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Glossary:

TSL tissue simulating liquid

NORMx.y,z sensilivity in free space

CoavF sensitivity in TSL / NORMx.y.z

DCP diode compression point

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

ABCD modulation depandent linearization parameters

Polarization ¢ ¢ rotation around probe axis

Polarization 8§ 3 rotation acound an axis that is in the plane normal to probe axis (at measurement center),
Le., § =0 is normal to probe axis

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

Calibration is Performed According to the Following Standards:

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

b) |EC 622091, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in Close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", Febeuary 2005

Methods Applied and Interpretation of Parameters:
s NORMx.y.z: Assessed for E-field polarization 8 = D {f < 900 MHz in TEM-cell; f > 1800 MHz: R22 wavogmde)
NORMx.y,z are only intermediate values, i e., the uncertainties of NORMx,y,z does nol affect the E*-fiald
uncertainty inskie TSL {(see below ConvF),

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

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

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

o Axy.z Bry.z Cxyz Dxyz VReyz A B, C, O are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media, VR is the maximum cafibration range expressed in RMS voltage across the diode,

¢ ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f <800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same satups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software 10 Improve probe accuracy Glose to the boundary, The sensitivity in TSL corresponds
to NORMz,y,z * Convi- whereby the uncertainty corresponds to that given for ConvF. A fraquency dependent
ConvE is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz,

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

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

« Connegtor Angle: The angle is-assessed using the information gained by determining the NORMx (no
uncertainty required),
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Basic Calibration Parameters

| Sensor X Sensor Y = Sensor Z Unc (k=2) |
Norm (uVAVIm))" 036 0.35 0.42 +10.1%
DCP {mV)" 1031 102.8 , 96.8 i

Modulation Calibration Parameters

uiD Communication System Name | | A B I & T 6_\'—Vé_ unct |

| de dBVpV | d8 @ mV &=2) |

Lo | cw X | 00 00 | 10 | 000 | 1303 | #30% |
| | Y 00 o0 | 10 | 1208 ]
\ |z ]| o0 0.0 10| 1423 | |

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

A The unoertalalios of NormX,Y,Z do nol affect the £7-fietd uncertainty inside TSL {zee Pages 5 and 6).
" Numerical neanzation parameter: uncenainty not recred

. Uncertainty is determined using tha max. deviation from Snear response applying rectanguiar cistibution and 5 expressed for the sgquare of the
fetd value
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Calibration Parameter Determined in Head Tissue Simulating Media

f(MHz)© P.m“ﬂy' “_Z_Q‘L‘m"" - ConvE X | ConvFY | ConvFZ | Alpha® m" :‘:3
150 52.3 0.76 13.00 13.09 13.09 | 0.0 100 | =133%
300 453 0.87 12.28 12,28 1228 | 0.10 120 | £133%
450 435 087 10.61 10.61 10.61 0.18 120 | +133%
750 419 0.89 9.92 9.92 9.92 0.18 157 | #120%
835 1.5 0,90 9.60 9.60 9.60 0.21 164 | +120%
900 41.5 0.97 9.45 9.45 9.45 0.22 125 | £120%
1450 405 1.20 828 8.28 828 0.26 102 | £120%
1750 40.1 1.37 8:23 8.23 8.23 0.31 080 | £120%
1500 40.0 140 795 7.95 7.95 030 | 080 | +£120%
1950 40.0 1.40 7.66 7.66 7.66 0.38 080 | +120%
2300 39.5 1.67 7.51 7.51 7.51 0.37 080 | +120%
2450 392 1.80 7.21 7.21 7.21 0.36 080 | +120%
2600 39.0 1.96 7.06 7.06 7.08 039 | 089 | £120%
3500 37.9 281 6.82 6.82 6.82 029 133 | £131%
5200 36.0 4.66 5.26 5.26 5.26 0.30 180 | 2131%
5300 35.9 4.78 5.09 5.09 5.09 0.35 1.80 | #13.1%
5500 356 4.96 4.86 4.86 4.88 0.40 180 | +13.1%
5600 355 5.07 459 4.59 4.59 040 180 | £13.1%
5800 353 5.27 468 458 4.68 0:40 180 | +131%

© Fraquency vahdnyahmewomxolHOOW:WW&;MDASYNAWMMI’MP&Q.Z) monnsm.am‘somm
Msmmammmwn cafibration fre and tho y for the band. Fraquency valdty
beiow 300 MHZ t5 = 10, 25, 40, wwroumwc«wammm 64,928, 1somnommwvuy Atove § GHz frequency
valkdty can be exiended to + 110 MMz

* Al requencies below 3 GHz, the validity of fissue parametess (= Ao o) can be refaued 1o 4 10% & hiquid sompensation foemula is appied 1o
meosured SAR values. Al froquancies abav 3 GHz, the validiy of issue paramecers (v and o) is restrictid lo £ 8%, The uncectanty & the RSS of
uwmuwm@nmm

d . SPEAG that e ing deviaton due to the boundary effect after compansation is
amwmmzmmwmm&mmznwmmm&scrummyammmmwwmop
damnetar from the boundary.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Calibration Parameter Determined in Body Tissue Simulating Media

: . Relative | Conductivity ‘ [ [ Depth™ [ Unct

(MHz) ¢ | Permittivity 1Sim) ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 61.9 0.80 12,40 1240 | 1240 | 000 1.00 | $13.3%
300 58.2 092 11.34 11.34 1134 | 005 | 140 | +133%
450 56.7 0.94 1086 | 10.86 1086 | 012 120 | +133%
750 555 0.96 9.49 8.49 9.49 0.34 103 | +120%
835 55.2 0.97 9.55 9.55 9.55 050 | 080 | £120%
900 55.0 1.05 9:34 9.34 9.34 042 | 093 | x120%
1750 53.4 1.49 7.87 7.87 7.87 042 | 080 | +120%
1900 53.3 1.52 7.60 7.60 7.60 033 | 095 | £120%
2450 52.7 1.95 7.25 7.25 7.25 036 | 080 | £120%
2500 525 2,16 7.10 7.10 7.10 024 | 080 | £120%
5200 49.0 5.30 a7 am 471 040 | 190 | %131%
5300 48.9 542 4.44 4.44 4.44 040 | 190 | %131%
5500 486 565 4.14 4.14 418 045 | 190 | £131%
5600 485 577 3.93 3.93 3.93 0.45 190 | 2131%
5800 48.2 6.00 4.27 427 4.27 045 | 190 | 2131 %

© Fraquency validay above 300 MHz of 2 100 MHz only sppies for DASY wé.4 and higher (soe Page 2), she 33 restricted 1o t 50 Mz, The
unceriainty is the RSS of the Coavi- uncenainty t coktraton frequency and the uncartainty for the indicaied fraquency band. Frequancy validity
belaw 360 MiHz is ¢ 10, 25, 40, S0 and 70 MHz for Comf assessments at 30, 64, 128, 150 ond 220 MHz respectively. Above 5 GHz frequency
valicity can be extended 10 £ 110 MRz

" At fraquencies belaw 3 GHE, the valdity of lissue parameters (cand o) can be relaxed %o = 0% it iquid thon § pad 10
measured SAR vales, At fraquencies above 3 GHZ., the visidity of fissue parameters (¢ 806 o) 5 restricied to & 5%. T'vumunmtyhnnRSSol

MMMamhmw-ﬂwwm
a0 determined during calivration. SPEAG warmants (hat the remaining deviabon due fo the dary effect after
ahways less than £ 1% for frequencies below 3 GHz and below = mm«mmsseﬂzunmmwmnmumwmw
diametes from the boundary
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Uncertainty of Frequency Response of E-field:  6.3% (k=2)
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Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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Uncertainty of Linoarity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment
{ = 835 MMz, WGLS RS (H_convF) 1= 1900 MHz, WGLS R22 (H_convF)
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Uncertainty of Spherical Isotropy Assessment: £ 2,6% (k=2)

Cartificate No: EX3-3968_Junis5 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 107 of 217
HCT-A-1512-F005-1 TEL: +82 31 645 6300  FAX: +82 31 645 6401



MHCTCOLTD

FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

EX30V4- SN:3968 June 18, 2015

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

Other Probe Parameters

Sensor Arrangement Triangular |
Connector Angle (7). - = BGER
Mechanical Surface Detection Mode S enabled
“Oplicai Suriace Detection Mode = |7 disabled |
| Probe Overall Length = P 1 337 mm
Probe Body Diameter —— =S 10 mm |
Tiptength N ¥ 8 mm |
Tip Diameter 2.5 mm
"Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1mm |
| Probe Tip to Sensor Z Calioration Point Wf
Recommended Measurement Distance from Surface | 14mm |
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Glossary:
TSL tissue simulating liquid
NORMx,y,2 sensitivity in free space
ConvF sensitivity in TSL / NORMx.y.z
oce diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent finearizafion parametars
Polarization ¢ o rotation around probe axis
Polarization 8 $ rotation around an axis that is in the plane normal to probe axis (at measuremaent center),
e, B =0is normal lo probe axis
Connector Angle information used in DASY system to align probe sensor X 1o 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
Absarption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques®, June 2013

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

¢) IEC 82209-2, "Procedure 10 determine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximity to the human body (frequency range of 30 MHZz to 6 GHz)", March 2010

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

Methods Applied and Interpretation of Parameters:

«  NORMx.y.z: Assessed for E-field polarization 8 = 0 (1 < 800 MHz in TEM-cell. f > 1800 MHz: R22 waveguide).
NORMx.y,z are only intermediate values, i.0.. the uncertainties of NORMx.y.z does not affect the E*-field
uncertainty inside TSL (see below ConvF).

*  NORM(fx.y.z = NORMYx,y.z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4,2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF

¢ DCPxy,z DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

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

e Axy.z: Bryz Cryz Dxyz VRxyz A B. C, D are numerical linearization parameters assessed based on
ihe data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR s the maximum calibration range expressed in RMS voltage across the diode.

e ConvF and Boundary Effect Paramelers: Assessed in flat phantom using E-fiekd (or Temperature Transfer
Standard for { < 800 MHz) and Inside waveguide using analytical field distributions basad on power
measuramants foc f > BOO 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
to NORMx.y,z * ConvF whereby the unceriainty corresponds 1o 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 2 100
MHZ.

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

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

« Connector Angle: The angle Is assessad using the information gained by determining the NORMx (no
uncertainty roquired).
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FCC ID: A3LSMA510FD

EX3DVA4- SN:3003

Issue Date:

12. 23, 2015

Saptember 28, 2015

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

Basic Calibration Parameters
I SensorX Sensor Y T Sensor Z Une (k=2)
“Noem (uVi(Vim)')" | 0.41 0.36 0.56 £ 101 %
"DCP (mV) | 103.7 108.6 ; 994
Modulation Calibration Parameters N
[UiID | Communication System Name [ T A 8 c ‘ D ’ VR Unc-
dB dByuv | d8 mV (k=2)
0 'ew :,_l_,,,fQO o0 | 10 000 | 1452 | 27%
i Yy | o0 0.0 10| BEER
Z| 00 0.0 10| 114386 |

probability of approximately

95%

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

A The uncenainties of Narm X.Y .2 do not affect the £ feld ancertainty inside TSL (see Pages 5 and 8)
" Numerical Inearization paremese: uncenainty not reguared
' Uncertmnty is desermined using the max, deviaton from linear response spphying rectanguiar Ssibution and i expressed for the square of the

flokd vislue
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

EX30VA- SN 3903 September 28, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

f {MHz) © ley' co?gmw | ConvF X | ConvF Y | ConvFZ | Aipha® | ,m“ (ll:;)
835 415 0.90 9.84 9,24 9.84 0.20 1,58 £120%
900 415 0.97 9.68 9.68 9.68 022 1.40 £120%
1450 40.5 1.20 8.25 8.25 8.25 017 | 185 +12.0 %
1750 40.1 1.37 8.29 8.29 8.29 0.37 0.80 £120%
1900 40.0 1.40 8.03 8.03 8.03 0.37 080 | £120%
1850 40.0 1.40 7.84 7.84 7.84 0.33 088 | 2120%
2300 395 1.67 7.69 7,60 7.69 0.35 0.83 +12.0 %
2450 382 1,80 7.35 7.35 7.35 042 080 | £120%
2600 39.0 196 | 7.09 7.09 7.09 0.26 113 | £120%
5200 6.0 466 | 528 5.28 5.28 0.40 180 | £131%
5300 359 476 | 508 5.08 5.08 0.40 1.80 £13.1%
5500 35.6 496 49 491 4.9 0.40 1.80 £131%
5600 355 5.07 4.70 4.70 4.70 0.45 180 | 2131%
5800 353 527 460 | 460 4.60 0.45 180 | +131%

"meyvnmymaoom-uohmumauy-mbvmsvuamm(uupmn,unuuwwmoctozsomk The
unceraty i the RSS of the ConvF uncortainty it calfaranon frequency and the uncertainty for the indcated frequuncy band. Frequency validity
beiow 300 MHz is = 10, 25, 40, 50 and 70 MHz for Comd sssessments at 30, 84, 128 150 and 220 MHZ respectively. Above 5 GHz requency
voldity Can Do extended 10 £ 110 MHL
’Aumqumcmeem:l@u.mmduwwmmn(urunlwnumwz!%lhﬂmmnmn
mesaured SAR valuoas. AL froquencas obove 3 GHz, the vakdity of issus pasametees (v and o) i restncted to © 5% The uncertavity & the RSS of
the Convf uncedanty for indicated target tissue paramoters

e we Gatermined duing calbration. SPEAG wananin that the remaiming doviation due 10 the boundary effuct alior compensition is
mysloutmztlwm:ma@ummmrnImmmnmumomummwimmw

diamesar froe e boundary
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

EXIDV4- SN:3903 Septamber 28, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

f (MHz) © P.Rn:'l.nmy' cm(‘g:nc;i"w ConvF X | ConvF Y nglwﬂ z | aipha® m)c (2-";. |
835 55.2 097 1005 | 1005 | 1005 | 023 | 129 | +120% |
1750 534 1.49 7.94 7.94 7.94 039 | 085 | £120%
1900 53.3 152 772 | 172 772 | 03 | o087 | 2120%
2300 52.9 1.81 757 7.57 757 042 | 080 | $£120%
2450 527 1.95 7.38 7.38 7.38 031 | 085 | £120%
2600 525 2.16 7.22 7.22 7.22 022 | 095 | £120%
5200 49.0 5.30 457 457 as57 | 050 | 190 | £131%
5300 489 542 442 4.42 saz | 050 | 100 | s131%
5500 486 565 388 3.88 3.88 060 | 180 | £131% |
5600 485 5.77 3.74 3.74 3.74 060 | 1850 | £131%
5800 482 600 | 405 4.05 4.05 060 | 190 | £131%

--r;mmmmmmwudgmommwmum\svvuawmwcmpagnz;.euummwm-sounz Tha
wncertainty is the RSS of the Com® uncertmnty at calibrahion frequency and the ity for the 1 y band. Freguency vahdry
below 300 MHz 5 4 10. 25, 40. 50 and 70 MMz for ConvF sssessments at 30, 64, 128, 150 and 220 MHz respoctively Above 5 GHz frequsncy
vty can be oxtended to £ 110 MHz

" At requencies balow 3 Gz the vaiidity of tissuw paramaters (¢ and ) ¢80 be ielaxed 1o + 10% if hgued compensation fonmula i aapled 1O
measured SAR values. At equuncins above 3 GH2. the validity of bssue paramesers (o und o) Is resicied 1o £ 5% The uncertainty in the RSS of
the ConvF uncestanty for indicated target tesue porsmetens.

“ Alpha'Depih are detormined dunng calfration SPEADG warrants that the remaining deviabon due (o the boundary effect after compensation &
always kess than ¢ m'ormmbawwSGHznndbekmzz‘.&m"qumocthdGdeydmmﬂmmnMﬂMomhm

dameter from the boundary,
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

EXADV4- SN-3903 Septembar 28, 20156

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

rmaized)
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= 11
:‘g =
& 10+ -
& =
o
S 09+ ‘
g o8
& |
e [
u 07
064
085+—1 | doend J (L) L T U = SN .- A L ‘ 1 fdl
0 500 1000 1500 2000 2500 3000
f (MHz)
° >
td vl
Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 3 = 0°
=600 MHz, TEM f=1800 MHz, R22
g R, - 248 "::’3:‘:::99-!.“,"=—3'~‘»6-¢i;,
Rel [ :
- T e o
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SARead)
(TEM cell , fouu= 1900 MHZz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

EX30V4- SN-3903 September 28, 2015

Conversion Factor Assessment

f= 835 MHz. WGLS RS (H_convF) f = 1900 MHz WGLS R22 (H_convF)

"

z 3 3

£ . §

W
¢ " -
) x x . te - : o A - .
& S
. 2] 21 5
] reweser o v

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

ation

10 -08 08 04 02 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Other Probe Parameters

[Sensor Arrangemant Triangular
[ Connector Angle () | 332
| Mechanical Surface Detection Mode o enabled |
[ Optical Surface Detection Mode o S | disabled |
| Probe all Length 1 337mm |
| Probe Body Diameter —— 10 mm }
TipLength - — 9mm|
| Tip Dameter 2.5 mm |
Probe Tip to Sensor X Calibration Point 1 mm
| Probe Tip to Sensor Y Calibrabon Point - | Tmm |
Probe Tip io Sensor Z Calibration Point T Tmm |
"Recommended Measurement Distance from Surface a amm |
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FCC ID: A3LSMA510FD Issue Date:

Calibration Laboratory of
Schmid & Partner

setnhEaidoch
z...E.nngnm 43, 8034 Zurich, Switzerland

Accrudiied by the Swiss Acaredtation Senvice (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Servics is one of the signatories 16 the EA
Multilateral Agroement for the recognition of calibration certificates

Calbration date.

Thes calitration cartificate o nks the bikty Lo nas m,mmmmmdww)
mmmhmmmmwnwmmmm»mm,mdnm

nmmmmawwwmmwm:mmmem.

Calration Equipment used (METE critical for caitration)

12. 23, 2015

Primary Sta 0 Cat Date (Cartficate No.) Scheduied Cakoration
Powee malor E44198 GB41200874 03-Ape-14 (No 217.01811) Ape-15

Pawer sansor E4412A MYA4 1428087 03 Age14 (No. 217-01811) Ape-15

Referance 3 0B Ationustor | 5N: 55054 (3¢) 03-Apr-14 (No. 217-01915) Apr-15
Refevence 20 dB Aierustor | SN. S5277 (20s) 03-Apr- 14 (No. 21701218} _ Api15
Refevence 30 dB Asenusior | SN: 55129 [30b) 14 (No. 217-01920) Ap15

Refevence Probe ESIOVZ___| SN 3013 30-Dec 13 (No ES3-3013 Dect3) | Dec-14

DAEA SN 789 30-Age14 (No, DAEA-789_ Apcid) AR5

Secongary Standarts o Chack Date (in house) Schodued Cieck

| RF generator P 5648C US3642001700 4-Aiag 9% (i house check Apr-13) i house chedk: Ape-16
Network Arcéyzer HP 87506 __| US37390585 18-0c1.01 (i howse chack Oct-14) | 1n house check. Oct-15

Name
Appraved by

This caliration cestificate shak not by reprod: o excepd in full without wiilten spproval of the: Iaboratory.
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

Calibration Laboratory of

i ischor Kalibrierds

Schmid & Partner g Service sutsse d'étalonnage
Engineering AG g Servizio sviczero di aratura

Zoughaussirasse 43, 8004 Zurich, Switzerland Swiss Calibration Service

Accredited by the Swiss Accreditation Servics (SAS) Accraditation No.: SCS 108

The Swiss Accreditation Service is 0no of the signatories 10 the EA

Multiiateral Agreement for the recognition of calibration cortificates

Glossary:

TSL tissue simutating fiquid

NORMx,y.z sensitivity In free space

ConvF sansitivity in TSL / NORMx,y.2

DCP diode compression point

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

ABCD modulation dependent linearization parameters

Polarization ¢ ¢ rotation around probe exis

Polarization & 9 rotation around an axis that is in the plane normat to probe axis (st measurement canter),

L&, 8 =0 Is normal to probe axis
Connector Angle information used in DASY system 1o 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, "Procedura to measure the Specific Absorption Rate (SAR) for hand-held devices used in closa
proximily to the ear (frequency range of 300 MHz ta 3 GHz)", Febouary 2005

Methods Applied and Interpretation of Parameters:

*  NORMx.y.2: Assessed for E-field polarization 8 = 0 (f < 500 MHz in TEM-cell: f > 1800 MHz: R22 wavequide),
NORMx. v,z are anly intermediate vaiues, i.e., the unceriainties of NORMx,y.z does not affect the E%-field
uncenainty inside TSL (see below CanvF).

«  NORM(NX.y.z = NORMx,y,z * froquency_response (see Frequency Response Chart). This linearization 1s
implemented in DASY4 software versions Iater than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF,

+ DCPx,y.z: DCP are numerical ineasization parameters sssessed 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 calibeated but determined based on the signal
tharacteristics

o Az Bry.z Cxyz Dxyz VRxy.z A B, C, D arenumerical linearization parameters assessed based on
the data of power sweep for specific modulation signal, The parameters do not depend on frequency nor
media. VR i the maximurn calibration range expressed in RMS voitage across the ode,

« ConvF and Boundary Effect Parameters: Assessed in fial phantom using E-field (or Temparature Transfer
Standard for < 800 MHz) and inside waveguide using analytical field distibutions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (aipha, depth) of which typical uncertainty values are given, These parameters are
used in DASY4 software to improve probe accuracy close 1o the boundary. The sensitivity in TSL corresponds
to NORMzx.y,2 * ConvF whereby the uncertainty correspands to that given for ConvF. A frequency dependent
ConvF is used In DASY version 4.4 and higher which allows extending the valicity from + 50 MHz 1o £ 100
MHz,

o Spherical isotropy (3D devigtion from isotropy): in 2 field of low gradients realized using a fiat phantom
exposed by a patch antenna.

»  Sensor Offsst: The sensor offset corresponds to the offset of virtual measuremen! center from the probe tp
(on probe axis). No tolerance required.

o Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required)
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

EX3DV4- SN-3867 December 22, 2014

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

Basic Calibration Parameters

- Sensor X Sonsor Y | Sensor Z Unc (k=2)
Norm (pV/(V/im)*Y" 0.53 044 \ 0.49 +101%
DCP {(mV})~ 93.9 ! 96.2 | 102.2

Modulation Calibration Parameters

2 3

wp[C System Name & | ® c ) VR | Une

g8 | dBvwv a8 | mv | (2

0 W - X |00 00 | 10 | 000 | 1480 | #30%
' == = ¥ | 00 g0 | 10 | 1349
] z | o0 00 10 | 1383 |

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 10 a coverage
probability of approximately 95%.

* The uncentainties of NoamX,Y, Z do not affect the E™-fieis uncertainly inside TSL (see Pages S and 6)
" Numesical ineanzation parameter. uncertanty not roguired
¥ Lincerainty ks catermined using the max. ceviasion from inear response appiyng tectangular dissibuion and 15 exprassed for the squae of Ihe

fiekd value
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

EXADV4- SN:396T Decembar 22, 2014

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity | Depth* Unct.

F(MHZ)¢ | Pormittivity” | (Sim)" ConvE X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 419 0.89 10.18 10.18 10.18 0.80 0.61 +£120%
835 415 0.90 9.75 9.75 9.75 0.80 061 | £120%
900 415 097 9.56 9.56 9.56 0.39 089 | $120%
1450 405 120 840 | 840 | 8B40 | 032 | o091 | 2120%
1750 40.1 1.37 .58 8.59 8.50 0.64 070 | +120%
1900 40.0 1.40 8.13 8.13 8.13 0.69 068 | £120%
1950 40.0 1.40 7.81 7.81 7.81 0.69 060 | +120%
2300 395 1.67 7.57 7.57 7.57 0.51 078 | £120%
| 2450 392 1.80 7.16 718 | 7.18 0.50 077 | £120%
2600 39.0 1.98 6.86 5.86 6.88 0.40 082 | 2120%
3500 379 2.91 7.10 7.10 7.10 0.41 095 | +131%
5200 36.0 466 501 507 5.07 0.35 180 | +131%
5300 359 4.78 4.88 4.88 4.88 0.35 180 | #131%
5500 356 4.96 4.84 4.84 4.84 0.40 1.80 | £131%
5600 35.5 5,07 470 | 470 4.70 0.40 1.80 | £131%

5800 353 527 4.64 464 4.64 040 | 180 | 131 %J

‘meywuwmlmwd1.$(I)MonnlyWWDASY#ACWNw(umM‘mtevwrwmtMMHx.TN
yncedanty is the RSS of the CanvF umummwuwwwmamm Frogquency validay
below 300 MHZ i5 # 10, 25, 40, 50 and 70 MHz for ComvF assassmaents at 30, 64, 126, 150 and 220 MHz respactvely, Above 5 Gy froquency
valiity can be extended to + 110 MHZ
¥ At frequencies below 3 Ghz, the validity of tsus paramsters (¢ 8 o) can be retaxed 10 = $0% If liquid comp & = anpbed 1
mundsmmnwwmsmmNnqummpumm(undolbtesmandaazs%.mununﬁMyszSSd
?-Wmmamh'mwumwm
aredetmmdmcwamMMmMmrmmumMWwMawwms

Shacsys less than < sswwwacuzwm:nmwmucmuwmmwnwmmw
digmater from the boundary
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

EX3DV4-~ SN3967 Decemiber 22, 2014

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity l Depth © Unet.
_1(MHz)® | Permittivity" sim)" ConvEX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 55.5 0.96 868 9.68 9.68 0.58 0.71 $120%
835 55.2 0.97 9.55 9.55 9.55 0.80 058 | +120%
1750 53.4 1.49 7.90 7.90 7.90 0.78 063 | +120% ]
1900 53.3 152 | 1758 7.58 7.58 0.49 082 | £120%
2300 52.9 1.81 7.37 7.37 7.37 0.80 063 | +120%
2450 52.7 1.95 7.10 7.10 7.10 0.73 066 | +120%
2600 525 2.16 6.97 6.97 6.97 0.80 057 | $120%
5200 49.0 5.30 4.59 4.59 459 0.45 180 | $131%
5300 48.9 5.42 443 | 443 4.43 0.45 190 | 213.1%
5500 48.6 565 402 | 402 | 402 | os0 | 180 | #131%
5600 485 577 3.85 3.85 3.85 0.50 190 | £131%
5800 48.2 600 | 412 4.12 412 0.50 180 | £131%

"Fremyvalmymmw.:ol11mm-k:odyupulaslo¢D&SYMaWhogha(mPago?Ldulcwmam:SOMRz Tre
uncetainly s the RSS of the ConwF uncertanty at colibration fequency and the ity Tor tha o freg y band. Freq y vakdey
betow 300 MHz i £ 10, 25, 40, 50 and 70 MMz for ConvF assessmants at 30, 64, 128, $50 and 220 MHz tespectivaly. Above 5 GHz frequency
validity can be extended to = 110 MHz,
'MI{WWA':!G&.Mvﬁdmdzﬁwmlm(nm«)mmmio:10%nluw¢mmmlmua‘muww
measured SAR values. anmmm3G}ﬁ.mvaldlydussmwmaew(namn)ismﬁmﬂed!osﬁ% The uncerininty is the RSS of
gooComFmee«mﬂummmmers
i Sufl

[Dephh are ch ng SPEAG fhat the g deviatian due to the boundary effect after PENSAton &5
ahmlusunntmfor!mmoom:i(;mambeiowrﬁla&mamnaécmamdmmo&wmnmmwmup
diameter fram she boundary
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Report No.

A3LSMA510FD

Issue Date:

December 22, 2014

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

| 4 | A | ' |
1500 2000 2500 3000
f (MHz)

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

EX3DV4- SN:3957 Decamber 22, 2014

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz R22
2 2 ) . 3 .I' VI, U4 0% 02 1
. - o L ] o v o ..
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!
3
) 54 ' e b b e e S
L i i e R (TR0 B
= ot =
150 o ) Q 1]
Rot [
o
t i'r‘H—i: ﬁ'fﬂ%{l-i; z'.'"-_\J(‘wz 2500 Tk
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX3DVA- SN3967 December 22, 2014
Dynamic Range f(SARpead)
(TEM cell , fo = 1900 MHz2)
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1
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

EX30VA- SN-3867 December 22, 2014

Conversion Factor Assessment

f= 835 MHz WGLS RS (H_conF) { = 1900 MHz WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz
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Uncertainty of Spherical Isotropy Assessment: * 2.8% (k=2)
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EX30VA4- SN:39G7 Decarmber 22, 2014

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

Other Probe Parameters

Sensor Arrangement Trianguiar |
Connector Angle (°) - | ~ -164 |
| Mechanical Surface Detection Mode enabled |
Opiical Suddace Detection Mode T disabled |
“Probe Overall Length B ; 337 mm
Probe Body Diameter o : = e 0 mm |
Tip Length amm
[Tip Diameter 13 25mm
Probe Tip 1o Sensor X Galibration Point 1mm
Probe Tip 1o Sensor Y Calibration Point - \ 1mm
[ Probe Tip to Sensor Z Calibration Point \ 1 mm
Recommended Measurement Distance from Suriace T 14mm|
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015
Calibration Laboratory of 3 Schwelzerischer Kalibrierdionst
Schmid & Partner % g Service sulsse Télalonnage
neering AG 8] Servizio svizzero di taratura
MEE-“QWMM TN S Swiss Caliteation Service

Accreited by e Swess Accroditaton Service (BAS)
The Swisa Accroditation Service is one of the signatories to the EA

A cality have teen

This calitrason certificate cocuments the traceabiiity fo national standards. which realze the phy

Calibration Equipment used (MATE critical for catbeabion)

Jabe

Multilateral Agreemant for the recognition of calibration certificates

I Ihe closad laborasory facity. sendianment Semparature (22 = 3)°C and hamidity < 70%

wnits of 180
The measutsments and the uncertainties with confidence prodaliity ame given on the following pages and are part of the cendcate.

Standards (8] Cat Date (Carntificam No ) Scheduled Calbraton
Fower metor E44108 GB41263874 01-Ape-19 (No. 297-02128) Mar-18
Power sarsor E4412A MY4 1498087 01-Apr-15 (No. 217-02128) Mar-18
Roteroncs 3 dB A SN: S5054 {3¢) U1-Ape-15 (No. 217-02129) Mas-18
Raly 20 4D Anenuat BN SS277 (20x) O1-Apr-18 [No. 21702132} Mae-18
Reference 30 o8 A SN S5128 {(30b) 01-Apr-15 (No. 217-02133) Mae-18
Probe ESIOV2 SN: 3013 30-Dec-14 (No. ES3-3013 Decid) Dec-15
DAES SN. 660 14-Jan-15 (No. DAE4-800_Jen 15) Jan- 18
A -
Secondary Standards D Check Date (in house) Schwduled Chack
RF ge HP BsanC US3642001700 &-Aug-98 (in house check Apr-13) I house check: Aol 18
| Network Anatyzor HP 8753 US3I7380585 180101 (in houss check Oct-14) In house check: Oct- 15
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015
Calibration Laboratory of RN Sehwesrischer Kalibriordion
Schmid & Partner S (s: mm:‘;m "
Engineering AG % Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ‘V’/\/ay’ S guiss Catioration Sanvics
Accredited by the Swiss Accredtation Senvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemant for the recognition of calibeation certificates

Glossary:

TSL tissue simulating bquid

NORMx,y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y 2

pCcP diode compression point

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

A.B,CD modulation depaendent linsarization parameters

Polarization ¢ o rotation around probe axis

Polarization % 4 rotation around an axis that i3 in the plane normal 1o peobe axis (8l measurement canter),
.2, H =0 s normal to probe axis

Connector Angle Information used in DASY system 1o align probe sensor X 1o the robot coordinate system

Calibration is Performed According to the Following Standards:

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

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

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

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

Methods Applied and Interpretation of Parameters:

o NORMx,y.z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide)
NORMs.y.z are only intarmediate values, i.e., the uncenainties of NORMx,y,z does not affect the E”-fieid
unceriainty inside TSL (see below ConvF).

«  NORM(Nx.y.z = NORMx,y.z * Irequency_response (see Frequency Response Chart). This inearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ComvF.

o DCPx.y,z DCP are numerical linearization paramelers assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

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

e  Axyz Bryz Cxy.z Dxyz VRxyz A B, C.Dare numerical linearization parameters assessed based on
the data of power sweep for specific madulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressad in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters: Assessed in fiat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMzx,y,z * ConvF wheraby the uncertainty corresponds to that given for ConvF, A frequency dependent
ConvF is used in DASY version 4.4 and higher which aiows extending the validity from £ 50 MHz to £ 100
MHZ.

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

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

« Commector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).
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Probe EX3DV4

SN:3863

Manufactured:  February 2, 2012
Calibrated: August 27, 2015

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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EX30V4- SN 3863 August Z7_ 2015

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

'Baslc Calibration Parameters

_SensorX [ SenserY | SensorZ | Unck=2)
Nom (uVI(Vim) ) 0.37 0.35 | 0.45 | 2101 %
| BCP (mv)" 101.9 103.9 . 98.9

Modulation Calibration Parameters

uib Communication System Name A 8 c | o VR Une
dB dBVuv dB mV (k=2)
10 oW X1 00 | o6 | 10 | 000 | 1318 | 27 %
Y 0.0 0.0 10 | 1299 )
Z ]| 0o oo 10| 1284

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

* The uncertainties of Norm X.Y_Z do not affect the £™-fink uncertairty insde TSL (ses Pagen 5 and €)
" Nurnerical inearization parameter. uncertainty not requined.

" Uncenuinity is detetminad using the max. d $roen bnoar 1 apphying rectangular distnbason and m expressed for the squarm of tha
feid value
Certificate No: EX3-3863_Aug15 Page d of 11
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

EX30V4- SN:3863 Augusl 27, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Deopth " Unc

_t(MH2)° | Permittivity” | (Sim)" | ComvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 523 0.76 1189 11.89 11.89 0.00 1.00 £133%
450 435 087 10.31 10.31 10.31 0.17 1.30 £ 133 %
750 419 0.88 9.83 983 983 024 l 1.21 £12.0 %
835 415 0.90 9 46 946 9 46 0.21 . 1.30 £120%
900 415 097 9.28 9.28 9.28 0.26 1.11 £120%
1450 405 1.20 8.31 831 | &3 0.15 1.81 £ 120 %
1750 401 1.37 B.18 8.18 8.18 0.36 0.90 +120%
1900 400 1.40 1 7.64 7.84 7.84 0.21 1.07 +120%
1950 40,0 1.40 7.60 7.60 7.60 0.31 080 | $120%
2450 382 1.80 7.04 7.04 7.04 0.27 0.98 +£120%
2600 39.0 1.96 6.84 6.84 6.84 0.27 1.04 £120%
3500 379 23 6.77 6.77 6.77 0.38 1.06 £ 131 %
5250 359 471 494 484 494 0.35 1.80 £13.1%
5600 355 507 4.44 4.44 444 0.45 1.80 £13.1%
5750 354 | 522 4.65 4.65 4.65 045 1.80 £131%

" Freguency vlldwabmmwuulmeMWoNyowlﬂluuASVvdlmhmhl(mhqc?)mtnvmnzwwTh.
umsmnssamw.mmmy- L y and the ' y barvl. Frequancy valaty
mmm:uuoﬁm&owmmwcﬂrmmnnu 123 |50Md220mzmooum Abova!!Gthmncy
validey can be extended 10 = 110 MMz
" Al frequences below 3 GHz, the valiity of tissus parsmaters {c and o) can be relared (0 0% If iguid compensation fomuls is appled 1o
measured SAR values. Al bequencies abiove 3 GHZ, the vididity of tssue paramenters [ and o) is resiricted 10 & 5% The uncertainty in the RSS of
mc«wmhmwmovm

“ AlphaDapth

e dunng ¢ SPEAG warrants tot the remanng devalon due 10 1he boendary effea after compensation i
always i85 than + 1% lor frequences below 3 GHz and below ¢ 2% for frequencies between 3-8 GHz o ary datance larger than ha the probe bp
desmeter kom the boundary
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

EX3DV4.- SN:3863 August 27, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth * Unc
f(MHz) | Pormittivity" (Sim)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 619 0.80 11.68 11.68 11.68 0.00 1.00 £133%
450 56.7 0.94 10.67 10.67 10.67 0.10 1.20 +133%
750 | §5.5 0.96 9.76 9.76 9.76 025 | 1.16 £12.0 %
83s 55.2 087 | 940 940 | 940 0.23 144 £12.0%
1750 53.4 148 | 773 7.73 7.73 0.24 1.01 t 120 %
1900 533 152 7.48 748 7.48 0.39 0.80 £ 120 % J
2450 52.7 1.95 7.1 711 7.11 0.31 0.80 £12.0 %
2600 52,5 216 6.97 697 8.97 0.33 0.80 £12.0%
5250 489 536 444 ‘34___5;4,4__ | 444 | 040 1.90 £13.1%
5800 485 5.77 377 I 3.77 377 0.50 1.90 £131%
5750 483 | 584 4.08 1 4,08 408 | 050 1.90 £131 %

menncwmaymwoumctslooumawy-upfmrcrmsvsummm (wee Page 2). elve B s restrcted 1o = 50 MH2. The
uncertainty is the RSS of the Comd uncertainty st Y and the o y for the d trey: y bantt. Frequency validiy
balow 300 MMz is £ 10, 25 40, SDWTOWHGC.MVFMMNN 64,128, 1sowmmumm Abave § GHz frequency
vahdity can be extended 1o = 110 Mz

" Al iwquencies Delow 3 Gz, the vaidity of tissue parametem (¢ and o) can be tetaced 10 2 10% If iquid comp § " o
mensures SAR values, Al froquoncies above 3 GHz, the validty of tssue parameters (c and o) i fesiricied 10 £ 5% Tha uncertinty is the RSS of
he Convi® uncertainty lor svdicated targot tssue parameters

“ Alpha/Depih ane determined during calltiraton. SPEAG warrants thal the remanng devielion due 1o te y etfoct after compersiatan s
alwarys less than ¢ 1% for frequancies below 3 GH2 and Delow £ 2% 1or fraquencing between 3.0 GHz at any datance larger than had the probe bp
dlametar from the boundary.

Certificate No: EX3-3863_Aug15 Page 6ol 11

HCT CO,, LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA 136 of 217
HCT-A-1512-F005-1 TEL: +82 31 645 6300  FAX: +82 31 645 6401

Report No.



CT
MCTCOALTD

FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

EX30VA- SN:IBGT August 27, 2018

&l d

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

EX30V4- SN 3863 August 27, 2015

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22
% [ 1= BV S S, +3—2 33 ‘.,,,,,‘,Q o2 o8 B O SINEFES S Fof--g 3 pibet

Ro;[]
o BT s e ]

Uncertainty of Axial Isotropy Assessment: % 0.5% (k=2)
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EX3DV4- SN.3863 August 27, 2015

Dynamic Range f(SAR}.q)
(TEM cell , foyu= 1900 MHz)
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Uncertainty of Linearity Assessmant: £ 0.6% (k=2)
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Conversion Factor Assessment

= B35 MH2. WGLS RS (H_convF) = 1900 MHz WGLS R22 (H_comF]

" x x 0 w < ] . w " o » ® - «
ot it
2 =) s x 3
—— o——— s o

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

-0 08 08 04 02 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX30Va- SN.3B63 August 27, 2015

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

Other Probe Parameters

“Sensor Arrangement “Triangular |
| Connector Angle (%) | 1053 |
| Mechanical Surface Detection Mode | enabled |
| Optical Surface Detection Mode disabled |
| Probe Overall Length | 337 mm |
[ Probe Baody Diameter i 10 mm |
[Tplengh ' G |
| Tip Diameter 25mm |
Probe Tip 1o Sensor X Calibration Point 1mm |
| Probe Tip 1o Sensor Y Calibration Point 1 mm :
Probe Tip to Sensor Z Calibration Point 1 mm |
Recommended Measurement Distance from Surface | 1.4 mm
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Schmid & Partner e c Service sulsse détalonnage
Engineering AG % g Servisio eviztero di tarstura

Zeughaussirasse 43, D004 Zurich, Switzertand ‘l.ﬁ)-’? Swiss Calibration Sorvioe

Accreditad by Ihe Swiss Accraditation Servios [SAS) Accreditation No.: SCS 0108

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

Multitateral 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

pce diode compression point

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

ABCD modulation dependent linearization parameters

Polarization p rotation around probe axis

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

Le., 8 =0 normal to probe axis
Connector Angle Information used in DASY system to align probe sensor X 10 the robot coordinate system

Calibration is Performed According to the Following Standards:

")

b)
<)

d)

IEEE St 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absarption Rate {SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques®, June 2013

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

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

KDB 865664, “SAR Measurement Requirements for 100 MMz to 6 GH2"

Methods Applied and Interpretation of Parameters:

NORMx,y.» Assessed for E-fisld polarization 4 = 0 (I < 900 MHz in TEM-cell, f > 1800 MHz: R22 waveguide)
NORMx,y,z are only Intermadiate vaiues, i.e., the uncertainties of NORMx.y.z does not affect the E*-field
unceriainty inside TSL (see below ConvF).

NORM(N)x,y.z = NORMx,y,z * frequency_response (see Fraquency Response Chart). This linearization ls
implemented in DASY4 software versions later than 4.2, The uncertainty of the frequency response Is included
In the stated uncertainty of ConvF

DCPx,y,z- DCP are numericatl lineanzation parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

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

Ax,y,z; Bxy,z: Cx.y.z. Dx,y.z- VRx,y.z: A B, C, D are numerical linearization parametérs assessed based on
the data of power sweep for specific modulation signal. The parameters do nat depend on frequency nor
media. VR s the maximum calibration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for { < 800 MHz) and Inside waveguide using analytical field distributions based on power
measuramants for f > 800 MHz The same setups are used for assessment of the parameters applied for
boundary compensation (aipha, depth] of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve proba accuracy close 1o the boundary. The sensitivity in TSL corresponds
to NORMx,y.z * ConvF whereby the uncerainty corresponds to that given for ConvF. A frequency dependent
ConvE is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz 1o £ 100
MHz

Sphencal isotropy (30 deviation from isotropy): in a field of low gradients realized using a fiat phantom
exposed by a patch antenna.

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

Cannecfor Angie: The angle |s assessed using the information gained by determining the NORMx (no
uncertainty required)
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EX3DV4 - SN:7370 Septernbar 1, 2015

Probe EX3DV4

SN:7370

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

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

EX3DV4-SN.TI70 Septomber 1, 2015

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

Basic Calibration Parameters

Sensar X | sing‘orv I Sensor Z Unc (k=2)
Noem (uwV/(Vimy')* 047 0.51 0.43 £10.1 %
OCP (mV)” 99.0 1 1053 998 ]

Modulation Calibration Parameters

L3

uiD Communication System Name A B c | o VR Unc
______ 48 | dBYjV | a8 | mv | (k=2)
0 oW [ x| 00 | oo | 1o | 000 | 1623 | =a3% |
i I , 0.0 0.0 1.0 1648
| Z| op 0.0 10 | 167.7

The reported unceriainty 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 uncertandees of Norm XY 2 do not affect the E g uncertainty inside TSL (see Pages § und 0)
* Numarcal linsarization parameser: uncedainty not requred
. Uncecarty & determined vang the max. deviatian from inear response applying rectangular datribubion and m expressed far the square of the

el valus
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

EX30V4- SN.T3T0 Seplember 1, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

Rolative Conductivity Depth® Unc

f(MHz)© | Permittivity" {$im)’ | ConvFX | ConvFY | ConvFZ | Alphs® | (mm) (k=2)
450 435 0.87 10.67 1067 10.67 016 1.70 +13.3 %
750 41.9 0.89 9.81 9.81 9.81 026 | 124 | s#120%
835 415 0.90 957 9.57 es7 | 027 | 117 | £120%
900 415 0.57 9.29 9.29 929 | 020 | 112 | 2120%
1450 405 1.20 8.08 8.08 BO8 | 026 | 106 | £+120%
1750 40.1 137 8.05 8,05 BO5 | 034 | 080 | £120%
1900 40.0 1.40 7.80 7.80 780 | 034 | 080 | s120%
1950 40.0 1.40 757 757 757 | 040 | 080 | £120%
2300 305 187 743 743 743 | 033 | 083 | £120%
2450 39.2 1.80 6.94 6.94 6.94 032 | 082 | £120%
2600 39.0 1.96 8.81 6.81 6.81 043 | 080 | £120%
3500 378 291 6.92 6.92 692 | 020 | 139 | s131%
5200 36.0 4.66 5.13 513 513 0.35 1.80 £13.1%
5300 359 4.76 495 495 | 495 035 | 180 | 2131%
5500 58 4 96 453 453 453 0.40 1.80 £ 13.1%
5600 355 5.07 435 435 435 | 040 | 180 | s131%
5800 353 527 453 453 453 | 040 | 180 | £131%

 Fraquency valdity sbove 300 Mz of £ 100 Mz orly applies for DASY vd 4 and higher (see Page 2), else It is resincted 10 + 50 MHz. The
uncertainty is the RSS of the ConvF uncartanty al calibration feguency sexd the uncenainty for the mdcated frequency band. Frequency valdity
below 300 Mz s £ 10. 25, 40, 50 and 70 MHz for ConvF assesamants #t 30, 64 128 150 and 220 MMz respectively, Above 5 GHz frequency
validity can be exsended 1o ¢ 110 MHz,

" A frequancies beiow 3 GHE. the validity of fasus purametuns (= and o) cian be relased 0 ¢ 10% i igud compensation formaks s applied ko
measured SAR values. At fraguencies above 3 Gz, the valdty of lissue paeamelers (s and o) 8 reolncied 10 2 5% The unceranty is tha RSS of

* NphaiDopth ace daleemingd dusing caltvation. SPEAG that the due 10 the boundary effect alter compensation »
adwoys less than & 1% for frequenciss below 3 GHz and below = nwm-mm:owcznmymuwmmmmw
diamessr hom e Soundary
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HCTCOLTD

FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

EXI0V4- SNTIT0 Septernber 1, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

. Relative | Conductivity %l Depth © Unc
1 (MHz) Permittivity {Sim) ConvF X | ConvFY | ConvFZ | Alpha (mm) (k=2)
450 56,7 094 11.08 11.08 11.08 0.11 1.60 £133 %
750 565 096 9.82 9.82 9.82 0.24 127 +120%
83s 55.2 087 9.66 066 | 966 0.29 1.25 £120%
1750 53.4 1.49 | 776 7.76 1.76 047 0.81 £ 120 %
1900 53.3 1.52 749 7.49 7.49 0.41 0.80 £120%
2450 52.7 1.95 } 7.16 7.16 7,16 0.35 0.80 £120% |
2600 52.5 2.16 7.07 7.07 7.07 0.29 0.80 £120%
5200 49.0 5.30 4.64 4.64 4.64 045 1.90 £131%
5300 489 542 445 l___»l_.»d_@ | 446 0.45 1.90 £131%
5500 48.6 565 4.03 4.03 4.03 0.50 1.90 £13.1%
5600 48.5 I 577 3.86 3.85 385 0.50 1.90 £13.1%
5800 482 1 65.00 403 4.03 4.03 050 | 1.90 £13.1%

© Frequoncy validity above 300 MHz of 2 100 MMz anly appies for DASY v 4 and higher isee Page 2). eise It is restricied ta « 50 MMz The
uncanaaty s the RSS of the ConvF uncertainty ol calbnston froguency and the uncertainty for the indicated frequancy band. Frequency validity
Dedow 300 MH2 is £ 10, 25, 40, 50 and 70 MMz ko CoonF assesaments at 30, 64, 124, 150 and 220 Mz respectivoly. Above 5 GHz frequency
validity can be exdended 1o = 110 MHz

" Al frequencies below 3 GHz, (he varlidty of tissus parametars (£ and ») can be rekased 1o + 10% It igwd compensation fonmuls s appled to
measured SAR voluos, Az froquonces above 3 GHMz. the visidiy of fzsue parametsns (1 and o) is restncted 1o & 5%, The uncertainty is the RSS of
the Conwf uncertanty for indicated target (a0 paramaters

“ ipnaapth are delemined durng calibestion. SPEAG warrants that the remaining deviaton dus 10 the bouncary offect after compensanon &
abways less than & 1% for frequencies below 3 GHZ and bolow £ 2% for equencies batween 3-8 GHr o ary datance lwger than half the probe 3o
diameter from the bouncary
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

EXIDVa- SN.TIT0 Soptomber 1, 201§

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

response (normalized)
'

Frequency

0 500 1000 1800 2000 2500 3000
f [MHz]

Uncertainty of Froquoncy Response of E-field: £ 6.3% (k=2)
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

EX3DVa- SN:7370 September 1, 2015

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz R22
. - . . . 2
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Uncertainty of Axial Isotropy Assessmant: £ 0.5% (k=2)
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015
EX30Va-SN.7370 September 1, 2015
Dynamic Range f(SAR}caq)
(TEM cell , foou= 1900 MH2z)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

EX30DVA- SN.737T0 September 1, 2015

Conversion Factor Assessment

f= 835 MHz WGLS RS (H_convF) = 18900 MMz WGLS RZ22 (H_comf)
LR
< »
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Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz

.10 -D8 06 04 02 00 02 D04 085 08 10
Uncartainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

EX30V4~ SNT3T0 Seplomber 1, 2018

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

Other Probe Parameters

Sensor Arrangement Triangular
| Connector Angle () 94.7 |
| Mechanical Surface Detection Mode | enabled 1
Optical Surface Detection Mode disabled |
[ Probe Overall Length | 337 mm i
Probe Body Diameter 10 mm
' Tip Length | g mm l}
Tip Diameter | —Mrrm
| Probe Tip to Sensor X Calibration Point | 1 mm {
[ Probe Tip to Sensor Y Calibration Point | 1 mm '}
Probe T|p-16 Sensor Z Calibration Pont | Tmm |

' Recommended Measurement Distance from Surface 1.4 mm |
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015
Calibration Laboratory of g S et Kalfierch
Schmid & Partner Service sulsse d'stalonnage

Engineering AG ¢ Servizio avizzero i taratura
Zuughausstrasse 43, 8008 Zurich, Switzerdand 8 ites Culbiste Sicidcs
Accrodied by e Swiss Accreditation Servics (SAS) Accroditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilatersl Agresment for the recognition of callbration certificates
Glossary:

TSL tissue simukating liquid

NORMx.y,z sensitivity in free space

ConvF sensilivity in TSL / NORMx.y.z

pce diode compression point

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

AB.C.D moduiation dependant linearization parameters

Polarzation ¢ W rotation around probe axis

Polarization % & rotation around an axis that is in the plane normal 1o probe sxis (at measurement center),
Le., 8 = 0 s nomal to probe axis

Caonnector Angle information used in DASY system to afign probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

#) |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 62208-1, "Procedura to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proxamity to the ear (frequenacy range of 300 MHz to 3 GHz)", February 2005

c) |EC 82209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximity to the human body (frequency range of 30 MHz to 8 GHz)", March 2010

d) KDB 885664, "SAR Measureman Requirements for 100 MHz lo 6 GHz"

Mcthods Applied and Interpretation of Parameters:
NORMy.y.x: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-ce¥; f > 1800 MHz: R22 waveguide)
NORMx.y,z are only intarmediate valuas, Le., the uncertainties of NORMx,y,z does not affect the E*.field
uncerainty inside TSL (see below ConvF).

o NORM(Nx.y.z = NORMx.y.z * frequency_response (see Frequency Response Chart), This linearization is
impiemented in DASY4 softwara versions iater than 4. 2. The uncertainty of the frequency response s included
In the stated uncertainty of ConvF,

e DCPxy.z: DCP are numerical linearizabon paramelers assessed based on the data of power sweep with CW
signal (no uncertamty required). DCP does not depend on frequency nor media.

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

o Axy2 Bxyz Cuyz Oxyz VRx.y.r A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR s the maximum calibration range expressed in RMS voltage across the diode.

«  ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for { < 800 MHz2) and Inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assesament of the parameters applled for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software 1o improve probe accuracy close 1o the boundary. The sensitivity in TSL corresponds
10 NORMx,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 validity from = 50 MHz to £ 100
MHz,

« Sphencal sotropy {30 dewation from isotropy): in a field of low gradients realized using & flat phantom
exposed by a patch antenna.

« Sensor Offset. The sensor offsel corresponds 1o the offsat of virtual measurement canter 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
uncerainty required),
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015
EX3DV4- SN.370T November 24, 2015
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797
Basic Calibration Parameters i
r 1 SensorX | SensorY | Sensor Z Unc (k=2)
| \Ng’rm_v(.u‘wgyl_mffd 0.62 | 0.58 0.55 £10.1 %
DCP (mV) 99.5 | 97.0 | 984
Modulation Calibration Parameters o
() e ication System Name A 8 c D | W Unc"
| @8 | dBVwv e O8] WV | R
0 1w X_| 00 00 10 | 000 | 1775 | £5%
| Y 0.0 0.0 1.0 | 1780
| Z 0.0 0.0 10 | | 1B
The reroned uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds 1o a coverage
probability of approximately 85%.
* The uncertaintes of Nom X Y.Z do not aftect the £7-field uncartainty inaide TSL (see Pagea 5 and 6)
* Numponcat linearization parametar uncartanty net reguesd
' Uncertanty & defermined using the max. devatian from Snear response apphing rectangatar dstribution and & exgnessad for ihe square of the
held valun
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

EX3DV4- SN:3787 November 24, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) © p.m"g,' cos(wm ConvFX | ConvFY | ConvFZ | Alpha® om“ (ukv':)
750 41.9 0.89 9.38 9.38 9.38 0.32 0.96 +120%
835 415 0.980 8.98 898 898 0.16 1.78 +£120%
900 41.5 0.97 8.86 8.86 8.86 0.21 153 | $120%
1450 405 1.20 7.73 7.73 7.73 0.15 1.77 £120%
1750 40.1 1.37 7.85 7.85 7.85 1 0.35 0.80 £120% |
1900 40.0 1.40 761 | 781 7.61 i 0.24 0.80 £120% !
19850 40.0 1.40 7.2 7.32 7.32 0.39 0.83 £12.0%
2300 395 1.67 7.21 1.27 727 | 038 0.85 +12.0 %
2450 392 1.80 5.90 6,90 6.90 040 0.80 +12.0%
2600 39.0 1.98 6.68 6.68 6.68 046 0.80 +120%
3500 379 291 6.61 6.61 6.61 0.38 0.99 +£13.1%
5200 36.0 468 480 4.80 4.80 0.40 1.80 +£131%
5300 359 4.76 4.59 459 459 0.40 180 | £131%
5500 356 4.96 452 4.52 452 045 1.80 £13.1%
5600 355 5.07 421 4.21 a2 0.50 180 | £131%
5800 353 5.27 4.20 4.20 4.20 0.50 180 | +131%

 Frequency valdey atiove 300 MHz of £ 100 MH2 cety applies for DASY vd 4 and higher (ses Page 2), s it s resticted 10 = 50 MMz, The
uncertainty is the RSS of the Com® uncertamty at calibration frequency and the uncenainty foc the iIndicatad requency band, Fraquency valaty
bolow 300 MMz & 4 10, 26 40, 50 and 70 MHz fir ConvF assaswments at 30, 64, 128 150 and 220 MHz mspectvely Above § Gz frequency
vaddity con be exiended o = 110 MH2

" At lesquencies balow 3 GHz. the validty of tnave paramaters (x 0nd o) can be retaxed 1o 3 10% i Igued compensaton fommua is appbed %
measured SAR valuss Al froquancies above 3 GHZ, the validty of lssoe parametess (c and o) & restrcted 10 £ 5% The uncentainty o the RSS of
e Coms uncenainty for iINdicated targat lissue parametens

* AptaiDegpth we owing cald SPEAG warmants (hat the remaining deviation due 10 the boundary effect afler compansaion is
alwarys less an £ 1% for frequencies below 3 Gz and below £ 2% for frequencies beteven 3-6 GHz of any distancs iger than half the proba tip
dimder from the bourdary
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

EX30V4- SN:3797 Novernber 24, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

& Relative | Conductivity | . Depth “ Unc
M(MHz)" | Parmittivity (Sim) ConvF X | ConvFY | ConvFZ  Alpha” (mm) | (k=2) |
750 555 0.96 9.39 9.39 939 | 029 1.16 £120%
|
835 55.2 0.97 9.17 917 817 | 032 1.09 +12.0%
1750 53.4 149 7,52 752 | 782 | 042 0,80 £12.0%
1
1900 533 1.52 7.32 7.32 732 0.31 0.97 £120%
|
2450 527 1.95 6.91 6.91 891 0.34 0.85 +120%
2600 52.5 216 B6.75 6.75 675 | 016 0.99 +2120%
|
5200 49.0 530 4.24 424 424 | 050 1.90 2131 %
5300 489 542 4.07 4.07 407 0.50 1.90 2131 %
5500 | 48.6 565 3.80 3.80 3.80 0.55 1.90 +13.1 %
5600 48.5 577 3.54 3.54 354 0.60 1.90 +131%
5800 482 6.00 | 384 3.84 34 0.60 1.90 +13.1 %

© Fruquency vilidity ubowvw 300 Mz of £ 100 Mz only apples for DASY w4 4 and higher (see Page 2). else It is restricted 10 £ 50 M4z The
unoerakty s the RSS of the ConvF uncertainty at caltration frequency and the uncedmnty for the indicaled fraquency band Freguency validity
befow 300 Mz in & 10, 25, 40, 50 and 70 MHz for Com saseassrments at 30, 64 128, 150 and 220 Mz respectively. Above 5 GHr freguency
validity can be estended 1o 2 110 MHz

" Al frequencies balow 2 Giz, the valdty of issue parameners (¢ and o) can be relared 10 + 10% if hgud formide i apphed 1o
rmaasured SAR values. A Sequences above 3 GHz, the valdity of Sssue parametons (¢ and o) s tesyicled to £ 5% The uncortainty i the RSS of
tha ConvF uncartanty for indicated target $5sue parametons

* Alpha/Dopth are detorrmined durng SPEAG ks that the remainng & 1 doe to e b y efinct aftur compensation m
abwitys Jess than = 1% for frequencees below 3 GHE and below £ 2% for requencies between 3-8 GHz ot ary dstance larger thar hall the prode o
dametar from the boundary
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

EX30Va- SN.3797 November 24, 2015

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

Frequency response (normakzed)
o
L]
4
'

0 500 1000 1500 2000 2500 3000
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e R

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

EX30V4- SN:ATRY November 24, 2015

Receiving Pattern (¢), 9 = 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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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

EXIDV4- SN-ATST November 24

Dynamic Range f(SAR}caq)
(TEM cell , foua= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015
EX3DV4- SN.3787 Novembear 24, 2015
Conversion Factor Assessment
=835 MH2 WGLS RS (H_conv) = 1900 MHz WGLS R22 (H_convF)
o i
) o1
b4 ] L !
0 '\\ -":..
N\ |
§ L) 2=
%o f |
i it
] vl Ed = - -~ - [ | < ”n » = » n -
T oA &L &
Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
<10 08 08 04 02 00 02 04 08 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015
EX30DVA4~ SN3797 November 24, 2015
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3797
Other Probe Parameters
Sensor Arrangement Triangular
i Connector 'Aﬁg]u-(") | 675
| Mechanical Surface Dataction Mode enabled
[ Optical Surface Detection Mode | disabled |
| Probe Overafl Length 337 mm
| Probe Body Diameter I 10 mm |
[ Tip Length gmm |
Tip Diameter [ 25 mm |
[Probe Tip 1o Sensor X Calibration Point 1 mm |
[ Probe Tip 10 Sensor Y Calibration Point 1 mm":
[ Probe Tip 1o Sensor Z Calibration Poant 1mm |
Recommended Measurement Distance from Surface 1.4 mm |
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Engineering AG N g s Servizio svizero di taratura
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Accrecited by the Swiss Accraditaton Service (SAS) Ascreditation No: SCS 0108
The Swiss Accreditation Service s one of the signatories o the EA
Mudtilateral Agreomont for the recognition of calibration certificates
cient  HCT (Dymstec) ] Contificate No: ET3-1605_Apr15
Al IS A T - ~ A 3 3
—— e ——
Otect
Calibration procedure(s}
Céibration date April 27, 2015
This caitrabion cerficate documents the Wraceabilly 10 navonal standamds, which realze the physcal units of measuraments 159
™e and the « ies with cond protabity are given on the folkwing pages and are pan of he cenificate
All caltrations heve beon conducted n the doansd laboratocy facity: sovironment ternperataré (22 = 31°C and humidiy < 70%
Calraton Equipment used (MATE catcal for calbration)
Primary Standards Y Gal Date {Certficate No ) Scheduled Calbeation
Power meter E44198 GH41293874 Qt-Apr-15 {No. 247.02128) Mar-16
Power sansor E4412A MY4 1466087 01-Apr-18 (No. 217.02128) Mar-16
Referance 3 08 Atterstor SN: 55054 {3c) O1.Apt-15 (No. 217-02129) Mar-18
Redarance 20 o8 Atlenusator SN: 85277 (20%) 01-Apr-18 (No. 247-021321 Mar- 16
Rederence 30 08 Attenuator SN’ 85129 (305) 0. Ape-15 (No. 247.02133} Mar-16
Reference Probe ES30V2 SN: 3013 30-Dec-14 (No. ES1.3013_Decid) Dec-15
DAE4 SN: 680 14.Jan-15 (No. DAEL-660_Jan15) Jan-16
Secondary Stancards i3] Check Date (in house) Schaduled Check
RF gerscator HP 86450 US 3642001700 A-Aug-29 [in house check Apr-13) In houss chack: Ape-16
Natwork Analyzar HP 87538 US3739068% 18.0ct.01 {in house chack Oct-14) In houss check: Oct-15
This catbeation cenficate shall not be reproduced axcapt in ful without wiien appeoval of the aboratory
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

Calibration Laboratory of NN

& : Schwere!
Schmid & Partner S TR

2

2%
% G Service suisse Sétaionnage
Engineering AG =N s Servizio svizzero di taratura
Zeughaussirasse 43, 8004 2urich, Switzortand 4.,,,,7,:.}\9 Swiss Calibration Service
Ml al
Accredited by the Swias Accradiaton Service {SAS) Accroditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories 1o the EA
Muititateral Agreoment for the recognition of cailbration cortificates

Giossary:

TSL tissue simulating liquid

NORMx,y.2 sensitivity in free space

ConvF sensitivity in TSL / NORMx.y.2

DCP dioda compression point

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

ABCD modulation depandent finearization parameters

Polarization » ¢ rotation around probe axis

Polarization 3 & rotation arcund an axis that is in the plane normal 1o probe axis (at measurement center),
ig., & = 0is normal 1o probe axis

Connector Angle information used i DASY system 1o align probe sensor X to the robot coordimate 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 clase
praximity to the ear (frequency range of 300 MHz 1o 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

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

«  NORM(f)xy.z = NORMx.y,z * frequency. response (see Frequency Respanse Chart), This nearfzation is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the slated uncertainty of ConvF.

o DCPx,y.z: OCP are numerical linearization parameters assessed based on the data of power sweep with cw
signal {no uncertainty required). DCP does not depend on frequency nor meda,

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

o Axy.z Bxy.z Cxyz Dryz VRxyz A B, C. D are numencal linearzation parameters assessed basad on
the data of power sweep for specific modutation signal. The parameters do not deépend on frequency nor
media, VR is the maximum calibration range expressed in RMS voltage across the diode,

o ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for [ < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements 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 comesponds
to NORMzx.y.z * ConvF whereby the uncartainly corresponds to that given for ConvF, A frequency
ConvF is used in DASY version 4.4 and higher which allows extending the validity from = 50 MHz to = 100
MHz.

o Spherical isotropy {3D deviation from isotropy); in a field of fow gradients realized using a flat phantom
exposed by a patch antenna.

o 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 NORMXx (no
uncertainty required).
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

ETIOVE~ SN 1605 Apal 27, 2015

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

Basic Calibration Parameters

Sensor X Sensor Y | Sensor £ Unc (k=2)
Norm (uV/(Vim)*)" 1.49 191 1.61 2101 %
OCP (mV)" 100.4 99.7 | 100.3
Modulation Calibration Parameters
(0D | Communication System Name 1T A A [ D | VR | Unc
DN F— | | e |dBywv | | d8 | mv | (k=2)
IS oW X1 o0 00 | 10 | 000 | 1895 | 230%
= Y 00 | o0 1.0 | 1847 gl
| z| o9 00 | 10 LA

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%.

A The uncenainties of NormiX,Y . Z do not attect the E*-field urcatanty inside TSL (sae Pages 5 and §)

" Numerical Srpanzation pardmetes: uncertainty (ol rquied,

* Uncenainty s determingd using the max deviation from lineas resporme 3pplying rectangutsr Bistnbution and o expreszed for the souaie of e
Sadd value
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

ETA0VH- SN:1605 April 27, 2615

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.
F{MHz)© | Permittivity” (sim)” ConvFX | ConvFY | ConvFZ |Alpha® | (mm) | (k=2)
750 419 0.89 6.64 6,64 584 0.26 3.00 +120%
835 415 | 030 6.33 6.33 £.33 0.28 300 | 2120%: |
900 415 0.97 6.14 6.14 6.14 0.31 3.00 | +120%
1450 405 Z 1.20 537 5.37 5.37 0.45 264 +12.0%
1750 401 1.37 5.20 520 | 520 0.73 215 | £120%
1900 40.0 1.40 5.01 501 | 501 0.80 212 £120%
1950 40.0 140 | 494 4.94 4.94 0.80 2.05 £12.0%
2300 395 1.67 arr 477 4.77 0.80 1.88 £120% |
2450 39.2 180 4.57 4.57 4.57 085 | 175 | £120%:

® Froquency validity above 300 Miz of 3 100 Mz anly applies for DASY v4 4 and tigher (see Page 2), else 1 in reatricted to + 50 Miz. The
uncartainty is the RSS of the Comvi uncardsiety al calibration fraguency and tha uncerdainty % the indcated frequency band. Fréquency valaty
bedow 300 MH2 is = 10, 25, 40, 50 and 70 MHz for ConvF assessmonts o1 30. 84, 128, 150 and 220 MHz respecsvely. Above 5 GHZ Trequency
validity can be extended 1o + 110 Mz

¥ A frequencies below 3 GHZ, the validiy of tissue parameters (& 806 o) can be rolaxed o £ 10% # iquid compensasion fomwis © apphed o
meastred SAR values. A froquencies above 3 Giz, the valdty of {sson paranaters (c 890 o) 5 rostncted 1o = 6% The uncesrtarty & the RSS of
the ConvF uncartainty Tor indicated targe! tissue povamelers.

¢ Depth are detemminad during caitvation. SPEAG wamants that the rémaining deviation due to the boundary effect after compensation is
shweays bess than & 1% foe freguendies helow 3 GHZ and helow £ 2% for fequencies between 38 GHz at any distance arger than hall tha peobs tip
dameer trom the boundary
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

ET30V6- SN, 1605 Aprit 27, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

ela Conductivity Depth™ |  Unct
f{MHz)° | Permittivity” (8im)" | ConvFX | ConvFY | ConwFZ | Aipha® | (mm) (k=2)
750 55.5 0.96 6.21 6.21 621 | 030 | 271 | s120%
835 652 097 811 | 611 8.1 030 | 300 | £120%
1750 | 534 1.49 466 466 4.68 080 | 262 | £120%
{1900 53.3 1.52 454 4.54 4.54 080 | 232 | £120% |
| 2450 | 527 | 185 4.18 4.18 418 0.79 180 | £120%

£ Frequency waioity above 300 MHz of + 100 Mz coly applias for DASY va,4 and higher (sae Pags 2), ee € &5 resincted to & S0 Mz, The
uncertainty 15 the RS3 of the ConviF uncetainty at calibration frequency and the uncetainty for the indicated frequency band, Frequency valicity
below 300 MHz is ¢ 10, 25, 40. 50 andt 70 Mz for ConvF assessments at 30, 64. 125, 150 ana 220 MHz respoctively. Above 5 GHz requancy
validity can be axtenced 10 = 110 MHz

¥ A1 fraquancies below 3 Gz, the validity of S3sue paranaters (£ and o) can be relsxed 10 = 10% If liquid compe formuls is spoied 10
measured SAR values. At freguencies above 3 GHz. the validiy of issus parameters (1 and o) is reairicled to £ 5%, Tha uncenainty is the 7SS of
thee Cor uncartninty for indicated target tissus parametars.

* Alpha/Degth are doloeminad during calbrasion, SPEAG warrants trat the remasnng destalion due 10 1he boungary effect after compersstion &
adweys 055 than + 1% for Fequencies batow 3 GHZ and batow + 2% for frequencies betwesn 3-6 GHz af any dstance (arger than hall the probe o
dameter from she bourdary
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015
ET3DVE- SN 1805 Apnl 27, 2015
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
15+ —~ —
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= 12+
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g 104 o PO e $ ¢
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= 094
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o * |
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Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)
Certificate No: ET3-1805_Aor15 Page7oi 11
Report No. HCT CO., LTD.

HCT-A-1512-F005-1

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

170 of 217



CT
MCTCOALTD

FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

ET3DVE- SN:1605 Apait 27, 2015

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz R22
’ A . e ' . L]
Tot X Y 7 Tat . ¥ z

Error {dB)

""'V'!—.‘ ¢ "TTI '3 f"'.!-': oS .T'IU‘*:

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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ET3DVEH- SN:-1605

A3LSMA510FD

input Signal {uV]

Dynamic Range f(SARpeaq)
(TEM cell , fou= 1900 MH2)
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rEA COMPANSAtes compensated

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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ET3DVE- SN-1605 April 27, 215

Conversion Factor Assessment

f= 835 MHz WGLS R (H_convF) = 1900 MHz WGLS R22 (H_convF)
13- )b.
39 »
g §"’3 N
3 LI i
r.sv =
004 == LY e i ‘..l.,-‘.‘--
o o x ¥ . = LY ) * a a A ~ .
2 ] &lwel
i -::}J-o n-hu. rv—-ud_!—

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

10 08 06 04 02 00 02 04 06 D8 1C
Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

ET3DVE-~ SN 1605 Apnil 27, 2015

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

Other Probe Parameters

Sensor Arrangement “Tnangular |
Connector Angie (*) o | 587
“Mechanicat Surface Detaction Mode enabled
“Optical Surface Detaction Mode = - | disabled |
“Probe Gverall Length = 337 mm |
“Probe Body Diameter == — = | 2 10 mm |
Tip Length - | T i0mm |
Tip Dlameser i B8 mm |
Probe Tip o Sensor X Calibration Point 27 mm |
| Probe Tip to Sensor Y Calibration Point 2.7 mm |
[Probe Tip to Sensor Z Calibration Point T 27mm |
Recommendad Measurement Distance from Surace 4 mm
Certificale No: ET3-1605_ApriS Page 11 of 11
Report No. HCT CO., LTD.

74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA 174 of 217
HCT-A-1512-F005-1 TEL: +82 31 645 6300  FAX: +82 31 645 6401



HCT
HNCTCOOLLTD

FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

Attachment 4. — Dipole Calibration Data

HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA 175 of 217
HCT-A-1512-F005-1 TEL: +82 31 645 6300 FAX: +82 31 645 6401

Report No.



Accreditad by the Swiss Accreditation Service (SAS)
Tho Swiss Accreditation Service is one of the signatories to the EA

Muitilatersl Ag

for the

Client

HCT (Dymstec)

gnition of calibration certificates

Accreditation No.: SCS 0108

Certificate No: D835V2-441_Jan15

HCTCOLTD
FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015
Calibration Laboratory of S, Schweizerischer Kalibrierdienst
Schmid & Partner % (S: Service suisse ¢ dtalonnage
Engineering AG e Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzetland s S swiss Calibration Service

CALIBRATION CERTIFICATE

Otyect

Calibeation procedure(s)

Cajibralion date

D835V2 - SN: 441

QA CAL-059

Calibration procedure for dipole validation kits above 700 MHz.

January 23, 2015

Caftration Equipment used (MATE critical for calibention}

|18

This calityation cenificala documents the traceabiiity to natlonal standards, which ealtze the physical unats of measurements (SI1),
The measurements and the urcedainties with condidence peobablity are givan on the following pages and are part of the cenificate.

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

Primary Standards Cal Date (Cantiticate No.) Schoduled Calibration
Power mater EPM-$424 | GB37480704 07-Cct-14 (No: 217-02020) Oct-15
Power sensor HP BASTA US37222753 07-0ct-14 (No. 217-02020) Oct-15
Power sensor HP 84814 MY41002317 07-Cch-14 (No, 217-02021) Oct-16
Raterence 20 ¢8 Attenuator SN: 5058 (20K} 03-Apr-14 (No. 217-01018) Apt-15
Typa-N mismatch combination SN 5047.2/ 08327  03-Apr-14 (No. 217-01921) Apr-15
Rofarence Probe ES30VY 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 generator A&S SMT-08 100005 04-Aug-98 (in house check Oct-13) In house check: Oct-16
Netwark Anadyzar HP 8753€ US37300585 S4206 18-001-01 (0 house check Oct-14) In house check: Oct-15
Narna Function
Calbrated by: Micnasl Weber {aboratory Tachnician ?%J__
; { M.
Approved by Katjax Pokovc Technical Managar

ST

fssued: January 26, 2015

This calibention cerificate shall not be reproduced except in Tull without written approval of the labioratory

Certificate No: D835V2-441_Jan15
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HCTCOLTD
FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015
Calibration Laboratory of S Schweizerischer Kalibrierdienst
Schmid & Partner Service suisse d'étalonnage
Engineering AG C perviits eutons & ocabor
Zoughausutrassa 43, 8004 Zurich, Switzertand S Swiss Colibration Service
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 centificates

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) 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 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

Cerificate No: D835V2-441_Jjan15 Page 2of8
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015
Measurement Conditions
DASY system configuration, as far as not given on pags 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz = 1 MH2
Head TSL parameters
The following parameters and calcutations were appled.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 090 mhoim
Measured Head TSL parameters (220£02)°C 41526% .93 mha/m £ 6 %
Head TSL temperature change during test <05"C — -
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR 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 paramelters normalized to 1W 6.04 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.2 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 - -
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condgition
SAR measured 250 mW Input power 240 Wikg
SAR for nominal Body TSL parameters normalized to 1W 9.34 Wikg + 17.0 % (k=2)
SAR averaged over 10 cm” {10 g) of Body TSL condition
SAR measured 250 mW input power 1.57 Wikg
SAR for nominal Body TSL parameters nomalized to 1W 6.14 W/kg = 16.5 % (k=2)
Centificate No: D835V2-441_jan15 Page3ofd
HCT CO., LTD.
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

Appendix (Additional assessments outside the scope of SCS0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 51760-1.02
Retumn Loss -340d8

Antenna Parameters with Body TSL

Impedance, transiormed to feed point 472Q-27KQ
Retum Loss -27.9d8

General Antenna Parameters and Design

[ Elsctrical Delay {one directicn) I 1.369ns

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

The dipole is made of standard semingid coaxial cable, The center conducior of the feeding line is directly connected 1o the
sacond arm of the dipole. The antanna is therelore 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
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DASYS5 Validation Report for Head TSL

Date: 22.01.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V 2: 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 (IEEE/TEC/ANSI C63.19-201 1)

DASYS2 Configuration
e Probe: ES3DV3 - SN3205; ConvF(6.2, 6.2, 6.2); Calibrated: 30.12,2014;
» Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibruted: 18.08.2014
» Phantom: Flat Phantom 4,9L; Type: QDOOOPA9AA; 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/m: Power Drift = -0.04 dB

Peak SAR (extrapolated) = 3.49 Wikg

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

Maximum value of SAR (measured) = 2.76 Wikg

2,40
-4.80
-7.20
‘9.60

-12.00

0dB =276 Wikg =4.41 dBW/kg
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Impedance Measurement Plot for Head TSL

22 Jan 2015 14133153
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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:

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

o Electronics; DAE4 Sn601; Calibrated: 18.08.2014

» Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; 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 W/kg

SAR(1 g) = 2.4 W/kg; SAR(10 g) = 1.57 W/kg
Maximum value of SAR (measured) = 2,80 Wikg

dB
0

-2.40

-4.80

-71.20

‘9.60

-12.00

0. dB = 2.80 Wkg = 4.47 dBW/kg
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Impedance Measurement Plot for Body TSL

23 Joan 2815 13:30:%52
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015
Calibration Laboratory of A, Sifcnisohe Kabieitisat
Schmid & Partner % g Sorvico sulsse d'étalonnage
Engineering AG Ty C  Serviaio svizaewo di taraturs
Zeughausstrasse 43, 8004 Zurlch, Switzarland NS S Swiss Catibration Service

Aocredited by the Swiss Accreditation Secvice (SAS)
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agr

Chient

for the

Accreditation No.: SCS 0108

gnition of calibration cortificates

Certiticate No: D1900V2-5d032 May15

CALIBRATION CERTIFICATE

Objoct

| Cailyration procedure(s)

| Calibration date:

D1900V2 - SN: 50032

QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

May 20, 2015

Calboration Equipment used (MATE critical for caiibestion)

|1 a

This calibeabion cedificata documants the Iracaabilty 1o naticnal standards, which realize the physical units of maasurements {S1)
Tha measuramonts and the uncedtalntias with confidence probatility dre given on the folowing pages and ars pant of the certificate,

A2 calibeations have been canducted In the clased iaboriary faciity: ewircoment temparmture (22:= 3)°C and humidity < 0%

This calibestion certificate shall not be reproduced axcegt in full without weitlen approval al the laborstony

Primary Standards Cail Date (Gertificalo No.) Scheduied Calibration

Powar meter EPM-4424 | GBa7aBOTO4 07-Oct-14 (No. 217-02020) Oct-15

Power sensor HP 8481A | US37292783 07-Oct-14 (No, 217-02020) 0ct-15

Powar sansor HP B481A | My21082317 O7-Oct-14 (No. 217-02021) Oct-15

Fleh 28 20 d A SN: 5058 {20k 01-Apri5 (No, 21702131) Mas-16

Type-N mismalch combination SN 50472106327  O1-Apr-35 (No. 217-02134) Mar-16

Pefarence Probs ES3OV3 | SN: 3206 30-Dec-14 (No, ES3-4206_Dec14) Dec-15

DAE4 | sN: 601 1B-Aug-14 (No. DAEG-801_Augi4) Aug15

Secondary Standards liow Check Daw {in house) Schoduled Check

RF generator R&S SMT-06 | 100008 04-Atg-98 (i house check Oct-13) I houss check: Oct-16

Notwork Analyzor HP 8753 | Uga79505a5 54208 18-O5t-01 (in house chack Oct-14) 1 howse check: Oct-15
Name Function Signature

Calitvated by: Lot Riysnor Laburatary Technician W ﬂ'f"'

Approved by Katja Foxovic Technical Maniager

Issued: May 20, 2015

Centificate No: D1800V2-56032_May15
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FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015
Calibration Laboratory of s Schweizerischer Kalibrierdienst
Schmid & Partner ¢ Servis suisse d'étalonnage
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Glossary:

TSL tissue simulating liguid

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

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as nol given on page 1.
DASY Version DASYs V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution ax, dy, dz2 =5 mm
Frequency 1800 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were apphied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 400 1.40 mhao/m
Measured Head TSL parameters {(220202)°C 38925% 1,37 mho/m £ 6%
Head TSL temperature change during test <05°C e —
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mW input power 10.2 Wikg
SAR for nominal Head TSL parameters normadized ta 1W 41.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL conxdition
SARA measured 250 mW Input power 533 Wikg
SAR for nominal Head TSL paramelers normalized 1© 1W 21.4 Wikg = 16.5 % (k=2)
Body TSL parameters
The following paramaeters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mho/m
Measured Body TSL parameters {220+02)*C 52726% 1.51 mho/m + 6 %
Body TSL temperature change during test <05°C — -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.2 Wikg
SAR for nominal Body TSL parameters normalized to 1W 40.9 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 5.41 Wha
SAR for nominal Body TSL parameters notmalized to 1W 21.7 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

impedance, transiomed to feed point 51304+52iQ
Return Loss -255dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point A7444+551Q
Retumn Loss -242d8

General Antenna Parameters and Design

[ Eloctrical Delay (one direction) | 1.185 ns |

After long term use with 100W radiated powar, only a siight warming ol the dipole near the feedpoint can be maasurad.

The dipole ks made of standard semirigid coaxial cabie, The center conductor of the feading ine is directly connected to the
second arm of the dipole. The antenna is therefore 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 1o the position as explained in the
*Measurement Conditions™ pazagraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard,

No excassive force must be appiied 1o the dipole arms, because thay might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manutactured by SPEAG
Manufactured on March 17, 2003
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DASYS5 Validation Report for Head TSL

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

Communication System; UID 0 - CW; Frequency: 1900 MH2

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

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

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205: ConvF(3, 5, 5); Calibrated: 30.12.2014;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 18.08,2014
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA: Senal: 1001

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

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

Reference Value = 99.00 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 18.6 Wikg

SAR(1 g) = 10.2 W/kg: SAR(10 g) = 5.33 W/kg

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

20 Nay 2015 11:50: 34
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DASYS 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; Frequency: 1900 MHz
Medium parameters used: f = 1900 MHz: 6 = 1.51 S/m; & = 52.7; p = 1000 kg/m’

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

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

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

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

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

Peak SAR (extrapolaied) = 17.3 W/kg

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

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

a8
0
-3.80
-1.60
-11.40
-15.20
-18.00
0dB =12.8 W/kg = 11.07 dBW/kg
Certificate No: D1900V2-5d032_May15 Page 7 of 8
Report No. HCT CO., LTD.

74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA 190 of 217
HCT-A-1512-F005-1 TEL: +82 31 645 6300  FAX: +82 31 645 6401



CT
MCTCOALTD

FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

Impedance Measurement Plot for Body TSL

28 May 2019 11149347
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&

Accradited by the Swiss Accreditation Sarvice (SAS)
The Swiss Accreditation Service is one of the signatories 1o the EA

Accreditation No.: SCS 0108

Multilateral Agi it for the gaoition of calibration certificates
cient  HCT (Dymstec) Cortificate No: D2450V2-743_May15
CALIBRATION CERTIFICATE
Otject D2450V2 - SN: 743
Calibristion procedure{s) QA CAL-05M08 &
Calibration procedure for dipole validation kits-above 700 MHz
Cafboration date: May 19, 2015

This caibration canificato documeets tha traceability 10 national standards, which reakza the physical units of measuremants S
The measurements and 1ha uncerainties with contidence probabiity ace given on tha loflowing pages and ame part of the cerificate.

All cafibrations have been conducied in the clsod laboralory tacility: emvironment fomparature (22 = 3)"C andt hummichty < 70%,

Calitvation Equipment used (MATE critical far calbration)

Issued: May 20, 2015
This calibraticn cantticate shall not be reprocucad axcept In full without writter: aporoval of 1he laboratory

Primary Standards Lo # Cal Date (Certicate No.) Scheduledt Catbration _—

Power mater EPM-442A | GBarasoros O7-Oct-14 (No. 247-02020) Oct15

Power sariscr HE B481A | usazzee78s O7-Oct-14 (No. 217-02920) Oct-15

Power sensor HP B481A l MY41092317 07-Oct-14 (No. 237-02021) Oct15

Reference 20 4B Attenisator ISN' SOS8 (20k) 01-Apr-16 (No. 217-02131) Mar-16

Typa-N msmalch combination | SN 5047.2/ 05327 01-Apr-15 (Ne. 217-02134) Mar-16

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

DAE4 [ SN: 601 18-Aug-14 {No. DAE4-E01_Aug14) AUg-15

Secondiry Standards lips Check Data (in house) Scheduled Check

AF generator R&S SMT-06 100005 02-Aug-22 (in houss chack Oct-13) In house check: Oct-16

Nalwerk Analyzer HP 8753E ‘ USITI0685 54206 18-Oct-01 (in house chack Oot-14) In house check: Oct-15
Name Funiction Signatyre

Calibrated by: Michasl Webet  Labaraiory Tachnician M_

A ’
Approved by, Katja Pokovic Technical Manager ' : @Z
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The Swiss Accreditation Service is one of the signetories to the EA
Multitatersl Ag t for the recognition of callbration 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, "lEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions: Further details are 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 dipele
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

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

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

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

probability of approximately 95%.
Certificate No: D2450V2-743_May15 Page 20t 8
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Measurement Conditions
DASY system configuration, 8s far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacar
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 {226202)°C 37.9+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 Wikg
SAR for nominal Head TSL parameters normalized to 1W 53.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measursed 250 mW input power 5.32 Wikg
SAR for nominal Head TSL paramaters normalized to 1W 25.0 Wikg = 16.5 % (k=2)
Body TSL parameters
The {ollowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 527 1,95 mha/m
Measured Body TSL parameters (220£02)°C 507 6% 2,03 mho'm+6 %
Body TSL temperature change during test <05°C e ene
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW Input power 13.4 Wikg
SAH for nominal Body TSL parameters nommalized to 1W 52.1 W/ikg = 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 2 16.5 % (k=2)
Cortificate No: D2450V2-743_May15 Page 3of8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

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

Antenna Parameters with Body TSL

Impadance, translormed to feed point 5140 +681)Q
Return Loss -242d8B

General Antenna Parameters and Design

[ Electrical Detay (one direction) l 1160 ns l

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 fine is directly connected 10 the
second arm of the dipole. The antenna is therelore short-circuited for DC-signals. On some of the dipoles, stnall end caps
are added 1o the dipole arma in order to improve maiching 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 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 an December 01, 2003
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DASY5 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
Mcdium parameters used: f = 2450 MHz; o = 1.84 S/m; & = 37.9; p = 1000 kg/m ?
Phantom section: Flat Section
Measurement Standard: DASYS (IEEEAEC/ANSTC63.19-2011)
DASY52 Configuration:

« Probe: ES3ADV3 - SN3205; ConvF(4.54, 4.54, 4.54); Calibrated: 30.12.2014;

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

« Electronics: DAE4 Sn601; Calibrated: 18.08.2014

« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA: Seral: 1001

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

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

dB
0

-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

MiVEESE 1LUFS

Dol

11 54,248 ¢ 44395

19 May 2815

2BH.3S pH

Issue Date:

15:05: 31
2 450,000 000 MKz

CH2 S1% LOG 5 OB/REF -28 B 1 14-24,991 90 2 478,200 0A& MHz
Dol ' " + 4 +
i ! 4 : + + R S
- = = e 4 A _ae=m H
~— -
= y
A S - 4 4 $ 4
-4 ] . . ——4t- W + + -
13 4 ;
Hid T 1 1
ETAKT 2 250.000 260 1z STOP 2 650006 208 Mz
Certificate No: D2450V2-743_May15 Page 6ol &
HCT CO,, LTD.

Report No.
HCT-A-1512-F005-1

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

12. 23, 2015

197 of 217



aCT
HCTCOLTD

FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

DASYS Validation Report for Body TSL

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

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

Medium parameters used: f= 2450 MHz 0 = 2.03 Stme & = 30.7; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(4.32, 4,32, 4.32); Calibrated: 30.12.2014;
s Sensor-Surfaece: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 (back): Type: QDODOPSOAA; Serial: 1002

« DASYS252.8.8(1222); SEMCAD X 14.6,1(7331)

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

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

Peak SAR (extrapolated) = 27.9 Wikg

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

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

dB

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

0dB = 17.7 Wikg = 12.48 dBW/kg
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Calibration Laboratory of S Schweizerischor Kalibrigrdsenst
Schmid & Partner % S Service suisse d'étalonnage
Engineering AG e C  survizlo svizzero i taratirs
Zeughausstrasse 43, B004 Zurich, Switzerland NS S Swiss Calitwation Service

Accroditod by the Swiss Acoreditation Sarvice (SAS)
The Swiss Accreditation Service is one of the signatories to the EA

Accreditation No.: SCS 0108

Multilatersl Agreement for the recogaition of calibration certificates
ciem  HCT (Dymstec) Certificate No: D5GHzV2-1107_Jan15
CALIBRATION CERTIFICATE
Qtjeot D5GHzV2 - SN:1107
Calbration proceckire(s) QA CAL-22.v2
Calibration procedure for dipole validation kits between 3-6 GHz
Calbration daie

January 28, 2015

This calibration certificate documents the tracaabity 1o national standards, which realizs the physical units of measurements (S1)
The m s and e ur thes with confidenca probability are ghven on the following pages and are part of the certificate.

Al calibrations hizve bean conduciod in the Sosed laboratory faciity: environment lemporaiure (22 + 2)°C and humidity < 70%.

Caltration Equipment usad (MATE critical for calibmtion)

Primary Standards 104 Cai Date iCertificase No.j Scheguled Cafibralion
Powar metar EPMA2A GB37480704 07-C¢s-14 (No. 217-02020) Oct-18
Powar sensor HP 8481A USarzas?as 07-0Oct-14 (No, 217-02020) Qct-16
Power sensor HP 84814 MYA1002317 07-0c-14 (No, 217.02021) Oct- 1%
Refamnce 20 (8 Attenualor SN 5058 (20k) 03-Apr-14 (No. 217-01518) Ape-18
Type-N miamatch combination SN: 5047 2 / 06327 03-Ape-14 (No. 217-01921) Apras
Refarsnce Probe EX3DV4 SN: 3503 30-Dec-14 (No, EX3-3504_Dec14) Dec-15
DAE4 SN 601 18-Aug-14 (No. DAES-B0T_Aug14) Aug-15
Secondary Standards 1D ¥ Check Date (in house) Scheduied Check
RF ganarator RAS SMT-06 100005 04-Aug-9% {In house chack Oct-13) In house check: Oal-16
| Network Analyzer HP 8755& USS7330685 S4206  18-Oct01 (In house check Oct-14) In house check: Ost-15
Name Funcson Signature
Calibraied by Michasl Wabser Laboratory Techrican
| Appraved by Kafja Pokovic: Technical Manager

e =

Isswad: January 29, 2015

| This caibration certificaie shad not be eproducad exceqt 0 full wihout wiilten approval of the laboratary.
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Calibration Laboratory of S, Setiwaizariacher Kallbe
Schmid & Partner SN S wmwm
Engineering AG To—g C' Servisio svtzzero di tarstura
Zeughausstrasse 43, 8004 Zurich, Switzeriand % ,'ﬁw\? S Swiss Calibration Service
Accrediled by the Swiss Accriditation Sarvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muttilateral Agroement for the recognition 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
6 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 1528-2013, "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 fead 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
muitiplied 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 10 mm with Spacer
Zoom Scan Resolution dx, dy = 4.0mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)

5200 MHz + 1 MHz
5300 MHz + 1 MHz
Frequency 5500 MHz £ 1 MRz
5600 MHz + 1 MHz
5800 MHz + 1 MHz

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 (220+02)°C 36326% 4.56 mha/m 6 %

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

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

SAR measured 100 mW inputl 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 for nominal Head TSL parameters normalized to 1W 22.6 Wikg + 12,5 % (k=2)
Certificate No: DSGHzV2-1107_Jants Page 30of 16

HCT CO., LTD.

Report No. 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA 202 of 217

HCT-A-1512-F005-1 TEL: +82 31 645 6300  FAX: +82 31 645 6401



HCTCOLTD

FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015
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 WHB1:£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 Candition
SAR measured 100 mW input power B8.08 Wikg
SAR for nominal Head TSL parameters nomalized to TW 80.8 W/ kg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measuwred 100 mW input pawer 2.32 Wikg
SAR for nominal 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 apphed
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C ase 4.96 mho/m
Measured Head TSL parameters {220£02)°C 358+6% 4.86 mho/m x 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 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 100 mW input power 2.32 Wikg
SAR for nominal Head TSL parametars normalized to 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 355 5.07 mho/m
Measured Head TSL parameters {220402)°C 35726% 4,97 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 8.15Whg
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 measured 100 mW inpul 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 following 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 mhoim 26 %
Head TSL temperature change during test <05°C - -
SAR resuit 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 nominad Head TSL parameters normalized to 1W 77.8 Wikg = 19.9 % (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 normakzed to TW 22.1 Wikg = 19.5 % (k=2)
Centificate No: DSGHZV2-1107_Janis Page Sof 16
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Body TSL parameters at 5200 MHz
The icllowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 43.0 5.30 mho/m
Measured Body TSL parameters {(22.0+£0.2)°C 494 :+6% 542 mho/m £ 6 %
Body TSL temperature change during test <05"°C - —
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 nommalized 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 nominsl Body TSL parameters nomatized to 1W 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 (22.0£0.2)“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 Wixg
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 Wkag
SAR for nominal Body TSL parameters normalized to 1W 20.6 W/kg = 19.5 % (k=2)
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Body TSL parameters at 5500 MHz
The following parameters and calculations were apphed.
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 £+ 8 %
Body TSL temperature change during test <Q5°C e —
SAR result with Body TSL at 5500 MHz
SAR averaged 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 78.8 Wikg + 19.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 100 mW input power 218 Wikg

SAR for nominal Body TSL paramelers

normalized to 1TW

21.9 Wikg = 19.5 % (k=2)

Body TSL parameters at 5600 MHz

Temperature Permittivity Conductivity

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

Measured Body TSL parameters (22.0+0.2)"C 487 +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 7.75Whkg

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

The following parameters and calculations were applied.
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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 {220 +0.2)°C 484 £6% 5.25mho/m 8%
Body TSL temperature change during test <05°C - e
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 Wikg
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 2.07 Wikg
SAR for nominal Body TSL parameters normalized to 1W 20.7 Wikg = 19.5 % (k=2)
Certificate No: DSGHzVZ-1107_Jani$ Page 8ol 16
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Appendix (Additional assessments outside the scope of SCS0108)
Antenna Parameters with Head TSL at 5200 MHz

Impedance, Iransformed to feed point 477Q-94Q
Retum Loss -20.1dB

Antenna Parameters with Head TSL at 5300 MHz

Impedance, ransformed to feed point 491 40-69K2
Return Loss -231d8

Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed 10 feed point 504Q-45iQ
Return Loss -26.2dB

Antenna Parameters with Head TSL at 5600 MHz

impedance, transformed to feed point 5360-580
Hetum Loss -23.7 4B

Antenna Parameters with Head TSL at 5800 MHz

Impadance, fransformed Yo feed point 543Q-540
Returmn Loss - 23648

Antenna Parameters with Body TSL at 5200 MHz

Impadance, transformed to feed point 47.30-82Q
Return Loss -20.2d8

Antenna Parameters with Body TSL at 5300 MHz

impedance, transformed to feed polnt 496Q-6510
Return Loss -237dB

Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed 1o feed point 5070Q-382
Retumn Loss -28.3d8
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Antenna Parameters with Body TSL at 5600 MHz

Impedance, transtormed to feed point 5410Q-541K2
Aeturmn Loss -238d8

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed 10 feed point 5480-43j0
Return Loss -242d8

General Antenna Parameters and Design

| Etectrical Delay (one direction) | 1105 ns |

After fong 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 line is directly connected to the
second arm of the dipole. The antenna is therefore shost-clrcuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to Improve maitching 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 1o the Standard,

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 11, 2011
Centificate No: D5GH2V2-1107_Jan15 Page 10 of 16
HCT CO., LTD.

R t No. . . .
eport No 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA 209 of 217

HCT-A-1512-F005-1 TEL: +82 31 645 6300  FAX: +82 31 645 6401



HCTCOLTD

FCC ID: A3LSMA510FD Issue Date: 12. 23, 2015

DASYS5 Validation Report for Head TSL

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

Communication System: UID 0 - CW: Frequency: 5200 MHz, Frequency: 33(0) 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 lig/mJ . Medium parameters used: f = 5600 MHz; ¢ =4.97 8/m; &, =357 p=
1000 kg,lm' , 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, 5.12): 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
« DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=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 = (.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, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=dmm, 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 W/kg

Maximum value 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: Mecasurement 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 Wikg

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

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

-6.00
-12.00
-18.00

-24.00

-30.00

0dB =178 Wikg = 12,50 dBW/kg
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DASYS5 Validation Report for Body TSL

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

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Fregquency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: f = 5200 MHz: o = 5.42 S/m; &, = 49.4; p = 1000 kg/m’ ., Medium parameters
used: f = 5300 MHz: o = 5.55 S/m; g =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: f = 5600 MHz; o = 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)

DASY52 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, 4.45, 4.45); Calibrated: 30.12.2014, ConvF(4.353, 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: QDOOOPSOAA; Serial: 1002
« DASY352 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 Vim, 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: Mcasurcment grid: dx=4mm, dy=4mm, dz=1.4mm

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

Peak SAR (extrapolated) = 29.4 W/kg

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

Maximum value of SAR (measured) = 17.1 Wikg

Dipole Calibration for Bedy Tissue/Pin=100mW, dist=10mm, {=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement 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 W/kg
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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 Value = 55.60 V/m; Power Drift =-0.01 B

Peak SAR (extrapolated) = 34.8 W/kg

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

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

dB
—0

-10.00
-20.00
-30.00

-40.00

-50.00

0dB =169 W/kg = 12.28 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.

Probe Dielectric Parameters CW Validation Modulation Validation‘
Ca:;l?)ri?]ttlon Dipole Date Measured Measured Sensitivit Probe ' Probe MOD. | Duty P
Permittivity Conductivity Y Lineari Isotropy Type |Factor
441 0.9

AR
PASS PASS | PASS |GMSK|PASS| N/A

9 3968 |[EX3DV4 | Head | 835 2015.06.29 41.4

9 3968 [EX3DV4 | Head | 835 | 441 |2015.06.29 41.4 0.9 PASS | PASS | PASS | N/A | N/A | N/A
5 3903 |EX3DV4 | Body | 835 | 441 |2015.10.08 55.4 0.97 PASS | PASS | PASS |[GMSK|PASS| N/A
5 3903 |EX3DV4 | Body | 835 | 441 |2015.10.08 55.4 0.97 PASS | PASS | PASS | N/A | N/A | N/A
8 3967 [EX3DV4 | Head |1900| 5d032 | 2015.06.04 40.1 1.39 PASS | PASS | PASS |[GMSK|PASS| N/A
8 3967 [EX3DV4 | Body |1900| 5d032 | 2015.06.04 52.4 151 PASS | PASS | PASS |[GMSK|PASS| N/A
1 3863 [EX3DV4 | Body [1900| 5d032 | 2015.09.15 52.6 1.54 PASS | PASS | PASS |[GMSK|PASS| N/A
12 | 7370 |EX3DV4 | Head (2450 743 |2015.09.14 38.6 1.83 PASS | PASS | PASS [OFDM| N/A |PASS
1 3863 [EX3DV4 | Body [2450| 743 |2015.09.15 53.2 191 PASS | PASS | PASS [OFDM| N/A |PASS
3 3797 |EX3DV4 | Head |5300| 1107 | 2015.2.16 35.7 4.75 PASS | PASS | PASS [OFDM| N/A |PASS
12 | 7370 |EX3DV4| Body (5300 1107 |2015.09.15 49.3 5.36 PASS | PASS | PASS [OFDM| N/A |PASS
3 3797 |EX3DV4| Head |5800| 1107 | 2015.2.16 35.1 5.29 PASS | PASS | PASS [OFDM| N/A |PASS
12 | 7370 |EX3DV4| Body (5800 1107 |2015.09.15 47.6 6.2 PASS | PASS | PASS [OFDM| N/A |PASS

Dielectric Parameters CW Validation Modulation Validation

Probe

Calibration

Point Meaguye;d Measurpgl Sensitivity Erobg Probe MOD. | Duty PAR
Permittivity Conductivity Linearitylsotropy Type |Factor

4 1605 [ET3DV6 | Body | 835 | 441 | 2015.05.11 55.4 0.97 PASS | PASS | PASS |[GMSK|PASS| N/A
1605 [ET3DV6 | Body | 835 | 441 | 2015.05.11 55.4 0.97 PASS | PASS | PASS | N/A | N/A | N/A
4 1605 [ET3DV6 | Body |1900| 5d032 | 2015.06.04 52.4 151 PASS | PASS | PASS |[GMSK|PASS| N/A
12 | 7370 |EX3DV4| Body (2450 743 |2015.09.15 53.6 1.93 PASS | PASS | PASS [OFDM| N/A |PASS
12 | 7370 |EX3DV4 | Body |5300( 1107 |2015.09.15 49.3 5.36 PASS | PASS | PASS |[OFDM| N/A |PASS
12 | 7370 |EX3DV4 | Body (5800 1107 |2015.09.15 47.6 6.2 PASS | PASS | PASS [OFDM| N/A |PASS

SAR System Validation Summary

Note;

All measurement were performed using probes calibrated for CW signal only. Modulations in the table above
represent test configurations for which the measurement system has been validated per FCC KDB
Publication 865664 D01v01r04. SAR system were validated for modulated signals with a periodic duty cycle,
such as GMSK, or with a high peak to average ratio (>5 dB), such as OFDM according to KDB 865664
DO01v01r04.
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