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Thia caitstation corficate docunents Tha Traceability 1o national standards, which reetize the physical units of i s {S1).

Tha measremants and the uncerainties with coofidence probabiity are given on the lollowng pages and are pant of the catificate.
Al calibrations have been conducted In the cosed tboratory facity: savronment Temperolums (22 4 3)°C and humidty < 70%.

Calibration Equipment usad (METE aitical for calibration)

Primary Standards i Cal Date (Certiicate No ) Sehedulad Calibration
Powes meter EA4198 GB41203874 03-Ape-14 (No. 217-01941) Ape-15
Powar sansor E44124 MYA 1458087 03 Ape-14 (No. 217-01911} Ape-15
R 3 ¢8 Antor SN, 55054 {%c) (3.Age-14 (No. 217-01515) Apr-15
R 20 dB Attenuaior SN: 56277 $20x) 03-Apr-14 (No. 217.01919) Apr-15
Reference 30 d8 Assnuator SN; 55128 (b) 03.-Agr-14 (No 217-09520) Apr-15
Reference Probe ESIOVZ SN; 3013 30-Dec-14 {No. ES3-3013_Dec14) Dec-15
DAE4 S 680 14.Jan-15 (No. DAE4-SE0_Jan15) Jan-16
: Stardards 1 Chieck Date (in house} Scheduled Chock
|_RF genarator HP B5450 US3642U01700 A-Aug-58 (in house chack Apc- 13 In nowse check: Apt-16_
Netwerk Analyzer HP 8753E US 37300685 18-0ct-01 (in house chack Oa-14) In house check: Gct-16
Caliorated by
Approved by
This calibeation cenificate shall not ba doced except in full without written spproval of the laboraory.
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HET R, LT
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Calibration Laboratory of
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Schmid & Partner g Service sulsse d'italonnage
Engineering AG g« Servisiosvizzero d ratura

Zevghausstrasse 43, 8004 Zurich, Switzerland Swiss Calibralion Service

Accredted by the Swiss Accrediation Serfvice (SAS) Accrecitation No.: SCS 0108

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

Multilatoral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx.y.2 sensitivity in free space

ConvF sensitivity in TSL / NORMx.y,z

DCP diode comprassion point

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

ABCD modulation dependent linearzation parameters

Potarization ¢ o rotaton around probe axis

Polarzation § 8 rotation around an axis that is in the plane normal to probs axis (at measurement center),

I, & =0is normal to probe axis
Conneclor Angle information used in DASY system 10 align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a} IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak 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-heid devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)', February 2005

Methods Applied and Interpretation of Parameters:

«  NORMx.y,z: Assessed for E-field pofarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide),
NORMx.y.z are only intermediate values, Le., the uncertainties of NORMx.y.z does not affect the E*field
uncentainty inside TSL (see beiow ConvF).

«  NORM{fxy.z = NORMxy.z " frequency, response (see Frequency Response Chart). This linearization is
impiemented in DASY4 software versions later than 4.2. The unceniainty of the frequency response is included
in the stated uncertainty of ConvF.

« DOCPx.yz DCP are numerical iinearzation parameters assessed based on the data of power sweep with CW
signal (na uncertainty required). DCP does not depend on frequency not media,

* PAR:PAR is the Peak to Average Ratio thal is not calibrated but determined based on the signai
characleristics

o Axy.z Bxyz Cxyz Dxy.z: VRxyz: A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on fraquency nor
media. VR is the maximum calibration range expressed in RMS voltage across the dicde.

o ConvF and Boundary Effect Parameters: Assessed in fiat phantom using E-field (or Temperature Transfer
Standard for < B0O MHz) and inside waveguide using analytical field distributions based on power
mmnernemslorl>800MmMsamosewpsareusodfotassessmemdvnparame(erSapphdfor
boundary compensation {alpha, depth) of which typical uncertainty values are given. These parameters arn
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivily in TSL corresponds
to NORMy,y.z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF Is used in DASY version 4.4 and higher which allows extending the vakdity from £ 50 MHz to 100
MHz.

« Spherical isotropy (3D deviation from isctropy): in 2 field of low gradients reafized using a fiat phantom
exposed by a patch antenna,

« Sensor Offset: The sensor offset coresponds o 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 NORMzx (80
uncertainty required).
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ETIDVE - SN:1631 January 28, 2015

Probe ET3DV6

SN:1631

Manufactured:  October 12, 2001
Calibrated: January 28, 2015

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASYZ system!)
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HET R, LT

FCC ID: A3LSMA7108 Issue Date: 12.23. 2015

ET3DVE- SN1621 January 28, 2015

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1631

Basic Calibration Parameters

Sensor X Sensor Y | Sensor Z Unc (k=2) |
Norm (aVAVIm) ) 1.77 182 , 172 | £101 % |
DCP (mV)” 101.9 | 99.0 ‘ 1014
Modulation Calibration Parameters
[UiB [ Communication System Name A B | C o VR Une®
o8 dBVRV | dB mV (kﬂ)_‘i
0 oW x| 00 | 00 10 | 000 | 2573 | #35% |
v| 00 | 00 1.0 2218 ' ]
zZ| o0 0.0 1.0 251.4 ;

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

* The unceriainbes of NomX.Y.Z 00 not alfect the Efiokd uncertainty insda TSL {see Pages 5 and €)
" Numerical Inearization paraenoten uncariainty not regured

¥ Uncenainty is devermined using the max. deviation from near response agphyvng rectanguiar deibuton end is sxpressed for the square of the
ol value

Carificate No: ET3-1631_Janib Page 4 of 11

Report No. HCT CO., LTD.

74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA 99 of 201
HCT-A-1512-F006-1 TEL: +82 31 6456300 FAX: +82 31 645 6401



HET R, LT

FCC ID: A3LSMA7108 Issue Date: 12.23. 2015

ET3OVE- SN:1631 January 28, 2015

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1631

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unet.
| f{MHz)® | Permittivity” (sim) " ConvEX | ConvFY | ComvFZ | Alpha® |  (mm) (k=2)
300 453 0.87 767 | 767 | 767 | 020 | 225 | s133%
450 435 0.87 var | yar | 7ar | 026 | 275 | s133%
750 419 0.89 665 | 665 | 665 | 056 | 198 | 120%
835 s 0.90 837 | 637 | 637 | 030 | 300 | #120%
900 415 0.97 625 | 825 | 625 | 030 | 300 | £120%
1750 40.1 1.37 534 | 534 | 6534 | 086 | 254 | 2120%
1900 40.0 1.40 sos | 500 | 500 | 080 | 208 | +120%
1950 40.0 1,40 492 | 492 | a2 | 080 | 205 | #120%
2300 395 167 477 | a7z | a7 | o080 | 190 | +120%
2450 30.2 iso | 4s2 | ase | as2 | oso | as0 | erzow |

© Froquency vaiidity abave 300 MHz of + 100 MHz orly applies for DASY va 4 and higher {see Page 7), else i &5 resincted (o £ 50 MHz The
mmmymyuRssumc«wFmammnnwmmmmmmwmmymmecyvaum
Deiow 300 Mitz i & 10, 25, 40. 50 and 70 MMz Sor ConvF assessments a1 30, 84, 128, 150 and 220 MH2 respeciively. Above 5 GHz Trequency
validity can be extenced to & 110 Mz

* A1 troquencies below 3 GHz. the validity of tssue parameters (« acd o) can be miaxed 1o 0% 1 Iquidd compensation omuls is sophed 1o
measured SAR values. Aﬂroqnmmma(}v_Wvﬂﬂwdmmw«uuusmo]smmzs%.mummml\e$8d
the Corn uncartainty for indcated tagel lissys parameters

@ Alpha/Depth are determined Guring 3, el hat the q deviation dus 1o e boundary eftect after compansation =
ahways e5s than & 1% for fequencies baiow 3 GHz and Delow + 2% for Frequancies between 3-6 GHz @ ary datance lorger than hatl the probe T
diamater from the boundary
Certificate No: ET3-1631_Jdan1s Page 5 of 11
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HET R, LT

FCC ID: A3LSMA7108 Issue Date: 12.23. 2015

ET30V6- SN:1631 January 28, 2015

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1631

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth® Unet.
FiMHz)© | Permittivity” (Sim) " ConvEX | ConvF Y | ComvFZ | Alpha® | (mm) {k#2)
300 58.2 0.92 7.39 7.39 733 | 015 1.70 +133%
450 58.7 0.94 7.54 7.54 7.54 0.18 2.11 +13.3%
750 §5.5 0.96 6.26 6.26 6:26 0.28 300 | £120%
835 55.2 097 6.22 8.22 6.22 0.31 288 £ 120%
1750 53.4 1.49 4.87 487 4,87 0.78 250 £12.0%
1900 53.3 1.62 467 4.67 467 0.80 240 +12.0%
2450 52.7 1.95 4,24 4.24 4.24 0,80 180 | +12.0%

‘quu«scyvald(yahoveaoomud:wowtzmtyw“fovmsvw.tmhghw<mpaoe2}.mu&mmmb:muﬂz The
uncertainty = the RSS of the ConvF wmhqmmmwcywmumeﬂmwbmmmhmmym.Freqnmywlaly
Delow 200 Mz & t 10, 25, 40, 50 and 70 MHz2 for CovF assessmants at 30, 64, 125, 150 and 220 MHz respectively Above 5 GHz frequency
valicity can be exdended 10 = 130 MHz
'A!hquencubewaGHz.mammm.npam(urdn)unmrehwdmz|O%dwwmrmuaww
magsured SAR vakes. Al frequencass above 3 GH the vaiidity of fissus parametecs (£ and o} is rostricted to + 5%, The uncertainty = the R3S of
e Convi uncortanty for indicated target Besus parameten

9 AlphalDepth are determined dusing catbration. SPEAG warrarts 1t the remaining deviation dus 10 the boundary cfact ofter cCompensation 5
Msm;m:I%w&mmsbdm3&izmm:mtorﬁeqwmbmﬂ366HzntanycslamalmgevmMmspfoboup
diameter rom the boundaty
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HCT

HET R, LT

FCC ID: A3LSMA7108 Issue Date: 12.23. 2015

ET3DVE- SN 1631 January 28, 2015

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 8.3% (k=2)
Certificate No: ET3-1631_Jani5 Page 7 of 1%
Report No. HCT CO., LTD.

74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA 102 of 201
HCT-A-1512-F006-1 TEL: +82 31 6456300 FAX: +82 31 645 6401



HCT

HET R, LT

FCC ID: A3LSMA7108 Issue Date: 12.23. 2015

ET3IDVE- SN.1631 January 28, 2015

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM f=1800 MHz R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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HCT

HET R, LT

FCC ID: A3LSMA7108 Issue Date: 12.23. 2015

ETIOVE- SN.1631 January 28, 2045

Dynamic Range f(SAReaq)
(TEM cell , foua= 1900 MHZ)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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HET R, LT

FCC ID: A3LSMA7108 Issue Date: 12.23. 2015

ETIDVE- SNI1631 January 28, 2015

Conversion Factor Assessment

1= 500 MHz WGLS R (H_conw) = 1750 MMz WGLS R22 (H_comvF)

i . i A FITERPTL R | P S B
“w w EN v 1 " " L o = ® ~

RN L -
Deviation from Isotropy in Liquid
Error (6, $), f = 900 MHz

40 -08 06 -04 02 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)

Certificate No: ET3-1831_Jan15 Page 10 of 11

Report No. HCT CO., LTD.

74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA 105 of 201
HCT-A-1512-F006-1 TEL: +82 31645 6300  FAX: +82 31 645 6401



HET R, LT

FCC ID: A3LSMA7108 Issue Date: 12.23. 2015

ET30V6- SN 1631 Janary 28, 2015

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1631

Other Probe Parameters

["Sensor Arrangement l Triangular |
Connector Angle (') 1 1339 ]
Mechanical Surface Detection Mode - 1 enablecT]

“Optical Surface Detection Mode S 1 " disabled |
Probe Qverall Length - 337 mm |

| Probe Body Diameter e ——— T 10.mm |
Tip Length S o E 0 mm |

[ Tip Diameter ‘ 68mm |

"Probe Tip 1o Sensor X Calibration Point 27 mm |

Probe Tip to Sensor Y Calibration Point 2.7 mm
Probe Tip to Sensor Z Calibration Point 2.7 mm

I_ﬁécommended Measurement Distance from Surface - 1 & mm |

Certificate No: ET3-1631_Jan15 Page 110l 11
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HET R, LT

FCC ID: A3LSMA7108 Issue Date: 12. 23. 2015

Calibration Laboratory of P g ot Kalibierds
Schmid & Partner =N N\ cs: ik i détalonnage

Engineering AG % g Servizio svizzero di taratura
Zoughausstrasse &3, 8004 Zurich, Switzeriand TN Swiss Cailbration Service

Sl -

Avcredied by the Swiss Accrediation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is ana of the signatories 1o the EA
Maltitatoral Agr for the recognition of calitration certificates

Calbration procedurs(s)

Cafibration date January 27, 2016

This calbration cenificate documents the iracaabiity 1o natianal standards, which fealize the physical units of measurements (S1)
The measuresnents and the uncertainbies with confidence probabslity are given on the folewing pages and ace pan of e cetificatle.

A calibeations have been canducted in e ciosed laboratory facity: enviooment lemperatons (12 4 3)°C and humdity < 70%

Catbration Equipment used (MBTE critical for calibration)

Primary Stndards | 1D Cal Date {Cortificate No.) Scheduled Cal

Powar meter E44198 GB41203874 03-Apr-14 (No. 21701951} Ape-15

Power sensor EA412A MY 41498087 03-Apr-14 iNo, 217.01811) Ape-15

Relorerce 3 dB Atenuator SN: 55054 (3¢} D%-Apr-14 {No, 217-01815) Agr-i5

Raference 20 08 Atlerustor SN: 85277 (20x) 03-Agr- 14 (No. 211-04219) Ape-15

Refarence 30 dB Atleouator SN- 85128 (300) 03-Apr-14 (No. 217-61920) Apr-15

Reference Probe ESI0V2Z SN: 3013 30-Deo- 14 (No £83-3013_Dectd) Dec-15

DAES SN: 680 14-Jan-15 (No. DAES-660_JaniS5) Jan-16

S dary Standusds 4] Check Date (in house) Schaduiied Check

RF generator HP 8648C US3642001700 L0894 (in house chack Aar-t3) In housa check: Apr-16
[ Netwoek Asalyzer HP 87536 | UISY7300585 16-001.01 (1 housé chack Ot-14) 10 house chck. OA-15
Calrated by

Apgeoved by: - Katja Pakovic

This calibration castificate shall nat be reproduced except in full wikout written agproval of the isborntory
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HET R, LT

FCC ID: A3LSMA7108 Issue Date: 12.23. 2015

Calibration Laboratory of S,

N Schweizerischer Kalibriesdienst

Schmid & Partner % S Savicn suises Tealonnage
Engineering AG e g Servisio svizzem d taratura

Zeughausstrasss 43, 004 Zurich, Bwitzerland i,,"ﬁ\ W Swiss Calibration Service

Avcredied by the Swiss Accredeation Secdce (SAS) Accreditation No.. SCS 0108

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

Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating fiquid

NORMXx,v.z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y,z

DCP diode compression point

CF crest factor [1/duly_cycie) of the RF signal

A BCD modulation dependent linearization parameters

Polarization ¢ @ rotation around probe axis

Potarization 3 8 rotation #round an axis that is in the plane normal 1o probe axis (at measurement center),

ie., 5= 0is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinaie system

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 §2209-1, “Procedure o measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity 10 the ear {frequency range of 300 MHz to 3 GHz)", Fetruary 2005

Methods Applied and Interpretation of Parameters:

o NORMz.y.z: Assessed for E-field polarization 8 = 0 (f <300 MHz in TEM-cefi; { > 1800 MHz: R22 waveguide).
NORMx.y.z are only intermediate values, |.e., the uncertainties of NORMx.y,2 does not affect the E”-field
uncertainty inside TSL (see below ConvF).

o NORM(Hx.y.z = NORMx.y,z * frequency_response {see Frequency Response Chart), This linearzation is
implemented In DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncentainty of ConvF,

« DCPxy,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty raquired), 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 Axyz Buyz Oxyz: Duyz: VRXyz A, B, C. D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The paramelers do not depend on frequency nor
madia, VR is the maximum calbration range expressed in RMS voltage across the dicde.

« ConvF and Boundary Effect Parameters: Assessed In flat phantom using E-field (or Temperaiure Transfer
Standard for { < B00 MHz) and inside waveguide using analytical fiekd distributions based on power
measurements for f > 800 MHz. The same selups 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 lo Improve probe accuracy close ta the boundary, The sensitivily in TSL corresponds
to NORMx,y.z * ConvF whereby the uncertainty comesponds 1o that given for ConvF. A frequency dependent
ConyF is used in DASY version 4.4 and higher which aliows extending the vaidity from + 50 MHz to = 100
MHZz

o Spherical isolropy (3D deviation from 1sotropy): in @ fiedd of low gradienis reaized using a fiat pharntom
exposed by & patch antenna.

e Sensor Offsel: The sensor offsel corresponds 1o the offset of virtual measurement ceniter from the probe fip
(on probe axis). No iolerance required,

» Connsctor Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required)
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Probe ET3DV6

SN:1609

Manufactured:  July 27, 2001
Calibrated: January 27, 2015

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASYZ system!)
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HET R, LT

FCC ID: A3LSMA7108 Issue Date: 12.23. 2015

ET30VE- SN1608 January 27, 2015

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

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z T Une (k=2)
| Norm (uVAVIm)') 2.00 1.80 1 1.82 | £101%
DCP (mV)” ' 100.6 1004 101.2 |
Modulation Calibration Parameters -
uib Communication System Name | & [ 8 c [3) VR | Unc
== | 98 | dBVRV | o | o 0=2) |
0 Low [ x] o0 | 00 1.0 | 000 | 2661 | #35%
Y| oo | oo 1.0 2720 o
1 z| 00 | oo | 10 | %88 =

The reported uncertainty of measurement is stated as the standard uncertainty of measurement

muttiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

A Tne uncartainties of NormX Y. Z 4o not atfect the E™.field uncertainty inside TSL (sou Pages 5 and 6)
¥ Numerical Ineareation parameter: uncestainty not reguired.

€ Lincartainty iy detarmined using the max. deviation from Einear response sppilying cectangulas dsinbution and = axpressed for the saubne of the
Haki value
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ET30VE-~ SN:-1609 January 27, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relativo Conductivity | Depth® | Unet.
£ (MHZ)® | Pormittivity” {sim) " ConvF X | ConvFY | ConvFZ | Algha® | (mm) | (k=2)
835 41.5 0.90 645 | 645 645 0.29 300 | $120%
300 415 097 | 632 6.32 6.32 032 | 300 | £120%
1450 | 405 L 120 ' 5.68 5.68 5.68 0.78 188 | £120%
170 | a0 137 | 538 | 538 538 | 073 | 210 | +120%
1900 400 140 518 518 | 518 0.75 217 | +120%
1950 400 140 500 | 500 | soo | o7s | 222 | +120% |
2450 39.2 1.80 l 457 4.57 ] 457 | 0.80 { 1.73 1 $12.0% |

cqumyvaiﬁtym:e&‘)OM’-ﬁc':100MR:0=W:0936810'DA5YN‘ammgw(mpagefl,ebelawuwmASOMm’. The
uncenainty is- (e RSS of e CoenF uncertainty at calbraton frequency and e Lncantanty foe the indl d frag y baed. Freg y vl
below 300 MHz &5 10, 25, 40, S0 and 70 Mz Toe ConvF assessments at 30, 62, 128, 150 and 220 MHz respactivaly. Abtve 6 Gz frequency
wabdty can be exiended 10 £ 110 M
’Al&mndesbciow3GHl.|h0vmtydlmmm(lw")wmt&mmxKmvfﬁqmdmmlbnlonminsaopwm
measumed SAR valoes. At requencies above 3 GHz, tha validity of tissue saramesans (v And o) is restricted to £ 5% The uncentainty is the RSS of
the ConvF uncertainty for exlicatad targat tissue paramedens

“ AlpraDepth sre determined durng SPEAG bs thal the remaining dovation due to the boundary affect after compensation &
nhways (ess than 4+ 1% for frequencies bolow 3 GHE and balow ¢ Z% for fraquencies bofween 3:8 GHz & ary detance largar than ¥ the probe tp
Giameter from 1hs boundary
Certificate No: ET3-1608_Jan156 Page 5o 11
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ET3DV5- SN: 1609 Janwary 27, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth © Unct.
| t(MHZ)® | Pormittivity” (Sim)" ConvEX | ConvFY | ConvFZ | Aipha® | (mm) (k=2)
835 55.2 0.97 6.35 6.35 6.35 047 | 206 +120%
1750 53.4 | 149 | 495 495 4.95 0.80 240 | £120%
1900 ‘ 53.3 1,52 474 4.74 474 0.80 2.34 £120%
| 2450 l 527 195 | 433 433 4.33 0.80 1.29 £120% |

9 Frequancy valdity above 300 Mz of & 100 Mz only apphes for DASY vé.4 and higher {see Page 7], #se & & restrictsd (o « 50 MiHz, The
uncenainty is the RSS of the ConvF uncertainty at calibration frequency and the uncetanty for the ndicated foquency band Fraquency valdly
balow 300 MHz /s 2 10, 25, 40, 50 and 70 MHz for ConyF assessmendks o1 30, 64, 128, 150 and 220 MMz respeciively. Abcve 5 GHz Troguency
valicity can be extendad 0 = 110 MHZ

* At frequencies below 3 Gz, the validity of Sssus parameiens (s and ) can be relaxed o 2 105 If bquid compersation forrmula is appied 1o
messuned SAR vaives Al frequencies above 3 GHz, the validity of tissue parameters (< and o) % restricted to + 5% The uncetainty is the RSS of
the CoenvF uncertainty for indicated targel lissue paraneters.

9 Alpha/Degeh 2o determined during callrason. SPEAG warrants that the namaining deviation due 10 the boundary offect after Compensanion 18
ahways less than = 1% for frequencies below 3 GHz and balow + 2% for frequencies betwesn 3-6 GHz at any dstance larger than ha¥ the probe tip
diamgtnr from the boundary.
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ET3DV6~ SN:1609 Jamary 27, 215

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequoncy Response of E-field: £ 6.3% (k=2)
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FCC ID: A3LSMA7108 Issue Date: 12.23. 2015

ETIDOVE- SN 1609

Receiving Pattern (¢), 9 = 0°

=600 MHz TEM =1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: 1 0.5% (k=2)
Cartificate No: ET3-1608_Jan15 Paga 8 of 11

Report No.
HCT-A-1512-F006-1

HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA
TEL: +82 31 645 6300 FAX: +82 31 645 6401

Janyary 27, 2015

114 of 201



HCT

HET R, LT

FCC ID: A3LSMA7108 Issue Date: 12.23. 2015

ET3DVE- SN1609 Jamuary 27, 2015

Dynamic Range f(SARead)
(TEM cell , fouu= 1900 MH2)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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ET3DVHE~ SN 1609 January 27, 2015

Conversion Factor Assessment

=835 MHz, WGLS RS (H_com#) = 1750 MHz WGLS R22 (H_convF)
' i
3s {
I |
30 L
1 ’ Xi
3 }
£ 20 2 X
% %
e .
- ='}
| -
b
20— - - : $
] % x x & » L) o 1 3 . x > » S
43 = L) pas s L
- et Fubtce e

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

40 -08 08 04 02 00 ©02 04 08 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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ETAOVE- SN-1609 danuary 27, 2015

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

Other Probe Parameters

["Sensor Arrangement Triangular
["Connector Angle {*) S = 1 i 40511
Machanical Surface Detection Mode | "~ enabled |
Optical Surface Detection Mode = | ) disatled |
| Probe Overall Length I 337mm
“Probe Body Diameter I e 10 mm
T.'p.Length— S 10 mm
Tip Diameter . 6.8 mm |
[Probe Tip to Sensor X Calibration Point 27 mm |
| Probe Tip 1o Sensor Y Galitration Paint 27 mm
Prabe Tip 0 Sensor Z Cakbration Point 2.7 mm |
Recommendes Measurement Distance from Surface | T 4dmm |
Certificate No: ET3-1609_Jan15 Page 11 of 11
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Thes calibration cetificale documants the raceabiity to nasonal standands, which reaize the

Accreditation No.: SCS 0108

e and the withs confi

ywca ints of
probabilty ave green on the Sollowing pages and ate paet of the cortdicate.

This calibraan certificate shel not be mproduced excapt in full without wittan aporoval of the stioratary.

Al caitrations have bean conducied in the closed lab y taciley. tempedstue (22 = 3)°T wd homidity < TO%,

Cafibeation Equpment ised (MBTE catical for calihraton)

Primary Sta 0 Cal Date (Cerificat No ) Schedulod Calbration

Power meter E44108 GB412936874 01-Ape-15 [No. 217-02128) Mar-14

Powes sensoc E44 124 MY414580487 01-Ape-15 (No. 217-02126) Mar- 16

Re 3 4B Avenuotor SN: 55084 (3c) 01-Ape-15 (No. 217-02129) Mar-10

R A0 oS Atterator SN. S8277 (20u) 01-Ape-15 (No. 217-02132) Mar 16

Red 20 98 Attevuaton BN §5120 {300) 01-Age15 (No. 217-02133F) Mar- 10

Redarance Probe ES3OV2 SN 3013 30-Dac-14 (No ES3-3013 Doctd) Dec-18

DAL4 BN 880 14.J80-15 [No. DAEA-O60_Jants) Jan- 10

Secontery Standarcs 0 Chock Date (In houee) Scheduled Chack

RF HP 38480 US3642U01T00 4-Aug-99 (n house check Ape-13) In house chack: Apr-18

Network Analyzer HP 8753E US37 350588 18-0¢t-01 (in house check Ou-14) In houss check: Oct-15
Function
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Calibration Laboratory of ?\x\“\"'}v-, g
Schmid & Partner Service suisse étalonnage

Engineering AG T Servizio svizzero di tarstura
Zeughausstrasse 43, 0004 Zurich. Switzedand ”'(v/,:‘\\ Swiss Calibration Service
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Actrecited by e Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatones to the EA
Multitateral Agreement for the recagnition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx.y.z sensitivity in free space

ConvF sensitivity in TSL / NORMxy.2

pcp dinde compression point

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

ABCD modulation dependent linearization parameters

Polarization o @ rotation around probe axis

Polarization % # rotation around an axis that is in the plane normal 1o probe axis (at measurement canter),
Le., 8 =0 is normal to probe axis

Connecior Angle information used in DASY system 1o align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

8} IEEE Swd 1528-2013, "IEEE Recommended Praclice for Determining the Peak Spatal-Averaged Specific
Absorption Rate (SAR) In the Human Head from Wirgless Communications Devices: Measurement
Techniques®, June 2013

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

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

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

Methods Applied and Interpretation of Parameters:
NORMx.y,» Assessed for E-field potarization 8 = 0 (f £ 900 MHz in TEM-cell; { > 1800MHzR22wavagnde)
NORMx,y,z are ooly intermediate values, |.e., the uncertainties of NORMx.y,z doas not affect the E*-field
uncertainty inside TSL (see befow ConvF).

o NORM{Nx,y.z = NORMx,y.z * requency_response {see Frequency Response Chart). This linsarization is
impiemented in DASY4 software versions later than 4.2, The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

e DCPyxy.z: DCP are numerical lineanzation parameters assessad based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

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

o  Axyz Bxyz Cxyz Dxyz VRxy.z A B, C D are numerical linearization parameters assessed based on
the data of power sweep for spacific modulation signal. The parameters do not depend oa frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

* CopvF and Boundary Effect Pararneters; Assessed in flat phantom using E-field (or Temperature Transfer
Standard for { < 800 MHz) and inside waveguide using analytical field distnbutions based on power
measurements Tor { > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (aipha, depth) of which typical uncenainty values are given. These parameters are
used in DASY4 software to improve probe accuracy clase to the boundary. The sensitivity in TSL corresponds
to NORMx.y,x * ConvF whereby the uncertainty corresponds o that given for ConvF, A frequency dependent
ConvF s used in DASY version 4.4 and higher which allows extending the vaiidity from + 50 MHz to £ 100
MMz

« Spherical isotropy (3D dewiation from isotropy): in a field of low gradients realized using a flat phantom
exposed by & patch antenna.

* Sansor Offset: The sensor offset corresponds 1o the offset of virtual measurement canter from the probe tip
(on probe axis). No tolerance required.

« Connector Angie: The angle = assessed using the informabion gained by determining the NORMx (no
uncertainty required)
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Probe EX3DV4
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Manufactured: March 17, 2015
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Calibrated for DASY/EASY Systems

(Noto: non-compatible with DASY2 systemf)
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FCC ID: A3LSMA7108 Issue Date: 12.23. 2015

EX3I0OV4-SNTIT0 Septomber 1, 2015

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

Basic Calibration Parameters

Sensor X Sensor Y SensorZ Unc (k=2)
Noem (u\VA(V/imY' )" 047 051 0.43 101 %
DCP (mV)" — 990 105.3 99.8
Modulation Calibration Parameters )
uin Communication Systam Name A B | ¢ ) VR Unc'
- d8 | dBVyuV OB )} AN ) S )
0 |ow x| o0 60 | 10 | 000 | 1623 | *33%
Y1 00 | oo | 10 | ECTH
z 0.0 00 1.0 677 |

The reported uncertainty of measurement és_s(agd 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 uncertantios of Noem X.Y.Z do not affect the E'fiskl uncertarty insde TSL (see Pages § and )
* Numarical inearization parameter: uncoltarty not requined

. Uncertarty = delesmunad uaing the max. devishon from knear reaponse appiying recianguiar datnbution and m expressad for the square of the
field value

Cenifcate No. EX3-7370_Sep1s
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FCC ID: A3LSMA7108 Issue Date: 12. 28. 2015
EX30VA- SNT3T0 September 1, 2015
DASY/EASY - Parameters of Probe: EX3DV4 - SN:7370
Calibration Parameter Determined in Head Tissue Simulating Media

Ralative c Depth ™ Unc
f(MHz)© | Permittivity" (Sim)" ComvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
450 435 0.87 10.67 10.67 10.57 0.16 170 | 2133%
750 419 0.89 9.81 9.81 9.81 0.26 1.24 £120%
835 415 0.90 957 9.57 9.57 0.27 117 | £120%
900 415 097 9.29 9.29 9.29 029 192 | £120%
1450 40.5 1.20 8.08 8.08 8.08 0.26 108 | £120%
1750 40.1 1.37 8.05 805 8.05 0.34 080 | 2120%
1900 40.0 1.40 7.80 7.80 7.80 04 080 | £120%
1950 40.0 1.40 7.57 7.57 7.57 0.40 080 | 2120%
2300 305 1.67 743 7.43 743 0.33 083 | £120%
2450 39.2 1.80 6.94 6.94 6.94 0.32 092 | £120%
2600 30.0 1.96 6.81 6,81 6.81 0.43 080 | £120%
3500 37.9 291 692 6.92 6582 0.29 130 | s131%
5200 36.0 4.86 513 513 513 0.35 180 | 2131 %
5300 359 4.76 495 4,95 4,95 0.35 180 | 2131%
5500 358 4.96 453 453 453 0.40 180 | +13.1%
5800 5.5 507 435 435 4.35 0.40 1680 | +131%
5800 353 527 4.53 453 453 0.40 ] 180 | #131% |

* Frequency validty above 300 MHz of £ 100 Mi4z anfy apglies for DASY vd 4 and higher (see Poge 2). eisa I 15 resticted 10 = 50 MHz The
uncertainty ia the RSS of the Com# unceriainty st calbraton frequency and the inthcated frequency
Below 300 Mz 1 £ 10, 25 40, 50 and 70 MH2 lor ConvF assesements at 30 64, 124, 150 and 220 Mz respectively. Above 5§ GHz frequency

valicity can be exianded 50 = 110 MHz
" Al froguencies baiow 3 GHE the validity of Hssus pavamatens (= and o) can De rebased 1o £ 10% i liguio

for the

band. Frequency valitity

)y forrmuta s

led b0

measured SAR valves Al frequencies above 3 GHz, the validity of issue parameters (r and n) is nestncted 10 = 5%, The uncertainty i tha RSS of

lMComf w\unnntyfmmmwgulbsmw-nm
Wad uting

* AphaDegth are &

dlarmeter from the Boondary

. SPEAG

it e remamng Gevaton due 10 the boundary effect aller compensaion =3
atwoys lesy than ¢ '%bmmsomawmzmmtwmnusm-mmnc-wmmnmmm
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FCC ID: A3LSMA7108 Issue Date: 12.23. 2015

EX3I0OV4- SN:73T0 Saplember 1. 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative _ | Gonductivity Depth™ Une
f(MHz) | Permittivity” | (Sim)" ConvFX | ConvFY | CoovFZ | Alpha® | (mm) (k=2)
450 56.7 0.94 1108 | 1108 | 1108 | o 160 | +133%
750 55.6 0.96 9.82 9.82 9.82 024 | 127 | +120%
a3s 55.2 0.97 9,86 266 966 029 | 125 | +120%
1750 53.4 1.49 176 | 778 1.76 047 | 081 | s120%
1900 53.3 1.52 7.49 7.49 7.49 041 | 080 | +120%
2450 52.7 1,95 746 | 7.6 7.16 035 | 080 | +120% |
2600 525 2.16 7,07 7.07 7.07 029 | 080 | +120%
5200 49.0 530 4.64 4.64 484 045 | 190 | s131% |
5300 489 542 | 446 | 446 | aae 045 | 100 | s139% |
5500 486 s65 | 403 403 4.03 050 | 1980 | £131%
5600 485 s77 | 385 | 38s | 385 | 050 | 190 | 2131%
5800 482 Boo | 403 4.03 403 | 050 | 190 | £131%

© Frequency vafidity above 300 MHz of + 100 MMz coly applies Tor DASY va4 and ligher (see Page 2). esa & s resiricled to + 50 MHz. Tha
uncertanty is the RSS of the ConvF urcertamty at calibration frequency and the unceranty for the ndicated frequency band. Fraquency valkdity
btorw 500 MH2 is 2 10, 25. 40, 50 and 70 MMz for ConvF assessments at 30, 64 128, 150 and 220 MMz reapectively. Above 5 GHz freguency
vahdity can be exdended o £ 110 MHz

" Al frequencies below 3 GHz. ihe validity of tasus purmmmiens (¢ and o) can be relased fo = 10% If kquid compensation farmuls s sppled 1o
mensured SAR vilues. Al froquencies above 3 Gz, (he valdty of lissue paramelas (1 and o) is restricted 1o & 5% The uncertainty is the RSS of
moOorM‘mm'aMmpmmamm

“ AphaDepth ace deteemined during calbrtion SPEAG warrants that the remaining deviabon due 10 the y offact afiar comp
adways less than = 1% for fraguancies bedow 3 GHZz and below = Ahhqmm}emnmwmwmmmpmw
diameter from the boundary
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EX3DVa- 8N 7370

response (normalized

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

Soptomber 1, 2015
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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FCC ID: A3LSMA7108 Issue Date: 12. 23, 2015

EX3DV4- 8N 7370

September 1, 2015

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22
% i =g e e e S S e T = S Sorp-o=4b
Rolt [7)
RS s s !

Uncertainty of Axial Isotropy Assessment:  0.5% (k=2)
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September 1, 2015

Dynamic Range f(SAR},q.q)

(TEM cell , fevar= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: A3LSMA7108 Issue Date: 12.23. 2015

EX30V4- SN.7370 September 1, 2015

Conversion Factor Assessment

= 835 MHz, WGLS RS (H_convf) = 1900 MHz WGLS R22 (H_conmf)
s ©
] 1‘\ -
\
5 & s >
2 50 g
3
t ] x . ~ -~ "; 'y o " _-:' ~ RN = = " ©
JE. T R V| LR
Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz
10 -08 -08 L& -02 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
Certilicate No: EX3-7370_Septs Page 100 11

HCT CcO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA
HCT-A-1512-F006-1 TEL: +82 31 645 6300 FAX: +82 31 645 6401

Report No.



HET R, LT

HCT-A-1512-F006-1

TEL: +82 31 645 6300

FAX: +82 31 645 6401

74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA

FCC ID: A3LSMA7108 Issue Date: 12. 28. 2015
EX3DV4-~ SN.737T0 September 1, 2016
DASY/EASY - Parameters of Probe: EX3DV4 - SN:7370
Other Probe Parameters
[Sensor Arangement o Triangular |
[ Connectar Angle (°) 947 |
[ Mechanical Surface Detection Mode enabled

Ogptical Surface Detection Mode o disabled
[ Probe Overall Length 337 mm
| Probe Body Diameter 10 mm |
[ Tip l'om‘;ir\ 9 mm

Tip Diameter [ 25 mm
[ Prabe Tip 1o Sensor X Calibration Point 1 mm
[ Probe Tip to Sensor Y Caiibration Point | 1 mm
| Probe TnﬁE Sensor Z Calibraton Point | 1 mm
[ Recommended Measurement Distance from Surface 1.4 mm
Corificate No: EX3.7370_Sep15 Page 11 of 11
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FCC ID: A3LSMA7108 Issue Date: 12. 23. 2015
Calibration Laboratory of &0, g Scm nor Kasibr
Schmid & Partner % C  Service suisse détalonnage
Engineering AG T ; s Servizio svizzero di taratura
Zoughausstrasse 43, 1004 Zurich, Switzerand T Swiss Calibration Service
Accredited by the Swiss Accreditation Sarvics (SAS) Accreditation No.: SCS 0108

The Swins Accreditation Service is one of the signatories to the EA
Muttitatoral Agreement for the recognition of calieation contificates

ciem  HCT (Dymstec) Cartificate No: EX3-3903_Sep15
[CALIBRATION CERTIFICATE

‘ Qyect EX3DV4 - SN:3903

Cabbrtion procesursis) QA CAL:01.v8, QA CAL-14.v4, QA CAL-23.v5, QA CAL-25.v6

Calibration date September 28, 2015

Tha calltration cortficate docunents the nceabiity %0 national standards, which roalize the physical units of measuremants (51)
The messurements and No unoe with cor 0 pIre Lty tre gvien an Ihe followng peges and ses pan of the certificate
Al W have Deen cor n the closed laborasory tacliny: ervronmaent temperalure (22 2 37°C and humiaty < 70%

Catbeuton Equipment wsed (MATE crntcal for calibeation)

Primary Standards D Cal Date (Cortificme No. ) Schetied Calbration
Pawer metwr £43108 GB41203874 D1-Agr-15 {Na. 217-02128) Mar-16

Power sensor E44124 MYZ£1498087 01-Apr-15 (No, 217-03128) Mar-16
Radarance 3 o A SN: 55054 (3¢) | 01-Apr-15 (No. 217.02120) Mor-16

"Refarance 20 48 Aenuator | SN: S5277 (20%) 01-Apr-14 [No. 217-02132) Mar- 16

Retwrnnce 30 o8 Attenuaton SN 55129 (30b) O1-Ape-18 (No. 297.02133) Mar-18

Raference Probe ES30V2 SN: 3012 30-Dec- 14 (No ESI-013_Decid) D015

DAE4 SN 680 14.-Jun-18 (No. DAEA-660_Jan15) Jon-16

Secondnry Stardards 18] Chick Date (in house) Scheduled Check

RF @ HP BB48C US3642001700 4-Aug-99 (In house check Apr-13) In house check: Agr-16
Network Analyzor HP B753E USIT00585 18-Oct-01 (In house chock Oct-14) In howse check: Oct 18

—gg F- m, £ O -
}.WGW @tee

Approved by Katja Pekone Tecanicel Manager %@

suod September 30, 2015

Ths calitrution cortficats shall not be reproduced dxcept in full without weilien apgvowisd of the lbocatory
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FCC ID: A3LSMA7108 Issue Date: 12. 23. 2015
Calibration Laboratory of R A IO
Schmid & Partner %’é g Sorvice sutsse d'dtaionnage
Engineering AG N g  Servitio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland %y @'\f Swiss Calibration Service
Acrrodited by the Swiss Accredtation Senvics (SAS) Accruditation No.: SCS 0108

The Swiss Accreditation Service is ane of the signatories to the EA
Multilateral Agroement for the recognition of calibeation cedificates

Glossary:

TSL tmsue simulating liquid

NORMx,y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y.z

DCP diode compression point

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

ABCD modulation dependent linearization parameters

Polarization ¢ 1p ratation around probe axis

Polanzation 5 4 rotation around an axis that Is in the plane normal to probe axis (al measuremant centar),
e, 8 =0 normal 1o probe axis

Connector Angle infarmation used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2013, "|EEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absarption Rate (SAR) In the Human Head from Wireless Communications Devices: Measurament
Technigues”, Jung 2013

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

¢) |EC 62208-2, "Procedure 1o determing 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 8658564, "SAR Measurement Requirements for 100 MHz to B GHz™

Methods Applied and Interpretation of Parameters:

«  NORMxy.z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide)
NORMx.y,z are only inlermeadiate values. i.e., the uncertainties of NORMzx.y,z does not affect the E*-field
uncertainty inside TSL (see below Conv)

o NORM(fx,y.z = NORMx,y,z * frequency_response (see Frequency Respanse Chirt). This linearization is
implemented in DASY4 software versions fater than 4.2. The uncertainty of the frequency response is included
in the stated unceriainty of Convi

s DCPxyz DCP are numerical inearization paremeters assessed based on the data of power sweep with CwW
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
characteristics

o Axy.z Bryz Cxy.z Dxy.z VRxyz A B, C, D are numerical inearization parameiers assessed based on
the data of power sweep for specific modulation signal. The parametars do not depend on frequency nor
media. VR is the maximum calibration 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 f < 800 MH2) and inside waveguide using analytical field distributions based on powsr
measuremunts for { > 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 are
used in DASY4 software to improve probe accuracy close 1o the boundary. The sensitivity in TSL corresponds
1o NORMx.y.z * ConvF whereby the uncertainty corresponds to that given for ConvF, A frequency dependent
ConvF s used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to = 100
MHZ

« Spherical isotropy (3D deviation from isolropy): in @ field of low gradients realized using a flat phantom
exposaed by a patch antanna.

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

« Connector Angle: The angle is assessed using the Information gained by determining the NORMX (no
uncertainty required)

Cenificate No: EX3-3803_Sep15 Page 2ol 11
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Probe EX3DV4

SN:3903

Manufactured:  September 4, 2012
Calibrated: September 28, 2015

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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FCC ID: A3LSMA7108 Issue Date: 12.23. 2015

EX30V4-- SN2903 Seplember 28, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Basic Calibration Parameters

Sensor X Sensor Y " SensorZ une (k=2) |
Norm [pV/&V"'m):')A 041 1 0.36 0.56 +10.1 %
“OCP (mV) 103.7 | 108.58 994 |
Modulation Calibration Parameters )
(U0 ] Communication Systom Name ‘ A B | ¢ ) VR Unc-
d8 dBvYuv d8 Lmv (k=2)
0 'cw I Tx1 00 | 00 10 | 000 | 1452 | 327 %
I Y | 00 0.0 10 | BEEZN
1 | z | 00 00 | 10 s |

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 uncertantes af Norm XY 2 do rat aect the E° Sekd uncertmrty inside TSL (sea Pages 5 and 8)
" Numedcal linearizition parametar uncertanty not requined

Uncertminty m determined using the mas, doviation from linsdr response Bpplying mcianguar agmbution and = expressed fof Me squarne of the
flold value

Cortificate No: EX3-3903_Sep15 Page 4 ol 11
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FCC ID: A3LSMA7108 Issue Date: 12.23. 2015

EX30VA- SN:3503 September 28, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) © nmv;,' Ww ConvF X | ConvFY | ConvFZ | Alpha® l D(mw (‘::;) |
835 415 0.90 9.84 984 984 | 020 | 158 | £120%
900 415 097 9.68 9.68 968 | 022 | 140 | 2120%
1450 405 1.20 8.25 8.25 825 | 017 | 1855 | £120%
1750 40.1 1.37 8.29 829 829 | 037 | 080 | +120%
1600 40.0 1.40 8.03 8.03 803 | 037 | 080 | £120%
1850 40.0 1.40 7.4 7.84 784 | 033 | 088 | £120% |
2300 395 1.67 7.69 7.69 769 | 035 | 083 | s+120%
2450 392 1.80 7.35 7.35 735 | 042 | 080 | £120%
2600 30.0 1.96 7.00 7.00 700 | 026 | 113 | +120%
5200 36.0 466 528 5.28 528 | 040 | 180 | $131% |
5300 359 478 so8 | so8 | 508 | 040 | 180 | +131% |
5500 356 496 4.91 4.91 491 040 | 180 | £131%
5600 355 507 | 470 4.70 470 | 045 | 180 | 2131%
5800 | 353 527 | 460 4.60 as0 | 045 | 180 | s131%

Fuuxywmwmmmutimmmmhmvvdlmhbgh.r(ml’mzxdnlnlmu.alozsow-k The
urcerdanty is the RSS of the ConwF uncertarmy at calibration frequency and the uncartanty foe the indicated reguancy band Fraguency validity
befoa 300 MH2 is + 1025, 40, 50 and 70 MMz for ConvF assessmonts at 30, 64 128, 150 and 220 M-z respectively Atove 5 GHz frequency
walxdity con be extanded 1o ¢ 110 MHz
'Alﬁoqummwwlﬁm.mvmwdmlwml-man)mb-mmwx1o<.v.uoacmmlmsnppnedw
measund SAR valuos. At flequencies pbove 3 GHz, tha validty of tssue parameters (v aod o) s resvicied to ¢ 5% The uncedairty & the RSS of
the ComF uncedainty for indcatod target liasue parametens
* Npha/Depth e deternvned dunng caliirason SPEAG wamants that the romaming deviation due 10 the doundary offect after compensation &
mmw:siwmmmsmmwm:mouu-qmmuomummwmnmrmmw

diamsstar from e boundary
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FCC ID: A3LSMA7108 Issue Date: 12.23. 2015

EXI0OV4A- SNIS0Y Septamber 28, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth * Unc
f(MHz)© | Permittivity" (sim)" ConvEX | ConvFY | ConvFZ | Alpha® | " tmm) (k=2)
835 55.2 0.97 1005 | 1005 10.05 023 | 129 | £120%
1750 534 149 7.94 7.94 7.94 0.39 085 | £120%
1900 53.3 1.52 7.72 772 | 772 | 034 087 *12.0 %
2300 52.9 1.81 7.57 757 757 | 042 0.80 $12.0 %
2450 52.7 1.95 738 | 738 7.38 0.31 095 | £120%
2600 525 2.16 7.22 7.22 7.22 0.22 095 | £120%
5200 49.0 5.30 457 4.57 4,57 0.50 190 | £131%
5300 489 542 4.42 442 4.42 0.50 190 | £131%
5500 486 5.65 388 | 388 3.88 060 | 180 | 2131%
5600 48.5 577 3.74 3.74 3.74 0.60 | 180 +13.1%
5800 48.2 6.00 4.08 405 | 405 0.60 180 | +£131% |

"r:mmvmmv)wmkdz\oowoo'ynpmuhDASYMdmnm-Hum?l.dulevnmcﬁodlotM)MH:. Tha
uncenainty is the RSS of the ConvF uncertainty at caltration freguency and the uncertanty for the indcated Yequency band. Frequency validey
Dolow 300 MHz is ¢ 10, 25, 40, 50 and 70 MHz for Comd assessmants M D0 64, 128 150 and 220 MHZ respecirdly Above 5 GHz fraguency
vty can be extended fo = 110 Mz
'Mkmmws@ulh-vnldtyolnmpamn-tm(cannu}c-nbnrnlawum:loﬂnwcminnhmuhswm!o
maasured SAR vislues At Mequences above J GHz Ihe valcity of tissun parsmetees (c 3nd o) & restrctod to © 5% The uncurminty is the RSS of
the ConvF uncarsnty for indicated tarpet tissus parormein

“ Alpha/Deptn are detarmined durng calibration. SPEAG wamants that the remaining deviation due to the boundary effect atter compensation &
mwmnm:mmhnmmwowSGN:mm:zﬂlovﬁwmu)GGmuomdﬂmImtmmﬂlmmm

diameter from the bouncarty
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12.23. 2015

EXIDVE- SN-3ID03

normaized

Frequency response

Saptember 28, 201¢

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

500 10 1500 2000 2900 000
F[MHz]

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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FCC ID: A3LSMA7108 Issue Date: 12. 23. 2015
EX3DV4- SN I September 28, 20156
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM f=1800 MHz R22
% 53 s ;3 2 ~s-2 ::'!;‘:-;0-~!f‘99~-’«‘4&»;i;,
Rok [7)
) ] )

T Thi-<2 1808 Tt £ e

Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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Issue Date:

12.23. 2015

EXADVa- SN A3

Cenificate No

Report No.
HCT-A-1512-F006-1

Saptember 28, 2015

Dynamic Range f(SAR}eaq)

(TEM cell , fora= 1900 MH2)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: A3LSMA7108 Issue Date: 12.23. 2015

EX3DV4- SN Septomber 28, 2015

Conversion Factor Assessment

=835 MHz, WGLS RS (H_comf) {= 1900 MHz WGLS R22 (H_convF)

z E =
$5 !
3 a "
" \
]
W !
i
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< = » - “w w o ) - 15 » a - ” -
s & e
. ol 2|

- R . e

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

.10 -08 06 -0¢ -D2 00 02 04 085 08 10
Uncertainty of Spherical Isotropy Assessment: + 2,6% (k=2)
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FCC ID: A3LSMA7108 Issue Date: 12.23. 2015

EXADVA4- SN:3803 Seplember 28, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Other Probe Parameters

[ Sensor Arrangsment o Triangular |
[ Cannector Angle (*) | 332
| Mechanical Surface Detection Mode - I enabled |
| Optical Surface Detection Mode - - | disabled |
[ Probe Overall Length 1 337 mm |
| Probe Body Diameter | 10 mm |
Tip Length - - I — 9mm|
| Tip Diameter | 25mm |
Probe Tip to Sensor X Calibrabon Point o - | T 1mm |
| Probe Tip to Sensor Y Calibration Point Tmm |
Probe Tip 1o Sensor Z Calibration Point . -1 1Tmm |
"Recommended Measurement Distance from Surface | T 1Amm |
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Report No. HCT CO., LTD.

74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA 139 of 201
HCT-A-1512-F006-1 TEL: +82 31 6456300 FAX: +82 31 645 6401



Report No.
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A3LSMA7108 Issue Date: 12. 23. 2015
Calibration Laboratory of o, e Ko
Schmid & Partner = g wm—m“
Engineering AG g Servirio sviszero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzarland "i@‘“ Swiss Callbration Servics

Accracdted by e Swiss Accredtation Sarvice (SAS)
Tha Swiss Accreditation Secvice is one of the signalodes to the EA
Muitiiateral Agreement for the recognition of callbration certificates

The and mo \

Thes catbrhion cenficate docurnents The taceatilty to natonal standards, which realize ihe

Catbeation Emipmernt imed (MATE critical for calibration)

Accreditation No.: SCS 0108

All culbrations hive Haen consuctad b the closed Inboratony feciity. sivironmaent tamperaturs (22 = 370 and hamidity < 70%

unets of (S1)
with confidence protabilty ars given on the foliowing peges and oro pan of tha cenfcats.

Primary Stangaeds 0 Caf Date (Certificats Na ) Schecuied Calbason

Pawer meter E44168 GBA179674 Ot-Apr-15 (No. 217-02128) Mar-16

Power sensor EA412A MY41458087 03-Apr-15 (No. 217-02126) Mar-18

Rafererce 3 dB Abenua SN 55064 {3c) Q1-Apr-15 [No. 217-02126) Mar-16

Reference 20 ol Atleoustor SN SS277 (20x) 0V-Apr-15 (No. 287-02132) Mar-18

Re 30 o8 Attenuatie SN 55129 (36b) 0t-Apr-15 (No._217-02133) Mar-16

Ret Probe ESIOV2 SN 3013 30-Dec-14 (No. ES3-3013 Decl4) Dec-15

DAES SN 660 14-Jan-15 (No DAE4-600_Jan15) Jao-18

Secondary Stardards 15 Chack Date (n house) S Check

BE HP 8640C USI642001700 4-Aug-I9 {in house check Apr-13) In house ehack: Ape: 10

Network Analyzer HP B753E | US37390585 1E-Oct-01 (in heuse chack Oct-15) In house chock: Oct-18
Function

Coitrated by

Approved by:

This caliteation cetificuts shall not bi repocuced escugt in il without wiitten apgrovall of the lsbarstory
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FCC ID: A3LSMA7108 Issue Date: 12. 23. 2015
Calibration Laboratory of A
Schmid & Partner = (s: msmmmw«m
Engineering AG Ty Servizio sviczero di taratura
Zuughausstrasse 43, 8004 Zurich, Switzeriand f.,,wﬂ‘ N S gwies Catintion Service
Acoredied by the Swiss Accredtation Serace (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

NORMx.y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y.z

poce diode compression point

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

AB.C.D modulation dependent linearization paramsters

Polarzation ¢ @ rotation around probe axis

Polarization % 8 rotation around an aas that is in the plane normal to probe axis (a1 measwrement center),
Le, 8 = 0is normal 1o probe axs

Connector Angle information used In DASY system to align probe sensor X to the robeot cocrdinate system

Calibration is Performed According to the Following Standards:

») |EEE Std 1628-2013, “IEEE Recommended Practice for Datermining the Poak Spatial-Averaged Specific
Absarption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques”, June 2013

b) 1EC 62200-1, "Procedure to measure the Specific Absorption Rale (SAR) for hand-heid devices usad 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 MMz to 6 GHz)", March 2010

d) KDB 8656684, “SAR Measurement Requirements for 100 MHz 1o 6 GHz"

M.thods Applied and Interpretation of Parameters:
NORMy.y,.2: Assessed for E-field polarization & = 0 (T < 900 MHz in TEM-cell; f > 1800 MHz: R22 wavegu-de)
NORMx.y,z are only intarmediate values, Le.. the uncertainties of NORMx,y,z does not affect the £°-field
uncertainty inside TSL (see below CanvF).

o NORM(Nx.y.z = NORMx.y.z * frequency_response (see Frequency Response Chart), This linearization is
implemented in DASY4 software vessions later than 4.2. The uncertainty of the frequency response is included
In the staled uncertainty of ConvF

e DCPxy.z: DCP are numencal linearization parameters assessad 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
characteristics

o Axyz Bxyz Cxyz Diyz VRxyz A B, C, D ara numerical inearization 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 voitage across the dioda.

o ConvF and Boundary Effect Parameters. Assessed in fiat phantom using E-field (or Temperature Transter
Standard for f < 800 MHz) and inside waveguide using analytical field distnbutions based on power
measurements for | > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close 1o the boundary. The sensitivity in TSL corresponds
1o NORMx,y,z * ConvF whereby the uncernainty corresponds 10 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.

* Sphencal isotropy (30 deviation from tsotropy): in & field of low gradients realzed using a flat phantom
exposed by @ pateh anlenna.

* Sensor Offser. The sensor offse! corresponds 10 the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.

¢ Connector Angle: The angle |s assessed using the information gained by determining the NORMx (no
uncertainty requied),
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EX30V4 - SN:3797 Novetnber 24, 2015

Probe EX3DV4

SN:3797

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

Calibrated for DASY/EASY Systems

(Nole: non-compatible with DASY2 system!)
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EX30V4- SN:3787 November 24, 2015

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

Basic Calibration Parameters

Sensor X | SensorY | SensorZ Unc (k=2)
| Norm (uVAVim))" 0.62 0.58 [ 0.56 $101%
DCP (mV) ags 97.0 | 984

Modulation Calibration Parameters

uiD Communication System Name A | 8 | ¢ ) VR Unc
d8 dBVuv d8 mv (k=2)
0 cw x| oo 0.0 10 | 000 | 1775 | 25%
Iy 0.0 0.0 w0 | | wes | |
2| 00 0.0 1.0 1718 |

1

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

* Tha uncantainties of Noem X.¥.Z do not affect the £-fiskl uncentawsy inside TSL (586 Peges 5 and &)
" Numencal ineanzaton parameter: unoartainty not requined.
' Uncertanty is determined wsing the mas. deviation from Linear response appying rectangubar istibution and & expressad for (he squarne of the

hold value
Cantificate No: EX3-3707_Novi5 Pago 4 of 11
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FCC ID: A3LSMA7108 Issue Date: 12.23. 2015

EX30DV4- SN:379T November 24, 2015

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

Calibration Parameter Determined In Head Tissue Simulating Media

- c Relative 5 Condwlt'my [ < Depth © Unc

(MHz) Permittivity (S/m) ConvF X | ConvFY | ConvFZ | Alpha {mm) (k=2)
750 41.9 0.89 9.38 9.38 9.38 0.32 0.96 +120%
835 M5 0.90 8.98 8.98 8.98 0.16 1.78 £120%
900 41.5 0.97 8.86 8.86 8.86 0.21 1.53 £120%
1450 40.5 1.20 7.73 7.73 7.7 0.15 1.77 £ 120 %
1750 40.1 1.37 7.85 7.85 7.85 0.35 0.80 £120% |
1900 40.0 140 | 781 7.61 7.61 0.34 0.80 £120%
1950 40.0 1.40 7.32 7.32 7.32 0.39 0.83 £120%
2300 395 1.67 7.27 7.27 1.27 0.39 0.85 £120%
2450 38.2 1.80 6.90 8.90 6.90 0.40 080 | £120%
2600 39.0 1.86 688 6.68 6,68 0.46 0,80 £120%
3500 378 201 6.61 661 6,61 0.39 0.99 £13.1%
5200 36.0 4 86 4.80 480 4 B0 0.40 1.80 2131%
5300 359 476 4.59 4.50 4.59 l 0.40 1.80 £131%
5500 3586 4.96 452 452 452 0.45 1.80 £131%
5600 3558 5.07 4.21 421 4.21 0.50 1.80 +£13.1%
5800 353 527 4.20 4.20 4.20 050 | 1.80 131 %

“ Froquency validry atove 300 Mz of < 100 MHz only appdes for DASY w4 and higher (see Page 2). ales it i rastricted 10 = 50 MMz, The
uncertainty s the RSS of the Convi® uncertainty at caltration frequency and the uncertainty for the indicated fraguency band. Fraquency vaddity
below 300 Mz 15 4 10, 25 40, 50 and 70 MHz for Comd™ nssessments st 30, 64, 128, 150 and 220 MHz espectively. Above & GHz foquency
valdty can be exierdod 10 = 110 MHZ
" Al kequencies twiow 3 Gz, the valdity of rnsin paramaton (¢ and o) can be relaed 1o + 10% ¥ igud compansatinn formua B apphed ©
mensured SAR vshuss Al frequancies sbove 3 GHL the valdity of besue parameters (x and o) is restricted 10 = 8%, The uncertainty & the RSS of
mwmmmmmwwnmm

“ Nipha'Depth are detarmined durng cal SPEAG that the ¢ o due 1o the bourdary effect after compensalion is
amwm&n1\\IarﬁwulrmmmJabuammxmhlhmm&ﬁGanommommmmmm
diamader from the boundary
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Issue Date:

12.23. 2015

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

_f(MHz)© | Permittivity” (sim)” ConvFX | ConvFY | ConvFZ | Alpha® | (mm) | (k=2)
750 555 0.96 9.39 9.39 939 029 1.16 £120% |
B35 552 0.97 9.17 9.17 9.17 0.32 1.09 +£120%
1750 534 1.49 7.52 7.52 7.52 042 0.80 +120% |
1900 53.3 1,52 7,32 7.32 7.32 0.31 0.97 +12.0 %
2450 527 1.95 891 6.91 6.91 0.34 0.85 +120%
2600 525 216 6.75 6.75 6.75 0.16 0.99 £12.0%
5200 49.0 5.30 424 4.24 424 050 1.90 £131%

|__5300 48.9 542 4.07 4.07 4.07 0.50 190 | £131%

. 5500 4B.6 5.65 3.80 380 3.80 055 190 | =131%
5600 48.5 5.77 3.54 3.54 354 0.60 1.90 +13.1%
5800 48.2 6.00 384 KX 3.84 0.60 1.90 2131 %

© Fruquency validity abave 300 MHz of £ 100 Mz ety appbes for DASY v4.4 and higher (see Page 2). else & is restricted to « 50 MHz The
uncertalnty is the RSS of the ConyF uncertanty at calibration Sequency and the uncertanty for the Indicaiad Sequency band. Frequency validity
below 300 Mz m ¢ 10, 25, 40, 50 and 70 MMz for Comvl' nssesyments at 30, 84, 126 150 and 220 MHz respeciively. Above 5 GHz fraguency

validity can be edendad 1o ¢ 110 MHz

" At frequencies betow 3 GHz, the valkdity of tasue parameters (x and a) con be retaxed 1o & 10% f hguxd compensston formula 18 appsed 10
meeswred SAR values, At fequencias above 3 GHE, the valdity of tssue parsmetens (« end o) & restricted to + 5% The uncertainty is the RSS of
tha CorwF uncartainty for indicated target tissue paramoters.
* Alpha/Oopth are determined diring catbeation. SPEAG warmants that the remaining deviation due o the boundary effect after compensation is
sty less than = 1% for reguencies below 3 GHz and below £ 2% lor frequencies Detween 3-6 Gz ol any culence larger e half the prode 4o
dSameter from ihe boundary

Certificale No. EX3-3797_Novis

Report No.
HCT-A-1512-F006-1

Page 6 of 11

HCT CO,, LTD.

74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA

TEL: +82 31 645 6300

FAX: +82 31 645 6401

145 of 201



HCT

HET R, LT

FCC ID: A3LSMA7108 Issue Date: 12.23. 2015

EX3DV4.- SN 3797 November 24, 2015

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

104 - g

09+

¥ response (normaiized)

0.8

rrequenc

06
054 | | Ll L L : 4 r—
0 SQ0 1000 1500 2000 2500 3000
f [MHz]

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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FCC ID: A3LSMA7108 Issue Date: 12. 23. 2015
EX3IDV4a. SN:3T87 Novembar 2 115
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM f=1800 MHz R22
a . L . ; 3 L
Tt Z Tt X 4
g
Y e e o e = Dk . L S SR S S S e e e .
&
.1 S R —
Rok [
o ol ST S T2
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Conificate Na: EX3-3797 Novis Page 8 of 11
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EX3DV4- SN3797 November 24, 2015
Dynamic Range f(SAR}cad)
(TEM cell , foyu= 1900 MHz)
10° mrrTE e
:
._“ . :
= 10 y
£ , ;
10 x
O 1( 1o 10 10 10 0
SAR [mW/em3)
. o)
Not compensated compensatec
)
5 P ey oo o 3 o 1 e 5 2
5 .
w
’ vr"' 101 108 Y,
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.|
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COMPanE AT

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

= B35 MHz, WGLS RS (H_convF) = 1900 MHz WGLS R22 (H_convF)

e \\ ai%
§ ] &
- g
3
" N
"
oel
M
] |
ney -
L - » » L w0 - o ! 0 2 ] x - x x -
" e vt
. =3 Ll L
el - Radial

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

Devisdor
. bdoooe
ozggéuon“'

10 <08 05 04 02 00 02 04 08 08 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EXIDV4-- SN3THT Novernber 24, 2015

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

Other Probe Parameters
Sensor Arrangement

“Triangular |

| Connector Arx_')Ie'("l 675

| Mechanical Surface Detaction Mode enabled

[ Optical Surface Detaction Mode disabled |

[ Probe Overall Length 337 mm

| Probe Body Diamater 10 mm |

[ Tip Length g mm
Tip Diameter . 2.5mm

[ Probe Tip 1o Sensor X Calibration Point 1 mm

[Probe Tip to Sensor Y Calibration Pomi | 1 mm

| Probe Tip to Sensor Z Calibration Point 1 mm

[ Recommended Measurement Distance from Surface - T 14mm

Cartficats No. EX3-3797_Nov1s Page 1101 11
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FCC ID: A3LSMA7108 Issue Date: 12.23. 2015

Calibration Laboratory of N, Schweizerischer Kalibrierdienst
Schmid & Partner N (S: Service suisse ¢ étalonnage
Engineering AG i Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zutich, Switzetland % /f’f?,.w‘? S Swiss Calibration Service
Accreditad by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
Tho Swiss Accreditation Service is one of the signatories to the EA
Multilatersl Ag t for the recognition of calibeation cartificates
ciient  HCT (Dymstec) Certificate No: D835V2-441_Jan15
CALIBRATION CERTIFICATE |
Otpect D835V2 - SN: 441
Calibration procedure(s) QA CAL-05,v9

Calibration procedure for dipole validation kits-above 700 MHz.

Calibralion date January 23, 2015

This calityation cenificale documents the traceabiity to natlonal standards, which ealtze the physical unas of measurements (SI),
The measurements and the uncerainties with condidence prodbablity are given on the following pages and are part of the cenificate.

Al calibrations have been conducted in the closed laborstory Facility: emaronment temparature {22 = 3)°C and humidity < 70%,

Cafration Equipment used (MATE critical for calibention|

Primary Standards |08 Cal Date (Cantificate No.) Schoduled Galibration
Power mater EPM-$424 | GR37480704 07-0ct-14 (No: 217-02020) Oct-15

Power sensor MP B43TA US37222783 07-0ct- 14 (No, 21 7Q2020) Oct-15

Power sensor HP 84814 MY41002317 07-Cci-14 (No, 21702021} Oct-16

Reterence 20 8 Attenuator SN: 5058 (20K} 03-Apr-14 (No. 217-01018) Apr-15

Typa-N mismatch combination SN: 5047.2 ) 08327 03-Apr-14 (No. 217-01921) Apr-15

Roference Probe ES20VY SN: 3205 30-Dec-14 (No. ES3-3205_Dectd) Dec-15

DAE4 SN: 601 18-Aug-14 (No. DAES-BOT_Augl4) Aug-15

Sacondary Standards 0% Check Date (in house) Schoduled Check

RF genecator &S SMT-08 100005 04-Aug-98 {in house check Oct-13) In house check: Oct-16
Netwark Anatyzar HP 87536 US37300585 S4206  18-001-01 (i house check Oct-14) In house check: Oct-15

Narna Function

e
Calbirated by: Michael Weber \aboratory Tachnician ? UL
) i
Approves by Kalji Pakiowie Technical Managar W

fssued: January 26, 2015

This calibration certificate shall not ba reproduced except in Tuk without wrilten approval of the laboralory

Certificate No: D835V2-441_Jan15 Page 1 of 8
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Calibration Laboratory of SN

/ SA %, Schweizerischer Kalibrierdienst
Schmid & Partner oS (s: Service suisse & étalonnage
Engineering AG z = Servizio svizzero di taratura
Zoughausutrasse 43, 8004 Zurich, Switzertand "’wﬁw‘? S  Swiss Calibration Service
Tl
Accredited by the Swas Accreditation Service (SAS) Accreditation No,: SCS 0108

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

Glossary:

TSL tissue simulating fiquid

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

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

« Electrical Delay: One-way deiay 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 nominai TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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A3LSMA7108 Issue Date: 12. 28. 2015
Measurement Conditions
DASY system configuration, as far as not given on pags 1.
DASY Version DASYS V5288
Extrapolation Advanced Exirapolation
Phantom Medular Fiat Phantom
Distance Dipole Center - TSL 15 mm vith Spacer
Zoom Scan Resolution dx, dy. dz =35 mm
Frequency 835 MHz = 1 MH2
Head TSL parameters
The following parameters and calcutations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 090 mhoim
Measured Head TSL parameters (220£02)°C 41526% 0.93 mha/m 4 6 %
Head TSL temperature change during test <05"C —_— -
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measused 250 mW input power 2.36 Wikg
SAR for nominal Head TSL paramaters normalized to 1W 9.21 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 1,54 Wikg
SAR for nominal Head TSU parameters nomalized to 1W 6.08 Wikg + 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 65.2 0.97 mho/m
Measured Body TSL parameters (220+0.2)"C 558+6% 1.01 mho/m = 6%
Body TSL temperature change during test <05°C e ——
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Congition
SAR measured 250 mW Input power 240 Wikg
SAR for nominal Body TSL parameters normalized to TW 9.34 Wikg + 17.0 % (k=2)
SAR averaged over 10 em’ {10 g) of Body TSL condition
SAR measured 250 mW input power 1.57 Wikg
SAR for nominal Body TSL parameters normalized to 1W 6.14 W/kg = 16.5 % (k=2)
Certificato No: D835V2-441_jan15 PageGof8
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Appendix (Additional assessments outside the scope of SCS0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5170-1.0
Retum Loss -340d8B

Antenna Parameters with Body TSL

Impedance, transiormed 1o feed point 4720-27K2
Retumn Loss -27.9d8

General Antenna Parameters and Design

Electrical Delay {one direction) | 1.369 ns

After long term use with T00W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable, The center conducior of the feeding line is directly connected 1o the
sacond arm of the dipole. The antanna is theretore shon-circuited lor DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change, The overall dipole length is still
according to the Standard.

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

Additional EUT Data

Manufacturad by SPEAG
Manufactured on March 08, 2001
Certificate No: D835V2-441_Jan15 Page 4 of 8
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DASYS5 Validation Report for Head TSL
Date: 22.01.2015

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2: Serial: D835V2 - SN: 441
Communication System: UID 0 - CW; Frequency: 835 MHz
Medium parameters used: = 835 MHz; 6 =0.93 S/m; & =41.5; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEETEC/ANSI C63.19-2011)
DASYS2 Configuration

« Probe: ES3DV3 - SN3205; ConvF(6.2, 6.2, 6.2); Calibrated: 30.12,2014;

» Sensor-Surface: 3mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn601; Calibrated: 18.08.2014

» Phantom: Flat Phantom 4,9L; Type: QDDOOP49AA; Serial: 1001

o DASYS2528.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=3mm

Reference Value = 56.43 V/im: Power Drift = -0.04 dB

Peak SAR (extrapolated) = 3.49 W/ikg

SAR(1 g) = 2.36 W/kg; SAR(10 g) = 1.54 W/kg

Maximum value of SAR (measured) = 2.76 W/kg

-2.40
-4.80
-7.20

9.60

-12.00

0 dB = 2.76 Wikg = 4.41 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 23.01.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DB35V2 - SN: 441

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

Medium parameters used: =835 MHz; o= 1.01 S/m: & = 55.8; p= 1000 kg/m"
Phantom section: Flat Section

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

DASYS52 Configuration:
» Probe: ES3DV3 - SN3205; ConvE(6.17, 6.17, 6.17): Calibrated: 30.12.2014;
» Seasor-Surface: 3mm {Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 18.08.2014
» Phantom: Flat Phantom 4.9L; Type: QDUOOP49AA; Serial: 1001

» DASYS252.8.8(1222): SEMCAD X 14.6.1((7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=3mm

Reference Value = 54.59 V/m; Power Drift = -0.02 dB

Peak SAR (extrapoiated) = 3.53 Wikg

SAR(1 g) = 2.4 W/kg; SAR(10 g) = 1.57 W/kg

Maximum value of SAR (measured) = 2,80 W/kg

dB
0

0 dB =280 W/kg =4.47 dBW/kg
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Impedance Measurement Plot for Body TSL
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chent  HCT (Dymstec) Certificate No: D1900V2-5d032_May15
|CALIBRATION CERTIFICATE
t Objoct D1900V2 - SN: 5d032

Cailyration procedura(s)

Calibration date:

QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

May 20, 2015

Callorabion Equipenent used (M&TE crtical for caiibestion)

This calibeabion cedificata documants the tracaabily 1o réfional standards, which realize the physical units of measurements {SH)
Tha measuremonts and the uncenalntias with confidence probabiity are given on the folowing pages and are part of the certificate,

AZ ealibeations have been canducted In the clased labormiary facity: emdrcoment temparature (22:= 31°C and humidity < 70%

Primary Standards [0 GCai Date (Certiticate No.) Scheduled Calitration _|

Powar meter EPM-4424 | GBarasoTO4 07-0cX-14 (Na. 217-02020) Oct-15

Pawer sersor HP B431A | Us3r290783 07-0¢1-14 (No, 217-02020) Oct-15

Power sansor HP B481A | My2 1082317 O7-Oct-14 (No. 217-02021) Oct-15

Feterence 20 dB Atlenuator | SN: 5058 (20k) 01-Apr5 (No, 217-02131) Mar-16

Tyse-N mismalch combination | SN: S047.2 106327 01-Apr-35 (No. 217-02134) Mar-16

Refecence Probe ES30V3 | SN: 3205 30-Dec-14 (No, ES3-4206_Dec14) Dec-15

DAE4 | sN: 601 1B-Aug-14 (No. DAES-801_Augi4) Ausg15

Secordary Standards liow Check Dasw {in house) Schoduled Chieck

RF generator RS SMT-06 | 100008 04-A1g-88 (i house check Oct-13) I houss check: Ot-16

Notwork Aralyzor HP 8753E | USa7980685 54208 18-O5t-01 (in house chack Oct-14) In house check: Oct-15
Name Function Signature

Calibrated by: Le# Klysnor Labaratory Technician W ﬂ

Approved by Katja Poxovic Technical Manisgoer

Issued: May 20, 2015

This calibeation certificate shall not be reprocuced excegt in full without written approval of the laboratory
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Calibration Laboratory of

G Schweizerischer Kalibrierdienst
Schmid & Partner ¢ Service sulsse diétalonnage
Engineering AG Servizio svizero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland S swiss Calibration Service
Accrediiod by the Swiss Accrediation Senvice (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liguid

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

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

« SAR for nominal TSL parameters: The meastred 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: D1900V2-5d032_May1s Page20l8
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Measurement Conditions
DASY system configuration, as far as nol given on page 1
DASY Version DASYsS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution ax, dy, d2 = 5mm
Frequency 1900 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were apphed.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 400 1.40 mho/m
Measured Head TSL parameters (220:202)°C 38928% 1,37 mho/m £ 6%
Head TSL temperature change during test <05°C ——ee —
SAR result with Head TSL
SAR averaged over 1 ¢m” (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 % (k=2)

SAR averaged over 10 cm” (10 g) of Head TSL corxdition

SARA measured 250 mW input powes 5.33Wikg

SAR for nominal Head TSL paramaters normalized 1© 1W 21.4 Wikg + 16.5 % (k=2)
Body TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 53.3 1.52 mhoym

Measured Body TSL parameters {220+02)*C 527 286% 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 nomalized to 1W 40.9 Wkg = 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 paramelers nofralized to 1W 21.7 Wikg = 16.5 % (k=2)

Certificate No: D1900V2-5d032_May15
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transiomed to {eed point 513Q+522
Return Loss -255dB

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 47444+ 55Q
Retum Loss -242d8

General Antenna Parameters and Design

| Etectrical Delay (one direction) | 1.185 ns |

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

The dipole ks made of standard semirigid coaxial cabie, The center conductor of the feading line is directly connected to the
second arm of the dipole, The antenna is thesefore short-circuitad 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 to the position as explained in the
Measurernent Conditions™ pazagraph. The SAR data are not affected by this change, The overall dipole length is still
according to the Standard

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

feedpoint may be damaged.
Additional EUT Data
Manufaciured by SPEAG
Manufactured on March 17, 2003
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DASYS Validation Report for Head TSL

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

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 (IEEE/TEC/ANSL C63.19-2011)

DASY52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(3, 5. 5); Calibrated: 30.12.2014;
 Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sno01; Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; 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 grid: dx=5mm, dy=5mm. dz=5mm
Reference Value = 99.00 Vim; Power Drift =0.04 dB

Peak SAR (extrapolated) = 18.6 Wikg
SAR(1 g) = 10.2 W/kg: SAR(10 g) = 5.33 Wkg

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. Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DI900V2: Serial: D1900V2 - SN: 5d032

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

Medium parameters used: f = 1900 MHz: 6 = 1.51 S/m; & =352.7, p = 1000 kg.fm"
Phantom section: Flat Section

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

DASYS52 Configuration;
« Probe: ESAIDV3 - SN3205; ConvF(4.65, 4.65, 4.65), Calibrated: 30.12.2014;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 3.0 (back}; Type: QDODOPS0AA; Seriak: 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 (extrapolaied) = 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

-11.40

-15.20

-13.00

0dB = 12.8 Wkg = 11.07 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of \\\\Q—\._//;/’ §  Schweizerischer Kalibrierdienst
Schmid & Partner M P Service suisse d'étalonnage

Engineering AG G Saryizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland Y, ,'ﬁ\;‘ S Swiss Colibration Service
Accradited by the Swiss Accreditation Sarvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificates
cient  HCT (Dymstec) Cortificats No: D2450V2-743 May15
Otject D2450V2 - SN: 743
Calibristion procedureys) QA CAL-05.:9 ;

Calibration procedure for dipole validation kits above 700 MHz

Calibration date: May 19, 2015

y Thia calibration cantificate documeets tha traceabilily 10 national standards, which reakza the physical units of measuremants (S1)
The measurements and 1ha uncerainties with contidence probabiity ace given on tha loflowing pages and are part of the cerificate.
All calibrations have been conducied in the clsed laboralory fadiity: eavironment femperiture {22 = 3)"C and humidity < 70%
Caliteation Equipment used (MATE critical far caibration)

| Primary Standards LD # Cal Data (Cortificate No.) Scheduled Catbration o
Power meter EPM-442A GB3T4207T04 O7-0ct-14 (No. 247.02020) Oct-15
Power sansor HP 84814 | usarzeeres 07-Oct-14 (No. 247-02020) Oct-15
Power sensor HP B461A )Mvumaw 07-Oct-14 (No. 217-02021) Oct15
Roference 20 4B Attenisior ISN' SOS6 (20K) 01-Apr-16 (No. 217:02131) Mar-16
Typa-N rmismatch combination | SN. 50472 | D327 O1-Ap-15 (No. 217-02134) Mar-16
Referonce Probe ES3I0V3 | Sh: 3205 30-Dec-14 {No. ES3-3205_Dectd) Dec-15
DAE4 l SN: 801 18-Aug-14 {No. DAES-E01_Aug14) ALg-15
Secondary Standards lip# Check Data (in house) Scheduled Check
AF generator R&S SMT-06 100005 02-Aug-22 (in houss check Oct-13) In howse check: Oct-18
Natweek Analyzer HP 87536 \ US37IN06E8Ss S4206 18-0ct-01 (in house chatk Oot-14) In howuse check: Oct-15

Name Function Sigrare
Caliraied by: Michaei Waber Labaratory Tochnician M_
Approved by: Katja Pokovic Technical Manager [ %
Issued: May 20, 2015

This calibeation canticate shall not be reprosuced axcept In full without writter aporaval of the lab Yy

Certficate No: D2450V2-743_May15 Page 1 0f 8

Report No. HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA 168 of 201

HCT-A-1512-F006-1 TEL: +82 31 645 6300 FAX: +82 31 645 6401



HET R, LT

FCC ID: A3LSMA7108 Issue Date: 12.23. 2015

Calibration Laboratory of S Schweizerischer Kalibrierdienst

Schmid & Partner R Secvice suisse d'élalonnage
Engineering AG e Servizio svizzero di taratura

Zeughsusstrasse 43, 8004 Zurich, Switzerland s /ﬁ\\ Swiss Calibration Service

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

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

Multitateral Ag t for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,2

N/A riot applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Certificate No: D2450V2-743_May15 Page 20t 8

Report No. HCT CO., LTD.

74, Seoicheon-ro 578 beon-gll Ma|ang-myeon Icheon-si Gyeonggl-do 17383. Re o
s s i s P- of KOREA |69 Of 2°|



HET R, LT

FCC ID:

A3LSMA7108 Issue Date: 12. 23. 2015
Measurement Conditions
DASY system configuration, 8s 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 392 1.80 mho/m
Measured Head TSL parameters {226=202)°C 379+6% 1.84 mho/'m £6 %
Head TSL temperature change during test <05°C - e
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.6 W/kg
SAR for nominal Head TSL parameters normalized to 1W 53.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm”® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.32 Wikg
SAR for nominal Head TSL parameters normalized to 1W 25.0 Wikg = 16.5 % (k=2)
Body TSL parameters
The {ollowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220'C 527 1,95 mho'm
Measured Body TSL parameters (220 +£0.2)°C 50.7 + 6% 203 mho'm £ 6%
Body TSL temperature change during test <05°C —— -ee
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 250 mW Input power 13.4 Wikg
SAR for nominal Body TSL parameters notmalized o 1W 52.1 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 6.20 Wikg
SAR for nominal Body TSL parameters normatized to 1W 24.4 Wikg = 16,5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5420 +44 12
Return Loss -246dB

Antenna Parameters with Body TSL

Impedance, translormed to feed point 5140+6.1Q
Return Loss -242d8

General Antenna Parameters and Design

I Electrical Detay (one direction) l 1.160 ns

After lang term use with T00W radiated power, only a slight warming of the dipole near the feedpoint can be measured

The dipole is made of standard semirigid coaxial cable. The center conductor of the teeding line is directly connecied 1o the
second arm of the dipole. The antenna is therelore short-circuited for DC-signals. On some of the dipoles, stall end caps
are added 1o the dipole arms in order to improve matching when lcaded according to the position as explainad in the
*Measurement Conditions' paragraph, The SAR data are not affected by this change. The overall dipole length is stil
according to the Standard.

No excessiva force must be applied 1o 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
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DASYS 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)

DASY52 Configuration:
« Probe: ES3DV3 - SN3203; ConvF(4.54, 4.54, 4.54); Calibrated: 30.12.2014;
= Sensor-Surfuce: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA: Senal: 1001

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

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube (:
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 Wikg = 12,48 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 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 (0 - 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 (IEEEAEC/ANSI C63.19-2011)

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

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

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

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

Peak SAR (extrapolated) = 27.9 Wikg

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

Maximum value of SAR (measured) = 17.7 W/kg

dB

0

-4.80

-9.60

-14.40

-19.20

-24.00

0dB = 17.7 Wikg= 1248 dBW/kg
Certficate No: D2450V2-743_May15 Page 7of 8
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Impedance Measurement Plot for Body TSL
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chient  HCT (Dymstec) Certificate No: D2600V2-1015_Mari5

CALIBRATION CERTIFICATE

Object D2600V2 - SN: 1015

Cadbration procedure(s) QA CAL-O§.V9
Calibration procedure for dipole vahidation kits above 700 MHz

i Calbraticn ate March 25, 2015

This catbration certificate dooumants the receabidity 1o national slandadcs. whioch realize the physical units of moasurements (S1)
The moasuremants and the uncanamiies with conidanca peobatdity are given on the following pages and are part of tha corificate.

A cafirations have been cooducted in tha closed labatatory faclity: amaranment temperature (22 + 5)'C and humidity < 70%

Calibraion Equipment used (M TE cntical for calibration)

Primary Standards (10w ai Date (Gerfificate No.) Schieduled Cafbration
Power meter EPM-442A | GRaraso704 07-0ct-14 (o, 217-02029) Oct-15
Powee sangor HP 84814 {Us3T202783 07:0c-18 (N0, 247-02020) 0ex-15
Power sensor HP 84814 { MY41002317 070114 (No, 217-02021) Ot
! Relerence 20 dB Attenuatos § SN: 5058 {20k) GA-Ape-12 (No. 217-01818) Apra1s
Type-N mismaich combination | SN:- S047.2/08327  O3-Ape-14 (No. 217:01921) Apt-15
Relerance Proba ES30V3 | SN 3208 30-Dec14 {No, E533205_Dec14) Dec15
DAE4 lsn 01 18-Aug-14 (No. DAES-801_AugTa) Ag-15
Sectadary Stantands | ¢ Check Date fn house) Scheduted Chwck
AF generstor RAS SMT-06 100005 04-Aug-89 {in houss check Oct-13) In house check: Oct-16
Netwark Anatyzer HP 87536 USH7I00585 54206 1B-0ct-01 (in house chack Oct-14) In house eheck: Oct-15
Nama Functicn Signature

Caloratod by, Joton Kastratt WT%( -
Aporoved by Katia Peoyic Tochrical Managor 5 %

leaued: March 25, 2015

This caibration certificate shal not b reprotucad axcept in full without written appraval of the laboratory
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Calibration Laboratory of R G Schweizerischer Kalibciordienst
Schmid & Partner S— 3 c Service suisse d'étalonnage
Engineering AG B Servizio svizzero di taratura
Zoughaussirssse 43, BO04 Zurich, Switzerland AN S swiss Caibration Service
Accreditad by the Swiss Accreditation Senvice [SAS) Accreditation No.! SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multiiateral Agreemaent for the rocognition of callbration certificatos

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

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

c) KDB 865664, “SAR Measurement Requirements for 100 MMz to 6 GHzZ"

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.

* 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 uncerainty 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%.

HCT CO,, LTD.
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Measurement Conditions
DASY system configuration, as far as not ghiven on page 1.
DASY Version DASYS V52.8.8
Extrapoiation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.0 1.96 mho/m
Measured Head TSL parametars (220£02)C 72=26% 200mhoim=6%
Head TSL temperature change during test <05°C - —eee
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Caondition
SAR measured 250 mW input power 14.4 Wiy
SAR for nominal Head TSL parametess 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 Wrkg
SAR for nominal Head TSL parameters nommakized to W 25.3 W/kg = 16,5 % (k=2)
Body TSL parameters
The following parameters and calculations ware appiied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 525 2.16 mhofm
Measured Body TSL parameters (22.0£0.2) °C 303+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 Condition
SAR measurad 250 mW inpul power 14.1 Wikg
SAR for nominal Bedy TSL parameters normalized 10 1W 55.4 Wikg =17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 6,27 Wikg
SAR for nominal Body TSL parameters normalized to 1W 24.8 Wikg = 16.5 % (k=2)
Report No. HCT CO., LTD.
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 50.00Q-21)Q
Retumn Loss -3354d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4660Q-19jQ
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 canter conductor of the ieeding lina is diraclly connected 1o the
sacond am of the dipode. The antenna is therelore short-clircuited for DC-signals. On some of the dipoles. small end caps
are added to the dipole armms in order t0 mmprove matching when loaded according to the position as explainad 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 damagad.
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: LD 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 (IEEEAEC/ANST C63.19-2011)

DASYS52 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: QDOCOPS0AA; Serial: 1001

« DASYS52 52.8.8(1222). SEMCAD X 14.6.1(7331)

Dipole Calibratien 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 = (0.03 dB

Pcak SAR (extrapolated) = 30.4 W/kg

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

Maximum value of SAR (measured) = 18.9 Wikg

OdB = 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

Dute: 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: = 2600 MHz; 0 = 2.2 S/m; £ = 50.3; p = 1000 k;__v-’mi
Phantom section: Flat Section

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

DASYS52 Configuration;
« Probe: ES3DV3 - SN3205; 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
« Phantom: Flat Phantom 5.0 (back): Type: QDOOOPS0AA; Serial: 1002

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

Dipole Calibration for Body/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=53mm, 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

d8
0

-5.00
-10.00
-15.00

-20.00

-25.00

0dB = 18.6 Wrkg = 1270 dBW/kg
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Accraditod by the Swiss Acoreditation Sarvice {SAS)
The Swiss Accreditation Service is one of the signataries to the EA
Muitilateral Agreement for the recognition of calibration certificates

Accreditation No: SCS 0108

cient  HCT (Dymstec) Certificate No: DSGHzV2-1107_Jan15
CALIBRATION CERTIFICATE
atject D5GHzV2' - SN:1107
Calibration procecre(s) QA CAL-22.v2 :
Calibration procedure for dipole validation kits between 3-6 GHz
Calbration dae January 28, 2015

This calibration certificate documents the tracaabilty 1o national standards, which realizs the phwsical units of measurerments (S1)
The measurements and the uncertanties with confidence probability are given on the following pages and are par of the certificate.

All calibrations fizwe bean conduciod i the Slosed laboratory faciity: environment lemporaiure (22 + 2)C and humidity < 70%,

Calbration Equipment usad (MATE crdtical for calibmtion)

Primary Standards D4 Cad Date iCertificaie No.) Scheguled Calibration

Powar metar EPM42A GB37480704 07-0c3-14 (No., 217.02020) Oct-18

Power sensor HP 84814 USa7292783 07-Oct+14 (No, 217-02020) Oct-15
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Type-¥ mismatch comixnation SN 5047.2/08327  O3-Apr-14 (No. 217-01921) Apras

Retarsnce Probe EXaDVA SN: 3503 30-Dec-14 (No, EX3-3500_Dec14) Dec-15

DAE4 SN: 601 18-Aug-14 {No. DAES-EDT_Ang14) Aug-15

Secondary Standards 1D # Check Date (in house) Schedufed Check

RF ganarator RAS SMT-06 100005 04-Aug-91 {In house chack Oct-13) In house chack: Do1-16
| Natwork Analyzer HP 8755& USS7390685 $4206 18-Oct-01 (in house check Oct-14) I house chack: OG1-15

Name Funcsion Signature
Calltrared by Michaei Waber Labaratory Techrican ”M
Appraved bry: Kafja Pokovic Technical Manages

| Thes caibration certificaie shad not be reproducad exceat 0 foll without written approval of the laboratary.

e =

Isswad: January 2§, 2015

Certificate No: DSGHzV2-1107_Jan15

Page 1 of 18

HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA
TEL: +82 31 645 6300 FAX: +82 31 645 6401

Report No.

184 of 201
HCT-A-1512-F006-1



HET R, LT

FCC ID: A3LSMA7108 Issue Date: 12.23. 2015

oy

=
-~

N

e,

Calibration Laboratory of

N AN S 7 i i

Schmid & Partner — S m:;n:mm

Engineering AG z < C servizio svizzero 6i taratues
Zeughausstrasse 43, 8004 Zurich, Switzeriand % 4@.\«“} S Swiss Calibration Service
Accrediled by the Swiss Accreditation Sarvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agr for the anition of calibration certificates
Glossary:
TSL tissue simuiating 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) IEC 62209-2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld
and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to
& GHz: Human models, Instrumentation, and Procedures”; Part 2: “Procedure to determine
the Specific Absorption Rate (SAR) for including accessories and multiple transmitters”,
March 2010

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

c) |EEE Std 1528-20183, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireiess
Communications Devices: Measurement Techniques”, June 2013

Additional Documentation:
d) 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.

e 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.

» 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
muitiphed by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS V5288

Extrapolation Advanced Extrapolation

Phantom Modular Fiat Phantom V5.0

Distance Dipole Center - TSL 10mm with Spacer

Zoom Scan Resolution dx, dy 2 4.0mm, dz = 1.4 mm Graded Ratio = 1.4 {Z direction)
5200 MHz = 1 MMz
5300 MHz 4 1 MHz

Frequency 5500 MHz £ 1 MHz
5600 MHz + 1 MHz
5800 MHz = 1 Mz

Head TSL parameters at 5200 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 35.0 4.66 mho'm

Measured Head TSL parameters (22.0+02)°C 36326% 4.56 mha'm + 6 %

Head TSL temperature change during test <05°C - -
SAR result with Head TSL at 5200 MHz

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

SAR measured 100 mW input power 7.89 Wikg

SAR for nominal Head TSL parameters normaiized to 1W 79.0 W/kg = 19.9 % (k=2)

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

SAR measured 100 mW input powar 2.26 Wikg

SAR lor nominal Head TSL parameters normalized to 1W 22.6 Wikg = 12,5 % (k=2)
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Head TSL parameters at 5300 MHz
The following parameters and calculations were apphed.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 359 4.76 mho'm
Measured Head TSL parameters (220+02)°C HB1:£68% 4.66 mho/m £ 6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL at 5300 MHz
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 100 mW input power B8.08 Wikg
SAR for nominal Head TSL parameters normalized to TW 80.8 W/ kg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 100 mW input pawer 2.32 Wikg
SAR for nomingl Head TSL parameters normalized to 1W 23.2 Wikg = 19.5 % (k=2)
Head TSL parameters at 5500 MHz
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 86 4.96 mho/m
Measured Head TSL parameters {(220:02)°C 350+6% 4.86 mho/m + 6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.16 Wikg
SAR for nominal Head TSL parameters normalized to 1W 81.6 Wikg = 19.9 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL condition
SAR measured 100 mW input power 2.32 Wikg
SAR for nominal Head TSL parameters nommalized ta 1W 23.2 Wikg = 19.5 % (k=2)
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Head TSL parameters at 5600 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 35.5 5.07 mho/m

Measured Head TSL parameters {2204+02)°C 357:6% 497 mho/m 6 %

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

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

SAR measured 100 mW input power 8.15 Wikg

SAR for nominal Head TSL parameters normalized to TW 81.5 Wikg = 19.9 % (k=2)

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

SAR measurad 100 mW input power 2.32 Wikg

SAR for nominal Head TSL parameters normalized to TW 23.2 Wikg = 19.5 % (k=2)
Head TSL parameters at 5800 MHz

The foltowing parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 353 5.27 mho/m

Measured Head TSL parameters {220202)°C 35426% 518 mhoim26 %

Head TSL temperature change during test <05°C veme -
SAR result with Head TSL at 5800 MHz

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

SAR measured 100 mW input power 7.78 Wikg

SAR for nomingd Head TSL parameters normalized to 1W 77.8 Wikg + 19.8 % (k=2)

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

SAR measured 100 mW input power 221 Whg

SAR for nominal Head TSL parameters normalized te TW 22.1 Wikg = 19.5 % (k=2)
Certificate No: DSGH2zV2-1107_Jan15 Page Sof 16
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Body TSL parameters at 5200 MHz
The foflowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 49.0 5.30 mho/m
Measured Body TSL parameters (22.0+£0.2) °C 494 :6% 5.42 mho/m £ 6 %
Body TSL temperature change during test <05"C e -
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.36 Wikg
SAR for nominal Body TSL parameters normalized to 1W 73.8 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 100 mW input power 2.05 Wikg
SAR for nominal Body TSL parameters normatized o tW 20.6 Wikg = 19.5 % (k=2)
Body TSL parameters at 5300 MHz
The {ollowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 489 5.42 mho/m
Measured Body TSL parameters (220£02)“C 492+6% 5.55 mho/m + 6 %
Body TSL temperature change during test <05°C -
SAR result with Body TSL at 5300 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.34 Wikg
SAR for nominal Body TSL parameters normalized to 1W 73.5 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 100 mW Input power 2.05 Wikg
SAR for nominal Body TSL parameters normalized to 1TW 20.6 W/kg = 19.5 % (k=2)
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Body TSL parameters at 5500 MHz
The following parameters and calculations were appled.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 436 5.65 mho/m

Measured Body TSL parameters (220+02)°C 48926% 5,82 mho/m £ 6 %

Body TSL temperature change during test <05°C e e
SAR result with Body TSL at 5500 MHz

SAR aversged over 1 cm’ {1 g) of Body TSL Condition

SAR measured 100 mW input power 7.87 Wikg

SAR for nominal Body TSL parameters normalized to 1W 78.3 Wikg + 19.8 % (k=2)

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

SAR measured 100 mW input power 2.18 Wikg

SAR for nominal Body TSL paramelirs normalized to 1W 21.9 Wikg = 19.5 % (k=2)
Body TSL parameters at 5600 MHz

The foliowing parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 48,5 5.77 mhoim

Measured Body TSL parameters (22.0+0.2)"C 48.7+6% 5.96 mho/m £ 6 %

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

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

SAR measured 100 mW input power 7.75 Wikg

SAR for nominal Body TSL parameters normalized to TW 77.7 Wikg = 19.8 % (k=2)

SAR averaged over 10 cm” {10 g) of Body TSL condition

SAR measured 100 mW Input power 215 Wikg

SAR for nominal Body TSL parameters normalized to 1W 21.6 W/kg = 19.5 % (k=2)

Cortificate No: D5GHzV2-1107_Jan15 Page 7 of 16

HCT CcO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA
TEL: +82 31 645 6300 FAX: +82 31 645 6401

Report No.

190 of 201
HCT-A-1512-F006-1



HET R, LT

FCC ID: A3LSMA7108 Issue Date: 12. 28. 2015
Body TSL parameters at 5800 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 482 6.00 mho/m

Measured Body TSL parameters {22.0+0.2)*C 484 £6% 8.25mham 8%

Body TSL temperature change during test <05°C —— -
SAR result with Body TSL at 5800 MHz

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

SAR measured 100 mW input power 7.51 Whkg

SAR for nominal Body TSL parameters normalized to 1W 75.3 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 207 Wikg

SAR for nominal Body TSL parameters normalized 1o 1W 20.7 Wikg = 19.5 % (k=2)
Certificate No: DSGH2VZ-1107_Janis Page 8ol 16
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Appendix (Additional assessments outside the scope of SCS0108)
Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed to feed point 4770Q-94iQ

Retum Loss -20.1dB
Antenna Parameters with Head TSL at 5300 MHz

Impedance, transiormed to feed point 491 0-69K2

Return Loss -23.14d8
Antenna Parameters with Head TSL at 5500 MHz

impedance, transformed 10 teed point 504Q-45|Q

Return Loss -26.2dB
Antenna Parameters with Head TSL at 5600 MHz

impedance, transformed to feed point 5364-580

Retumn Loss -23.7 4B
Antenna Parameters with Head TSL at 5800 MHz

Impadance, fransformed 1o feed point 5430Q-540

Return Loss -236dB
Antenna Parameters with Body TSL at 5200 MHz

Impadance, transtormed to feed point 47.302-82Q

Retumn Loss -202d8
Antenna Parameters with Body TSL at 5300 MHz

Impedance, transformed to feed polnt 4A960Q-65K)

Return Loss -237dB
Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed 1o feed point 5070Q-38K2

Retumn Loss -28.3d8
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Antenna Parameters with Body TSL at 5600 MHz

Impedance, transtformed to feed point 5410-54 4
Retun Loss -238d8

Antenna Parameters with Body TSL at 5800 MHz

Impedance, ransformed 10 feed point 5480-4310Q
Return Loss -242d8

General Antenna Parameters and Design

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

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

The dipole is made ot standard semingid coaxial cable. The center conductor of the feeding ling is directly connected to the
second arm of the dipole. The antenna is therefore short-clrcuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to Improve matching when loaded according to the position as explained in the
*Measurement Conditions” paragraph, The SAR data are not affected by this change. The overall dipole length Is shil
according 1o the Standard.

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

Additional EUT Data

Manutactured by SPEAG
Manufactured on March 11, 2011
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DASY5 Validation Report for Head TSL

Date: 28.01.2015
Test Laboratory: SPEAG, Zunich, Switzerland
DUT': Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN:1107

Communication System: UID 0 - CW: Frequency: 5200 MHz, Frequency: 3300 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: f= 5200 MHz; o = 4,56 S/m; & = 36.3; p = 1000 kg/m’ , Medium parameters
used: = 5300 MHz; 6 = 4.66 S/m; & = 36.1; p= 1000 kg/m" , Medium parameters used: f = 5500 MHz; ¢ =
4.86 S/m; g, = 35.9; p= 1000 kg/m’ , Medium parameters used: f = 5600 MHz: ¢ =4.97 8/m: =357 p=
1000 kg/m’ , Medium parameters used: f = 5800 MHz; ¢ = 5.18 S/m; € = 35.4; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS2 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(5.51, 5.51, 5.51); Calibrated: 30.12,2014, ConvF(5.21, 5.21,
5.21); Calibrated: 30,12.2014, ConvF(5.12, 5.12, §,12): Calibrated: 30.12.2014, ConvF(4.92, 4.92,
4.92); Calibrated: 30.12.2014, ConvF(4.9, 4.9, 4.9); Calibrated: 30.12.2014;

« Sensor-Surface: 1.4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 18,08.2014

« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA. Seral: 1001
o« DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 64.92 V/m; Power Drift = 0.04 dB

Peak SAR {extrapolated) = 28.8 Wikg

SAR(1 g) = 7.89 W/kg: SAR(10 g) = 2.26 W/kg

Maximum value of SAR (measured) = 17.8 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.41 V/m: Power Drift = 0.04 dB

Peak SAR (extrapolated) = 30.3 W/kg

SAR(1 g) = 8,08 W/kg; SAR(10 g) = 2.32 Wikg

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

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurcment grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 64.51 V/im: Power Drift = 0.03 dB

Peak SAR (extrapolated) = 32.2 Wikg

SAR(1 g) = 8,16 W/kg; SAR(10 g) = 2.32 W/kg

Maximum value of SAR (measured) = 18.9 W/ikg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 64,39 Vim; Power Drift =0.04 dB

Peak SAR (extrapolaied) = 32.2 W/kg

SAR(I g) = 8.15 W/kg; SAR(10 g) = 2.32 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 61.53 V/m; Power Drift=0.07 dB

Peak SAR (extrapolated) = 32.0 W/kg

SAR(1 g) = 7.78 W/kg: SAR(10 g) = 2.21 W/kg
Maximum valuc of SAR {measured) = 18.5 W/kg

-6.00
-12.00
-18.00

-24.00

-30.00

0dB =178 Wikg = 1250 dBW/kg
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Impedance Measurement Plot for Head TSL

Avg

1

Mg

28 Jan 2945 17:29:54

S11 iUFs 1: 47.746 2 ’9.449?70 22391 .—.F T 208,000 0OQ MH2
A\
|
B £ Bad-~S o |
i {
y
S14__L0G 3 OBLREF =20 o8 4 L-28,033 4983 209,080 020 iz
! d | i | ! | | i
|
+ 4 + 4 + + 77 + — -
. * - ‘ * * + * +
bt 4 i ! | i 4 i |
y = \\V | | 1
| v —— |
I 4 —— —_ S 4,!,—'"&\,_4,’4 *-7§-_/ ) &3
rfc 1.&‘ z .
! 4 Rt — il
. -+ - + - - -+ -+ + e

ETART 5 804000 800 MWz

). = BSOS 5
STOP & 082.000 068 MM

CHL Narkers

245033 ¢
-£,.8994 0
300
259,
-4.9
5.5808

41 53,574 o
~5.7891 o
758088 GH>
St 54,346 o
54584 o
580060 GHx

»

Iy
w L
®

2Ne D
B

[ ]

CH2 Markers

223,879 dB
5.3008¢e GHx

2-26.161 dB
S.5000% GHx
423,662 dB
S.60000 GHx
W-22.562 dB
5.80088 &Nz

Certificate No: D5GHzVZ-1107_Janis

HCT CO.

Report No.
HCT-A-1512-F006-1

Page 130f 16

, LTD.

74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA

TEL: +82 31 645 6300

FAX: +82 31 645 6401

196 of 201



HET R, LT

FCC ID: A3LSMA7108 Issue Date: 12.23. 2015

DASYS5 Validation Report for Body TSL

Date: 20.01,2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: D5GHzV2 - SN:1107

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Fregquency: 5600 MHz, Frequency: S8 MHz

Medium parameters used: = 5200 MHz: o = 5,42 S/m; €, = 49.4; p = 1000 kg/m’ , Medium parameters
used: f = 5300 MHz; o = 5.55 S/m; & =49.2; p = 1000 kg/m’ , Medium parameters used: = 5500 MHz; 6 =
5.82 S/m; g =48.9; p= 1000 kg/m’ , Medium parameters used: £ = 5600 MHz; 6 = 5.96 S/m: ¢, = 48.7; p=
1000 kg/m’ , Medium parameters used: f = 5800 MHz; o = 6.25 S/m; &, = 48.4; p = 1000 kg/m®

Phantom section! Flat Section

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

DASY 52 Configuration:

» Probe: EX3DV4 - SN3503; ConvF(4.95, 4,95, 4.95); Calibrated: 30.12.2014, ConvF(4.78, 4.78,
4.78); Calibrated: 30.12.2014, ConvF(4.45, 445, 4.45); Calibrated: 30.12.2014, ConvF(4.35, 4.35,
4.35); Calibrated: 30.12.2014. ConvF(4.32, 4.32, 4.32); Calibrated: 30.12.2014;

= Sensor-Surface: [.4mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated: 18.08.2014

=  Phantom: Flat Phantom 5.0 (back); Type: QDOOCOPSOAA; Serial: 1002
« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube (: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 58.76 V/im; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 28.7 W/kg

SAR(1 g) = 7.36 W/kg; SAR(10 g) = 2.05 W/kg

Maximum value of SAR (measured) = 16.9 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 58.01 V/im; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 29.4 Wikg

SAR(1 g) = 7.34 W/kg: SAR(10 g) = 2.05 W/kg

Maximum value of SAR (measured) = 17.1 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement gnd: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 59.02 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 33.5 Wikg

SAR(1 g) = 7.87 Wikg; SAR(10 g} = 2.18 W/kg

Maximum value of SAR (measured) = 18.8 Wikg

Centificate No: DSGHzV2-1107_Jan15 Page 140t 16
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 57.52 V/m: Power Drift = 0.00 dB

Peak SAR (extrapolated) = 34.1 W/kg

SAR(1 g) = 7.75 W/kg; SAR(10 g) = 2.15 W/kg

Maximum value of SAR (mcasured) = 18.7 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Vilue = 55.60 V/m; Power Drift =-0.01 (B

Peak SAR (extrapolated) = 34.8 Wikg

SAR(1 g) = 7.51 W/kg: SAR(10 g) = 2.07 Wikg

Maximum value of SAR (measured) = 18.5 W/kg

dB
—0

-10.00
-20.00
-30.00

-40.00

-50.00

0dB =169 Wkg= 1228 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 -2 700 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
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Attachment 6. - SAR SYSTEM VALIDATION

Per FCC KCB 865664 D02v01r02, SAR system validation status should be document to confirm
measurement accuracy. The SAR systems (including SAR probes, system components and software
versions) used for this device were validated against its performance specifications prior to the SAR
measurements. Reference dipoles were used with the required tissue- equivalent media for system validation,
according to the procedures outlined in IEEE 1528-2003 and FCC KDB 865664 D01v01r04. Since SAR probe
calibrations are frequency dependent, each probe calibration point was validated at a frequency within the
valid frequency range of the probe calibration point, using the system that normally operates with the probe
for routine SAR measurements and according to the required tissue-equivalent media.

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

Dielectric Parameters CW Validation Modulation Validation
isien Probe BICES C;irt?rtﬁion Dipole Date
Type Paint Measured Measured S sitivityﬂ Probe ﬂ ﬂ ﬂ
\[o} Permittivity Conductivity LinearityIsotropy Type |Factor
10 | 1631 [ET3DV6 |Head | 835 | 441 |2015.02.09 41.6 0.88 PASS | PASS | PASS |GMSK|PASS| N/A
2 1609 [ET3DV6 | Body | 835 | 441 |2015.02.06 55.4 0.97 PASS | PASS | PASS |GMSK|PASS| N/A
2 1609 [ET3DV6 | Head (1900 | 5d032 | 2015.06.04 40.1 1.39 PASS | PASS | PASS |GMSK|PASS| N/A
2 1609 [ET3DV6 | Body (1900 | 5d032 | 2015.06.04 52.4 1.51 PASS | PASS | PASS |GMSK|PASS| N/A
12 | 7370 |EX3DV4 | Head [2450| 743 | 09/14/2015 38.6 1.83 PASS PASS | PASS [OFDM| N/A |PASS
12 | 7370 |EX3DV4| Body (2450 743 | 09/15/2015 53.6 1.93 PASS PASS | PASS [OFDM| N/A |PASS
5 3903 |EX3DV4 | Head |2600| 1015 |2015.10.07 39.2 1.98 PASS | PASS | PASS| NA | NA | NA
5 3903 |EX3DV4 | Body (2600 1015 |2015.10.08 52.7 2.14 PASS | PASS | PASS| NA | NA | NA
3 3797 |EX3DV4 | Head [5300| 1107 | 02/16/2015 35.7 4.75 PASS | PASS | PASS |OFDM| N/A |PASS
12 | 7370 |[EX3DV4| Body (5300 1107 | 09/15/2015 49.3 5.36 PASS | PASS | PASS |OFDM| N/A |PASS
3 3797 |EX3DV4 | Head [5800| 1107 | 02/16/2015 35.1 5.29 PASS | PASS | PASS |OFDM| N/A |PASS
12 | 7370 |[EX3DV4| Body [5600| 1107 | 09/15/2015 48.1 5.67 PASS | PASS | PASS |OFDM| N/A |PASS

SAR System Validation Summary 1g

Probe Dielectric Parameters CW Validation Modulation Validation
Cagt:)riiiion Dipole Date Meaguygd MeaSU(eq Sensitivity _Probg Probe MOD. | Duty PAR
Permittivity Conductivity LinearityIsotropy Type |Factor
12 | 7370 |EX3DV4| Body (5300 1107 | 09/15/2015 49.3 5.36 PASS | PASS | PASS |[OFDM| N/A |PASS
12 | 7370 |EX3DV4| Body (5800 1107 | 09/15/2015 47.6 6.2 PASS PASS | PASS [OFDM| N/A |PASS

SAR System Validation Summary — Extremity SAR Considerations

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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