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HCT CO,LTD

ET30VE- SN:1630 Fabruary 26, 2020

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630

Other Probe Parameters
Sensor Arangement Triangukar
Connector Angle () 127.8
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled |
Probe Overall Length 337 mm
“Probe Body Diamater 10 mm |
Tip Length 10mm
Tip Diameter 6.8 mm
Probe Tip 1o Senseor X Calibeation Point 2.7 mm
Probe Tip to Sensor Y Calibration Point 2.7 mm
Probe Tip 10 Sensor Z Calibration Point 2.7.mm
Recommended Measurement Distance from Surface — 4 mm
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CT FCC ID: A3LSMNO98OF Report No: HCT-SR-2006-FC023

HCTCO,LTD

ET3DV6- SN:1630 February 26, 2020

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630

Calibration Parameter Determined in Head Tissue Simulating Media

. K Relative | Conductivity ‘ . Depth” Unc

{MHz) Permittivity (Sim)” ConvFX | ConvFY | ConvFZ | Alpha (mm) (k=2)
600 427 0.88 7.57 7.57 7.57 0.20 2.50 £133%
750 41.9 0.89 7.22 7.22 7.22 0.38 2.34 =120%
836 41.5 0.90 5.96 6.96 6.96 047 2.08 +120%
800 41.5 0.97 8.82 682 | 682 0.63 1.85 +120%
1750 401 1.37 5.91 591 591 0.55 2.37 £120%
1600 40.0 1.40 5.63 5.63 5.63 0.60 2.27 £120 %

“ Fraquency validty above 300 MKz of + 100 MHz cely apphies for DASY vd.4 and higher (sse Page 2), ese i s restnctsd (0 = 50 MH2 The
uncertainty ls the RSS of the Com® uncertainty at calibration frequency and the uncatanty for the indicated requency bend, Fraquency valcty
valow 300 MHz & £ 10, 26, 40, &0 and 70 MMz for CanvF assessments at 30, 64, 128, 150 and 220 MHz respecively. Valdity of ConvF assesoed at
8 MMz is 4-9 MHz, and CornF assessed 8t 13 MHz & 9-19 MHz, Above 5 GHZ frequenty validty can be axtended to & 110 Mz

" Al requencies balow 3 GHz. the validity of tssue paramelers (z 8nd o) can be relaxad 10 = 10% It lquki compansation formula is applied 10
measursd SAR valuss. Al freguancies abovs 3 GHz, the validity of tissue parsmetans (¢ and o) = resiricted to + 5% The uncentarty @ the RSS of
he ConvF uncertainty far indicated target tissue parameters.

¥ Alpha/Degth are d wed during SPEAG warrants that the remaning deviation due %0 the y affoct atter con
uhnyxhssmuumb:(mqumbalowZiGl-uandbebsz%mmnndeswmn&ﬁ@umanvoﬂmImgormmhdlmcpmbeup
diameter from the beundary,
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CT FCC ID: A3LSMNO98OF Report No: HCT-SR-2006-FC023

HCTCO,LTD

ET30V6- SN:1630 February 26, 2020

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630

Calibration Parameter Determined in Body Tissue Simulating Media

f (MHz)© p.m, c«(aglu':;my ConvFX | ConvFY | ConvFZ | Alpha® { "('..'.’.‘..",‘ (E-:;)
600 56.1 0.95 7.19 7.19 | 718 0.18 250 | +133%
750 55.5 0.96 6.71 6.71 6.71 0.70 172 | +120%
835 55.2 0.97 652 652 6.52 0.55 197 | £120%
1750 53.4 1.49 5.08 509 5.09 0.80 233 | £120%
1900 53.3 | 152 490 | 490 480 | 080 233 | £120%

Frmncyvdmyammumoh1WMHlov|lyaw0u'orDASYN4andmgr.(ucpagui’l abclutnmeoquOMHLm
uncartsmty i e RSS of (he ConvF uncertainty &t calb y and the . y band. Fraquancy vaikdty
Dbedcrw 300 MHz 15 £ 10, 25, 40, 50 and 70 MHz for Corm aasessments st 30, 64, 128, 150&\0220mz|mcnm vummc«wwn
EMHHIA-OMHI awcwmullwtqu-!OMNx.AbuvessluWmmvvﬁ-dlycanbnummwrHUMHZ

" AL frequencies below 3 GHz, the vakidty of lissue parameters (c and o) can be retamed to £ 10% if liquicd comp j % sppled 10
massured SAR values. Al frequences sbove 3 GHE the validity of #8sue paramaters [ and o) is restricted o & 5%, thunceﬂumyumeRSSol
thuComanylov indicaled 18rQet 15502 paramaiens

© AlphaDepth are Getermined during caéibration. SPEAG warants that the remaining deviation due to the beundary effec after compensation is
SwBYS 1885 than 2 1% for frequancias balow 3 GHz and below & 2% far fequencies betwaen 3-8 GHz at any distance iarger than half the prabe to
diametar from tha boundary
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ETIDVE- SN1630 February 26, 2020

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

— L

@ (=]
 RERS SEALENUEARERIR SR REES SRS AR

e
o

quu':nc;; response (hormalized)
2
o«

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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HCTCO,LTD

ET3DVE- SN:1630 Fetruary 26, 2020

Receiving Pattern (¢), 9 = 0°

=600 MHz TEM =1800 MHz R22
] - » o * .
Tot Z T
g | |
’; 1 i : _:-w* 2.0 502 H ET T 00 ettt o eseg a;:—m
3 ! "
L : - i TS (PR T " P e
) Rod [7]
r?_’;l.,; 0 .v { !‘:m.h'.-i.- -:'J
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Certificate No: ET3-1630_Feb20 Page B of 10
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FCC ID: A3SLSMN980F

Report No: HCT-SR-2006-FC023

ET3DV6- SN:1630

input Signal [LW]

10° :

Error [dB]

Dynamic Range f(SAR}cad)

(TEM cell , fouw= 1900 MHz)

Uncertainty of Linearity Assessment: £ 0.6% (k=2)

Certificate No: ET3-1630_Feb20

F-TP22-03 (Rev.00)
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HCT FCC ID: A3LSMN980F Report No: HCT-SR-2006-FC023

HCTCO,LLTD
ETIDVE- 8N:1630 February 26, 2020
Conversion Factor Assessment
f= 835 MHz WGLS R9 (H_con'F f = 1900 MHZ WGLS R22 (H_comF)
Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
10 -08 -05 -04 -02 00 02 04 08 D8 10
Uncertainty of Spherical Isotropy Assaessment: £ 2.6% (k=2)
Cerlificate No: ET3-1630_Feb20 Page 10 of 10
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aCT

FCC ID: A3SLSMN980F

Report No: HCT-SR-2006-FC023

HCT CO,LTD
Calibration Laboratory of S, 2 e
Schmid & Partner SN Service suisse d'étaionnage
Engineering AG T C.. ervtto sitzanro ot tecetins
Zeughausstrasse 43, 8004 Zurich, Switzerland TN Swiss Calibration Service

Accredited by the Swiss Accroditation Service (SAS)

Accreditation No.: SCS 0108

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

IT—

Certificato No: D750V3-1014_May20

Calranon Equipment used (METE crilical or calibration)

Object D750V3 - SN:1014
Caiibration procedurels) QA CAL-05.v11

Calibration Procedure for SAR Kloloin Scas bt 19 0.
Caibiration dutte: May 18, 2020

This calibration cerfilicate documents Ihe traceability Yo national standasds, which reaize the physical units of measurements (S1)
The measurements and |he uncertainties with confidence pecbabiity are given on the following pages and are part of the cerlficale

All cafibrations have baen conductad in the closed laboratory faclity: emviroomant tempsralure (22 £ 3)°C and humidity < 70%.

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

Powear mater NRP SN 104778 01-Ape-20 (No. 217-05100/03107) Apr-21

Power sensor NAP-291 SN 103244 01-Apr-20 (No. 217-05100) Apr-21

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

Ratarance 20 d8 Attenuator SN BHIS94 {20K) 31-Mar-20 (No. 217-03106) Apr-21

Type-N mismalch comdination SN 310962 / 06327 S1-Mar-20 (No. 217-03104) Apr-21

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

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

Secondary Standards DA Check Daie (in house) Schodided Check

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

Powar sensor HP 8481A SN; US3T292783 07-0ct-15 {in house chack Oct-18) In house checx: Oct-20

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

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

Network Analyzer Aglent EB3SBA | SN: US41080477 31-Mar-14 {in house check Oct-19) I house check: Ocl-20
Name Signature

Calibrated by Jaltrey Katzman ory Technician. . / : é g

Issued; May 22, 2020

This calbration cerificate shall nol be raproducad except in full wthoul written approval of the laborstory

Certificate No: D750V3-1014_May20

F-TP22-03 (Rev.00)
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CT FCC ID: A3LSMNO98OF Report No: HCT-SR-2006-FC023

HCTCO,LTD

Calibration Laboratory of

d S Schweizerischer Kalibrierdienst

Schmid & Partner Service suisse d'étalonnage
Engineering AG C  gervizio svizzero di taraturs

Zeughsusstrasse 43, 8004 Zurich, Switzeriand S Swiss Calibration Service

Accredited by the Swiss Accred2ation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA

Multitateral Agr for the gnition of calibration certificales

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NOBM x.,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 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) 1EC 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 Systern 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 Retumn Loss ensures low
reflected power. No uncertainty required.

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

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

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

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

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

Certificate No: D750V3-1014_May20 Page 2 0f 6
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CT FCC ID: A3LSMNO8OF

Report No: HCT-SR-2006-FC023

HCTCOLTD
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52104
Extrapolation Aavanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 750 MHz + 1 MMz
Head TSL parameters
The following parameters and calculations were applied.
Tomperature Permittivity Conductivity
Nominal Head TSL parameters 220°C M9 0.89 mha/m
Measured Head TSL parameters (22.0+02) °C 42126% 0.91 mho/m + 6 %
Head TSL temperature change during test <05°C o
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 213 Wikg
SAR for nominal Head TSL parameters normalized o 1W 8.39 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAH measured 250 mW input power 1.40 Wikg
SAR for nominal Head TSL parametaers normalized to 1W 5.53 Wikg = 16.5 % (k=2)

Certificate No: D750V3-1014_May20

F-TP22-03 (Rev.00)
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aCT FCC ID: A3LSMNO98OF

HCTCO,LTD

Report No: HCT-SR-2006-FC023

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 539Q+30j0
Retumn Loss -265dB
General Antenna Parameters and Design
[ Electrical Delay (one direction) I 1.041 ns

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

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

according to the Standard

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

feedpoint may be damaged

Additional EUT Data

| Manufactured by

SPEAG

Cartificate No: D7S0V3-1014_May20

F-TP22-03 (Rev.00)
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HCT FCC ID: A3LSMN980F Report No: HCT-SR-2006-FC023

HCTCOLLTD

DASYS5 Validation Report for Head TSL

Date: 19.05.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1014

Communication System: UID ) - CW, Frequency: 750 MHz

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

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

DASYS52 Configuration:
»  Probe: EX3DV4 - SN7349; ConvF(10.07, 10.07, 10.07) @ 750 MHz; Calibrated:; 31.12.2019
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics; DAE4 Sn601; Calibrated: 27.12.2019
» Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 100]

« DASYS5252.10.4(1527); SEMCAD X 14.6.14(7483)

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

Reference Value = 58.88 Vim; Power Drift = 0.00 dB

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

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

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

Ratio of SAR ut M2 1o SAR at M| = 67.1%

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

-2.00
-4.00
-6.00
-8.00

-10.00

0 dB = 2.81 W/kg = 4.49 dBW/kg

Cantificate No: D750V3-1014_May20 Page 50l 6
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CT FCC ID: A3LSMN98OF

HCTCO,LTD

Report No

: HCT-SR-2006-FC023

Impedance Measurement Plot for Head TSL
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FCC ID: A3LSMN980F Report No: HCT-SR-2006-FC023
HCTCO,LTD
Calibration Laboratory of S, Scnwoizerischar Kalibriorgionat
Schmid & Partner ) Service suisse d'étalonnage
Engineering AG N Servizio svizzero di taraturn
Zoughausstrasae 43, 8004 Zurich, Switzerland U SN Swiss Calibration Service

Accredited by the 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

Calibeation date!

This caibration cenificate documents tha traceability to nasanal 3
The measurements gnd 1ha uncenainties with confidence probabBity are given on the foliowng pages and are part of the cedificate,

Calivraton Equipmant usad (MATE critical for calibeation)

Accreditation No.: SCS 0108

anad] <t

1
] s I A

201 7.1

reaize the physical units of measuremants (S1)

All calibrations have been conducted in the dosed laborstory facilty. emdronment lemparature (22 = 3)°C and humidlty < 70%.

This casbiration cerificate shal not be raproduced except n full wthout wiitten approval of the laboratory.

Primary Standards on Cal Date (Centficate No.) Schedusd Calibraton

Powar meter NAP SN; 104778 03-Apr-18 (No. 217-02892/02833) Apr-20

Powar sensor NRP-Z91 SN: 10G244 03-Apr-19 (No. 217-02692) Ape-20

Power saneor NRP-Z91 SN: 106245 03-Apr-19 {No. 217-02893) Apr-20

Reference 20 08 Attanuator SN: 5058 (20%) 04-Apr-19 (No. 217-02834) Ape-20

Type-N mismatch combination SN: 50472/ 08327 04-Apr 18 (No. 217.02895) Ape-20

RAeterence Probe EX30V4 SN: 7349 25-May-18 (No. EX3-7348 May1d) Moy-20

DAE4 SN: 601 30-Apr18 {No, DAE4-601_Apr18) Ape-20

Secondary Standards 0¥ Check Dats (in house] Scheduled Check

FPowar matar E441968 SN GBaa512475 30-0et-14 (n house check Feb-19) In house check: Oct-20

Powear sensor HP BAB1A SN US37202783 07-0¢1-15 (in house check Oct-18) In house check: Oct-20

Power sensor HP B4B1A SN MY41032317 07-0ct-15 (in house check Oct-16) In house check: Oct-20

RF ganerator R&S SMT-06 SN 100872 15-Jun-15 {in house check Oct-18) In housea check: Oct-20

Natwork Analyzes Agilent EBISSA | SN; US41080477 31-Mar-14 {in houss check Oct-18) In house check: Oct-18
Name Function

Approved by-

Issued: August 23, 2019

Cartificate No: DB35V2-441_Aug18

F-TP22-03 (Rev.00)
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CT FCC ID: A3LSMNO98OF Report No: HCT-SR-2006-FC023

HCTCO,LTD

ey

Calibration Laboratory of

S, Schwelzerischer Katibrierdienst

Schmid & Partner SNk D s e s

Engineering AG e C  servizio svizzero di tarsturs
Zoughausstrasse 43, 8004 Zurich, Switzertand TN S swiss Calibration Service
Aocredaed by the Swiss Accredtation Service (SAS) Accreditation No.: SCS 0108
The Swies Accraditation Service is one of the signatories to the EA
Multilateral Ag for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) |EC 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:

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 Retumn Loss ensures low
reflected power. No uncertainty required.

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

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

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

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

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

Certificate No: D835V2-441_Aug19 Page 20l B
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ID: ASLSMN980F

Report No: HCT-SR-2006-FC023

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 = 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
SAHR 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 22.0"C 55.2 0.97 mhoim
Measured Body TSL parameters (220+02)°C 553:6% D98 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 1W 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: DE3SSV2-441_Aug19 Page 3ol 8
F-1P22-03 (Rev.00) 106/ / 21/
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CT FCC ID: A3LSMNO98OF Report No: HCT-SR-2006-FC023

HCTCO,LTD

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

Impedance, transformed to feed point 514Q+05)Q
Returm Loss -366dB

Antenna Parameters with Body TSL

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

General Antenna Parameters and Design

| Etectrical Delay (one direction) | 1370 ns |

After long term use with 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
sacond arm of the dipole. 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 1o the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged
Additional EUT Data

| Manutactured by | SPEAG H
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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)

DASYS2 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(9.89, 9.89, 9.80) @ 835 MHz; Calibrated: 29.05.2019
o 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

« DASY5252.10.2(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

18.00

0dB =327 W/kg =5.15 dBW/kg

Certificate No: D835V2-441_Aug19 Page 50l 8
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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: f = 835 MHz; a = 0.98 S/m; g = 55.3; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(10.16, 10.16, 10.16) @ 835 MHz; Calibrated: 29.05.2019
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
e Electronics: DAEA 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=Smm

Reference Value = 59.11 V/m; Power Drft =-0.02 dB

Peak SAR (extrapolated) = 3.68 Wikg

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

Maximum value of SAR (measured) = 3.27 Wikg

0dB =327 W/kg =5.15 dBW/kg

Certificate No; D835V2-441_Aug19 Page 7 of 8
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Impedance Measurement Plot for Body TSL

On it fag e

Chi: Start £35.000 MKz

N

835.000000 MHz 52408 0

893.78 pH 4.6881 0
a5 000000 MHz 51,418 mU
g0.185"

__ Sop 100300 GHz

Ch ) Avg =

20

.00
Ch1: Rt 635,000 Mz

Cortiticate No: DB35V2-441_Augis Pago 8ol 8

F-TP22-03 (Rev.00)

172 7 217

HCT CO.,LTD.



aCT

FCC ID: A3LSMN980F Report No: HCT-SR-2006-FC023
HCT CO,LTD
Calibration Laboratory of S, ey Schweizerischer Kalibrierdienst
Schmid & Partner u” ey S Service suisse détalonnage
Engineering AG 2 7 \& C. servisio svizzero di tarstura
Zoughausstrasse 43, B004 Zurich, Switzeriand NG %/ S swiss Callbration Service

Accredayd by 1he Swess Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories o the EA
Multitateral Agreamant for the recognition of calibration cerfificates

Catbraton Equipment used (MATE critical for calibration)

’.,m‘\

Accreditation No.: SCS 0108

This callbration certificate documents the traceability to natonal standards, which realza the phy

| units of

The measuraments and the uncertainties with confidence probabiity are given on the folowng pages and are part of the certificate.

Al calibestions have baen conducted In the closed laboratary facility: emdronment temparsture (22 = 3)°C and humidity < 70%.

s (S1).

Prmary Standards D# Ca Date (Cartiticate No.) Scheduled Calibeation
Power mater NRP SN 104778 03-Apr-18 (No. 217-026832/02803) Apr-20
Powar sensor NRP-Z31 SN: 103244 03-Apr-19 (No. 217-02892) Ape-20
Powar sensor NRP-Z91 SN: 103245 03-Apr-19 (No. 217-02833) Ape-20
Reference 20 dB Attenuator SN! 5058 (20) 04-Apr18 (No. 217-02834) Apr-20
Typa-N mismatch combinston 8N: 5047.2/ 06327 O4-Apr-18 (No. 217-02855) Apr20
RAoforence Probe EX3DV4 SN 7348 29-May-19 (No. EX3-7345_May18) May-20
DAE4 SN: 601 30-Ape-19 (No. DAE4-801_Apri9) Apr-20
Secaordary Standurds D Check Date (in house) Scheduad Check
Power metar E44168 SN: GB3§512475 30-Oct-14 (in house chack Fab1§) In house check: Oct-20
Power sensor HP B481A SN; USaraearas 07-0ct-15 {in house chack Oct-18) In house check: Oct-20
Powar sensor HP B481A SN MY41062317 07-0ct-15 (in houss check Oct-18) In house check: Oct-20
RF generator &S SMT-06 SN: 100972 15Jun-15 (n house check Oct-16) in house chack: Cct-20
Network Analyzer Agent EB35BA | SN: US41080477 31:Mar-14 (in houss check Oct-18) In housa chack: Q119
Name Function

by: N

Approved by

Issued: Septamber 19, 2019

This caliteation cerficate shall not be reproduced except In full without written approvad of the laboratory.

Certificate No: D1800V2-20015_Sep12

F-TP22-03 (Rev.00)
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Calibration Laboratory of
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Schmid & Partner ;- Sorvice suisse d'étalonnage
Engineering AG C  Servizio svizzero di tacatura

Zoughausstrasse 43, 8004 Zurich, Switzerand S Swiss Calibration Service

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

The Swiss Acoreditation Service is one of the signatories 10 the EA

Multiiateral Agr for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

c) IEC 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 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 remned 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: D1800V2-24015_Sep12 Page 20f 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.10.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 400 1.40 mha/m
Measured Head TSL parameters (220+02)"C 402+6% 1.37 mho/m £ 6 %
Head TSL temperature change during test <05°C —— -
SAR result with Head TSL
SAR averaged over 1 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 W/ikg = 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 noemalized to 1W 20,0 W/kg = 16,5 % (ke2)
Body TSL parameters
The following parameters and calculations wers applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1.52 mho/m
Measured Body TSL parameters (220£02)°C 538z6% 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
SAR measured 250 mW input power 5.01 Wikg
SAR for nominal Body TSL parameters normalized to 1W 20.2 W/kg = 16.5 % (k=2)

Certificate No: D1800V2-2d015_Sep19

F-1P22-03 (Rev.00)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, transformed to feed point 44850-28)Q
Retum Loss -2808dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4320Q-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 semirigid coaxial cable. The center conductor of the feeding line ks 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 overall dipole length Is still
according to the Standard.

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

Additional EUT Data

[ Manutactured by SPEAG |
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DASYS5 Validation Report for Head TSL

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

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

Medium parameters used: f = 1800 MHz; o = 1.37 8/m; g, =40.2; p = 1000 kgfm’
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

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

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

"

400
8.0
12.00
16.90
21,00

0dB =149 Wikg = 11.73 dBW/kg
C?mhcme No: D1800V2-2d015_Sep19 Pages5al 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 19.09.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz: Type: D1800V2; Serial: D1800V2 - SN:2d015
Communication System: UID 0 - CW; Frequency: 1800 MHz :
Medium parameters used: = 1800 MHz; o = 1.5 S/m; & = 53.8; p = 1000 kg/m
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASY52 Configuration:
«  Probe: EX3DV4 - SN7349; ConvF(8.44, 8.44, 8.44) @ 1800 MHz; Calibrated: 29.05.2019
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2019
« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002

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

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

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

Peak SAR (extrapolated) = 16.83 W/kg

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

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

0 dB = 14.4 W/kg = 11.58 dBW/kg

Centificate No: D1800V2-2d015_Sep19 Page 7ol 8
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Impedance Measurement Plot for Body TSL

1. 800000 GH;3

18,345 pF

1 BOOOODO GHz

ChiAyg= 20 .
Cn1: St 1 S0000 GHe . Step 200020 Gz

0000 G4z

Stop 200000 GHa

Certificate No: D1800V2-2d015_Sep18 Page 8of8

F-TP22-03 (Rev.00) 180 / 217 HCT CO.,LTD.



¥
CT FCC ID: A3LSMNO98OF Report No: HCT-SR-2006-FC023
HCTCO,LTD
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Schmid & Partner %’e (7 g Servico suisan d'étalonnage
Engineering AG e s Servizio svizzero di taraturs
Zeughausstrasse 43, 8004 Zurich, Switzorland {?T\\h\\,\ S’/ S swiss Cailbration Service
Accredited by the Swiss Accrediation Senvice (SAS) Accroditation No,: SCS 0108

The Swiss Accreditation Service iz one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates

e OMCORGRY - o

Object

Calisration procedure(s)

Calibeation date:

This calibraticn cenificate documents the traceability to national standards. which reslize the physical units of (S1),
The and the L inties with confidence probability are given on the following pages and are part of 1ha certificate
Al calibrigions have been canducted in the closed lab y faciity: snvi paratre (22 + 3)°C and humiity < 70%,

Catbration Equipment used (MBTE critical for catbration)

Primary Standards 0¥ Cal Date (Cedificate No.| Schaduled Calibration

Power meler NRP SN: 104778 CA-Ape-18 (No. 217-02882/02893) Apr20

Power sensor NRP-281 SN: 108242 03-Ape-18 (No. 217-02892) Apr20

Powsr sensor NAP-2891 SN: 103245 0G-Apr-18 (No. 217-02853) Apr-20

Aaterenca 20 d8 Attenuator SN: 5058 (20k) O4-Ape-19 (No. 217.02864) Apr20

Type-N mismatch combination SN 5047.2 / 06327 D4-Apr-19 (No, 21702885) Apr-20

Referanca Praba EX30OVA SN: 7344 31-0ec-19 (No, EX3-7349_Dec19) Dec-20

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

Secondary Stardards e Check Dade (In housa) Scheduled Check

Powar meter £44198 SN: GB3S512475 30~Oct-14 (in house check Fab-19) In housa chack: Oct-20

Powsr sensor HP 84814 SN US37r292783 07-0ct-15 (In house chack Oct-18) In house checx: Oct-20

Power sansor HP 8481A SN MY41082317 07-0ct-15 (In house chack Oct-18) In house check: Oct-20

FAF pensrator RAS SMT-06 SN 100672 15-Jun-15 (in housa check Oct-18) In hauss check: Oct-20

Network Anglyzer Agiant EBISBA | SN: US41080477 31-Mar-14 (in house check Oct-19 In house check: Ocl-20
Name Function

Calibrated by:

Appraved by

This calitration ocertificate shall nol be reproduced except i full without witten approv! of the iaboratory.

Certificate No: D1900V2-5d061_Jan20 Page 1of8
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Acoredited by the Swiss Accreditation Servics (SAS) Accreditation No.: SCS 0108

Tha Swiss Accreditation Service is one of the signatorfes 1o the EA
Multilateral Agreament for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:
a) |IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62208-1, "Measurement procedure for the assessment of Specific Absorption Rate

(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 20186

c) |EC 62208-2, *Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)*, March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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
probabifity of approximately 95%.

Certificate No: D1800V2-5d061_Jan20 Pags2of8
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Measurement Conditions
DASY systam configuration, as far as not given on page 1.
DASY Version DASYS V52.10.3
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+02)°C 41.446% 1.39 mho/m = 6 %
Head TSL temperature change during test <05°C — —
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.85 Wikg
SAR for nominal Head TSL parameters normalized to 1W 39.9 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 5.13 Wkg
SAR for nominal Head TSL parameters normalized to 1W 20.7 Wikg + 16.5 % (k=2)
Body TSL parameters
The foflowing parameters and caiculations were applied,
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mho/m
Measured Body TSL parameters (220202)°C 542:6% 1.50 mha'/m + 8 %
Body TSL temperature change during test <05°C e -
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.83 Wikg
SAR for nominal Body TSL parameters normalized to 1W 39.8 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 519 Wikg
SAR for nominal Body TSL parameters normalized to 1W 20.9 Wikg + 16.5 % (k=2)

Centlficate No: D1800V2-56061_Jan20
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5020+86.1jQ
Return Loss -243dB
Antenna Parameters with Body TSL
impedance, transformed to feed point 710+686iQ
Retum Loss -226dB
General Antenna Parameters and Design
Electrical Delay (one direction) | 1.194 ns |

After tong 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 canter conductor of the feeding line is directly connected to the

second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 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

I Manufactured by

SPEAG

Caerlificato No: D1900V2-5d061_Jan20
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DASYS 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/im; . =41.4; p = 1000 kg/m”
Phantom section: Flat Section

Measurement Standard: DASYS (ITEEE/IEC/ANSI C63.19-201 1)

DASYS52 Configuration
¢ Probe: EX3DV4 - SN7349: ConvF(8.6, 8.6, 8.6) @ 1900 MHz: Calibrated: 21.12.2019
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

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

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

-3.49
-5.98
-10.46

-13.95

-17.44

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

Certficate No: D1800V2-5d061_Jan20 Page5of8

F-TP22-03 (Rev.00) 185 / 217 HCT CO.,LTD.



X
CT FCC ID: A3LSMNO98OF Report No: HCT-SR-2006-FC023

HCTCO,LTD

Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

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

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

Medium parameters used: = 1900 MHz; o = 1.5 S/m: &: = 54.2: p = 1000 kg/m’
Phantom section; Flat Section

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvE(8.42, 8.42, 8.42) @ |900 MHz; Calibrated: 31.12.2019
« Sensor-Surface: | 4mm (Mechamical Surface Detection)
« Electronics; DAE4 Sn601; Calibrated; 27.12.2019
« Phantom: Flat Phantom 5.0 (back}; Type: QD 000 P50 AA; Senal: 1002

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

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

Reference Value = 104.6 Vim; Power Drift = 0.04 dB

Pcak SAR (extrapolated) = 17.3 Wikg

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

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

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

Maximum value of SAR (measured) = 14.9 Wikg

3.30

-6.59

-9.89

-13.18

-16.48

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

Caortificate No: D1900V2-5d061_Jan20 Pape 7 of 8
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Impedance Measurement Plot for Body TSL
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HCT COLLTD
Calibration Laboratory of S Schweizerischer Kalibrierdienst
Schmid & Partner ¢ Service suisse détalonnage
Engineering AG Servizio svizero di taratura
Zoughausstrasse £3, 8004 Zurich, Switzerland S suiss Calibeation Service
Accredited by the Swiss Accreditation Senvice (SAS) Accraditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multitateral Agreament for the recognition of calibration centificates

7 >

7 ks A,“ |
R P b A S MBS = 51

Calioration procedura(s) : CA I W ) R %
Cateroton o e i

This calibrasion certificate documents the tracaabiity to national standards, which reaiize the physical units of measurements {S).
The measwamants and tha uncanainties with confidance probability sre givan on tha folawing pages and are pant of the certificate.

Al caliprations have been conducted In the dosed baratory faciity: environment temperatuns (22 & 3)°C and humidity < 70%.

Callbration Equipment used (MATE arfical for callbration)

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

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

Power sensor NRP-Z91 SN- 103244 03Ape-19 (No, 217.02892) Apr20

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

Referance 20 dB Attenuatr SN- 5058 (20k) 04-Apr-19 (No, 217.02854) Aprzl)

Type-N mismatch combination SN: 5047.2 1 06327 (4-Apr-19 [Na, 217-02895) Apr-20

Referance Probe EX30V4 SN; 7349 31-Dac-18 {No, EX3-7348 Deci9) Dec-20

DAE4 SN e 27-Dec-18 (No, DAE4-601_Dec18) Deac-20

Secondary Standarss e Check Date (in house) Scheduled Check

Power moter E44198 SN: GR39512478 30-Oct-14 (in house check Fob-19) In house check: Oct-20

Powar sensor HP B4B1A SN US3T262783 07-Oct-15 (in house check Oct-18) In house check: Oct-20

Powar sensor HP B481A SN: MY2108217 07-0ct-15 (In house check Oct-18) In house check: Oct-20

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

Nabaork Anatyzer Agllent E8358A | SN US41080477 31-Mar-14 {In housa chack Oct-19) In house chedc Oct-20
Name Function

Calibrated by: q 4

Appeoved by

Issued: Febasry 20, 2020

This calibration cestificale shall not be repraduced except in ful without witten approval of the Saboratory.

Certificate No; D2450V2-743_Feb20 Page 1 of 8
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Calibration Laboratory of S, §  Schweizerischer Kalibrierdienst

Schmid & Partner fe—— G Service suisse détalonnage
Engineering AG % Servizlo svizzero di taraturs

Zeughausstrasse 43, 8004 Zurich, Switzertand s 4{,":\\‘“,\? S swiss Catibration Service

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

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

Multitateral Ag for tha recognition of calibration cerificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:
a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, "Measurement procedure for the assessment of Specific Absorption Rate

(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

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

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

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

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

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

Certificata No: D2450V2-743_Feb20 Page 2 0l B
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASY5 V52104
Extrapolation Advanced Extrapoiation
Phantom Modular Fiat Phantom
Distance Dipole Canter - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations ware applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 392 1.80 mhoim
Measured Head TSL parameters {22.0+0.2)°C 3844+6% 186 mhoim 26 %
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 13.6 Wkg
SAR for nominal Head TSL parameters normalized to 1W 53.4 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm?® (10 g) of Head TSL condition
SAR measured 250 mW inpul power 6.29 Wikg
SAR for nominal Head TSL parameters normakized to 1W 24.9 Wikg * 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Tomperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 8527 1.95 mhaim
Measured Body TSL parameters (220+20.2)°C 51426% 203mhoim+ 6%
Body TSL temperature change during test <05°C — -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input powes 13.2 Whkg
SAR for nominal Body TSL parameters normalized to 1W 51.5 Wikg £ 17.0 % (k=2)
SAR averaged over 10 ecm® (10 g) of Body TSL condition
SAR measured 250 mW inpul power 6.14 Wikg
SAR for nominal Body TSL parameters normalized o 1W 24.2 Wikg £ 16.5 % (k=2)
Certificate No: D2450V2-743_Feb20 Page 3of8
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Report No

: HCT-SR-2006-FC023

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point

5360+48j0

Return Loss -24.7 dB
Antenna Parameters with Body TSL

Impedance, transformed to feed point 5030+67Q

Retumn Loss -235dB
General Antenna Parameters and Design

Electrical Delay (one direction) ] 1159 ns

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

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

according to the Standard.
No excessive force must be applied to the dipole arms, because they might bend ar the soldered connections near the
feadpoint may be damaged
Additional EUT Data
| Manufactured by SPEAG

Centificate No: D2450V2-743_Faeb20

F-TP22-03 (Rev.00)

Page 4 of 8

192 / 217

HCT CO.,LTD.



=
HCT FCC ID: A3LSMN980F Report No: HCT-SR-2006-FC023
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DASYS5 Validation Report for Head TSL
Date: 20.02.2020
Test Laboratory: SPEAG, Zurich, Switzertand
DUT: Dipole 2450 MHz: Type: D2450V2: Serial: D2450V2 - SN:743
Communication System: UID 0 - CW; Frequency: 2450 MHz
Medium parameters used: f = 2450 MHz; o = 1.86 S/m; & = 38.4; p = 1000 kg/m’

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

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7,98, 7.98, 7.98) @ 2450 MHz, Calibrated: 31.12.2019
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27,12.2019
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

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

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

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

Peak SAR (extrapolated) = 27.3 W/kg

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

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

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

Maximum value of SAR (measured) = 22.6 W/kg

-4.40
-8.80
-13.20

-17.60

-22.00

0dB =226 Wikg = 13.55 dBW/kg

[l

)
M
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 20.02.2020
Test Laboratory: SPEAG, Zurich, Switzerlund
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:743
Communication System: UID 0 - CW; Frequency: 2450 MHz )
Medium parameters used: = 2450 MHz: a =203 S8/m; &= 51.4; p = 1000 kg/m”

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

DASY52 Configuration:
e Probe: EX3DV4 - SN7349: ConvF(8.02, 8.02. 8.02) (@ 2450 MHz; Cabibrated: 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 P50 AA; Serial: 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:
Mecasurement grd: dx=5mm, dy=5mm, dz=5mm
Reference Value = 110.6 V/m; Power Drift = -0.06 dB
Peak SAR (extrapolated) = 25.2 Wkg
SAR(1 g) = 13.2 W/kg: SAR(10 g) = 6.14 W/kg
Smallest distance from peaks to all points 3 dB below = 9 mm

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

-4.40
-8.80
-13.20
-17.60

-22.00

0dB=21.1 Wkg=13.24 dBW/kg

Certificate No; D2450V2-743 Feb20 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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FCC ID: A3SLSMN980F

Report No: HCT-SR-2006-FC023

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughaussirasse 43, 8004 Zurich, Switzeriand

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

Calbration Equipmeant used (MSTE critical tor calibration)

This calibration certilicate documents the traceabiity 10 national standards, which realize the physicat unis of measurements (S1),
The measurements and the uncenainties with confidence probability are gven on the loliowing pagas and ara part of 1he canificale.

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

This calbration cerificale shall not be raproduced sxcapt in full withaut written approval of the laboeatory,

Priary Standards iDa Cal Data (Cartificate No,) Sc_[“ d Calibration

Powar mater NRP SN: 104778 02-Apr-19 (No. 217-02832/02893) Ape-20

Power sansor NRP-Z91 SN; 108244 03-Apr-19 (No. 217-02832) Ape-20

Powar sensor NRP-291 SN 103245 03-Apr-19 (No. 217-02883) Apt-20

Refarence 20 08 Attenualor SN 5058 (20k) 04-Apr19 (No., 217-02824) Apt-20

Type-N mismatch combination 8N: 5047.2 1 06327 04-Apr-19 (No. 217-02895) Apr-20

Reterence Probe EX30VA SN 7349 29-May-19 (No. EX3-7349_May19) May-20

DAE4 SN 801t 30-Ape-18 (No. DAE4-G01_Apr19) Apr-20

Secandary Standards o ¢ Check Dato {in housa) Scheduled Check

Power matar E44158 SN: GB3GS12475 30-0Oct-14 (in house check Feb-19) In heuse chack: Oct-20

Power sensor HP B4B1A SN: US3T2%2783 07-0ct-15 (in house chack Oct-18) In house chack: Oct-20

Power sensor HP B461A SN: MY&1052317 07-0ct-15 {in house check Oct-18) In house chacke Oct-20

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

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

Calibented by: Manu § ;

Approved by:

Cartificate No: D2600V2-1106_Sept2

F-TP22-03 (Rev.00)
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HCTCOLLTD
Calibl_'ation Laboratory of s\‘\\‘\“ﬂ:ﬂ;’"h} S  Schwoizerischor Kalibriordionst
Schmid & Partner % - Service sulsse d'étalonnage
Engineering AG 7 Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerfand % /ﬁw‘? S Swiss Calibration Service
Al
Accreditad by tha Swiss Accreditation Sorvice (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) 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 82209-1, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

« 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.

s FElectrical Deiay: 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 parametars: The measured TSL paramelers are used to calculate the
nominal SAR result.

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

Certificate No: D2600V2-1106_Sep19 Page20f 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS v52.10.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 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 37326% 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 Wikg = 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 to 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 2,18 mhoim
Measured Body TSL parameters (22.0£0.2)°C 502 +6 % 222mha/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 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 Wikg = 16.5 % (k=2)
Certificate No: D2600V2-1106_Sep19 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 4a76Q-76iQ

Retum Loss -21.8d8
Antenna Parameters with Body TSL

Impedance, transformed to feed point 4510-48jQ

Retum Loss -2284dB
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 feedpoint 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
are addad to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions* paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard,

No excassive force must be applied 1o the dipole arms, because they might bend or the soidered connections near the

feedpoint may be damaged

Additional EUT Data

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 S/m; & = 37.3; p = 1000 kg/m”
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.69, 7.69, 7.69) @ 2600 MHz; Calibrated: 29.05.2019
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2019
« Phantom: Flat Phantom 5.0 (front). Type: QD 000 P50 AA; 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=5mm, dy=5mm, dz=5mm

Reference Value = 119.8 V/im; 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 W/kg

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

Cenificate No: D2600V2-1106_Sep19 Page5ol8
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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; ¢ = 2.22 S/m; & = 50.2; p= 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 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

« DASYS5252.10.2(1504); SEMCAD X 14.6,12(7470)

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

Reference Value = 110.6 V/m; Power Dnift =-0.04 dB

Peak SAR (extrapolated) = 28,9 Wikg

SAR(1 g) = 14.1 W/kg; SAR(10 g) = 6.27 W/kg

Maximum value of SAR (measured) = 23.8 W/kg

[ ]
L

<00

0dB =238 W/kg=13.77 dBW/kg
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Impedance Measurement Plot for Body TSL

2 600000 Gz
12 648 pF -4 8365
2800000 GHz 72671 mU
-132.688°

Thldwg= 20
Chi: Stwt 240000 GHz ——

00000 GHz

5.00
| 0.00
4500
10.00

1500
120 00

PRS00
000
| s

£h 3 Ag 120

140,00
Cn): St 240000 GHz =

I gy
Stawe - CH1 8

Centificate No: D2600V2-1106_Sep19 Page8of B

F-TP22-03 (Rev.00) 204 / 217 HCT CO.,LTD.



FCC ID: A3SLSMN980F

Report No: HCT-SR-2006-FC023

HCTCO,LTD

Calibration Laboratory of S, Schweizerischer Kalibrierdienst

Schmid & Partner =2 g Servioe suisse d'étalonnage
Engineering AG o Servizio svizzero di taratura

Zeughsusstrasse 43, 8004 Zurich, Switzerland N S swiss Calibeation Service

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
uummwnnmdmm

Calbration Equipment usod (MATE critica# for calibratan)

Accreditation No.: SCS 0108

'mhmmmmwommxmbw»mwM,mmmmuumdmmm(su.
mmmmwmmmMM‘memMWWmmdmm

Mwmmoomwumummdmummwwnwmemmn(zz:arcmmmw<m.
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Engineering AG
Zeughausetrasse 43, B004 Zurich, Switzerland

S Schweizerischer Kalibrierdianst

c Sarvice suisse d'étalonnage
Servizio svizzero i tarsturs

S swiss Catibration Service

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

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

« 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.

« 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%.

Centiticate No: DSGHzV2-1107_Sep19 Page 2 of 13
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Measurement Conditions

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

DASY Version DASYS V52,102

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy =4.0mm, 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 358 4.71 mho/m
Measured Head TSL parameters (22.0£0.2)°C 35126% 453 mha'm+ 6 %
Head TSL temperature change during test <05°C - -—
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.21 Wikg
SAR for nominal Head TSL parameters normalized to 1W 81.6 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 100 mW input power 2.36 Wikg
SAR 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 220'C 355 5.07 mho/m

Measured Head TSL parameters (220202)C 34B+6% 4.88 mhe/m =86 %

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

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

SAR measured 100 mW input power 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 parameters 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 — wees
SAR result with Head TSL at 5750 MHz

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

SAR measurad 100 mW input power 8.18 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 232 Wikg

SAR for nominal Head TSL parameters nomalized o 1W 23.0 Wikg = 19.5 % (k=2)
Certificate No: D5GHzV2-1107_Sep19 Page 4 of 13
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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 469+6% 551 mho'm =86 %
Body TSL temperature change during test <05°C — —
SAR result with Body TSL at 5250 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.60 Wikg
SAR for nominal Body TSL parameters normalized to 1W 75.4 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 100 mW input pawer 212 Wikg
SAR for nominal Body TSL parameters normalized o 1W 21.0 Wikg = 19.5 % (k=2)
Body TSL parameters at 5600 MHz
The following parameters and calculations were appled.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 485 5,77 mho/m
Measured Body TSL parameters (22.0+0.2)°C A62+6% 598 mho/m+6 %
Body TSL temperature change during test <05°C e e
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measurad 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)
Certificate No: DSGHzV2-1107_Sep19 Page 50f 13
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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 - ——
SAR result with Body TSL at 5750 MHz
SAR averaged over 1 cm” (1 g) of Body TSL Corxdition
SAR measurad 100 mW Input power 7.72 Whg
SAR for nomina!l 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: D5GHzV2-1107_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, transformed to feed point 493Q-7412

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

impedance, transformed to feed point 548(-25/K2

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

impedance, transformed to leed point 554 -3.22

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

Impedancs, transtormed 1o feed point 4890-52iQ

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

Impedance, transformed to feed point 5580Q-16i2

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

Impedance, transformed to feed point 564Q-22Q

Retumn Loss -239dB
General Antenna Parameters and Design

I Electrical Detay (one direction) ] 1.186 ns

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

The dipole 8 made of standard semirigid coaxial cable. The center conductar of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals, On some of the dipoles, small end caps
are added to the dipole arms in order to Improve matching when loaded according to the position as explained in the
*Measurament Conditions” paragraph. The SAR data are not affected by this change, The overall dipole tength is stll

according to the Standard,
No excessive force must be applied to the dipole arms, because they might bend of the soldered connections near the
feedpoint may be damaged.
Additional EUT Data
| Manutactured by [ SPEAG
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DASYS Validation Report for Head TSL

Date: 26.09.2019
Test Laboratory: SPEAG, Zurich, Switzerland

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

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 3750 MHz
Medium parameters used: f = 5250 MHz; 6 = 4.53 S/m; £ = 35.1; p = 1000 ke/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, 54) @ 5250 MHz, ConvF(4.95, 4.95,4.95) @ 5600
MHz, ConvF(4.98, 498, 4.98) @ 5750 MHz; Calibrated: 25.03.2019

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

» Electronics: DAE4 Sn601; Calibrated: 30.04.2019

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

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

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

Peak SAR (extrapolated) = 28.4 Wrkg

SAR(1 g) = 821 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 Wrkg

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: Mcasurcment grid: dx=4mm, dy=4mm, dz=1 4mm

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

Peak SAR (extrapolated) = 32.1 Wikg

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

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

Certificate No: D5GHzV2-1107_Sep19 Page 8of 13
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(0 dB = 18.6 Wrkg = 12.70 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 26.09.2019
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole D5GHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1107

Communication System; UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 Mll/ Frequency: 5750 MHz
Medium parameters used: f = 5250 MHz; 6= 5.51 S/m; &, =46.9; p = 1000 kg/m

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

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

Phantom section: Flat Section

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

DASY352 Configuration:

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

« 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
« DASYS5252.10.2(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=|.4mm

Reference Value = 68.01 V/m; Power Drift=-0.01 dB

Peak SAR (extrapolated) = 29.4 W/kg

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

Maximum value of SAR (measured) = 17.5 Wrkg

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

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

Peak SAR (extrapolated) = 33.9 W/kg

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

Maximum value of SAR (measured) = 18.9 W/ikg

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

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

Peak SAR (extrapolated) = 34.6 Wikg

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

Maximum vilue of SAR (measured) = 18.7 W/kg
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HCT FCC ID: A3LSMN980F Report No: HCT-SR-2006-FC023

HCTCO,LTD
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0dB=18.7 Wikg=12.72 dBW/kg
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CT FCC ID: A3LSMNO98OF Report No: HCT-SR-2006-FC023
HCTCO,LTD

impedance Measurement Plot for Body TSL
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