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Glossary:

TSL tissue simulating Nqui

NORMx,y.z sansitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

oeP diode compression point

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

ABCD moduiation dependent lingarization parameters

Polargation ¢ o rotation around probe axis

Polarization § 5 rotation around an axis that is in the plane normal to probe axis (at measuremant center),
te., 8 = 0is pormal 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) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Ansorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques”, June 2013

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

¢} 1EC 62209-2, "Procedure 1o 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 GHz2)", March 2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GH2"

Methods Applied and Interpretation of Parameters:

o NORMx,y,z: Assessed for E-fiekd potarization 8 = 0 (f < 800 MHz in TEM-cell. f > 1800 MHz: R22 waveguide).
NORMx.y,z are only intermediate vaiues, i.e., the uncertainties of NORMX, y,z does not affect the E*-fisid
uncertainty inside TSL (see below ConvF),

«  NORM(fx.y.2 = NORMx.y,z * frequency._rasponss {see Frequency Response Chart). This Enearization @&
implemented in DASY4 software versions later than 4.2, The uncertainty of the frequency responss is inchuded
in the stated uncertainty of ConvF.

o DCPx.yz: DCP are numerical linearization paramelters assessad based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media,

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

e Axy.2 Bry.z Cuyz Dxyz VRxyz A B, C, Dare numerical lingarzation parameters assessed based an
the data of power sweep for specific modulation signal. The parameters do not depand on frequency nor
media. VR is the maximum calfibration range expressed in RMS voltage across the diods.

« 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 sofiware to Improve probe accuracy close to the boundary, The sensitivity in TSL corresponds
to NORMyx.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.

o Spharical isolcopy (3D deviation: from isotropy): in a field of low gradients realized using a flat pharntom
exposed by a patch antenna.

o Sensor Offset: The sensor offset corresponds to the ofiset of virtual measuremant center from the probe tip
(on probe axis). No tolerance required,

« Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncértainty reguired)
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FCC ID: A3LSMJ120M Issue Date: 12. 02, 2015

ES30VI- SN:3078 July 20, 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3076

Basic Calibration Parameters

. Sensor X [ SensorY SonsorZ | Unc(ks2) |
Norm (eVi(Vim) ) | 1.26 l 1.29 1.20 + 101 %
DCP {mV)" | 103.4 1 1028 1044

Modulation Calibration Parameters

uiD c ication System Name 1T a | 8 [ D VR Une" |
ao — d8 |davpv| | d8 | mv | (w2 |
L) oW | x| 00 | oo | 10 | 000 | 2137 | 28% |
¥ | 00 0.9 1.0 205.9 1

z | 00 00 10 | 204.2 |

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

* The uncerainties of Noem X,Y,2 do not affect the E*-lielg uncertainty inside TSL {see Pages 5 and §)
" Numencal neanzation paremeted. ancernainty not recuired

¥ Uncestainty is debarmiiad usng Ihe max. devation from linear resposse applying rectangeuiar ostribution ond Is expressed for the square of the
fiedd value
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FCC ID: A3LSMJ120M Issue Date: 12. 02, 2015
ES30V3- SN:3076 July 20, 2015
DASY/EASY - Parameters of Probe: ES3DV3 - SN:3076
Calibration Parameter Determined in Head Tissue Simulating Media

£ {MHz)© p.;”;‘;"'m?,' °°';"'sf..f,“""' | ConvF X | ConvFY | ConvFZ | Alpha® D('n'::::)1r (‘:2;)

450 435 0.87 5.43 5.43 6.43 0.20 1.80 | =133%
750 419 0.89 6.24 5.24 6.24 0.53 136 | 2120%
835 415 0.90 6.01 6.01 6.01 020 | 195 | +120%
900 415 0.97 5.89 5.89 5.89 0.70 1.22 £120%
1450 40.5 120 547 5.17 5.17 026 | 214 | £120%
1750 40.1 1.37 512 5.12 512 0.62 133 | +120%

1900 40.0 1.40 4.96 4.96 4.96 069 | 127 | £120%
1950 40.0 1.40 482 4.82 4.82 078 | 117 | £120%
2300 | 395 167 4.70 4.70 470 | 066 | 136 | +120% |
2450 39.2 1.80 441 441 4,41 0.78 | 127 | £120%
2600 39.0 1.96 4.30 4.30 4.30 080 | 125 | £120%

 Freguency validey stove 300 MHz of ¢ 100 MHz only apgies for UASY w2 and higher (see Page 2). else 4 i3 testrcted 10 2 50 MHz Th-

uncerdiinty i tha RSS of the Comvi uncartainty & calivation fraquenty and the uncertainty for e

vard. F
below 300 MHz i £ 10, 25, 40, 50 and 70 MHz for ConvF assosaments &t 3¢ 64, 128, 150md220w{uesmvw Aboanmmqmy

vakdity can ba exionged to 1 110 Mz

" Al frequencies Dolow 3 GHZ, The valaity of tissue parametens (c and o) can be relansd to & 10% ¥ iquid compensation fonrla is appled 1o

measured SAR values. Al frequencies above 3 GH2. the vaidity of 1esue parametens (c and o) s restricted 16 2 8%. The uncananty & the RSS of

the ConvF uncenanty Jor Indicatied 1amed 155ue paramelens
© AlphaDepth are determined during callbration. SPEAG wamants that the remaining deviation due 10 the boundary aflect afar

COMPErSAON &5
always fess than + 1% for frequencies delow 3 GHz and below & 2% for frequendaes betweoa 36 GHz at any distance targer than half the proba bp

diamaler from the beundary.
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FCC ID: A3LSMJ120M Issue Date: 12. 02, 2015

ES3DV3- SN:3076 July 20. 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3076

Calibration Parameter Determined in Body Tissue Simulating Media

Refative Conductivity | Depth© unc

| f(MHZ) | Pormittivity" (Sim)’ | ConvFX | ConvFY | ConvFZ | Alpha® |  (mm) {k=2)
480 56.7 094 | 586 5.66 666 | 013 | 150 | £133%
750 56.5 0.96 5.58 558 5.58 0.80 1.4 | £120%
835 56.2 0.97 551 551 5.51 0.31 1.87 $120%
1750 534 1.49 4,78 478 478 0.53 1.51 +12.0%
1900 533 152 461 | 461 4.61 044 | 167 | £120%
2450 527 | 195 425 4.25 4.25 071 | 120 | £120%
2800 525 J 216 4.13 4.13 4.13 080 | 115 £120%

“ Froquenay vakdty atrove 300 MHz of = 100 MHz only appdes for DASY wd 4 and hgher (see Page 2) else i is restrictad 1o & 50 MMz The
uncertainty is the RSS of the Cornd uncenainty 3t caltraton frequency ang the uncertainty for the indicated frequancy band. Frequency vty
below 300 MHZ i ¢ 10, 25, 40, 56 and 70 Mz for ConvF asseasments ot 30, B4, 128, 150 et 220 M2 respectively, Above § GHz frequency
validity can be extended to = 110 M-z

" Al frequencies below 3 GHz. the vaScty of 11ssus pammotes (« and o) can be rolaed 1o & 10% # Saud Compensstion fonmuis & apphead o
measured SAR vples. Al froquoncies above 3 GHz, the validity of Sssus pacamedars [z and #) is restricted 10 2 5% The uncertainty = the RSS of
the ConvF uncenainty for mdicaied target bssue garameters

" Apha'Degpith ace & ed dunng cal SPEAG warmants that the remanng deviation due 10 the boundary effact aftar compensation is
always less Ban = 1% o Fequencies below 3 GHz and below + 2% for frequencies between 3-8 GHZ &t any distance iarger than half the proba tip
dinmeter from the bourdary.
Centificats No: ES3-3076_Ju15 Page 6ot 11
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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FCC ID: A3LSMJ120M Issue Date: 12. 02, 2015
ES3DV3- SN3T6 July 20, 2015
Receiving Pattern (¢), S = 0°
=600 MHz, TEM =1800 MHz,R22
L = ] a o 13
Toet Y b 4 Tet X ¥ Z
g
'g L35 S8 T = I r-t:»:--o—e-:—v-'-zt," ’_""1.‘.3.3..\”'”&9
& _ i
)‘ S ot ﬁ. - 1 L ) ) r—i—t
Rot [ ‘
o Tz sz STz 25T
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Report No.
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Dynamic Range f(SAR}caq)
(TEM cell , f,yu= 12900 MHz)
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Uncertainty of Linearity Assessment: 2 0.6% (k=2)
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FCC ID: A3LSMJ120M Issue Date: 12. 02, 2015
ES3DVI- SN:3076 July 20, 2015
Conversion Factor Assessment
{ = B35 MHz WGLS R9 (H_convF) = 1900 MHz WGLS R22 (H_comvf)
o ’Al-;
i, B
L - B
T} STV S -, AN o 5 '_ -A ..
) » X » “ w0 w ') s h-3 L] o 3 » = .
i) ’ HEL
Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz

-1 -08 06 -04 02 00 02 04 08 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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FCC ID: A3LSMJ120M Issue Date: 12. 02, 2015

ES30DVY- SN:3076 July 20, 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3076

Other Probe Parameters

["Sensor Arrangement Triangular |

[ Connector Angle (*) I - 352
Mechanical Surface Detection Mode \ enabled |
Optical Surface Dstection Mode. | Gisabled |

Bl SRt . | i o]
Probe Overall Length i 337 mm |

| Probe Body Diameter o ] 10 mm
Tip Length I [ 10 mm

| Tip Diameter T 4mm |
Probe Tip (o Sensor X Calibeation Point 2mm |
“Probe Tip to Sensor Y Calibration Point 2Zmm |

[Probe Tip 1o Sensor Z Calbration Point 1 “Zmm |
"Recommended Measurement Distance from Surface “Amm |

Cenificate No: ES3-3076_Ju15 Paga 11 of 11
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Calibration Laboratory of
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Multilateral Agroement for the recognition of calibration certificates

Calbration date.

Thes calibration certificate ¢ nks the bidty to nask standards, which reaize the physical unds of measurements (51
mmmnmmmanwmmMawnmdnm

nmmwmnumwmmwm:mmmc 0%

Calration Equipment used (MSTE critical for caitration)

Primary Standarcs 0 Cat Date (Cantficate No.) Schecuied Calioration
Powee malor E44198 GB41203874 03-Ape-14 (No 217.01911) Ape-15
Pawer sensor E4412A MYA4 1488087 03.Ape-14 (No. 217-01811) Ape-15
Referance 3 0B Atienustor | 5N: 56054 (3¢) 03-Ape-14 {No, 217-01915) Agr-15
Refevence 20 dB Alleusior | SN 5277 (20%) 03-Apr-14 (No. 21701918} _ Ap15
Reference 30 dB Aenustor | SN 55129 [30b) 14 (No. 217-01920) 15
Refeence Probe ESIDVZ | SN. 3013 30-Deo. 13 (No. ES3-3013_Dectd) | Dec-14
DAEA SN 789 30-Age-14 (No_ DAEA-789, Aprid) Ape-15
Secongary Standarts o Chack Date (in house) Schacued Check

_RF gonerator HP 5643C US3642001700 A-A0g98 (in house check Apr13) In house check: Ape-16
Netwark Analyzer HP 6753 | USA7360585 18-01.01 (i howse chack Oct-14) | 1n house check. Oct-15

Name
Caitrated by. Claudh
Appraved by

This caliration cestificate shak not ba reprod d excepd in full without wiilten spproval of the laboratory.
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FCC ID: A3LSMJ120M Issue Date: 12. 02, 2015

Calibration Laboratory of Soleatarisines Kalbitaid

Schmid & Partner Service suisse d'dtalonnage
Engineering AG Servizio svizzero di taratura

Zoughaussirasse 43, 8004 Zurich, Switzerland Swiss Calibration Service

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

The Swiss Accreditation Service is 0no of the signatories 1o the EA

Multitateral Agreement for the recognition of calibration cortificates

Glossary:

TSL tissue simulating liquid

NORMx,y.z sensitivity In free space

ConvF sensitivity in TSL / NORMx.y.2

DCP diode compression point

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

A B C.D modulation dependent lineanization parameters

Polarization ¢ ¢ rotation around probe exis

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

L&, 8 = 0 Is normal 1o 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) IEEE Std 1528-2013, "IEEE Recommended Practice for Determéning 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 close
proximily to the ear (frequency range of 300 MHz ta 3 GHz)", Febouary 2005

Methods Applied and Interpretation of Parameters:

*  NORMx,v.2; Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 wavequide)
NORMx,y,z are only intermediate vaiues, i.e., the unceriainties of NORMx,y.z doas not affect the E%-field
uncenainty inside TSL (see below CanvF),

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

+ DCPx,y.z: DCP are numerical inearization 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
characteristics

o AxyZ Bry.x Cxyz Dxyz VRxyz A B, C, Dare naumerical 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 maximurn calibration range expressed in RMS voitage across the diode.

« ConvF and Boundary Effect Parameters: Assessed in flal phantom using E-field (or Temparature Transfer
Standard for < 800 MHz) and inside waveguide using analytical field distibutions based on power
measuremmforbwOMHLTmsmmmsmM!wmmmormepammawﬁedfa
boundary compensation (aipha, 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,2 * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvE is used In DASY version 4.4 and higher which allows extending the valigity from + 50 MHz lo % 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 Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(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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Calibrated: December 22, 2014

Calibrated for DASY/EASY Systems
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FCC ID: A3LSMJ120M Issue Date: 12. 02, 2015

EX3DV4- SN-3887 December 22, 2014

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

Basic Calibration Parameters

Sensor X Sensor Y | Sensor Z Ung (k=2)
Norm (uV/(Vim)y" 0.53 044 0.49 +101 %
DCP (mV}" 93.9 96.2 102.2
Modulation Calibration Parameters
) [" ication System Name [ a B [ D VR Unc"
| | g8 | dByjuV dB mv (k=2
0 cw - X |00 00 | 10 | 000 | 1480 | #30%
E ¥y | 00 0.0 1.0 | 1349
z| 00 0.0 1.0 | 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 1o @ coverage
probability of approximately 95%.

* The uncentainties of NormX,Y, Z do not affect the £7-fieig uncerainly inside TSL (see Pages S and 6)
" Numesical inearzation parameter. uncertaEnty not rogured

¥ Uncedainly s cetermined using the max. cow from inear resp appiyng rectangular dissnbuion &nd 15 exprassed for the square of Iha
fieki value
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FCC ID: A3LSMJ120M Issue Date: 12. 02, 2015

EX3DV4- SN:396T Decambar 22, 2014

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

Calibration Parameter Determined in Head Tissue Simulating Media

i = Relative | Conductivity [ = Depth * Unct.

(MH2) Pe (Sim) ConvF 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 0.61 £120%
900 415 097 9.56 9.56 9.56 0.39 089 | $120%
1450 40.5 1.20 8.40 8.40 B.40 0.32 0.91 +120%
1750 40.1 1.37 8,58 B8.59 8.50 0.64 0.70 +120%
1900 40.0 1.40 8.13 8.13 8.13 0.69 0.68 +£120%
1960 40.0 1.40 7.84 7.81 7.81 0.69 060 | +120%
2300 395 1.67 7.57 7.57 7.57 0.51 076 | +120%

| 2450 39.2 1.80 7.16 7.18 7.18 0.50 0.77 £120%
2600 39.0 1.96 6.86 5.86 6.86 0.40 0.92 +12.0%
3500 379 2.91 7.10 7.10 7.10 041 095 +13.1%
5200 36.C 4.66 5.07 5.07 5.07 0.35 1.80 +131%
5300 359 4.78 4,88 4.88 4.88 0.35 1.80 $131%
5500 356 4.96 4.84 484 4.84 0.40 1.80 +£131%
5600 35.5 5,07 4.70 4.70 4,70 0.40 1.80 | £131%
5800 35.3 527 4.64 ] 464 4.64 0.40 1.80 +131%

CFr-wnyvaamymsoowaximmmmmmsvqurvgwlumnm«evwrcmwawm;m
umsmﬂﬁSdeummmWwﬂMthMkmm Froguency validay
below 300 MHZ i3+ 10, 25, 40, 50 and 70 MHz for ComvF assessments at 30, 64, 126, 150 and 220 MHz respactively. Above 5 Gy froquency
valiﬂycmbomhdwxﬂom-lz

¥ At frequencies below 3 Ghz, the validity of tsus paramsters (¢ ard ) can be refxed 1o = $0% If iquid comp o = appked 0
RWMSARMNWMSGHLmovnldtydlbssuewwnm(:mo)hrmoden:s%.munmw:mol%ssa
Pwmmh-mwmm

are datermined duding thal the remaming Gawaton o 1o e bouodary effect alter comp dion s
mu«w;mfammmn@kwm:ﬁmmmucmuwmmmns{mmw
diamater from the boundary
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FCC ID: A3LSMJ120M Issue Date: 12. 02, 2015

EX3IDV4-~ SN3967 December 22, 2014

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth © Unet.

_1(MHz)® | Permittivity” {Sim) " ConvF X | ConvFY | ConvFZ l Alpha® |  (mm) {k=2)
750 55.5 0.96 S.68 9.68 9.68 0.58 0.71 +12.0%
835 55.2 0.97 9.55 9.55 9.55 0.80 0.58 +120%
1750 53.4 149 7.90 7.90 7.90 0.78 0.63 +120%
1900 533 1.52 7.58 7.58 7.58 0.49 0.82 £12.0%
2300 52.9 1.81 7.37 7.37 7.37 0.80 063 +120%
2450 52.7 1.95 7.40 7.10 7.10 0.73 0.66 +120%
2600 52.5 2.16 6.97 6,97 6.97 0.80 0.57 +120%
5200 48.0 5.30 459 4.59 4.59 0.45 1.90 $13.1%

5300 48.9 5.42 443 | 443 4.43 0.45 190 | 2131%

5500 48.6 5.85 4,02 4.02 4.02 0.50 1.80 +13.1%
5600 485 5.77 3.85 3.85 3.85 0.50 1.80 +13.1%
5800 482 6.00 | 412 412 412 0.50 1,90 +13.1%

M‘mgnm#%MWmmmDksmundhqha“(szmozt mcswm;:: + 50 MHz *rm

below 300 MHz i £ 10. 25, 40, 50 and T0 MMz for Convi™ sssessmants at 30, (4, 128, 150 and 220 MHz tespectivaly MM?:Gt&ewemy
validity can be extended to = 110 M-z,
© At fraquencies beiow 3 GHe, the vahidity of tssu parameters (x a0d o} can be relaved 10 £ 10% If liquid compensation formuta 5 agpied t
measured SAR values. AlfnmmubavaSG&_mvﬂdlydbsswmmmhwo)lsmedns5!5 The uncerininty is the RSS of
mmmyhmmmgumme

are determined during CalReaNon. SPEAG wanrants fhat the romaming deviatian due to the doundary effect after compensation &
aummm:\uhmmumaGmamwowzz%fo«bmabm«nuﬁﬂzamdmewmmmumup

diameter fram she boundary
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Frequency response

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

PO | J
1500 3000

f (MHZ)

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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FCC ID: A3LSMJ120M Issue Date: 12. 02, 2015

EX3DV4- SN:3957 Decamber 22, 2014

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22
. .‘- =~ K vs on 0w [
. - ° L ) e - ° °
Tat x Y 4 Tor X Y

8 E -

% L —;u e e = = q—:—:' P SR 9 g 3 At O PR g ig—

i

2 T B A Sl
L " Lo e i — ; il i : A
1=0 " ) Q £ ]
Red [
. ®
t iT.FL.- acﬁﬂ‘!«; -;-.’ﬁ‘\Jm; 2500 Wz
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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FCC ID: A3LSMJ120M Issue Date: 12. 02, 2015

EX3DVA- SN3967 December 22, 2014

Dynamic Range f(SARpead)

(TEM cell , fo = 1900 MHz)

10%+ R sd i ity fttat P 3 ,;
{ = 35 H = % i : i
[ F o
.
S 10°+4 - T
i b ! 21 3
5 i
8 i
W i
-
E Weranasdi - ! :
7 CE s T ST S T
1P
|
H .’ :
10° 1 - & ] ;dﬁ » BN IT T 3 S
| "'- i 4 H I H 101
CE |
oL
10° 107 10 10 10 10° 10
SAR [mWicm3] L
] X
not compensated compensated
\
ey =
2
LB .
24—l ' s SSE LAND — . 1
104 10 1o 1» 10 02 10
SAR {mW/cm3]
* ] Lo}
not compensated compensated
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: A3LSMJ120M Issue Date: 12. 02, 2015

EX30VA- SN-3867 December 22, 2014

Conversion Factor Assessment

f = 835 MiHz, WGLS R9 (H_comF) 1= 1900 MHz WGLS R22 (H_convF)

2 wl
|
;
el
1 ] :
eal m,, ; ! S W S Tw
. < » l:n‘ @ w o 0 . .D “ ".3« p} : "
-'-.urd r—n-l‘“ a-'ch- ]
Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
10
08
0.6
§ 04
& nz2
2 09
-02
04
08
-038
-1.0
]
€0
Y]
40 08 -08 04 02 00 02 04 05 08 10
Uncertainty of Spherical Isotropy Assessment: * 2.8% (k=2)
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Issue Date: 12. 02, 2015
EX30VA- SN:39G7 Decarnber 22, 2014
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967
Other Probe Parameters
Sensor Arrangement Trianguiar |
Connector Angle (*) f -164
{ Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode I disabled |
| Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length amm
| Tip Diameter 25mm |
Probe Tip 1o Sensor X Calibration Point imm
Probe Tip to Sensor Y Calibration Point. T mm |
Probe Tip to Sensor Z Calibration Point , Tmm |
Recommendad Measurement Distance from Surface T 1.4 mm |
Certificate No: EX3-3867_Deci4 Page 11 of 11
Report No. HCT CO., LTD.
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FCC ID: A3LSMJ120M Issue Date: 12. 02, 2015
Calibration Laboratory of Y, Schwelzerischer Kalibriardionst
Schmid & Partner @% g Service suisse détalonnage
neering AG 2 Servizio svizzero di tarstura
MWMM @J S Swiss Caiitwation Service
Accredited by he Swess Accroditaton Service [BAS) Accreditation No.: SCS 0108

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

This calitraton certificate Gocuments the traceablity fo national standards, which realze the gy units of 181
The measurssments and the uncerainties with confidence probaliity are given on the following pages and are part of the cedcate.

Al calibrations have been conducted I he closad laborasory facity. serdianment Semparature (22 = 3)°C and hamidity < 70%

Calitration Equipment ssed (MATE critical for catbeabion)

Standards ) Cai Date (Cartiica No ) Schoduled Calbraton
Power metor E44108 GB41263874 01-Ape-19 (Ko 297.02128) Mar-18
| Power sarsor E4412A MY4 1498087 01-Apr-19 (No. 217-02128) Mar-18
aferonce 3 o A SN: S5054 {3¢) 01-Apr-15 (No. 217-02129} Mae-16
Ry 20 4 Anenua BN SS2TT (20x) 01-Apr-18 [No. 21702132} Mae-18
t 0 08 A SN: S5129 {30b) 01-Apr-15 (No. 217-02133) Mae-18
Probe ESIOV2 SN 3013 30-Doc-14 (No. ES3-3013 Doctd) Dec-15
DAE4 SN. 650 14-Jan-15 (No. DAE4-600_Je15) Jan-18
—
Secordary Standards D Check Date {in house) Schwthudes Chock
RF ga HP B8anC US3642001700 4-Aug-98 (in house check Agr-1) I house check: Apr-18
Network Anatyzer HF 8753 USI7380585 18001 (in houss check Oct-14) In house check: Oct-15
Calorated by
Agprovec by
This calitration conficane shall not b
Certificala No: EX3-3863_Aug15 Page 1 of 11
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FCC ID: A3LSMJ120M Issue Date: 12. 02, 2015

R

(2

Calibration Laboratory of

SN S cher Kalibrierdi
Schmid & Partner —— g Service suisse & étalonnage
Engineering AG =N g Servisio scmero dl teratura
Zeughausstrasse 43, 5004 Zurich, Switzerland “/ﬁ\\\f Swiss Calibration Sarvice
el
Acoredited by the Swiss Accredtation Sevice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agr for the recegnition of calibeation certificates
Glossary:
TSL tissue simulating bquid
NORMx,y.z sensitivity in free space
ConvF sensitivity in TSL / NORMx.y 2
DCcP diode compression point
CF crest factor (Vduty_cycie) of the RF signal
A8 CD modulation dependent linearization parameters
Polarization ¢ o rotation around probe axis
Polarization 4 4 rotation around an axis that 1 in the plane normal 1o probe axis (at measurement center),
2., § = 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 Wireless Communications Devices: Measurement
Techniques®, June 2013

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

o} |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 2610

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

Methods Applied and Interpretation of Parameters:

*«  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 uncerntainties of NORMx.y.z does not affect the E”-fieid
uncertainty inside TSL (see below ConvF).

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

o DCPxy,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. Dxyz VRxyz A B, C.Dare numerical lingarization 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 { < 00 MHz) and inside waveguide using anatytical 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 1o the boundary. The sensitivity in TSL corresponds
to NORMzx,y,z * ConvF wheraby the uncertainty cormesponds 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

o Spherical isotropy (30 deviation from isotropy): in & field of low gradients realized using a flat phantom
exposed by a patch antanna.

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

« Connector 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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FCC ID: A3LSMJ120M Issue Date: 12. 02, 2015

EX30VA- SN-3863 August 27, 2015

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

Basic Calibration Parameters

| Sensor X | Sansor Y [ Sansor Z | Unc (k=2)
[ Nom (uVvi(vim) )" 0.37 0.35 | 0.45 | 2101 % |
[ DCP (mV}" 101.9 | 103.9 | 88 0 1
Modulation Calibration Parameters

T3 Communication System Name A 8 c o VR Une'

iUl -~ 4B | dBVuv ds mv (k=2)
LR K X | 00 0.0 10 000 | 1318 | 27 %
I B Y| 00 0.0 1.0 1299 -
z | oo 00 10 | 1264

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 E™-finki uncertarty insde TSL (ses Pagen 5 and €)
" Nurnerical insarization parameter. uncertainty not required.

" Uncenuinity is detetmined using the max. di from lnoar apphyng rectanguliar distnbason and W expressed for the squarn of tha
feid vatue
Certificate No: EX3-3863_Aug15 Page 4 of 11
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FCC ID: A3LSMJ120M Issue Date: 12. 02, 2015

EX30V4- SN:3863 Augusl 27, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Canductivity Depth” Unc

f(MH2)® | Permittivity” | (Sim)" | ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 52.3 0.76 11.89 11.89 11.89 0.00 1.00 | £133%
450 435 0.87 10.31 10.31 10.31 0.17 1.30 | £133%
750 419 0.88 9.83 9.83 983 024 | 121 £ 120 %
835 415 0.80 9.46 946 9.46 0.21 ' 1.30 £120%
900 415 0.97 9.28 9.28 9.28 0.26 1.11 £120%
1450 405 1.20 8.31 8.31 8.31 0.15 1.81 £ 120 %
1750 40.1 1.37 B.18 8.18 8.18 0.36 0.90 +120%
1900 40.0 140 | 784 7.84 7.84 0.21 1.07 +12.0%
1950 400 1.40 7.60 7.60 7.60 0.31 080 | £120%
2450 39.2 1.80 7.04 7.04 7.04 0.27 098 | £120%
2600 39.0 1.96 6.84 8.84 6.84 0.27 1.04 £120%
3500 arg 29 8.77 6.77 6.77 0.28 1.08 £131%
5250 359 a7 4.94 484 4.94 0.35 180 | £131%
5600 355 5.07 4.44 4.44 444 0.45 180 | £131%
5750 354 522 4.65 4,65 4.65 045 1.80 £131%

Fm.ncyvlldtyabowmwuol:100Mmonlycodbomuk$¥u&ummn.(m9aqe2)mcnvwn:wwThu
uncarnanty i the RSS of the ConvF uncenainty st cal y and the wr " y banvl. Frequency valaty
mnoomunwamsowrommrc«wrmmuunum 1wwmmmmsmnmm
ummb-mmo-m:nom

" Al frequences below 3 GHZ, the valiity of tissus paramoters {c and o) can be telared (o = 10% If lgua L Aa s appled 1o
measured SAR values. Al fequencies above 3 GH2. the viidily of tssue paramenters [ and o) is resiricted 10 :a% m-mnynm.nssu
mw‘mehmmwmwlm

 Alpha/Dapth e dunng SPEAG warrants that the remaning devaton due 10 1he boendary effea after compensation is
always isss than + 1% lor frequences below 3 GHz and below ¢ 2% for frequencies between 3-6 GHz o ary datance iarger than haif the probe bp
deseneter om the boundary
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FCC ID: A3LSMJ120M Issue Date: 12. 02, 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
1(MHz)® | Pormittivity" (8im)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 61.9 0.80 11.68 11.68 11.68 0.00 1.00 £133%
450 56.7 0.94 10.67 10.67 10.67 0.10 120 | £133%
750 §5.5 0.96 9.76 9.76 9.76 026 | 1.16 £12.0 %
838 55.2 087 | 940 9.40 9.40 0.23 144 +12.0%
1750 53.4 1.48 | 7.73 7.73 7.73 0.24 1.01 t 120 %
1900 533 152 7.48 748 7.48 0.39 0.80 £ 120 % |
2450 52.7 1.95 7.11 7.11 7.11 0.31 0.80 £12.0 %
2600 525 218 6.97 697 8.97 0.33 0.80 £120%
5250 489 536 444 | 444 | 444 | 040 1.90 £13.1%
5800 485 577 377 3.77 3.77 0.50 1.90 £131%
5750 483 5.94 4.08 1 4,08 408 | 050 190 | =131 %

‘Fmvvmaymwouww:100MMMyaWIsleASYv44NNW(mM2) QMIImtncndlnzMMm The
unceriainty is the RSS of the Comd uncertainty st Y and the o y for the y bantt. Frequency vahdhy
balow 300 MMz is £ 10, 25 40, SO.MTOWH&C::MFMM.K’O 64 108, mwmmm Abave 5§ Gz frequency
-Mmumm»-noum

" Al iwquencies Delow 3 Gz, the vaidity of tissue parametem (¢ and o) can be retaced 10 4 10% If iquid comp § [
mensure SAH values, Al froquoncies above 3 GHz, the validaty of Sssue parameters (v und o) i tesiricied 1o £ 5% hwuuumyamRSSd
mwmmhmwnuw--mm

“ Alpha’Depih ane SPEAG s thal the remaenng devielion due 10 e b y efioct after peraatan 1o
Mwboﬂhmtthﬁmbwlwaslunndbelow~2§w&nwm¢m}emu-mmmﬁuvmumopmw
dlametar from the boundary
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EX30VA- SN:IBGI August 27, 2015

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SAR}caq)
(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 MHz. WGLS RS (H_convF) = 1900 MHz WGLS R22 (H_comvf]

Deviation from Isotropy in Liquid
Error (¢, 8), 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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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Other Probe Parameters

| Sensor Arrangement Triangular |
Connecior Angie (') ' 1053 |
| Mechanical Surface Detection Mode - | enabled |
| Optical Surface Detection Mode disabled |
| Probe Overall Length. T 337 mm
| Probe Bady Diameter . i 10 mm
'-Tip—L;ng‘lh - | amm
[Tip Diameter 2.5 mm
[Probe Ti fo Sensor X Calibration Point Tmm
Probe Tip 1o Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1 mm |
“Recommended Measurement Distance from Surface 1.4 mm
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Calibration Laboratory of 28 S Schweaerischer Kaiibnardienss
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Engineering AG % Ei Servizio svizzero di taraturs
D aeraa o Subi S bkl @* S swiss Calibration Service
Accredited by the Swisa Accreditation Servics [SAS) Accreditation No.: SCS 0108

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

cliet  HCT (Dymstec) Cortificate No: EX3-3903_Sep15
CALIBRATION CERTIFICATE

Otjoct EX3DV4 - SN:3903

Caibration proceduleis) QA CAL-01.v8, QA CAL-14.v4, QA CAL-23.v5, QA CAL-25.v6

Calibraton date September 28, 2015

Thin cafitration cortificate docurments e by ity to natiorasl ds. which roaize the physical ursts of measurements {(S1)
The messurmuments and the unconantion with confidence peobabiity ace grven on the Salowing pages Ane are part of the cerficate

S s hove been n e closed laboratory facity: environment lempecuturs (22 = 31°C and humidry < 7U%

Catbeution Eqgupment used (MBTE critical for calibration)

Primary Standesos 0 Cal Do {Canfcase No. ) Schedued Calbvaton

Pawer matw E44198 GB41293874 OLAD-15 (No._ 217-02128) Mar-18

Power 88050 E4412A MY4 1488087 | 0%-Apr-15 (No. 217-02128) Mar-15

“Ratatence 3 08 Afieruator SN_S5054 (3c) 01-Ape-15 (N 217-02129) Mar16_

Referance 20 9E Atlenuator | SN. §5277 (20x) 01-Ape-15 (No. 217-02132) Mar-16

30 98 SN. 55120 (308] 01-Age-16 (Na. 217-02133) Mar-16

Reterance Probe £530V2 SN 3012 30.Dec-14 (No_ E53-3013_Decid) Dac-15

DAEA SN 860 14-Jan.15 (No. DAE4-650_Jan15) Jaer-10

Secondary Stardards 0 Check Date (it house) Scowaued Chock

RF generaior HP 86280 USI0AIU01700 £ g 99 (n house check Age-13) In house check: Agr-16

N Anatyzer HF BTSIE | US37300585 18-0c4-01 (in house check Oct-14) i1 houss check: Oct-15
[ Name Function

Cateutnd by inrave Effioous Latoratery Technician

. o
Aoproved by Kt ok Tochresl Manager ﬂ@

Issued September 30, 2015

Thia cafibration cortificate shiall not be repeotucel sxcopt in iUl without written aoprovl of e laborasory
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FCC ID: A3LSMJ120M Issue Date: 12. 02, 2015
Calibration Laboratory of AT S iahir Kakhrtiis
Schmid & Partner SNk g Service sulsse Totaloanage
Engineering AG % g Servislo svizzero di taraturs
Zeughausstrasso 43, 8004 Zurich, Switzerand %,,,‘ﬁ\_.\? Swiss Calibration Service
Accrodited by the Swas Accreditation Seevica (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Muttitateral Agreement for the recognition of calitiration cartificates

Glossary:

TSL tissue simulating liquid

NORMx,y,2 sensitivity in free space

ConvF sensitivity in TSL / NORMx,y.z

nce diode compression point

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

ABCD modulation dependent finearzafion parametars

Polarization ¢ 1 rotation around probe axis

Polarization & 9 rotation around an axis that is in the plane normal to probe axis (at measuremant center),
Le., B =0 is 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:

a) IEEE Std 1528-2013, "IEEE Recommended Practice for Datermining the Peak Spatiat-Averaged Specific
Absarption Rate (SAR) in the Human Mead from Wireless Communications Devices: Measurement
Techniques®, June 2013

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

¢) IEC 82209-2, "Procedure 1o detemmine the Specific Absorption Rate (SAR) for wireless communication devicas
used in close proximity to the human body (frequency range of 30 MHZ 1o 6 GHz)", March 2010

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

Methods Applied and Interpretation of Parameters:

o 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 iniermediate values, i.0.. the unceriainties of NORMx.y.z does not affect the E*-field
uncertainty inside TSL (see below ConvF).

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

o 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 & the maximum calibration range expressed in RMS voltage acress the diode.

« ConvF and Boundary Effect Paramelers: Assessed in flat phantom using E-fiekd (or Temperature Transfer
Standard for { < 800 MHz2) and Inside waveguide using analytical field distributions based on power
measuramants for f > BOO MHz. The same setups are used for assessment of the parameters applhied for
boundary compensation (aipha, depth) of which typical uncertainly values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx.y.z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF 5 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 reafized using a flat phantom
exposed by a patch antanna.

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

« Connector Angle: The angle Is assessed using the information gained by determining the NORMx (no
uncertainty roquired).
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Calibrated for DASY/EASY Systems
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Certificate No. EX3-3903_Sep16 Page 3oi 11

HCT CO,, LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA
HCT-A-1512-F002 TEL: +82 31 645 6300  FAX: +82 31 645 6401

Report No.

157 of 219



HET R, LT

FCC ID: A3LSMJ120M Issue Date: 12. 02, 2015

EX3DVA4- SN:3903 Saptember 28, 2015

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

Basic Calibration Parameters

T —s'en._gv x Sensor Y Sensor Z Une (k=2)
[ Noem (uViVim)'y" [ 0.41 0.36 0.56 £10.1 %
“DCP (mV) | 103.7 106.6 994
Modulation Calibration Parameters _
[Uio™ [ Communication System Name [ A 8 c ' D ‘ VR Unc: |
\ d8 [ dBVuv | a8 | mv | (k=2)
s | W x| 00 00 | 10 | 000 | 1452 | 27% |
i [y [ o0 | oo | 10 | BEEE
Z 0.0 0.0 10 | 1436 |

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 uncertainties of Norm X. Y2 do not affect the E°-field ancertainty inside TSL (see Pages 5 and 6)
" Numexical inearization parsmese: uncenainty not regured
' Uncertninty iz desormined using the max, deviation from linear response spply\ng rectangyiar dstribution and i exprossed for the square of the

flokd vislue
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FCC ID: A3LSMJ120M Issue Date: 12. 02, 2015

EX30V4A- SN 3903 September 28, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) © nm,' c«(td&s:;ﬁ'my ‘ ConvF X | ConvF Y | ConvFZ | Alpha® mﬂ 101::;)
835 415 090 984 984 984 | 020 | 158 | £120%
900 415 097 9.68 968 g68 | 022 | 140 | £120%
1450 405 1.20 8.25 8.25 825 | 017 | 155 | $+120%
1750 40.1 137 8.29 8.29 820 | 037 | o080 | £120%
1900 400 1.40 8.03 8.03 803 | 037 | 080 | £120%
1950 40.0 140 7.84 7.84 784 | 033 | o088 | £120%
2300 395 167 7.69 7,60 769 | 035 | 083 | +120%
2450 392 1,80 7.35 7.35 735 | 042 | 080 | +120%
2600 39.0 196 7.08 7.09 700 | 026 | 113 | £120%
5200 36.0 456 | 528 5.28 528 | 040 | 180 | £131%
5300 369 a76 | 508 5.08 508 | 040 | 180 | £131%
5500 356 496 491 491 491 | o040 | 180 | £131%
5600 355 5.07 4.70 4.70 470 | 045 | 180 | 2131%
5800 353 527 460 | 460 460 | 045 | 180 | $131%

"mevummnwm-uotxtmumm,mhrmsvuammqumnmnummmouwzwmz The
uncerarty i the RSS of the ConvF uncortainty it cailiraton frequency and the uncertainty for the indcated freguuncy band Froquency validity
below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for Com® sssessments at 30, 84, 128, 150 and 220 MHZ respectively. Above 5 GHz trequency
voldity can Do extended 10 £ 110 MMz

* A frequenties below 3 GHz, the validty of tusue parametnrs {6 0nd o) con be relaxed to £ 10% i lquid compensaton formula is appled to
measured SAR valuos. Al frequencas obove 3 GHz, the valdity of tissus paramitees (s and o) s restncted to £ 5% The uncertanty & the RSS of
ihe Convf” uncedainty for indicatod target tissue paramoters.

v e Gatermined duning calbration SPEAG wananty that the remaiming doviation due 10 Ihe boundary effuct afior compensation i
ahwitys luss 1han = 1% for froguencies below 3 GHE snd below = 2% for frequencies betwesn 1-6 GHz at any distance larger than helf ihe probe bp

diamesar from ihe boundary
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FCC ID: A3LSMJ120M Issue Date: 12. 02, 2015

EXIDV4- SN:3903 Septamber 28, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

1 (MHz) © p-%’ cm(“s’“}m‘:)ﬂ"'“y ConvF X | ConvF vl ConvF Z | Alpha® | mﬂ (E-n;)
835 55.2 0.97 10.05 1005 | 1005 | 023 129 | +120%
1750 534 1.49 7.94 7.94 7.94 039 | 085 | £120%
1900 53.3 1.52 7.72 7.72 772 034 | 087 | £120%
2300 529 1.81 51 | 78 757 042 | 080 | +120%
2450 52.7 195 | 738 738 | 738 0.31 095 | +120%
2600 52.5 2.16 7.22 7.22 7.22 022 | 095 | £120%
5200 49.0 5.30 457 4.57 457 | 050 190 | £13.1%
5300 48.9 542 4.42 4.42 4.42 0.50 100 | £13.1%
5500 486 585 388 | 388 3.88 060 | 190 | £131%
5600 485 5.77 374 3.74 374 0.60 180 | £131%
5800 482 6.00 4.05 4.05 4.06 0.60 190 | £131%

"qummnmmmudz'oouﬂzoﬁynpphnhDASYvd4|ndm9I-(mPaoe2Lebelalnmm¢w150MN¢ Tha
wmml;ml&sdmowanmmuthhmmmmymoimyvnmw
below 300 MHz 5 4 10, 25, 40. 50 and 70 MMz for CanvF ussessments at 30, 64, 128, 150 and 220 MHz respoctivety Above 5 GHz frequsncy
waicity can be oxtended to £ 110 MHz

" At rpquencies bolow 3 GHz. the vasidity of tsws paramaters (c and i) can be 1elaund 1o 4 10% If iquid comp formula s soipled 1o
measured SAR yolues Mhmmmleumwuwumnm(nwn)mmn15\ The uncerainty in the RSS of
the ConvF uncestnty for indicated target tasue poramedtens.

 Alpha/Depih are determined during caliration. SPEAG warants that the remaining deviaton due (o the dary effect after 3
Mynnumn:1%brmmbtlowJGH:undbehmzmmmwm;osmuwommmwmmﬁmmw
dameter from the boundary,
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FCC ID: A3LSMJ120M Issue Date: 12. 02, 2015
EX3DV4- SN-3903 Septembar 28, 2016

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

ancy response (normalized)
™

=reqQu

05 - ok U S Y T O T i | I ‘ 1 Ll
0 500 1000 1500 2000 2500 3000
f (MHz)

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX3IDV4- SN 2903 Seplomber 28, 2015

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM f=1800 MHz,R22
’ v . L K E)
o Y b 4 Ted Y
g
E >3 * = "!:’zt--;'ch-‘??—~ Sat=g o
B
I - B —~.~ 10
Rot [
) (o] X3 o 28
Wl f L R 5 ,4 T b
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SAR}ead)
(TEM cell , fouu= 1900 MHZ)
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SAR [mW/em3)

. ]
not compensated
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: A3LSMJ120M Issue Date: 12. 02, 2015

EX3DV4- SN-2903 September 28, 2015

Conversion Factor Assessment

f = 835 MHz WGLS RS (H_convF) f = 1800 MHZWGLS R22 (H_convF)

z £ >
L. i
' ', ) x x . e -~ ".T . - s © - 3
& vy srem;
st = = wodes
Deviation from Isotropy in Liquid
Error (¢, 9), f = 900 MHz
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Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=2)
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FCC ID: A3LSMJ120M Issue Date: 12. 02, 2015

EXA0V4- SN:3003 September 28, 2015

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

Other Probe Parameters

[ Sensor Arrangement ‘ Triangular
TC;nneclor Angle () S o I 332
["Mechanical Surface Detection Mode - | enabled
| Optical Surface Detmction Mode | disabled |
[Probe Overall Length 337 mm |
PmBeTody_ﬁliﬁ-)élel H= 10 mm
TipLength S amm
Tip Diameter o 25mm |
Probe Tip to Sensor X Calibration Pont 1 mm
[Probe Tip to Sensor Y Calibration Point Tmm |
Probe Tip i Sensor Z Calibration Point ) Tmm |
"Recommended Measurement Distance from Surface = 4 mm
Cendicate No: EX3-3803_Sep15 Page 11 0of 11
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FCC ID:

A3LSMJ120M

Issue Date:

12. 02, 2015

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughnusstrasse 43, 8004 Zurich, Switzerland

Acaedied by the Swiss Accrecitation Service (SAS)
The Swiss Accreditation Service is ane of the signatories 1o the EA

Moltilateral Agreement for the recognition of calibration certificates.

This caltration mmnmwmmmnﬂmmmmumnwﬂ
MWMNW_MMMnmmNM'mmanNW

A calibeations have been conducted in e closed y faciity temperators (22 4 3)°C and humdiy < 70%,
Catbeaion Equipment used (MBTE critical for calibrtion)

Primary Standards D Ca Date {Cortificate No.) Scheduled Caltvition
Power metsr E44198 GB41203874 03-Ape-14 (No. 217-019%1) Ape-15

Power sersor EA412A MY41498087 03-Apr-14 {No, 217-01911) Ape-15.
Relorence 3 dB Atenuior | SN: S5054 (3¢ O%-Agr-14 iNo, 21701215 Apr-15

Reference 20 08 Atleruator SN: §5277 (20%) 03-Apr- 14 (No. 217-0210) Ap-15

Refarence 30 dB8 Atleouator SN- 85129 (300) 03-Apr-14 (No. 217-61920) Apr-15

R Probe ESIOVZ SN 3013 30-Deo- 14 {No. £53-3013,_Dec14) Dec-15

DAE4 SN: 680 14-Jan-15 (No. DAES-660_Jan15) Jan-16

Secondary Standurds D Check Date (in bouse) Schedufed Check
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Avcredied by fhe Swiss Accredsation Secvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cestificates
Glossary:
TSL tissue simulating fiquid
NORMx,y.z sensitivity i free space
ConvF sensitivity in TSL / NORMx.y,z
DCP diode compression point
CF crest factor (1/duly_cycie) of the RF signal
ABCD modulation dependent linearization parameters
Polarization ¢ « rotation around probe axis
Polarization 8 8 rotation around an axis that is In the plane normal to probe axis (at measurement center),
ie., 5 =0 is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinaie system

Calibration is Performed According to the Following Standards:

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

b) IEC 622091, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used In close
proximity 10 the ear {frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

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

»  NORM(Dx.y.z = NORMx.y,z * frequency_response {see Frequency Response Chart), This lineanzation is
implemented In DASY4 software versions later than 4.2. The uncedainty of the frequency response is included
in the stated uncenainty of Convi~.

« DCPx,y.z: DCP are riumerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty raquired), DCP does not depand on frequency nar media,

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

o Axyz Bxyz Cxyz Dxyz VRXyz A, B, C. D ate numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media, VR is the maximum calibration range expressed In RMS voltage across the dicde.

o ConvF and Boundary Effect Parameters: Assessed In flat phantom using E-field (or Temperature Transfer
Standard for { < B00 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 NORMy,y.z * ConvF whereby the uncenainty comesponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which aliows extending the vaiidity from + 50 MHz to £ 100
MHZ

« Spherical isolropy (3D deviation from isotropy): in & fiedd of low gradients reakized using a fist phantom
exposed by & patch antenna.

e Sensor Offset The sensor offsel corresponds 1o the offset of virtual measurement center from the probe fip
(on probe axis). No olerance required,

» Connsctor 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: ET3DV6 - SN:1609

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z | Unc (k=2)
Norm (pVA(Vim)'}" : 2.00 1.80 1.82 | £101%
| DCP (mV)” | 100.6 100.4 . 101.2 | ]
Modulation Calibration Parameters
uib [ Communication System Name | A | B [ ¢ ) VR Unc:
! d8 | dBvVpVv a. | mV (k=2)
0 | cw X | 00 00 | 10 | OO0 | 2661 | 235%
| Y| o0 0.0 1.0 2721 ]
| z| 00 0.0 1.0 | 268 8

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 uncartainties of NormX_ Y, Z do not atfect the E”.field uncentainty lnside TSL (sou Pages 5 and §)
¥ Numerical Inpareation parameter: uncertainty not required.

£ Lincariainty iy detarmined using thi max. deviation from Iinear response spplying cectanguar distnbulion and = d for the subre of he
Hakd value
Certiticate No: ET3-1602_Jan1d Page 4ol 11
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1609

Calibration Parameter Determined in Head Tissue Simulating Medla

P Relativo Cenductivity o [ Depth™ [ Unt.

! (MHz) Pormittivity" {sim)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) |  (k=2)
835 41.5 0.90 645 6.45 8.45 0.29 300 | £120%
900 415 0.87 6.32 6.32 6.32 032 300 | £120%
1450 405 1.20 5.68 568 | 568 0.78 1.88 | £120%
1750 40.1 ‘ 137 5.38 538 | 638 0.73 210 | +120%
1900 400 140 | 518 5.18 5.18 0.75 217 | £120% |

1950 40.0 1.40 5.00 5.00 5.00 0.78 222 | +120% |
2450 39.2 1.80 1 457 4.57 457 | 080 173 | $120%

‘meynmmoaooumm-vwmmmmmmsvw4wmgw(m9agez; ml»mwwxwlmw The
uncenainty is e RSS of the CoenF e freq ¥ and e unoartanty foe the indh y hand. F bty
bolow 300 MHz i £ 10, 25, 40, somvomvorman«naao B2 928, 153&\0220%!&00!1&»5‘ Abmn&@&frmmy
Mmmwm»nxowu

F A frequencies balow 3 GHz, the valdity of tissue paramestary (¢ énd o) can batefannd 10 £ 10% f fiquid compensation formida 1§ apphed to
measuned SAR valoes. Al frequancies above 3 GHz, the validity of tissue paramesars {x And o) is restricted to £ 5% The uncentainly is the RSS of
meConvf uncertainty for mficatad targat issue parameters

“ AlpraDepth are determined during SPEAG 15 thal 1he re due to the boyndary affect alter compensation is
nhways (mss than ¢ 1%ﬁofirequmbmw36btan¢wowxz%wnmmab¢mun 348 Ghz & ary dstance larger than ko the probe tp
Giameter from ths boundary
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1609

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity ‘ Depth © Unct.
1(MH2)® | Pormittivity” (Sim) " ConvF X | ConvF Y | ConvFZ Alpha® | (mm) (k=2)
835 55.2 0.97 835 | 635 8.35 0.47 2.05 +120%
: ‘
1750 53.4 | 1.49 | 495 495 4.95 0.80 240 £120%
1900 53.3 1.52 474 4.74 4.74 0.80 2.34 £120%
| 2450 527 196 | 433 433 4.33 0.80 129 | £120% |

9 Fraquancy valdty above 300 Mz of & 100 M-z only appbies for DASY v4.4 and higher {see Page 7], ese & 5 restrctad to x 50 Mz, The
uncenainty is the RSS of the ConvF ur oty at ¢ ) fregy y &6 the uncetanty for the indicated Fequency band Fraquency valdly
balow 300 MHz i3 4 10, 25, 40, 50 and 70 MHz for ConvF assessmerds 81 30, 64, 128, 150 and 220 Mz respectively. Above § GHZ froguency
validily can be extendad 1o £ 110 MHz,

* At frequencies below 3 GHz, the validity of Sssus parammiens (s and o) can be relaxed to 2 105 If bquid compersation foitnuls is aposed 10
messuned SAR vaiues. A1 frequancias above 3 GHz. the validty of bssue parameters i« and o) = restricied 1o + 5% The uncertainty is the RSS of
the CoavF uncartainty for indicated targel lissue pSrameters.

9 Alpha/Degeh 2o determined Garing callrason. SFEAG warfants that the nemairing déviation due 10 the boundary offect after Gompensation 18
always less than = 1% for frequencies below 3 GiHz and balow + 2% for frequencies betwesn 3-6 GHz at any dstance larger than haf the probe tp
diamétne from the boundary.
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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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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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Dynamic Range f(SAReaq)
(TEM cell , foua= 1900 MH2z)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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ET3DVHE~ SN 1609 January 27, 2015
Conversion Factor Assessment
=835 MHz WGLS RS (H_comf) (= 1750 MMz WGLS R22 (H_convF)
3s {
30 "',

AR gy
e
Wy
2

-] % x E 13'1 - w o« 1 A ". - : lfv-l 0 » £
IS =B <K, .
Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz

.40 -08 086 04 02 00 02 034 08 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1609

Other Probe Parameters

| Sensor Arrangement Triangular

["Connector Angle {7) 40511
Mechanical Surface Detection Mode enabled
Oplical Surface Detection Mode disabled |
Probe Overall Length I 337 mm

“Probe Body Diameter 1 10 mm
Trﬁ'Length 10 mm

| Tip Diameter " 5.8 mm |
Probe Tip to Sensor X Calibration Point [ 2.7 mm |

| Probe Tip 1o Sensor Y Calitration Paint ! 2.7 mm
Probe Tip to Sensor Z Calbration Pont : 2.7mm |

"Recommendes Messurement Distance from Surface B Tmm |

Certificate No: ET3.1608_Jan15 Page 11 of 11
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FCC ID: A3LSMJ120M Issue Date: 12. 02, 2015
Calibl_'ation Laboratory of \\&\_‘2';,, S Senweizer — N
Schmid & Partner M c Service sulsse d'édtalonnage

Engineering AG o Servizio svizzero di taratura
Zeughauastrasse 43, B00A Zurich, Switzeriand N S swiss Calibration Service
RTINS
Accradied by the Swiss Accredantion Senvice (SAS) Accreditation No: SCS 0108
The Swiss Accreditation Secvice is one of the signatories 1o the EA
Muitilateral Agr t for the recognition of calibration certiticates
cllent  HCT (Dymstec) Certificate No: D750V3-1014_Jul15
]
| Otjoct D750V3 - SN: 1014
Catbration procedrels) QA CAL-05.v8
Calibraticn procedure for dipole validation kits above 700 MHz
! Catibration date: July 23, 2015
This calibeation cericate documents 1he traceability to national stardiusds, which resiiza the physical unils of measarements ()8
The measumments and the Uncarainties with contidence probabiity are given on 1ha following pages and ate part af the cartilicate
Al calibeations have Deen conducted in the closed laboratory faciity: ervironment temperature {22 + 3)°C and humidity < 70%.
Calration Equipment used (MSTE antical for calibration)
Primary Standards |iDs Cal Dato (Cortificate No.) Seheduey Calbiaton
| Power meter EPM-4424 | GBI7ABOT4 07-Oci-14 (No. 217-02020) Oct15
| Power sensor HP 8481A | US37262783 07-Oct-14 (No. 21702020) Oat15
Power sansie HP B481A | MIY41062317 07-Oct-14 (No. 217-02021) o 18
Reference 20 B Anentalor | SNI 5058 {(20K) 01-Apr-15 (No. 217-02337) Mar-16
Type-N mismatch combination SN 547 2/ D6S2? 01-Apr-15 {No. 217-02134) Mar-16
Refarenue Proba ESIOV3 SN:-3205 A0-Dec-14 (No. ESY-3206 _Decid) Dac-15
DAE4 SN 501 18-Aug-14 (No. DAEA-B0T_Aug14) Aug-15
| Secondary Standards lioe Check Date {in houss) Soheduled Check
AF generator RES SMT-08 | 100005 D4-Aug-99 (in house check Oct-13) In boyse Gheck: Oct-16
Network Analyzer HP 8753E | US37300584 54206 38-0ct-01 (in hovse chack Oct-14) n bhouse chack: Oct-15
Name Function S &
Caliveated by. Michasl Websr Laboratory Tochnician
Agproved by Katja Pakowic Tochnical Managsr . -‘C"': "4/’;
Issoed: July 23, 215
This calibeation cediticate shall not be réproduced axcept in full without writter, apacoval of the latioratory
Centdicate No: D750V3-1014_Jul15 Page 1af8
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Calibration Laboratory of

: G Schweizerischer Kaiibrierdienst

Schmid & Partner Service suisse d'étalonnage

Engineering AG C  orvisio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzertand S  Swiss Calibration Service
Acsrarited by the Swiss Accrediation Sevice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is ane of the signatories to the EA
Muttilateral Age t for the recognition of calibration cortificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system contiguration, as far as not given on page 1.
DASY Versian DASYS V5288
Extrapolation Advanced Extrapofation
Phantom Modular Flat Phantorn
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5Smm
Frequency 750 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220"C 41.9 0.89 mho/m

Measured Head TSL paramelers (220£02)°C 42526% .90 mhoim =6 %

Head TSL temperature change during test <05°C - ——
SAR result with Head TSL

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

SAR measured 250 mW Input power 2,05 Wikg

SAR for nominal Head TSL parameters normalized 1o 1W B.15 Wikg = 17.0 % (k=2)

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

SAR measured 250 mW input power 1.34 Wikg

SAR for nominal Head TSL paramelers normalized to 1W 5.33 W/kg = 16,5 % (k=2)
Body TSL parameters

The foliowing parameters and calculations were applied,
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220'C 555 0.98 mha/m

Measured Body TSL parameters (22.020.2)°C 551 6% 098 mha/m 6 %

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

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

SAR measured 250 mW Input power 216 Wikg

SAR tor nominal Body TSL parameters normalized to 1W 8.49 Wikg £ 17.0 % (k=2)

SAR averaged over 10 em” (10 g) of Body TSL condition

SAH measured 250 mW input power 142 Wikg

SAR lor nominal Body TSL parameters normalized to 1TW 5.60 Wikg = 16.5 % (k=2)
Cenificate No, D750V3-1014_Jul1s Page 3ofd
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transtormed 1o feed point 53904170
Returm Loss -278dB

Antenna Parameters with Body TSL

Impedance, transformed to leed point 48.102-13K1
Return Loss <3604d8

General Antenna Parameters and Design

| Eectrical Detay (one direction) [ 1.036 15 |

After long term use with 100W radiated power, oaly a slight warming of the dipoie near the ieedpoint can be measured

The dipale is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
sacond arm of the dipoie. The antenna is thersfore shon-circuited for DC-signals. On some of the dipoles, small end caps
ara added to the dipole arms in order to improve maiching 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 fo the Standasd.

No gxcessive force must be applied to the dipole arms, because they might bend or the soldeved connections near the
feadpoint may be damaged.

Additional EUT Data

Manutactured by SPEAG
Manufactured on March 22, 2010
Cenicate No: D750V3-1014_Julis Page 401 8
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DASYS5 Validation Report for Head TSL

Date: 14.07.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1014

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

Medium parameters used: £=750 MHz: o= 0.9 S/m: & =425 p = 1000 kg/m’
Phantom section: Flat Section

Mecasurement Standard: DASYS (IEEE/IEC/ANS] C63.19-2011)

DASYS2 Configoration:
o Probe: ES3IDV3 - SN3205: ConvF(6.44, 6.44, 6.44); Calibrated: 30.12.2014;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronies: DAEA Sn601: Calibrated: 18.08.2014
« Phantom: Flat Phantom 4.9L: Type: QDOOOP4YAA: Serial; 1001

e DASYS5252.8.8(1222). SEMCAD X 14.6.10(7331)

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

Reference Value = 53.32 V/m; Power Drift = -0.00 dB

Peéuk SAR (extrapolated) = 3.05 Wikg

SAR(1 g) = 2.05 W/kg: SAR(10 g) = 1.34 W/kg

Maximum value of SAR (measured) = 2.40 Wikg

diB
0

-2.00
-4.00
-6.00

-10.00

0 dB = 2.40 W/kg = 3.80 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 23.07.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1014

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

Mediun parameters used: £ = 750 MHz: 6 = 0.98 S/m; & = 551 p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205: ConvF(6.21, 6.21, 6.21); Calibrated: 30.12.2014;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
e Electronics: DAEA Sn601; Calibrated: 18.08.2014
o Phantom: Flat Prantom 4.9L; Type: QDOOOP49AA; Serial: 1001

o DASYS5252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 52,42 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3,15 W/kg

SAR(1 g) = 2.16 W/kg; SAR(10 g) = 1.42 W/kg

Maximum value of SAR (measured) = 2.51 W/kg

-2.00
-4.00
“6.00

-10.00

0dB =251 Wikg =4.00 dBW/kg
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Impedance Measurement Plot for Body TSL
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FCC ID:

A3LSMJ120M

Issue Date:

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

12. 02, 2015

Multilateral Ag for the recagnition of calibeation certificates
cient  HCT (Dymstec) Certificate No: D835V2-441_Jan15
CALIBRATION CERTIFICATE
Obyect D835V2 - SN: 441
Calibeation procedirels) QA CAL-05.v9 4o
Calibration procedure for dipole validation kits-above 700 MHz:
Caiibration date January 23, 2015

Caftration Equipment used (MATE critical for calibention}

lins

This calityation cenificala documents the traceabiiity to natlonal standards, which ealtze the physical unats of measurements (SI1),
The measurements and the uncerainties with condidence probablity ase 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 (Ceniticate No.) Schoduled Calibration
Power mater EPM-$424 | GB37480704 07-Cct-14 (No: 217-02020) Oct-15
Power sensor HP BABTA USa7222753 07-0ct-14 (No, 217-02020) Oct-15
Powar sensor HP 84814 MY41002317 07-Cck-14 (No, 217-02021) Oct-15
Raterence 20 ¢8 Attenuator SN. 5058 (20K} 03-Agr-14 (No. 217-01918) Apt-15
Typa-N mimmatch combination SN 5047.2/ 08327  03-Apr-14 (No. 217-01921) Apr15
Rofarence Probe ES30VY SN: 3205 30-Dec-14 (No. ES3-3208_Dectd) Dac-15
DAE4 SN: 601 18-Aug-14 (No. DAES-B01_Aug14) Aug-15
Sacondary Standards 10# Check Dabe (in house) Scheduled Check
BF gonecator &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: Michasl Weba( Laboratory Tachnician ?mé T

A M, _

Approved by Katja Pokowic Technical Managar

fssued: January 26, 2015

This calibention certificate shall not be reproduced éxcept in Iull without written approval of the lahoralony

Certificate No: D835V2-441_Jan15

Report No.
HCT-A-1512-F002

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

TEL: +82 31 645 6300
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FCC ID: A3LSMJ120M Issue Date: 12. 02, 2015

Calibration Laboratory of

j Schweizerischer Kalibrierdienst
Schmid & Partner Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zoughausutrasse 43, 8004 Zurich, Switzertand Swiss Calibration 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 certificates

Glossary:

TSL tissue simulating fiquid

ConvF sensitivity in TSL / NORM x,y,2
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) 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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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% 06.93 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 measured 250 mW input power 2.36 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.21 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 1.54 Wikg
SAR for nominal Head TSU parameters 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 e —
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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Appendix (Additional assessments outside the scope of SCS0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 51760-1.0
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) [ 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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FCC ID: A3LSMJ120M Issue Date: 12. 02, 2015

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

I

Ca

fvg
16°

Mid

22 Jan 2015 14133153

$11 1UFS 1 51,7250 ~1.04300 LB8LVSpf S35.200 00 MMz
i, \
e ™~ \
: 1 - ﬁ -
v 1
\ ¥y
S11 06 O B/ REF -2 o8 $-34.042 98 235,000 808 Mz
4 4 + " + 4 4 4 4
T ——
) “Tb‘-,__.\ 4 ! | 4 e
" 4 i St . | - 4 +
\\ 3 ~
i | - i o o] ' ! i i
'\ ‘/'.
\ b
\ /
4 4 4 4 A4 4 4 4 "
4 + 4 + s 1
b0 e 1 1 1 1
+ + 4 4 4 + 4 4 "

START £25.000 000 NN:

Certfficate No; D835V2-441_Jan15

Report No.
HCT-A-1512-F002

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

| |
STOP L 935.,00@ D09 MH:

Page 6ot 8

HCT CO,, LTD.

FAX: +82 31 645 6401

191 of 219



HET R, LT
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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)
» 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(] 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
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Calibration Laboratory of SN, Schweizerischer Kalibriardienst
Schmid & Partner SN 8 Service am::m

Engineering AG % c Servizio svizzero di taratura
Zeughausstrasse 43, BO0S Zurich, Switzertand %, 4{,':\\.‘\_\? S Swiss Callbration Service
Asctodtgd by he Swiss Accreditation Secvice (SAS) Accreditation No: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates
cient  HCT (Dymstec) Certificate No: D1800V2-2d007 _Feb15
CALIBRATION CERTIFICATE

Otdoct D1800V2 - SN: 2d007
Caliteation procsdure(s) QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

Calloration daie: February 19, 2015

This calibration cenificata documsants e fraceabiity 10 naticnal stantands, which realize the physical units of measurements (S1)
The measwements and the uncerainties with contidence probabifty are given on 1he foliowing pages and are pan of the cestiftcate.

Alt cafrations have been conducted in the dlosed laboratory Bacility: enisonment Semporaturne (22 = 3)°C and humidty < 70%

Calibration Equipmant used (MATE crifical for cafibration)

Primary Standads iD# Cal Diste (Cevtificate No.} Schoduled Caibration
Power mater EPM-4424 GB37480704 07-0ct-14 (No. 217-02020) Oct-15

Power sensor HP B481A US37262783 D7-Oct-14 (No. 217-02020) Oct-15

Power sansor HP 8431A MY41062517 07-0¢t-14 (No. 217-02021) O¢t-15

Refarance 20 08 Atleniator SN: BOSE {20k) 03-Apr-14 (No. 217-01918) Apr-15

Type-N msmatch combination SN:5047.2 / 08327 03-Ap-14 (No. 217-01821) Apr-15

Reterence Probe ES30VE SN:3208 3-Dac-14 (No. ES3-3205_Dec14) Dec-15

DAE4 SN: 601 18-Aug-14 (No. CAE4-601_Augtd) Aug-15

l Sacondary Standards D2 Check Date {in housa) Scheduled Check

RF. generatar RAS SMT-06 100005 04-Aug-59 (n house chagk Oct-13) In house check: Oct16
Network Analyzor HP 8753E US37300585 54206 18-0ct-01 (in housa check Oct-14) In house check: Oot-15

Name Functica i e
Calibvated by: Michash Websr Laboratoy Technician ? M
Approvad tyy: Kagh Sakovio Tachnical Manager. %&

Issued: February 20, 2015
Thi= calibvation cortificite shall pot be reproduced axcept In !_Li\!iim witthen speeoval of the I8bOrRIOrY, l
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FCC ID: A3LSMJ120M Issue Date: 12. 02, 2015

Calibration Laboratory of

§ Schweizeriacher Kalibriordionst

Schmid & Partner Service suisse d'étalonnage
Engineering AG C  Servizio svizzero ot taratire

Zeughaussirasse 43, BOOS Zurich, Switzeriand S swiss Calibration Service

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

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

Muitilateral Agr t for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |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 Absomption Rate (SAR) tor 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:

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.

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

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

e Electrical Defay: 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 systern contiguration, as far as not given od page 1.
DASY Version DASY5 Vs2.8.8
Extrapolation Advanced Extrapolation
Phantom Modutar Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
chy 1800 MH2 £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (220+0.2)°C B7:8% 1.44 mho/m £ 6 %
Head TSL temperature change during test <05°C eee e
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mW Input power 9.82 Wikg
SAR for nominal Head TSL parameters nommnalized 10 1W 38.3 Wikg £ 17.0 % (k=2)
SAR averaged aver 10 em’ (10 g) of Head TSL condition
SAR measured 250 mW input power 5.12 Wikg
SAR for nominal Head TSL parameters normalized 10 1W 20.2 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculalions were applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mho/m
Measured Body TSL parameters (220202)°C 51.726% 1.53mho'm+ 6%
Body TSL temperature change during test <05'C - e
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAA measured 250 mW input power 9.67 Wikg
SAR for nominal Body TSL parameters nermalized to TW 38.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 5.10 W/kg
SAR for nominal Body TSL parameters normalized o 1W 20.3 W/kg = 16.5 % (k=2)
Certificate No: D1800V2-20007_Feb15 Page 3018
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Appendix (Additional assessments outside the scope of SCS0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 4730-639iQ
Return Loss -224d8

Antenna Parameters with Body TSL

Impedance, transformed to leed point 43930-71 K2
Retum Loss -20.04dB

General Antenna Parameters and Design

| Erectical Detay (one direction) | 1204 ns

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

The dipole is mads of standard semirigid coaxial cable. The center conductor of the feeding fine is directly connected to the
second anm of the dipole, The antenna Is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
ase added to the dipole arms in order to improve maiching when loaded according 1o the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is stll
aceording 1o the Standard.

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

feadpoint may be damaged.,
Additional EUT Data
Manufactured by SPEAG
Manufactured on July 23, 2001
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DASYS5 Validation Report for Head TSL

Date: 19.02.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT; Dipole 1800 MHz; Type: D1800V2: Serial: DI1800V2 - SN: 24007

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

Medium parameters used: = 1800 MHz; o = 1.44 S/m: g. = 38.7; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
e Probe: ES3DV3 - SN3205: ConvF(5.06, 5.06. 5.06); Calibrated: 30.12.2014;
¢ Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 18.08,2014
» Phantom: Flat Phantom 5.0 (fromt); Type: QDOOGOPS0AA; Serial: 1001

o DASYS5252.88(1222): SEMCAD X 14.6.1((7331)

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

Reference Value = 95.45 V/im; Power Dnift = 0.05 dB

Peak SAR (extrapolated) = 18.2 Wikg

SAR(1 g) = 9.82 W/kg: SAR(10 g) =5.12 Wikg

Maximum value of SAR (measured) = 12.4 Wikg

dB
0

-4.00
-8.00
-12.00
-16.00

-20.00

0dB = 12.4 W/kg = 10.93 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 19.02.2015
Test Laboratory: SPEAG, Zarich, Switzerland
DUT: Dipole 1800 MHz: Type: DI1800V2; Serial: DI00V2 - SN: 2d007

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

Medium parameters used; = 1800 MHz: o = 1.53 8/m: &, =51.7; p = HKK) kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
« Probe; ES3DV3 - SN3205: ConvF(4.77, 4.77, 4.77); Calibrated: 30.12.2014;
»  Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 18.08.2014
» Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002

o DASYS52 52.8.8(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=5mm, dy=5mm, dz=5mm

Reference Value = 93.07 V/m; Power Drift = 0,01 dB

Peak SAR (extrapolated) = 16.9 Wikg

SAR(1 g) = 9.67 W/kg: SAR(10 g) =5.1 W/kg

Maximum value of SAR (measured) = 12.1 Wikg

-7.60
-11.40
-15.20

-19.00

0dB =12.1 W/kg = 10.83 dBW/kg
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Impedance Measurement Plot for Body TSL
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Engineering AG Ty C  Serviaio svizaewo di taraturs
Zeughausstrasse 43, 8004 Zurich, Switzarland SN S Swiss Catibration Service

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

Multitateral Agr

for the

Chient

HCT (Dymstec)

gnition of calibration cortificates

Accreditation No.: SCS 0108

Certiticate No: D1900V2-5d032 May15

[CALIBRATION CERTIFICATE

tm.

Cailyration procedure(s)

Calibration date:

Tha measuraments and the |

D1900V2 - SN: 5d032

QA CAL-05.v8

Calibration procedurs for dipole validation kits above 700 MHz

May 20, 2015

Intas with

Caloration Equipment used (MSTE critical for caiibestion)

This calibeabion cedificata documants the Iracaabilty 1o naticnal standards, which realize the physical units of maasurements {S1)
e probability @re given on the folowing pages and are part of the certificate,

A calibeations have baen canducted In the closed laberiary faciity: @vircoment temparature (22:= 31°C and humidty < 70%

Primary Standards |1 a Cai Date (Certficate 8o.) Scheduied Calibration

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

Power sensor HP 8431A | US37290783 07-0c1-14 (Na, 217-02020) Oct-15

Power sansor HP B481A | My21002317 O7-Oct-14 (No. 217-02021) Oct-15

Flet 28 20 d8 A SN: 5058 {20k 01-Apri5 (No, 20702131 Mas-16

Tyse-N migmalch combination | SN: 50472706327 01-Apr-35 (No. 217-02134) Mar-16

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

DAE4 | SN: 601 1B-AUG-14 (No. DAEG-B0T_Augid) Aug-15

Secondary Standards liow Check Daw {in house) Schoduled Check

RF generator R&S SMT-06 | 100005 04-A1g-38 (i house check Oct-13) In houss check: Oct-16

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

Calibrated by: Lei Riysnor Labaratory Technician Q 4"_

Approved by Katja Poxovic Technical Maniager

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

Issued: May 20, 2015

Centificate No: D1800V2-56032_May15
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Calibration Laboratory of

G Schweizerischer Kalibrierdienst
Schmid & Partner ¢ Servis suisse d'étalonnage
Engineering AG Servizio svizzevo di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland S swiss Calibration Service
Accredited by the Swiss Accrediation Senvica (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilaterat Agreement for the recognition of calibeation cortificates

Glossary:

TSL tissue simulating liguid

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “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%.

Certficate No: D1900V2-5d032_May15 Page20l8
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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 1900 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
Measurad 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 ¢m” (1 g) of Head TSL - Condition
SAR measured 250 mW input power 10.2 Wikg
SAR for nominal Head TSL parameters normalized 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 powes 533 Wikg
SAR for nominal Head TS parameters normalized © 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 527 28% 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)

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

impedance, transiomed to feed point 5130Q+52i
Return Loss -255dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point A74404+55(Q
Retum Loss -242d8

General Antenna Parameters and Design

| Eloctrical Delay (one direction) | 1.185 ns |

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

The dipote is made of standard semirigid coaxial cabie, The center conductor of the feeding line is directly connected to the
second amm 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
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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
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Impedance Measurement Plot for Body TSL
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Object D2450V2 - SN: 743

Calibrstion procedure{s) QA CAL-05.49

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.

Al calibrations have been conducied in the casod laboralory fadility: eavironment fempaciture (22 = 3)"C and humidity < 70%.

Calitvation Equipment used (MATE critical far calbration)

Primary Standards l 1D # Cal Date (Certificate No.) Scheduled Catbration —
Power mater EPM-442A | GB37480704 07-Oct-14 (No. 247-02020) Oct15

Power sensce HP B481A USa7202763 07-0ct-14 (No. 217-02020) Oct-15

Power sensor HP B481A MY41092317 07-Oct-14 (No. 217-02021) 015
Relerencea 20 4B Attenuzior I SN: 5058 (20k) 01-Apr-16 (No. 217-02131) Mar-16

Typa-N eismalch combination 1 SN. 50472 | 05327 O1-Apr-15 (No. 217-02134) Mar-16

Reference Probe ES30V3 SN: 3206 30-Dec-14 (No. ES3-3205 Dectd) Deg-15

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

Secondary Standards lips Check Daza (in house) Scheduled Check

AF generator R&S SMT-06 100005 02-Aug-22 (in houss chack Oct-13) In house check: Oct-16
Natwerk Analyzer HP 8753E | US37TIe05E8S5 54206 18-0ct-01 (in house chatk Oot-14) In house check: Oct-15

Name Function
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Caiitrated by: Michael Weber  Laboratory Tachrician ? %—
Appioved by; Katja Pekovic Technical Manager M

Issued: May 20, 2015
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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, "|EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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

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

Additional Documentation:
d) DASY4/5 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 caiculate the
nominal SAR result,

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiphied 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, 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 382 1,80 mha/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 measursd 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 mho/m
Measured Body TSL parameters (220£02)°C 507 6% 2,03 mho'm+6 %
Bady TSL temperature change during test <05°C - eee
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW Input power 13.4 Wikg
SAR for nomiénal 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 normalized 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

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

Antenna Parameters with Body TSL

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

General Antenna Parameters and Design

[Eectrical Detay (one direction) l 1160 ns l

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the 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
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DASYS Validation Report for Body TSL

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

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

Medium parameters used: f= 2450 MHz 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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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 PAR
Permittivity Conductivity Y Lineari Isotropy Type |Factor

11 | 3076 [ES3DV3 | Head | 750 | 1014 |2015.08.13 42.3 0.91 PASS | PASS | PASS | N/A | N/A | N/A

11 | 3076 [ES3DV3 | Body | 750 | 1014 | 2015.08.12 55.3 0.93 PASS | PASS | PASS | N/A | N/A | N/A
3967 [EX3DV4 | Head | 835 | 441 | 2015.02.11 41.6 0.89 PASS | PASS | PASS |[GMSK|PASS| N/A
3967 [EX3DV4 | Body | 835 | 441 | 2015.02.11 55.4 0.97 PASS | PASS | PASS |[GMSK|PASS| N/A
3967 [EX3DV4 | Head | 835 | 441 | 2015.02.11 41.6 0.89 PASS | PASS | PASS | N/A | N/A | N/A
3967 [EX3DV4 | Body | 835 | 441 | 2015.02.11 55.4 0.97 PASS | PASS | PASS | N/A | N/A | N/A
3863 |[EX3DV4 | Head |1800| 2d007 | 2015.09.14 40.3 1.39 PASS | PASS | PASS |[GMSK|PASS| N/A
3863 |[EX3DV4 | Body [1800| 2d007 | 2015.09.15 53.6 1.52 PASS | PASS | PASS |[GMSK|PASS| N/A
EX3DV4 | Head |1800| 2d007 | 2015.09.14 40.3 1.39 PASS | PASS | PASS | N/A | N/A | N/A
3863 |[EX3DV4 | Body [1800| 2d007 | 2015.09.15 53.6 1.52 PASS | PASS | PASS | N/A | N/A | N/A
3863 |[EX3DV4 | Head |1900| 5d032 | 2015.09.14 40.1 1.42 PASS | PASS | PASS |[GMSK|PASS| N/A
3863 |[EX3DV4 | Body [1900| 5d032 | 2015.09.15 52.6 1.54 PASS | PASS | PASS |[GMSK|PASS| N/A
3903 [EX3DV4 | Head [1900| 5d032 | 2015.10.07 40.1 1.39 PASS | PASS | PASS | N/A | N/A | N/A
3903 |[EX3DV4 | Body [1900| 5d032 | 2015.10.08 52.4 151 PASS | PASS | PASS | N/A | N/A | N/A
3903 |EX3DV4 | Head |2450| 743 | 10/07/2015 38.5 1.81 PASS | PASS | PASS |[OFDM| N/A |PASS
3903 |EX3DV4 | Body |2450| 743 | 10/08/2015 53.5 1.92 PASS | PASS | PASS |[OFDM| N/A |PASS

oo |ga |k |k (k[P |FP |k |00 |00 | |0
w
[e]
[o)]
w

(Reduced Power Active- Hotspot mode)

Dielectric Parameters CW Validation Modulation Validation
Calibration | Dipole

Point Measured - Measured gogyjy Probe Probe MOD.| DUy | ppg

Permittivity Conductivity Linearitylsotropy Type |Factor
2 1609 [ET3DV6 | Head [{1800| 2d007 | 2015.03.02 40.2 141 PASS | PASS | PASS | N/A | N/A | N/A
2 1609 [ET3DV6 | Body |1800| 2d007 | 2015.03.02 53.1 1.54 PASS | PASS | PASS | N/A | N/A | N/A
2 1609 [ET3DV6 | Head |1900| 5d032 | 2015.06.04 40.1 1.39 PASS | PASS | PASS |[GMSK|PASS| N/A
2 1609 [ET3DV6 | Body |1900| 5d032 | 2015.06.04 52.4 151 PASS | PASS | PASS |[GMSK|PASS| N/A
2 1609 [ET3DV6 | Head |1900| 5d032 | 2015.06.04 40.1 1.39 PASS | PASS | PASS | N/A | N/A | N/A
2 1609 [ET3DV6 | Body |1900| 5d032 | 2015.06.04 52.4 151 PASS | PASS | PASS | N/A | N/A | N/A

SAR System Validation Summary
Note;

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