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Talibration procodurmis)
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Thin calibration certificate Ahal not b reproduced except n Tull without wrtten approvad of the laboratory
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FCC ID: A3LSMJ5108 Report No: HCT-A-1602-F009-1
HCT CO,LTD
Calibration Laboratory of R Sidisalection -
Schmid & Partner SN g Sefvice sulsse c&w
Engineering AG % Sorsti sohiter ) s
Zeughausstrasse 43, 8004 Zurich, Switzedand 1<@V,.~ 8. e Callintes Serilos
Accreditod by the Swss Accreditation Sarvice {SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is ane of the signatories to the EA
Multilatoral Agresment for the recognition of calibeation certificatos

Glossary:

TSL tissue simulating hiquid

NORMx,y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y.z

oce diode compression point

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

A B CD modulation dependent linearization parameters

Polarization ¢ o rotation arcund probe axis

Potanzation 8 4 rotation around an axis that s in the plane normal to probe axis (at measurement centsr),
i.e., 8 =0is normal to probe axis

Connector Angle information used in DASY aystem 1o align probe sensor X to the robot coordinale sysiem

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “"IEEE Recommended Practica for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) In the Human Head from Wireless Communications Devices: Measurement
Technigues”, 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 10 3 GHz)", February 2005

c) |EC 82208-2, "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 Measuremeant Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:
NORMyx.y.2: Assessed for E-fieid polarization 8 = 0 (f < 900 MHz in TEM-cell, T > 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).

o NORM{Nx.y.z = NORMx.y.z * frequency response (sea Frequency Response Chart). This linearization i
implemented in DASY4 software versions later than 4.2. The uncartainty of the frequency response is ncluded
in the stated uncartainty of ConvF

*  DCPxy.z: DCP are numerical insarization parameters assessed based on the data of power sweep with CW
sigral (no uncertainty 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 Ary.z Bxyz Cxyz Dxyz VReyz A B, C, D ara numarical 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 calibration range exprassed in RMS voltage across the diode.

* ConvF and Boundary Effect Parameters; Assessed in fial phantom using E-field (or Temperature Transfer
Standard for { < 800 MHz) and inside waveguide using analytical field distributions bassd on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation {aipha, depth) of which typical uncertainty values are given. These parameters sre
used in DASY4 software 1o Improve probe accuracy close 1o the boundary. The sensitivity in TSL comresponds
o NORMx.y.z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependant
ConvF s used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz

o Sphercal isotropy (3D deviation from isotropy); in a field of low gradients realized using a fiat phantom
exposed by » patch antenna,

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

« Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required)
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FCC ID: A3LSMJ5108

Report No: HCT-A-1602-F009-1

EX30V4- SN:3067

Decembear 162015

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

Basic Calibration Parameters

Saensor X Sensor Y Sensor Z Unc (k=2)
Norm (aVi(Vim)'y" 0.54 0.38 0.48 £ 101 %
DCP (mV)" 101.3 a97.8 101.0
Modulation Calibration Parameters
uiD Communication System Name A B c ) VR Une-
o 8 | eBVv | dB mv (k=2)
0 oW X| 00 | 00 | 10 | 000 | 1450 | 5%
y! 00 | oo 1.0 | 143.7
Z 00 | 00 10 | 138.2

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 uncertaintes of Norm X.¥.Z do not affect ta E'-fiskt uncanairty inside TSL (sa8 Pages 5 and 6)

¥ Numerica nearization parameter uocartanty not required
" Uncestainty = determined using the max
field value

1 from Inear

Cardificste No: EX3.3967_Dec15
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FCC ID: ABLSMJ5108 Report No: HCT-A-1602-F009-1

HCTCO,LLTD

EX3DV4- SN3867 December 16, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

1 (MHz) © p.m' w ConvFX | CowFY | ConvFZ | Alpha® mu (B:;)
750 419 0.89 10.27 10.27 10.27 021 139 | +£120%
835 415 0.80 9.87 8.87 9.87 0.20 138 | +120%
900 415 097 8.70 9.70 870 0.25 1.15 £120%
1450 405 1.20 8.19 8.19 8.19 029 092 | +120%
1750 40.1 1.37 8.38 8.32 8.39 0.25 088 | +120%
1900 40.0 1.40 811 811 an 038 080 | £120%
1950 40.0 1.40 7.90 7.90 7.80 0.38 088 | £120%
2300 385 1.67 7.73 7.73 7.73 037 084 | £120%
2450 39.2 1.80 7.42 7.42 7.42 0.40 080 | £120%
2600 39.0 1.96 7.47 7.47 7.17 0.41 083 | £120%
3500 378 291 766 7.60 7.69 0.94 063 | £131%
5200 36.0 468 5.37 5.37 6.37 0.35 180 | =131%
5300 359 4.76 5.04 5.04 5.04 0.40 180 | #131%
8500 356 496 4.87 4.87 487 045 180 | +131%
5600 355 507 4,65 465 4.65 0.50 180 | £131%
5800 353 5.27 4.69 4.89 4.69 0.50 180 | £131%

*;m.rqvummmuuduoommvmmmsvudmmnmpmz) mumm:ww: The
uncertanty is the RSS of the CanvF uncertainty &t calibration frequency and the y for th y band. F: y valdity
betow 300 MHz is = 10, 25, 40, 50 and 70 MHz for Conn® assesaments i 30, 84, 128 ‘somuz:omw Aumssm«-qmy
vuhdtycmuummmooﬂom

" Al froquencees below 3 GMz, the valdiy of fissue pammeters (c and =) can be reiaxed 10 + 10% ¥ fqud formeda & apphed o
motsured SAR vitues. Al frequences 8bove 3 GHZ, the valdity of tissus paramaters (c and o) & restricted 1o * 5% mmww.mnssu
mcomfmwmrmul-nmm“

h ard detwrmined dunng calitration. SPEAG warrants that the remaining deviston dos 1o he dary offoct after comp
mnimum:tsaumw:mmmzamm_mmummwmmwmwmmm
dameter from the boundary.

Certificate No: EX3-3967_Dec15 PageSof 11

F-TP22-03 (Rev.00) 92 /177 HCT CO., LTD



-
FCC ID: ABLSMJ5108 Report No: HCT-A-1602-F009-1

HCTCO,LLTD

EX3DV4- SN;3967 December 18, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth * Unc
f(MH2)® | Permittivity” {5tm)* ConvF X | ConvFY | ConvFZ | Alpha® | {mm) (k=2)
750 855 0.96 992 9.92 9.92 022 1.41 £120%
835 582 0.97 9.78 9.76 9.76 0.24 128 | +120%
1750 534 149 8.04 8.04 8.04 040 0.85 +£120%
1800 533 1.52 7.95 7.95 7.95 0.35 0.92 +£120%
2450 52.7 1.95 7.3 7.31 7.31 040 086 | +120%
2600 525 216 7.19 7.19 7.19 0.26 105 | £120%
3500 513 il 686 6.86 6.86 0.38 1.14 +13.1%
5200 49.0 530 432 4,32 432 0.556 1.90 131 %
5300 489 542 4.23 4.23 423 0.55 180 | +131%
5500 486 585 3.80 3.80 3.80 0.60 190 | $131%
5600 485 577 3.70 370 370 0.60 190 | +131%
5800 48.2 6,00 382 382 | 382 0.860 180 | +131%

‘mecymmnm:mumocxlmumwyuppnuramsvunmm<mpm2)cumm-moswwum
uncertanty i the RSS of the Com# uncenainty at calbreson frequency and the y for the y band. Froguency validity
beiow 300 Milz is £ 10, 25, 40, 50 and 70 Mz for ConvF assesaments at 30, 64, 128 ISOMMMmM Above 5 Gz freguency
valalty can be exended 10 = 110 MHz

" At requences below 3 GHz. the valdity of tissue parameters (¢ and ) can be rofsved 10 ¢ 10% if liquid compensation formula is sppbed to
messured SAR values. Al Feguencies above 3 GHz. the validity of fesue paramesen (n and o) I reavictad 1 = 5% Tha uncanainty is the RSS of
nm Convi uncartmnty for ind<ated um vasue paramesers
 AphaDepth ae

SPEAG thatl the remanng deviation due 10 he y effect afier >
ulways less than + :%hmum:&m-:-uum‘ahmwmsosmummmhnummw
diameter from the boundary
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FCC ID: ABLSMJ5108 Report No: HCT-A-1602-F009-1

HCTCOLLTD

EX3DV4- SN3967

Cartificato No: EX3-3967

cy response (normalized

Frequen

Decamber 16, 2015

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

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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HCT FCC ID: A3LSMJ5108

Report No: HCT-A-1602-F009-1
HCTCOLLTD

EX3DV4- SN3S67

December 16, 2015

Receiving Pattern (¢), 3 =0°

=600 MHz, TEM =1800 MHz,R22

Tet

Error [d8)]
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x| 1200 W2 1555 Wiz

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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HCT FCC ID: A3LSMJ5108 Report No: HCT-A-1602-F009-1

HCTCOLLTD
EX3DV4- SN.3G6T Decamber 16, 2015
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Uncertainty of Linearity Assessment: £ 0,6% (k=2)
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FCC ID: ABLSMJ5108 Report No: HCT-A-1602-F009-1

HCTCO,LLTD

EX30V4- SN:3967 December 16, 2015

Conversion Factor Assessment

f= 835 MHz WGLS RS (H_convF} f= 1800 MHz, WGLS R22 (H_convF)
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Error (¢, 9), f =900 MHz
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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h'a- FCC ID: ABLSMJ5108 Report No: HCT-A-1602-F009-1

HCTCO,LLTD

EXI0VA- SN:IS6T Decembear 16, 2015

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

Other Probe Parameters

“Sensor Arrangement | “Trangular |
“Connector Angle () - 205
Mecharical Surface Detection Mada [ enabled
Optical Surface Detection Mode ‘ disabled
Probe Overall Length 337 mm |
Probe Body Diameter | 0 mm |
| Tip Length T Gmm |
Tip Diameter 25mm |
Probe T 10 Sensor X Calibrabon Point 1 mm
Probe Tip 10 Sensor Y Calibration Point -1 1mm|
Pr'bbé—fm to Sensor Z Calibration Point 1 mm |
‘_ Recommended Measurament Distance from Surface — T4 mm |
Cantificate No: EX3-3967_Dec15 Page 11 of 11
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FCC ID: A3LSMJ5108

Report No: HCT-A-1602-F009-1

HCTCOLLTD
Calibration Laboratory of Ay § Schweisoriecher Kalibrierdlenst
Schmid & Partner C Service suisse d'étalonnage
Engineering AG g 3 g Servirio svizzero d taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand X@‘ Swiss Calibeation Service

Acoredfiod by the Swiss Accieditation Sarvice |SAS)
The Swiss Accroditation Service s one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificates

Thas calltbration cettificate documants the raceabilty 1o nasonal standands. which eaize the phy
The messurements sod the ecatantiens with confidence probabitty are given on the foliming pages and ans part of Ihe cerflicain.

Catbeation Equpmant used (MATE cotical lor calibaton)

Accreditation No.: SCS 0108

(nits of (s

Al catibrations have bean condutied in the closed labortory facilty. anvironment temperature (22 £ 31°C and humnidity < 70%.

This calitrataon cerificme shal not be reproduced except m full withou! witien agproval of the laboratory

Standercs it _Cal Date [Ceficate No ) Schedued Calbration
Power mirler E44108 GB41293874 03-Ape-15 (No._217-02128) Mar.16
Fower 3onsor E44 124 MY 4145087 11-Apr-15 (Mo 21702128} Mar-16
3 4B Aserator SN S5054 (3¢ 03-Ape-15 (No. 217-02125) Mar 16
Redorance 20 o= Atter SN. 85277 (20x) D1-Ape-15 {No. 217-02132) Mae-16
30 08 A SN. 55128 (30%) 01-Ape-15 (No. 217.02133) Mer-16
R Probe ESIOV2 SN. 3013 30.Doc-14 (No. ES2.2013_Dectd) Dwe-15
DAEA SN 680 14-Jan-15 (No. DAE4-650_Jsn15) Jon-16
Seconitary Sta 0 Check Date (in house) Schaduled Check
RS go H* BB48C US3542U01700 4-Aug 99 (0 house check Apr-13) In house check: Apr-10
Network Analyzur HP 8753E | US373808485 18-0ct-01 (in nouse chack Oct-14) In houss chock: Oct-18
Noma Function
Caiitirated ty Woe £ oM
Approved by
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FCC ID: ABLSMJ5108 Report No: HCT-A-1602-F009-1
HCTCO,LTD
Calibration Laboratory of Al Taiitia
Schmid & Partner % g i
Engineering AG T g Servirio svizzero di taratura
Zeughausstrasse £, 8004 Zurich, Switzerland % 4@'\;' Swiss Talibration Service
Actredited by e Swiss Accraditation Service (SAS) Accrediation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreement far the recognition of calibeation certificates

Glossary:

TSL ssue simulating iquid

NORMx.y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y.z

pce diode compression point

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

ABCD modulation dependent lineatization parameters

Polarization ¢ @ rotation around probe ax:s

Polarization 5 3 rotation around an axis that is In the plane normal 1o probe axs (at measurement center),
L&, 9 =0 Is normal o probe axis

Connector Angie information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

8) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Spacific
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 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'

Methods Applied and Interpretation of Parameters:

o NORMx.y.z Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; { > 1800 MHz: R22 waveguide)
NORMXx,y.z are only mtermediate values, i.e., the uncertainties of NORMX.y,z does not affect the E*-fieid
uncertainty inside TSL (see beiow ConvF),

o NORM(fxy.z = NORMx.y.z * froquency_response (see Frequency Response Chant). This linearization is
implemanted in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF

e DCPxy,z. OCP are numercal ineanzation paramelers assessed based on the data of power sweep with CW
signal (no uncertainty 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
characterisbics

o Axy2 Bxyz Cxy.z Dxyz2 VRxyz A B, C, D ars numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depand on frequency nor
media, VR is the maximum callbration range expressed in RMS voltage across the dicde.

« ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for < 800 MHz) and inside waveguida using analytical field distributions based on power
measurements for { > 800 MHz. The same satups are used for ssessment of the parameters applied for
boundary compensation (aipha, depth) of which typical uncertainty values ate given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL cormesponds
10 NORMx.y.z * ConvF whereby the uncertainty corresponds 1o that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from & 50 MHz to £ 100
MHz

e Spherical isotropy (3D deviation from isotropy): in a field of low gradients reaiized using a flat phantom
exposed by a patch antanna.

* Sansor Offset. The sensor offset corresponds 1o tha offset of virtual measurement center from the probe lip
(on probe axis). No tolerance required.

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

Report No: HCT-A-1602-F009-1

EX3DV4 - SN.7370

Probe EX3DV4

SN:7370

Manufactured: March 17, 2015
Calibrated: September 1, 2015

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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HCT FCC ID: A3LSMJ5108 Report No: HCT-A-1602-F009-1

HCTCOLLTD

EXIOV4- SNT3T0 Septormber 1. 2015

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

Basic Calibration Parameters

Sensor X Sensor Y I Sensor Z Unc (k=2) |

Norm (WiAVimy). 047 I 051 0.43 <101 % |

DCP (mV)” 99.0 1053 99.8 |

Modulation Calibration Parameters

uio Communication System Name [ A B | C D VR Une'

- .. a8 daBVuV 1 | «B mv | (k=2) |

L oW x| 00 00 | 10 | 000 | 1623 | s33% |

Y| 00 00 | 10 648 | |

2 0.0 00 | 10 677 -

The reroned 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 uncerartiog of Noem XY 2 do not affect the E*-fald uncanterty rde TSL (ses Pages 5 and §)

* Numaocal lineanzation parametsr uncortanty not equined

* Uncantainty & doteeminad uaing e max. deviahion 40m knoar response appiving rectanguiar eirbution and & expresead for e square of Mo
helc vadun
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FCC ID: ABLSMJ5108 Report No: HCT-A-1602-F009-1

HCTCO,LLTD

EX30V4- SN.TIT0 September 1, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth ™ Une

f(MHZ)® | Parmittivity" (Stm)" Comvi X | ComvFY | ConvFZ | Alpha® | (mm) (k=2)
450 435 0.87 10,67 10.67 10.87 0.18 170 | =2133%
750 419 0.89 9.81 9.81 9.81 0.26 124 | 2120%
835 415 0.90 9.57 9.57 a.57 0.27 197 | £120%
900 415 0.97 9.29 929 929 0.29 112 | =2120%
1450 405 1.20 8.08 8.08 8.08 0.26 106 | £120%
1750 401 1.37 8.05 8.05 8.05 0.34 080 | 2120%
1900 40.0 1.40 7.80 7.80 7.80 0.34 080 | =2120%
1850 40.0 1.40 7.57 7.57 7.57 0.40 080 | 2120%
2300 395 1.67 7.43 743 743 033 083 | 2120%
2450 39.2 1.80 5.94 6.84 6.94 0.32 082 | £120%
2600 38.0 1.96 6.81 6,81 6.81 0.43 080 | £120%
3500 37.9 2.01 6.92 6.92 8.92 029 139 | £131%
5200 36.0 466 513 5.13 513 0.35 1.80 | £131%
5300 35.9 476 4.95 495 495 0.35 180 | £131%
5500 35.6 496 4.53 4.53 453 0.40 1.80 | #131%
5600 355 507 4.35 4.35 435 0.40 180 | £131%
5800 353 527 4.53 453 4,53 0.40 180 | #1311 %

rmmcyumy.:m.ewowdxtwmwymbmvwammcmi’mzamumnewm The
uncenointy is the RSS of the Com# y and the uncertainty for the ind y bona. Freq: y valiity

below J00 MHz & ¢ 10, 25 40, 50 and MW:MCMVF -uumnllo B4, 128, 150 and 220 Mz respectively. Abo»o50ﬂthmrzy

ity can be edanded to £ 110 MMz,

" Al lreguencies below 3 GHz, the vaidity of tesue parametars (¢ and o) can be rnstaxed 10 + 10% If Bad compansalion fommus s appled to

measured SAR values Al frequencies sbove 3 GHz, the validity of tssus parameters (c and «) is restncted 10 & 5%, The uncertainty & the RSS of

mcmmmyumnuwmwm

= Apha/Depth se wd duing SPEAG that he iy O dus 1o the Boundary affect allér COmMpansation s
-nnmcummmuuww:am;wmgnbrbwmnucmumom.mmmmmmw
diameter rom the dovodary
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FCC ID: ABLSMJ5108 Report No: HCT-A-1602-F009-1

HCTCO,LLTD

EX30V4- SN:7370 Seplember 1. 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth* Unc

((MHz)® | Permittivity” |  (Sim)" ConvFX | ConvFY | ConvFZ | Alpha® | (mm) | (k=2)
450 56.7 0.4 11.08 11.08 11.08 0.11 160 | 2133%
750 55.5 0.96 9.82 9.82 9.82 0.24 127 | £120%
835 55.2 097 9,66 9.66 966 029 125 | $120%
1750 534 148 7.76 7.76 7.76 0.47 0.81 +120%
1900 53.3 1.52 7.49 7.48 7.49 0.41 080 | +120%
2450 52.7 1,85 7.16 7.16 7.16 0.35 080 | $120%
2600 52,5 218 7.07 7.07 7.07 0.29 080 | +120%
5200 49.0 5.30 4.64 4.64 464 0.45 180 | 131 %
5300 489 542 | 448 448 446 | 045 190 | +131%
5500 48.6 5.65 ‘ 4.03 4,03 4.03 0.50 190 | £13.1%
5600 48.5 5.77 385 185 385 | 050 190 | £131%
5800 482 5.00 403 | 403 | 403 | oso | 100 | 2131%

‘rmmyv-mymsoommmuummmmsvuaww-(mmea dlel.ilwmlot.ﬁm The
uncartanty is the RSS of the CanvF ur ty for the q y band. Froguency validay
bestow 300 MHZ is = 10,25 40, sowmmznt:mwwnao B4 126 150 and 220 MHz respoctivaly. Above § GHz frequency
vﬂdﬂvwmmhﬂmxﬂow:

" At froquencies betow 3 GHz. the validity of tssue parameters (¢ and o) can be relned o = 10% I hqud P is appled to
measired SAR values, At frequencies nbove 3 GHz, ihe valdty of tissuo paramoters (¢ and o) s restricted 1o + 5% Theuumvnmﬂssd
mwwlu-muwumwm

d guning 1. SPEAG wartarils that the rémaining devintion dus 1o Ihe touncary eflect aftar compensation o
mmim:!\mm-msw-um 2% for trequencies batwean 3-8 GHz at any dstance larger than halfl the probe ip
chiamensr from (he boundary.
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HCTCOLLTD

Report No: HCT-A-1602-F009-1

EX3ADVa- SN.7370

quency response (normalized)
T

Fre

Caonificate No: EX3-737

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

1500 2000 2500
f Mrz]

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

500 1000
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HCT FCC ID: A3LSMJ5108

Report No: HCT-A-1602-F009-1
HCTCOLLTD

EX3DVa- SN. 7370

September 1, 2015

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM

f=1800 MHz R22
. . . .
)
E"’. > : L T S "‘-“L' 4092
w
RoA [ '
T el gy

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

Cartificate No: EX3-7370_Sepib

F-TP22-03 (Rev.00) 106 /177 HCT Co., LTD



|
HCT FCC ID: A3LSMJ5108 Report No: HCT-A-1602-F009-1

HCTCOLLTD
EX3I0V4-SN.7370 Sepltember 1, 2015
Dynamic Range f(SAR}c.q4)
(TEM cell , foun= 1900 MHz2)
|
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! 1
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: |
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1
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W
-mt 102 108 108 108 10
SAR [mW/cm3)
* | .
ot compensaled compensatod

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: ABLSMJ5108 Report No: HCT-A-1602-F009-1

HCTCO,LLTD

EX3DV4- SN:7370 September 1, 2015

Conversion Factor Assessment

= 835 MHz, WGLS RS (H_conmF) 1= 1800 MHz WGLS R22 (H_convF)
] \\ »
\

$ 5™
£ w0 £

i 3"

Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz

.10 08 06 0s 02 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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CT FCC ID: A3LSMJ5108

HCTCO,LLTD

Report No: HCT-A-1602-F009-1

EX30DV4~ SN.7370

Saptember 1, 20156

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

Other Probe Parameters

| Sensor Arrangomant Trangular |
Connector Angle (*) o - 047
Mechanical Surface Detection Mode enabled |
Optical Surface Detection Mode disabled

[‘Probe Overall Length 337 mm
Prabe Body Diameter 10 mm
TipLength 9 mm
Tip Diameter 2,5mm
“Probe Tip 1o Sensor X Calibration Poin 1 mm

[ Probe Tip to Sensor Y Calibration Poant 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 14 mm |

Corificate No: EX3-7370_Sep15 Page 110l 11
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FCC ID: A3LSMJ5108 Report No: HCT-A-1602-F009-1
HCTCOLLTD
Calibration Laboratory of §  Schwsizerischar Kalibriecdisnst
Schmid & Partner C Service suisse détalonnage
Engineering AG Servizio svizzero ¢ taratura
Zoughausstrasse 43, 8004 Zurich, Switzerfand s Swiss Calibeation Service
Accracited by the Swiss Accreditation Senvice (SAS) Accroditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreement for the recognition of calibration certificates
client  HCT (Dymstec) Cortificate No: EX3-3968_Jun15
CALIBRATION CERTIFICATE |
Otject EX3DV4 - SN:3968
Cattbration procedures) QA CAL-01.v9, QA CAL-12.v9, QA CAL-14.v4, QA CAL-23.v5;
Caldwation date: June 18,2815
This cait cedtificate & ks the y o | standords, which realize the physical units of 1 ents (SI),
The nts @ the ur with confi Dabiity are given on thie followeng pages and e part of the cerificate.
AR catibeations have been conductod o the ciomed lab y focility. em 1ar x0 (22 1 3)'C and humadly « 70%.
Calibration Equipment used (MATE concal for cotbration)
{
Prmary Standards 1 Cal Dote (Cevtificate No | Schaduded Calbration
Power meter £44198 GB41203874 D1-Age. 5 (No. 247-02128) Mar-18
Power sensor E44124 MY4 1485087 01-Agx-35 (No. 21742128) Mar 16
He 3 98 Atteryuator SN S5054 (3¢) 01-Apt-15{No_ 217-02129) Mar18
Refecence 20 dB Attenuator SN §5217 (20%) 01-Ape-15 (No. 217-02132) Mar.18
Reference 30 d8 Atenuater SN: 35129 {30b) 01-Apt-15 (No. 217-02133) Mar 16
Refeconce Probe ES3DV2 SN: 5043 30-Dec-14 (No. ES3-3013_Dag14) Dec-15
DAE4 SN 560 18-Jan-15 {No. DAEA-660_Jan18) Jan- 16
Secondary Standands D Check Date (n house) Scheduled Check
RF generaloe HP 88480 US35420U01700 4-Aug-99 (in nouss check Apr-13) In house check. Ap-16
Network Anadyzer HP 87536 | US37390585 18-0ct-01 fin houss chack Oct-14) in house check: Oct-15
Name quon : Signatur
Cottrtod oo Ktz G iy ] A
| >
Issuad June 18, 2015
This calibestion cartificate shall not ba reproducesd sxcapt in ful withowt weton approvel of the labcoratory.

Certificate No: EX3-3968_Jun15 Page 10of 11

F-TP22-03 (Rev.00) 110 /177 HCT CO., LTD



FCC ID: A3LSMJ5108 Report No: HCT-A-1602-F009-1
HCT CO,LTD
Calibration Laboratory of S Schweizerischer Kaiibrierdionst
Schmid & Partner G Service suisse détalonnage
Engineering AG g Servizio svizzero di tarstura
Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Servico
Accreditod by thit Swiss Accraritaton Service (SAS) Accroditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreamant for the racognition of calibration cectificates
Glossary:
TSL tissue simulating liquid
NORMx.y,z sensilivity in free space
ConvF sensitivity in TSL / NORMx.y.z
DCP diode compression point
CF crast factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization paramelers
Polarization ¢ ¢ rotation around probe axis
Polarization 8§ 3 rotation acound an axis that is in the plane normal to probe axis (a3t measurement center),
L., § = 0 is nomal 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) |EC 622091, "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

Methods Applied and Interpretation of Parameters:

s NORMx.y.z: Assessed for E-field polarization 8 = D (f < 900 MHZ in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMx.y,z are only intermediate values, i ., the uncertainties of NORMx,v,z does not affect the E*-fiaid
unceriainty insiie TSL {see below ConvF),

= NORM(Nx.y.z = NORMx.y.z * frequency_response (see Frequency Response Chart). This ineacization is
implemented in DASY4 software versions iater than 4.2. The uncertainty of the fraquency response i included
in the stated uncertainty of CanvF.

o DCPxy.z: DCP are numerical inearization parameters assessed based on the data of power sweep with CW
signal (no uncerainty required), DCP does not depend on fraquency nor media,

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

o Axyz Bryz Cxyz Dryz VReyz A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signat. The parameters do not depend ‘on frequency nor
media, VR is the maximum cafibration range expressed in RMS voltage across the diode,

» ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for { <800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same satups 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 10 improve probe accuracy Close to the boundary, The sensitivity in TSL corresponds
to NORMz,y,z * Convi~ whereby the uncertainty corresponds to that given for ConvF. A fraquency dependent
ConvE is used in DASY version 4.4 and higher whick allows extending the validity from £ 50 MHz 1o £ 100
MHz,

« Spherical isotropy (3D deviation from isotropy): in-a field of low gradients realized using a flat phantom
expased by a patch antenna.

« Sensor Offsel: The sensor offset corrasponds to the offset of virtual measurement center from the probe tip
{on probe axis). No lolerance required.

« Connegtor Angle: Tha angle is-assessed using the information gained by determining the NORMx (no
uncertainty required).

Contificate No: EX3-3965_Junis Page 2of 11
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HCT FCC ID: A3LSMJ5108 Report No: HCT-A-1602-F009-1

HCTCOLLTD

EX30V4 - SN:3968 June 18, 2015

Probe EX3DV4

SN:3968

Manufactured:  September 30, 2013
Calibrated: June 18, 2015

Calibrated for DASY/EASY Systems

(Note: nan-compatible with DASYZ system!)
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HCT FCC ID: A3LSMJ5108 Report No: HCT-A-1602-F009-1

HCTCOLLTD

EX3DV4- SN:3968 June 18, 2015

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

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2) |
Norm (p\VOVIm) )" 0.38 0.35 0.42 +10.1%
DCP (mV)" 103.1 102.8 96.8 i
Modulation Calibration Parameters
[UiD Communication System Name | ‘ A 8 c | b VR Unc®
| de | dBvpv 48 mv (k=2)
0 cw x| 00 0.0 10 | 000 | 1303 | #30% |
{ | Y| 00 00 10| 1208
| ‘ Z| 0o 00 | 10 | 1423

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 comresponds 1o a coverage
probability of approximately 95%.

A Tria wncertalalios of NormX,Y,Z do not affect the E7-Nietd uncertainty inside TSL {see Pages 5§ and 6.
" Numecical Snearzation pecameler: uncenainty not recuired

" Uncertainty is determined using tha max. deviation from Inesr respanse applying rectanguiar sistrib and i5 expe d for the square of the
fetd value.
Centificate No: EX3-3968_Jun1S Pagedof 11
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FCC ID: ABLSMJ5108 Report No: HCT-A-1602-F009-1
HCTCO,LTD

EX30DV4- SN:3968 June 18, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.
T(MH2)® | Permittivity” | (Stm)” ConvEX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 523 0.76 13.08 13.09 13.09 0.00 100 | =133%
300 453 087 12.28 12,28 12.28 0.10 120 | £133%
450 435 0.87 10.61 10.61 10.61 0.18 120 | +133%
750 418 0.89 992 9.92 9.92 0.18 157 | #120%
835 a41.5 0,90 9.60 9.60 9.60 0.21 164 | +120%
900 415 0.97 9.45 8.45 9.45 0.22 125 | £120%
1450 40.5 1.20 828 B8.28 828 0.28 102 | £120%
1750 40.1 1.37 823 B8.23 8.23 0.31 080 | $120%
1800 40.0 1.40 795 7.95 7.95 0.30 0.80 +12.0%
1950 40.0 1.40 7.66 7.86 7.66 0.38 080 | £120%
2300 395 1.67 7.51 7.51 7.51 0.37 080 | +120%
2450 3g.2 1.80 7.21 7.21 7.21 0.36 080 | +120%
2600 39.0 1.96 7.06 7.06 7.06 0.39 085 | £120%
3500 37.9 281 6.82 6.82 6.82 029 133 | 2131%
5200 36.0 466 5.26 5.26 5.26 0.30 180 | 2131%
5300 359 4.78 5.09 5.09 5.09 0.35 1.80 | $13.1%
5500 356 4.96 4.86 4,86 4.86 0.40 180 | +13.1%
5600 355 5.07 459 4.59 4.59 0.40 180 | £13.1%
5800 35.3 527 468 468 4.68 040 180 | *131%

 Fraquency mmmmw.1wmwwummsvuawmm4mvmz> also it Is restricled 10 + 55 Mz The
Msmmdw&:ww cafibratico freq and the y for the band. Fraquency vasdty
beiow 300 MHz t5 = 10, 25, 40, MMIOMH:WCWFamaIm &4, 928, 1SONﬂONWy Above 5 GHz frequency
vMunb.wmnwm:

* Al requencias below 3 GHz, the validity of Sssue parametess (= A o) can ba refgued fo ¢ 10% & hiquid scompensalion foamula ts appied 0
meosured SAR values. Al froquancies abava 3 GHz, the validty of Ussue paramecens (v and o) s restrictid lo £ 8%, The uncectanty @ the RSS of
mwmmmmmmpm

that e ing deviaton due to the dary effoct after

duyemm £ mmﬁmeG&mm:mwwmmMcmmwdammmwwmep
diamnetar from the boundary,
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FCC ID: ABLSMJ5108 Report No: HCT-A-1602-F009-1

HCTCO,LLTD

EX3DV4- SN:3868 June 18, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

f(MHz) © p."n%mr cmw ConvF X | ConvFY | ConvFZ YAl;gn_.“ m)u m
150 61.9 0.80 12,40 12.40 1240 | 000 1.00 | #133%
300 58.2 0.92 11.34 11.34 11.34 0.05 110 | +133%
450 56.7 0.94 10.86 10.86 1086 | 012 120 | +133%
750 55.8 0.96 9,49 8.49 9.49 0.34 103 | +120%
8386 55.2 0.97 9.55 9.55 9.55 0.50 080 | £120%
900 550 1.05 9:34 9.34 9.34 042 093 | £120%
1750 534 1.49 7.87 7.87 7.87 0.42 0.80 | £120%
1900 533 1.52 7.60 7.60 7.60 0.33 085 | £120%
2450 52.7 1.95 7.25 7.25 7.25 0.36 080 | +120%
2600 52.5 2,16 7.10 7.10 7.10 0.24 080 | £120%
5200 49.0 5.30 4.7 471 471 040 190 | £131%
5300 489 542 4.44 4.44 4.44 0.40 1.90 | £131%
5500 486 565 4.14 4.14 414 0.45 190 | £131%
5600 485 577 3.93 3.93 3.93 0.45 190 | 2131%
5800 482 6.00 4,27 427 4.27 0.45 190 | 2131 %

© Frequency valday above 300 MHz of 2 100 MHz only sppies for DASY w4 and higher (soe Page 2), she 33 restricted fo 1 50 MHz. The
unceriainty is the RSS of the Coenvi® uncenanty st Cokaration frequency and the uncertainty for the indicaied fraquency band. Fraguancy validity
belaw 3060 MiHz s + 10, 25, 40, S0 and 70 MHz for Comf assessments at 30, 64, 128, 150 ond 220 MHz respecively. Above 5 GHz frequency
valicity can be extended 10 £ 110 MRz
" At fraquencies belaw 3 GHz, the valdity of lissue parameters (c-and o) can be relaxed 1o = 1% i iquid on formulo is
measured SAR vales, At fraquencies above 3. GH. the visidity of fissue parameters (c 8nd o) 15 restricied (o & 5%. Tn-moonanybnuRSSd
mwmmmmwdwmm

are determined during calivration. SPEAG warmants 1hat ihe remaining deviabon due 1o the boundary effect sfter b
om«mmm:mvammamwm:mmﬁwmMmuwmmuummmw
diameter from the boundary
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HCT FCC ID: A3LSMJ5108 Report No: HCT-A-1602-F009-1

HCTCOLLTD

EX3DV4- SN:3g6a June 18, 2015

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

Frequency response (normalized)
.

04+ L L1 (- L

0 500 1000 1500 2000 255
= w

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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3000
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HCT FCC ID: A3LSMJ5108 Report No: HCT-A-1602-F009-1

HCTCOLLTD

EX3DV4-- SN g6 June 18, 2015

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22
{ - 0 w 8 3 - .
. — B [} ° (] .
Tot b Y - | Yol X Y z

a
“;‘ B S T 4 LI o TP - _-t_; tgrastPgilreiogug 2 ST b o S S SR
u:) :r - -
254
I‘A ' i - FU—— e
50 10 ) ) D 10 L
Rok [
-'1?'.1,1]-« {:.;T!?J:; »’u":‘-‘ _*-;f'.gﬂr;
Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
Caxtificate No: EX3-3968_Jun1s Page 8 of 11
F-TP22-03 (Rev.00) 117 /177 HCT CO,, LTD



CT

HCTCOLLTD

FCC ID: ABLSMJ5108

Report No: HCT-A-1602-F009-1

EX3DV4- SN:3968

Input Sgnal [uV]
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Error [dB]
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Certificato No: EX3-3868_Jun1S

Dynamic Range f(SARheaq)
(TEM cell | foo= 1900 MHZ)
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Uncertainty of Linearity Assessment:  0.6% (k=2)
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HCTCO,LLTD

Report No: HCT-A-1602-F009-1

June 18, 2015

EX3DV4- SN3ISES
Conversion Factor Assessment
{ = 835 MMz, WGLS RS (H_convfF) { = 1900 MHz WGLS R22 (H_comf)

o0
!

903 c x R . 'D— L3 :(il i‘ "0 1 ;) v.\o”n“*n”.z‘. a“
3 jmm] ijom
i = X s
Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz

02 04 08B 08 10

-08 05 -04 02 00
Uncertainty of Spherical Isotropy Assessment: £ 2,6% (k=2)

10
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h'a- FCC ID: ABLSMJ5108 Report No: HCT-A-1602-F009-1

HCTCO,LLTD

EX3DV4- 5N 3968 June 18, 2015

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

Other Probe Parameters
Sensor Arrangement Triangular
‘Connector Angle (7) S e EERGER
Mechanical Surface Detection Mode enabled
Oplicai Surface Detection Mode T disabled
| Probe Overall Length 337 mm
Probe Body Diameter = 10 mm |
Tip Length - - 3 mm |
Tip Diameter . 2,5mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1mm |
Probe Tip to Sensor Z Calioration Point == ‘ 1 mm
| Recommended Measurement Distance from Surface ' T4mm |
Certificate No; EX3-3068_Jun15 Page 11.of 11
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HCTCO,LTD

FCC ID: A3LSMJ5108

Report No: HCT-A-1602-F009-1

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Bwitzeriand

Accrecited by the Swiss Accrodiaton Servica (SAS)
The Swiss Accreditation Service is one of the signatories o the EA
Mustitateral Agreomont for the recognition of calibration certificates

This caltrabon certficate documents the traceabilty 1o nabional standands, which reakze the phys:

ol ot 59

Tho measwromants and the ancenalnties with confidericy pratabilty are given oo the folkowing pagss and are pan of (he cenificate.

All caltwatons have been conducind n the doasd lab y facity: i ternp {22 = 3§°C and hamidity < 70%.
Caktraton Equipment usad (MATE catical for cahbration)

Primary Standards i Cal Date {Certficate No.) Scheduled Calbeation
Power meter E44198 G541293874 Qt-Apr-15 {No. 247.02128) Mai-16

Power sansor EA412A MY41458087 01-Apr-18 (No. 217.02128) Mar-16

Refarence 3 0B Attersior SN: 55094 {3c) Ot-Apt-15 (No. 237-02128) Mar-18

Reterance 20 66 Attenusbor 5N: 85277 M 01-Apr-18 (No. 297-021321 Mar- 16
Rederence 30 0B Atteountor | SN 85129 (368) 01.Ape-15 (No. 247.02133} Mar-18

Referance Probe ES3OVZ SN 3013 40-Dec-14 (No. ES1.3013_Deci4) Dec-15

DAE4 ‘SN 680 14.Jan-15 {No. DAE4-660_Jan15) Jan-16

Secondesy Stancands ] Check Date (in house) Scheduled Check
ﬁmww us:sgmim A-Aug-24 [in house check Apr-13) In houss choack: Apr-15
Natwork Adalyzar HP 8753E US3TI068% 18.0ct.01 {in house check Oet-14) In houss aheck: Oa-15
Caliorated oy

Approved by

This catbeation centficale shall not be reproduced excent i full wihout wisian appeoval of the laboratory
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FCC ID: A3LSMJ5108 Report No: HCT-A-1602-F009-1
HCT CO,LTD
Calibration Laboratory of §  Schweizerischer Kaibrierdianst
Schmid & Partner G Service suisse détaionnage
Engineering AG s Servizio svizzero di taratura
Zeughousstrasse 43, 8004 2urich, Switzeriand Swiss Calibration Service
Accredited by the Swiss Accradiaton Servico {SAS) Accroditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA
Muititateral Agreomant for the recognition of caiibration cortificates
Glossary:
TSL tissue simutating liquid
NORMx,y,2 sensitivity In frea space
ConvF sensitivity in TSL / NORMx.y.2
DCP dioda compression point
CF crest factor (1/duty_cycle} of the RF signal
ABCD modulation dependent inearization parameters
Polarization » ¢ rotation around probe axis
Polarization 3 # rotation arcund an axis that is in the plane normal to probe axis (8t measurement center),
ig., & = 0 is normal o probe axs
Connector Angle information used it DASY system 1o align probe sensor X to the robot coordmate sysiem

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) EC 62209-1, "Procedure 1o measure the Specific Absorption Rate (SAR) for hand-held devices used in ciose
praximity to the ear (frequency range of 300 MHz 1o 3 Giz)", February 2005

Methods Applied and Interpretation of Parameters:

»  NORMx.y,z Assessed for E-field polarization 8 = 0 {f < 900 MHz in TEM-call; f > 1800 MHz: R22 waveguide).
NORMx.y.z are only intermediate values, i.¢., the uncertainties of NORMx,y.z does not affect the E*-field
uncertainty inside TSL (see below ConvF),

«  NORM()xy.z = NORMx.v,2 * frequency. response (see Frequency Response Chart), This nearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of Convi.

»  DCPxy.2z: OCP are numerical lincarization parameters assessed based on ihe dala of power sweep with CW
signal {no uncertainty required). DCP does not depend on frequency nor meda,

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

o Axy.z Bry.z Cxyz Dry.z; VRxy.z A B, C. D are numerical linearization parameters assessed based on
the data of power sweep for specific moduiation signal. The parameters do not depend on frequency nor
media, VR is the maximum calibration range expressed in RMS voltage across the diode.

o ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for I < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for > 800 MHz. Tha same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical unceriainty values are given. These parameters are
used in DASYA software to improve probe accuracy close 1o the boundary. The sensitivity in TSL corresponds
to NORMzx.y,2 * ConvF whereby the uncertainly corresponds to that given for ConvF, A frequency
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to + 100
MHz.

o Sphencal isotropy (3D deviation from isotropy): in a field of fow gradients realized using s flat phantom
exposed by a patch antenna.

s Sensor Offssl: The sensor offset correspands to the offset of vinual measirement center from the probe tip
{on probe axis), No tolerance required.

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

Certificate No: ET3-1605,_Apris Page 2of 11
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FCC ID: A3LSMJ5108

Report No: HCT-A-1602-F009-1

ETIOVE~ SN 1605

Apdl 27, 2015

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Basic Calibration Parameters

Sensor X Sensor Y | Sensor £ Unc (k=2) |
Norm (uV/(Vim)')" 149 1:91 1.61 2101 %
OCP (mV)" 100.4 99.7 100.3
Moduiation Calibration Parameters
[DiD” ] Communication System Name ™1 a 8 ¢ D | VR | Unc
- . _l a8 | dByuv | 48 mv {k=2}
o | cw L.x | o0 0.0 10 | 000 | 1896 | %30%
1 Y1 00 0.0 10 | T edz |
| 2| 00 | 0o 1.0 | 777

prabability of approximately 95%.

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

A The uncanainties of NormX.Y .2 do not attect the E*-tield urcartainty inside TSL (soe Pages 5 and 8)

"N 15 y uncertainty nol requinec

n e
 ncerainty s determingd using the max. deviation from lineas resparme applying rectangutsr dstibution and & expressed for the scuare of e

Sald value
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FCC ID: ABLSMJ5108 Report No: HCT-A-1602-F009-1
HCTCO,LTD

ETIOVH- SN1605 April 27,2015

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Calibration Parameter Determined in Head Tissue Simulating Media

£ (MHz) © P%’_ co?::nc)u i ConvF X T ConvFY | ConvFZ | Alpha® mﬁ m
750 419 0.89 6.64 6,64 584 0.26 300 | £120%
835 415 0,90 6,33 6.33 £.33 0.28 300 | 2120%
900 415 0.97 614 .14 .14 0.31 300 | +120%
1450 405 1.20 537 5.37 537 0.45 264 | £120%
1750 40,1 1,37 5.20 5.20 5.20 0.73 215 | £120%
1900 40.0 1.40 5.01 5.01 5.01 0.80 212 | £120%
1950 40.0 1.40 4.94 4.94 4.94 0.80 2.05 £120%
2300 395 1.67 arr 477 477 0.80 188 | £120%
2450 392 1.80 4.57 4.57 457 0.85 175 | £120%

‘Frmvmmmmxd:IWDMxodeos‘mMle-Nnomlemn maurutmbdlnxsomz Tho
uncartainty is the RSS of the Convi uncartsrty al calibration fre cy and tha y #or the § y bard. F

e 300 MH2 i = 10, 25, 40, 50 and 70 MKz for Comv assessmonts 31 30. 84, 128, 1somzzomumm-cy AbonSGHr'mqmmy
validity can be extended to + 110 MHz

¥ A frequencies below 3 GHZ, the validity of tissue parameters {& and a) can bo rolaxed o + 10% # liquid compensation fomwis © apphed to
meastred SAR values. A froquencies above 3 Gz, the valdity of isson peramaterns (¢ 800 =) & rostncted to = 5% The uncertanty & the RSS of
the ConvF uncartainty for indicated large! tissue

Y AphaiDepth are determined during caibeation. SPEAG that the due to the boundary effect after compensation is
ahways bess than £ mtofwmmesm3mmmzzvammu@Qumymwmwrmmm
dameser from hw boundary.
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HCT FCC ID: A3LSMJ5108 Report No: HCT-A-1602-F009-1

HCTCO,LLTD

ET30V6- SN, 1605 Apri 27, 2015

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity | Depth © Unct.

f{MHz) | Permittivity” (srm)" ConvFX | ConvFY | ConvFZ | alpha® | (mm) {(k=2)
750 55.5 0.96 6.21 6.21 8.21 0.30 2.71 +12.0%
835 652 097 | &1 £.11 .11 030 | 300 | £120%
1750 534 1.49 4.6 466 4,68 0.80 262 | £120%
1900 53.3 1.52 454 4.54 4.54 0.80 282 | £320%
2450 52.7 1.95 4.18 4.18 4,18 0.79 1.80 | £120%

< Frequency waidty above 300 MHz of + 100 Mz coly aoplies for DASY va,4 and higher (ee Pags 2), #ise € s resincted to + 40 Mz, The
uncartainty 15 the RS of the Convl wsaTanty at calibration frequancy aad the uncetainty for the indicated frequency band, Frequency valicity
below 300 MHz is + 10, 25, 40, 50 and 70 Mz for ConvF assessments at 30, 64. 1265, 150 and 220 MHz raspoctively. Above 5 GHz Iregusncy
validity can be axsanced 10 + 110 MHz

" &1 fraquancies below 3 GHa, he validity of $33ue paramaters (= and «} can be relexed 16 2 10% If iquid comp
measured SAR values. At frequencies abave 3 GH the validty of ssus parameters (L and o) is reatricled o t 5% Tha uncenanty is the 7RSS of
the Com# uncertainty for indicated target tissue parametars.

* Apha/Degth are deloeminad during caltrasion, SPEAG warrants tat the remannng destalion due 10 ths boundary effect after compersstion i
ahweys 055 than + 1% for frequencies baiow 3 GHz and batow 2 2% for frequancies batwesn 3-6 GHx al any dstance larger than half the probe o
dameter from she bourdary

formiuds is spoied 10
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FCC ID: ABLSMJ5108

Report No: HCT-A-1602-F009-1

ET30VE- SN.1605

Frequency response (normalized)
T
.

(=]
~J

(=]
o

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

Apnil 27, 2015

@
N
R e T SR B

Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)

Certificate No: ET3-1805_Aor15
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HCT FCC ID: A3LSMJ5108 Report No: HCT-A-1602-F009-1

HCTCOLLTD

ET3DVE- SN.1605 Apal 27, 2015

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM f=1800 MHz R22
® L J . L] “ L

@

o

s PP EP - B S i o S LIS S I ST

‘D -

C | v s 4 — ' i 4
| 3 o
ok [
[ B s @
o -z "\'lj "‘f{n 3500 Wiz
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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HCT FCC ID: A3LSMJ5108 Report No: HCT-A-1602-F009-1

HCTCOLLTD
ET3DVG- SN:-1605 April 27, 2016
Dynamic Range f(SARpead)
(TEM cell , fovw= 1900 MH2)
10°- e 3 T
10°4 —
! o
-~y o
'E—, o ol oo e e ot b o ey !.?“.."..' — o b >4
jo ] /1
w { R R §
‘S : I3 L P N R4
- 0 % o
{ v 1
1Q° gt {
167 107 10 10” 10! 10°
SAR [mWiem3}
] o]
not compensaied compensated
]
@
S . bk ;
B o - ‘._A-..o-“ft.'—f‘ :-: B B i s e, @ s e DTS
E
w
= w; 102 104 108 7 10! 101
SAR [mW/em3)
+) LN
net compansated cCompensated
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: ABLSMJ5108 Report No: HCT-A-1602-F009-1
HCTCO,LTD

ET3DVE- SN.1605 April 27, 215

Conversion Factor Assessment

=835 MHz WGLS R® (H_conmvF) 1= 1800 MHz WGLS R22 (H_conw)
15~ w-
1 n:
i v
£ P
=
; ﬁ ‘
19— =
s =
004 e e e e BN i
0 0 x ¥ o w0 w0 & L 0 2 2 £ ® .
2 frve] slwrel
s *) KT =

Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz

10 08 06 04 02 00 02 04 06 D3 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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h'a- FCC ID: ABLSMJ5108 Report No: HCT-A-1602-F009-1

HCTCO,LLTD

ET30VE- SN 1805 April 27, 2015

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Other Probe Parameters
Sensor Arrangemant Tnangular |
Connector Angle () [ B&7
“Mechanicat Surface Detaction Mode T enabled
| Optical Surface Detaction Mode disabled
Probe Overall Length 337 mm |
“Probe Body Diameter 10 mm |
Tip Length S 10 mm |
Tip Diameter B.8mm
Probe Tip o Sensar X Calibration Point ' 27 mm |
{ Probe Tip to Sensor Y Cakbration Point ' 27mm |
"Probe Tip 1o Sensor Z Cailbration Point 27 |
Recommended Measurement Distance from Surface J = 4mm |
Certificate No: ET3-1605_ApriS Page 11 of 11
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FCC ID: A3LSMJ5108

Report No: HCT-A-1602-F009-1

HCTCO,LTD

Calibration Laboratory of S, ek, . _— o

Schmid & Partner S=2 “ g W.omuo':::u.n
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzariand

Aecredited by e Swiss Accredtatian Sarvice (SAS)
Thu Swiss Accreditation Secvice is onw of the signatories to the EA
Multitateral Agreement far the recegnition of calibration centificates

Calibration date:

This cattration conficate gocuments the traceatyity to national standards, whech realze the phy unes of 151
The and the ey with confidence protiabilty ate given on the foliowing pages and dre part of the cenificate.
Al cabtr have been cond n the closed lab y facinty: petature (22 « 3)°C snd humidity < 70%,
Catbration Equipmernt wsed (MATE critical for calibeation)

Standarts 0 Cal Date (Cortficate Na ) Scheduted Calbraton

Power mates EA41658 GB41293874 Qt-Apr-15 (No. 257-02128) Mar-10

Power sensar E4412A MY41408087 01-Apr15 (Na 217-02128) Mar 18

Ref 3 B Anenuarior SN. 55062 () O1-Apr-15 (No. 217-02120) Mar-16

Ruterence 20 uB8 Ateouator BN 55277 (20x) 01-Apr15 (Na 21702132) Mar- 18

Reference 30 B Anieouator | SN. $5129 {300) Q1-Apr-15 (No. 217-02133) Mar-10

Rutwrence Probe ES30V2 SN 3013 30-Dec-14 (Na. E53-3013_Dec14) Dec-18

DAE4 SN. 560 14.Jan 15 (Na. DAE4-880_Jan18) Jan 16

Secondary Standands D Check Dato (i house) Scheduied Check
|_RF genarater HP 8648C US38420U01700 4-Aup98 (in house check Apr-13) in house check: Ape-18
Network Analyzes HP B753E US3T300585 18-0c141 (n houso check Oct-15) In house chock: Oct-18

Function
Caltratad by L aboraliny
Aporoved by

This calibration certificate shall not be reprduced excest in full without written spproval of the labaratary

Certificate No! EX3-3797_Novwis
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FCC ID: A3LSMJ5108 Report No: HCT-A-1602-F009-1
HCT CO,LTD
Calibration Laboratory of AN, Bk o
Schmid & Partner SN g luvh-udmd'::mm
Engineering AG % Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerand ‘-,,,‘ﬁl\ S Swiss Calibration Service
Accredied by fhe Swiss Accredtation Serace (SAS) Accreditation No.: SCS 0108
The Swiss Accroditation Servica is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration centificates
Glossary:
TSL tissue simulating liquid
NORMx.y,z sensitivity in free space
ConyF sensitivity in TSL / NORMx
pDcP diode compressan point
CF crest factor (1/duty_cycie) of the RF signal
A.B.C.D modulation dependent linearization parameters
Polarization p @ rotation around probe axis
Polarization 5 8 rotation around an axis that is in the plane normal to probe axis (at measuremant centar),
Lo, 9 =01 normal to probe axis
Connector Angle Information used in DASY system to align probe sensor X to the robot coordinate systom

Calibration is Performed According to the Following Standards:

8) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Spacific
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 Measuremen! Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:
NORMy,y,z- Assessed for E-field polarization 8 = 0 {f < 900 MHz in TEM-cell: > 1800 MHz: R22 waveguide)
NORMx.y,z are only intermediate values, |.6., the uncertainties of NORMx,y.z does not affect the E”-fiald
uncertainty inside TSL (see below ConvF).

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

e DCPx,y.z: DCP are numerical linearzation parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depand on frequency nor media.

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

o Axyz Bxy.z Cxy.z Dxy.z VRxyz A B, C, D are numerncal ingarization 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 calibration range expressed in RMS voltage across the diode.

* ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distnbutions 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 uncenainty values are given These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sansitivity in TSL corresponds
to NORMx.y.z * ConyF whereby the uncertainty corresponds to that given for CanvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to £ 100
MHz

* Spherical isolropy (3D deviation from isotropy): in & field of low gradients realized using a fiat phantom
axposad by a patch antenna.

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

* Connector Angle: The angle Is assessed using the information gained by determining the NORMx (no
uncertainty required)

Certificasts No: EX3-3787_Novis Page 20l 11
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Probe EX3DV4

SN:3797

Manufactured:  April 5, 2011
Calibrated: November 24, 2015

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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HCT FCC ID: A3LSMJ5108 Report No: HCT-A-1602-F009-1

HCTCOLLTD

EX30Va- SN-3787 November 24, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Basic Calibration Parameters

Sensor X Sonsor Y Sensor Z Unc (k=2)
| Norm (uVi(vim)’)® 0.62 0.58 0.56 +10.1%
| DCP (mV)" a9 5 97.0 98.4
Modulation Calibration Parameters
uio c ication System Name ‘ A | 8 c 1) VR Unc"
d8 dBvVuv a8 mv (k=2)
0 cwW I x| oo 0.0 10| 000 | 1775 | 25%
[ ¥ 0.0 0.0 10 1769 ol
| 2 0.0 0.0 1.0 L ms ] ]

The ref)oned uncertainly of measurement is stated as the standard uncertainty of measurement
muitiplled by the coverage factor k=2, which for a normal distribution corresponds lo a coverage

probability of approximately 95%.

* The uncertairies of Normn XY, Z do not affect the E*-fisld uncertarty insice TSL [see Pages 5 and 8)
¥ Numerics! ineanzation parasmater: uncertainty not requined.

' Uncenantty 15 determined uang the max, d Non from bnear T RPEiyiIng rectangular GsIHEUBoOn And M exp < for Ihe scuarm of the
fald vivow
Centificats No: EX3-3707_Nov15 Pago 4 of 11
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FCC ID: ABLSMJ5108 Report No: HCT-A-1602-F009-1

HCTCO,LLTD

EX3DV4- SN3797 November 24, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Calibration Parameter Determined in Head Tissue Simulating Media

Retative Conductivity Dopth ® Unc
f{MHz)® | Permittivity” (Sim)" ConvE X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)

750 41.9 0,89 9.38 9,38 9.38 0.32 096 | +120%

835 41.5 0.0 B.98 B.98 8.99 0.16 178 | $120%

800 415 097 8.86 B.85 8.88 0.21 153 | £120%

1450 405 1.20 7.73 7.73 7.73 0.15 177 | £120%

1750 40.1 137 7.85 7.85 7.85 0.35 080 | £120%

1900 40.0 1.40 761 761 7.61 0.34 080 | £120%

1950 40.0 1.40 7.32 7.32 7.32 0.39 083 | £120%

2300 5 167 1.21 r.27 7.27 0.39 085 | £120%

2450 392 1.80 .90 6.90 6.90 0.40 080 | £120%

2600 38.0 1.96 6.68 668 6.68 048 080 | =120%

3500 KTA:) 2.91 8.61 6.61 6.61 0.39 089 | 2131%

5200 36.0 4.66 4.80 4.80 4,80 0.40 180 | 2131%

5300 35.9 4.76 4,59 459 4.58 0.40 180 | 2131%

5500 356 496 452 4,52 452 0.45 180 | 2131%

56800 355 5.07 421 4.21 421 0.50 180 | #131%

5800 353 5.27 420 4.20 4.20 0.50 180 | £131%

e e S o e i s -y T

balow 300 MHz s ¢ 10, 25, 40, 50 ana 70 MHz for Convf assasements at 30, 64, 128, mwmwm GHz Yequency
Mmhmmw:"om

" At froquencies bulow 3 GHz. the vaildity of lissue parameten (¢ and o) can be relsd 19 + 10% If Sgud compensation fonmus & applied to
measured SAR vaes At froquencies above 3 GHz. the validity of tssue parnmeters (e and o} s restncied 1o £ 5%, The uncertainty 8 tha RSS of
the ConvF unwmbtndu-dmgdmmm

“ Alpha/Deginh are SPEAG watronts that the remaining devistion due 10 the boundary sffect after

atways less than ¢ mumm:ammw:nummucmmmcmuuwmmmmm
dismeler from the bowndery
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FCC ID: ABLSMJ5108 Report No: HCT-A-1602-F009-1

HCTCO,LLTD

EX30V4- SN-3797 November 24, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth* Unc

1(MHZ)© | Permittivity” (S/m) ConvF X | ConvFY | ConwFZ | Alpha® | (mm) (k=2)
750 555 0.96 9,39 9.39 9.39 0.29 116 | +£120%
835 §5.2 0.97 9.17 9.17 9.17 0.32 108 | £120%
1750 534 1.49 7.52 752 | 7852 0.42 080 | £120%

1

1900 53.3 1.52 7.32 7.32 7.32 0.31 0.97 +120%
2450 52.7 195 | &% £.01 8.91 0.34 085 | £120%
2600 525 216 | 675 675 6.75 0.18 000 | £120%
5200 49.0 5.30 4.24 4.24 424 0.50 1.90 +13.1%
5300 489 542 4.07 4.07 4.07 0.50 1.90 131 %
5500 486 566 3.80 3.80 3.80 0.55 1.90 +£13.1%
5600 48.5 5.7 3.54 354 3.54 0.60 1.90 +13.1%
5800 48.2 6,00 3.84 384 384 | 060 1.90 +13.1%

" Frequency valldity above 300 Mz of £ 100 MHz ondy anples foc DASY vd 4 and higher (soe Page 2). alse # is reatricted 1o = 50 MHZ. The
uncstakty s the RSS of me Conyf uncetainty st caliboation Smquency sed the ur y for the frequancy band. Frequency validity
Bedow 300 MHz s = 10 25, &0, 50 and 70 MMz for ConvF assessmants &t 30, 84, 123 |5ommummp-cm¢, Above 5 GMz fregquency
viiddy can be extended to £ 110 Mz

M Irequencies Delow 3 GHz. the valiiity of tssus paramaiers {= and o) can be relixad 1o 2 10% I bgued compensaton fomula is appsed 1o
measured SAR values. At froquencies sbove 3 Ghiz, the validty of tissue parseneten (c and o) = restricied (0 £ 5%. The uncertainty is the RSS of
the ComvF uncertainty for indicated farget tissue parameten

“ Alpha/Depsh are during calb 1, SPEAG wartants that (e remaining devialion dus 10 the boundury sflect afer compansalion s
ahenyn less than = 1% 10r froguancies befow 3 Gz and below £ 2% for fraguencins between 3-6 GHz at any dstance lnrgor than had the probe tp
Sametar from the boundary
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Report No: HCT-A-1602-F009-1

EX3DV4- SN 3797

Frequency response (normalized)

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

November 24, 2015

0 500 1000 1500 2000 2500
f [MHz]

Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)
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HCTCOLLTD

EXI0OVa. SN.3T8e7

Novembear 24, 2015

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22
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T Y Tat .
ig
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Carntificate No: EX3-3797 Nov15
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EX3DV4- SN3T97 November 24, 2015
Dynamic Range f(SAR}cad)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)

Cerlificate No: EX3-3797 _Novis Page 9 of 11

F-TP22-03 (Rev.00) 140 /177

HCT CO., LTD



-
FCC ID: A3LSMJ5108
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Report No: HCT-A-1602-F009-1

EX30VA- SN.3797 November 24, 2015

Conversion Factor Assessment

= 835 MHZ WGLS RS (H_comf) = 1900 MHz WGLS R22 (H_convF)

: \‘ a?
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i;l ¥
£
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o \
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(] = = - “ - - 4 . w ] £ » = - -
el =
£ 2] 41 3]
e i - RNt

Deviation from Isotropy in Liquid
Error (¢, 9), f = 900 MHz

10 08 08 04 02 00 02 04 ©6 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EXIDV4- SN3797 Novernber 24, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797

Other Probe Parameters

| Sensor Arrangement Trinngular

{ Connector Angle (*) 675

'\ Mechanical Surface Detection Mode enabled

l’o;amn Surface Detection Mode ' disabled |
Probe Overall Length 337 mm

| Probe Body Diameter 16 mm |

[ Tip Length amm |

*7 Tip Diamoter 2.5mm

\‘ ‘Probe Tip to Sensor X Calibration Point 1 mm

1' Probe Tip to Sensor Y Calibration Pomt 1 mm

. Probe Tip to Sensor Z Calibration Point 1 mm

l Recommended Measurament Distance from Surface 1.4 mm

Cartficate No: EX3-3787_Nov15 Page 110l 11

F-TP22-03 (Rev.00) 142 /177 HCT CO., LTD



-
‘—rC'- FCC ID: A3LSMJ5108 Report No: HCT-A-1602-F009-1

HCTCO,LLTD

Attachment 4. — Dipole Calibration Data
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FCC ID: A3LSMJ5108 Report No: HCT-A-1602-F009-1
HCT CO,LTD

Calibration Laboratory of s, Schwsizerischer Kalibrierdienst

Schmid & Partner % 8 Sorvice suisse d'étalonnage
Engineering AG g C  garviaio svizzero o taratura

Zoughausstrasse 43, BO04 Zurich, Switzertand % ,.ﬁ‘\_.\? S Swiss Calibration Service
Actreded by the Swss Accreditation Service [SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Muttilateral Agr for the gnition of calibration certificates

ctiet  HCT (Dymstec) Cartificate No: DB35V2-4d165_Novi15
|CALIBRATION CERTIFICATE

|

| Objoct DB35V2 - SN: 4d165

Calbration procodure{s) QA CAL-05.v0

Calibration procedure for dipole validation kits above 700 MHz
Calitration clate: November 24, 2015

This calibeittion contificate docummmnts the tracoabiity 10 national standards, which realize the physical unas of measurements {S1).
The measuraments ard the wan with lidence probability are given on the following pages and are part of the ceniicnte

Al calibrtions have boen conducted In the closed laboratory Taciity: enviconment lempaature (22 = 35°C and humidity « 70%

Cabtration Equipment used (MATE critical loe caltration)

Primary Standards [10# Cal Date (Certifcate No.} Schaduled Calration

Powar meter EPM-442A GRIT4E0704 67-0ct-15 (No. 217-02222) 0ct-16

Powar sensor HF 8431A USI7292783 07-0ct-15 (No 217-02222) Oc2-16

Power sarsor HP 84814 MY&31062317 07-0ct- 15 (No. 217-02223) Oct-16

Feforenco 20 d8 Aenusior SN 505 (20%) 0t-Apr15 (No. 217-02131) Mas-18

Type-N mismatch combination | SN-6047.2708327  G1-Apr-15 {No. 217-02134) Mar-18

Raferonce Probe EXIOVA | s 7340 30-Dec-14 (No. EXS-7349_Dectd) Dec-15

DAE4 | 8N: 601 17-Auge15 (No. DAES-601_Aug15) Aug-16

Secondary Standards 10" Cheock Date (n hoose) Schedued Check

AF ganeratoe AAS SMT-06 l 100872 15-Jun-15 (n house check Jun-15) In house check: Jun-18

Netwark Anatyzer HP B753E USITIN0SHS 54206 18-Oct01 (in house chack Oct-15) in house check: Oct-16
Hame Function Signature

Calibvated by Michasl Wber Latioratory Techaican Iw
—
Approved by Katja Pokovic Tecnnical Manaper %g

Issued: November 24, 2015

This calibrabion certificate uhall hot Do repeoduced eacept in full without weittan approval of the laboratory.

Certificate No: D835V2-4d165_Novis Page 1ot 8
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FCC ID: A3LSMJ5108 Report No: HCT-A-1602-F009-1
HCT COLLTD
Calibration Laboratory of U, Schwelzoriachor Kalibrierds
Schmid & Partner % Service suisse d'étalonnage
Engineering AG 2 X Servizio svizzero i taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland ) ,‘ﬂw\? Swiss Calibration Service
Accredited by the Swiss AccredRution Service (SAS) Accreditation No.: SCS 0108

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

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 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:
8) 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.

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

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

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

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

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

Cenificate No: DBISV2-4d185_Novis Page 2018
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FCC ID: A3LSMJ5108

Report No: HCT-A-1602-F009-1

HCTCOLLTD
Measurement Conditions
DASY system configurstion, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapoiation
Phantom Modular Flat Phantom
Distance Dipole Conter - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, 62 = 5 mm
Frequency 835 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations wera apphed.
Tempersture Permittivity Conductivity
Nominal Head TSL parameters 220°C “"s 0.90 mho/m
Measured Head TSL parameters (220202)"C 4126=6% 0.92 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 229 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.08 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.49 Wkg
SAR tor nominal Head TSL parameters normalized to 1W 5.90 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied
Tamperature Permittivity Conductivity
Nominal Body TSL parameters 220'C 552 0.97 mha/m
Measured Body TSL parameters (220+02)"C 55626% 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 240 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 measured 250 mW input power 1.58 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

6.25 W/kg = 16.5 % (k=2}

Certicate No: DB35V2-40165_Nov15
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point S21Q-47L
Retum Loss -260dB

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 4780Q-68Q
Ratum Loss -22.74d8

General Antenna Parameters and Design

I Eloctrical Detay (one direction) I 1440 ns ]

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

The dipole is made of standard semingid coaxial cable, The center conductor of the feeding line 15 directly connected 10 the
second arm of the dipole, The antenna is therefore short-circuited for DC-signals, On some of the dipoles, small end caps
are added io the dipole arms in order 10 improve matching when loaded according to the position as expiained in the
"Measuremant Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard

No expessive force must be applied 1o the dipole arms, bacauge they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufacturad by SPEAG
Manulactured on December 28, 2012
Certificate No: DB35V2-4d165_Nov15 Page 4ol 8
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DASYS Validation Report for Head TSL

Date: 24.11.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DB35V2 - SN: 4d165

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

Medium parameters used: [ = 835 MHz: 0 = 0.92 S/m; & = 42.6; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
o Probe: EX2DV4 - SN7349; ConvF(9.77,9.77, 9.77); Calibrated: 30.12.2014;
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAEA Sn601; Calibrated: 17.08,2015
« Phantom: Flat Phantom 4.9L; Type: QDOOOP49YAA: Serial: 1001

« DASYS252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 60.39 V/im; Power Drift = 0.02 dB

Peak SAR (extrupolated) = 3.40 Wikg

SAR(1 g) = 2.29 W/kg: SAR(10 g) = 149 Wikg

Maximum value of SAR (measured) = 3.03 W/kg

ass

0dB =3.03 W/kg =481 dBW/kg

Cantificate No: DB3SV2-40165_Nov15 Page 5ot 8
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Report No
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Impedance Measurement Plot for Head TSL
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Report No: HCT-A-1602-F009-1

DASYS5 Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz: Type: D835V2: Serial: D835V2 - SN: 4d 165

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

Medium parameters used: { = 835 MHz; o = 0.99 S/m; & = 55.6: p = 1000 kg/m’
Phantom section: Flat Section

Measurement Stundard: DASYS (IEEE/TEC/ANST C63.19-2011)

DASYS52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(9.72, 9.72, 9.72); Calibrated: 30,12.2014;

Sensor-Surface: | 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn601; Calibrated: 17.08.2015
Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

DASYS52 52.8.8(1222); SEMCAD X 14.6.1((7331)

Date: 24.11.2015

Dipole Calibration for Body Tissu¢/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 61.95 Vim; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 3.54 Wikg

SAR(I g) = 2.4 W/kg: SAR(10 g) = L.58 W/kg
Muximum value of SAR (measured) = 3.17 Wikg

Centificate No: DB35V2-4d165_Nov15 Page 7of 8
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FCC ID: ABLSMJ5108 Report No: HCT-A-1602-F009-1

Impedance Measurement Plot for Body TSL
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Report No: HCT-A-1602-F009-1

Calibration Laboratory of

% £ 7, G Schweizerischer Kalibrierdienst

Schm!d & F_’artner % c Service sulsse d'étalonnage
Engineering AG Ty Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland N S Swiss Catibration Service

Aocredited by the Swiss Accreditation Secvice (SAS)
The Swiss Accreditation Service is ane of the signatories to the EA
Multitatoral Agr t for the gnition of calibration cortificates

HCT (Dymstac)

Accreditation No.: SCS 0108

Chient

Certiticate No: D1900V2-5d032_May15

CALIBRATION CERTIFICATE

Objoct D1900V2 - SN: 5d032

| Cailyation procedure(s)

QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz

Gallbration date: May 20, 2015

This calibeabion cedificata documents the tracaabilly 1o raficnal standands, which realize the physical units of maasurements {S1)
Tha measuraments and the . ras with confidence probability dre given on the folowing pages and are part of the certificate,

AZ ealiteations have been canducted In the clased iaboriary facity: endrcomant tsmparature (22:= 31°C and humidity < 70%
Callorabion Equipenent usad (MATE critical for caiibestion)

[ 104

Primary Standards Cail Date (COﬂMOMD NoJ Scheduled Calitration

Powar meter EPM-4424 | GBaras0T04 07-0ct- 14 {No. 217-02020) Oct-15

Power sensor HP 84314 | US37252783 07-0ct-14 (No, 917.02020) Oct-15

Powear sansor HP 84814 | My21082317 O7-Oct-14 (No. 217-02021) Oct-15

fleterance 20 d8 Atenuator SN: 5058 {20k} D1-Apr-35 (No, 217-02131) Mar-16

Tyse-N migmalch combination | SN:5047.2 (06327 O1-Apr-15 (No. 217-02134) Mar-16

fefarence Probs ESIOV3 | sN: 3208 30-Dec-14 (No, ES3-4206_Dec14) Dec-15

DAEA I SN: 601 1B-AUg-14 (No. DAEG-801_Augid) Aug-15

Secondary Standards liow Check Date {in houss) Schoduled Chiack

RF generator RS SMT-06 | 100008 04-A1g-38 (i house check Oct-13) I houss check; Oct-16

Notwork Analyzor HP 8753E | usdras0sas 54208 18-Oct-01 (in house chack Oct-14) In howuse eheck: Oct-15
Name Function Signature

Calibwated by: Let Klysnor Laburatory Technician W ﬂ

Approved by Katja Poxovic Technical Manisger

Issued: May 20, 2015

This caliteation cortificate <hall not ba reprochuced axceat in full without weitten approval of the |aborstory
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FCC ID: A3LSMJ5108 Report No: HCT-A-1602-F009-1
HCT COLLTD
Calibration Laboratory of G  Schweizerischer Kalibrierdienst
Schmid & Partner ¢ Service sulsse détalonnage
Engineering AG Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland S swiss Calibration Service
Accrediiod by the Swiss Accreditation Senvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multiiaterat 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, “[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) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/S Systemn 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.

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 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 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%.

Certficate No: D1900V2-50032_May15 Page 20t 8
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FCC ID: A3LSMJ5108

Report No: HCT-A-1602-F009-1

HCT COLLTD
Measurement Conditions
DASY system configuration, as far as nol given on page 1.
DASY Vaersion DASYS V528.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution ax, dy, dz = 5mm
Frequency 1900 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were apphied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220C 400 1.40 mha/m
Measured Head TSL parameters {(220202)°C 38928% 1,37 mho/m £ 6%
Head TSL temperature change during test <05°C —eee —
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mW input power 10.2 Wikg
SAR for nominal Head TSL parameters normalized to 1W 41.1 Wikg = 17.0 % (ku2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input powes 533 Wikg
SAR for nominal Head TSL paramelers normalized 10 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 52.7286% 1.5 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 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 541 Wha
SAR for nominal Body TSL parameters notralized to 1W 21.7 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, transiomed to feed point 5130+52i0
Return Loss -255dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 47444 55Q
Retum Loss -2424d8

General Antenna Parameters and Design

| Etoctrical Delay (one direction) | 1,195 ns |

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

The dipote is made of standard semirigid coaxial cabie, The center conductor of the ferding line is directly connected to the
second am 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 Imprave matching when loaded according 1 the position as explained in the
"Measurement Conditions™ pasagraph. The SAR data are not affected by this change, The overall dipoie length is still
according to the Standard,

No excassive force must be appiied to the dipole arms, because thay méght bend or the soldered connections neas the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 17, 2003
Cortificate No: D1900V2-54032_May15 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 20.05.2015
Test Laboratory; SPEAG, Zurich. Switzerfand
DUT: Dipole 1900 MHz; Type; D1900V2; Serial: DI1900V2 - SN: 54032

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

Medium parameters used: f = 1900 MHz; & = 1.37 S/m: g, = 38.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: ES3DV3 - SN3205: ConvF(35, 5, 5); Calibrated: 30.12.2014,
o  Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn6l){; 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 grnd: dx=3mm, dy=3mm, dz=5mm
Reference Value = 99.0¢0 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 18.6 Wikg
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/kg = 11.04 dBW/kg
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impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 20.05.2015
Test Laboratory: SPEAG. Zurnich, Switzerland
DUT: Dipole 1900 MHz; Type: DI900V2: Serial: D1900V2 - SN: 5d032

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

Medium parameters used: f = 1900 MHz: 6 = 1.51 S/m; & = 32.7, p = 1000 kg/m'
Phantom section: Flat Scction

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

DASYS52 Configuration;
« Probe: ES3IDV3 - SN3205; ConvF(4.65, 4.65, 4.65), Calibrated: 30.12.2014;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 3.0 (back}); Type: QDOOOPSOAA; Serial: 1002

» DASYS252.8.8(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(I g) = 10.2 W/kg: SAR(10 g} = 5.41 W/kg
Maximum value of SAR (measured) = 12,8 Wikg

-3.80
-71.60
-11.40

-15.20

-19.00

0dB =12.8 W/kg = 11.07 dBW/kg
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Impedance Measurement Plot for Body TSL
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Report No: HCT-A-1602-F009-1

HCTCO,LLTD
Calibration Laboratory of R\ §  Schweizerischer Kalibrierdienst
Schmid & I?artner R — c Service suisse d'étalonnage
Engineering AG e Seryizio svizzero di taratura
Zeughausstrasse 33, 8004 Zurich, Switzerland 7o S swiss Calibration Service

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

Multilateral Agreement for the recognition of calibration certificates

Chient Certificate No: D2450V2-743 May15

CALIBRATION CERTIFICATE

Oject D2450V2 - SN: 743
Calibrstion procedurels) QA CAL-0549 : S

glibration procedure for dipole validation kits-above 700 MHz
Calibration date: May 19, 2015

Thia caibration cartificate documaeits tha traceatilily 10 national standards, which reakza the physical units of measuremants (S1)
The measurements and 1ha uncerainiies with contidence peobabiity ace given on the foflowing pages and are part of the cerificate.

Caliteation Equipmant used (MATE vriical far calibration)

Al calibrations have been conducied in the casod laboralory fadiity: eavironment fempariture {22 = 3)"C and humidity < 70%.

Primary Standarcs LD # Cal Data (Certiicate No.) Scheduled Catbration

Power meter EPM-442A | GBa7as0T0s 07-Oct-14 (No. 247-02020) Oct-15

Power sansor HP 84812 USa7202783 O7-Oct-14 (No. 217-02020) Oct-16

Power sensor HP B481A MY41092317 07-Oct-14 (No, 237-02021) Oct-15

Reference 20 4B Atlenissior SN: 5058 (20K) 01-Apr-16 (N, 217-02131) Mar-16

Typa-N mismatch combination SN 50472/ 05327  O1-Ap-15 (No. 217-02134) Mar-16

Roferonce Probe ES30V3 SN: 3205 30-Dec-14 {No. ES3-3205, Dectd) Dec-15

DAE4 SN: 601 18-Aug-14 {No. DAES-E01_Aug14) Abg-15

Secondiry Standards 10 # Check Data (in house) Scheduled Chack

AF generator R&S SMT-06 100005 02-Aug-22 (in house check Oct-13) In house check: Oct-18

Natweek Analyzee HP B753E US3ATIN06E8s 54206 18-Oct-01 (in house chack Oot-14) In house check: Oct-15
Name Function ¥

Calitreied by: Michae! Webet  Labaraiory Tachnician 7 %_

£ ’
Approved by, Kitja Pokowic Technical Manager.

Issued: May 20, 2015

This calibeation centticate shall not be reprocucad axcept In full without written aporoval of the
Certificate No: D2450V2-743_May1s Page 10f8
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Zeughaussirasse &3, 8004 Zurich, Switzorland Y ,,ﬁ\‘f S Swiss Calibration Service
Accredited by the Swiss Accreditation Senvics (SAS) Accreditation No.: SCS 0108

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

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) |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

¢) 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 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 dipele
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 95%.
Certificate No: D2450V2-743_May15 Page 2 of &
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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 Modutar Fiat 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 {226=202)°C 3789+6% 1.84 mho/m £6 %
Head TSL temperature change during test <0.5°C - e
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.6 Wikg
SAR for nominal Head TSL parameters normalized to 1W 53.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR maasured 250 mW input power 5.32 Wikg
SAR for nominal Head TSL perameters normalized to 1W 25.0 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220'C 527 1,95 mho/m
Measured Body TSL parameters (220£02)°C 507 +6% 203 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 13.4 Wikg
SAH for nominal Body TSL parameters notmalized 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 paramaters narmatized to 1W 24.4 Wikg 2 16.5 % (k=2)
Cortiticate No: D2450V2-742_May15 Page3of8
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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 -246dB

Antenna Parameters with Body TSL

Impadance, translormed to feed point 5140+6.1jQ
Return Lass -2424d8

General Antenna Parameters and Design

| Esectrical Detay (one direction) [ 1160 ns |

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connecied 1o the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals, On some of the dipoles, srall end caps
are added 1o the dipole amms in order to improve matching when loaded according to the position as explained i the
*Measurement Conditions® paragraph, The SAR data are not affected by this change. The overall dipole length is st
according to the Standard.

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

Additional EUT Data

Manutactured by SPEAG
Manufactured on December 01, 2003
Certificate No: D2450V2-743_May15 Page 4 of 8
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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 §/m; &= 37.9; p = 1000 kg/m"
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: ES3DV3 - SN3203; 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: Serial: 1001

o DASYS252.8.8(1222); SEMCAD X 14.6,10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (TxTx7)/Cube O:
Measurement grid: dx=5mm, dy=5mm, dz=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 W/kg = 12,48 dBW/kg
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Impedance Measurement Plot for Head TSL
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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 MHz: 6 =2.03 S/m; & = 50.7; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
e Probe: ES3DV3 - SN3205: ConvF(4.32, 4,32, 4,32); Calibrated: 30.12.2014;
s Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 (back): Type: QDODOP30AA; Serial: 1002

« DASYS252.8.8(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=5mm, dy=5Smm, 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 W/kg

dB

-4.80
-3.60
-14.40
-19.20
-24.00

0dB = 17.7 W/kg = 12.48 dBW/kg

Certificate No: D2450V2-743_May15 Page 7of 8
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Impedance Measurement Plot for Body TSL
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Multitateral Ag  for the recognition ol cafibration certificates

cient  HCT (Dymstec) Certificate No: D2600V2-1015_Mari5
CALIBRATION CERTIFICATE

Object D2600V2 - SN: 1015

Caibration procedure(s) QA CAL-05.va

Calibeation procedure for dipole validation kits above 700 MHz

Calioraticn wate March 25, 2015
This cartiticate s the receabdlity to national slandaccs, which realize 1he physical units of moasurements (S1),
The s and e unc with conSdanca pecbatifity ase given on the following pages and are part of tha certificate.

AB cafbirations have been Conduciad in the closed labotatory faclity: anviranment temparature (22 + 5)'C and humidity < 70%

Caliteation Equipment used (METE citical Sor calibration)

Primary Standards [1Dw Cal Date (Gertificase No.) Scheduled Caibration

Power meter EPM-442A GBET4B0704 07-0ct-14 (No. 217-02029) Oct15

Powee sansor HP 84814 US37202783 0700114 (NG, 217-02020) 015

Power sensor HP 8481A WMY41092317 07-c1-14 {No. 217-02021) Oct15

Relerence 20 dB Attenuator § SN: 5053 t20k) G3-Ape-14 (No. 217-01818) Apra15

Type-N mismalch combination | SN S047.2/08327  03-Ape-14 (No, 217-01921) A5

Relerance Proba ES30V3 | S 2205 30-Dec14 (N0, E533205_Dec14) Dec1S

DAE4 | SN a0 18-Aug-14 (No. DAES-8071_AugT4) Aug-15

Secoadary Stanians | Check Date fn house) Schuduted Chack

AF genersior R&S SMT-06 100006 04-Aug-99 {in house clveck Oct-13) In house check: Oct-16

Network Anatyzer HP 87536 USA7300585 4206 18-Oct-D1 (in house chaack Oct14) In house check: Oct-15
Nama Function Signature

Calorated by, Jeton Kastral um«amrym«n«se.;{ﬁ

(i
Aporoved by Katja Pooyic Tochnical Managor ~ %

gauyed: March 25, 2015

This caibration certificate shal not be reprotucad sxcept in full without written appraval of the laboratory
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,z
N/A not appiicable 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 MMz to 6 GHzZ™

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
paraliel to the body axis.

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

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

o 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 ol 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 ghven on page 1.
DASY Version DASYS V52.8.8
Extrapoiation Advancead Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 38.0 1.96 mho/m
Measured Head TSL parametars (220£02)C AT2=6% 2.00mho/m =6 %
Head TSL temperature change during test <05°C — aqe
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 14.4 Wiy
SAR for nominal Head TSL parameters normalized to 1W 56.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 8.40 Wikg
SAR for nominal Head TSL parameters nommalized to W 25.3 Wikg = 16.5 % (k=2)
Body TSL paramesters
The following parameters and calculations ware appiied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 525 2.16 mhofm
Measured Body TSL parameters (220 +02)°C 03+68% 2.20 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 Conditico
SAR measurad 250 mW inpul power 14.1 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 55.4 Wikg =17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL Gondition
SAR measured 250 mW input power 6,27 Wikg
SAR for nominal Body TSL parameters normalized to 1W 24,8 W/kg = 16.5 % (k=2)

F-TP22-03 (Rev.00)

170 /177

HCT CO., LTD



-~
HCT FCC ID: A3LSMJ5108 Report No: HCT-A-1602-F009-1

HCTCOLLTD

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

Impedance, transformed to feed point 5000Q-21Q
Return Loss -335d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4660Q-19iQ
Retumn Loss ~-27.8dB

General Antenna Parameters and Design

| Electrical Detay {one diraction) | 1,150 ns

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

The dipole i3 made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
sacond am of the dipole. The antenna is therelore short-clreuited for DC-signals. On some of the dipoles. small end caps
are added to the dipole arms in order t0 mprove matching when loaded according to the position as expiainad in the
"Measurement Conditions™ paragraph, The SAR data are not affected by this change. The overall dipole length is still
according 10 the Standard.

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

Additional EUT Data

Manutactured by SPEAG
Manutactured on October 30, 2007
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DASYS5 Validation Report for Head TSL

Date: 20.03,2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1015

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

Medium parameters used: = 2600 MHz; o =2 S/m; g, = 37.2; p= 1000 kg/m”
Phantom section; Flat Section

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

DASYS2 Configuration:
« Probe: ES3DV3 - SN3205: ConvF(4.49, 4.49, 4.49); Calibrated:; 30.12.2014;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Eiectronics: DAE4 Sn601; Calibrated; 18.08.2014
» Phantom: Flat Phantom 5.0 (front). Type: QDOGOPS0AA; Sertal; 1001

« DASY5252.8.8(1222). SEMCAD X 14.6.1(7331)

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

Reference Value = 102.2 Vim; Power Drift = .03 dB

Pcak SAR (extrapolated) = 30.4 W/kz

SAR(1 g) = 14.4 W/kg; SAR(10 g) = 6.4 W/kg

Maximum value of SAR (measured) = 18.9 Wikg

0dB = 18.9 W/kg = 12.76 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 25.03,2015
Test Laboratory: SPEAG, Zunch, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1015

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

Medium parameters used: f = 2600 MHz; 0 = 2.2 S/m; & = 50.3; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: ES3DV3 - SN320S; ConvF(4.13, 4,13, 4.13); Calibrated: 30.12.2014;
o Sensor-Surface: Imm (Mechanical Surface Detection)
« Electronics: DAE4 Sn60 1 Calibrated: 18.08.2014
o Phantom: Flat Phantom 5.0 (back): Type: QDOOOPS0OAA; Seriai; 1002

o DASYS52 52.88(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body/Pin=230 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 96.03 Vim; Power Drifl = 0.03 dB

Peak SAR (extrapolated) = 29.2 Wikg

SAR(I g) = 14.1 W/kg: SAR(10 g) = 6.27 W/kg

Maximum value of SAR (measured) = 18.6 W/kg

dB8
0

-5.00
-10.00
-15.00

-20.00

-25.00

0dB = 18.6 Wikg = 12.70 dBW/kg
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Impedance Measurement Plot for Body TSL
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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 Frequency (MHz)
(% by weight) 1900 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
F-TP22-03 (Rev.00) 176 /177 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

Probs Calibration Date

Measured Measured Probe | Probe MOD. | Duty

R Point Permittivity Conductivity| SC"SVIY || inearitylsotropy Type |Factor TAR
8 3967 [EX3DV4 | Head | 835 | 4d165 | 12/28/2015 41.2 0.9 PASS PASS | PASS |GMSK|PASS| N/A
12 | 7370 |EX3DV4| Body | 835 | 4d165 | 12/02/2015 54.8 0.98 PASS PASS | PASS |GMSK|PASS| N/A
9 3968 [EX3DV4 | Head |1900| 5d032 | 06/29/2015 40.1 1.38 PASS PASS | PASS |GMSK|PASS| N/A
9 3968 [EX3DV4 | Body [1900| 5d032 | 07/01/2015 52.8 1.53 PASS PASS | PASS |GMSK|PASS| N/A
4 1605 [ET3DV6 | Body [1900| 5d032 | 06/04/2015 52.4 1.51 PASS PASS | PASS |GMSK|PASS| N/A
3 3797 EX3DV4 | Head |2450| 743 | 12/01/2015 38.4 1.8 PASS PASS | PASS |OFDM| N/A |PASS
3 3797 [EX3DV4 | Body (2450 743 | 12/02/2015 53.5 1.92 PASS PASS | PASS |OFDM| N/A |PASS
3 3797 |EX3DV4 | Head |2600( 1015 | 12/01/2015 38.7 1.96 PASS PASS | PASS | N/A | N/A | N/A
3 3797 |EX3DV4| Body [2600| 1015 | 12/02/2015 52.9 2.13 PASS PASS | PASS | N/A | N/A | N/A

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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