntura

Zeughausstrasse 43, BI04 Zurich, Switzerland S Swiss Calibration Service

hecrediied by the Swiss Accreditation Sarvice (SAS) Accraditation 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 Technigues”, June 2013

b) IEC 62208-1, "“Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

* 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: DE3SV2-441_Aug19 Page2 ol 8
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Measurement Conditions

DASY systemn configuration, as far as not given on page 1.
DASY Vaersion DASYS v52.102
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz2 = 5mm
Frequency 835 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.90 mho/m
Measured Head TSL parameters (220+02)"C 425+6% 0.92 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 2.45 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.69 Wrkg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAH measured 250 mW input power 1.58 Wikg
SAR for nominal Head TSL parameters normalized to 1W 6.26 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Pormittivity Conductivity
Nominal Body TSL parameters 220°C 55.2 0.97 mhoim
Measured Body TSL parameters (220+02)°C 553:6% D.98 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 Condition
SAR measured 250 mW input power 245 Whkg

SAR for nominal Body TSL parameters normalized to 1TW

9.73 Wikg = 17.0 % (k=2)

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

SAR measured 250 mW input power

1.60 Wiko

SAR for nominal Body TSL parameters normalized to 1W 6.36 Wikg = 16.5 % (k=2)
Certificate No: DE35V2-441_Aug19 Page 30l 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5140+05|Q
Return Loss -366dB

Antenna Parameters with Body TSL

Impedance, transformed to feaed point 5240+47iQ
Return Loss -258dB

General Antenna Parameters and Design

| Etectrical Delay (one direction) | 1.370 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
sacond arm of the dipoie. The antenna is therefore short-circuited for DC-signals, On some of the dipoles, small end caps
are added 10 the dipole arms In order to improve matching when loaded according 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
Centificate No: DB35V2-441_Aug19 Paged of 8
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DASY5 Validation Report for Head TSL

Date: 23.08.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:441

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

Medium parameters used: f =835 MHz; 6 = 0.92 S/m; & =42.5; p = 1000 kg/m"
Phantom section: Flat Section

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

DASY52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(9.89, 9.89, 9.80) @ 835 MHz; Calibrated: 29.05.2019
» Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics; DAE4 Sn601; Calibrated: 30.04.2019
o Phantom: Flat Phantom 4.9 (front); Type: QD O0L P49 AA: Serial: 1001

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

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

Reference Value = 63.24 V/m; Power Drift = 0,00 dB

Peak SAR (extrapolated) = 3.69 W/kg

SAR(1 g) = 2.45 W/kg: SAR(10 g) = 1.58 W/kg

Maximum value of SAR (measured) = 3.27 W/kg

=3

2.0

400

18.00

0 dB =3.27 Wikg = 5.15 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 23.08.2019
Test Laboratory: SPEAG, Zurich, Switzeriand
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:441
Communication System: UID 0 - CW; Frequency: 835 MHz
Medium parameters used: = 835 MHz: o = (.98 S/m; & = 55.3; p= 1000 kg/m’

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

DASY352 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(10.16. 10.16, 10.16) @ 835 MHz; Calibrated: 29.05.2019
« Sensor-Surface: | .4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated; 30.04.2019
« Phantom: Flat Phantom 4.9 (Back): Type: QD 00R P49 AA; Serial: 1005

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

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

Reference Value = 59,11 V/m; Power Drift =-0.02 dB

Peak SAR (extrapolated) = 3.68 W/kg

SAR(1 g) = 2.45 W/kg; SAR(10 g) = 1.6 W/kg

Maximum value of SAR (measured) = 3.27 Wikg

80

eg0

18.08

0dB = 3.27 W/kg = 5.15 dBW/kg
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Impedance Measurement Plot for Body TSL
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Accrodited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multliateral Agreement for the recognition of calibration certificates

Calbration date:

Calibration Equpment used (METE critical for calibrsbon)

A /-\
o

Accreditation No.: SCS 0108

This calioration ceniticate documents the traceabliity to national standards, which realize the physical units of measurements (S1),
The measuremants and the uncanainties with confidence probability are gven on the following pages and are part of the certificate.

All calorations have boan conducted it tha ciosed laboratory faclity: snvironment temperature (22 = 3)°C and humidity « 70%.

This calorabion cartificate shal not be roprod

o excep! in ull without written approval of the laboratory.

Primary Standards De Cal Date (Certificate No.) Scoheduted Calbration

Power mater NAP SN: 104778 03-Ape-19 (No, 217-02832/02083) Agr-20

Power sensor NRP-281 SN: 103244 03-Ape-19 (No. 217-02892) Apr-20

Power sensor NRP-291 SN: 103245 03-Apr-19 (No. 217-02863) Apr-20

Ratarance 20 dB Atenuator SN: 5058 (20x} 04-Apr-19 (No. 217.02864) Agr-20

Type-N mismatch combination SN 5047.2/ 08327 04-Apr-19 (No, 217-02865) Ape-20

Ratarance Proba EX3DV4 SN 7349 28-May-19 (No, EX3.7349_May19) May-20

DAE4 SN 601 30-Apr-1§ (No. DAE4-801_Apr19) Ape-20

Secondary Standards D# Check Data (in house) Scheduled Chack

Power metor E44198 SN: GB38512475 30-0ct-14 (in house check Feb-13) In house check; Oct-20

Power sensor HP 84814 SN: US37262783 07-0ct+15 (in house check Oct-18) In house check: Oct20

Power sensor HP 8481A SN MY41082317 07-0ct:18 (0 house check Oct-18) In house check: Oc1-20

RF generator RAS SMT-06 SN: 100972 15-Jun-15 {in house check Oct-18) In house check: Oct-20

Natwork Analyzer Agilert EB358A | SN: US41080477 31-Mar-14 {in houss check Oct-18) I house check: Oct-19
Name Function

Approved by:

Issued: Seplember 19, 2018

Certificate No: D1800V2-2d015_Sep19
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Calibration Laboratory of ~<t"_;/’» S Schweizerischer Kalibrierd)
Schmid & Partner m ¢ Service suisse d'étalonnage
Englneenng AG e Sorvizio svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzerland % ,_ﬁ\_s’ S swiss Calibration Service
Accredited by the Swiss Accreditation Servics (SAS) Acereditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muitiiateral 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) 1IEC 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 GH2)", July 2016

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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.

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

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

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

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

Certificate No: D1800V2-2d015_Sep18 Page2of8

F-TP22-03 (Rev.00) 89 /112 HCT CO.,LTD.



¥
HCT FCC ID: A3LSMR825

HCT CO,LTD

Report No: HCT-SR-2001-FI004

Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52,102
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 (220+02)"C 40226% 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 8.49 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
SAH measured 250 mW Input power 4.86 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 20.0 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mho'm
Measured Body TSL parameters (220+02)°C 538:x6% 1.50 mha/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 Condition
SAR measured 250 mW input power 9.48 Wikg
SAR for nominal Body TSL parameters normalized to 1W 38.3 W/kg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL condition
SAH measured 250 mW input power 5.01 Wikg
SAH for nominal Body TSL parameters nommalized to 1W 20.2 W/kg = 16.5 % (k=2)

Certificate No: D1800V2-2d015_Sep19
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, transformed to feed point 44850-28jQ
Retum Loss -288d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4320-34 Q2
Retum Loss -21.8dB

General Antenna Parameters and Design

[ Electrical Detay (one direction) | 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 semirgid coaxial cable. The center conductor of the feeding line is directly connected 1o 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 dipale 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 overali dipole length s 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

Centificate No: D1800V2-2d015_Sep18 Paged ol 8
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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: D1800V2 - SN:2d015

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

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

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

DASYS52 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

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

Reference Value = 108.6 Vim; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 17.9 W/kg

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

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

W

400
LR
1200
16.90
21,00

0dB =149 W/kg = 11.73 dBW/kg
C—emhcale No: D1800V2-2d015_Sep19 Pagesal8
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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/TEC/ANSI C63.19-2011)

DASYS52 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: 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=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) = 16.8 Wrkg

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

Maximum value of SAR (measured) = 14.4 Wikg

=3

1500

2080

0dB =144 Wikg=11.58 dBW/kg

Certificate No: D1800V2-2d015_Sep19 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Partner Sarvice suisse o dtalonnage
Engineering AG Servizio svizzero di taratura

Zaughausstrasso 43, 8004 Zurich, Switzerand Swiss Calibration Service

Accendited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
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Primary Standards D% Cai Date (Cortificate No.) Scheduded Calbralicen
Power metar NRP SN: 104778 04-Apr-18 (No. 217-02672/02673) Apr-19

Power sensce NFAP-281 SN: 108244 04-Apr-18 (No. 217-02672) Apr-19

Power senser NRP-Z81 SN: 108245 04-A0r-18 (NO. 217-02673) Ape-19

Raferance 20 dB Attanuator SN: 5058 (20Kk) 04-ADr-18 (No. 217-02682) Ape-19

Type-N mismatch combination | SN: 5047.2/06327  04-Apr-18 (No. 217-02683) Ape-18

Reterence Probe EX3DVA SN- 7348 91-Dac-18 (No. EX3-7349_Dec18) Dec-18

DAE4 S: 601 04-Oct-18 (No. DAE4-501_Oct18) ou-18

Secondary Standards D # Check Date (in house) Scheduled Chack
Powar metar E44196 SN: GB33612475 07-0ct15 (in house check Fob-19) In housa chack: Oct-20
Power sansor HP 8481A SN; USa7292783 07-Oct-15 {in house chack Oct-18) In house check: Oct-2)
Power s2nsar HP 84814 SN: MY41092317  07-Oct-15 {in house chack Oct-18) In house check: Oct-20
AF gensrator ARS SMT06 SN 100872 15Jun-15 (in hausa chack Oct-18) in house check: Oct-20
Network Analyzer Aglont EB3SBA | SN: US41080477 1-Mar-14 (in house chock Oct-18) In house check: Oct-19

Name Function

Issued: February 21, 2019

mmmmwumwmmmmwdmw.
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Muitilaterai 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 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:

* 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 phantomn 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%.

Centificate No: D1900V2-5d032_Feb19 Pago 2ot B8
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52102
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 2 1 MMz
Head TSL parameters
The following paramelers and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220C 40,0 1.40 mha/m
Measured Head TSL parameters (220+02)°C 409 :6% 1.38 mho/m + 6 %
Head TSL temperature change during test <05°C —een -
SAR result with Head TSL
SAR averaged over 1cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.87 Wikg
SAH for nominal Head TSL parameters normalized to 1W 40.0 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW Input power 517 Wiy
SAR for nominal Head TSL parameters normalized to 1W 20.9 Wikg = 16.5 % (k=2)
Body TSL parameters
The loflowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1.52 mho/m
Measured Body TSL parameters (220=02)°C 536+6% 1.47 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 Condition
SAR measured 250 mW input power 9.71 Wikg
SAR for nominal Body TSL parameters normalized to 1W 39.7 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 5.13 Wiy
SAR for nominal Body TSL paramaters normatized to 1W 20.8 Wikg = 16.5 % (k=2)
Certificate No: D1900V2-50032_Feb19 Page 30f8
F-TP22-03 (Rev.00) 98 / 112 HCT CO.,LTD.
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Appendix (Additional assessments outside the scope of SCS 01 08)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 4880+66 10
Retum Loss -236dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 660Q+67jQ
Return Loss -222d8

General Antenna Parameters and Design

| Efectrical Delay (0w direction) | 1.198 ns

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

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

Certificats No: D1900V2-5d032_Feb19 Page 4 ol 8
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DASYS Validation Report for Head TSL

Date: 21.02.2019
Test Laborutory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d032

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

Medium parameters used: f = 1900 MHz; o = 1.38 S/m; &, =40.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.26, 8.26, 8.26) @ 1900 MHz: Calibrated: 31,12.2018
« Sensor-Surface: L.4mm (Mechanical Surface Detection)
» Elecuonics: DAE4 Sn601; Calibrated: 04.10.2018
= Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Serial: 1001
e DASYS252.10.2(1495). SEMCAD X 14.6.12(7450)
Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=5mm
Reference Value = 109.8 V/m; Power Drift =-0.01 dB
Peak SAR (extrapolated) = 18.2 W/kg

SAR(I g) = 9.87 W/kg: SAR(10 g) = 5.17 W/kg
Maximum value of SAR (measured) = 153 W/kg

-4.00
-8.00
-12.00

-16.00

-20.00

0dB =153 W/kg = | |.85 dBW/kg

Certificate No: D1800V2-5¢032_Feb19 Page 50l 8
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Impedance Measurement Plot for Head TSL

] 1.800000 GHz 4878103
553.55 pH §.6083 0
3 >N\ 1.800000 GHz 86,120 mU
- 88108 *°
N\
ch1Awg= 20
Chl: Srant 170000 GHy —— Step 210000 GHe
** -
;::’ >1 1.800000 4z -23.593 dB
0.00
0%
e e —— — —
15 00 —— B =
o0 i, -+
: —
00 ! 2
00 ,
20 iy
fao00  Lentavge by \/
_ChI: Stan 170000 Rz — Stop 210000 GHE
Certificate No: D1900V2-5d032_Febig Page 6 of 8

F-TP22-03 (Rev.00) 101 /112 HCT CO.,LTD.



H'a- FCC ID: A3LSMR825 Report No: HCT-SR-2001-FI004

HCTCO,LLTD

DASYS5 Validation Report for Body TSL
Date: 21.02.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d032
Communication System: UID 0 - CW; Frequency: 1900 MHz
Medium parameters used: f = 1900 MHz; o = 1.47 S/m; g, = 53.6; p = 1000 kg/m"
Phantom section: Flat Section
Measurement Standard; DASYS (IEEE/IEC/ANSI C63.19-2011)
DASY32 Configuration;
» Probe: EX3DV4 - SN7349; ConvF(8.23, 8.23, 8.23) @ 1900 MHz; Calibrated: 31.12.2018
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 04.10.2018
e Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002

« DASYS5252.10.2(1495): SEMCAD X 14.6.12(7450)
Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5Smm, dy=5Smm, dz=5mm
Reference Value = 104.5 V/m; Power Drift =-0.03 dB
Peak SAR (extrapolated) = 17.3 W/kg

SAR(I g) =9.71 W/kg; SAR(10 g) =5.13 W/kg
Maximum value of SAR (measured) = 14.6 W/kg

-4.00
-8.00
-12.00

-16.00

-20.00

0dB = 14.6 W/kg = 11.64 dBW/kg
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Impedance Measurement Plot for Body TSL
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Client

Calibention Equipment used (MATE cetical for callbration)

Accreditation No.: SCS 0108

This catbration certificate documants the tracenbiity 10 national standaras, which raalize the physical units of

ts (S1),

The messuremants and the unceraintes with confidence probabiity are given on the following pages and are part of the certificale.

All caftirations haye baen conductad in the closed ksboratoty faciilty: emdranmant iempenstire (22 4 3)°C and humidity < 70%,

Caliorated by:

Name

Function

This calibration cedificate shall not be raproduced axcept In tul withowut wntton approval of the laboratory.

Standards L2} Gal Dato (Cortdcata No. | Scheduled Calbration

Power meter NAF SN 104778 03-Apr-19 (No. 217-02862/02693) Agr20

Power sansor NRP-Z31 SN 102244 03-Apr-19 (No. 217-02862) Apr20

Powes sansor NRP-Z91 SN: 1032458 03-Apr-19 (No. 217-02863) Apr20

Feferance 20 dB Attaruator SN: 5058 (20k) 04-Ape-19 (No. 217-02894) Apr20

Type-N mismateh cembination SN; 5047.2 / 06327 04-Apr-18 (No. 217-02835) Apr20

Reforance Probe EX3DV4A SN; 7340 29.May-14 (No. EX3-7343_May19) May-20

DAE4 8N; 601 30-Apr14 (No, DAES-E01_Apr19) Apr-20

Sacondary Standards 10 ¥ Chack Data {n house) Scheduled Chack
Pawer meder E44108 SN: GBAa5512475 30-Oct-14 (in house check Feb-18) In hawss check; Oct-20
Power sansar HP B481A She USa7TeaeTes 07-0ct-15 (in house check Oct-18) In house check: Oct20
Powes sersar HP 84814 SN MY41082317 07-0ct-15 {in house check Oct-18) In house check:; Oa1-20
AF genecstor AAS SMT-06 SN: 100972 15Jun-15 (in hause check Oct-18) I heuse cheok: Oct-20
Network Analyzar Agient EBISBA | SN: US41080477 31-Mar-14 (in house chack Oct-18) In house chack: Oct-20
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Calibration Laboratory of

S Schweizerischer Kalibrinedienst

Schmid & Partner N— (s: Service suisse d'étalonnage

Engineering AG v Servizio svizzero di taratura
Zeughausstrassa 43, 8004 Zurich, Switzertand % ,ﬁ\\ S swiss Calibration Service
Accredasd by the Swiss Accreditation Seevice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateras 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

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.

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 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: D2450V2-865_Nov19 Page20i8
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Measurement Conditions
DASY systemn configuration, as far as not given on page 1.
DASY Version DASYS V52103
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 392 1.80 mhe/m
Measured Head TSL parameters (220202)°C 382+6% 1.84 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 13.3Whkg
SAR for nominal Head TSL parameters normalized to 1W 52.3 W/kg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g} of Hoad TSL cordition
SAH measured 250 mW input power 6.17 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.4 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations wers applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 527 1.95 mho/m
Measured Body TSL parameters (220+02)°C 508:6% 2.0t mho/m+86%
Body TSL temperature change during test <D5°C -
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.1 Wikg
SAR for nominal Body TSL parameters normaiized 1o 1W 51.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 mW input power 6.07 Wikg
SAR for nominal Body TSL parameters nomalized to 1W 23.9 Wikg + 16.5 % (k=2)
Certificate No: D2450V2-865_Nov19 Page 30of 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedancs, transformed to feed point s48N+51jQ
Returmn Loss -234dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 5190 +64jQ
Return Loss -247dB

General Antenna Parameters and Design

| Etectrical Delay (ane direction) | 1.162 ns |

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

The dipole is made of standard semingid coaxial cable, The center conductor of the feeding line Is directly connectad to the
second arm of the dipale. The antenna is thersfore short-circulted for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arms in order 1o improve matching when loaded according 1o the position as expiained 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 ar the soldered connections near the
feedpoint may be damaged

Additional EUT Data

I Manufactured by l SPEAG

Certificate No: D2450V2-865_Nov18 Page 4 of 8
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DASYS Validation Report for Head TSL

Date: 21.11.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:965

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

Medium parameters used: f = 2450 MHz; o = 1.84 S/m; g, = 38.2; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration;
« Probe: EX3DV4 - SN7349; ConvF(7.9, 7.9, 7.9) @ 2450 MHz; Calibrated: 29.05.2019
« Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2019
e Phantom: Flat Phantom 5.0 (front); Type: QD 000 PS5O AA: Serial: 1001

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

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

Reference Value = 116.9 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 26.5 W/kg

SAR(1 g) = 13.3 W/kg; SAR(10 g) = 6.17 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 50.6%

Maximum value of SAR (measured) = 21.9 Wikg

0dB =219 Wrkg = 13.40 dBW/kg

Certificate No: D2450V2-965_Nov18 Page 50f 8
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 21.11.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:965

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

Medium parameters used: = 2450 MHz; o = 2.01 S/m; & = 50.8; p = 1000 kg/m”
Phantom section: Flat Section

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

DASYS2 Configuration:
« Probe: EX3DV4 - SN7349: ConvF(7.94, 7.94, 7.94) @ 2450 MHz; Calibrated: 29.05.2019
« Sensor-Surface; 1.4mm (Mechanical Surface Detection)
« FElectronics: DAE4 Sn601; Calibrated: 30.04.2019
« Phantom: Flat Phantom 5.0 (back): Type: QD 000 P50 AA; Serial: 1002

o DASYS5252.10.3(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=5mm, dy=5mm, dz=5mmn

Reference Value = 109.5 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 26.1 W/kg

SAR(1 g) = 13.1 W/kg; SAR(10 g) = 6.07 W/kg

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

Ratio of SAR at M2 to SAR at M1 =51.1%

Maximum value of SAR (measured) = 21.5 Wikg

dB8
— 0
-4.00
! -5.00
-12.00
16.00
-20.00
0dB=21.5Wikg=13.32 dBW/kg
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Iimpedance Measurement Plot for Body TSL

2450000GHz 51,8200
41520pH  B39ED
2450000 GHz  85.351 m

ChiAwg= 20
Chi: Shat 2.75000 O St0p 255000 OHz

g > 2.450000 GQH=z -2 B85 dB
5.00

000
20

—
1000 =

1500 - » "
08 o~ >

5,00
00
00

0 O ! Avg = |20 i
Ch: Stwt 225000 Gie — B = _ Stop 2.65000 OHe

Certfficats No: D2450V2-965_Nov18 Page 80f8

F-TP22-03 (Rev.00) 111 /112 HCT CO.,LTD.



H'a- FCC ID: A3SLSMR825 Report No: HCT-SR-2001-FI004

HCTCO,LTD

Schmad & Partner Enginsenng AG

|

p e a g

Zeughausstrasse 43, 8004 Zurch, Swazerlang
Fnone +41 44 245 9700, Fax +41 44 245 9779
infol®speag com, hitp www.speag.corm

Certificate of conformity / First Article Inspection

Itemn Triple Modular Flat Phantom V5.1
Type No QD OO0 P51 C
Series No 1100 and higher
Manufacturer / Origin Untersee Composites
Knebelstrasse 8, CH-8268 Mannenbach, Switzerland

Tests
The sub-units of item 1100 are identified with the designation 1100/1, 1100/2 and 1100/3. Tests were
conducted on all 3 sub-units of this phantom.

Test Requirement ' Details Units tested
Matenal Compliant with the standard 2 mm +/- 0.2 mm all
thickness requirements. 30 points over the bottom area
Materal Dielectric parameters for required | 200 MHz — 6 GHz - Matersal
parameters frequencies Relative permiltivity 3 - 5 sample

Loss tangent < 0.05.
Materal The material is compatible with DGEBE based simulating liquids. | Material
rasistivity the liquids defined in the Observe Technical Note far Samples

standards it handled and cleaned | material compatioility.
according 1o the instructions. :
Shape Internal dimensions Internal height: > 175 mm Pre-series,
Bottom intemal length: 280 mm | design
Bottom intemal width: 175 mm
Nominal filling height: 155 mm
Nominal volume: 9.2 |
Sagging Depending on standard No initial sagging (negative 110072
preshaped, change < 0.5 mm)

Standards

[1] [IEEE 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR} in the Human Head from Wireless Communications Devices: Measurement
Techniques®, June 2013

[2] 1EC 62209 - 1, "Specific Absorption Rate (SAR) in the frequency range of 300 MHz to 3 GHz -
Measurement Procedure, Part 1: Hand-held mobile wireless communication devices®, February
2005

[3] IEC 62209 ~ 2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld and
Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to 6 GHz:
Human modets, Instrumentation and Procedures, Part 2: Procedure to determine the Specific
Absorption Rate (SAR) for ... Including accessories and multiple transmitters”, March 2010

[4] KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Conformity
Based on the dimensions and sample tests above, we certify that this item is in compliance with the
standards [1) to [4] for frequencies > 700 MHz, If operated according to the specific requirements,

Date 16.07.2015
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