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Accredead by the Swiss Accreditation Servics (SAS) Accreditation No,: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA

Multilateral Agreement for the recognition of calibration certificates

This caibeation camfi the ity 1o standaccs, which reailzs 1he physical units of messt s
The tn and the srties with: confidence protabiity are given on the following pages and are part of the certificate,

Al caibrations have been canducted in the closed abaratory faciity: environmaent tlemperature (22 = 3Y°C and humidity < 70%

Caibration Equpmant used (METE orftical for catbration)

Prinary Standerds =} Cal Date (Cenficats No ) Scnecuied Calteaton
Power meler E44 166 GB41293874 01-Ape-15 (No. 217-02128) Mai-16

| Power sensor E44124 MYZ 1498067 01-Apr-15 (Mo 217-02126) Mar-16

Ralerence 3 d8 Attenuatar SN: 55054 (3c) 01-Ape-15 (No. 217-02129) Mar-16

Rufersnce 20 dB Atanusator BN; 5277 (20x) 01-Apr-15 (No_ 217.02132) Mar-18

el 30 4B Anenuato SN 55129 {300) 01-Ape-156 (No, 217-02133) Mar 18

Refarsnos Probe ESIOVI SN 3013 30-Dec-14 (No £53-3013 Dectd) Dec-15

DAEA SN 650 14-Jan-18 (No. DAE4-E60_Jan15) Jan-18
mgm 4] Check Bale (in house) Schedaled Check

| RF genaritor HP BE48C UE3642001 700 4-Aug-93 (in house check Apr-13) In house check. Apr-18
Network Anatzer HP B753E US37360585 18.Qct-(1 {in house check Oct-15) In house check: Oct 16

Name Function
Calbrated by. Jeton | ‘
Approved by

This calfnation cedificate shal not be reproduced excapl I JE wiout wrien approval of the laboratory
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CT FCC ID: A3LSMC5000 Report No.: HCT-A-1605-F004

HCTCO,LTD

Calibration Laboratory of {s@;} §  Schweizcrizcher Kalibrisrdionst

Schmid & Pariner % G Servics suisse d X
Engineering AG g Servizio svizzero di taratura

Zoughsusstrasse 43, 8004 Zurich, Switzerland % ,ﬁ_\ﬁ S Swish Calibration Service

Accrediiad by the Swiss Accredtation Semvice (SAS) Accroditation No.: SCS 0108

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

Multilatarat Agroemant for the rocognition of calibeation cortificates

Glossary:

TSL tissue simulating liguid

NORMXx,y.z sensitivly in free space

ConvF sensitivity in TSL / NORMx.y,z

oce diode compression point

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

A B, CD modulstion dependent linearization parameters

Polarization ¢  rotation around probe axis

Polarization 8 3 rotation around an axis that is in the plane normal to probe axis (at measurament center),

L., 8 =0 is normal to probe axis
Connector Angle nformation used in DASY system to slign probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Praclice for Delermining 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-heid devices used in close
proximity to the ear {frequancy range of 300 MHz to 3 GHz}", February 2005

¢) 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 o 8 GHz"

Methods Applied and Interpretation of Parameters:

o NORMx,y.z: Assessed for E-field polarzation 3 = 0 (f < 900 MHz In TEM-cell, f > 1800 MHz: R22 waveguide).
NORMx,y,z are only intermediate values. i.e., the uncertainties of NORMx,y,z does not affect the E*-field
uncertainty Inside TSL (see below ConvF),

«  NORM(Ix,y,z = NORMx,y,z * frequency_response {see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4,2. The unceriainty of the frequency response is included
In the atated uncertainty of ConvF,

« DCPy,y.z: DCP ara numerica! lineanzation parameters assessed based on the data of power sweep with CW
signal {no uncarainty required). DCP does not depend on frequency nor media.

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

o Axyz Bxy.z Cxy.z Oxy.z VRxy2 A B, C, D are numerncal inearization parameters assessed based on
the data of power sweep for specific modulation signal, The parameters do not depend on frequency nor
media. VR s the maximum calibration range expressed in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters: Assessed n flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analyfical fieid distributions based on power
measuremeants for f > B00 MHz The same setups are used for assessment of the parameters applied for
baundary compensation {alpha, depth) of which typical uncertainty vaiues are given, These parameters are
used in DASY4 softwars to improve probe accuracy ¢lose 1o the boundary. The sensitivity in TSL corresponds
1o NORMx,y.z * ConvF whereby the uncertainty cormesponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from 2 50 MHz to £ 100
MHz.

» Sphencal isotropy (3D deviatlon from isotropy): in 8 field of low gradients realized using a flat phantom
axposad by a patch antenna,

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

« Connectar Angle: The angle Is assessed using the Information gained by determining the NORMx (no
uncerainty raquired),

Cerificate No: EX3-3967_Dec15 Page20f 11
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aCT FCC ID: ASLSMC5000

HCTCO,LTD

Report No.: HCT-A-1605-F004

EX30V4 - SN:3967

Probe EX3DV4

SN:3967

Manufactured:  September 30, 2013
Calibrated: December 16, 2015

Calibrated for DASY/EASY Systems

(Note: nea-compaltible with DASY2 systemn!)
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HCT FCC ID: A3LSMC5000 Report No.: HCT-A-1605-F004

HCT CO,LTD

EX3DV4- 5N:3067 Decembaer 16, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Basic Calibration Parameters

s_epdr X Sonsor Y Sensor Z Unc (k=2)
Norm (WV/AVIm))" 0.54 0.38 048 2101 %
DCP (mV)" 101.3 g 97.8 101.0 |
Modulation Calibration Parameters
uiD Communication System Name A B " c D VR Unct
dB dBVV | da mv | (k=2)
0 cw x| 6o 00 | 10 | 000 | 1450 | +35% |
Y| oo 00 | 10 1437
[z ] oo 00 | 10 1382

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

* The uncartarnbes of Notm XY Z do not aect the E”field uncertainty inside TSL {see Pages § and #)

" Numerncal linearizalion parameter uncansinty nol cequred

 Uncartarmy = determined using e max, oaviafion from insat resporss spohying rectanguar datriution and s expressad for the sguare of the
fodd vakia

Cenificate No: EX3-3967_Dect5 Page 4 ol 11
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aCT

HCT CO,LTD

FCC ID: ABLSMC5000

Report No.: HCT-A-1605-F004

EX3DV4- SN:3967

December 16, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Unc
f(MHz)® | Permittivity” (s/m)” ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 419 0.89 10.27 1027 10.27 021 139 | £120%
835 15 0.80 9.87 9.87 8.87 0.20 138 | £120%
900 415 097 970 9.70 9.70 025 1,15 £12.0%
1450 405 1.20 8,19 B.19 6.19 0.29 092 | £120%
1750 40.1 1.37 8.39 B.38 8.39 0.25 088 | £120%
1900 40.0 1.40 8.11 B.11 B.11 0.39 080 | £120%
1950 40.0 1.40 7.90 7.80 7.90 0.38 086 | £120%
2300 39.5 1.87 773 7.73 7.73 0.37 084 | 2120%
2450 392 1.80 i 742 7.42 7.42 040 080 | £120%
2800 39.0 1.98 717 717 717 041 0.83 +120%
3500 379 29 7.69 7.69 7.69 0.94 063 | £131%
5200 36.0 4.66 5.37 5.37 5.37 0.35 180 | +131%
5300 35.9 476 5.04 5.04 5.04 0.40 180 | #131%
5500 356 4.95 4.87 4.87 4.87 0.45 180 | £131%
5600 355 5.07 4.85 4.85 4.65 0.50 180 | +131%
5800 353 5.27 469 469 469 0.50 180 | £131% |

 Frequency valldity above 300 MHz of = 100 MHz anly applies for DASY vd.4 and higher (see Page 2), elss 2 & restrcted (o + 50 MHz. The
uncetanty % the RSS of the CoavF unceriainty a calbration frequency and the uncerarty
below 300 MHz s £ 10, 25, 40, 50 and 70 MMz for CanvF assessmenss al 30, B4, 128, 150 and 220 MHz respactvely. Above 5 GHz frequency

valdty can bo extonded 1o = 110 Mz,

for the indicated fequency band, Frequency valdity

" At requences Delow 3 GHZ, 1he vaiolty of tissun parameters (c and o) can be relaxed to = 105 If liquid compensation fonmula is appied jo

measurec SAR values, Al Fequencies sbove 3 GHz, e vaiidity of issoe parametans (¢ and o) & restricted to + 5% Tha uncertainty is the RSS of

e CanvF uncertanty for ndicaled target bssue paramaters
% AlphaDepth are detarmingd during calibtation SPEAG warrants that the remaining deviation due 10 the boundary effect afiel compensaton is

mlways Jess 1han + 1% fof frequences below 3 GHz and belaw ¢ 2% for frequencies batween 3-6 GHZ st any 3515008 1argar than half the probe tip

giamater from the boundary

Cenificate No. EX3-3967_Dec15
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CT FCC ID: A3LSMC5000 Report No.: HCT-A-1605-F004

HCT CO,LTD

EX30V4- SN.3667 December 16, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Calibration Parameter Determined in Body Tissue Simulating Media

f (MHz) © m:i'q' Co?gl—u";ﬁmy ConvF X | ConvFY | ConvFZ | Alpha® D('n;mg (E:;p
750 55.5 0.96 9.92 9.92 9.92 0.22 1.41 £120%
835 55.2 0.97 9.76 9.78 9.76 0.24 1.28 +12.0%
1750 53.4 149 B.04 8.04 8.04 0.40 0.85 +12.0 %
1800 53.3 1.52 7.95 7.95 7.95 0.35 0.92 +12.0%
2450 52.7 195 7.31 7.31 7.3 0.40 0.86 +12.0%
2600 52.5 216 719 719 719 0.25 1.05 +£12.0 %
3500 51.3 in 65.86 6.85 6.86 0.36 1.14 +131 %
5200 490 5.30 4.32 432 4.32 0.55 1.80 +13.1%
5300 489 5.42 423 | 423 423 | 055 | 180 | £13.1%
5800 488 565 380 3.80 3.80 0.60 1.80 +131%
5600 485 577 3.70 3.70 3.70 0.60 1.90 +131%
5800 48,2 6.00 382 382 3.82 0.60 1.90 £13.1%

 Fraquency valdity abiove 300 MHz of £ 100 MHz oy applies for DASY va.4 and higher (s Page 2), efse It is restrictad 1o = 50 MHz The
uncertainty i (e RSS of the ComF uncertanty at calibration Sequency and tha uncatanty for the indcated frequency band Freguency validity
batow 300 MHz s £ 10, 25 40, 50 and 70 MHz for ConvF assessmants at 30, 64. 126, 150 ang 220 MHz respectivoly, Above & GHa Sequency
valdity can be axtended to = 110 MHz

" Al frequencies betow 3 GHZ e validity of besue parsmeters (s and o) can S retaxed 1o + 10% # bgud 1 fomia s lind 1o
measured SAR values At froquencies abave 3 Gz, the valicity of fissus parameters (¢ and o} is restricted 10 = 5%. The uncertainty i the RSS of
the CoonvF uncertainty for indicated targel tissue paramelens

“ Apha/Degpth are deleemined during castration SPEAG warmants (hat the remaming daviation due to the boundary affect after compensation 5
ahways less than = 1% for frequancies befow 3 GHz and beiow = 2% for frequencies botween 34 GMz al any distance lrger than half the probe tp
diameter from the boundary

Centificate No; EX3-3967_Dect5 Page 6 of 11
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CT FCC ID: A3LSMC5000 Report No.: HCT-A-1605-F004

HCTCOLLTD
EX3DVA- SN:3967 December 16, 2015
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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CT FCC ID: A3LSMC5000 Report No.: HCT-A-1605-F004

HCTCO,LTD

EX3DV4.- SN:2SE7 December 16, 2015

Receiving Pattern (¢), 9 = 0°
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Caortificate No; EX3-3867_Dec15 Page 8of 11
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AaCT

HCTCO,LTD

FCC ID: ABLSMC5000

Report No.: HCT-A-1605-F004

EX3DV4- SN-3967

Cerificate No! EX3-3967_Dec15
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)

Decamber 16, 2015
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X
CT FCC ID: A3LSMC5000 Report No.: HCT-A-1605-F004

HCT CO,LTD

EX3DVA- SN.3967 December 16, 2015

Conversion Factor Assessment

{= 835 MMz, WGLS RS (H_convf) f= 1900 MHz WGLS R22 (H_conv¥)
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Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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HCT FCC ID: A3LSMC5000 Report No.: HCT-A-1605-F004

HCT CO,LTD

EX3DV4- SN.3967 December 16, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Other Probe Parameters

Sensor Arrangement | Triangular
Caonnector Angle (") 208
“Mechanical Surface Detection Mode o enabled
Optical Surface Detection Mode disabled |
Probe Overall Length 337 mm
To-bc—ﬁ-oa—y‘ Diameter 10 mm
Tip Length T 9 mm
Tlp Diameter 25mm
Probe Tip to Sensor X Calibration Point tmm
Probe Tip fo Sensor Y Calibeation Point 1 Tmm
Probe Tip 10 Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm
Corlificste No: EX3-3967_Dec15 Page 11of 11
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FCC ID: ASLSMC5000 Report No.: HCT-A-1605-F004

HCTCO,LLTD

Calibration Laboratory of K v .
Schmid & Partner % “ g Sorvice suisse d'talonnage
Engineering AG 2 3 Servizio svizzero di taratura
Zeughaussirasse &3, 8004 Zurich, Switzeriand ‘i{ﬁ\}? N/ S suwiss Catibration Service
Accrediied by the Swiss Accredtation Senice (SAS) Accreditation No.: SCS 0108

The Swiss Accroditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificates

Calraton oale:
This calibration ceetificale documants tha traceatilty 10 nahong standards, which realize the physicsl units of 18 (Si)
The maas and the with confidence protabslity are given on (he Tolowiny pages and are part of the cartificate,

Al cilibralions have baan cancucted In the closed labaraitry taclily: srvironmend Jmpéeraturs (22 = 3)°C and bumidity < 70%

Calibraltion Equipmant ysed (MATE citical for calbration)

Primary Standarda 2] Cal Date {Cetificate No. | Schedulet Calibration
Power meter E4A4168 Ga41293874 O1-Apr16 (Na: 217-02728) Me=-18
Power sensol E4A412A MY41488087 01-Aar-15 {Na. 217-02728) Mar-10
Rul 3 4B Amenuatol SN: S5064 (32) 01-Apr-15 (No. 21702128 Mar. 18
Reterence X o8 Afterwiator SN S8277 (20x) 01-Apr-15 (No. 217-02132) Mar. 18
Redsrance 30 08 Atlenuator SN S5129 (30b) 01-Ape-15 (No. 217-02133) Mar-18
Res Proba ES30VZ SN 3013 30-Dec-14 (Na ES3-3013 Dec14) Dec-18
DAE4 SN: 680 14-Jan-15 (No. DAE4.6E0_Jan15) Jun16
St dery Standends [[5] Check Dase (in housa) Schedued Chieck
|_RF geneeator HP 36450 US3042U01700 4-Aug-89 {in house check Apr-13) in house check: Apr-18
detwark Anslyzer HP 8753E USITI0885 18-Oct-41 (In house check Oct-14) In house chack: Ot-15
Calibeatnd by
Appeoved by

This calbraton certicae shall not be reproduced excant in Al wihout witten approval of e laboratory

Cartificate No: EX3.7370_Sep15 Page 1of 11
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CT FCC ID: A3LSMC5000 Report No.: HCT-A-1605-F004

HCT CO,LTD

Calibration Laboratory of 5\‘@:% S Schweizerischer Kalibrierdienst

Schm‘d & Paﬂner % c Service sulsse ddtalonnage
Engineering AG e g Sewvitio avizzero df taratura

Zeughsusstrasse £3, 8004 Zurich, Switzerdand % ﬂﬁ‘\f Swiss Calibration Service

Accredited by the Swiss Accrodilation Servios [SAS) Accreditation No.: SCS 0108

Tha Swiss Accreditation Servics Is one of the signatories to the EA

Muttilateral Age for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx.y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y,z

pce dwode compression point

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

ABCD modulation dependent lineanzalion parameters

Polarzation i ip rotation around probe axis

Polarization 4 # rotation around an axis that is in the plane normal to probe axis (at measurement center),

Le., 8 =0is normat to probe axis
Connector Angle Information used in DASY system to align probe sensor X o 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 Speciic
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques®, June 2013

b) [EC 622091, "Procedure to measure he Spedific Absorption Rate (SAR} for hand-held devices used in close
proximity to the ear (frequency range of 300 MMz to 3 GHz)", February 2005

c) IEC 62209-2, "Procedure to determine the Specific Abscrption 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 Requiremants for 100 MMz 1o 6 GHz"

Methods Applied and Interpretation of Parameters:
NORMzx.y,z Assessed for E-field polarization 4 = 0 (f = 900 MHz in TEM-cell; f > 1800 MHz R22 waveguzde)
NORMx,y,z are only Intermediate values, |e., the uncertainties of NORMx,y,z does not affect the E *_field
uncertainty inside TSL (see below ConvF).

«  NORM(f)x,y.z = NORMx,y.z * frequency_response {see Frequency Response Chart). This linsanzation Is
implemented in DASY4 softwars versions later than 4.2. The uncertainty of the frequency response Is included
in the stated uncenainty of ConviF

« DCPxy.z DCP ara numerical linearization parameters assessed based on the dsta of power sweap with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

« PAR:PAR is the Peak 1o Average Ratio that is not callbrated but determined based on the signal
characteristics

o Axy.z; Bxyz Cxy.z Dxy.z VRx.y.z- A, B, C, D are 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 s the maximum calibration range expressed in RMS voltage across the diods.

« ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field {(or Temperature Transfer
Standard for f < BOO MHz) and inside waveguide using analytical field distributions based on power
measuraments 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 1o improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMy,y.z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used In DASY version 4.4 and higher which aflows extending the validity from £ 50 MHz 1o £ 100
MHz

« Spherical isotropy (30 deviation from isotropy): in a feld of low gradients realized using a flat phantom
exposed by a patch antenna.

» Sensor Offset: The sansor offsel corresponds 10 the offset of virtual measurement canter from the probe tip
{on probe axis). No tolerance required

« Connector Angle’ The angle Is assessed using the information gained by detarmining the NORMx (no
uncertainty requirad),

Cartificala No: EX3-7370_Sep15 Page 2of 11
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CT FCC ID: A3LSMC5000 Report No.: HCT-A-1605-F004

HCTCO,LLTD
EX30V4 - SN:7370 September 1, 2015
Manufactured:  March 17, 2015
Calibrated: September 1, 2015
Calibrated for DASY/EASY Systems
(Note: non-compatible with DASY2 system!)
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aCT

HCT CO,LTD

FCC ID: ABLSMC5000

Report No.: HCT-A-1605-F004

EX3DV4- SN

7370

Septornber 1, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7370

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uVivim)’y" 0.47 0.5 043 +10.1%
DCP (mV)" 9.0 105.3 89.8
Modulation Calibration Parameters
uiD Communication System Name A 8 c ) VR Unc-
d8 dBVV | a8 mv (k=2)
0 cw | X 0.0 0.0 1.0 0 1623 | 233%
o YT o0 0.0 1.0 1648 |
| 2 0.0 0.0 1.0 167.7 |

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 uncestairmes of Norm XY, Z do not affect the E ' figld uncertainty inside TSL (see Pages 8 and B)

* Numencal lineasization parameser uncertairdy not regured

* Uncertainty & determined using the max. deviatian from linear response apphyng rectangutar distribution and s expressed ki the sguare of the

fiels valua

Cenificate No: EX3-7370_Sep1s
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CT FCC ID: A3LSMC5000 Report No.: HCT-A-1605-F004

HCTCO,LLTD

EX3DV4- SN.7370 September 1, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7370

Calibration Parameter Determined in Head Tissue Simulating Media

Rolative Conductivity Depth © Unc
F(MHz)© | Permittivity” (Stm)” ConvFX | ConvFY | ConvFZ |Alpha® | {mm) (k=2)
450 435 0.87 1067 | 10.67 1067 | 016 170 | +133%
750 41.9 0.89 9.81 9.81 9.81 0.26 124 | +120%
835 415 0.90 957 9.57 9.57 0.27 117 | £120%
900 415 0.97 9.29 9.29 9.29 0.28 112 | 2120%
1450 405 1.20 8.08 B.08 8.08 0.26 106 | +120%
1750 401 137 8.05 8.05 8.05 034 | 080 | +120%
1900 40.0 1.40 7.80 7.80 7.80 034 | 080 | +120%
1950 40.0 1.40 7.57 7,57 7.57 040 | 080 | £120%
2300 305 157 7.43 7.43 7.43 033 | 083 | £120%
2450 39.2 1.80 6.94 5.94 6.94 032 | 082 | £120%
2600 9.0 1.96 8,81 5.81 681 | 043 | 080 | £120%
3500 7.9 2.91 592 £5.92 6.92 020 | 139 | £131%
5200 36.0 4.66 513 5.13 513 03s | 180 | s131%
5300 3590 4.76 495 405 4,95 035 | 180 | +13.1%
5500 358 4.96 453 453 4,53 040 | 180 | +131%
5800 355 5.07 435 435 4.35 040 | 180 | +131%
5800 353 527 453 453 453 040 | 180 | £131% |

" Frequency valdty above 300 Mz of £ 100 MHz ordy spplies for DASY A 4 and higher (see Page ), eise il is restiicted 1o 2 &) MHz. The
uncertainty is the RSS of the ConvF unoartainty al calibration ¥equency and the uncestainty for the indcated frequency band. Frequency valdity
Delow 300 MHz & 2 10, 25, 40, 57 and 70 MHZ for Convi assassmants @t 30 64 128 150 and 220 MMz respectively. Above 5 GHz frequency
uammy can be axtended to £ 110 MHz

' At frequencies betow 3 GHz. the valiiity of ESsue Daramaines (& and ) can be relaxed 10 = 10% # lgud compensation formats i applied 1o
measured SAR valuss At fraquancies above 3 GHz, the valdty of fissue parameless (s gnd o) i8 restncled 10 2 5%. The uncertarty is the RSS of
mw‘xm:ny!ulndundhguhmew

“ NphaiDepth sre dateemined duing caiteation. SPEAG 1hat fha ror due o the dourrlary effes aller compensation &
ahmyslessvwv-!'Lbhwwamsmwmx2!.lwﬁ‘musmmusﬂznmydmeuwmmmmmmuo
dinmater Irom he boundary.
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CT FCC ID: A3LSMC5000 Report No.: HCT-A-1605-F004

HCT CO,LTD

EX30V4. SN.T3T0 September 1, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7370

Calibration Parameter Determined in Body Tissue Simulating Media

2 Relative | Conductivity % | Depth ™ Unc

 (MHz) Parmittivity @hn) ConvF X | ConwFY | ConvFZ | Alpha | (mm) (k=2)
450 567 034 1108 | 1108 | 1108 | 011 | 160 | +133%
750 555 0% | 982 9.62 982 | 024 | 127 | +120%
835 55.2 0.97 ‘ 9.66 966 966 | 020 | 125 | £120%
1750 534 140 | 778 7.76 776 | 047 | 081 | +120%
1900 53.3 152 7.49 7.49 745 | 041 | 080 | £120%
2450 527 1.95 7.16 7.16 746 | 035 | 080 | +120%
2600 525 216 7.07 7.07 7or | 020 | o080 | £120%
5200 49.0 5.30 464 4.4 464 | 045 | 190 | +131%
5300 489 542 446 | 448 448 | 045 | 190 | =131%
5500 4856 565 4.03 4.03 408 | 050 | 190 | s131%
5600 485 577 3.86 3.85 385 | 050 | 190 | +131%
5800 482 6.00 4.03 4.03 403 | 050 | 190 | +131%

 Fraquency velidity above 300 MHz of £ 100 MMz anly appdes for DASY w4 and highar (ses Page 2), cluanlahid-ﬂ\o- SO Mz The

urcantanty 15 she RSS of the CoavF uncertainty ot caliaton lrequéncy and the uncertainty for the y band i valkiiny
beiow 300 MHz is £ 10, 25, 40, 50 ana 70 MHz for Comd assessmants at 30, 84, 128, 150 and 220 Mz respectivaly AbonSGﬁtrrmm:y

validity can be extended 1o 2 110 MHz

" At frequencies bolow 3 GHz, the valdity of Ussue parameten (r and ) can be refared to & 10% f iguid compansation fonmula is sppisd o

measured SAR values. A froquences above 3 GMz, the walidity of kssus parametens (n and o) is restncted ta + 5%, The uncedainty s the RSS of

tha ConvF yncertanty for indicated torget lssus paramelers.

% aiphaiDapth are determined durng calibeation. SPEAG that the Bue 16 the boundary sffect aftee compansation &

my-lnsthm:ﬂHmrmm.beiom36Hnnduocowz?%kxﬁcqmwmnsﬁGmmwas.ancaluwuwnmnmmnew

diarmetar from the boundary,
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CT FCC ID: A3LSMC5000 Report No.: HCT-A-1605-F004

HCTCO,LTD
EX3DVa- SN7370 Septomber 1, 2015
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)
Centficate No: EX3-7370_Septs Page 7 of 11

F-TP22-03 (Rev.00) 127 /179 HCT CO., LTD.



HC'- FCC ID: ABLSMC5000

HCTCO,LTD

Report No.: HCT-A-1605-F004

EX3DVa- SN;7370

September 1, 2015

Receiving Pattern (¢), 9 =0°
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Certificate No: EX3-7370_Sepih
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AaCT

HCTCO,LTD

FCC ID: ABLSMC5000

Report No.: HCT-A-1605-F004

EX30VA- SNT3T0

Caontificate No. EX3-7370_Sepi1s

Input Signat [uV]
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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CT FCC ID: A3LSMC5000 Report No.: HCT-A-1605-F004

HCT CO,LTD

EX3DV4- SN.7370 September 1, 2015

Conversion Factor Assessment

=835 MHz WGLS RS (H_conwF) f= 1900 MHz WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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HCT FCC ID: A3LSMC5000 Report No.: HCT-A-1605-F004

HCT CO,LTD

EX3DV4~ SN:7370 September 1, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7370

Other Probe Parameters

| Sensor Arrangement Triangular
| Connector Angle (*) 947
["Mechanical Surface Detection Mode I enabled
Optical Surface Detection Mode disabled
[ Probe Overall Length o 337 mm
[ Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 1 25mm
Probe Tip 1o Sensor X Callbration Point T Amm |
Probe Tip to Sensor Y Calibration Paint 1mm
Probe Tip 1o Sensor Z Calibration Point 1 mm .
| Recommended Measurement Distance from Surfaces 14 mm
Certificate No: EX3.7370_Sepi5 Page 11 of 11
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HHCT FCC ID: A3LSMC5000 Report No.: HCT-A-1605-F004

HCTCOLLTD

Attachment 4. — Dipole Calibration Data
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aCT

FCC ID: ASLSMC5000 Report No.: HCT-A-1605-F004

HCT CO,LTD
Calibl_'atlon Laboratory of 5""&}"“ . g s tscher Kalibrierdier
Schmid & Partner % c Service suisse d'#alonnage
Engineering AG e Servizio svizzero di tarstura
Zeughausstrasse 43, 8004 Zurich, Switzerland £ 4@&’: Swiss Calibration Service

Accredaed by the Swiss Accroditation Service [SAS)

Accraditation No,: SCS 0108

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

Muttilateral Ag tor the

HCT (Dymstec)

Client

gnition of calibration certificates

Cartificate No: DB35V2-4d165_Nov15

[CALIBRATION CERTIFICATE

L
| Object

QA CAL-05.v8

Catbration procedure(s)

Calitration data:

The measuraments and the uncenaintas with confidence

Calbration Equipmant used (MATE critical for calaration)

November 24, 2015

This callbention ceftificata dacurments the tracsabiity 1o national standards, which realize the physical units of measurements {S).

A¥ calibentions have been conducted in the closed laboratory fachity: envirorsnent tempesatiee (22 + 3)°C and humidity < 70%.

DB35V2 - SN: 4d165

Calibration procedure for dipole validation kits above 700 MHz

prabability are given on the icllowing pages and ar part of the cenficats

This caltration cerificate shall not be repeodiucad axcept

Primary Stangatds Dy Cal Dste (Certificals No ) Scheduled Calbration

Powear mesar EPM-242A GH37480708 07-0ct-15 (No. 217-02222) Oct-16

Powar sensor HP 8481A US37292783 07-0ct-15 (No. 217-02222) Cet16

Power sansor HP 8431A MY41092317 07-0ct-15 {No. 217.02223) Qct16

Aetecance 20 dB Attaruatos SN 5058 (20K} 01-Agr-15 (No, 217-02131) Mas-16

Type-N mismatch combination SN 5047.2/ 08327 01-Agr-15 (No, 217-02134) Mar-16

Relarenca Probe EX30V4 SN 7349 a0-Dec-14 (No, EX3-7349 _Dec1d) Dec-156

DAE4 SN 601 17-Aug-15 (No. DAE4-601_Aug15) Aug-16

Socandary Stendards D # Chack Dute (in housa) Sonheduec Cheok

RAF genermtor AAS SMT-06 100972 15-Jun-15 (n housa check Jun-15) n house check: Jun-18

Network Anatyzar HP 8753E US37300585 S42006 18-0¢2-01 (in house check Oct-15) In house check: Oct-16
Name Function Signature

Calivated by Michasl Webear Laboratory Tacknician l ﬂ&r

Approved by. Kutia Pokovic Technical Manager

-

1ssued. November 24, 2015

in full without welitan approval of the labaratory.

Centificate No: DB35V2-4d165_Novis

Page 10of8
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X
HCT FCC ID: A3LSMC5000 Report No.: HCT-A-1605-F004

HCT COLLTD
Calibration Laboratory of \‘\\Sj/_:;’, §  Schweizerischer Kalibrierdienst
Schmid & Partner N = c Service sulsse d'étalonnage
Engineering AG e Servizio svizzero dl taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland "/.,,7/'-\?\\‘\" S Swiss Caiibration Service
ST PR
Accredited by the Swiss Accreditation Serdca (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "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:

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

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

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

« Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Ne 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 lo a coverage
probability of approximately 95%.

Certificate No: D835V2-4d165_Novis Page2of B
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CT FCC ID: A3LSMC5000

HCT CO,LTD

Report No.: HCT-A-1605-F004

Measurement Conditions

DASY system configuration, as far 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, 6z = 5 mm
Frequency 835 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0,20 mho/m
Measurad Head TSL parameters (220=02)°C 426=68% 0,92 mho/m 6 %
Head TSL temperature change during test <05°C —_ e
SAR result with Head TSL
SAR averaged over 1 em? (1 g) of Head TSL Condition
SAR measured 250 mW input power 2,29 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 9.06 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.4 W/kg
SAR for nominal Head TSL parameters normalized to 1W 5.90 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220"C 552 0.97 mha'm
Measured Body TSL parameters (22.0+0.2)"C 556+6% 0.99 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 measurad 250 mW input power 2.40 Wikg

SAR for nominal Body TSL parametars

normalized to 1W

9.47 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measurad 250 mW input power 1.58 Wikg
SAR for nominal Body TSL parameters normalized to 1W 6.25 Wikg = 16.5 % (k=2)

Certificate No: D835V2-4d165_Nov1s Page 3of8
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HCT FCC ID: A3LSMC5000 Report No.: HCT-A-1605-F004

HCT CO,LTD

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

Impedance, transformed {o feed point S210Q-47 0
Return Loss -260dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4A78Q-68j0
Retum Loss -227dB

General Antenna Parameters and Design

Elactrical Delay {one direction) l 1,440 ns ]

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

The dipols is made of standard semingid coaxial cable, The center conductor of the feeding line is directly connected 1o the
sacond amm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order 1o improve matching when loaded according to the position as 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 lorce must be appled 1o the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged,
Additional EUT Data
Manufactured by SPEAG
Manufacturad on December 28, 2012
Certificate No: D835V2-4d165_Novls Pagedof 8
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HCT FCC ID: A3LSMC5000 Report No.: HCT-A-1605-F004

HCT CO,LTD

DASYS5 Validation Report for Head TSL

Date: 24.11.2015
Test Laboratory: SPEAG, Zurich. Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d165

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

Medium parameters used: [ = 835 MHz: o = 0.92 S/m; & = 42.6; p = 1000 kg/m’
Phuntom section: Flat Section

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

DASYS2 Configuration:

¢ Probe: EX3DV4 - SN7349: ConvF(9.77, 9.77. 9.77): Calibrated: 30.12:2014;

Sensar-Surface: I.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 17.08.2015
»  Phantom; Flat Phantom 4.9L; Type: QDOOOP42AA; Serial: 1001

« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 60.39 V/m: Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.40 W/kg

SAR(1 g} = 2,29 W/kg: SAR(10 g) = 1.49 W/kg

Miximum value of SAR (messured) = 3.03 W/kg

-am

0 dB =3.03 W/kg = 4.81 dBW/kg

Cartificate No: DB35V2-4a165 _Novi15 Page50i8
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AaCT

HCTCO,LTD

FCC ID: ABLSMC5000

Report No

.. HCT-A-1605-F004

Impedance Measurement Plot for Head TSL
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HCT FCC ID: A3LSMC5000 Report No.: HCT-A-1605-F004

HCT CO,LTD

DASYS5 Validation Report for Body TSL

Date: 24.11.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz: Type: D835V2: Serial: D835V2 - SN: 4d165

Commumication System: UID O - CW; Frequency: 835 MHz

Medium parameters used: = 835 MHz; o = 0.99 S/m; & = 33.6; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
« Probe; EX3DV4 - SN7349; ConvF(9.72, 9.72, 9.72). Calibrated: 30.12.2014;
« Secnsor-Surface: |, 4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 17.08.2015
« Phantom: Flat Phantom 4.91; Type: QDOOOP49AA; Serial: 1001

« DASYS5252.8.8(1222), SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, d2=5mm

Reference Value = 61.95 V/m; Power Drift =-0.02 dB

Peak SAR {(extrapolated) = 3.54 Wikg

SAR(1 g) = 2.4 W/kg: SAR(10 g) = L.58 Wikg

Maximum value of SAR (measured) = 3.17 W/kg

mnn

0dB =3.17 Wkg = 5.01 dBW/kg

Centificate No: DB35V2-4d165_Nav1s Page 7 of 8
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AaCT

HCTCO,LTD

FCC ID: ABLSMC5000

Report No

.. HCT-A-1605-F004

Impedance Measurement Plot for Body TSL
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X
CT FCC ID: A3LSMC5000 Report No.: HCT-A-1605-F004

HCT CO,LTD
Calibration Laboratory of S, Schweizerischer Kalibrierdienst
Schmid & Partner 3 \\\"'// = S Service sulsse d'étalonnage
Engineering AG % C  Servisto evizawo o tersiurs
Zeughausstrasse 43, BODA Zurlch, Switzarland Y S  Swiss Catibration Service

Porteatei™

Aocredited by the Swiss Accreditation Service (SAS)

Accreditation No.: SCS 0108
The Swiss Accreditation Service is ane of the signatories to the EA

Multitateral Ags for the recognition of calibration cortificates
cient  HCT (Dymstec) Certiticate No: D1900V2-5d032_May15
CALIBRATION CERTIFICATE
Chjoct D1900V2 - SN: 5d032.
Calbration procedura(s) QACAL-OSW
Calibration procedurs for dipole validation kits above 700 MHz
| Galibration date: May 20, 2015

This calibeabion cedificata documents the traceabiity 1o nuticnal standands, which realize the physical units of measurements {S1)
Tha meast s and the with confidence probability are given on the folowing pages and are part of the certificate,

A% ealitvations have been canducted In the closed iabertary tacity: emdronment temparature (22:= 31°C and humidity < 70%
Calorabon Equipenant used (MATE critical for caiibestion)

Primary Standards 1D #

Cal Date (Certiicato No.) Scheduled Calityation

Powar meter EPM-9424 GB3TAEDTON 07-Ock-14 {No. 217-02020) Oct-15

Pawer sersor HP B481A US37292768 07-Oct-14 (No, 217.02020) Oct-15

Power sansor HP B4B1A MY21082317 O7-Oct-14 (Na. 217-02021) Oct-18

Federance 20 dB Atlenuator SN 5058 (20k1 0t-Apris (No, 217.02131) Mar-16

Tyspe-N mismaich combination SN 5047206327  D1-Apr-35 (No. 217-02134) Mar-16

fefacence Probe ES3OV3 SN: 3206 30-Dec-14 (N, ES3-4206_Dec14) Dec-15

DAEA SN: 601 18-Aug-14 (Mo DAES-E01_Augia) A5

Secondary Standards liow Check Date {in house) Scheduled Check

RF generator R&S SMT-06 | 100008 04-Ag-28 (i house check Oct13) In house chack; Oct-18

Notwork Analyzor HP 8753E | Usa7950595 54206 18-Ot-01 (in house chack Oct-14) 1 howse check: Oct-15
Name Function Signature

Calibrated by Le# Rlysnor Labaratory Technician W ¢ :

Approved by Katja Poxovic Tachnical Manisgor

Issupd: May 20, 2015

This calitestion certificate shall not be reproduced axcest in full without writtan approval of the (sbosstony
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Calibration Laboratory of

[ Schweizerischer Kalibrierdienst
Schmid & Partner c Service sulsse d'étalonnage
Engineering AG Servizio svizevo di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland S Swiss Calibration Service
Accrediind by the Swiss Accreditation Senvce (SAS) Accreditation No.:. SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multhiaterat Agreement for the recognition of calibration cortificates

Glossary:

TSL tissue simulating liguid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "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) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

« Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The 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 at the antenna
connector.

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

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%.

Certficate No: D1900V2-50032_May15 Page 20t 8
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Measurement Conditions
DASY system configuration, as far as nol given on page 1
DASY Varsion DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution ax, dy, dz =5 mm
Frequency 1900 MHz = 1 MHz
Head TSL parameters
The foliowing parameters and calculations were apphied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 400 1.40 mha/m
Measured Head TSL parameters {(220202)°C 38925% 1,37 mho/m £ 6%
Head TSL temperature change during test <05°C eee -
SAR result with Head TSL
SAR averaged over 1 ¢m” (1 g) of Head TSL Condition
SAR measured 250 mW input power 10.2 Wiy
SAR for nominal Head TSL parameters normalized ta 1W 41.1 Wikg = 17.0 % (ka2)
SAR averaged over 10 cm” (10 g) of Head TSL conxdition
SAR measored 250 mW input power 5.33 Wikg
SAR for nominal Head TSL paramaters normalized 1© 1W 21.4 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1.52 mho/m
Measured Body TSL parameters {220+02)"C 527286% 1.5 mho/m+6 %
Body TSL temperature change during test <05°C —- -
SAR result with Body TSL
SAR averaged over 1cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.2 Wikg
SAR for nominal Body TSL parameters normalized to 1W 40.9 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 5.41 Wha
SAR for nominal Body TSL paramelers normalized to 1W 21.7 Wikg = 16.5 % (k=2)
Centificate No: D1900V2-5d032_May15 Page 30f B
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transiommed to {eed point 5130+52i2
Return Loss -2554dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 47444 55(Q
Retun Loss -242d8

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1,185 ns |

After long tarm use with 100W radiated power, only a stight warming of the dipole near the feadpoint can be measurad.

The dipole is made of standard semirigid coaxial cabie, The center conductoy of the feeding ine is directly connected to the
second arm of the dipole. The antenna i therefore shont-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in orter 1o lmprove matching when loaded according to the position as explained in the
"Measurerment Conditions™ pasagraph. Tha SAR data are not affected by this change. The overall dipole length is atill
according to the Standard

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

Additional EUT Data

Manufaciured by SPEAG
Manutactured on March 17, 2003
Cortificate No: D1900V2-54032_May15 Page 4 of8
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DASYS Validation Report for Head TSL

Date: 20.05.2015
Test Laboratory; SPEAG, Zurich. Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d032

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

Medium parameters used: f = 1900 MHz; o = 1.37 S/m: g, = 38.9; p = 100K kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205: ConvF(3, 5. 5): Calibruted: 30.12.2014;
e Sensor-Surface; 3mm (Mechanical Surface Detection)
» Electronics: DAEA Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA: Senal: 1001

« DASY3252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 99,00 V/im; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 18.6 W/kg

SAR(1 g) = 10,2 W/kg: SAR(10 g) = 5.33 Wikg

Maximum value of SAR (measured) = 12.7 W/kg

-3.60
-1.20
-10.80

-14.40

-18.00

0dB =127 W/keg = 11.04 dBW/kg

Certificate No: D1900V2-5d032_May15 Paga 50l 8
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impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 20.05.2015
Test Laboratory: SPEAG. Zunch, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2: Serial: D1900V2 - SN: 5d032

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

Medium parameters used: = 1900 MHz: 6 =151 S/m; g =527, p= 1000 kga‘m"
Phantom section: Flat Scction

Measurement Standard: DASYS (IEEEMEC/ANST C63.19-2011)

DASYS52 Configuration
e Probe: ES3DV3 - SN3205: ConvF(4.65, 4.65, 4.65). Calibrated; 30.12.2014;
« Sensor-Surface; 3mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 3.0 (back); Type: QDODOPS0OAA: Serial: 1002

» DASYS3252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 96.54 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 17.3 W/kg

SAR(1 g) = 10.2 W/kg: SAR(10 g} = 5.41 W/kg

Maximum value of SAR (measured) = 12,8 Wikg

-11.40
-15.20

-19.00

0dB =128 W/kg = 11.07 dBW/kg

Centificate No: D1900VR-5d032_May15 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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FCC ID: ABLSMC5000

Report No.: HCT-A-1605-F004

HCTCO,LTD
Calibration Laboratory of o\‘\i//;,, § Schweizerischer Kalibrierds
Schmid & Partner m o Service suisse d'étalonnage
Engineering AG e Saryizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland {""47’.:‘?-\"‘3 S Swiss Calibration Service

Accradited by the Swiss Accreditation Sarvice (SAS)

Accreditation No: SCS 0108

The Swiss Accreditation Service is one of the signatories 10 the EA
Multilateral Agreement for the recogaition of calibration certificates

Primary Standarcs

Caliteation Equipment used (MATE urilical far caibration)

Lo #

cient  HCT (Dymstec) Cortiicats No: D2450V2-743_May15
CALIBRATION CERTIFICATE
Otject D2450V2 - SN: 743
Calibristion procedureis) QA CAL-05.:9 3 "
ration procedure for dipole validation kits above 700 MHz.
Calbration date May 19, 2015

This caibration cantificato documents tha treceability to national standards, which reakza the physical units of measuremans S0
The measuremants and 1ha uncerainties with coniidence peobabiity ace given on tha loflowing pages and are pant of the cerificate.

Al cafibrations have been conducied in the cksod laboralorny faciity; emvironment fomparature (22 = 3)"C and humidity < 70%

This calibvaticn cenfticate shall not be reproducad axcept In Ul without written aporoval of 1he laboratory

Cal Data (Certficate No.) Scheduled Catbration

Power mater EPM-342A | GB37480704 07-Oct-14 (No. 247-02020) Oct15

Poywer sansor HP B481A 837202783 O7-Oct-14 (No. 217-02020) Oct-16

Powet sensor HP B481A MY41082317 07-Oct-14 (No. 217-02021) 015

Relerence 20 4B Attenisator SN: 5058 (20K) 01-Apr-15 (No. 217-02131) Mar-16

Typa-N mismalch combination SN. 50472/ 06327 O1-Api-15 (No. 217-02134) Mar-16

Roference Probe ES30V3 SN: 3205 30-Dec-14 (No. ES3-3205,_Dectd) Deg-15

DAES SN: 601 18-Aug-14 (No. DAES-E01_Aug14) Aug-1s

Secondary Standards 10 # Check Dato (in house) Scheduled Chack

AF generator R&S SMT-08 100005 02-Aug-92 (in housse chack Oct-13) In howse check: Oct-18

Natwerk Analyzee HP 87536 USA7I0585 54206 18-Oct-01 (in Nouse chatk Oat-14) in house check: Oct-15
Name Function ¥

Casitrated by: Michaef Webet * Laboratory Tachnician ?%_

A >

Issued: May 20, 2015

Certficate No: D2450V2-743_May15 Page 1 of 8
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Calibration Laboratory of

G Schweizerischer Kalibrierdienst

Schmid & Partner Secvice suisse ¢ étalonnage
Engineering AG C  gervizio svizzero i tacaturn

Zeughsussirasse &3, 8004 Zurich, Switzorland S Swiss Calibration Service

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

The Swiss Accroditation Service is ane of the signatories to the EA

Muttilateral Ag t for the recognition of callbration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,2

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 GHz)",
February 2005

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

Additional Documentation:
d) 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,

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

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

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

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

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

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

probability of approximately 95%.
Certificate No: D2450V2-743_May15 Page20f8
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Measurement Conditions
DASY system configuration, 83 far as not given 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 =5mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The foliowing parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°'C 382 1.80 mho/m
Measured Head TSL parameters {220+02)°C 379+6% 1.84 mho/m =6 %
Head TSL temperature change during test <0.5°C — -
SAR resuit with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR meaasured 250 mW input power 13.6 Wikg
SAR for nominal Head TSL parameters noemalized to 1W 53.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR meaasured 250 mW input power 5.32 Wikg
SAR for nominal Head TSL paramaters normalized to 1W 25.0 Wikg = 16.5 % (k=2}
Body TSL parameters
The {ollowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 527 1,85 mho/m
Measured Body TSL parameters (220£0.2)°C 507 +6% 203 mho/m £6 %
Body TSL temperature change during test <05°C - -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW Input power 13.4 Wikg
SAR for nominal Body TSL parameters nommalized to 1W 52.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 6.20 Wikg
SAR for nominal Body TSL parameters normalized to 1W 24.4 Wikg = 16.5 % (k=2)
Cortificate No: D2450V2-743_ May15 Page 3of 8
F-TP22-03 (Rev.00) 151 /179 HCT co., LTD.
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5420 +44 12
Return Loss -248dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 5140+61)Q
Return Loss -242d8

General Antenna Parameters and Design

I Electrical Detay (one direction) I 1.180 ns I

After lang 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 connecied 1o the
second arm of the dipole. The antenna is therefore shont-circuited for DC-signals, On some of the dipoles, small end caps
are added 1o the dipole arms in order to improve maiching when loaded according to the position as explainad in the
“Measurement Conditions® paragraph, The SAR data are not affectad by this change. The overall dipole length is stil
according to the Standard

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 01, 2003
Cortificate No: D2450V2-743_May15 Page4ofd
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DASYS5 Validation Report for Head TSL

Date: 19.05.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 743

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

Medium parameters used: f = 2450 MHz: o = |.84 S/m; £ = 37.9; p = 1000 ke/m"
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.54, 4.54, 4.54); Calibrated: 30.12,2014;
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601: Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA: Senal: 1001

« DASYS5252.8.8(1222); SEMCAD X 14.6,10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, d2=5mm

Reference Value = 101.4 V/m; Power Drift = 0.04 dB

Peak SAR {extrapolated) = 28.0 W/kg

SAR(1 g) = 13.6 W/kg; SAR(10 g) = 6.32 W/kg

Maximum value of SAR (measured) = 17.7 Wikg

dB

-4.80
-9.60
-14.40
-19.28

-24.00

0dB = 177 Wikg = 12,48 dBW/kg

Cenificate No; D2450V2-743_May1s Page 5ol B
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Impedance Measurement Plot for Head TSL

[EHY s14 LUFS

Cel

LoG

11 54,248 ¢

5 oB/REF -8 o

19 Moy

2RH.3% pH

2015  £530%: 31

44395 o 2 450,008 20A MKz

‘{1.«
N
-

-y

14-24,991 dB 2 458.200 0RO MMz

ETAKT 2 250.000 260 MHz

Certificate No: D2450V2-743_May15

STOP 2 650008 238 MMz

Page 6ol 8

F-TP22-03 (Rev.00)

154 /179

HCT CO., LTD.



| |
CT FCC ID: A3LSMC5000 Report No.: HCT-A-1605-F004

HCT CO,LTD

DASYS Validation Report for Body TSL

Date: 19.05.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 743

Communication System: UID () - CW: Frequency: 2450 MHz

Medium parameters used: f= 2450 MH2; 6 =2.03 S/m; & =507 p= 1000 kg/m’
Phantom se¢ction: Flat Section

Measurement Standard: DASYS (IEEEAEC/ANS] C63.19-2011)

DASY52 Configuration:
e Probe: ES3DV3 - SN3205: ConvF(4.32, 4,32, 4.32); Calibrated: 30.12.2014;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAEA Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 (back); Type: QDODOPSOAA; Serial: 1002

« DASYS252.8.8(1222): SEMCAD X 14.6,11(7331)

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

Reference Value = 96.12 V/m: Power Drift = -0.02 dB

Peak SAR (extrapolated) = 27.9 Wikg

SAR(1 g) = 13.4 W/kg; SAR(10 g) = 6.2 W/kg

Maximum value of SAR {measured) = 17.7 Wikg

dB8

-4.80
-3.60
-14.40
-19,20
-24.00

0dB = 17.7 Wikg = 12.48 dBW/kg

Certificate No: D2450V2-743_May1h Page 7of 8
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S, Schweizerischer Kalibrierdie

Schmid & Partner % et
Engineering AG C  servisio svizzara o taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland KN S Swiss Calibration Service

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

The Swiss Accreditation Service is one of the signatories 10 ths EA

Multilateral Agr for the gnition of calibration certiticates

ciemt  HCT (Dymstec) Certificate No: D2600V2-1106_Feb16

CALIBRATION CERTIFICATE

Object D2600V2 - SN: 1106

Calbration procedura(s) QA CAL-05.vS

Calibration procedure for dipole validation kits above 700 MHz

Calbiration date: February 18, 2018

This caik an cartificate dc ts tha ity b0 natlonal standards, which raglize the physical units of measurements (31),
The measuraments and tha uncarainties with confidence probabiity sre given on the lolowing pages snd are pad of the cartificate

All calibrations have baen conducted in the closed laboratory faciity; environmaent lemperatize (22 = 3)°C and humidity < 70%

Calration Equipment used (MATE critical for calbraton)

Fremary Standards 10y Cal Dais {Cenificate No.) Scheduled Calibeation

Powar motar EPM-442A GH37480704 0700115 (No, 217-02222) Oct- 16

Powar sensor HP B4G1A usaraneel 07-0c1:15 (No, 217.02222) Oct-16

Powar sensor HF B481A My&1062317 07-Qct-15 (No, 217.02223) Qch 16

Rafarence 20 0B Attenuator SN: 5058 (20k) 01-Ape-15 (No, 217-02131) Mar-16

Type-N mismalch combination SN: 50M7.2 £ 06327 01-Ape-15 (No. 217-02134) Mar-16

Relarence Probe EX3DV4 SN: 7349 31-0ec-15 (No. EX3-7348_Dec15) Dac-16

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

Secondary Standards D4 Check Daie (in housa) Scheduled Check

RF gensratar RAS SMT06 100972 15-Jun-15 (In house chack Jun-15) In house check: Jun-18

Network Analyzer HF B753E US37390585 54208 18-0ct-01 (in house check Ot 15) In house check: Oct-18
Nama Function

| Calitwated by: Clavdio Laobiar Laboratory Techmician

}‘ﬁamdw Katia Pokowe Tachnical Manager %K %_

issuea February 16, 2018

This calbration cantificate shall not be reproduced axcept In full without witten approval of the laboratory.
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HCT FCC ID: A3LSMC5000 Report No.: HCT-A-1605-F004

HCT CO,LTD

Calibration Laboratory of

=
-
-

r A, Schweizerischer Kallbriesdienst

Schmid & Partner AN S s.m.:. sulsse d'étalonnage

Engineering AG % C''_ Sarvtito wrtzsaro 1 sarstivn
Zoughaussirasse 43, 8004 Zurich, Switzeriand RN S Swiss Calibwation Service
Actradied by the Swess Accroditation Sarvice {SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service Is one of the signatories to the EA
Multitateral Ag foe the recognition of calibration certificatas
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) |EC 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

¢) 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:

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

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.
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FCC ID: ABLSMC5000

Report No.: HCT-A-1605-F004

HCTCO,LTD
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.88
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 MMz + 1 MHz
Head TSL parameters
The following parameters and cakulations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.0 1.86 mho/m
Measured Head TSL parameters (220+02)°C 3B.126% 201 mha/m 26 %
Head TSL temperature change during test <056°C e —
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 14.0 Wikg

SAR for nomenal Head TSL parameters

nommalized to 1W

55.1 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

.19 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

24.5 W/Kg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were appiied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 525 2.16 mho/m
Measured Body TSL parameters (220:02)“C 525+86% 218 mhao/m 2 6 %
Body TSL temperature change during test <05°C — —
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.4 Wikg
SAR for nominal Body TSL parameters normalized to 1W 53.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL condition
SAR measured 250 mW input power 594 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

23.7 Wikg = 16.5 % (k=2)

Cerlificate No: D2600V2-1106_Feb16

Page 30t 8

F-TP22-03 (Rev.00)

159 /179

HCT CO., LTD.



HCT FCC ID: A3LSMC5000 Report No.: HCT-A-1605-F004

HCT CO,LTD

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

Impedance, transformed to feed point 9v50-730Q

Helumn Loss -22,7d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 44840 -80 102

Retum Loss -215d8B

General Antenna Parameters and Design

[ Electrical Delay (one direction) l 1150 ns

After long term usa 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 conducior of the feeding line is directly connacted 1o the
second arm of the dipoie. The antenna is therefore short-circulted for DC-signals. On some of the dipoles, small end caps
are added 1o the dipcle arms in order to iImprove matehing when loaded according to the position as explained in the
"Measurement Conditions® paragraph. The SAR data are not affected by this changs. The averall dipole length is still
according to the Standard,

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on February 18, 2015
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CT FCC ID: A3LSMC5000 Report No.: HCT-A-1605-F004

HCTCO,LTD

DASYS Validation Report for Head TSL

Date: 18.02.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz: Type: D2600V2; Serial: D2600V2 - SN: 1106

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

Medium parameters used: = 2600 MHz; o = 2.01 S/m; & =38.1; p = 1000 kg}nl"
Phantom section: Flat Section

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

DASYS52 Configuration:
¢ Probe: EX3DV4 - SN7349; ConvF(7.49, 7.49, 7.49), Calibrated: 31.12.2015,
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated; 30.12.2015
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001

o DASYS2528.8(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=Smm, dz=5Smm

Reference Value = 113.4 V/m; Power Drift = 0.04 dB

Peak SAR {extrupolated) = 294 W/kg

SAR(1 g) = 14 W/kg: SAR(10 g) = 6.19 W/kg

Maximum value of SAR (measured) = 23.1 W/kg

-4.89

o -9.77

-14.66

-19.54

-24.43

0dB =231 W/kg = 13.64 dBW/kg
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FCC ID: ABLSMC5000

Report No.: HCT-A-1605-F004

Impedance Measurement Plot for Head TSL
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CT FCC ID: A3LSMC5000 Report No.: HCT-A-1605-F004

HCTCO,LTD

DASYS5 Validation Report for Body TSL

Date: 18,02.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz: Type: D2600V2; Sertal: D2600V2 - SN: 1106

Communication System: UID 0 - CW; Frequency: 26(0 MHz

Medium parameters used: {= 2600 MHz; o = 2.18 S/m; &, = 52.5; p = 1000 Lglm"
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.6, 7.6, 7.6); Calibrated: 31.12.2015;
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601;, Calibrated: 30.12,2015
«  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002
« DASYS5252.8.8(1258). SEMCAD X 14.6.1((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 = 104.1 V/m; Power Drift = 0,05 dB
Peak SAR (extrapolated) = 27.7 Wikg

SAR(] g) = 13.4 W/kg: SAR(10 g) =5.94 W/kg
Maximum value of SAR (measured) = 21.2 W/kg

dB
0

-4.82
-9.64
-14.46
-19.28

-24.10

0dB =212 W/kg = 13.26 dBW/kg
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FCC ID: ABLSMC5000

Report No.: HCT-A-1605-F004

Impedance Measurement Plot for Body TSL
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HCT FCC ID: A3LSMC5000 Report No.: HCT-A-1605-F004

HCT COLLTD
Calibration Laboratory of S, S Schweizerischer Kalibrisrdienst
Schmid & Partner % Service suisse d'étaionnage

Engineering AG ey C servirio svizzero di taratura

sstrasse 43, 5004 Zutich, Switzerland 7 4@\_,\? S Swiss Calibration Service
Arcrediled by the Swiss Accreditition Service (SAS) Accreditation No.: SCS 0108
The Swiss Accroditation Service is one of the signatories to the EA
Multilateral Ag: for the gnition of calibration cortificates
ciient  HCT (Dymstec) Certificate No: DSGHzV2-1107_Jan16
CALIBRATION CERTIFICATE
Obyject D5GHzV2 - SN: 1107
Catoration procedureis) QA CAL-22.v2
Calibration procedure for dipole validation kits between 3-6 GHz

Calibeation date; January 29, 2016

This catbration cartificate documents the traceability to national standards, which reaiize ihe physical units of measurements (SI)
The measurements.and the uncerainties with confidence protability are given on the oilowing pages and are pan of he cendicate

Al callbrations have beon conductad n the cloaed laboratory tacility: emvionment femperatura {22 2 3)°C and humidty < 70%,

Calibention Equipmant used (METE critical for calibeation)

| Primary Standards [oe Cal Data {Cerificate No.) Schaduled Calibestion ]
Power motar EPM-4424 | GBazas0704 07-0¢1-15 (No. 217-02222) Oct-18

Power sensor HP B451A | Usaz2e2783 07-0ct-15 (No. 217-02222) Oct-16

Power sensoe HE B4B1A MY 1002317 07-0¢1-15 [No, 217.02223) Oct-18

Raferance 20 dB Atisaualor SM- 505 (20K 01-Apr-15 {No. 217-02131) Mar-16

Type:N mismeich combination SN: 5047.2 / 06327 D1-Apr-16 (No. 217-02134) Mar 16

Aeterence Probe EXI0VA SN; 3503 31-Dec-15 (No. EX33503_Dec15) Doc-16

DAE+ SN: 601 30-Dec-15 (No. DAE4-501_Dects) Dac-16

Secondary Standards |10 # Chack Date (in housa) Scheduled Check

AF genarator AAS SIT-06 100672 15-Jun-15 fin hausa check Jun-15) In housa check: Jun-18
Network Anglyzet HP 8753 US37390585 54206 18-0ct-01 {in house check Oot-15) In housa chack: Oct-16

Name Funclion Signature
Calibeated by, Mchasl Wabes Laboratory Technecian y “ !
Aporeved by: Katja Pokouic Techrical Managac /%

lssued; January 29, 2018

_This calbration cartificata shat not ba reproduced except in ful without wiitien approval of the laboratary.
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HCT FCC ID: A3LSMC5000 Report No.: HCT-A-1605-F004

HCT CO,LTD

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughsusstrasse 43, B004 Zurich, Switzertand

S Schweizerischer Kallbrierdienst
c Service suisso d'étalonnage
- Servizio svizzero di taratura

Swiss Callbeation Service
Accredted by the Swiss Accreditation Service {SAS) Accraditation No.: SCS 0108
The Swias Accreditation Service is one of the signatories to the EA

Multitateral Agre far 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, "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:

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

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

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

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 35%.
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FCC ID: ABLSMC5000

Report No.: HCT-A-1605-F004

HCTCOLLTD
Measurement Conditions
DASY system configuration. as far as not given on page 1

DASY Version DASYs V5288

Extrapolation Advanced Extrapotation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

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

Frequency 5600 MHz = 1 MHz
5750 MMz = 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations were apphed.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 359 471 mho/m

Measured Heoad TSL parameters (220202)"C 352+6% A4.55 mho/m £ 8 %

Head TSL temperature change during test <05°C -
SAR result with Head TSL at 5250 MHz

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

SAR measured 100 mW input power 782 Wikg

SAR for nominal Head TSL parametars normalized 10 1W 77.8 Whkg £ 19.9 % (k=2)

SAR averaged over 10 ey’ (10 g) of Head TSL condition

SAR measured 100 mW input power 2.24 W/kg

SAR for nominal Head TSL paramelers normalized to 1W 22.2 Wikg = 19.5 % (k=2)
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FCC ID: ABLSMC5000

Report No.: HCT-A-1605-F004

Head TSL parameters at 5600 MHz

The following pal lers and calculations were appbed.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 355 5.07 mha/m
Measured Hoad TSL parameters (220202)°C 347=8% 4.90 mho/m 28 %
Head TSL temperature change during test <05"C — —
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 ecm® (1 g) of Head TSL Condition
SAR measurad 100 mW input power B8.10 Wikg
SAR for nominal Head TSL parameters normalized to 1W 80.5 W/ kg = 19.9 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 100 mW input power 2,33 Wikg

SAH for nominal Head TSL parameters

normatized to 1W

23.1 Wikg = 19.5 % (k=2)

Head TSL parameters at 5750 MHz

The following paramaters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 354 5.22 mho/m
Measured Head TSL parameters (22.0+02)"C 3M45+6% 5.05 mho'm = 6 %
Hoad TSL temperature change during test <05*C — e

SAR result with Head TSL at 5750 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW Input power T.73Whkg
SAR for nominal Haad TSL parameters normalized to 1W 76.8 W/kg = 19.9 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 100 mW input power 221 Wikg

SAR for nomina! Head TSL parameters

normalized to 1W

21.9 Wikg = 19.5 % (k=2)
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FCC ID: ABLSMC5000

Report No.: HCT-A-1605-F004

Body TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 489 5.38 mha/m
Measured Body TSL parameters (220+02)C 470=6% 544 mho/m + 6 Y%
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 measursd 100 mW input powes 7.46 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

74.0 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

211 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

20.9 Wikg = 19.5 % (k=2)

Body TSL parameters at 5600 MHz

The following parameters and calculations wers appiied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220"C 48.5 5.77 mha/m
Measured Body TSL parameters (22.0+02)"C 464 46% 5.91 mho/m =6 %
Body TSL temperature change during test <05"C - —eee
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAA measured 100 mW input power 7.95 Wikg
SAR tor nominal Body TSL parameters normalized to 1W 78.9 Wkg = 19,9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 100 mW input power 2.24 Wikg
SAR for nominal Body TSL parameters nomalized 1o 1W 22.2 Wikg = 19.5 % (k=2)
Cenrificate No: DSGHzV2-1107_Jan16 Page 501 13
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Report No.: HCT-A-1605-F004

Body TSL parameters at 5750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 483 5.94 mho/m
Measured Body TSL parameters (220=202)°C 461:6% 6.12 mha/m £ 6 %
Body TSL temperature change during test <05"C —_ -
SAR result with Body TSL at 5750 MHz
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measurad 100 mW Input power 7.55 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 74.9 Wkg £ 19.9 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 100 mW input power 212 Whkg

SAR for nominal Body TSL parameters

nommalized to 1W

21.0 Wikg = 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to fsed point 5520-73j0

Return Loss -215dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, fransformed to feed point 5590-02[2

Retumn Loss -25.1 dB
Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to faed point 5680+ 07jQ

Retum Loss -2384d8
Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to feed point 4850-731

Retumn Loss -224d8B
Antenna Parameters with Body TSL at 5600 MHz

Impedance. transformed 1o feed point 5530-38|Q

Return Loss -241dB
Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to ferd point 5520-44jQ

Retum Loss -23.8d8
General Antenna Parameters and Design

ﬁeclrica! Delay (one direction) I 1.196 ns j

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

The dipole is made of standard semirigid coaxial cable. The canter conductor of the teeding line is diractly connected to the
second arm of the dipole, The antenna is therefore shost-circuited for DC-signals. On some of the dipoles, small end caps
@fe added to the dipole arms in crder to improve matching when loaded according to the position as explained in the
"Moasurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole langth is still

according lo the Standard.

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

leedpoint may be damaged.
Additional EUT Data

Manufactured by

SPEAG

Manufactured on

March 11, 2011
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HCT FCC ID: A3LSMC5000 Report No.: HCT-A-1605-F004

HCT CO,LTD

DASYS Validation Report for Head TSL

Date: 28.01.2016
Test Laboratory: SPEAG, Zurich, Switzerfand

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

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz
Medium parameters used: {'= 5250 MHz; 6 = 4.55 S/m: & = 35.2: p= 1000 kg/m* , Medium parameters
used: = 5600 MHz: 0 =4.9 §/m: &= 34.7; p = 1000 kg/m’ , Medium parimeters used: f = 5750 MHz: o =
5.05 S/m; £ =34.5; p = 1000 kg/m®

Phantom section: Flat Section

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

DASYS52 Configuration:

» Probe; EX3DV4 - SN3503; ConvF(5.53, 5,53, 5.53); Calibrated: 31.12.2015, ConvF(4.99, 4.99,
4.99); Calibrated: 31.12.2015, ConvFi4.95. 4.95. 4.95): Calibrated: 31.12.2015:

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

« Electronics: DAE4 Sn601; Culibrated: 30.12.2015

« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001
« DASYS52 52.8.8(1258): SEMCAD X 14.6.10(7372)

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

Reference Value = 72,04 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 28.7 W/kg

SAR(1 g) = 7.82 W/kg: SAR(10 g) = 2.24 W/kg

Maximum value of SAR (mcasured) = 18.4 Wrkg

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

Reference Value =71.71 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 31.8 W/kg

SAR(1 g) = 8.1 W/kg; SAR(10 g) = 2.33 W/kg

Maximum value of SAR (measured) = 19.4 Wikg

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

Reference Value = 69.35 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 31.7 W/kg

SAR(1 g) =7.73 Wikg; SAR(10 g) = 2.21 W/kg

Maximum value of SAR (measured} = 19.0 Wikg

Certificate No: D5GHzV2-1107_Jan18 Page 8 of 13
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FCC ID: A3LSMC5000 Report No.: HCT-A-1605-F004

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

Date: 29.01.2016
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1107

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz
Medium parameters used: f= 5250 MHz; 6 = 5.44 S/m; & = 47; p = 1000 kg/m’ , Medium purnmeters used: f
= 5600 MHz; 0 = 5.91 S/m: & = 46.4; p = 1000 kg/my’ , Medium parameters used: f = 5750 MHz: a = 6.12
Sfm; g = 46.1; p = 1000 kg/m’

Phantom section; Flat Section

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

DASYS52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(4.85, 4.85, 4.85); Calibrated: 31.12.2015, ConvF(4.35, 4.35.
4.35); Calibrated: 31.12.2015, ConvF(4,3, 4.3, 4.3); Calibrated: 31.12.2015;

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

» Electronics: DAE4 Sn601; Calibrated: 30.12.2015

= Phantom: Flat Phantom 5.0 (back): Type: QDOOOPS0AA; Serial; 1002
o DASYS5252.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, =3250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 66,57 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 27.9 W/kg

SAR(T g) = 7.46 W/kg: SAR(10 2) = 2.11 W/kg

Maximuam value of SAR (measured) = 17.0 W/kg

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 = 67.15 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 32.5 Wikg

SAR(] g) = 7.95 W/kg; SAR(10 g) = 2.24 W/kg

Maximum value of SAR (measured) = 18.8 Wrkg

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 Vilue = 64.88 V/m: Power Drift = 0.02 dB

Peak SAR (extrapolated) = 32.2 W/kg

SAR(1 g) = 7.55 W/kg; SAR(10 g) = 2.12 W/kg

Muximum value of SAR (measured) = 18,1 Wikg

Centificate No: DSGHzV2-1107_Jan16é Page 11 of 13
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Impedance Measurement Plot for Body TSL
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FCC ID: ABLSMC5000

Report No.: HCT-A-1605-F004

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 Frequency (MHz)
(% by weight) 2450-2700 5200 - 5 800
Tissue Type Head Body Head Body Head Body Head Body
Water 40.45 53.06 54.9 70.17 71.88 73.2 65.52 78.66
Salt (NaCl) 1.45 0.94 0.18 0.39 0.16 0.1 0.0 0.0
Sugar 57.0 44.9 0.0 0 0.0 0.0 0.0 0.0
HEC 1.0 1.0 0.0 0 0.0 0.0 0.0 0.0
Bactericide 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 19.97 0.0 17.24 10.67
DGBE 0.0 0.0 44.92 29.44 7.99 26.7 0.0 0.0
Diethylene glycol hexyl ether 17.24 10.67
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
178 /179 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 1528-2003 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.

Dlelectrlc Parameters CW Validation Modulatlon Validation
Dipole Date Measured Measured o ... | Probe Probe MOD. Duty o
Permlttlwty Conductivity, yL|near|tylsotropy Type Factor

8 3967 [EX3DV4|Head|835| 4d165 | 2015.12.28 41.2 PASS | PASS | PASS |GMSK|PASS

8 3967 [EX3DV4|Body|835| 4d165 | 2015.12.30 55.1 0.98 PASS | PASS | PASS |GMSK|PASS| N/A
8 3967 [EX3DV4|Head|1900| 5d032 | 2015.12.28 40.3 1.41 PASS | PASS | PASS |GMSK|PASS| N/A
8 3967 [EX3DV4|Body |1900| 5d032 | 2015.12.30 53.1 1.53 PASS | PASS | PASS |GMSK|PASS| N/A
8 3967 |EX3DV4|Head |2450| 743 2015.12.28 39.3 1.79 PASS | PASS | PASS |OFDM| N/A |PASS
8 3967 |[EX3DV4 |Body [2450| 743 2015.12.30 52.9 1.97 PASS | PASS | PASS |OFDM| N/A |PASS
8 3967 |EX3DV4|Head 2600 1106 | 2016.03.07 39.2 1.94 PASS | PASS | PASS | NA | N/A | NA
9 3967 |[EX3DV4|Body [2600| 1106 | 2016.03.08 52.1 2.12 PASS | PASS | PASS | NA | N/A | NA
12 | 7370 |[EX3DV4|Head 5250/ 1107 | 2016.02.10 36.2 4.77 PASS | PASS | PASS |OFDM| N/A |PASS
8 3967 |[EX3DV4|Body (5250 1107 | 2016.02.11 48.3 5.4 PASS | PASS | PASS |OFDM| N/A |PASS
12 | 7370 |[EX3DV4|Head 5600/ 1107 | 2016.02.10 35.7 5.02 PASS | PASS | PASS |OFDM| N/A |PASS
8 3967 |[EX3DV4|Body (5600 1107 | 2016.02.11 47.9 5.83 PASS | PASS | PASS |OFDM| N/A |PASS
12 | 7370 |[EX3DV4|Head 5750/ 1107 | 2016.02.10 35.1 5.18 PASS | PASS | PASS |OFDM| N/A |PASS
8 3967 |EX3DV4|Body [5750| 1107 | 2016.02.11 48.1 5.99 PASS | PASS | PASS |OFDM| N/A |PASS

SAR System Validation Summary

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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