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Calibration procodureds)

May 27, 2019

Calibeation gate;

This calibeation cedificate documents the traceability to natonal standards, which realze the physical units of measurements (S1).
The measurements and the uncertaintes with confidence probability are given on the following pages and are part of the cenificate.

All cak have bean cond n the tlosad laboratory faciity: environment temperature (22 = 3)°C and hurmidity « 70%

Calibention Equipment used (MB TE critical for calbiration)

Primary Standarcs 0% Cal Date {Cestificata No. ) Soheduied Calibeation

Povear metes NRP SN 104778 0G-Ape-18 (No. 217-02802/02883) Apt-20

Power sansor NRP-Z81 SN: 103244 03-Ape-19 (No. 217-02852) Apr20

Power sansor NRP-Z81 SN 103245 03-Ape-19 (Na. 217-02893) Age-20

Reference 20 dB Allenusion SN: 5058 (20x) D4-Ape-18 (Na. 21702894) Apr-20

Typa-N mismatch combination SN: B047.2 7 06327 OLApe-19 (Na. 217-02895) Apr-20

Aeference Prode EXI0V4 SN 7405 25-Mar-19 (No. EX3-7405_Mar19) Mar-20

DAE4 SN: 801 0-Apr-19 (No. DAES-801_Ape19) Ape20

Sacondary Standards 1D # Check Oate (in housa) Scheouled Check

Powar mater E44138 SN: GB39512475 30-0Oct-14 (in house chack Feb-19) In house chack: Oct-20

Pawar sensor HP 8481A SN US37292783 07-0ct-15 (In house chack Oct-18) In house chack: Oct-20

Power sansor HP B4B1A SN: MYA1082317 07-Oct-15 (in house chack Oct-18) In house check: Oct-20

RF generstor RAS SMT-08 SN 100972 15-Jun-15 (in house check Oct-18) In house chack: Oct-20

Network Ansiyzer Agilert EB358A | SN US41080477 31-Mar-14 (in house check Oct-18) In house chack: Oct-19
Name

Calibrated by: A T,

Appraved by:

ls=ued. May 27, 2019

This calk certificate shall not be eproduced excepd in full without written approvad of the laboratory.
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Accradited by the Swiss Accradiation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreamant 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 Systerm Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

Cartificate No: D750V3-1014_May19 Page 20l B
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Measurement Conditions
DASY system configuration, as far as not glven on page 1.
DASY Version DASY5 V52102
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 750 MHz + 1 MHz
Head TSL parameters
The foflowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 419 0.89 mhao/m
Measured Head TSL parameters (220+02)°C 420:6% 0.90 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 10 1W B8.25 W/kg = 17.0 % (k=2)
SAR averaged over 10 em? (10 g) of Head TSL condition
SAR measured 250 mW input power 1.36 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 5.40 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calcutations were apphied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 555 0.96 mha/m
Measured Body TSL parameters (220202)°C 55026% 0.97 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
SAH measured 250 mW input power 214 Whkg
SAR for nominal Body TSL parameters normalized to 1W B8.48 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAA measured 250 mW input power 1.41 Wixg
SAR for nominal Body TSL parameters normalized to tW 5.60 Wikg = 16.5 % (k=2)

Certificate 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 poin 5348R+35(Q
Return Loss -249dB

Antenna Parameters with Body TSL

Impeadance, transformed to feed point 4970 -03)Q
Retum Loss -47.0dB

General Antenna Parameters and Design

| Esectrical Detay (one diraction) | 1.040 s

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

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

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

Additional EUT Data

| Manutactured by | SPEAG

Certificate No: D750V3-1014_May18 Page 4 of 8
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DASYS5 Validation Report for Head TSL
Date: 27.05.2019
F'est Laboratory: SPEAG, Zurich, Switzeriand
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1014
Communication System: UID 0 - CW; Frequency: 750 MHz
Medium parameters used: f = 750 MHz; o = 0.9 S/m; & = 42; p = 1000 kg/m"

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

DASY52 Configuration:
« Probe: EX3DV4 - SN7405; ConvF(10.31, 10.31, 10.31) @ 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 (front); Type: QD 00L P49 AA; Senal: 1001

« DASYS5252.10.2(1495); SEMCAD X 14.6.12(7450)

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

Reference Value = 58,49 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 3.17 W/kg

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

Maximum value of SAR (measured) = 2.79 W/kg

dB
0

-2.40
-4.80
-1.20
-9.60

-12.00

0dB =279 W/kg = 4.46 dBW/kg

Cartificate No: D750V3-1014_May19 Pagesol8
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Impedance Measurement Plot for Head TSL
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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; a = 0.97 S/m: g = 35! p = 1000 kg/m”
Phantom section: Flat Section

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

DASY52 Configuration:

Probe: EX3DV4 - SN74035; 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

DASY52 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:
Measarement grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 55.01 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 3.22 Wikg

SAR(1 g) = 2,14 W/kg; SAR(10 g) = 1,41 Wikg

Maximum value of SAR (measured) = 2.86 W/kg

dB

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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FCC ID: ASLSMA217M Report No: HCT-SR-2004-FC002-R1
HCTCOLLTD
Calibration Laboratory of g“@"z’ Schwelzerischer Kallbrierdionst
Schmid & Partner PR Service sulsse d'étalonnage
Engineering AG % Sarvizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzertand SN Swiss Calibration Service

Aocradited by he Swiss Acoreditation Seevice (SAS)
The Swiss Acoreditation Servioe is one of the signatories to the EA
Multilateral Agroement for the recognition of calibration certificates

Client

Otject

Calibraton procedure(s)

This catbration certificate documents the iraceabiity to national standards,
The measurements and the uncedanties with contidgence probability are gven on the following pages and are part of the cartificate.

Calivration Equipment used (M&TE cntical for callbration)

e S
ot

!
FIEr

Accreditation No.: SCS 0108

_3%%—7{'

the physical units of measurerents (SI).

All catbrations have been conducied in the closet! laboratory laclity. environment tempersture (22 £ 3)°C and humidity < 70%.

Primary Standargs 10 # Cal Date {Ceriticate No.| Scheduled Callbration

Power meter NAP SN 104778 03+Apr-19 (No, 217-02082/02883) Apr-20

Pawer sansor NRP-Z61 SN 103244 03-Ape-18 (No, 217-02862) Apr-20

Power sansor NRP-Z91 SN 103248 03-Apr+19 (No, 217.02883) Apr20

Reterence 20 dB Attenuator SN 5058 (20k) 04:-Ape19 (No, 217-02894) Apr-20

Type-N mismatch combiatian SN 5047.2/06327  04-Apr19 (Na, 21742095) har20

Aeferencs Prote EX30VA SN 7349 29-May-19 [No, EX3-7349_ May16) May-20

DAE4 SN: 601 30-Apr19 (No. DAES-601_Apr1g) Apr20

Secondary Standards D4 Check Date (in howss) Schaduled Chack

Power mater E44186 SN: GB38612475 30-Oct-14 (in house chack Feb-18) In house chack: Oct-20

Powar sensor HP B4B1A SN: USa7282783 07-0ct-15 {in house check Oct-18) In house check: Oct-20

Powar sensor HP 8481A SN: MY41082317 07-0ct-15 {in hause check Oct-18) In house chack: Gat-20

RF ganerator R&S SMT-06 SN: 100672 15-Jun-15 {in house check Oct-16) In house check: Oct-20

Natwork Analyzer Aglent EB358A | SN; US41000477 31-Mar-14 (in house check Cct-18) In housa check: Oct-18
Name Function

Appraved by,

Issued: Auguat 23, 2019

Thia cafbration cedilicate shall not be reproduced excapt in il without wikten approval of the laboratory.

Cartificate No: D835V2-441_Aug18
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Accrediied by the Swiss Accrediation Sanvice (SAS) Accraditation No.: SCS 0108

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

Glossary:

TSL tissue simulating hiquid

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

¢) |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:
a) 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 cerificate 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 normal distribution corresponds to a coverage
probability of approximately 95%.

Centificate No: DE3SV2-441_Augig Page2 ol 8
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Report No: HCT-SR-2004-FC002-R1

Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Vaersion DASYS V52.10.2
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 caiculations 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 + B %
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 parameaters normalized to 1W 9.69 Wrkg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR 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 Peormittivity Conductivity
Nominal Body TSL parameters 220°C 56,2 0.97 mho/m
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 Condlition
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 Wikg

SAR for nominal Body TSL parameters normalized to 1W 6.36 Wikg = 16.5 % (k=2)
Certificate No: DE35V2-441_Aug19 Page 3018
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HCT FCC ID: A3LSMA217M Report No: HCT-SR-2004-FC002-R1
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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+47jQ
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 maiching 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 o 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 Page 4 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: 0 = 0.92 S/m; & =42.5; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:

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

Phantom: Flat Phantom 4.9 (front); Type: QD O0L P49 AA: Serial: 1001

DASY52 52.10.2(1504); SEMCAD X 14.6.12(7470)

Measurement grid: dx=5mm, dy=5mm, dz=5mm
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
&

=&

200

400

LR

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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DASYS Validation Report for Body TSL
Date: 23.08.2019
T'est 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: = 835 MHz: o = 0.98 S/m; & = 55.3; p= 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASYS (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: DAEA4 Sn601; Calibrated: 30.04.2019
« Phantom: Flat Phantom 4.9 (Back): Type: QD O0R 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/im; 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 W/kg

=130

a0
€490

0dB =3.27 W/kg = 5.15 dBW/kg
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Impedance Measurement Plot for Body TSL
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Schmid & Partner % "0 g Service suisse d'étalonnage
Engineering AG S & Servizio svizzero di taratura
Mmmm @? ST/ S swiss Callbration Service
Accredaud by the Swiss Accredtation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilaterai Agreamant for the recognition of calibration certificates

This cafibration cartificate dosuments the traceabiity 10 nationsl siandards, which raalize the physical units of s (SH).
The measurements and the uncartainties with canlidence probability are givan on tha following pages and are part of the cerificate.

Al calibraticns have baen conducted In the chised labaratary faclity: environment tempersture (22 « 3)°C and humidity < 70%.

Catbraton Equipment used (METE critical for calibration)

Primary Standards D # Cal Date (Cestificate No.| Schedued Calibration

Power meter NRP SN; 104778 03-Apr-18 (No. 217-0288202883) Apr20

Powar sensar NRP-Z91 SN 103244 03-Ape-19 (No. 217-02392) Apr20

Power sansor NRP-281 BN, 103245 03-Apr-18 (No. 217-028083) Apr20

Rsference 20 dB Attenuator SN. 5058 (20k) 04-Apr-19 (No. 217-02894) Apr20

Typa-N mismatch combination SN: 5047.2 / 06327 04-Apr-19 (No. 217-02845) Apr-20

RAoforence Probe EX3IDV4 SN: 7349 29-May-18 (No. EX3-7348_May19) May-20

DAE4 SN: 601 A0-Apr-19 {No. DAEA-E01_Apri8) Apr-20

Secondary Standurds 0# Check Datae (in house) Scheduled Check

Power meter E44198 SN: GB3§512475 30-0ct-14 (in house check Feb-19) In bouse check: Oct-20

Power sensor HP 8481A SN: US37292763 07-0c1-15 (in house check Oct-18} In house check: Oct-20

Powar sensor HP 8481A SN: MY41002317 O7-Oct-15 (in house chack Oct-18} In house check: Oct-20

RF generator AAS SMT-08 SN: 100972 186-Jun-15 {in housa check Oct-18) In house chack: Oct-20

Netwark Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 (In house check Oct-18) In house chack: Oct-19
Name

Calbrated by: Manu S

Approved by:

lssued: September 19, 2019

This calibration cenificate shal not be reproduced excapt in full without wntten approval of the laboratory.
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HCT CO,LTD

Calibration Laboratory of \\‘\\',; %, S Schweizerischer Kalibrierd)
Schmid & Partner L = ¢ Service suisse d'étalonnage
Engineering AG e Sarvizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzecland % ,'ﬁ\_}? 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 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 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.

« 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.

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

SAR nommalized: 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 Page 2of 8

F-TP22-03 (Rev.00) 135 /179 HCT CO.,LTD.



aCT

HCT CO,LTD

FCC ID: A3LSMA217M

Report No: HCT-SR-2004-FC002-R1

Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Verslon 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 weare applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/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 om” (1 g) of Head TSL Condition
SAR measured 250 mW input power 8.48 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 % (ke2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1.52 mhoim
Measured Body TSL parameters (220+£02)°C 538:z6% 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
SAR for nominal Body TSL parameters normalized to 1W 20.2 W/kg = 16.5 % (k=2)

Centificate No: D1800V2-2d015_Sep19
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 44850-28jQ
Retum Loss -2080d8
Antenna Parameters with Body TSL
Impedance, transformed to feed point 4320-34Q
Retum Loss -21.8dB
General Antenna Parameters and Design
I Electrical Delay {one direction) I 1.12t 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 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

Certificata No: D1800V2-2d015_Sep19
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HCTCO,LTD

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 Sfm; & = 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=5mm, 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

v

400

850

12.00

165.00

20,00

0dB =149 W/kg = 11.73 dBW/kg
C—emhcale No: D1800V2-2d015_Sep19 Pages5al8
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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: f= 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
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

DASYS52 52.10.2(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 Wikg

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

Maximum value of SAR (measured) = 14.4 Wikg

Centificate No: D1800V2-2d015_Sep19 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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FCC ID: A3LSMA217M

Report No: HCT-SR-2004-FC002-R1

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughaussirasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service {SAS)
The Swiss Accraditation Service is one of the signatories to the EA
Multilateral Agresment for the recognition of calibration cortificates

oo HOT(WEERE)

Otyect

Calibration procedurn{s)

Callbration data:

Calibeastion Equipment used (MATE critical for calbration)

WY,

Ve,
W

)

'
o

LN
4"'"n|u\"\“

Schweizerischer Kalibrierdionst

Service suisse d'étalonnage
Servizio svizzero di taratura

Swiss Calibration Service

Accreditation No.: SCS 0108

This calibration canificate documents the traceabillty to national standards, which realze the physical units of measurements {S1),
The measuraments and the uncenaintize with confidence probability are given an the following pages and ase pan of the certiticate,

Al calibrations have been conducted in the closed laboratory facilty: anvironmant lamperaturs (22 = 3j°C and humidly < 70%.

This caliaration cedificate shall not be eproduced sxcapt In full withaut wrtlen appraval of the lsboratary,

Primasy Stand D # Cal Date {Centificate No.} Scheduled Calbraton

Power meter NAP SN 104778 03-Ape-18 (No. 217-028952/02853) Apr-20

Power sansor NRP-Z81 SN: 103244 03-Apr19 (No, 217-028%2) Apr-20

Power sansor NRP-Z81 SN: 103245 03-Apr-18 (No, 217.02883) Apr-20

Reterence 20 dB Attanustor SN: 5058 (20k) O4-Ape19 (No, 21702864 Apr-20

Type-N mismateh cambinaticn SN: 8047.2 1 06327 O4-Apr-10 (No. 217-02805) Apr-20

Relerence Probe EX3DV4 SN: Tadg 31-Dec-19 (No. EX3-7349_Dectd) Dec-20

DAEA SN et 27-0ec-18 (No. DAE4-601_Dec18) Dec-20

Sacondary Standards 0¥ Check Dt {in housa) Schedided Check

Power meler E44198 SN: GB9512475 30-Oct-14 (In house check Fab-19) In bouse check: Oct-20

Power sensor HP BABTA SN: USarzazrea 07-0ct-15 (In house check Oct-18) In house check: Oct-20

Powes sersor HP 840814 SN: MY41092317 07-Oct-15 (in house check Oct-18) In hause check: Oct-20

AF generator RAS SMT-06 SN 100972 15-Jun-15 {In housa check Oct-18) In house check: Oct+20

Notwork Analyzor Agilent EE358A | SN: US41080477 31-Mar-14 (in house check Oct-19) In hause check: Oct-20
Nane Function

Catbrated by

Apptoved by:

Certificate No: D1900V2-5d061_Jan20
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HCTCO,LTD
Callbr"ation Laboratory of {.c“'@"’z; S  Schweizerischer Kalibrierdienst
Schmid & Partner M — C Servies suisss détalonnage
Engineering AG P Secvizic svizzeco di taraturs
Zeughausstrasse 43, 8004 Zurich, Switzerfand “, 4’,’,\\\.\*\0 S swiss Callbration Service
Accroditad by the Swiss Acoreditation Service {SAS) Accreditation No.: SCS 0108

Tha Swiss Accroditation 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: Measureament Techniques”, June 2013

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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
probability of approximately 95%.

Certificate No: D19800V2-5d061_Jan20 Pags20f8
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.10.3
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz = 1 MHz
Head TSL parameters
The following parameters and caleulaticns were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220*C 40.0 1.40 mho/m
Measured Head TSL parameters (220+02)°C 4A14+6% 1.38 mho/m £ 6 %
Head TSL temperature change during test <05°C - —
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condifion
SAR measured 250 mW input power 9.85 Wikg

SAR for nominal Head TSL parameaters

normalized to 1W

39.9 W/kg = 17.0 % (k=2)

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

SAR measured 250 mW input power 5.13 Wg

SAR for nominal Head TSL parameters normalized to 1W 20,7 Wkg = 16.5 % (k=2)
Body TSL parameters

The following parameters and calculations wers applied.
Temperature Pormittivity Conductivity

Nominal Body TSL parameters 220"C 533 1.52 mho'm

Measured Body TSL paramoters (220+0.2)°C 542+6% 1.50 mhoim + 6 %

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 paramelers normalized to 1W 39.8 W/kg = 17.0 % (k=2)

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

SAR measured 250 mW input power 5.18 Wikg

SAR for nominal Body TSL parameters nommalized to TW 20.9 W/kg = 16.5 % (k=2)

Cenificaie No: D1800V2-5d061_Jan20
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 502Q+86.1)Q
Return Loss -243dB8
Antenna Parameters with Body TSL
Impedance, transformed to feed point 47T10+68iQ
Retumn Loss -226dB
General Antenna Parameters and Design
Electrical Delay (one direction) [ 1.184ns ]

Alter fong term use with 100W radiated power, only a slight warming of the dipole near the feedpaoint can be measured.

The dipole is made of standard semirigid coaxial cable. The canter conductor of the feeding line is directly connected to the
second arm of the dipole. The anterna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arms in order to improve matching when loaded according to the position as explained in the
*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

I Manufactured by

SPEAG

Carfificato No: D1900V2-5d061_Jan20
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HCTCO,LLTD

DASYS5 Validation Report for Head TSL

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

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

Medium parameters used: f = 1900 MHz; o= 1.39 S/m; . =41.4; p = 1000 kg/m”
Phantom section: Flat Section

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

DASY52 Configuration
¢ Probe: EX3DV4 - SN7349; ConvF(8.6, 8.6, 8.6) @ 1900 MHz: Calibrated: 31.12.2019
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electromics: DAE4 Sn601; Calibrated: 27.12.2019
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

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

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

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

Peak SAR (extrapolated) = 18.3 W/kg

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

dB

-3.49
-5.98
-10.46

-13.95

-17.44

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

Certificate No: D1800V2-5d061_Jan20 Page 5of8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 21.01.2020
Test Laboratory: SPEAG, Zarich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d061
Communication System: UID 0 - CW, Freguency: 1900 MHz :
Medium parameters used: f= 1900 MHz: o = 1.5 S/m; & = 54.2; p = 1000 kg/m

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

DASYS2 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.42, 8.42, 8.42) @ 1900 MHz; Cahibrated: 31.12.2019
«  Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
« Phantom: Flat Phantom 3.0 (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=5mm, dy=5mm, dz=5mm

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

Peak SAR (extrapolated) = 17.3 Wikg

SAR(I 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 ut M2 to SAR at M1 =57.8%

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

3.30
-6.59
-9.89

-13.18

-16.48

0dB =149 W/kg = 11.73 dBW/kg

Cartificate No: D1900V2-53061_Jan20 Page 7 of 8

F-TP22-03 (Rev.00) 148 /179 HCT CO.,LTD.



HCT FCC ID: A3LSMA217M Report No: HCT-SR-2004-FC002-R1

HCT CO,LTD

Impedance Measurement Plot for Body TSL
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FCC ID: A3LSMA217M

Report No: HCT-SR-2004-FC002-R1

HCTCO,LTD
Calibration Laboratory of S, Schweizerischer Kalibrierdienst
Schmid & Partner %’é Sarvice suisse d'étalonnoge
Engineering AG e~z Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland f"wﬁﬁ‘? Swiss Calibeation Service
Wl

Accredited by the Swiss Accreditation Service (SAS)
Thae Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreemant for the recognition of calibration certificates

Calinraton procedurs(s)

B e o E ""'

} oA ,',‘_.
<

SRR |
f’ >

Calibeation oate:

This callbration certificate documents tha traceabiity to national standards, which realize the physical units of measurements (S1).
The measuramants and the uncertainties with confidence probabiity are given on e following pages andd are part of the cartficate.

Callbration Equipment used (MATE critical for calibration))

Al calibratons have been conducted in the dosed laboratory faciity: enviconment temperature (22 4 3)°C and humidity < 70%.

This calibeation carsiicate shall not be reproduced excapt in full without written approval of the laboralory.

Prmary Standarcs D=2 Cal Date (Cariicata No.) Scheduled Calibration

Power meler NRP SN: 104778 03-Apr-19 (No. 217-02892/02893) Apr20

Power sensor NRP-Z91 SN: 103244 03-Apr-18 (No. 217.02892) Ape20

Power sensor NRP-Z291 SN; 103245 03-Apr-19 (No. 217-02893) Apr-20

Ref 20dB A SN: 5058 (20k} 04-Apr-1% (No. 217-02694) Apr-20

Type-N mismatch combination SN: 50472 1 06327 04-Apr-19 (Ne. 217-02695) Ape-20

Reference Probe EX30V4 SN: 7349 3%1-Dec-19 (No. EX3-7349_Dectd) Dec-20

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

Secontary Standands D Check Date (0 house) Scheduled Check

Powar moter E44198 SN GB39512475 30-0ct-14 {in houss chack Fab-19) In house check: Oct-20

Powar sansor HP B481A SN: US37202783 07-0c1-15 (in hausa chack Oct-18) In housa check: Oct-20

Power sensor HP 84814 SN MY31082317 07-0¢t-15 (In housa check Oot-18) In house chack: Oct-20

RF ganerator RAS SMT-06 SN 100072 15-Jun-15 (In house check Ocs-18) In housa check: Oct-20

Notwork Analyzer Aglant EBISEA | SN US41080477 31-Mae-14 (in house check Oct-18) In house check. Oct-20
Name Funcsion Signaturo

Approved by.

Certificate No; DZ450V2-743_Feb20
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HCT CO,LTD

Calibration Laboratory of S, S  Schweizerischer Kalibrierdienst

Schmid & Partner ] G Service suisse détalonnage
Engineering AG e Servizio svizzero di tarsturs

Zeughausstrasse 43, 8004 Zurich, Switzerland ‘-,,,,‘/'}T\‘\‘\‘,\? S Swiss Calibration Service

Accredited by the Swiss Accrediisson Sendos (SAS) Accreditation Ne.: SCS 0108

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

Multitateral Ag for the recognition of calibration cartificates

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 fiat phantom section, with the arms oriented
parallel to the body axis.

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

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

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

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

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

Certificate No: D2450V2-743_Feb2 Page20i8
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Measurement Conditions
DASY systern configuration, as far as not given on page 1,
DASY Version DASYS V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Centar - 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 appled
Temperature Peormittivity Conductivity
Nominal Head TSL parameters 220°C 392 1.80 mha/m
Measured Head TSL parameters (220202)°C 38426% 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 13.6 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 6.29 Wikg
SAR for pominal Head TSL parameters normalized to 1W 24.9 Wikg £ 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied
Temperature Pormittivity Conductivity
Nominal Body TSL parameters 220°C 52.7 1.95 mho/m
Measured Body TSL parameters (220+£02)°'C 514+6% 2.03 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 pawer 132 Whg
SAR for nominal Body TSL parameters normalized to 1W 51.5Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 6.14 Wikg
SAR for nominal Body TSL parameters normalized to 1W 24.2 Wikg £ 16.5 % (k=2)

Cartificate No: D2450V2-743_Feb20
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformaed to feed point 5360+49i0

Return Loss -247 dB

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 503Q+6.70
Retumn Loss -235d8

General Antenna Parameters and Design

| Eectrical Detay (ane direction) | 1.159 ns |

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order 1o improve malching 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 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: 20.02.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:743

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

Medium parameters used: f= 2450 MHz; o = 1,86 S/m; & = 38.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 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=3Smm, dz=3mm

Reference Value = 119.0 V/im; Power Dnft = -0.03 dB

Peak SAR (extrapolated) = 27.3 Wikg

SAR(! g) = 13.6 W/kg: SAR(10 g) = 6.29 W/kg

Smallest distance from peaks to all points 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

0dB =226 Wkg=13.55dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 20.02.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2: Serial: D2450V2 - SN:743
Communication System: UID 0 - CW! Frequency: 2450 MHz
Medium parameters used: = 2450 MHz; 6 =2.03 S/m; &= 51.4; p = 1000 kg,v‘m]
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63,19-2011)
DASYS2 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.02, 8.02, 8.02) @ 2450 MHz; Calibrated: 31.12.2019
« Sensor-Surface: | . 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27,12.2019
« Phantom: Flat Phantom 5.0 (back); Type: QD 000 PS5O AA; Senal; 1002

o 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:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 110.6 V/m; Power Drift =-0.06 dB

Peak SAR (extrapolated) = 25.2 Wikg

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 W/kg

dB8

-4.40
-8.80
13.20

17.60

-22.00

0dB=21.1 Wkg=13.24 dBW/kg
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Impedance Measurement Plot for Body TSL
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FCC ID: A3LSMA217M

Report No: HCT-SR-2004-FC002-R1

HCTCO,LLTD
Calibration Laboratory of S, s Schweizerischer Kakibrierdienst
Schmid & Partner % “ ‘s: Service suisse détalonnage
Engineering AG z 7 s Servizio svizzero di taratura
Zeughsussirasse 43, 8004 Zurich, Switzerland "4@? %/ S swiss Calibeation Service

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

Caloraton Equipment used (M&TE crtical for calbration)

Accreditation No.: SCS 0108

This calbration certificate documents ie Iraceabilty to national standaros, which reakze the physical units of measurements (S1),
The measuremeants and the uncentainties with confidence probabiity are given on the folowing pages and are part of the cerniticate

All caibrations hava bean conducted n the closed laboratary facilty: environment temperature (22 = 3)°C and husnidity < 70%.,

This calraton cedificate shall not be rep

Primary Standards 1D ¥ Cal Date (Cert#icats No.) Schaduled Calibration

Powsar meter NRP SN, 104778 03-Ape-19 (No. 217-020802/02863) Apr-20

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

Powser sansor NRP-201 SN 103245 03-Apr-18 (No. 217-02603) Ape-20

Reterence 20 B Attenuator SN 5068 (20k) D4-Apr-18 (No. 217-02894) Ape-20

Type-N mismatch combination SN: 5047.2 1 06327 04-Apr19 (No. 217-02895) Ape-20

Federence Probe EX30VA SN: 7349 23-May-18 (No, EX3-T349_May19) May-20

DAE4 SN: 801 30-Apr-18 (No. DAE4-801_Apr18) Apr-20

Secardary Standesds 1D # Chack Date (in house) Scheduled Check

Power mater E44198 SN: GBa§612475 30-Cct-14 (in house check Feb-18) In house check: Ogt-20

Power sensor HP B481A SN; USarzaz27aa O7-0c1-16 (m house check Det-16) In hause check: Oct-20

Power sensor HF 8481A SN: MY 1092317 O7-0ct-15 (i house check Oct-18) In house check: Oct-20

RF ganerator R&S BMT-06 SN: 100672 15-Jun-15 (in house chack Oct-18) In hause check: Oct-20

Network Analyzer Agient ES3564 | SN US41080477 31-Mar-14 (in house check Oct-18) In house check: Oct-19
Name Function

Approvad by

Issuad: September 18, 2018

d except in full without written aparoval of the iaboratory,

Cartificate No: D2600V2-1106_Sep13
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Calibration Laboratory of

d S Schwelzerischer Kallbrierdionst
Schmid & Partner c Service sulsse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand S Swiss Calibration Service
Accraditad by thas Swiss Accredtabon Service (SAS) Acereditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multiateral Agreement for the recognition of callbration cartificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

c) IEC 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.

o 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.

e Feed Point Impedance and Retumn 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.

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52102
Extrapolation Advanced Extrapolation
Phantom Modular 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 calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.0 1.96 mho/m
Measured Head TSL parameters {22.0£0.2)°C 373+6% 203 mho/m +6 %
Head TSL temperature change during test <05°C e -
SAR result with Head TSL
SAR averaged over 1 cm”® (1 g) of Head TSL Condition
SAR measured 250 mW input power 14.5 Wikg
SAR for nominal Head TSL parameters normalized to 1W 56.5 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 250 mW input power 6,47 Wikg
SAR for nominal Head TSL parameters nomalized 1o 1W 25.5 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calcutations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 525 2.16 mhoim
Measured Body TSL parameters (22.0£0.2)°C 502 +6% 222mha'm+ 8%
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 Wiy
SAR for nominal Body TSL parameters nomalized to 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 6.27 Wikg
SAR for nominal Body TSL parameters nomalized to 1W 24.7 W/kg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point A760Q-76iQ
Retum Loss -218d8
Antenna Parameters with Body TSL
Impedance, transformed 1o feed point 4510-481Q
Retumn Loss -2284d8B
General Antenna Parameters and Design
| Electrical Delay (ane direction) ] 1.149 ns |

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

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding line is directly connacted to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
ara 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 alfected by this change. The overall dipole jength is still

according to the Standard.

No excessive force must be applied 1o the dipols arms, because they might bend or the scidered connections near the

feedpoint may be damaged

Additional EUT Data

l Manutactured by

SPEAG
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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 0 - CW; Frequency: 2600 MHz

Medium parameters used: f = 2600 MHz; o = 2.03 $/m; & = 37.3; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
e« 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; Scrial: 1001

« DASY52 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 Wikg

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

Maximum value of SAR (measured) = 24.5 Wikg

0dB =245 W/kg = 13.89 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 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1106
Communication System: UID 0 - CW; Frequency: 2600 MHz :
Medium parameters used: = 2600 MHz; o = 2.22 S/m; g = 50.2; p = 1000 kg/m

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.8, 7.8, 7.8) @ 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 (back); Type: QD 000 P50 AA; Serial: 1002

« DASYS52 52.10.2(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=5mm, dy=5mm, dz=5mm

Reference Value = 1106 V/m; Power Drift = -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 (measured) = 23.8 W/kg

Je

580
Sl

-16h.m

0 dB =238 W/kg = 13.77 dBW/kg
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Impedance Measurement Plot for Body TSL
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Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Servica is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Calibration date:

The meas s and e

Calbration Equipment used (METE critical for cafibration)
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5&—//&" ¥,

=
@ \n 0’

o

€

nwow

Service sulsse d'étalonnage
Servizio svizzero dl taratura
Swiss Calibration Service

Accreditation No: SCS 0108

m:mmwmwnmmm:mmmmmnmam(m
with confidance prebability are given on the follawing pages and aro part of the certficata

Alculumruvabsmcomumdtnthmwwwmmmmmqasmmmnmﬁdﬁum.

Frimary Standards D # Cal Date (Cestificate No. | Schedueo Calibration

Power meter NP SN: 104778 0G-Ape-19 (Na. 217-02892/02853) Apr20

Power sarsor NRP-Z81 SN 105244 03-Apr-19 (No. 217-02832) Apr20

Power sensor NAP-2891 SN: 103245 03-Apr-19 (No. 217-02693) Ape-20

Relerence 20 08 Attenuator SN: 5058 {20k) 04-Apr-1% (No. 217-02684) Apr-20

Type-N mematch combination SN: 50472/ 08327 04-Apr-19 (No. 217-02885} Apr-20

Reference Probe EX3DVE SN: 3503 25-Mar-19 (No. EX3-3503_Mar1 8} Mar-20

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

Secandary Standards. iD# Chack Data (n houss) Schaduled Chack

Powar meter E44188 SN: GB33512475 30-Cct-14 {in houss check Feb-18) In house check: Oc1-20

Power sensor HP 8431A SN: US57292783 07-0ct-15 (In housa check Oct-18) In house check: Oct-20

Power sansar HP 8481A SN: MY41002317 07-Out-15 (in house check Oct-18) In house check: Oct-20

AF generator HAS SMT-08 SN 100972 15-Jun-15 {in house chack Oct-14) In house check: Oct-20

Network Anatyzer Agilent EB3SAA | SN: USA1080477 31-Mar-14 {in house chack Oct-18) In heusze chack: Oct-19
Name Function

cluhw w: & P AT o e

Approved by:

This calbration cerificate shall nol be reproduced excapt in full without written approval of the laboratory.
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Calibration Laboratory of
Schmid & Partner
Engineering AG

S Schwelzerischer Kalibrierdienst
c Service suisse d'étalonnage
s Servizio svizzero di tarsturs

Zeughausstrasse 43, B004 Zurich, Switzeriand Swiss Calibration Service
Accradited by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Servica is one of the signatories to the EA

Multilatoral Ag t for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

c) IEC 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
¢) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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 re{;orted 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 tar as not given on page 1.
DASY Version DASYS V52102
Extrapolation Advanced Extrapotation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy =4.0mm, dz = 1.4 mm Graded Ratio » 1.4 (Z direction)
5250 MHz = 1 MRz
Frequency 5600 MHz = 1 MHz
5750 MHz + 1 MHz

Head TSL parameters at 5250 MHz
The following parameters and calculations wers apphied

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 350 4.71 mho/m
Measured Head TSL parameters (22.0£0.2)°C 35126% 4.53 mha/m + 6 %
Head TSL temperature change during test <05°C e -—

SAR result with Head TSL at 5250 MHz

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

SAR measured 100 mW input power 821 Whkyg

SAR for nominal Head TSL parameters normalized to TW 81.6 Wikg = 19.9 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL condition

SAH measured 100 mW input power 2.36 Wikg

SAH for nominal Head TSL parameters normalized to 1W 23.4 Wikg = 19.5 % (k=2)

Certificate No: DSGHzV2-1107_Sep18 Page 30t 13
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Head TSL parameters at 5600 MHz

The following parameters and calculations were applied

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0C 355 5.07 mho/m
Measured Head TSL parameters (220202)C 34B8+6% 4.88 mhe/m =8 %
Head TSL temperature change during test <05°C weee -
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 ecm” (1 g) of Head TSL Condition
SAR measured 100 mW input power 846 Wikg
SAR for nominal Head TSL parameters normalized 1o 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 2.42 Wikg
SAR for nominal Head TSL paramesers normalized to 1W 24.0 W/kg + 19.5 % (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 (220=02)°C 344:6% 503 mho'm =6 %
Head TSL temperature change during test <05°C — een
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR measured 100 mW input power B8.16 Wikg
SAR for nominal Head TSL parameters normalized to 1W 80.9 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 2.32 Wikg
SAR for nominal Head TSL parameters nomalized 1o 1W 23.0 Wikg = 19.5 % (k=2)
Certificate No: D5GHzV2-1107_Sep19 Page 4 of 13
F-TP22-03 (Rev.00) 169 / 179 HCT CO.,LTD.



aCT

HCT CO,LTD

FCC ID: A3LSMA217M

Report No: HCT-SR-2004-FC002-R1

Body TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220"C 489 5.36 mha/m

Measured Body TSL parameters {220=02)°C 46.9+6% 5,51 mho/m =8 %

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 10 1W 75.4 Wik = 19.9 % (k=2)

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

SAR measured 100 mW input power 212 Wikg

SAR for nominal Body TSL parametars normalized to 1W 21.0 Wikg = 19.5 % (k=2)

Body TSL parameters at 5600 MHz

The following parameters and calculations were appbed.

Temperature Permittivity Conductivity

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

Measured Body TSL parameters (220+02)°C 462+6% 5.98 mho/m = 6 %

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

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

SAR measured 100 mW Input power 7.92 Wikg

SAR for nominal Body TSL parameters normalized to TW 78.5 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW Input power 2,20 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 lollowing parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.3 5.4 mho/m
Measured Body TSL parameters (22.0+0.2)"°C 460 6% 6.19 mho/m + 6 %
Body TSL temperature change during test <05°C s -
SAR result with Body TSL at 5750 MHz
SAR averaged over 1 em’ (1 @) of Body TSL Condition
SAR measurad 100 mW Input power 7.72 Wikg
SAR for nominal Body TSL parameters normalized to 1W 76,6 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 100 mW input power 215 Wikg
SAH for nominal Body TSL parameters normalized to 1W 21.3 Wikg = 19.5 % (k=2)
Certificate No: DSGHzV2-1107_Sep18 Page 6 of 13
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance. franstormed to feed point 4830-74i0
Retum Loss - 226 d8

Antenna Parameters with Head TSL at 5600 MHz

impedance, transformed to feed point 548Q-25)
Return Loss -258dB

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed fo leed point 5540-32jQ
Aeturn Loss -245d8

Antenna Parameters with Body TSL at 5250 MHz

Impedancs, transformed 1o feed point 4800-52iQ
Retum Loss -254d8

Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed 1o feed point 5580-186jQ
Return Loss -245dB

Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to feed point 5640-22Q
Retum Loss -239d8

General Antenna Parameters and Design

Electrical Delay (one direction) | 1.196 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 semirigid coaxial cable, The center conductor ol the feeding line is diractly connected to the
sacond 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 iImprove matching when loaded according to the position as explained inthe
*Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is stil
sccording to the Standard,

No excessive force must be applied 1o the dipoie arms, because they might bend or the scidered connections near the
feedpoint may be damaged.

Additional EUT Data

| Manutactured 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: 5750 MHz
Medium parameters used: f= 5250 MHz; 0 = 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)

DASYS52 Configuration:

» Probe: EX3DV4 - SN3503; ConvF(5.4, 5.4, 5.4) @ 5250 MHz, ConvF(4.95, 4,95, 4.95) @ S6()
MHz, ConvF(4.98, 498 4.98) @ 5750 MHz; Calibrated: 25.03.2019

» Sensor-Surface: I.4mm (Mechanical Surface Detection)

» Electromics: DAE4 Sn601; Calibrated: 30.04.2019

= Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Serial: 1001
» DASY52 52.10.2(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: Mecasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 76,31 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 28.4 Wikg

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

Maximum value of SAR (measured) = 18.6 Wikg

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

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

Peak SAR (extrapolated) = 31.7 W/kg

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: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 74.34 Vim; 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 Wikg
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-15.00

-20.00

-25.00

OdB =18.6 W/kg = 1270 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: D5GHzV2 - SN:1107

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MH: Frequency: 3750 MHz
Medium parameters used: f = 5250 MHz: ¢ = 5.51 Sim; . =46.9; p = 1000 kg/m

Medium parameters used: f = 5600 MHz; o = 5.98 S/m; & =46.2; p = 1000 kg/m

Medium parameters used: f= 5750 MHz; ¢ = 6.19 S/m; &, =46.0.p = 1000 kg/m’

Phuntom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:

e 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

«  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
« DASY35252.10.2(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 Wikg

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: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

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

Peak SAR (extrapolated) = 33.9 Wikg

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, f=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 W/kg

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

Maximum value of SAR (measured) = 18.7 W/kg
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Certificate No: D5GHzV2-1107_Sepi19 Page 120113

F-TP22-03 (Rev.00) 177 /179 HCT CO.,LTD.



=
HCT FCC ID: A3LSMA217M Report No: HCT-SR-2004-FC002-R1

HCT CO,LTD

Impedance Measurement Plot for Body TSL
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Certificate of conformity / First Article Inspection

Item Triple Modular Flat Phantom V5.1
Type No QDO Ps1C
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

Matenal Dielectric parameters for required | 200 MHz -6 GHz - Mater:ai

parameters {requencies Relative permittivity 3- 5 sample

Loss tangent < 0.05. o
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 compatiility.
according to the instructions. :
Shape Internal dimensions Internal height: > 175 mm Pre-series,
Bottom intemnal length: 280 mm | design
Bottom intermal width: 175 mm
Nominal filling height: 155 mm
Nommnal volume: 921 |
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 modeis, Instrumentation and Procedures, Pan 2: Procedure to determine the Specific
Absorption Rate (SAR) for ... including accessories and multiple transmitters”, March 2010

[4] KDB 865864, “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, |f operated according to the specific requirements,

Date 16.07.2015
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