CT FCC ID: ASLSMW727V Report No: HCT-A-1702-F001

HCTCO,LTD

Attachment 3. — Probe Calibration Data

F-TP22-03 (Rev.00) 110 /201 HCT CO., LTD



FCC ID: A3LSMW727V

Report No: HCT-A-1702-F001

Accreditod by the Swiss Accreddation Service (SAS)
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Calibration Equipment used (METE cracal for catyation)

HCT COLLTD
Calibration Laboratory of Schweizerischar Kalibrierdienat
Schmid & Partner Servics suisse d'étalonnage
Engineering AG Servizio svizzero o taratura
Zeughousstrasse 43, 8004 Zurich, Switzerland Swiss Calitrstion Service

Thia calibration centificate documents tha iraceatiiity 10 national standards, whic reaiize the Jhysical unts of messurements (51
The measursmens and the uncertantes with confidance probatidty ame gven on the following pages and are part of the cendcate

Al calitrutions have besn conductad In the dosed laborory ity emaranmant demperature (22 £ 3)°C and humndity < TO%

This calibration cerfificate shall rol be e

et 1 Ul without weitien approval of the abotatory

Prienary Standards [ Cat Date (Cartifcate No.) Schoduled Caibration
Powar meter Ed441968 0841293874 01-Apr-16 (No. 217021281 Mar-16
Power wwg_ﬁ MY41498087 0V Apr-18 (No 217-02128) Mar-16
Relerence 3 08 Attenuatol BN, 55054 {3c) 01-Ape-15 (No. 217-02120} Mar-16
Faleronca 20 o8 Amanaror BN S627T (20n) 01 Ape15 (No. 217-02132} Mur-16
Reference 30 ¢B Allwnustion SN: 85129 {20b) 01-Ape-15 (No. 217-02135) Mue-16
| Fet Probe ESIOVE SN X113 31-0ec-1% (No. ES3.3013_Dec!5) Dec- 16
DAEA SN: 000 23-Onc-15 (No, DAEA-660_Dec15) Dec-16
Secondary Standards ) Check Date {in house) Schaduied Chwck
| RF genatitce HP BES6C USIB42U01 700 &-Aug- i (n howss check Apr-19) in Nouse chack: Agr- 16
Network Anahyzec HP 8753E | USITIS0588 18-Ces01 (in house chack Oct-15] In heuse check. Oct-10
Narns Function
Cabbrnted by L atony
Apgroved by

Cartificate No: ET3-1609_Mar18

Page 1 of 11

F-TP22-03 (Rev.00)

111 /201

HCT CO., LTD



CT FCC ID: ASLSMW727V Report No: HCT-A-1702-F001

HCTCO,LLTD

Calibration Laboratory of e Schwalzarischor Kalibrieedienst

Schmid & Partner iy &_/f c g Sorvice sulsse d'btalannage
Engineering AG T g Servisio svizzero d taratura

Zeughousstrasse 43, 8004 Zurich, Switzecland ‘gﬂf\, Swiss Calibration Service

Accradited by 1he Swiss Acoraditution Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories 10 the EA

Multilateral Agreemant for tha recognition of caibration certificates

Glossary:

TSL tissue simulating liquid

NORMXx.y.z sangitivity in free space

ConvF sansitivity in TSL / NORMx.y.z

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

AB.CD modulation dependent linearization parametors

Polarization p ip rotation around probe axis

Polarization 5 # rotation around an axis that is In the plane normal 1o probe axis (8l measurement center),

\e.. B =0is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

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 62202-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held davices used in close
proximity to the ear (frequency range of 300 MHz to 3 GMzj", February 2005

o) |EC 62208-2, "Procedure to determine the Specific Absarption 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 1o 6 GH2"

Methods Applied and Interpretation of Parameters:
NORMy.y.z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide),
NORMAx,y.z are only intermediate values, |.e., the uncertainties of NORMx.y,z does not affect the E*-field
uncertainty inside TSL (sea below ConvF).

o NORM(Nxy.z = NORMx.y,z * frequency_response (see Frequency Response Chart). This linearization Is
implemented in DASY4 software versions later than 4.2, The uncertainty of the frequency response is included
in the stated uncartainty of CanvF.

« DCPxy.z: DCP are numerical linearization parameters assassad based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency not maedia,

« PAR:PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

o Axyz Bryz Cxyz Dxy.z VRxyz A B, C, D are numerical linearization paramelers assessed based on
the data of power sweep for specific modutation signal, The parameters do not depend on frequency nor
media. VR Is the maximum calibration rangs expressed in RMS vollage across the diode

« ConvF and Boundary Effect Parameters: Assessad In flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
usedeASYAsonwamlolmprovopmbommycmlombwwy The seasitivity in TSL cormesponds
to NORMx.y,z * ConvF whereby the uncertainty corresponds 1o that given for ConvF. A frequency dependent
CanvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to + 100
MHz.

o Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
axposed by & patch antenna.

« Sensor Offset The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis), No talerance required.

« Connector Angle: The angle is assessed using the information ganed by determining the NORMx (no
uncertainty required)

Certificate No: ET3-1600_Mar16 Page 2of 11
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HCT FCC ID: ASLSMW727V Report No: HCT-A-1702-F001

HCTCOLLTD
ETIDVE - SN 16809 March 18, 2016
Manufactured:  July 27, 2001
Calibrated: March 18, 2016
Calibrated for DASY/EASY Systems
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Certfficate No: ET3-1609_Mar18 Page 3of 11

F-TP22-03 (Rev.00) 113 /201 HCT Co., LTD



CT FCC ID: ASLSMW727V Report No: HCT-A-1702-F00T

HCTCO,LLTD

ETIOVE- SN!1608 March 18, 2016

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1609

Basic Calibration Parameters

| Sensor X | Sensor Y | Sensor Z Une (k=2)
Norm (uwV/A(V/m))" 2.00 1.81 1.82 £101%
| DCP (mV)" 102.0 100.5 - 101.5
Modulation Calibration Parameters
"uiD [= fon System Name A 8 [ ) VR Unc'
a8 dBVpV dB mv (x=2)
[0 [ oW x| 00 | oo | 1o | 000 [ 2680 | $33%
% 0.0 0.0 1.0 2669
2 0.0 0.0 1.0 2562

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%.

* The urcartamtios of Nom X Y. 2 do nut affect the E-fid ancertainty inside TSL {see Pages 5 and §)
" Numaencad ineanzaticn paramenter urcertanty not reguired

" Uncetarty is dolermingd using e max from knear resp apphing rectancuitnr dalribution and is exiresssd Ky te sousre of the
feid vatue
Carificate No' ET-1809_Marté Page 4 of 11
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FCC ID: A3LSMW727V

Report No: HCT-A-1702-F001

ETIOVS- SN:1608

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1609

Calibration Parameter Determined in Head Tissue Simulating Media

March 18, 2016

Reiative | C Depth® | Une

1(MH2)C | Permittivity' (Sim)" ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 410 0.89 6.81 6.81 681 | 042 | 232 | s120%
835 415 0.90 648 | 648 | 648 | 045 | 222 | s+120%
900 415 057 633 | 633 | 833 | 03¢ | 281 | 1120%
1450 405 1.20 561 561 561 | 053 | 23¢ | +120%
1750 401 1.37 540 | 540 | sa0 | oes | 225 | s120%
1800 40.0 1.40 520 | 520 | 520 | ore | 205 | s120%
1950 40.0 140 504 | 504 504 | 080 | 216 | :120%
2300 395 1.67 488 | 488 | 488 | o0so | 194 | s120% |

“ Frequency validty sbove 300 MHZ of £ 100 MHZ ordy apphes for DASY vé 4 and higher (son Page 2), sise & is rustricted 10 £ 50 Mz The
uncedpinty @ the RSS of the Conf uncertainty at casbration frequency and the uncertanty for the indicated frequency band. Frequency vahidity
delow 300 MHz is + 10, 25, 40. 50 and 70 MHz for ConvF assessnents at 30, 84 128, 150 and 220 MMz respectvely, Above § GHz frequency

umunmmmdwumum

Al bequercies balow 3 GHz. the vaddily of Hisson paramulens (x and o) can be telgsed 10 ¢ 10% if liquid compensation formuia s appied Yo

measured SAR values. Al frequencios above 3 GHz, the validity of tissue parameders (¢ and o) # restncted 10 £ 5% The uncatainty & the RSS of

the ConviF uncenainty for mdicated target bssue paramejars.

“ Alpha/Depih are determined dunng calbrstion. SPEAG waaants Ihat e remaing deviation dus 1o the boundary efloct after
Mtnm.n1%hwm30mwm:nbhwmS-BG»lzstmvmhmmmndimw

diameter fram the boundary
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aCT FCC ID: ASLSMW727V Report No: HCT-A-1702-F001

HCTCO,LLTD

ET30VE- SN:1609 March 18, 2016

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1609

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Dopth © Unc
1(MHz)® | Permittivity” (Sm)" ConvF X | ConvFY | ConvFZ | Aipha® | (mm) {k=2)
750 55.5 “ 0.96 6.25 6.25 6.25 031 2.75 £120%
835 55.2 | 097 6.16 6.16 6.16 0.32 2.73 £120% |
1750 534 | 149 486 | 486 4.86 080 | 245 +120%
‘ 1800 533 ‘ 1.52 4.68 i 468 | 488 080 | 231 £120%

“ Froguency validity above 300 Mtz of 3 100 MHz anly apphes far DASY v 2 and higher (see Page 2). clse | is restricted o ¢ 50 MMz The
uncetanty i the RSS of ihve CanviF uncentainty ot calibralian frequency and the uncensinty for the ndicated frequency band. Freguency validity
Detow 300 MMz 18 = 10, 25 40, 50 ang 7O MHz for Conn asaessments of 30, 64, 128, 150 snd 220 MHZ respectively. Above 5§ GHz freguency
vakdiy can be extendnd 1o £ 110 MMz

' AL frequencies below ) GHZ, the valaity of tissue parsenebans (c and o) can be retaed (o 2 10% If aultt compansation fmuly is appled 1o
measured SAR values. Al frequoncies above 3 Gz the validity of tssue parameters (c and «) is restncied %0 £ 5% The uncertainty is the RSS of
the ConvF uncestanty for indicaled target inoue parameters.

% AlphaDiapth ate determined duting calibrtion. SPEAG wartunts that the remaning deviason due 10 tha boundary effect sfter compensation i
niways less than ¢ 1% for frequences below 3 GHz ond below 1 2% for frequencies batwaan 3-8 GHz ot any detance larger (han had the probe bp
dametar from he boundary
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CT FCC ID: ASLSMW727V Report No: HCT-A-1702-F001

HCTCOLLTD
ETIDVE- SN.1602 March 18, 2018
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Ha- FCC ID: ABLSMW727V

Report No: HCT-A-1702-F001
HCTCOLLTD

ET3DVE- SN: 1609 March 182016
Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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HCT FCC ID: ASLSMW727V Report No: HCT-A-1702-F001

HCTCOLLTD

March 18, 2016

Dynamic Range f(SAR}ead)
(TEM cell , fora= 1900 MH2)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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CT FCC ID: ASLSMW727V Report No: HCT-A-1702-F001

HCTCO,LTD
ET3DVE- SN; 1609 March 18, 2016
Conversion Factor Assessment
= B35 MHz, WGLS RS (H_comfF} = 1900 MHz WGLS R22 (H_convF)
£ :af °
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= - il =,
Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
10 08 08 04 02 00 D2 04 08 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
Cartficate No: ET3-1600_Mar18 Page 10 of 11 o
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CT FCC ID: ASLSMW727V Report No: HCT-A-1702-F001

HCTCO,LTD

ET3DVE- SN1609 March 18, 2016

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1609

Other Probe Parameters

E—géﬁsar—Nmngshm Triangular |
E Connector Angle (%) 774 |
| Mechanical Surface Detection Mode enabled
| Opfical Surface Detection Mode disabled |
| Probe Overall Length - | 337 mm |
| Probe Bady Diameter | 10 mm |
| Tip Length 10 mm |
}.ﬁp- Diamater 6.8 mm
| Probe Tip to Sensor X Calibration Point ‘ 27mm |
[ Probe Tip 1o Sensor ¥ Calibrabon Point 27 mm |
j Probe Tip to Sensor Z Calibration Point 27 mm
LRocommondod Measurement Distance from Surface 4 mm

Certficale No. ET3-1608_Mar16 Page 11 ol 11
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CT FCC ID: ASLSMW727V Report No: HCT-A-1702-F001

HCTCOLLTD

Calibration Laboratory of s\""{\'_;/" % S Schwolzerischer Kalibrisrdienst

Schmid & Partner -t C Service suisse d'stalonnage
Engineering AG % Sarvizio avizzero i tarntura

Zoughaussirasse 43, 3004 Zurich, Switzertand %M@;’- S Swiss Cafibration Service

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

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

Multilatoral Agreemant for the recognition of calibration cenificales

cient  HCT (Dymstec Cortiticate No: EX3-3863_Jul16

Coject EX3DVA4 - SN:3863

Cabeation procedure(s) QA CAL-01.v9, QA CAL-12.v8; QA CAL-14.v4, QA CAL-23.v5,

Cuttwration date July'zs. 2016

This cafibration cartficate documents the aceabiity to natonal standands, which realize e physcal Unkts of measurements {S1)

The and Ihe uncertanties with confl > ity arw given on Ihe following pages and are part of e cedificsts

Al bt nhave been ed 0 the closed laboratory facility: emiranmant lemoeraturm (22 £ 35°C and humidity < T0%

| Catbemton Equipment wsed (MBTE critcal for calitration)

Primary Standards D Cal Dato (Ceetificate No | Schaduled Calbrition

Power metor NRP BN 104778 0B.Apr-18 (No. 217-02288/0228%) Apr-t?

Powsr sensor NRP- 281 SN 100244 06-Agr-16 {No. 21702288) Apr- AT

Power sensor NRP-251 SN. 103245 06-Apr-10 (No 217-02280) Agr 17

Ralwance 20 48 Aenuntor SN: §5277 (20%) 08-Apr-16 (No. 217-02293) Ape-1T

Referoron Proba ES30V2 SN 3013 | 31.Dec-15 (No, E53-3013_Dec15) Dec- 18

DAEA $N: 560 23-Doc-15 {No. DAE4.E8_Dec!5) Dec-16

Sacondiry Standards D Check Date (v house) Scheduled Check

Power maser £441458 SN GB41203874 08-Apr-16 (In house chack Jun-18) In housa check: Jun-18

Powsr sanscr E44124 SN MY4 1488087 06-Apr-16 (in houss check Jun-16) In house check. Juns-18

Power sensor E4412A SN: D001 10210 00-Agr-16 (in house check Jun-10) In house check: Jun-15

RF gensvator HP 8645C SN! LIS3642001700 04-Aug-89 {in house chack Jun-16) 0 house check Jun-18

Network Analyzar HP 87835 8N US37300585 18.0c4-01 {in houss chack Oct-15) in boust checa: Oo1-18
Mameo Function

Galibrated by Clauds Levtiet Laocatory Technician

Approved by Katjn Pokovic Toctmicat Manager % /f—

Issued: July 29, 2018

Thin calibration certificate shall not ba reproduced excedt in Al without witton approval of the laboniony

Certificate No: EX3-3863_Jul1B Page 1of 11
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CT FCC ID: ASLSMW727V Report No: HCT-A-1702-F001

HCT CO,LLTD

Calibration Laboratory of P " -

Schmid & Partner — g Service sulsse détalonnage
Engineering AG T g Servisio sdczero df tarstura

Zoughausstrasse 43, 8004 Zurich, Switrertand Q’ﬁ.\y’ Swiss Calibratian Service

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

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

Multilstoral Agreoment for the recognition of calibration certificates

Glossary:

TSL tissue simulating fiquid

NORMx.y.z sensitivity m free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compressian point

CF crest factor (1/duty_cycle) of the RF signal

A B.C,D modulation dependent inearization paramaters

Palarization ¢ @ rotation around probe axis

Polarization 8 1 rotation around an axis thal is in the plane normal 1o probe axis (at measurament center),

i.e,, 8 = 0is normal to probe axis
Conneclor Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, "Procedurs to measure the Specific Absorption Rate (SAR) for hand-held devices used In close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

c) IEC 62208-2, "Procadure to determine the Specific Absorption Rata (SAR) for wireiess communication devices
used in clase praximity to the human body (frequancy range of 30 MHz to 6 GHz)*, March 2010

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

Methods Applied and Interpretation of Parameters:

o  NORMxy,.z: Assessed for E-field polarization 8 = 0 (1 < 900 MHz in TEM-call; f > 1800 MHz: R22 waveguidea).
NORMx,y.z are only intermediate values, ie., the uncertainties of NORMx,y.z does not affact the E”-fleld
uncertainty inside TSL (see below ConvF).

o NORM(fIx,y.z = NORMXx,y.z * frequency_response (see Frequency Response Chart). This linearization is
impiemented in DASY4 software versions iater than 4.2. The uncertainty of the frequency response i included
in the stated uncertainty of ConvF

«  OCPxy.z: DCP are numerical linearization parameters assessed based on the dats of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequancy nor media.

e PAR:PAR is the Peak to Average Ratio that is not calibrated but determinad based on the signal
characteristics

o Axy.z Bxyx Cxy.z Dxy.z VRey.z A 8. C, D ate numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum cafibration range expeessed in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temparature Transfer
Standard for f < 800 MHz} and inside waveguide using analytical field distributions based on power
measurements for f > B00 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These paramelers are
used in DASY4 software to improve probe accuracy close to the boundary, The sensitivity in TSL corresponds
1o NORMx,y.2 * ConvF whersby the uncertainty corresponds to that given for ConvF. A frequancy dependent
ConvF is used in DASY version 4.4 and higher which allows extending the vaidity from £ 50 MHz to = 100
MHz

« Spherical isotropy (3D deviation from isotropy): in a fiekd of low gradients realized using a fiat phantom
exposed by a patch antenna.

e Sansor Offset. The sensor offset corresponds to the offset of virtual measuremaent center from the probe tip
(on probe axis). No tolerance required.

« Connacfor Angle: The angle is assessed using the information gained by determining the NORMx (no
unceranty required).

Certificate No: EX3-3863_Jul16 Page 2of 11
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Report No: HCT-A-1702-F001

EXIDVAE - SNB8Y

Probe EX3DV4

SN:3863

Manufactured:  February 2, 2012
Calibrated: July 28, 2016

Calibrated for DASY/EASY Systems

[Note: non-compatible with DASY2 system!)
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CT FCC ID: ASLSMW727V Report No: HCT-A-1702-F00T

HCTCO,LLTD

EX30V4- SN:3863 July 28, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Basic Calibration Parameters

[ Sensar X Sensor Y Sensor Z Unc [k=2)
Norm (uV/(Vim)’)" 035 034 0.44 =101 %
DCP (mV)” 982 101.0 90.6 |

Modulation Calibration Parameters
uiD Communication System Name A e | ¢ D VR Unc'

dB dBViv 48 | mV (k=2)
0 oW x| ob | 00 10 | 000 | 1314 | $40%
1y ]| oo 0.0 1.0 1882
2] oo | 00 10 | 1497

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%.

* The uncenainties of Nom X.Y.Z do net sflect the E-4ekd uncertainty inside T3L (s6e Pages 5 and 6),

* Numerical inparization parameter: urcedanty not required
' Unceetainty & determined uaing o max. dpviaton from Loaar esponse sppfymng rectanguine diatnbuton ang s expressed for the sgusie of e

feld vahou
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CT FCC ID: ASLSMW727V Report No: HCT-A-1702-F001

HCTCO,LTD

EX3IDV4- SN'3863 July 28, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Calibration Parameter Determined in Head Tissue Simulating Media

1 {MHz) p.?wm' commy ConvF X cmv[ ConvF Z | Alpha® mn (l:-‘;)
150 52.3 0.78 12.50 12.59 12,59 0.00 1.00 | £133%
300 45.3 0.87 11.75 11.75 11.75 0.11 120 | £133%
450 43.5 0.87 10.84 10.84 10.84 0.20 125 | 2133%
750 419 0.89 10.44 10.44 10.44 0.36 108 | £120%
835 415 0.90 10.03 10.03 10.03 048 083 | £120%
900 415 0.97 9.81 9.81 .81 0.28 1.11 *12.0 %
1450 40.5 1.20 8.84 8,84 8.84 0.32 080 | £120%
1750 40.1 1.37 8.65 8,65 8.65 0.28 087 | £120%
1900 40.0 1.40 8.8 8.38 838 033 080 | $120%
1950 40.0 1.40 8.00 8.00 8.00 0.33 080 | £120%

2300 395 1.67 7.84 7.84 7.64 0.30 080 | 2120%
2450 392 1.80 7.42 742 7.42 0.39 080 | +120%
2600 39.0 1.96 747 7AT 7.17 041 0.81 +120%
5250 359 4.71 5.01 5.01 5.01 0.40 180 | £131%
5600 355 507 4.85 485 4.85 0.40 180 | 2131%
6750 354 522 492 4.92 4.02 045 180 | £131%

‘rmvmammma-womwwmhmsvvumnqm(mmncbeu--mm:som The
uncartainty is the RSS of the ConvF uncartanty at callbration & and the y band Froguency valcity
badow 300 MH2 @ = 10, 25, 40, mwrwmiammrmmw 64,128, mwnomummuy M&G{xhquuty
vaiidity can be extended 10 4 110 MHz

' At fregquencies below 3 Gz, the validity of Sssue parmmeters (= 3nd u) can be tefeaed 10 2 10% If liguid comp \ formuda is applied o
massued SAR values NWWSMWVU&yﬂMmW(cMo)uW”:# The uncertamty  the RSS of
mmmwnymmmmew

“ Apha/Oepth are Setevmined during SPEAG ts that the mmaining deviaton tue 10 the y offoct sfter
ahwtryn leas than 2 tﬁmmmssmwwaﬂummnmmwdmmwmmmmmvp
diameter from he
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CT FCC ID: ASLSMW727V Report No: HCT-A-1702-F001

HCTCO,LLTD

EXIDV4- SN.3363 July 28, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Calibration Parameter Determined in Body Tissue Simulating Media

1 (MHz) © P-an::iv_"n,' comm 1 ConvF X | ConvFY | ConvFZ | Alpha® mu (uu:;)
150 619 080 | 1211 | 1211 1241 | 000 | 100 | 2133%
300 58.2 0.92 156 | 1156 | 1158 | 005 | 120 | 2133%
450 56.7 0.94 1924 | 1124 | 1124 | 009 | 125 | +133%
750 555 0.96 0.98 9.98 998 | 048 | 082 | £120%
B35 552 097 9.73 9.73 973 | 048 | 080 | 2120%
1750 534 1.49 8.7 817 817 | 040 | 083 | 2120%
1900 533 1,52 783 | 783 783 | 039 | 083 | £120%
2450 52.7 1.95 7.45 745 745 | 038 | 080 | 2120%
2600 52.5 2.16 7.24 7.24 724 | 032 | o080 | 2120% |
5250 48.9 5.36 449 449 449 | 045 | 190 | £131%
5600 485 577 3.77 3 377 | oss | 190 | £131%
5750 483 594 419 | 410 | a19 | o0ss | 180 | s131%

"ﬁmmmmmd:tooummrywolahomvummvlmpma.mumamzmm The
wmutyamRSSdmCmvfwmmmumMNIMummummmm Fraquancy vaidly
Delow 200 MMz s £ 10, 25, 40, 50 and 70 Mz for ConvF assessmants &t 30, 04, 128, 150 and 220 MMz respoctively Abcrve 5 GHz frequancy
valdty can be extandad fo & 110 MMz
'Nummmam.mmwamumm‘(nmon)mumﬂnx\hﬁ'nwcmwmmm-wmw
masaured SAR values. Al froquencies above 3 GHz, the valdty of tissoe paramoten (¢ and o) is resiricted (o = 5% Tha uncartainty is the RSS of
ttve Convf uncamanty for indicated Large! lissue parEmotrs.

. ae ] during 1. SPEAG wairrants thal (ho remaning deviason dus 1o the boundary effect afier compensaton &
mwm:ﬂuanmmmammmm:mewsem-mdmmupmmwmw
diameter from the bourdary
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CT FCC ID: ASLSMW727V Report No: HCT-A-1702-F001
HCTCO,LTD
EX30V4- SN:3863

Freguency response (normakzed)

Certificate No: EX3-3883 Jult

July 28. 2018

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

500 1000 1500 2000 2500 2000
f [(MH2]

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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HCT FCC ID: A3LSMW727V Report No: HCT-A-1702-F001
HCTCOLLTD

EXIDV4. SN3BED

July 28_20186

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz R22
T%;' e o R S e T S R s S s e
&
Rell [1]
3 ]

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Cerlificate No: EX3.3863_Jul16 Pagae 8of 11
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CT FCC ID: ASLSMW727V Report No: HCT-A-1702-F001

HCTCO,LTD
EXJDVA- SN:3863 July 28, 2016
Dynamic Range f(SARcaq)
(TEM cell , foyw= 1900 MHz)
2
10° *-:t
s
'
S w A
— "
o
¢ .
=
Pr:s ¥
2 “
2 10
£ &
.
10
M »
10 - -
10 10 10 10 10 10
SAR Em'\N.'cm'j'
| .
not compensated compensated
=
)
gl b Tt i OO s —®
B " -2
i
107 1" 1 o
SAR [mW/an3d|
e 9 |
ot compensated coOMpansmsd
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Cenificate No: EX3-3863_Jul16 Page 9aof 11
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CT FCC ID: ASLSMW727V Report No: HCT-A-1702-F001

HCTCO,LTD
EX30V4- SN 63 July 28, 2016
Conversion Factor Assessment
f = 835 MHZ.WGLS RS (H_conv) = 1900 MMz, WGLS R22 (H_comf)

< E»

g

s 3 "

."M R i "JJ“ ‘ .ﬂ.-ll o~ R
Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
10 -08 03 <204 02 00 0z 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: £2.6% (k=2)
Confficate No: EX3-3663_ 18 Page 10of 11
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CT FCC ID: ASLSMW727V Report No: HCT-A-1702-F001

HCTCO,LTD

EXI0V4- SN 3883 July 28, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Other Probe Parameters

[ Sensor Arangement ‘ Triangular ‘
[Connecior Angle (') S | 012
Mechanical Surface Detection Mode | [ " enabled |
i' Optical Surface Detaction Mode =N S disabied |
[ Probe Overall Length 337 mm
| Probe Body Diameter e —————— = T 10mm
' Tip Length - | gmm
Tip Diameter ‘ 25mm |
Probe Tip to Sensor X Cafibration Point 1 mm
"Probe Tip 10 Sensor Y Calibration Point 1mm |
“Probe Tip 1o Sensor 2 Calibration Pont Tmm |
“Recommended Measurement Distance from Surface | 1.4 mm ‘

Cartficate No, EX3-3863_Jul16 Page 11 of 11
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CT FCC ID: ASLSMW727V Report No: HCT-A-1702-F001

HCT COLLTD
Calibration Laboratory of e Scivelneriachor Kalibrlerdianst
Schmid & Partner % - viemp e e
Engineering AG : < Servizlo wvizzero & taratura
Zeughausstrasse 43, 8004 Zurich, Switzarfand ?{@ S gwise Cattration Service
Accrecited by e Swiss Accredtaton Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Mutiataral Agresment for the recognition of caliiration certificates

Catormion cae AT
This calramon cenificate 00 e ity to standards, which realize Ihe physical units of meassurenents (S1),
The and the uncar with conlid probedity are given on the followng pages and are part of the cetificate

Al callrasons Nave been conductad i the cosed aboratory taclity: ervironment lemperature (22 4 3)°C and humidity < T0%

Cattration Equipment used (MBTE crtical for casibrabion)

Primary Stancae: ) Cal Datw (Condcas No ) Scheduied Calbraton

Powes muter NRP SN 104778 00-Apr-18 (No. 217-0228802289) Agr-17

Powes sensor NRP-291 SN 103248 00-Apr 18 (No. 217012288) Apr17

Pawsr sensar NRP-Z291 SN 103245 Of-Apr-18 (No. 217-02288) Apr-17

Hoference 20 o Atenuator | SN- SE277 (20x) O5-Apr16 (Mo 21702293) Agr 17

Refarence Probe ESSOV2 SN 3013 31Dec-15 (No. ES3.3013 Dect8) Dec- 16

DAEL SN 060 23-Dec-16 (No. DAE4-860_Dect8) Oec- 16

Secandary Standards D Check Date (in houss) Scheduled Check

Paws: meter E44198 SN GB41203874 06-Apr-18 (No. 217-02285/02284) In house check: Jun.- %6

Power sensor E44124 SN MY4145800T O0-Apr-18 (No. 297-02245) in house check: Jun-16

Pawer sansst EA412A SN 000110210 O6-Apr18 (No 217-02284) in house check: Jun- 58

RF ge P BE4NC SN USIBA2U01 700 04-Aug-89 (in house check Apr-13) in house chock Jun-16

Network Anglyzer HP 8753E SN US37380585 18-0c1-01 (in house theck Oct-15) In house check: Oct. 16
Funetion

Cafibrated by. OO

Approved ty:

Thes catbrabon cumbcats SNull Nt be poduced wxcapt I Tull without weitlen aporovad of ihe lWbortory,

Certficate No; EX3-3968_May16 Page 1of 11
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CT FCC ID: ASLSMW727V Report No: HCT-A-1702-F001

HCTCO,LLTD

Calibration Laboratory of

it Bor Kalbrierds

Schmid & Partner g Sorvice suisse d'dtalonnage
Engineering AG Servizio svizzero @i taratura

Zoughaussirasse 43, 8004 Zurich, Switrertand S Skee Cititin Sardss

Accragited by he Swiss Accraditaion Ssevca (SAS) Accreditation No.: SCS 0108

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

Multitatersl Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMyx.y.2 sensitivity in free space

ConvF sensitivity in TSL / NORMx.y.z

oce diode compression paint

CF crest factor (1/duty_cycle) of the RF signal

ABCD modulation dependent linearization parameters

Polarization ¢ w rotation around probe axis

Polarization 8 B rotation around an axis that s in the plane normal to probe axis (at measurement centor),

Le, & = 0 Is normal to probe axis
Caonnector Angle information used in DASY system o align probe sensor X to tha robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1628-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rata (SAR) In the Human Head from Wireless Communications Devices: Measuremant
Techniques®, June 2013

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held davices used in close
proximity to the ear {frequency range of 300 MHz 1o 3 GHz)", February 2005

o) IEC 62209-2, "Procedure to determine the Specific Absomtion Rate (SAR) for wireless communication devices
used in close proximity to the human body (frequency range of 30 MHz to 8 GHz)", March 2010

d) KDB 565664, "SAR Measurement Requirements for 100 MHz lo 6 GHz"

Methods Applied and Interpretation of Parameters:

«  NORMxy z: Assessed for E-fisld polarization 8 = 0 (f < 900 MHz in TEM-cell, { > 1800 MHz: R22 waveguide),
NORMx.y,z are only intermediate values, Le., the uncertaintios of NORMx,y.z does not affect the E*-field
uncertainty inside TSL (see below CanvF),

*  NORM(f)x.y.z = NORMx.y,z * frequency_response (see Frequency Response Chart), This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response s included
in the stated uncertainty of ConvF.

« DCPxy.z: DCP are numerical linearization paramaeters assessed basad on the data of power sweep with CW
signal (no unceriainty required), DCP does not depend on frequency nor media.

* PAR:PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

o Axy.z Byz Cxyz Dxyz VRxyz A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameders do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voitage across the diode.

« ConvF and Boundary Effect Pacameters: Assessed in flat phantom using E-field (or Temperature Transfar
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > B00 MHz The same setups are used for assessment of the parameters applied for
boundary compensation {alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to Improve probe accuracy close 10 the boundary. The sensitnvity in TSL cotresponds
to NORMx.y,z = ConvF whereby the uncertainty corresponds to that given for ConvF. A frequancy dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz 1o £ 100
MHz,

« Sphencal isotropy (30 deviatron fram isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

« Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance required,

« Connector Angle: The angle s assessed using the Information gained by determining the NORMx (no
uncertainty required).

Certificate No- EX3-3068_May16 Page 2 of 11
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HCT FCC ID: ASLSMW727V Report No: HCT-A-1702-F001

HCTCO,LTD
EX3DV4 - SN:3958 May 31, 2018
Manufactured:  September 30, 2013
Calibrated: May 31, 2016
Calibrated for DASY/EASY Systems
(Note: non-compatible with DASY2 systeml|)
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CT FCC ID: ASLSMW727V Report No: HCT-A-1702-F00T

HCTCO,LLTD

EXIOV4- SN:3068 May 31, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Basic Calibration Parameters
Sensor X Sensor Y | Sensor Z | Unc (k=2)
Noem (pVAVImyY 0.36 0.35 0.42 + 101 %
DCP (mV)" 101.7 102.0 a7.4 |

Modulation Calibration Parameters

uib [= cation System Name ‘ A | B c 0 VR Une"
‘ 98 | dBViv | a8 mv (k=2)
10 oW [ x| 00 | 0o 10 | 000 | 1344 | 225%
L [ [y | oo 00 | 10 1315
| Z 00 | DO 1.0 146.5

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%.,

* The uncenainties of Norm X.Y Z do not affect the £ field uncertainty inside TSL {soe Pages 5 and 6)

" Numarical inesrzation parameter. uncansinty not regured

' Uncenainty i determined using the ma. devintion from inssr renpormse spnhying rectangular datribubion and Is expressed for the square o the
feld value

Cortificate No: EX3-3968_May16 Page 4 of 11
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CT FCC ID: ASLSMW727V Report No: HCT-A-1702-F001

HCTCO,LLTD

EX3DV4- SN-3968 May 31, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) m' CW ConvFX | ConwFY | ConvFZ | Alpha® mv (‘:-z'c)
150 523 0.76 1317 13.17 13.17 0.00 1.00 | £133%
300 453 0.87 12.10 12.10 12.10 0.09 110 | £133%
450 435 0.87 10.73 10.73 1073 0.18 120 | £133%
750 419 0.89 10.27 10.27 10.27 0.51 080 | £120%
835 415 0.0 9.97 9.97 9.97 042 087 | £120%
200 41.5 0.97 9.62 9.62 8.62 025 120 | £120%
1450 405 1.20 856 8.55 8.55 0.34 080 | £120%
1750 40.1 1.37 845 B.45 8.45 033 080 | £120%
1900 | 400 1.40 8,14 B.14 8.14 0.31 080 | £120%
1850 40.0 1.40 7.89 7.89 7.89 0.37 080 | +120%
2300 39.5 1.87 7.72 772 7.72 0.30 089 | +120%
2450 39.2 1.80 7.30 7.30 7.30 0,35 080 | £120%
2600 30.0 1.96 7.24 7.24 7.24 0.37 0.80 | £120%
56250 35.9 471 5.35 5.35 5.35 0.30 180 | +131%
5800 35.5 5.07 4.86 4.86 4.66 0.40 180 | £131%
5750 354 522 4.78 4.78 4.78 0.40 1.80 | £131%

‘tmnwvmvamaoowwzmmmmcwmsvw4mnqmlmmzn.suumwmsom The
Uncertanty & the RSS of lhe ConvfF uncertanty st calibratfion freq y and the y band. F y valdey
Delow 300 MHZ is £ 10, 25, 40, 50 el 70 MHZ for Comv® assessments ot 30, 64, 128, tsommm:mm MSG&M
uldlyuﬂb-mvmbdlo: 110 MMz

At frequences below 3 GHz, the valdity of tissue parameters (c and a) can be relaxed to = 10% if liquid compensation formula is appied 1o
measurod SAR values. Al fequencies above 3 GHz, the valdity of fissus paramelens (« 20t o) & resinicted (o = 5% The uncenanty s the RSS of
the Convi® uncentainty for indicated target tssue

“ Alpha'Depth are determined during calibration. SPEAG that the o doe to the b y affect after comp

Alwarys leas than ¢ mmmmam-mm:nhmwu%nmmmmmmmm
dhamater from e boundary,

Certificate No: EX3-2968_May 16 Page 5of 11
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CT FCC ID: ASLSMW727V Report No: HCT-A-1702-F001

HCTCO,LLTD

EX30V4- SN:3068 May 31, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Calibration Parameter Determined in Body Tissue Simulating Media

1 (MHz)© p.m,' CW ConvF X | ConvFY | ConvFZ ] Alpha ® mu (2-”;)
150 61.9 0.80 12.46 1246 1246 | 0.00 100 | £133%
300 58.2 0.92 11.57 11.57 11.57 | 0.08 111 | 2133%
450 56.7 084 11.24 11.24 1124 | 0.10 120 | £133%
750 §5.5 0.86 9.65 9.65 9.85 040 | 092 | £120%
835 55.2 0.97 9.66 9.66 9.66 049 | 080 | £120%
1750 534 1.49 B.16 8.18 8.16 0.34 080 | £120%
1900 53.3 152 7.88 7.89 7.89 040 | 080 | £120%

2450 52.7 1.95 7.31 7.31 7.3 041 080 | +120%
2600 625 216 | 11 7.11 7.11 0.34 080 | £120%
5250 48.9 5.36 4.37 4.37 4.37 0.50 190 | £131%
5600 485 577 3.78 3.78 3.78 0.55 180 | £131%
5750 483 5.94 3.02 3.62 392 0.60 190 | £131%

‘Hmnﬁﬂymmuﬂzd'lwmewmbwvwlmm.ml’mallsnnluuilandxo 2 S0 MHZ The
uncartuinty I8 the RSS of the Cornf y for the froguency band. Fraquency veloity
bolow 300 MHz & £ 10, 26 40, wmomm:mamr nmm-l)o 64 128 1mnmmmm~ Above 5 GHz fequency
mnymonmm'o 110 MHz.

mmwmac&namumm(-wn)mumng % I liquic compensation formuia s applied to
measured SAR values. At frequencies abowe 3 GHz, the valikity of tissue paramaetens {2 and o) I reeErictad 1o = 5%. The uncenainty i tha RSS of
ncwmhwmmmmun

“ Apha/Depth are doring SPEAG that tho due 1o the y eflect aftee aton in
ohways less than = 1% for frequancies befow 3 GHz and below + afalmbtmn}émunwmwmnmllmmm
dameter rom e bouncisy
Centificate No: EX3-3968_May 16 Page 8 of 11
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FCC ID: ABLSMW727V

Report No: HCT-A-1702-F001

EXI0V4- SNIS68

lized

3z

Frequency response (norm

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

500 1000 1500 2000 2500 3000

f [MHz]
o e |
o RT

Uncertainty of Frequency Response of E-field: £ 5.3% (k=2)

Cemtificate No: EX3-3968 May 1€ Page 7of 11
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FCC ID: ABLSMW727V Report No: HCT-A-1702-F001

EX30DV4.- §N:366

May 31, 2016

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM

f=1800 MHz R22
L . . L . K
Y Tol Y
(]
= - —
R o e e g = O e == = R B s
&
Rol [']
S pem s T -
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Caniicate No: EXCA-3968 May16 Page 8 of 11
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HCT FCC ID: ASLSMW727V Report No: HCT-A-1702-F001

HCTCO,LTD

EX30V4- SN 1968 May 33, 2016

Dynamic Range f(SARycaq)
(TEM cell , f,,y= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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CT FCC ID: ASLSMW727V Report No: HCT-A-1702-F001
HCTCOLLTD
EX3DV4- SN:3968 May 31, 2016
Conversion Factor Assessment
f= 835 MHz WGLS RS (H_conv) 1= 1900 MHz WGLS R22 (H_convF)
;. g
i i~
- 0 ""&. 5 :’.. = '—:I~ . - n L] .;- i ‘f‘..( D -;- - -
Deviation from Isotropy in Liquid
Error (4, 9), = 900 MHz
<10 00 06 04 02 00 022 04 05 0B 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
Cantficate No. EX3-3068_May 14 Page 10 of 11
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HCT FCC ID: ASLSMW727V Report No: HCT-A-1702-F001

HCTCO,LTD

EX3DV4.- SN:3968 May 31, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Other Probe Parameters

“Sensor Arrangement Triangular
Conneclor Angle (*) . B34 |
Mechanical Surface Detection Mode . \ enabied |
Optical Surface Delection Mode o | disabled |

[Probe Overal Length i 337 mm |
Probe Body Diameter I 10 mm |
| Tip Length amm |
["Tip Diameter | — 25mm |
{"Probe Tip to Seasor X Calibration Point ‘ 1Tmm
Probe Tip to Sensor Y Calibration Point \ 1mm |
Probe Tip to Sensor Z Calibration Point 1 mm
| Recommended Measuremant Distance from Surface t4amm |
Cenificate No: EX3-J968_May16 Page 11 of 11
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HCTCO,LLTD

FCC ID: A3LSMW727V

Report No: HCT-A-1702-F001

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughousstrasse 43, B004 Zurich, Switzeriand

Accredind by the Swiss Accreditanon Serwcs (SAS)
The Swiss Accreditation Service is one of the signatories to the EA

Muftiimteral A

w

gnition of calibration certificates

Service suisse d'etalonnage
Servizio svizzero di tarstura
Swiss Caliteation Service

mwow

Accreditation No: SCS 0108

Certificate No: D750V3-1014_Jul16

Schweizerischor Kafibrierdionst

Otyect

Cakibration date

Calibeation procedure(s)

D750V3 - SN:1014

QA CAL-05.v9.

July 22, 2016

Calibeation Equpmaent used (MATE critical for cailiration)

This calibeation cedificate docurmarts the tracesbiity to nations! standards. which resiize Ihe physical units of measuremonts (S1),
The measurements and the uncertainties with confidence probabdity are given on the foliowing pages and are part of the cenficate

Al calibratons have beon conducted in the closad laboratory faciity: emvironment temperature (22 = 31°C and humidity < 70%

Primary Standarcs 10 » Cal Dato (Cortficate No ) Schaouled Cailbration

Powor mator NRP SN 104778 06-Apr-16 (No. 217-0228802280) Ape17

Fower sansor NRP-281 SN: 103242 06-Apr-10 (No. 217-02288) Aprt7

Powor sonsor NRP-Z51 SN: 103245 06-Apr-16 (No. 217-02280) Ape-17

Feterence 20 08 Altenualor SN: 5058 [20k) 05-Ape-16 (No. 217-02292) Apr17

TypeN mismatch combination 5N: 50472 / 06327 056-Apr16 {No. 217-02285) AprA7

Felorance Probe EX3DV4 SN 7340 16-Jun-18 (No. EX3-7348_Jun16) Jun-t7

DAES 5N 601 20-Dec-15 (No. DAE4-E01_Dec15) Dec-18

Secondary Susndards 0 # Check Date {in house) Schaduled Check

Fower metar EPM-3424 SN: GBITAB0TOM 07-0ct-15 (No. 217-02222) It house chack: Oct-16

Power sansor HP 84814 SN: US37292783 07-Oct-15 (No. 217-02222) In house checlc Oct-16

FPower sansar HF 8401A SN MYa1092317 07-0Oct-15 (No. 217-02225) In house check: Oct-16

RF genemior RAS SMT-06 SN 100872 15-Jurt-15 (in house chack Jun-15) In house check: Ocs-16
| Notwark Anatyaer HPF 8753E SN’ US3TI6R0585 18.0ct-01 {in house chack Oct-15) I house chacke Oct-18

Namne Function
Casbrated by: Clawgio Leubiler Laboratory Techhician ]

lasued; July 28, 2016

This calibrasion cortdicate shall not be reproduced axcept in full without writien approval of the laborutory,

Certificate No: D7S0V3-1014_Jul18
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CT FCC ID: ASLSMW727V Report No: HCT-A-1702-F001

HCTCOLTD
Calibration Laboratory of S8, S Schweizerischor Kaiibrierdienst
Schmid & Partner e c Service suisse d'étalonnage
Engineering AG % Servizio svizzero di taratura
Zeughausstrasse 43, B004 Zurieh, Switzerland £ ,7—"\?\_.\? S  Swiss Calibration Service
ol
Accraditad by e Swisk Accreditation Servica (SAS) Accreditation No: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multilaters! Agreement for the recognition of calibeation 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, *Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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:

o 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.

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

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

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%.

Cantficate No: D750V3-1014_Jullé Page 20t 8
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IaCT

HCTCO,LLTD
Measurement Conditions
DASY system configuration, as lar as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Froquency 750 MHz = 1 MH2z
Head TSL parameters
The fallowing paramelers and calculations wera applied.
Temperature Permittivity Conductivity
Nominal Head TSL parametars 220°C 419 0.89 mho/m
Measured Head TSL parameters (220202)°C 40926% 0.91 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 measurad 250 mW input power 212 Wihkg
SAR for nominal Head TSL parameters normalized to 1W 8.29 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 250 mW Input power 1.39 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 5.46 Wikg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations wore applied.
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220*C 55.5 0.96 mho/m
Measured Body TSL parameters (220202)°C 55126% 0.98 mho/m 2 6 %
Body TSL temperature change during test <05°C — —
SAR resuit with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.24 Wikg
SAR for nominal Body TSI, parameters nomalized to 1W B.74 W/kg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL condition
SAR measured 250 mW Input powet 146 Wikg
SAR for nominal Body TSL parameters normalized 10 1W 5.72 Wikg = 16.5 % (k=2)
Cartficate No: D750V3-1014_Jultd Page 3ol 8
F-TP22-03 (Rev.00) 147 /201 HCT CO., LTD
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FCC ID: A3LSMW727V

Report No: HCT-A-1702-F001

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5470+22iQ
Aetumn Loss -26.1d8
Antenna Parameters with Body TSL
Impedance, transformed 1o feed point 4360Q-08
Return Loss -411d8
General Antenna Parameters and Design
[E‘ectncal Detay (one direction) I 1.033ns ]

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 leeding line is direclly connacted to the
second arm of the dipole. The antenna is therefore shon-clrcuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order o improve matching when loaded according to the position as explained in the
*Measurement Conditions* paragraph, The SAR data are not affected by this change. The overall dipole length is sill

according to the Standard.

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

feadpoint may be damaged.

Additional EUT Data

Manufacturad by

SPEAG

Manutfactured on

March 22, 2010

Cortificate No: D750V3-1014_Jul1é
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HCT FCC ID: ASLSMW727V Report No: HCT-A-1702-F001

HCTCO,LTD

DASYS Validation Report for Head TSL

Date: 21,07.2016
l'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz D750V 3; Type: D750V 3; Seriul: D750V3 - SN: 1014

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

Medium parameters used: f = 750 MHz: o = 0.91 S/m; &, = 40.9; p = 1000 kg/m’
Phantom section; Flat Section

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

DASYS52 Configuration
« Probe: EX3DV4 - SN7349; ConvF(10.07, 10.07, 10.07); Calibrated: 15.06.2016;
o Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA: Serial: 1001

o DASYS2352.88(1258), SEMCAD X 14.6.10(7372)

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 = 58.75 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.19 Wikg

SAR(1 g) = 2.12 W/kg; SAR(10 g) = 1.39 W/kg

Miximum value of SAR (measured) = 2.83 Wikg

-4.28
-6.42

-8.56

-10.70

0dB = 2.83 W/kg = 4.52 dBW/kg

Cenificate No: D750V3-1014_Jul16 Paga5ol8
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Impedance Measurement Plot for Head TSL

Jul 2948 12:47:35
Y - .
H2Z S11 LDS % aB/ REF 20 o 11-25.487 g% TSLP90 880 MH2

Certificate No: D750V3-1014_Jul16 Page 6 of 8
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DASYS5 Validation Report for Body TSL

Date: 22.07.2016
I'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz D750V 3; Type: D750V3; Serial: D750V3 - SN:1014

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

Medium parameters vsed: =750 MHz; 6= 0.99 S/m; £, =55.1; p= 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration
« Probe: EX3DV4 - SN7349; ConvF(9.99, 9.99, 9.99); Calibrated: 15.06.2016;
« Sensor-Surface; |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 4.9L; Type: QDODOP49AA; Serial: 1001

o DASYS5252.88(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 57 48 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.42 W/kg

SARil g) =2.24 W/kg: SAR(10 g) = 1.46 W/kg

Maximum value of SAR (measured) = 3.01 W/ikg

dBa
0

-2.40
4.80

-1.20 ml

-9.60

-12.00

0dB =3.01 W/kg =4.79 dBW/kg

Cerificate No: D750V3-1014_Jul1g Page 7ol 8
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Impedance Measurement Plot for Body TSL
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FCC ID: A3LSMW727V Report No: HCT-A-1702-F001

IaCT

HCT CO,LTD
Calibration Laboratory of S, S Schweizerischer Kaiibrierdienst
Schmid & Partner e Service sulsse d'étslonnage

Engineering AG % & C aervisio svizaro @ taratura
usstrasse 43, 8004 Zurich, Switzerland KN Swiss Cailbration Service
lal ot

Accrediled by the Swiss Accrediation Service (SAS)
m&luWons-wullmdMWummEA
Multilateral Agreement for the recognition of calibration certificates

Accreditation No.: SCS 0108

ciemt  HCT (Dymstec) Centificate No: DB35V2-441_Nov16
|C.ALI_BRATION CERTIFICATE
Object D835V2 - SNi441
Caftbration procedure(s) QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz
Caliveation date November 16, 2016

This caldration cedificate documants the traceshilty 10 nationas standards, which realize the physical units of measurements (S1)
The maasurements and thi uncanainties with confidence probability are geen on the following pages and are gan of the codificate

Al calibeations have been conducted in the dosed labormtory facility: ervimonment temperature {22 + 3)°C and humidity < 70%.

Caibration Equipment used (MATE crtical for calbration)

Primary St s 0¥ Call Date (Cortifi No.) Schedulod Calitration

Power metar NP SN 104778 08-Ape-16 (Mo, 217-02288/02289) Apr7

Power sensor NRP-Z91 SN 109244 06-Apr-18 (No, 217-02288) Apr-17

Power sensor NRP-Z91 SN 103245 U6-Ape-16 (Na. 217-02289) Apr-1T

Relerence 20 o8 Attenuator SN 5058 (20x) 05-Apr-16 (Na. 217-02292) ApraY

Typo-N masmalch combination SN: 50472/ 08327 05-Apr-16 (No. 217-02295) Apr-17

Raterence Probe EX30V4 SN: 7345 15-Jun-16 (Ne. EXI-7348_Jun18) Jun7

DAES SN 601 30-Dec-15 (No. DAE4-E01_Dec1s) Dec-18

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

Power matar EPM.442A SN: GB37480702 07-0ct-15 (in house check Det-18) In house chack: Oct-18

Powuor sensor HP BABTA SN US37292783 07-0ct-15 (in house check Oct-18) In housa chack. Oct-18

Powar sansor HP B281A SN MY&t0g2417 07-0ct-15 {In housa chuck Deci-18) In house chackc Dor18

RF generalor RS SMT-06 SN 100072 15Jun-15 (i house check Oct-14) In house check: Oct-18

Natwark Analyzec HP 8753E SN LJB37300585 18-00t-01 (in house chack Dct-16) n house check: Oct17
Nume Function o

Calibreated by Caudio Leubler Labortory Techaician U /6—

Approved by: Kafja Pokovic Technical Manager

mwmmmmmmmm«mnmmmnmmmmnmw

tssuod: November 17, 2016

Cortificate No: D835SV2.441_Nov1é
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HCTCO,LLTD

Calibration Laboratory of

%
2
3

¥

Schmid & Partner SN P serce i
Engineering AG % C  senvitiosvizzro i tarntura

Zoughausstrasse 43, 8004 Zurich, Switzeriand % 7 N S Swiss Calibeation Service

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

mwmmmmnw-unwmmmwmu

Muttilsteral Agr for the gnition of callbration 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, “[EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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 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 Retumn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated Is transtormed 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
multiphed by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Cortificato No: DB35V2-441_Nov16 Page 20l 8

F-TP22-03 (Rev.00) 154 /201 HCT CO., LTD



IaCT

FCC ID: A3LSMW727V

Report No: HCT-A-1702-F001

HCT CO,LLTD
Measurement Conditions
DASY system configuration. as far as not given on pags 1.
DASY Version DASY5S V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz « 5 mm
Frequency B35 MHz = 1 MMz
Head TSL parameters
The following paramaters and caloulations were applied.
Temporature Permittivity Conductivity
Nominal Head TSL parameters 220°C 4M.5 0.90 mho/m
Measured Head TSL parameteors (220202)"C 408+6% 094 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 243 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.38 Wikg = 17,0 % (k=2)
SAR sveraged over 10 cm” (10 g) of Head TSL condition
SAH measured 250 mW input power 1.57 Wikg
SAR for nominal Head TSL parameters normalized to 1W 8.11 Wkg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 552 0,97 mho/m
Measured Body TSL parameters (220x02)°C 552+86% 1.01 mho/m + 6 %
Body TSL temperature change during test <05°C —
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measurad 250 mW input power 248 Wikg
SAR for nominal Body TSL parameters normalized to 1W 9,62 W/kg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 1.83 Wikg
SAR for nominal Body TSL parameters normalized to 1W 6.37 Wikg = 16,5 % (k=2)

Certficate No: D835V2-441_Nov16
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 508Q-148jQ
Retumn Loss ~3414dB

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 4600-46)
Retum Loss -240d8

General Antenna Parameters and Design

l Electrical Delay (one direction) ] 1.369 ns ]

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feading line Is directly connected 1o the
second am of the dipole. The antenna is theratore short-circulted for DC-signals. On some of the dipoles, smalt end caps
are added 10 the dipole arms in order 10 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 leagth is sl
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG
Manulactured on March 08, 2001
Certificate No: DB35V2-441_Nov1g Paged ol s
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HCTCO,LTD

DASYS5 Validation Report for Head TSL

Date: 16.11.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DB35V2; Serial: D835V2 - SN:441

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

Medium parameters used: =835 MHz: o= 0.94 S/m; & = 40.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
¢ Probe: EX3DV4 - SN7349; ConvF(9.72, 9.72, 9.72): Calibrated: 15.06.2016:
e Scnsor-Surface: | 4mm (Mechanical Surface Detection)
«  Electronics: DAE4 Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001

« DASYS5252.8.8(1258): SEMCAD X 14.6,10(7372)

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

Reference Value = 61.83 V/im; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.67 Wikg

SAR(] g) = 2.43 W/kg: SAR(10 g) = 1.57 W/kg

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

dB
0

-2.23

-4.47

8.94

117

0dB =327 Wkg =515 dBW/kg

Cerntificate No: DB35V2-441_Nov18 Pago 5ot 8
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Impedance Measurement Plot for Head TSL

i
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DASY5 Validation Report for Body TSL

Date: 16.11.2016
l'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= 1.01 $/m; g, = 55.2; p= 1000 k;—y’m'
Phantom section: Flat Section

Meusurement Standard: DASYS (IEEEAEC/ANSI C63.19-201 1)

DASYS52 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(9.73, 9.73, 9.73); Calibrated: 15.06.2016:
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601: Calibrated: 30.12.2015
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001

o DASYS5252.8.8(1258). SEMCAD X 14.6.1((7372)

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

Reterence Value = 59.90 V/m: Power Drift = 0,01 dB

Peak SAR (extrapolated) = 3.61 W/kg

SAR(1 g) = 2.48 W/kg: SAR(10 g) = 1,63 W/kg

Maximum value of SAR (measured) = 3.25 W/kg

d8
1}
-2.12

o -4.24
-6.37
-8.49
-10.61

0 dB =3.25 W/kg = 5.12 dBW/kg
Cenficats No: D835V2-441_Novié Pago 7ol B
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impedance Measurement Plot for Body TSL
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CT FCC ID: ASLSMW727V Report No: HCT-A-1702-F001

HCT CO,LTD
Calibration Laboratory of sc‘\“i'/"',""a} S Schweizerischor Kalibrierdienst
Schmid & Partner " Service suisse ' étalonnage
Engineering AG % C servizio avizzero gl tarsturs
Zeughausstrasse 43, 8004 Zurich, Switzerland LN S Swiss Catibration Service
Wl
Accrediud by ihe Swiss Accreditation Sorvice (SAS) Accreditation No.: SCS 0108
The Swiss Accraditation Service is one of the signatories o the EA
Multitateral Agreement for the recognition of calibeation certificates
cient  HCT (Dymstec) Certificate No: D1800V2-2d007 Nov16
Ooject D1800V2 - SN:2d007
Cafibration procedurs(s) QA

Catbration date: November 16, 2016

Ths calbrabion certificate o the {racaability 10 national standards, which rsalize the physical units of measurements (SE)
The measurements and the urcertmnties with confidance probability am given on tha folowing pages and are pan of tho cartificate

All casibrations have bean conducted in Ihe Ciosed iaboratory faciity: environment lemperniture (22 = 3)°C and humidty < 70%.

Calbration Equipmant used (MAETE critical lor calibration)

Primary Star 104 Cail Date (Cortificate No.) Schoduled Calbiration

Power motor NRP SN: 104778 06-Apr16 (No. 217-02288/02289) Apr-37

Power sensot NRP-291 SN 103244 06-Apr-16 {No. 217-02288) Apr17

Power aenaor NRP-241 SN: 103245 06-Ape-16 {No, 217.02208) Apr17

Refarence 20 dB Attanuutor SN: 5058 (20K} 05-Ape-16 (No. 217-02262) Apr-17

Type-N mismatch combination SN: 5047.2 7 06227 05-Ape-10 (No, 217-02205) Apr-17

Retarence Probe EXI0V4 SN 7349 15.0un-10 (No. EX3-7349_Jun18) Jun-17

DAEA | Sn 801 30-Dec-15 (No. DAE4-801_Dec15) Dec-16

Secondary Slandards Lo w Check Dute {In house) Schedulod Check

Powne mater EPM. 4224 SN GBAT480704 07-0ct-15 {in house chack Oct-16) In house chack: Oct-18

Power sensor HF BABIA SN: US37202783 07-Oct-15 {in house check Oct-16) n house chack: Oct18

Power sensor HP B481A SN MY41092317 07-0ct-18 {in house check Oct-16) In house check: Oct-18

AF generator RAS SMT-06 SN 100972 15Jun-18 (in house chieck Oct-16) In house check: Oc-18

Network Analyzer HP B753E SN US37300585 18-0ct01 (in house check Oct-16) In house check: Oat-17
Nama Function Sife

Caltirased by: Clauso Loubiec Laboratory Tecthnician A

—

Issuad: November 17, 2018

This calibration cartficate shall not be repcoduced axcept in full without weitten approval of the iaboratory.
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CT FCC ID: ASLSMW727V Report No: HCT-A-1702-F001

HCTCO,LTD
Calibration Laboratory of S S Schwelzerischer Kailbrierdionst
Schmid & Partner S Service sulsse d'étatonnage
Engineering AG %\E C  Servizio svizzaro ci tarsturs
Zeughausstrasse 43, 8004 Zurich, Switzeriand N S Swise Calitwation Service
Accredited by tha Swiss Accretitation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accraditation Service is one of the signatories to the EA
Multitatersl Agreement for the recognition of calibeation 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, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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 Retum Loss ensures low
reflected power. No uncertainty required.

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

SAR measured: SAR measured at the stated antenna input power.
SAR normalized: SAR as measured, normalized to an input power of 1 W al 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 cove factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Centificate No: D1800V2-24007_Nav16 Page 20l 8
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HCT CO,LLTD
Measurement Conditions
DASY system configuration, s far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantomn
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 paramaters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/im
Measured Head TSL parameters (220:02)"C 391+6% 1.39 mho/m = 8 %
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 2.47 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 37.8 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condifion
SAR measured 250 mW input power 4.95 Wikg
SAR for nominal Head TSL patameters normalized 10 1W 19.8 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parametars and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 538 1.52 mho/m
Measured Body TSL parametars (220=02)"C 536=6% 1.52 mho/m=6 %
Body TSL temperature change during test <05°C e -
SAR result with Body TSL
SAR averaged over 1 ecm” (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.39 Wiy
SAR for nominal Body TSL parameters normalized to 1W 37.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 mW input powar 497 Wig
SAR for nominal Body TSL parameters normalized to 1W 19.9 Wikg = 16.5 % (k=2)

Certificale No: D1800V2-2d007_Novié
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transtormed to feed point 4720 -84 )

Return Loss -209d8

Antenna Parameters with Body TSL

Impedance, transformed 10 feed point 4380-82|0
Returmn Loss -20.7dB

General Antenna Parameters and Design

I Electrical Delay (one direction) [ 1203 ns j

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connectad to the
second am of the dipole. The antenna is therefore shon-circulted for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order 1o improve matching when loaded according 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, bacause thay might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on July 23, 2001
Caerificate No: D1800V2-2d007_Novi6 Paged ot B
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DASYS5 Validation Report for Head TSL

Date: 15.11.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DI1800V2; Serial: D1800V2 - SN:2d007

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

Medium parameters used: f= 1800 MHz; 6 = 1.39 $/m; £ = 39.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52Z Configuration
e Probe: EX3DV4 - SN7349; ConvF(8.26, 8.26, 8.26): Calibrated: 15.06.2016:
o Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
« DASYS2Z352.8.8(1258); SEMCAD X 14.6.10(7372)
Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement gnd: dx=Smm, dy=5mm, dz=5mm
Reference Value = 105.8 Vim; Power Drift = -0.04 dB
Peak SAR (extrapolated) = 17.5 Wikg

SAR(1 g) = 947 W/kg; SAR(10 g) = 4.95 W/kg
Maximum vilue of SAR (measured) = 14,7 Wikg

-10.80
-14.40

-18.00

0dB =147 W/kg = 11.67 dBW/kg

Certificate No: D1800V2-2d007_Novi6 Page 5018

F-TP22-03 (Rev.00) 165 /201 HCT Co., LTD



HCT FCC ID: ASLSMW727V Report No: HCT-A-1702-F001

HCTCOLLTD

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

Date: 16.11.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:2d007

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

Medium parameters used: f= 1800 MHz; o = 1.52 S/m; &, = 53.6; p = 1000 kg/m’
Phuntom section: Flat Section '
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration
« Probe: EX3DV4 - SN7349; ConvF(8.17, 8.17, 8.17); Calibrated: 15.06.2016;
« Scnsor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
¢ Phantom: Flat Phantom 5.0 (back); Type: QDODOPSOAA; Serial: 1002

» DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7372)

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 = 101.5 V/m: Power Drift = -0.03 dB

Peak SAR (extrapolated) = 16.3 Wikg

SAR(] g) = 9.39 W/kg; SAR(10 g) =497 W/kg

Maximum value of SAR (measured) = 14,1 W/ikg

-3.33
6.65
-9.98
-13.30

16.63

0dB=14.1 W/kg = 11.49 dBW/kg

Cerfificate No: D1800V2-2d007_Nov16 Page 7ot 8
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Impedance Measurement Plot for Body TSL
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CT FCC ID: ASLSMW727V Report No: HCT-A-1702-F001

HCT COLLTD
Calibration Laboratory of S, Schwaizerischer Kalibrierdienst
Schmid & Partner SN S Service suisse d'étalonnage
Engineering AG e C Sorvintoovicntes  tarniins

Zeughausstrasse 43, 8004 Zurich, Switzeriand Y ,'ﬁ‘\_)? S  Swiss Catibration Service
Accredited by the Swiss Accradgatidn Sanvice (SAS) Accraditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Muttilatoral Agr for the recognition of calibration certificates

cient  HCT (Dymstec) Certificate No: D1900V2-5d061_Apr16
CALIBRATION CERTIFICATE

Object D1900V2 - SN: 5d061

Calibration procedureds) QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz
Casbration dite: April 25, 2016

This calibeation ceatificate documants the traceabilty 1o nationad standards, which reafize 1ha physical Unils oF measuremants (51)
The s and the ur with confic probability sre given cn the folowing pages and are part of the cermificate

All caltrations have bean contucted i the ciosed laboratory faciity: environment temperatire (22 + J)°C and humidity < 70%

Calibeation Equipment used (MBTE criscal for calbration)

Primary Standarss 0 s Cal Date (Certificals No.) Scheduied Cal

Pownse meter NRP SN 104778 06-Ape-16 (No. 217-02288/02289) Apr-17

Powur sensor NRF-291 | SN: 103244 06-Apr-18 (No. 21702288) Apr17

Power sensoc NRP-Z91 | sn: 103245 05-Apr-16 (No. 217-02259) ApetT

Relerence 20 dB Abenuatol SN 5058 {20k) 05-Apr-18 (No. 21702292) Ape-17

Type-N mismatch combination SN 5047 2 / 06327 05-Apr-16 (No. 217.02295) Ape-17

Refamnce Probe EXI0VE SN T8 31-Dec-15 (No. EX3-7349_Doc15) Dec-18

DAEA SN: 601 30-Dec-15 (No. DAE4-601_Dec15) Dec-16

Seconcary Standands D& Check Date (n house) Scheduled Chock

Power metor EPM-242A SN: GEIT480704 07-Oct-15 (No, 217-02222) In houss check: Dct-16

Powar sencor HP 8481A SN: US37292783 07-Oct-15 (No. 217-02222) In house cheok: Oct-16

Power sensor HP 8481A SN MYA1092317 07-Oct-18 (No. 21702223) In house check: Oal-16

RF generitor R85 SMT-08 SH: 100872 15-Jun-15 {in house check Jun-15) In house check: Oct-18

Networs Anstyzar HP 87536 SN US37390685 18-001-01 (i house chack Oct-15) n house check: Oct-10
Nt Function Sigratture

Catbrated by: Mchasl Weber Laboratory Technician /l“ !
Approved by; Kalja Pokovic Technical Managor /gg@

tssyed: April 26, X016

This calibeation cedificate shall not be reproduced exoept In full without written approval of the labaratory

Certicato No: D1900V2-50061_Apr1& Page 1 0f8
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HCT CO,LTD
Calibfation Laboratory of s"‘\.'g""’z S Schweizerischer Kalibrierdienst
Schmid & Partner % c Service suisse ¢ étalonnage
Engineering AG T Servizio svizzero di taratura
Zeughsusstrasse 43, 8004 Zurich, Switzerland %y ,‘ﬁ‘\‘.\? S Swisa Calibration Service
Accredited by the Swiss Accreditation Sanwce (SAB) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatorios to the EA
Multilatersl Agreement for the recognition of calibeation 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, *Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GH2)",
February 2005

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

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

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

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

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

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

Centificate No: D1900V2-5d061_Apri6 Page20of8
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HCT CO,LLTD
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS vs288
Extrapolation Advanced Extrapolation
Phantomn Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 16800 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 mho/m
Measured Head TSL parameters (22.0+02)°C 400+6% 1.37 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 powar 9.53 Wikg
SAR for nominal Head TSL parameters normalized to 1W 38.6 Wikg 2 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 501 Wikg
SAR Tor nominal Head TSL parameters normalized to 1W 20.2 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were appliad.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 533 1.52 mho/m
Measured Body TSL parameters (220=202)°C 529+6% 1.49 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 meaaured 250 mW input power 9.82 Wikg
SAR lor nominal Body TSL parameters normalized 1o 1W 39.7 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 5.20 Whg
SAR for nominal Body TSL parameters pormalized to 1W 20.9 W/kg = 16.5 % (k=2)

Centificate No: D1800V2-50061_Apri6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, transtformed to feed point 525Q+7.71Q
Retum Loss -221d8

Antenna Parameters with Body TSL

Impedance, transiormed 1o feed point 4790+8B5)Q

Aeturn Loss -210d8

General Antenna Parameters and Design

[ Electrical Delay (one direction) I 1.192 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 faeding fine is directly connected to the
sacond arm of the dipole. The anfenna 14 therefore shon-circulted for DC-signals. On some of the dipoles, small end caps
are added to the dipoie arms in order 10 improve matching when loaded according 1o the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not alfected by this changs, The overall dipole length is stifl
according to the Standard.

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

Additional EUT Data

Marnufactured by SPEAG
Manutactured on December 10, 2004
Centificate No: D1800V2-53061_Apr18 Page 4 of B
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DASYS Validation Report for Head TSL

Date: 25.04.2016
I'est Laboratory: SPEAG, Zunch, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 54061

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

Medium parameters used: = 1900 MHz; a = 1,37 S/m; & = 40; p = 1000 kg/m*
Phantom section: Flat Section

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

DASY352 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(8.2, 8.2, 8.2); Calibrated: 31.12.2015;
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
¢ Electronicy: DAE4 Sn601; Calibrated: 30,12,2015
o Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001

o« DASYS5252.8.8(1258); SEMCAD X 14.6,10(7372)

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

Reference Value = 107.4 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 17.2 Wikg

SAR(1 g) =9.53 W/kg; SAR(10 g) =5.01 Wikg

Maximum value of SAR (measured) = 14.5 Wikg

-3.00
-1.60
-11.40

-15.20

-19.00

O0dB =145 W/kg=11.61 dBW/kg

Certificate No: D1800V2-53061_Apr16 Page 50l B

F-TP22-03 (Rev.00) 173 /201 HCT Co., LTD



aCT

HCTCOLLTD

FCC ID: ABLSMW727V

Report No: HCT-A-1702-F001

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

Date: 25.04.2016

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

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

Medium parameters used: { = 1900 MHz; 6 = 1.49 S/m; & = 32.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(8.03, 8,03, 8.03); Calibrated: 31.12.2015;
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 30.12.2015
» Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Seral: 1002

o« DASYS252.8.8(1258); SEMCAD X 14.6.1((7372)

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

Reference Value = 104.3 V/m; Power Drift = -0.03 dB

Peak SAR {extrapolated) = 17.3 Wikg

SAR(I g) = 9.82 W/kg; SAR(10 g) =5.2 Wikg

Maximum value of SAR (measured) = 14.9 Wikg

-3.80
-1.60
11.40

-15.20

0dB = 149 Wikg = 11,73 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of A, Schweizerischer Kalibrierdienst
Schmid & Partner = S Service sulsse d'étalonnage
Engineering AG Nk C Servinio aviviero ol teeatwrs

Zeughausstrasse 43, 8004 Zurich, Switzertand o ,,ﬁ‘\,.v’ S Swiss Calibration Service
Accrodited by the Swiss Accreditabion Sendce (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Muttilatersl Agresment for the recognition of callbration certificates

cient  HCT (Dymstec) Certificats No: D2450V2-965_Apr16
CALIBRATION CERTIFICATE

Otyact D2450V2 - SN: 9685

Cakbration procedureis) QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

Caltration date April 19, 2016

This calibmtion cersficate doouments the iraceabiity %0 natonal standards, which roakze the physical units of measuramoents {SI).
The messuremonts and 1he uncenainties with confdence probabiity are goven on the following pages and asre pan ol the carmiicate

AX calitvations hiave baan conducied in the cosod labormiory tacility: arvi temperaturs {22 » 3y°C ana humidity < 70%

Caltirabon Equipment used (MSTE aitical for caiibvation)

Primary Standards iDa Cal Date (Cortificats No. ) Scheduled Calbraton
Pawer meler NRP SN: 104778 06G-Ape-16 (No. 217-022B8/02209) Apr-17

Power sarsor NAP-281 SN 103244 06-Ape-16 (No. 217 -02288) Apry?

Power sensor NRP-Z21 | SN 105245 0G-Age-16 (No, 2V7-02289) Apr7

Fletarance 20 dB Attenuator BN 5058 (20x) 05-Ape-16 (No. 217.02282) Apra?

Typo-N migmasch combination SN: 5047.2 / 06327 D5-Apr- 16 (No. 217-02285) Apr 7

Aelwancy Proba EX30V4 SN 7349 31-Dec-15 (No. EX3. 7349 _Dec15) Dec-18

DAE4 SN 30-Dec-15 INo. DAES-G01_Dectf) Dec-16

Secondary Standards D # Check Cate (in house) Scheouled Chack
Powar mater EPM-442A SN: GE3TABOTO4 07-0c-15 (No. 217-02222) In housa check: Ot 18
Power sansor HP 8481A SN. US37292783 07-001:15 (No. 217-02222) In housa checx: Oct-16
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Multitaterni Agreement tor 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, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) 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 8 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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 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.

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration. as far as not grven on page 1
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = t MHz
Head TSL parameters
The following parameters and caloulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 38.2 1.80 mhoim
Measured Head TSL parameters (220=02)°C 200268% 1.83 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 127 Whg

SAR for nominal Head TSL parameters

normatized 1o 1W

50.6 Wikg = 17.0 % (k=2)

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

condition

SAR measured 250 mW input pawer 5.89 W/kg

SAR for nominal Head TSL parametars normalized 1o 1W 23.5 Wikg = 16.5 % (k=2)
Body TSL parameters

The following parameters and caiculations wese applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 20C 52.7 1.95 mho/m

Measured Body TSL parameters (220+02)"C 527286% 1.98 mho/m + 6 %

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

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

SAR measured 250 mW input pawet 12.4 Wikg

SAR for nominal Body TSL parametars

normalized 1o 1W

49.2 Wikg = 17.0 % (k=2)

SAR averaged over 10 em’ (10 g) of Body TSL

condition

SAR measured

250 mW input power

578 Wiy

SAR for nominal Body TSL parameters

normmalized to TW

23.0 Wikg = 16,5 % (k=2)

Certificate No: D2450V2-965_Apri6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

impedance, transformed to feed point 54610 +380
FAeturn Loss -248dB

Antenna Parameters with Body TSL

Impadance, transtormed to feed paint 5100+59|Q
Aetum Loss -2450d8

General Antenna Parameters and Design

| Esectrical Delay (one direction) | 1162 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 leeding line is directly connected to the
sacond arm of the dipote, The antenna is therefore short-circulted 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
“Maasurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipote length is still
acoording to the Standard,

Na excessive force must be applled 1o the dipole arms, because they might bend or the soldered connections near the
feedpoint may be darmaged.

Additional EUT Data
Manutactured by SPEAG
Manutactured on November 19, 2014
Cantificate No: D2450V2-865_Aprigé Paged ol B
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DASYS5 Validation Report for Head TSL

Date: 19.04.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 965

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

Medium parameters used: = 2450 MHz; o = 183 S/m; & = 40; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
o Probe: EX3DV4 - SN7349; ConvFi7.76, 7.76, 7.76); Calibrated: 31.12.2015;
»  Sensor-Surface: 1 4mm (Mechanical Surface Detection)
» Elcctronics: DAE4 Sn601; Calibrated: 30.12.2015
o Phantom: Flat Phantom 5.0 (from); Type: QDOOOPSOAA; Serial: 100)

o DASYS252.8.8(1258); SEMCAD X 14.6.10(7372)

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

Measurement grid: dx=5mm, dy=5Smm, dz=Smm
Reference Value = 1124 V/im; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 25.6 W/kg

SAR(] g) = 12.7 W/kg; SAR(10 g) = 5.89 W/kg
Maximum value of SAR (measured) = 20.7 W/kg

dB
0

-5.00
-10.00
-15.00

-20.00

-25.00

0 dB =207 W/kg = 13.16 dBW/ke
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 19.04.2016

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 963

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

Medium parameters used: = 2450 MHz; o = 1,98 S/m; &= 52.7; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(7.79, 7.79, 7.79); Calibrated; 31.12.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.12.2015

Phantom: Flat Phuntom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002

DASYS52 52.8,8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 104.7 V/m: Power Drift = 0.01 dB

Peak SAR (extrapolated) = 24.7 Wikg

SAR(I g) = 12,4 W/kg: SAR(10 g) = 5.78 W/kg

Maximum vilue of SAR (measured) = 20.0 W/kg

dB

-5.00

-10.00

-15.00

-20.00

-25.00

0.dB = 20.0 Wkg = 13.01 dBW/kg
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Impedance Measurement Plot for Body TSL
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Report No: HCT-A-1702-F001

HCT CO,LTD
Calibration Laboratory of {.\‘@x} §  Schweizarischer Kafibrierdsenst
Schm!d & Partner "5 c Service suisse d'etalonnage
Engineering AG % Servizio svizzoro di taratura
Zoughausstrasse 43, 6004 Zurich, Switzerland NN S swiss Calibration Service

Accrodited by the Swiss Accreditation Sarvice (SAS)
The Swiss Accroditation Sorvice Is one of the signatories 10 the EA
Multilateral Agreemant for tha recognition of caliteation cenificates

cient  HCT (Dymstec)

ol

Accreditation No.: SCS 0108

Certiicate No: DSGH2V2-1263_Jan17

CALIBRATION CERTIFICATE
Otjoct D5GHzV2 - SN:1253
Calibeation procedureis) QA CAL-22.v2
Calibration procedure for dipole validation kits between 3-6 GHz
Catbrafion dose January 089, 2017

Al calvranons have bean conouoted m the closed

This caltration cerificate cocumnents (he raceability 10 nalional standards, which realze Me physical units of measuwremams (51)
The measwemarnts and ihe uncenanties wih confidencs pratiatiity ars grvan on the fallowing pages and are pant of the certificats

aty fncility. s

Calibration Equipment used (METE critical for calibration)

| tempemture (22 £ 3)°C and humidty < 70%

Primary Standasce [1ID* Cal Dats (Cedificate No.) Schaculed Calibation
Power metar NRP 5N 104778 0G-Apr-16 (No. 217-02286/02280) Aped?
Powet senstt NAP-291 SN. 105244 06-Ape-18 [No. 217-02288) Apeay
Power senuor NRP-Z291 SN 103245 06-Apr-16 (No. 217-02269) Apraay
Raforence 20 dB Alenuator SN: 5068 (20K) O5-Ape-18 (No, 217-02262) Apry?
Typo-N masmaiich comibiration SN. 5047.2 / 06327 05-Apr-16 (No. 217-02295) Apra Y
Reterance Probe EX20V4 SN 3503 31-Dwc-18 (No. EX3-3503_Dac16) Doc-17
DAE4 SN: 601 04-Jan-17 (No. DAE4-601_Jant7) Jan-18
Secondary Standarce D # Check Date (n house) Schetuled Chack
Powor mater EPMA42A SN GB37480704 070ct-15 {in house check Oct-186) In house chock: Oct-18
Power sunsor HP BLR1A SN USS7T292783 070115 (m house check Oct-16) in house check: Oct-18
Power sonsor HP BABIA SN MYA1082317 07015 {n house check Oct-18) in house check: Oct-18
RF genarator RAS SMT-08 SN: 100972 15-Jun-15 (in house check Oct-16) In house check: Oct-18
Network Analyzes HP BYSIE SN US372360585 18-0ct-01 (in house check Cet-16) In house check: Oct-17
Name Fungticn Signatue

Calibrated Johannos Kuriida Tochnician

by Laborstory >
Approved by Katia Pokovic Techrical Managar

This calveation cerificatn shall not be reproduced Sxcept In full without witten appeoval of Ihe laboralory

lssued: January 11, 2017

Certificate No: DEGHZV2-1263_Jan17

Page 1 of 14

F-TP22-03 (Rev.00)

185 /201

HCT CO., LTD



-
CT FCC ID: ASLSMW727V Report No: HCT-A-1702-F001

HCTCO,LLTD

Calibration Laboratory of AT,

: S 7 s S Kalir

Schmid & Partner = Service sulsse d'étalonnage

Engineering AG % C' Serviaio svizeero i tarsturs
Zoughausstrasse 43, 8004 Zurich, Switzeriand RN S Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service Is one of the signatories 10 the EA
Multilateral Agr for the gnition of calibration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x.y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |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 62209-2, "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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* Measurament 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 transtormed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
refiected power, No uncertainty required.

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

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

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

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

Certificate No: DSGH2V2-1253_Jan17 Page 2 of 14
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Measurement Conditions
DASY system conliguration, s {ar &s not given on page 1.

DASY Version DASYS V5288

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

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

Frequency 5600 MHz = 1 MHz
5750 MHz = 1 MMz

Head TSL parameters at 5250 MHz

The lollowing parameters and caiculations wers applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 359 471 mho/m
Measured Head TSL parameters (220:02)°C 353+6% 4.50 mho/m = 6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 ecm® (1 g) of Head TSL Condition
SAR measured 100 mW Input power 7.90 Wikg
SAR for nominal Head TSL parameters normalized 10 1W 78.6 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 100 mW input power 2.26 Wikg
SAR for nominal Head TSL parameters normalized to 1W 22.4 Wikg = 19.5 % (k=2)
Head TSL parameters at 5600 MHz
The following paameters and calculations were appled.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 355 5.07 mhoim
Measured Head TSL parameters (22.0+£02)°C MT7+8% 4.85 mho/m £ 6 %
Head TSL temperature change during test <05°C —-- e
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input powsr B8.24 Wikg
SAR for nominal Head TSL paramelers normafized to 1W 81.9 W/ kg = 19.9 % (k=2)
SAR averaged over 10 em? (10 g) of Head TSL condition
SAR measured 100 mW input power 2.35 Wikg
SAR for nominal Head TSL parametars normalized to 1W 23.3 Wikg = 19.5 % (k=2)
Certificate No: D5GHV2-1253 _Jan17 Page 3ot 14
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Head TSL parameters at 5750 MHz
The loBlowing 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 345286% 4.99 mho/m =6 3%

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

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

SAR measured 100 mW input power B5.01 Whg

SAR for nominal Head TSL parameters normalized 1o 1W 79.5 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW nput power 227 Wikg

SAR for nominal Head TSL paramsters normalized to 1W 22.5 Wikg = 19.5 % (k=2)
Certificate No: DEGH2V2-1253_Jant7 Page 4 ot 14

F-TP22-03 (Rev.00) 188 /201 HCT CO., LTD



IaCT

HCTCO,LLTD

FCC ID: A3LSMW727V

Report No: HCT-A-1702-F001

Body TSL parameters at 5250 MHz

The lollewing parametars and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 489 5.36 mho/m
Measured Body TSL parameters (220202)"C 47028% 5.52 mhoim =6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL at 5250 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.70 Wikg
SAR for nominal Body TSL parameters normakized 10 1W 76.4 Wikag = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL conddion
SAR measured 100 mW input power 215 Wikg

SAR for nominal Body TSL parameters

nomalized to 1W

21.3 Wikg = 19.5 % (k=2)

Body TSL parameters at 5600 MHz

The following parameters and calculations ware apphed.

Temperature Pormittivity Conductivity
Nominal Body TSL parameters 220°C 485 5.77 mho/m
Measured Body TSL parameters (220=02)°C 464 6% 6.00 mho/m = 6 %
Body TSL temperature change during test <05°C -_— —--
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 B8.06 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 80.0 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 100 mW input power 227 Wikg

SAR for nominal Body TSL parameters

naormakized 1o 1W

22.5 Wikg = 19.5 % (k=2)

Certiticate No: DSGHzYV2-1253_Jan17
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Body TSL parameters at 5750 MHz

The lollowing parametars and calculations were applied

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 483 5.94 mhoim
Measured Body TSL parameters (220+02)"C 461 +8% 621 mhoim 2 8 %
Body TSL temperature change during test <05°C
SAR result with Body TSL at 5750 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.77 Wikg

SAR lor nominal Body TSL parameters

normalized to TW

77.1 Wikg = 19.8 % (k=2)

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

condition

SAR measured

100 mW input power

2.16 Wikg

SARA for nominal Body TSL parameters

nomalized to 1W

21.4 Wikg = 19.5 % (k=2)

Certificate No: DSGH2zV2-1253_Jen17
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transtormead to feed point 5010-43 |0

Retumn Loss -27.3d8
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed 1o feed point 5130+131Q

Retum Loss -348dB
Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 543Q+34 102

Aeturn Loss -256d8
Antenna Parameters with Body TSL at 5250 MHz

Impedance, ransformed to feed point 4930Q-280Q

Retum Loss 30648
Antenna Parameters with Body TSL at 5600 MHz

impedance, transiomed 10 foed point 5280+22|0

Retum Loss -29.3dB
Antenna Parameters with Body TSL at 5750 MHz

Impedance, transtormed 1o feed point 5510+39)Q

Ratum Loss -243d8

Ceriificate No: DSGHzV2-1253_Jam7
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General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.198 ns

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

The dipole s made of standard semingid coaxial cable, The center conductor of the feading line 18 directly connectad 1o the
second arm of the dipole. Tha antenna 4 therefore shon-circuited for DC-signals. On soms of the dipoles, small end caps
ara added to the dipole arms in order to improve matching when loaded according to the posdion as explained in the
*Measuremant Conditions” paragraph. The SAR data are not affected by this change. The overall dipole langth |s still
according 1o the Standard.

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

leadpoint may be damaged
Additional EUT Data
Manutagtured by SPEAG
Manufactured on January 22. 2016
Certificate No: DSGHzV2-1283_Jan17 Paga 8ot 14
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DASYS5 Validation Report for Head TSL

Date: 09.01.2017
Test Laborutory; SPEAG, Zurich, Switzerland
DUT: Dipole D5GHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1253

Communication System: UID 0 - CW; Frequency: 53250 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz
Medium parameters used: f = 5250 MHz: o= 4.5 S$/m; & = 35.3; p = 1000 kg/m* , Medium purameters used:
f= 35600 MHz; 0 = 4.85 S/m; &= 34.7; p = 1000 kg/m’ , Medium parameters used: f= 5750 MHz; 0 =4.99
S/m; g = 34.5; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS52 Configuration:

e Probe: EX3DVA - SN3503; ConvF(5.58, 5.58, 5.58): Calibrated: 31.12.2016, ConvF(5.09, 5.09,
5.09); Calibrated: 31.12.2016, ConvF(5,02, 5.02. 5.02); Calibrated: 31.12.2016;

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

o Electronics: DAE4 Sn601; Calibrated: 04.01.2017

o Phantom: Flar Phantom 5.0 (front); Type: QDOOOPS0AA; Senal: 1001
« DASYS52 52.8.8(1258); SEMCAD X 14.6.10{7331)

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

Reference Value = 71.85 V/m; Power Drift =-0.07 dB

Peak SAR (extrapolated) = 29.9 Wikg

SAR(1 g) = 7.9 W/kg; SAR(10 g) = 2.26 W/kg

Maximum value of SAR (measured) = 18.5 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=| 4mm

Reference Value = 72.17 V/m; Power Drift =-0.00 dB

Peak SAR (extrapolated) = 33.6 Wikg

SAR(1 g) = 8.24 W/kg; SAR(10 g) = 2.35 W/kg

Maximum value of SAR (measured) = 19.9 Wikg

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

Reference Value = 7045 V/m; Power Drift = -0.08 dB

Peak SAR (extrupolated) = 33.7 Wikg

SAR(I g) = 8.01 W/kg; SAR(10 g) = 2.27 W/kg

Maximum value of SAR (measured) = 19.3 Wikg

Certificate No: DSGHZV2-12563_Jan17 Page 9 ot 14
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DASYS5 Validation Report for Body TSL

Date: 06.01.2017
Test Laborutory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1253

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 3750 MHz
Medium parameters used: f= 5250 MHz; 0 = 552 S/fm; =47, p = 1000 kg/m' . Medium parameters used: {
= 5600 MHz; 0 = 6 S/m; & = 46,4; p = 1000 kg/m’ , Medium parameters used: = 5750 MHz; 6 = 6.21 S/m.
e =46.1; p= 1000 kg/m’

Phantom section: Flat Section

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

DASY52 Configuration:

« Probe: EX3DV4 - SN3503; ConvFi(5.14, 5.14. 5,14y, Calibrated: 31.12.2016, ConvF(4.57, 4.57,
4.57); Calibrated: 31.12.2016, ConvF(4.52, 4.52, 4.52); Calibrated: 31.12.2016;

o Sensor-Surface: | 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 04.01.2017

o Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
« DASYS252.8.8(1258); SEMCAD X 14.6.10(7331)

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

Reference Value = 66,21 V/im; Power Drift =-0.06 dB

Peak SAR (extrapolated) = 30.2 Wikg

SAR(1 g) = 7.7 W/kg; SAR(10 g) = 2.15 W/kg

Maximum value of SAR (measured) = 18.2 Wrkg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 66.67 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 34.1 W/kg

SAR(1 g) = 8.06 W/kg; SAR(10 g) = 2.27 W/kg

Maximum value of SAR (measured) = 19.7 W/kg

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

Reference Value = 64.63 V/m: Power Drift =-0.05 dB

Peak SAR (extrapolated) = 34.5 W/kg

SAR(1 g) = 7.77 W/kg; SAR(10 g) = 2.16 W/kg

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

Certificate No: DSGHzV2-1253_Jan17 Page 12 of 14
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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 QD 00C P51 C
Series No 1100 and higher
Manufacturer / Origin Untersee Composites
Knebelstrasse 8, CH-8268 Mannenbach, Switzertand
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
Material Compliant with the standard 2 mm +/- 0.2 mm all
thickness requirements. 30 points over the bottom area R
Material Dielectric parameters for required | 200 MHz - 6 GHz - Material
parameters frequencies Relative permittivity 3 - 5 sample
Loss tangent < 0.05.
Material The material is compatible with DGBE based simulating liquids, | Material
resistivity the liquids defined in the Observe Technical Note for Samples
standards if handled and cleaned | material compatibility.
according to the instructions.
Shape Internal dimensions Internal height: > 175 mm Pre-series,
Bottom internal length: 280 mm | design
Bottom internal width: 175 mm
Nominal filling height: 155 mm
Nominal volume: 8.2 |
Sagging Depending on standard No initial sagging (negative 1100/2
preshaped, change < 0.5 mm)
Standards

[1] IEEE 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Average Specific
Abscrption 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] |EC 62209 - 2, "Evaluation of Human Exposure to Radio Frequency Fields from Handheld and
Body-Mounted Wireless Communication Deavices in the Frequency Range of 30 MHz to 6 GHz:
Human models, Instrumentation and Procedures, Pant 2: Procedure to determine the Specific
Absorption Rate (SAR) for ... including accessories and multiple transmitters”, March 2010

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

Conformity

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

Date

Signature / Stamp

16.07.2015
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Attachment 5. — SAR Tissue Characterization

The brain and muscle mixtures consist of a viscous gel using hydrox-ethyl cellulose (HEC) gelling agent and
saline solution (see Table 3.1). Preservation with a bacteriacide is added and visual inspection is made to
make sure air bubbles are not trapped during the mixing process. The mixture is calibrated to obtain proper
dielectric constant (permittivity) and conductivity of the desired tissue. The mixture characterizations used for
the brain and muscle tissue simulating liquids are according to the data by C. Gabriel and G. Hartsgrove.

Ingredients

(% by weight)

Frequency (MHz)

2450-2700

5200 - 5800

Tissue Type Head | Body Head Body | Head | Body Head Body Head Body
Water 411 51.7 40.45 53.06 | 54.9 | 70.17 71.88 73.2 65.52 78.66
Salt (NaCl) 1.4 0.9 1.45 0.94 | 0.18 0.39 0.16 0.1 0.0 0.0
Sugar 57.0 | 47.2 57.0 44.9 0.0 0 0.0 0.0 0.0 0.0
HEC 0.2 0 1.0 1.0 0.0 0 0.0 0.0 0.0 0.0
Bactericide 0.2 0.1 0.1 0.1 0.0 0 0.0 0.0 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 0.0 0.0 19.97 0.0 17.24 10.67
DGBE 0.0 0.0 0.0 0.0 44.92 | 29.44 7.99 26.7 0.0 0.0
Diethylene glycol
hexyl ether ) )
Salt: 99 % Pure Sodium Chloride Sugar: 98 % Pure Sucrose
Water: De-ionized, 16M resistivity HEC: Hydroxyethyl Cellulose
DGBE: 99 % Di(ethylene glycol) butyl ether,[2-(2-butoxyethoxy) ethanol]
Triton X-100(ultra pure): Polyethylene glycol mono[4-(1,1,3,3-tetramethylbutyl)phenyl] ether
Composition of the Tissue Equivalent Matter
F-TP22-03 (Rev.00) 200 /201 HCT CO., LTD
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Attachment 6. - SAR SYSTEM VALIDATION

Per FCC KCB 865664 D02v01r02, SAR system validation status should be document to confirm
measurement accuracy. The SAR systems (including SAR probes, system components and software
versions) used for this device were validated against its performance specifications prior to the SAR
measurements. Reference dipoles were used with the required tissue- equivalent media for system validation,
according to the procedures outlined in IEEE 1528-2013 and FCC KDB 865664 D01v01r04. Since SAR probe
calibrations are frequency dependent, each probe calibration point was validated at a frequency within the
valid frequency range of the probe calibration point, using the system that normally operates with the probe
for routine SAR measurements and according to the required tissue-equivalent media.

A tabulated summary of the system validation status including the validation date(s), measurement
frequencies, SAR probes and tissue dielectric parameters has been included.

Dielectric Parameters CW Validation Modulation Validation

Probe

Hiaze Calibration | Dipole Date

Measured Measured Probe | Probe MOD. | Duty

R Point Permittivity Conductivity| SC"SVIY || inearitylsotropy Type |Factor TAR
2 1609 |ET3DV6| Body | 750 | 1014 | 08.09.2016 55.9 0.98 PASS PASS | PASS | N/A | N/A | N/A
2 1609 |[ET3DV6| Body | 835 | 441 11.25.2016 55.4 0.98 PASS PASS | PASS | N/A | N/A | N/A
2 1609 |[ET3DV6| Body | 835 | 441 11.25.2016 55.4 0.98 PASS PASS | PASS |GMSK|PASS| N/A
1 3863 |EX3DV4 | Body (1800| 2d007 | 11.25.2016 53.3 1.5 PASS PASS | PASS | N/A | N/A | N/A
1 3863 |EX3DV4 | Body [1900| 5d061 | 08.09.2016 53.5 1.49 PASS PASS | PASS |GMSK|PASS| N/A
1 3863 |EX3DV4 | Body [1900| 5d061 | 08.09.2016 53.5 1.49 PASS PASS | PASS | N/A | N/A | N/A
9 3968 |EX3DV4 | Body [2450| 965 |06.14.2016 52.4 1.96 PASS PASS | PASS |OFDM| N/A |PASS
9 3968 |EX3DV4 | Body [5250| 1107 |06.14.2016 49.1 5.38 PASS PASS | PASS |OFDM| N/A |PASS
9 3968 |EX3DV4| Body [5600| 1107 |06.14.2016 48.8 5.75 PASS PASS | PASS |OFDM| N/A |PASS
9 3968 |EX3DV4| Body [5750| 1107 |06.14.2016 48.1 5.93 PASS PASS | PASS |OFDM| N/A |PASS

SAR System Validation Summary 1g

Note;

All measurement were performed using probes calibrated for CW signal only. Modulations in the table above
represent test configurations for which the measurement system has been validated per FCC KDB
Publication 865664 D01v01r04. SAR system were validated for modulated signals with a periodic duty cycle,
such as GMSK, or with a high peak to average ratio (>5 dB), such as OFDM according to KDB 865664
D01v01r04.
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