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Tha measremants and the uncerainies with confidence probabdity are given on the Icllowng pages and are pant of the cattificate.
Al calioratons have been conductied In the closed tabaratory facisty: prvronment temperaturn (22 4 3)°C and humidty < TO%.

Calibration Equipment used (METE citical for calibration)

Prenary Standarcs [ Cai Date (Certhcate No.) Scheouled Calbration
Power meter EA4198 GiB41203874 03-Ape-14 (No. 217-01941) &-15
Power sangsor E44124 MYA 1458087 03 Ape-14 (No. 21701911} Ape-15
R 3 o8 Aster SN 55054 {3c) 03.Age-14 (No. 217-01515) Apr-15
R 2008 Attencator | SN: S5277 (20x) 03 Apr-1d (No. 217.01915) Apr15
Reference 30 d8 Asanuator SN; 55128 (b) 03.-Agr-14 {No 217-09520) Apr-15
Reference Prote ESIOVZ SN: 3013 30-Dec-14 {No, ES3-3013_Dect4) Dec-15
DAE4 Sh 680 14Jan-15 (No. DAEA-SE0_Jan15) Jan-16
Secoedary Stardards [L5] Chack Dafie (in howse} Schaduled Chock
|_RF genarator HP 55450 US3642U01700 A-Aug-68 (in house chack Apc-13) In nowse check: Apt-16
Netwerk Analyzer HP 8753E US37300685 18-0ct01 (in house chack Oa-14) In house check: Oct-16
Caliorated by
Approved by
This calibeation cenificate shall not b duced except in full without written spproval of the laborory.
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FCC ID: A3LSMA7108 Issue Date: 12. 23. 2015

Calibration Laboratory of

Schvwelsirtacher Kellbrierds

Schmid & Partner 2 Service sulsse d'étalonnage
Engineering AG g Servisiosvizzero d ratura

Zevghausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service

Accredaed by the Swiss Accrediation Sefvice (SAS) Accretation No.: SCS 0108

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

Multilatoral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liguid

NORMx.y.2 sensitivity in free space

ConvF sensitivity in TSL / NORMX.y.z

DCP diode comprassion point

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

ABCD modulation dependent linearization parameters

Polarization ¢ o rotation around probe axis

Polarization & aro!auonatoundanaxx‘sthatbhmplanenamalwpmboam(almssuemmtmn.

|2, & =0is normal to probe axis
Conneclor Angle information used in DASY system 10 align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

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

Methods Applied and Interpretation of Parameters:

« NORMy.y,z: Assessed for E-field polarization 8 =0 (f < 900 MHz in TEM-cell; f > 180G MHz: R22 waveguide).
NORMx.y.z are only intermediate values, Le., the uncertainties of NORMx.y.z does not affect the E*-field
uncentainty inside TSL (see beiow ConvF).

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

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

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

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

o ConvF and Boundary Effect Parameters: Assessed in fiat phantom using E-field (or Temperature Transfer
Standard for f < B0O MHz) and inside waveguide using analylical field distributions based on power
measuremontslorl>800Mth\esamosew»areusodfovassessmemdtheparame&ersapphdfor
boundary compensation (8lpha, depth) of which typical uncertainty values arg given. These parameters arn
used in DASY4 software to improva probe accuracy close to the boundary. The sensitivily in TSL corresponds
to NORMy,y.z * ConvF® whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the vaidity from £ 50 MHz to 100
MHz,

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

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

= Connector Angle: The angle is assessed using the information gained by determining the NORMzx (80
uncertainty required).
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Probe ET3DV6
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Manufactured:  October 12, 2001
Calibrated: January 28, 2015

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASYZ system!)
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FCC ID: A3LSMA7108 Issue Date: 12. 23. 2015

ETIDVE- SN1621 January 28, 2015

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

Basic Calibration Parameters

Sensor X Sensor Y | Sensor Z Unc (k=2) |
Norm (u\ViVIm)' Y™ 1.77 1.82 | 1.72 +101% |
DCP (mV)® l 101.9 99.0 | 1014 |
Modulation Calibration Parameters
[ B [ Communication System Name A ‘ B I c ) VR Une™
' d8 | dBViuV @ | mv | &2 |
0 | ow X | 00 00 | 10 | 000 | 2573 | #35% |
: Y| 00 0.0 1.0 278 |
A 0.0 0.0 1,0 251.4

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

* The ungeriaimbes of NomX.Y.Z 0o not affect the £ fiold uncertainty insda T5L {see Pages 5 and €)
" Numerical inearzation paraenater uncariainty not required

¥ Uncenainty is determined using the max deviation from Sness response apphing rectanguiar deibulion 8nd is expressed for the square of the
fald value
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HET R, LT

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

ETIOVE- SN 1631 January 28, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth* Unct.
1 {MHz)" | Permittivity” (stm)* ConFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
300 453 0.87 7.67 7.67 7.67 020 | 225 | £133%
450 435 0.87 747 7.47 747 026 | 275 | £133%
750 419 0.89 8.65 6.65 665 | 056 | 198 | +120%
835 415 0.90 8.37 6.37 637 | 030 | 300 | £120%
900 415 0.97 6.25 8.25 625 | 030 | 300 | £120%
1750 40.1 1.37 5.34 534 5.34 056 | 258 | 2120%
1800 400 1.40 sos | 500 | 500 | 080 | 208 | £120%
1950 40.0 1.40 492 492 492 | 080 | 205 | $£120%
2300 395 1.67 477 477 | am 080 | 190 | £120%
2450 30.2 180 | 452 452 i 4.52 080 | 190 | £120 %J

© Froquency vaidity abave 300 MHz of £ 100 MHE orly apphias for DASY va.4 and higher {see Page ), else & & restrcted 1o £ S0 MHz The
ummymmassumcomFmm:ﬁmnnwwmwmmmmym Frequancy vabdiy
Deiow 300 Mitz is & 10, 25, 40. 50 and T0 MMz Sor ConvF assessments a1 30, 84, 128, 150 and 220 MH2 respeciively. Above 5 GHz Trequency
validity can be extended o & 110 MHz

* A1 troquencies below 3 GHz, the validity of tssue parameters (¢ acd o) can be miaxed 1o 0% 1 Iquid compensation farmula is apphed 1o
measured SAR values. A‘hoqtmuumsmtmwwatsmparnm(uw«)szzS%.Mum&wmmRsSd
the Corn uncartainty for indicated tagel lissys parameters

“ AlphaiDepth are o ved Gufing on, SPEAG that the 9 deviation dus 1o the boundary eftect after compansation =
aweys Iess than 2 1% for ke uencies baiow 3 GHz and befow + 2% for frequancies between 3-6 GHz @ ary datance lorger than hatl the probe tp
diamater from the bourdary
Certificate No: ET3-1631_Jdan1s Page 5 of 11
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HET R, LT

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

ET30V6- SN:1631 January 28, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

f (MHz) © Pommnih:“ﬂiy' Cw(v;n::w ConvE X | ConvFY | ComvFZ | Alpha® mu m —:
300 58.2 092 7.39 7.39 7.39 | 0.15 170 | +133%
450 56.7 0.94 7.54 7.54 7.54 0.18 2.1 +13.3%
750 55.5 0.96 6.26 5.26 6.25 0.28 300 | £120%
835 55.2 097 6.22 6.22 .22 0.31 288 | £120%
1750 53.4 1.49 4.87 487 4.87 0.78 250 | £120%
1900 53.3 1.62 467 4.67 4.67 0.80 240 | 2120%
2450 52.7 1.95 4.24 4.24 4.24 0.80 180 | +120%

cmemcyvahd(yaboveSOOMHLol:‘lOOMRzm'ynpoﬂecfavDASYNAWhW(mPaoez,\.mnsmmw:SDMHx The
ummemtyathoRSSdmecomFmmhqmmmwmﬂmmhmmmmymiwmy
wcwsoomzs:1o.2s.4o.somwmrawmsnwu,123,1sommmrupemeoy.mwcmmw
valicity can be exdended 10 = 190 MHz

¥ At Wequendies below 3 GH2. the valdty of tissue parsmeters (c and o) can be relaed to x 10% ¥ fquid formula 1S 8006ed 10
moaawdSAvahos.Nieqmama(immtmd:ydlmwmu(twa;stmm:ﬁ, The uncertanty = the R3S of
e Convi urcortanty for indicated target Besus parametens

4 are determined dusing SPEAG warrarts thal the rémaining deviation dus 10 the boundary efiect after compensation &5
alwayshummzlﬁmkwmssuzwm:mwﬁwmn&GGHzchshncolugevmhsﬂneproboup
dameter rom the boundaty
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HET R, LT

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

ET3DVE- SN 1631 January 28, 2015

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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HET R, LT

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

ET3IDVE- SN.1631 January 28, 2015

Receiving Pattern (¢), 3 = 0°

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

A3LSMA7108

Issue Date: 12. 23. 2015

ETIOVE- SN, 1831

Input Signal [uV]

Error {dB)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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HET R, LT

FCC ID: A3LSMA7108

Issue Date:

12. 23. 2015

ETIDVE- SNI1631 January 28, 2015

Conversion Factor Assessment

1= 500 MHz WGLS R (H_conv) = 1750 MMz WGLS R22 (H_convF)

10 m‘.

104 ‘ 2
i L . 1
£ T iu
g 3

co; T » ‘:-n'_ © ) w .n: "i:l” i P V‘;i"ha”hm“' x «

e B = 8
Deviation from Isotropy in Liquid
Error (6, 8), f = 900 MHz

-1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

08 06 -04 02 00 02 D4 06 08 10
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HET R, LT

FCC ID: A3LSMA7108 Issue Date: 12. 23. 2015
ET3OVE- SN 1631 Jarsary 28, 2015

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

Other Probe Parameters

[Sensor Arrangement Triangular

| Connector Angte (*) - 1369 |

"Mechanical Surface Detection Mode ' 1 enabled
"Optical Surface Detection Moda \ disabled
Probe Qverall Length — -1 337mm|

Probe Body Diameter T 10mm |
Tip Length ' 10 mm |

| Tip Diameter 6.8 mm

TProbe Tip 1 Sansor X Calibration Point 2.7 mm |
Brobe Tip to Sensor Y Calibration Point 2.7 mm
Probe Tip to Sensor Z Calibration Point 2.7 mm
Recommended Measurement Distance from Surface — 1 4 mm
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HET ER TR

FCC ID: A3LSMA7108 Issue Date: 12. 23. 2015
Calibration Laboratory of S
Schmid & Partner ="
Engineering AG _ ;

Zoughnusstrasse 43, 8004 Zurich, Switzerland

Avaredilod by the Swiss Accrecitation Service (SAS)
Tho Swiss Accreditation Service (s ane of the signatorien 1o the EA
Moltilateral Agreement for the recognition of calibration certificates

ot

This calbrasion canificate documents the iracsabilty 10 national standards, which fealize the physical unils of measurements (Sh
mmwmmmmmnmmmm'mmnmanm

Al calibeations have been conducted in e ciosed y facey. P {22 4 3)°C and humdty < 70%,
Catbeation Equipment used {MBTE critical for calibration)
Primary Sundands D Ca Date No.) Scheduled Caltvivion
Powr metsr E44198 GB41203874 W3-Apr-14 (No. 217.01951) Ape15
Power sersor EA412A MY41498087 03-Apr-14 {No. 217-01911) Ape-15
Relerence 3 B Aenuador SN 5054 (3¢} 0%-Apr-14 {No, 217-01815) Apr-15
Raference 20 08 Attlecwator | SN: S5277 (2] 03-Apr- 14 (No. 217-04210) Ap:-15
farance 30 0B Atleouator SN- 85120 (300) 03-Ape-14 (No. 217-61920) Apr-15
Reference Prove ESI0V2Z Sh: 3013 30-Cwo- 14 (No. £83-3013_Dec14) Dec-15
DAE4 SN: 680 14-Jan-15 (No. DAE4-664_Jan15) Jan-16
Secondary Standurds 2] Chack Date {in house) Scheduied Check
RE | HP B648C US364201700 & Ay 38 (in house chack Apr13) 0 housa check. Apr-16 |
Notwork Asalyzer HP B743€ | USY7390585 18-0¢1-01 (n housé check Oct-14) 0 house chedk. O4-15
Calieted Dy
Apgeoved by-
This callbration castificate shak not be reproduced except in full without written agproval of the iaboratory
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HET R, LT

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

Ca“bratlon Laboratory of s)\'.\:‘;j."'/_ Schweizorischer Kalibrierdisnst
Schmid & Partner AN g Servies suisse ;'Cmo
Engineering AG % g Servisio svizzem d taratura
Zeughausstrasse 43, B004 Zurich, Switzerland %y ,’ﬁ‘\ W Swiss Cafibration Service
Avcredied by the Swiss Accredeation Sendce (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA
Muitilateral Agreement for the recognition of calibration certificales

Glossary:

TSL tissue simulating fiquid

NORMx.v.z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y,z

DCP diode compression point

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

ABCD modulation dependent linearization parameters

Polarization ¢ @ rotation around probe axis

Potarization 3 8 rotation #round an axis that is In the plane normal 1o probe axis (at measurement center),
ie., 5= 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 Devices: Measurement
Techniques®, June 2013

b) IEC 822091, “Procedure o measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity 10 the ear {frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

o Spherical isolropy (3D deviation from 1sotropy): in & fiedd of low gradients reakzed using a fiat 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 iolerance required,

»  Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required)
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Probe ET3DV6
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FCC ID: A3LSMA7108

Issue Date: 12. 23. 2015

ET30VE- SN:160R

January 27, 2015

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

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z 1 Une (k=2)
| Norm (uVAVIm)') 2.00 1.80 1.82 | 101 %
DCP (mV)" 100.6 100.4 101.2 ]
Modulation Calibration Parameters
uib [ Communication System Name I A ] B8 | ¢ [3) VR Unc:
! 98 | dBVRV | a8 | mv (k=2)
0 | cw X | 00 00 | 10 | 0o0 | 2661 | #35%
f ¥ | 00 0.0 1.0 272.1
| F3 0.0 0.0 1. 2688 ==

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

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

A The uncartainties of NommX_Y,Z do not atfect the E*field utcentainty nside TSL (sox Pages 5 and 6)
¥ Nuamsrical Inpareation parameter; uncerainty not required.

£ Lincartainty v detarmined using the max. deviation from Einear response splying cectanguias dsinbulion and = axpressed for the soubne of Ihe
Hiakd value
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FCC ID: A3LSMA7108 Issue Date: 12. 23. 2015

ET30VE- SN:-1609 January 27, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Medla

Relative Conductivity Depth™ | Unet.
t(MHz)® | Pormittivity’ {Sim)" ConvF X | ConvFY | ConviZ | my\_a.‘_‘ (mm) | (k=2)
835 415 0.80 645 6.45 645 | 029 | 300 | :120%
300 415 0.97 6.32 632 g3z | 032 | 300 | £120%
1450 405 1.20 5.68 s68 | 568 | 078 | 188 | 2120%
1750 40.1 1.37 5.38 sas | 638 | or3 | 210 | +120%
1900 40.0 140 | 518 5.18 518 | o075 | 217 | £120% |
1950 40.0 1.40 5.00 5.00 500 | o078 | 222 | +120% |
|
2450 392 180 | 487 4,57 457 | o080 | 173 | 2120%

‘rmmyvammaooumat-mmmmfumsvwcwmgmtmmgem Slw B S resiricted to ¢ 50 MHz, The
uncenainty is (he RSS of the CoenF uncertainty ot caibraton frequancy and $19 Lncartainty for the indicated frequency band. Froquenty yakdty
below 300 MHz 15 £ 10, 25, 40, S0 and 70 Mz Tor ConvF assessments at 30, 62, 128, 150 and 220 MHz respactivaly. Abave 6 GHz frequency
MWNMMGNtNOW(L

F A fregquencies below 3 GHz, the valldity of tissue parsmetary (¢ &0 o) c3n bartefannd 10 = 10% i fiquid cor on & ia 5 appled to
measuned SAR values. At reguencies above 3 GHz, the validity of tissue parametars {n and o) is restricted to & 5% The uncentainly is the RSS of
lheComf uncertainty for ndicatad target tissue parameters

“ AlphaDepth are determined durng SPEAG s thal the ¢ due to the bourdary affect atter compensation s
nhways (#ss than ¢ 1% for frequencies bolow 3 GHz and below mwmmaumn 348 Ghz & ary detance larger than ha¥ the probe tp
Giameter from ths boundary
Certificate No: ET3-1608_Jan156 Page5of 11
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FCC ID: A3LSMA7108 Issue Date: 12. 23. 2015

ETRDVE- SN:1609 January 27, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth © Unct.
f(MH2)® | Pormittivity” (Sim) " ConvF X | ConvFY | ComvFZ Aipha® | (mm) (k=2)
835 56.2 0.97 6.35 6.35 8.35 047 | 206 | :120%
1750 534 | 149 | 495 495 | 4.95 0.80 240 | £120%
1900 §3.3 1,52 474 4.74 4.74 0.80 234 | £120%
l 2450 527 195 | 433 433 4.33 080 | 12 | £120% |

9 Fraquancy valdity above 300 MMz of & 100 Mz only apphies for DASY v4.4 and higher {see Page 7, e%e ¢ & restrictad to x 50 Midz. Tha
uncenainty Is the RSS of the ConvF uncertainty at calibration frequency end the uncertainty ‘or the indicaled Fequency band Frequancy valdly
balow 300 MHz s 2 10, 25, 40, 50 and 70 MHz for ConvF assessmendks o 30, 64, 128, 150 and 220 MMz respeciively. Abcve 5 GHz Troguency
validily can be extendad 10 £ 110 MHZ,

* At frequencies below 3 Gz, the vabidity of Sssus paramelens (v and o) can be relaxed 1o = 1% If bquid compersation fortmuls is apoied 1o
messuned SAR vaiues At frequencias above 3 GHz, the validity of tissue parameters (< and o) % restricted to + 5% The uncertainty is the RSS of
the CoavF uncartainty for indicaed targel lissue parameters.

9 Alpha/Depeh 2o determined during caldxason. SPEAG warrants that the nemairing dévialion due 10 the boundary offect after compensalion (8
arwnsre-ssmanx1'6'afrwuerocsbobw:!Gl'utodoelow:Z%fuﬁmosmma3ﬁchcmm¢swwgumM‘!'.heavobeoo
diaménnr from the boundary.
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ET3DVEG~ SN: 1609 Jamary 27, 215

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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FCC ID: A3LSMA7108 Issue Date: 12. 23. 2015
ETIDVE- SN; 1609 Jangary 27, 2015
— - o
Receiving Pattern (¢), 9 =0
=600 MHz TEM =1800 MHz,R22
- = . oa » W y < ] 1] 0s = 1
T ‘ . ° " = * 3
Tor x A Z Tat X ¥ b 4
g |
“B' ode s o TF W NS B o o o 9-0—:.,,*47‘44__, 22
5 F
L - S T BTGy - i )
"_l 10 5 1
Rob [7
x‘»’%"-, '217'1'1‘.']": 13 ’1"‘."}4: ;-.‘=.Tv._-§~-:
Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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Dynamic Range f(SARead)
(TEM cell , fouu= 1900 MH2)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

=835 MHz WGLS R (H_comf) (= 1750 MMz WGLS R22 (H_convF)

3s i Y

30 ”'.

28 E o
B 1 {
Z e 2 1"
- ]

- ='l -

‘‘‘‘‘ l - .‘. e
o = x % P W © g 73T \ % == " o
i efmwm]
-&ia -#’« )t't.u)'c n-'nn
Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz

-0 -08 08 04 02 00 02 04 08 08 10
Uncertainty of Spherical Isotropy Assessmaent: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1609

Other Probe Parameters

| Sensor Arrangement Triangular

Connector Angle {*) 4051
Mechanical Surface Detection Mode ’ enabled
Optical Surface Detection Mode = - | " disabled
Probe Overall Length I 337 mm

| Probe Body Diameter 10mm
Tip Length 10 mm
“Tip Diameter “ 5.6 mm
Probe Tip to Sensor X Calibration Point ' \ 27 mm |

| Probe Tip 1o Sensor Y Calibration Point ‘ 27 mm
Probe Tip o Sensor Z Cakbration Point ' K 2.7 mn?

"Recommendes Measurement Distance from Surface Tmm |
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Zeughausstrasse 43, 8004 Zurich, Switzertand ‘8@}’ Swiss Calibeation Servico

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

Acaredioed by the Swss Accredttation Service (SAS)
The Swiss Accreditation Sarvics Is ooe of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificates

Thes calibration cenificale documaents the traceabiity to nasonal standands, which reakes the physica! ungs of

81

Thr maas and the withs confi probabilty ave green on the Sollowing pages and ave paet of the cortdicate.
Al caitrations have bean conducied in the closed lab y taciley. tempedstury (22 = 31T und homidity < TO%,
Cafibention Equpment used (MBTE crtical for calibraton)

Primary Standsets 0 Cal Date [Cerificate No ) Scheduled Calbration
Power meter E44108 GB41293874 01-Ape-15 [No. 217-02128) Mar-14

Powes sensoc 44124 MY414580487 01-Apt-15 (No. 217-02126) Mar- 16

Red 5 4B Amenuotor SN: 55084 (3c) 01-Ape-15 (No. 217-02129) Mar-10

R 20 oS Atteruator SN. S8277 (20u) 01-Ape-15 (No 217-02132) Mar16

Re 20 98 Attenuator SN 55124 (300) 01-Ape-15 (Na. 217-02133) Mar- 10

Re Probe ES30V2 SN 3013 30-Dac-14 (No E53-3013 Dectd) Dec-18

DAL4 BN 880 1448015 [No. DAEA-O60_Jants) Jan-10

Secontery Standercs 0 Check Date (In house) Seheaduted Chack

RF HP 3648C US3642U01700 4-Aug-99 (n house check Ape-13) In house chack: Agr-16
Network Analyzer HP 8753E | US37360588 18-0¢t-01 (in house chock Oa-14) In houss check: Oc-15

Function
c f by v
Appeowed by

This calibraan certificate shal not be mproduced except in full without witten aporovat of the istioratory
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FCC ID: A3LSMA7108 Issue Date: 12. 23. 2015
Calibration Laboratory of A, — K
Schmid & Partner =% e

Engineering AG b Servidlo svizzero di taratura
Zeughausstrasse 43, 0004 Zurich, Switzerdand ”(v/,?\ S suies Cotibration Service
Actrected by e Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatonies to the EA
Multitateral Agreement for the recagnition of calibiration certificates
Glossary:

TSL tissue simulating liquid

NORMx.y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y.2

pce dinde compression point

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

ABCD modulation dependent linearization parameters

Polarization o @ rotation around probe axis

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

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

Calibration is Performed According to the Following Standards:

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

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

c) IEC 62209-2, “Procedure 1o delermine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximity to the human body (frequency range of 30 MHz 1o 6 GHz)", March 2010

d) KDB 855664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:
NORMx,y, > Assessed for E-field potarization & = 0 (f £ 900 MHz in TEM-cell; { > 1800MH::R22wavagude)
NORMy,y,z are coly intermediate values, |.e., the uncertainties of NORMx, y.z does not affect the E*-field
uncentainty inside TSL (see below ConvF).

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

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

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

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

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

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

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

« Connector Angie: The angle s assessed using the informabion gained by determining the NORMx (no
uncertainty required)
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EX30V4- SN.T3T0 Septomber 1, 2015

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

Basic Calibration Parameters

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

Noem (uVAVimY )" _ 047 051 0.43 £101% |

DCP (mV)” 99.0 105.3 998 |

Modulation Calibration Parameters

uiD Communication Systam Name [ A B8 c D

d8 | dBVyuV a8 ,

o Jow x| oo | oo | 10 [ 000 2

- Y | 00 00 | 10 |

Z 00 00 | 10 |

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 uncertantios of Noem X.Y.Z do not affect the E”figkd uscertarty nsde TSL (see Pages 5 and 8)
* Numarcal linearization parameter: uncoltarty not requined
. Uncertarny = detesminad uaing the max. devishon from knear reaponse appiying reclanguiar datnbution and m expressad for the square of the

field value
Cenificate No: EX3-7370_Sep15 Page 4 of 11
Report No. HCT CO,, LTD.

74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA 121 of 201
HCT-A-1512-F006-1 TEL: +82 31 645 6300  FAX: +82 31 645 6401



HET R, LT
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EX30DV4- SNT370 September 1, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth ™ Unc

f(MHz)© | Permittivity" {Sim)* ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
450 435 0.87 10.67 10.67 10.67 0.16 170 | 2133%
750 419 0.89 981 9.81 9.81 0.26 124 | £120%
835 415 0.90 9.57 9.57 9.57 0.27 117 | £120%
900 415 0.97 9.29 9.29 9.20 0.29 192 | £120%
1450 40.5 1.20 8.08 8.08 8.08 0.26 108 | £120%
1750 40.1 1.37 8.05 805 8.05 0.34 080 | 2120%
1900 40.0 1.40 7.80 7.80 7.80 034 080 | £120%
1950 40.0 1.40 7.57 757 7.57 0.40 080 | 2120%
2300 305 1.67 743 7.43 743 0.33 083 | £120%
2450 30.2 1.80 8.94 6.94 6.94 0.32 082 | £120%
2600 39.0 1.96 8.81 6,81 881 | 043 | 080 | 2120%
3500 a7.9 2.91 6.92 6.92 65.82 0.29 139 | +131%
5200 36.0 4.66 513 513 513 0.35 180 | £131%
5300 35.9 4.76 495 495 4,95 0.35 180 | 2131%
5500 358 4.96 453 453 453 0.40 180 | +131%
5800 355 507 4,35 435 4,35 0.40 180 | #1341 %
5800 353 527 4,53 453 4,53 0.40 180 | #131%

o mecvaym:oowdz1oouu4zammramsyu4mm(nanszum-c\o'wunz The
uncertainty ia the RSS of the Com# uncenainty s calbaton frequency and the uncertainty for the indicated frequency band. Frequency valltity
Delow 300 MiHz 1 £ 10, 25 40, 50 and 70 MH2 for ConvF assesements at 30 64, 124, 150 and 220 Mz respectively. Above 5 GHz Fequency
veldity can be extended %o = 110 MHz

" A freguencies bakow 3 GHE the validity of Hssus pavamatens (= and o) can be refased 1o £ 10% I iguo ) formuta s appled o
measured SAR values Al frequencies above 3 GHz, the validity of issue parameters (r and n) is festncted 10 = 5%, The uncertainty s the RSS of
mwwwhmmmﬂlmwmm

* AphaiUepth are delesminad during caldration. SPEAG that he W) Geviaton due 10 the y effect aftes ¢
atwoys lesy than ¢ w.vumammmawmznwmmmas&-mmmmmmmw
dlarmeter from the boondary
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EX30V4- SN:7370 September 1. 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity | Depth ™ Unc
f(MHz)® | Permitivity” | (Sim)" ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
450 56.7 0.94 11.08 11.08 11.08 . 0.1 1.60 +13.3%
750 55.6 0.96 9.82 9.82 9.82 024 | 127 | +120%
a3s 55.2 0.97 9.66 966 966 020 | 125 | +120%
1750 53.4 1.49 7.76 7.76 7.76 047 | 081 | +120%
1900 53.3 1.52 7.49 7.49 7.49 041 | 080 | +120%
2450 52.7 1.95 7.16 7.16 7.16 035 | 080 | +120%
2600 52.5 2.16 7,07 7.07 7.07 029 | 080 | +120%
5200 49.0 530 4.64 464 4.64 045 | 190 | s131% |
5300 489 542 | 446 | 446 | 446 045 | 190 | +131%
5500 486 565 | 408 403 4.03 050 | 180 | £131%
5600 485 s77 | 385 | 385 | 385 | oS0 | 190 |a131%
5800 482 500 | 403 403 4.03 050 | 190 | £131%

© Frequency validity above 300 MHz of + 100 Mz coly aapliss Tor DASY v4.4 ana tigher (see Page 2). elsa & & resiricled to + 50 MHz. The
uncertanty (s the RSS of the ConvF urcertaity it calibration requency and the y for the y band. Fraquency validity
betciw 300 MH2 is 2 10, 25, 40, 5om7uumiac:mfu-mmm 64 128 !Mm?&“kvw MSM&W
vddﬂymmuﬁm@lo:ﬂow

" A froquencies below 3 GHz. the yalidity of tasus purirmmtens (¢ and «) can be relased fo = 10% If hquid comp L o s p
measured SAR viluos. At froquencies above 3 GHz, the valdty of lissue paremetess (1 and o) s restrcted to & 5% mmmnyumenssa
wwmbmmwmmm

poh are ntion, SPEAG warrants that the remaining devinbon due 10 the y offact afier comp
wways less than = wmwmawwm Aluhqmbmmn}éomnwwmwummmpmm
diameter from the boundary
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FCC ID: A3LSMA7108 Issue Date: 12. 23. 2015
EX3DVa-8N.7370 Septomber 1, 2015
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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HCT

HET R, LT

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

EX3DV4- SN:Y370 September 1, 2015

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22
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B
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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FCC ID: A3LSMA7108 Issue Date: 12. 23. 2015

EX30V4A-5SN7370 September 1, 2015

Dynamic Range f(SAR}c.q4)

(TEM cell , foua= 1900 MH2)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: A3LSMA7108 Issue Date: 12. 23. 2015

EX30V4- SN.7370 September 1, 2015

Conversion Factor Assessment

= 835 MHz, WGLS RS (H_convf) = 1900 MHz WGLS R22 (H_comf)
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Deviation from Isotropy in Liquid
Error (¢, 8), =900 MHz
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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HET R, LT

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

EX30V4a- SN7370 September 1, 2016

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

Other Probe Parameters

| Sensor Arrangement Triangular |

[ Connector Angle (') 947

I Mechanical Surface Detection Mode enabled

}' Ogptical Surface Detection Mode disabled

| Probe Overall Length 337 mm

O R S ———
Probe Body Diameter 10 mm
“Tip Length amm
Tip Diameter I 25mm|
Prabe Tip to Sensor X Callbration Point | 1 mm

[ Probe Tip to Sensor Y Caiibration Point | 1 mm

[Probe Tip to Sensor Z Calibration Point 1 mm

m'ﬁéﬁéumméhl Distance from Surface 1.4 mm
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FCC ID: A3LSMA7108 Issue Date: 12. 23. 2015
Calibration Laboratory of L8, Scm Katipe
Schmid & Partner - : C  Service suisse détatonnage
Engineering AG > v Sorvizio svizzero di taratura
Zw'!g;mm % 1004 Zurich, Switzerand ‘4@.\? S gwiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS)

Ascreditation No.: SCS 0108

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

client  HCT (Dymstec)

Cartificate No: EX3-3903_Sep15

[CALIBRATION CERTIFICATE

‘ Object EX3DV4 - SN:3903
Cabbraton procedueis) QA CAL-01.v8, QA CAL-14.v4, QA CAL-23.v5, QA CAL-25.v6

Calibration procedure for dosimetric E-field probes

Catioration date September 28, 2015
Tha calltration certficate docunents the Liiky %o al , which roalize the physical units of messuremants (51)
The messur and e unoe: with cor protatdity dne gven an the followeg peges and aew pan of the certificals
A % Nove Deen cor n the cosed laborasary taciny: ervironment temperalure (22 2 37°C and humiaty < 70%

Catbeaton Equipmen wsed (MATE crtcal for calibeabion)

Primary St D Cal Date (Certificais No.) Scheuied Caltroton

Pawer metwr £43108 GBA1293874 O1-Age-15 (No. 217-02128) Mar-16

Power sensor E44124 MY41498087 0f-Apr-15 (No, 217-02128) Mar-16

Refarance 3 a8 A SN 55054 (3¢} O1-Apr 15 (No_ 217.02120) Mor—16

"Refarance 20 48 Aenuator | SN: S5277 (20%) 01-Apr-15 [No._ 217-02132) Mar-16

Refwrnnce 30 98 A SN 55128 (30b) 01 Apr-35 (No._ 217-02133) Mar-18

Raference Probe ES3OV2 SN 3012 30-Dec14 (No_ ES3-3013_Decd4) Do 15

DAE4 SN. 680 14-dun-15 {No. DAEA-B50_Jan15) Jon-16

Swcondnry Stardards D Chack Dato (in house) Scheduled Check

RF g HP 8848 US3642001700 4-Aug-99 (in house check Apr-13) In housa check: Agr-16

Network Analyzor HP B753€ | US37300585 18-0ct-01 (in house chack Oct-14) In huse check: Oct- 15
Name Funoton Sqnatre

Approvad by Kata Pekone

v R

suod: September 30, 2015

This calibration cortficats shall ot be 2eproduced dxcapt in full without weitten approvsl of the lbocalory
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HET R, LT

FCC ID: A3LSMA7108 Issue Date: 12. 23. 2015
Calibration Laboratory of A, Schwoizsrischer Kakibrierdien
Schmid & Partner % 2 Service sulsse &'dalonnage "
Engineering AG ? S Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland “{@;f S swiss Caiibration Service
Accrodited by the Swise Accredtation Servics (SAS) Accruditation No.: SCS 0108

The Swiss Accreditation Service is ane of the signatories to the EA
Multilateral Agrooment for the recognition of calibeation cenificates

Glossary:

TSL timsue simulating liquid

NORMx,y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y.z

DCP diode compression point

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

ABCD modulation dependent linearization parameters

Polarization ¢ 1p rotation around probs axis

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

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

b) I1EC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz 1o 3 GHz)", February 2005

¢) |EC 62208-2, "Procedure 1o determine the Specific Absorption Rate (SAR) for wirsless communication devices
used in close proximity to the human body (frequency range of 30 MHZ to 6 GHz)", March 2010

d) KDB 885864, "SAR Measurement Requirements for 100 MHz to B 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).
NORMx.y,z are only inermadiate values. i.e., the uncertainties of NORMx.y,z does not affect the E*-field
uncertainty inside TSL (sea below ConvE)

*  NORM(Dx,y.z = NORMx,y,z * frequancy_response (see Frequency Response Chirt). This linearization is
implemented in DASY4 software versions fater than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of Convi-

¢ DCPxyz 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
characteristics

e Axyz Bryz Cxy.z Dxy.z VRxyz A B, C, D are numerical inearization parameiers assessed based on
the data of power sweep for specific modutation signal. The parametars do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage acress the dicde.

« ConvF and Boundary Effect Parameters; Assessed in flat phantom using E-field (or Temparature Transfer
Standard for f < 800 MH2) and inside waveguide using anaiytical field distributions based on power
measuremants for { > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (aipha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close 1o the boundary. The sensitivity in TSL corresponds
1o NORMx.y,z * ConvF whereby the uncertainty corresponds to that given for ConvF, A frequency dependent
ConvF s used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to = 100
MHZ

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

« Connector Angle: The angle is assessed using the Information gained by determining the NORMx (no
uncertainty required)
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EXIDV4 - SN0 Seplomber 28, 2015

Probe EX3DV4

SN:3903

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

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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HET R, LT

FCC ID: A3LSMA7108

Issue Date:

12. 23. 2015

EX30V4-. SN:2903

Seplember 28, 2015

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

Basic Calibration Pll’&_ﬂ;t_t_gl}

~Sensor X Sensor Y Sensor Z Une (k=2) |
[ Noem (uVAVim))" 0.41 | 0.36 0.56 +10.1 %
OCP (mV) | 103.7 1 108.5 994 —
Modulation Calibration Parameters )
(U0 | Communication Systom Name A a ¢ o VR Unc®
498 dBVuv d8 mvV (k=2)
0 oW x| 00 00 | 10 | 000 | 1452 | 227%
Y| 00 | oo 10 | 1344
Z 0.0 0.0 10 | 1436 |

probability of approximately 95%.

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

* The uncertantes af Narm XY Z do rat afect the E* Sekd uncertairty inside TSL (sea Pages 5 and 6)

" Numerdcal linearizition parametar unceranty not requined

' Uncertminty s detormined using the max, daviation from linsar response applying mcianguar agrbution and m expressed for he squane of the

flokd value
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HET R, LT

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

EX30V4- SN:3503 September 28, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) © P.mVL' w ConvF X | ConvFY | ConvFZ | Alpha® D(mu ‘23)
835 415 0.90 9.84 988 984 | 020 | 158 | £120%
900 415 097 968 | 968 g68 | 022 | 140 | 2120%
1450 405 1.20 825 8.25 826 | 017 | 155 | £120%
1750 40.1 1.37 8.29 8.29 a2 | osr | oso | s120m
1800 40.0 1.40 803 B.03 803 | 037 | 080 | £120%
1650 40.0 1.40 7.84 784 | 784 | 033 | 088 | £120%
2300 395 1,67 7.69 7.69 769 | 035 | 083 | s120%
2450 382 1.80 7.35 7.35 735 | 042 | 080 | £120%
2600 39.0 196 | 7.00 7.00 700 | 026 | 113 | £120%
5200 38.0 466 528 5.28 528 | 040 | 180 | $131%
5300 359 478 5,08 5.08 508 | 040 | 180 | 2131w
5500 356 4.96 491 4.91 491 | 040 | 180 | £131%
5600 355 5.07 470 470 470 | 045 | 180 | 2131%
5800 353 527 | 460 4.60 460 | 045 | 180 | £131%

‘mwmmmmmunmmmmhmvutmmwtmvmz;dunmmu.aoozsow The
urcertanty is the R3S of the ConvF uncertarmy st calitration equency and the uncartainty foe the indicated reguancy band Fraguency validity
befcrw 300 MHZ is < 10 25, 40, 50 and 70 MMz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Above 5 Gz trequency
valxity con o extanced 1o £ 110 MHz
‘memmouwsam.mmmydm-nmnumn)wummtox1mammmm:mw
moaswed SAR voluos At frequencies above 3 GHz, tha validty of tssue parameters (x acd n) s resvricied 1o ¢ 5% The uncedainty & the RSS of
the Cormvf uncedainty for iIndcatod target liasue parametens.

% Apha/Depth sre deteenvned duning caliration. SPEAG warants that the remaming devition due 10 the dary offect aftor e tion .
atways eas ihan = 1I'othu-rncbdouicﬂzwbdowrnhhqumwuamummwwmnl’mcmuo
diamsstar from e boundary
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FCC ID: A3LSMA7108 Issue Date: 12. 23. 2015

EXI0OVA- SN:IS03 September 28, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unc
{(MHz)© | Permittivity” (sim)” ConvEX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
835 55.2 0.97 10.05 10.05 10.05 023 129 | £+120%
1750 534 1.49 7.94 7.94 7.94 0.38 085 | £120%
1900 533 1.52 7.72 1.712 7.72 0.34 087 | 2120%
2300 529 1.81 7.57 7.57 757 | 042 0.80 $12.0 %
2450 52.7 1.95 738 | 738 7.38 0.31 095 | +120%
2600 525 2.16 7.22 7.22 7.22 0.22 095 | £120%
5200 49.0 5.30 457 457 4.57 0.50 190 | £131%
5300 489 542 4.42 442 442 0.50 190 | £131%
5500 486 585 388 | 388 3.88 0.60 100 | 2131%
5600 48.5 577 3.74 3.74 3.74 0.60 180 | +13.1%
5800 482 6.00 405 | 405 | 405 | 080 | 180 | +131%m

':ftmmmommkdt\NmemhnﬁYﬂlmwutmPm?l.dulemm:bdb!MM. Tha
wcmwumnssdlmwmmﬂmwnwwmh‘wcymmuwmhmwtmymfmymuty
Dolow 300 Miz is £ 10, 25, 40, 50 and 70 MHz for Comd mssessmants M 30, 64, 128 150 and 220 MHZ respectivedy Above 5 GHz fraguancy
vty can be extended fo = 110 Mz

" At requencies bolow 3 GHz. the valdity of tissus parametars (c and o] can be relaxod to £ 10% If lquid compensation farmula s spoled 1o
maasured SAR values mm-m:w.lmmaymmmuwn)nmmw:sx The uncurtainty is the RSS of
the ConvF uncarsnty for indicated target tissus parormuin

 Alpha/Deptn are detarmined dunng calibration. SPEAG that the deviation due o the boundary effect sttar compensation &

diways Mess than mmmwmscmmmzzswmm’m—n 3.6 GHz ot any datance larger than hall the probe 10
diameter Fom the bouncary
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HET R, LT

FCC ID: A3LSMA7108 Issue Date:

12. 23. 2015

EXIDV4E- SN-3ID03 Saptember 28, 2015

¢y response (normalized

Freguen

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

0 500 1000 1500 2000 2500 2000

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

FCC ID: A3LSMA7108 Issue Date: 12. 23. 2015
EX3DV4- SN 3503 September 28, 20156
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM f=1800 MHz R22

[}
‘;l -;a..'.‘5;.,-.":.:"!Qa.:,se,qt—!?.}—.»’v;‘..;i“
7]
Ro# [
'Lan '%J 1 "T’-J> 12 £ ;d
Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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HET R, LT

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

EXADV4- SN 2S5 Saptember 24, 2015

Dynamic Range f(SARead)
(TEM cell , fora= 1900 MH2z)
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Uncertainty of Linearity Assessment: £ 0,6% (k=2)
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FCC ID: A3LSMA7108 Issue Date: 12. 23. 2015

EX3IDV4- SN0 September 28, 2015

Conversion Factor Assessment

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

£E=
:. ]
i i
: ] = . ’).-.. - " L '1“;. L] = * :l:.,— = A3 ” .
- =5 =18 e
Deviation from Isotropy in Liquid
Error (¢, 8), f= 900 MHz

-0 -08 06 04 D2 00 02 04 05 08 10
Uncertainty of Spherical Isotropy Assessment: + 2,6% (k=2)
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FCC ID: A3LSMA7108 Issue Date: 12. 23. 2015

EXADVA-SN:3903 Saplember 28, 2015

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

Other Probe Parameters

| Sensor Arrangament 1 Trangular
["Connector Angle (*) - o - 332
| Mechanical Surface Detection Mode - [ enabled

| Oplical Surface Detection Mode S — | drsabled |

| Probe Overall Length 337 mm |
1T

Probe Body Diameter Jki 10 mm 1‘
Tip Length a vmn_j
Tip Diameter 25mm |
Probe Tip to Sensor X Calibrabon Pont 1 mm
Probe Tip to Sensor Y Calibration Point Tmm |
Probe Tip 1o Sensor Z Calibration Point 1 mm
"Recommended Measurement Distance from Surface 14mm

Cendicate No: EX3-3803_Septs Page 11 ol 11
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Glossary:
TSL

Accreditation No.: SCS 0108

tissue simulating liquid

sensitivity in free space

sensitivity in TSL / NORMx,y.z

diode compression point

crest factor (1/duty_cycla) of the RF signal

modulation dependent linearization paramsters

@ rotation around probe axis

& rotation around an axis that is in the plane normal to probe axis (a1 measwrament center),
Le, 8 = 0is normal to probe axs

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62200-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-heid devices usad in close

proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

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

d) KDB 8656684, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Mothods Applied and Interpretation of Parameters:
NORMy.y,2: Assessed for E-field polarization & = 0 (f < 900 MHz in TEM-celf; f > 1800 MHz: R22wavegude)
NORMx.y,z are only intermediate values, Le.. the uncertainties of NORMx,y,z does not affect the £°-field
uncertainty inside TSL (see below CanvF).

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

* DCPxy.z: DCP are numencal linearization parameters assessad based on the data of power sweep with CW
signal (no uncartainty required). DCP does not depend on frequency nor media.

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

o Axyz Bxyz Cxyz Dxyz VRxyz A B, C, D ara numerical inearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voitage across the dioda.

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

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

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

¢ Connector Angle: The angle |s assessed using the information gained by determining the NORMx (no
uncertainty requiced),

NORMx.y,z
ConvF

pce

CF
A.B.C.D
Polarization ¢
Polarization §

<)
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Probe EX3DV4

SN:3797

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

Calibrated for DASY/EASY Systems

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

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

Basic Calibration Parameters
[ sin:qf'i‘ Sensor Y [ Sensor Z Unc (k=2)
| Norm (uVi(Vim)")" 0.62 0.58 0.56 2101 %
DCP (mV)" 85 87.0 984
Modulation Calibration Parameters i
uiD C ication System Name A 8 c o VR Unc'
...... d48 | dBVpv | | a8 mv (k=2)
0 lcw x| o0 00 | 10 | 000 | 1775 | 25%
Y 0.0 0.0 1.0 176.9
[ 2 0.0 0.0 1.0 1718

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

probability of approximately 95%.

* The uncentainties of Noem X.¥.Z do not affect the £-field uncertarty inside TSL (300 Pages 5 and &)

* Numencal ineanzabon parameter: LnoaTtainty not requined.
\ Uncertanty 1s delermened wsing the mas. deviation from linear response appiying rectangular gistibution and s expressad foc he squarne of he

haid value

Cantificate No: EX3-3797_Nov15 Pago 4 of 11
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EX3DV4- SN-379T November 24, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Dopth © Unc

f(MHZ)® | Permittivity” (8/m)" ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 41.9 0.89 9.38 9.38 9.38 0.32 0.96 +120%
835 415 0.80 8.98 B.98 8.98 0.16 1.78 +12.0 %
900 415 0.97 8.86 8.86 8.86 0.21 1.63 £ 120 %
1450 405 1.20 7.73 7.73 7.73 0.15 1.77 +12.0%
1750 40.1 1.37 7.85 785 7.85 0.35 080 | £120%
1900 40.0 140 | 781 761 | 7861 0.34 0.80 £120%
1950 40.0 1.40 7.32 7.32 7.32 0.39 0.83 +120%
2300 305 1.67 7.27 7.27 7.27 0.39 0.85 £120%
2450 38.2 1.80 6.90 8.90 6.90 0.40 0.80 +12.0%
2600 39.0 1.96 668 6.68 6.68 0.46 0,80 +120%
3500 378 291 6.61 661 6,61 0.39 0.99 £131%
5200 36.0 466 4.80 4,80 480 0.40 1.80 2131%
5300 350 476 4.59 4,50 4.59 0.40 1.80 £131%
5500 358 4.96 452 452 452 045 1.80 £131%
5600 355 5.07 4.21 421 4.21 0.50 180 | £131%
5800 353 527 4.20 4.20 4.20 0.50 180 | $13.1%

© Froquency validry atove 300 MMz of < 100 MHz only appded for DASY w4 and highet (see Page 2). ales it i rastricted 10 = 50 MHz, The
uncertainty i the RSS of the Convi uncertamty at caitration frequency and the uncertainty for the indcated fraguoncy band. Fraquency valdity
below 300 Mz 15 4 10, 25 40, 50 and 70 MHz for Comd™ nssessments st 30, 64, 128, 150 and 220 MHz respectively, Above § GHz foquency
vakdty can be exiendod 10 = 110 MHZ

" Al kequencies twiow 3 GM2. the valdity of s parametons (¢ and o) can be relasd 1o + 10% ¥ igud compansation formua » apphed ©
mensured SAR vahaes Al froquanciés sbove 3 GHE the validity of besue parameters (= and o) in restricted 10 = 8%, The uncertainty s the RSS of
mwmmh’ muwwmmm

e o that the devation due to the bourdary effect after compensalion s
Alwarys ‘oss than & H\Iorﬁw\-mmbw)GMz:mm:ﬂhhwm&ﬁcmumdﬂmowmmumm
diamader from the boundary
Certificate No: EX3-3797_ Novi5 Page 5of 11
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FCC ID: A3LSMA7108 Issue Date: 12. 23. 2015

EX30V4- SN:3797 November 24, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity | Depth® Unc
f(MH2)© | Permittivity” (8im)” ConvFX | ConvFY | ConvFZ | Alpha® | (mm) | (k=2)
750 555 0.96 9.39 9.39 9.39 029 1.16 £120%
B35 55.2 0.97 9.17 9.17 9.17 0.32 1.09 +120%
1750 53.4 1.49 7.52 752 | 752 042 0.80 £120%
1900 533 1.52 7.32 732 | 732 0.31 0.97 +12.0%
2450 527 1.95 6,91 6.91 6.91 0.34 0.85 +£120%
2600 52.5 2.18 6.75 6.75 6.75 0.16 0.99 £12.0%
5200 49.0 5.30 424 4.24 424 050 1.90 +131%
5300 489 542 4.07 4.07 4.07 0.50 1.90 £13.1%
5500 48.6 5.65 3.80 380 3.80 0355 1.90 +131%
5600 48.5 5.77 3.54 3.54 3.54 0.60 1.90 +13.1%
5800 48.2 8.00 384 384 384 | 0860 1.90 £131%

‘vavdwymnOde:100DuuwmpbuiuDA9Yu4mHWImPap2|mcsvmm 50 MHz. The
uncertalnty is the RSS of the ConyF ¢ Wy at ¢ y & the uncerntanty for the Indicaied fequency band. Frequency validity
befow 300 Mz m ¢ 10, 25, 40, 50 and 70 MMz for Convl nssamments at 30, 64, 128 150 and 220 MHz respecively. Above 5 GHz frequency
validity can be edended 19 £ 110 MHz
At frequencien betow 3 GHz, the valkdity of tasue parametecs (& and a) con be relaxed 1o £ 10% f hgux formuta 1o 10
messwed SAR values Al haquencies above 3 GHz, movuaydmnpu-nm(nmn)-mwwtsx The uncertainty is the RSS of
NWmmmbmmmlmmnm

are datermined during catibeation. SPEAG warrants that the remaining deviation due fo the houndary effect after compensation is
ahwarys less than £ 1% for lreguencies below 3 GHz and betow = 2% for frequencies beteeen 3-6 Gitz Bl any Gulincs larger than half the probe tp

Saameder from he boundary
Certificals No, EX3-3797_Nov15 Page 6 of 11
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EX3DV4.- SN 3797 November 24, 2015

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

d)

Frequency response (normaize

0 500 1000 1500 2000 2500 3000
f (MHz]

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX3DV4. SN.3Ta7 Novembar 24, 2015

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz R22
Tt x v ? ot x Y ?

Enor (dB)

4§ t 3 .t ‘ g "o ",9"-1’.4. -3 .—030:} 91"-*~0'tf—’:; &>

Rol [

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Issue Date: 12. 23. 2015
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Certificale No: EX3-3797_Nov15

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

Dynamic Range f(SAR}cad)

(TEM cell , foyu= 1900 MHz)

November 24, 2015
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)

Poge 9 of 11

HCT CO,, LTD.

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

148 of 201



HET R, LT

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

EX30Va- SN:3797 November 24, 2015

Conversion Factor Assessment

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

»
ol {
1 !
e \\ |
g;! g »
& ! |
i
(5 }
w
.
- L]
8 -
19y = .
v < » * “ 0 « 0 ' w ] £ = 3 * “
" el vt
* 21 2 $
wyieat om—

- marans

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

06

Devision

’ bdooo
ozggéuon‘

40 08 0% 04 02 00 02 04 08 08 1.0
Uncertainty of Spherical Isotropy Assassment: £ 2.6% (k=2)
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EX3IDV4- GN3THT7 Novernber 24, 2015

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

Other Probe Parameters

| Sensor Arrangement Triangular

| Connactar Angle (1) 675 |

j Mechanical Surface Detaction Mode enabled

T Optical Surface Detection Mode disabled |

\ Probe Overall Length 337 mm

[‘Probe Body Diameter - ' 10 mm |

ITH&F@?}\— 9 mm

| Tip Diameter 25mm

| Probe Tip to Sensor X Calibration Point | 1 mm
Probe Tip to Sensor Y Calibration Pomnt 1 mm

| Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm

Cartficats No. EX3-3797_New 15 Page 11 ol 11
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FCC ID: A3LSMA7108

Issue Date: 12. 23. 2015
Calibration Laboratory of \\L/\L'/ 2, g Schweizerischer Kalibrierdienst
Schmid & Partner % o Service suisse cdtalonnage
Engineering AG Eae Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland LN S Swiss Catibration Service
el

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

Muitilateral Ag t for the gnition of calibration certificates

ciient ~ HCT (Dymstec) Certificate No: D835V2-441_Jan15
Otgect D835V2 - SN: 441

Calibation procedire(s) QA CAL-05,v9

Galbraﬁonproeodurefcrdpole validation kits above 700 MHz.

Calibralion date January 23, 2015

This caitwation certificate documents the traceabdity to natlonal standards, which tealize the physical uniats of moas 31,

The measurements and the uncedainties with condidence probablity are given on the following pages and are part of the cenificate.

Al calibrations have been conducted in the closed laborstory Facility: emaronment temparature {22 = 3)°C and humidity < 70%
Cafration Equipiment used (METE critical for calibention]

Primary Standards [1D0 Cal Date (Cartificate No.) Schoduled Calibration
Power mater EPM-$424 | GB37480704 07-0ct-14 (No: 217-02020) Oct-15

Power sensor HP BASTA US37222783 07-0ct-14 {No, 217-02020) Oct-15

Power senzor HP 84814 MY41002317 07-Cck-14 (No, 217-02021) Oct-15

Raterence 20 ¢8 Attenuator SN: 5058 (20K} 03-Apr-14 (No. 217-01918) Apt-15

Typa-N mamatch combination SN: 50472/ 08327  03-Apr-14 (No. 217-01921) Apr15

Rofarence Probe ES30VY SN: 3205 30-Dec-14 (No. ES3-3208_Dectd) Dec-15

DAE4 SM: 601 18-Aug-14 (No. DAES-BOT_Aug14) Aug-15

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

RF genecator H&S SMT-08 100005 04-Aug-98 (In house check Oct-13) In house check: Oct-16
Network Anatyzar HP 87536 US37300585 S4206  18-0c1-01 (i house check Oct-14) In house eheck: Oct-15

Narra Function
Casbratod by Michasl Weber Laboratory Tachnician M
Approves by Katja Pokovic Technical Managar /é?g
fssued: January 26, 2015
This calibention certificate shall not be reproduced except in Tuk without wrilten approval of the laboralory
Cerlificate No: D835V2-441_Jan15 Page 1 of 8
Report No. HCT CO., LTD.

74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA
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FCC ID: A3LSMA7108 Issue Date: 12. 23. 2015

Calibration Laboratory of

f G Schweizerischer Kalibrierdienst

Schmid & Partner Service suisse d'étalonnage
Engineering AG C  garviain sviziaro & toraturn

Zoughausutrasse 43, 8004 Zurich, Switzerfand S Swiss Colibration Service

Accredibed 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 cerntificates

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, “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:

* 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.

» FElectrical 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 nominail TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

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

Certificate No: D835V2-441_jan15 Page 2of8
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A3LSMA7108 Issue Date: 12. 23. 2015
Measurement Conditions
DASY system configuration, as far as not given on pags 1.
DASY Version DASYS V5288
Extrapolation Advanced Exirapolation
Phantom Medular Fiat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy. dz =5 mm
Frequency 835 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 090 mhoim
Measured Head TSL parameters (220£02)°C 41526% 0.93 mha/m + 6 %
Head TSL temperature change during test <05"C —_— -
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measused 250 mW input power 2.36 Wikg
SAR for nominal Head TSL paramsters 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 cm® (1 g) of Body TSL Congition
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 em” {10 g) of Body TSL condition
SAR measured 250 mW input power 1.57 Wikg
SAR for nominal Body TSL parameters normalized fo 1W 6.14 W/kg = 16.5 % (k=2)
Centificato 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 5170-1.0j2
Retumn Loss -340d8

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 4720Q-272
Retumn Loss -27.9d8

General Antenna Parameters and Design

| Etectrical Delay (one direction) | 1.369 ns

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

The dipole is made of standard semirigid coaxial cable, The center conducior of the feeding line is directly connected 1o the
sacond arm of the dipole. The antanna is 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 nct affected by this change, The overall dipole length is still
according to the Standard.

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

Additional EUT Data

Manufacturad by SPEAG
Manufactured on March 08, 2001
Certificate No: D835V2-441_Jan15 Paged4of8
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DASY5 Validation Report for Head TSL

Date: 22.01.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2: Serial: D835V2 - SN: 441

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

Medium parameters used: = 835 MHz; 6 =10.93 S/m; &, =41.5; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration
« Probe; ES3DV3 - SN3205; ConvF(6.2, 6.2, 6.2); Calibrated: 30.12,2014;
» Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 18.08.2014
» Phantom: Flat Phantom 4,9L; Type: QDOOOP49AA; Serial: 1001

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

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

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

Peak SAR (extrapolated) = 3.49 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

Certificate No: DB35V2-441_Jan15 Page 508
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 23.01.2015

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 441
Communication System: UID 0 - CW; Frequency: 835 MHz )
Medium parameters used: =835 MHz; a = 1.01 S/m; & = 55.8; p = 1000 kg/m”
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASY 52 Configuration:

» Probe: ES3DV3 - SN3205; ConvE(6.17, 6.17, 6.17): Calibrated: 30.12.2014:

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

« Electronics: DAE4 Sn601; Calibruted: 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=5mm

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

Peak SAR (extrapoiated) = 3.53 Wikg

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

Maximum value of SAR (measured) = 2,80 Wikg

dB
0

0dB =280 Wikg =447 dBW/kg

Cenificate No: D835V2-441_Jan15 Page70fB
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Impedance Measurement Plot for Body TSL
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Issue Date: 12. 23. 2015
Calibration Laboratory of & N X Schweizerischer Kalibrierdienst
Schmid & Partner 3 Q/ = s Servico sulsse d'étalonnage
Engineering AG % C  serviaio svizaero o taratis
Zeughausstrasse 43, 8004 Zurlch, Switzorland N S swiss Catibration Service

Aocredited by the Swiss Accreditation Secvice (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multitatoral Agreament for the recognition of calibration cortificates

Accreditation No.: SCS 0108

cient  HCT (Dymstec) Certiicate No: D1900V2-5d032_May15
[CALIBRATION CERTIFICATE
Objoct D1900V2 - SN: 5d032

| Casbyation proceduiels) QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

Calibration date: May 20, 2015

This calibeabion cevtificata documants the tracaabilty 1o aticnal standands, which realize the physical uniis of moasurements {sh
Tha measuremonts and the uncenalntias with confidence probabiity are given on the folowing pages and are part of the certificate,

AZ caliteations have been canducted In The clased iabariary facity: emdrcomant temparature (22-= 3)°C and humidity < 70%
Callorabion Equipenent used (M&TE critical for calibestion)

|14

HCT-A-1512-F006-1

Primary Standards Cai Date (Gertificale N6.) Scheduied Calibration

Powar meder EPM-1424 GE37ABOTO4 07-0ct-14 (Na. 217-02020) Oct-15

Power sensor HP 8481A | US37290783 07-Oct-14 (No, 17-02020) 0ct-15

Powar sansor HP 84814 | My2 1082317 O7-Oct-14 (Na. 217-02021) Oct-15

Feterence 20 9B Atlenuator SN: 5058 (20k) 01-Apr5 (No, 20702131) Mar-16

Tyse-N mismalch combination SN S0472 106327 O1-Apr-15 (No. 217-02134) Mar-16

Pefarence Probs ES30V3 | SN: 3208 30-Dec-14 (No, ES3-4206_Dec14) Dec-15

DAE4 | sn: 601 18-Aug-14 (No. DAEG-E0T_Augt4) Aug-15

Secondary Standards liow Check Date {in house) Schoduled Check

RF generator RES SMT-06 | 100008 04-A1g-95 (i house check Oct-13) I houss check: Oct-16

Notwork Analyzor HP 8753E | US37950685 54208 18-05t-01 (in house chack Oct-14) 1 house check: Oct-15
Name Function Signature

Calibwated by: Lt Klysnor Labaratory Technician W ¢

Approved by Kalja Poxavic Technical Maniger

This calitestion cerificate hall not b reprocuced excegt in full without weittan approval of the labosstory

Issued: May 20, 2015

Cenificate No: D1900V2-56032_May15

Report No.

TEL: +82 31 645 6300
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FCC ID: A3LSMA7108 Issue Date: 12. 23. 2015

Calibration Laboratory of
Schmid & Pariner

Schweizerischer Kalibrierdienst

Service sulsse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland Swisa Calibration Service
Accrediied by the Swiss Accrediation Senvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multhiaterat Agreement for the recognition of 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) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques", June 2013

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

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

Additional Documentation:
d) DASY4/S 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
parallel to the body axis.

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

» 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 nomnalized: 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%.

Certiicate No: D1900V2-5d032_May15 Page 2ot 8
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Measurement Conditions
DASY system configuration, as far as nol given on page 1.
DASY Vaersion DASYsS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, d2 = 5mm
Frequency 1800 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were apphed.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220C 400 1.40 mhao/m
Measurad Head TSL parameters (220202)°C 38928% 1,37 mho/m £ 6%
Head TSL temperature change during test <05°C ——ee —
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mW input power 10.2 Wikg
SAR for nominal Head TSL parameters normaldized ta 1W 41.1 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL corxdition
SAR measured 250 mW input powes 533 Wikg
SAR for nominal Head TSL parameters nomalized 1© 1W 21.4 Wikg + 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1.52 mhoym
Measured Body TSL parameters {220+02)*C 52728% 1.5t 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 541 Wha
SAR for nominal Body TSL paramelers notmalized o 1W 21.7 Wikg + 16.5 % (k=2)
Certificate No: D1900V2-5d032_May15 Page3of 8
Report No. ) ) HCT CO., LTD.
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transiomed to {eed point 513Q+52i0
Return Loss -255dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point A74404+55Q
Retumn Loss -242d8B

General Antenna Parameters and Design

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

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

The dipole ks made of standard semirigid coaxial cabie, The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order 1o Imprave matching when lcaded according 1o the position as explained in the
"Measurement Conditions™ paragraph. The SAR data are not affected by this change, The gverall dipole length is still
according to the Standard,

No excassive force must be appiied 1o the dipole arms, because thay meght bend or the soldered connections neas the

feedpoint may be damaged.
Additional EUT Data
Manufaciured by SPEAG
Manufactured on March 17, 2003
Cortificate No: D1900V2-54032_May15 Page 4 of 8
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DASYS5 Validation Report for Head TSL

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

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

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

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

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(3, 5, 5); Calibrated: 30.12.2014;
e  Sensor-Surface; 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sno01; Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Senal: 1001

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

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

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

Peak SAR (extrapolated) = 18.6 W.’kg

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

Maximum value of SAR (measured) = .2 T Wikg

-3.60
-1.20
-10.80

-14.40

-18.00

0dB =127 W/kg = 11.04 dBW/kg
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impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

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

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

Medium parameters used: f = 1900 MHz: 6 = 1.51 S/m; & =527, p = 1000 kg."m"
Phantom section: Flat Scetion

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

DASYS52 Configuration:
« Probe: ESAIDV3 - SN3205; ConvF(4.65, 4.65, 4.65), Calibrated; 30.12.2014;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601; Calibrated: 183.08.2014
« Phantom: Flat Phantom 3.0 (back); Type: QDODOPS0AA; Seriak: 1002

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

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

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

Peak SAR (extrapolaied) = 17.3 W/kg

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

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

-1.60
-11.40

-15.20

-13.00

0dB =12.8 W/kg=11.07 dBW/kg
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Impedance Measurement Plot for Body TSL
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Zeughausstrasse 43, 8004 Zurich, Switzerland AN S Sswiss Calibration Service

Accradited by the Swiss Accreditation Sarvice (SAS)

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

Accreditation No.: SCS 0108

cient  HCT (Dymstec) Cortificate No: D2450V2-743_May15
CALIBRATION CERTIFICATE
Otject D2450V2 - SN: 743
Calibrstion procedure{s) QA CAL-0549 X
ration procedure for dipole validation kits above 700 MHz

Calioration date: May 19, 2015

Calitvation Equipment used (MATE uritical far calibration)

Primary Standards Lip#

This caibration cantificato documerits tha traceability 10 national standards, which reakza the physical units of measuremants (St}
The measurements and 1ha uncertainties with contidence probabiity ace given on tha loflowing pages and ane part of the cerificate.

Al cafibrations have been conducied in the clised laboralory facility: eavironment femparature {22 = 3)°C and humidity < 70%.,

Cal Data (Cortificate No.) Scheduled Catbration

Power meter EPM-442A | GB3T4807T04 O7-Oct-14 (N0, 24702020) Oct15

Oower sansor HP 84812 U837202783 07-Oct-14 (No. 217-02020) Oct-15

Power sensor HP B481A MY41092317 07-Oct-14 (No. 237-02021) 0415

Relerence 20 4B Attenis3lor | SN: 5058 (20K) 01-Apr-16 (No. 217-02531) Mar-16

Typa-N mismalch combination | SN 5047.2/06327  01-Ap-15 (No. 217-02134) Mar-16

Reference Probe ES30V3 | SN: 3205 30-Dec-14 {No. ES3-3205, Dect4) Dec-15

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

Seconditry Standards {E Check Dara (in house) Scheduled Check

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

Natwerk Analyzee HP 8753E \ US3A7TIe0Ess 54206 18-0ct-01 (in house chatk Oot-14) In house check: Oct-15
Name Function ¥ )

Calibrated by: Michaei Webat  Labaraiory Tachrician ? %__

A ’
Approved by: Katja Pokovic Tochnical Manager

Thiss calibeation ficate shall not be reoroducad axcept In ful without written aporoval of the laboratory

lssued: May 20, 2015

Certificate No: D2450V2-743_May15
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Calibration Laboratory of S, Schweizerischer Kalibrierdienst

Schmid & Partner oS Secvice suisse d élalonnage
Engineering AG e Servizio svizzero di tarslura

Zeughausstrasse 43, 8004 Zurich, Switzerland “ 4//'\\‘\\ Swiss Calibration Service

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

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

Multitateral Ag t for the recognition of callbration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,2

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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 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 Retumn Loss ensures low
reflected power. No uncertainty required.

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

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

« SAR for nominal TSL parameters: The measured TSL parameters are used to caiculate 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%.

Cetificate No: D2450¥2-743_May15 Page20f8
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Measurement Conditions
DASY system configuration, 8s tar as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The foliowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220'C 392 1,80 mho/m
Measured Head TSL parameters {22G6202)°C 37926% 1.84 mho'm £6 %
Head TSL temperature change during test <05°C - —
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.6 Wikg
SAR for nominal Head TSL parameters normalized to 1W 53.4 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm”® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.32 Wikg
SAR for nominal Head TSL parameters normalized to 1W 25.0 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220'C 527 1,95 mho/m
Measured Body TSL parameters (220 £0.2)°C 507 +6% 203 mhom £ 6%
Body TSL temperature change during test <05°C e 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 noménal Body TSL parameters nommalized o 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 narmatized to 1W 24.4 Wikg = 16.5 % (k=2)

Certiticate No: D2450V2-743_May15
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

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

Antenna Parameters with Body TSL

Impedance, translormed to feed point 5140 +81)Q
Return Loss -242dB

General Antenna Parameters and Design

l Electrical Detay (one direction) ] 1160 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connecied 1o the
sacond arm of the dipole. The antenna is therelore short-circuited for DC-signals, On some of the dipoles, stall end caps
are added 1o the dipole arms in order to improve 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 excessiva force must be applied 1o the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged,

Additional EUT Data

Manutactured by SPEAG
Manufactured on December 01, 2003

Certificate No: D2450V2-743_May15 Page 4ofd
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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
Mecdium parameters vsed: f = 2450 MHz: o = 1.84 §/m; &, =37.9; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEEAEC/ANSIC63.19-2011)
DASY52 Configuration:

« Probe: ES3DV3 - SN3203; ConvF(4.54, 4.54, 4.54); Calibrated: 30.12.2014;

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

« Electronics: DAE4 Sn601; Calibrated: 18.08.2014

« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA: Serial: 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 MH2z; 6 = 2,03 S/m; & =507 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;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phanton: Flat Phantom 5.0 (back); Type: QDODOPSOAA; Serial: 1002

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

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

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

Peak SAR (extrapolated) = 27.9 Wikg

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

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

dB8
0
-4.80
-3.60
-14.40
-18.20
-24.00
0dB = 17.7 Wikg = 1248 dBW/kg
Certificate No: D2450V2-743_May15 Page 7of 8
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

.,_u]u,,.h
A,

o

y & >t/ . S Schweizerischer Kalibrierdienst
Schmid & Partner % —c ¢ Servics sulsse diétaionnage
Engineering AG Ty Servizio svizzero di taratura

Zeughausstrasse 43, B004 Zurich, Switzertand o ,,ﬁ\x’ S  Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accraditation No: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA

Multitatersi Ag for the recognition of cafibration cestificates

cient  HCT (Dymstec) Certificate No: D2600V2-1015_Mar15
CALIBRATION CERTIFICATE

Object D2600V2 - SN: 1015

Cadbration procedure(s) QA CAL-05v9

Calibration procedure for dipole validation kits above 700 MHz

Calibraticn gate March 25, 2015

This catbration certificate documanits the receatidity 1o national slandadcs. whoch realize the physical units of moasurements (S1)
The moasuremaents and the uncenaniies with conSdenca peobatifity are given on the following pages and are pant of the cerlificate.

Al cafbiralions have been Conductas in the closed laboratory faclity: amironment temperature (22 + 5)'C and humidity < 70%

Caliteation Equipment used (M&TE cntical Sor calibration)

Primary Standards [1D# Cat Date (Gertiticate No.) Scheduled Cafbration
Power meter EPM-442A GBAETABOTO4 07-Oct-14 (No. 217-02029) Oct-15

Power sansor HP 84814 | Usa7202783 07-0c-14 (NG, 247-02020) 015

Power sensor HP 84814 ! MY41002317 070114 (No, 217-02021) Oct15

Relerence 20 B Attenuatos § SN: 5058 t20K) GA-Ape-14 (No. 217-01318) Apr15

Type-N mismaich combination | SN-5047.2/08327  OB-Ape-14 (No. 217:01921) Apt-15

Relerance Proba ES30V3 | S 2205 30-Dec14 (o, E533205_Dec14) Dec15

DAEA ISN 01 18-Aug-14 (No. DAES-8071_AugT4) Aug-15

Secondary Standards | ¢ Check Date (i house) Schaduted Chwck

AF genersioe RES SMT-06 100006 04-Aug-89 {in house check Oct-13) In house check: Oct-16
Netwark Anatyzer HP 87536 USH7300585 54206 1B-0ct-01 (in house chack Oct-14) In house check: Oct-15

Nama Function Signature

Calorated by Joton Kastratt wr:n% ( -
Aporoved by Katja Pokovic Tachnical Managor M

lesued: March 25, 2015

This caibration certilicate shal not be reprotucad sxcept in full without wiitten appraval of the laboratory

Report No. HCT CO., LTD.
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Calibration Laboratory of SN G Schwsizerischer Kalibcierdienst
Schmid & Partner ) c Service suisse d'étalonnage
Engineering AG B Servizio svizzero di taratura
Zeughausstrasse 43, BOO4 Zurich, Switzeriand s /.ﬁ.v* S swiss Calibration Service
Accreditad by the Swiss Accreditation Senvice [SAS) Accreditation No.! SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
MuRtiiateral Agreement for the rocognition of callbration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "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 GHzZ"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

HCT CO,, LTD.
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Measurement Conditions
DASY system configuration, as far as not ghiven on page 1.
DASY Version DASYS Vv52.8.8
Extrapoiation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 390 1.96 mho/m
Measured Head TSL parametars (220£02)C 372=26% 200mhom=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 Caondition
SAR measured 250 mW input power 14.4 Wikg
SAR for nominal Head TSL parametess normalizad to 1W 56.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power B8.40 Wikg
SAR for nominal Head TSL parameters nommalized to W 25.3 W/kg = 16,5 % (k=2)
Body TSL parameters
The following parameters and calculations ware appiied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 525 2.16 mhofm
Measured Body TSL parameters (22.0£0.2) °C 303+68% 2.20 mho/m £ 6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL
SAR averaged over 1 ¢m® (1 g) of Body TSL Condition
SAR measurad 250 mW inpul power 14.1 Wikg
SAR for nominal Bedy TSL parameters normalized 10 1W 55.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 6,27 Wikg
SAR for nominal Body TSL parameters normalized to 1W 24.8 Wikg = 16.5 % (k=2)

Report No.
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 50.002-21 O
Return Loss -33548

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4660-19jQ
Retum Loss ~278dB

General Antenna Parameters and Design

[ Etectricat Detay (one diraction) | 1.150 ng

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

The dipole i3 made of standard semirigid coaxial cable. The canter conductor of the ieeding line is directly connected to the
sacond am ol the dipode. The antenna is theralore short-circuited for DC-signals. On some of the dipoles. small end caps
are added to the dipole anms in order 10 mmprove 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

accovding 10 the Standard.
No excessive force must be applied to the dipole arms, because they might bend or the soldered connactions near the
feedpoint may be damagead.
Additional EUT Data
Manutactured by SPEAG
Manutactured on October 30, 2007
Report No. HCT CO,, LTD.
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DASYS5 Validation Report for Head TSL
Date: 20.03,2015
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1015
Communication System: LD 0 - CW; Frequency: 2600 MHz
Medium parameters used: = 2600 MHz; o =2 S/m; g, = 37.2; p= 1000 kg/m”

Phantom section; Flat Section
Messurement Standard: DASYS (IEEE/IEC/ANST C63.19-2011)

DASYS52 Configuration:
o  Probe: ES3DV3 - SN3205: ConvF(4.49, 4,49, 4.49); Calibrated; 30.12.2014;
o Sensor-Surface: Imm (Mechanical Surface Detection)
« Eiectronics: DAE4 Sn601, Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 (front): Type: QDOOGOPS0AA; Serial: 1001

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

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

Reference Value = 102.2 V/m; Power Drift = (.03 dB

Pcak SAR (extrapolated) = 30.4 W/kg

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

Maximum value of SAR (measured) = 18.9 Wikg

o
ne

2500

0 dB = 18.9 W/kg = 12,76 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Dute: 25.03,2015

Report No.

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

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

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

Measurement Standard: DASYS (IEEE/IEC/ANS] C63,19-2011)

DASYS52 Configuration;
« Probe: ES3DV3 - SN320S; ConvF(4.13, 4.13, 4.13); Calibrated: 30.12.2014;
« Sensor-Surface: Imm (Mechanical Surface Detection)
« Electronics: DAE4 Sn60 1 Calibrated: 18.08.2014
»  Phantom: Flat Phantom 5.0 (back): Type: QDOOOPS0AA: Serial: 1002

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

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

Reference Value = 96.03 Vim; Power Drifl = 0.03 dB

Peak SAR (extrapolated) = 29.2 Wikg

SAR(1 g) = 14,1 W/kg: SAR(10 2) = 6.27 Wikg

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

dB8
0

-5.00
-10.00
-15.00

-20.00

-25.00

0dB = 8.6 Wikg = 12.70 dBW/kg
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Impedance Measurement Plot for Body TSL
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Accreditation No.:. SCS 0108

cient  HCT (Dymstec) Certificate No: DSGHzV2-1107_Jan15
CALIBRATION CERTIFICATE
aject D5GHzV2' - SN:1107
Calibration procecre(s) QA CAL-22.v2 :
Calibration procedure for dipole validation kits between 3-6 GHz
Caldration date:

January 28, 2015

This calibration certificate documents the tracaabiity 1o national standards, which realizs the pysical units of measurerments (S1)
The m s and the uncertainties with confidenca probability are ghven on the following pages and are part of the certificate.

All caibrations hizve bean conduciad in the Sosed laboratory faclity: environment lemperaiure (22 + 2)°C and humidity < 70%.

Caltration Equipment usad (MATE critical for calibmtion)

Primary Standards 104 Cat Date {Certificase No.j Scheguled Cafibration
Powar metor EPM42A GB37480704 07-0cs-14 (No, 217.02020) Ocr-18
Powar sensor HP 8481A USI7T292783 07-0ct-14 (No, 217-02020) Oct-16
Power seasor HP 84814 MYA1002317 07-0c2-14 (No, 217.02021) Oct-1%
Refamnce 20 (83 Attenualor SN 5058 (20%) 03-Apr-14 (No. 217-01918) Ape1b
Type-N mamatch comisnation SN! 5047 2 / D5327 03-Apr-14 (No. 217-01821) Apras
Retarsnck Probe EXaDV4 SN: 3503 30-Dec-14 (No, EX3-3500_Dec14) Dec-15
DAE4 SN 601 18-AuQ-14 (No. DAES-B01_Aug14) Aug-15
Secondary Standards 1D ¥ Check Date (in house) Scheduled Check
RF ganarator RAS SMT-06 100005 04-Aug-91 {In house chack Oct-13) In house check: Oal-16
Network Analyzer HP 8755E USS7390665 S4206 18-Oct-01 (in house check Oct-14) In house check: Oct-15
Name Funcsion Signaiure
Callbreted by Michael Wabsr Laboratory Technican ”M
| Appraved by: Kafja Pokovic. Technical Manages

e =

Isswad: January 2§, 2015

| This cadbration certificate shad not be reproducad exceat i kil wihaut written approval of the laboratary.
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Calibration Laboratory of

r SR, Schweizerischer Kalibrierdienst
Schmid & Partner % S Service sulsse ¢étalonnage
Engineering AG z X C' Serviuo swtzzero 6i tarstura
Zeughausstrasse 43, 8004 Zurich, Switzeriand % ,ﬁw\? S  Swiss Calibration Service
"afrala WY
Accrediled by the Swiss Accreditation Sarvice (SAS) Accreditstion No.: SCS 0108

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

Glossary:

TSL tissue simuiating 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) IEC 62209-2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld
and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to
6 GHz: Human models, Instrumentation, and Procedures”; Part 2: “Procedure to determine
the Specific Absorption Rate (SAR) for including accessories and multiple transmitters”,
March 2010

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

DASY Version DASYS V5288

Extrapolation Advanced Extrapolation

Phantom Modular Fiat Phantom V5.0

Distance Dipole Center - TSL 10mm with Spacer

Zoom Scan Resolution dx, dy 5 4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5200 MHz = 1 MMz
5300 MHz + 1 MHz

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

Head TSL parameters at 5200 MHz

The following parameters and calculations were appiied,

Temperature Permittivity Conductivity

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

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

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

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

SAR measured 100 mW input power 7.89 Wikg

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

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

SAR measured 100 mW input power 2.26 Wikg

SAR for nominal Head TSL parameters normalized to 1W 22.6 Wikg + 12,5 % (k=2)
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Head TSL parameters at 5300 MHz
The following parameters and calculations were apphed.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 20°C 35.9 4.76 mho/m

Measured Head TSL parameters (220+£02)°C HB1:£68% 4.66 mho/m 4 6 %

Head TSL temperature change during test <05°C
SAR result with Head TSL at 5300 MHz

SAR averaged over 1 em® (1 g) of Head TSL Candition

SAR measured 100 mW input power 8.08 Wikg

SAR for nominal Head TSL parameters nomalized to TW 80.8 W/ kg = 19.9 % (k=2)

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

SAR measured 100 mW input pawer 2.32 Wikg

SAR for nomingl Head TSL parameters normalized to 1W 23.2 Wikg = 19.5 % (k=2)

Head TSL parameters at 5500 MHz
The following parameters and calculations were applied

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 356 4.96 mho/m
Measured Head TSL parameters {(220:02)°C 350+6% 4.86 mho/m 6%
Head TSL temperature change during test <05°C - -

SAR result with Head TSL at 5500 MHz

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

SAR measured 100 mW input power 8.16 Wikg

SAR for nominal Head TSL parameters normalized to 1W 81.6 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition

SAR measured 100 mW input power 2.32 Wikg

SAR for nominal Head TSL parameters normalized ta 1W 23.2 Wikg £ 19.5 % (k=2)

Cenificate No: D5GHzV2-1107_Jan15 Page 4 of 16
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Head TSL parameters at 5600 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity

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

Measured Head TSL parameters {2204+02)°C 357:6% 4,97 mho/m £6 %

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

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

SAR measured 100 mW input power B8.15Wikg

SAR for nominal Head TSL parameters normalized to 1W 81.5 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2.32 Wikg

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

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

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

Measured Head TSL parameters {220202)°C 35426% 518 mhoim 26 %

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

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

SAR measured 100 mW input power 7.78 Wikg

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

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

SAR measured 100 mW input power 221 Whg

SAR for nominal Head TSL parameters normahzed to TW 22.1 Wikg = 19.5 % (k=2)
Centificate No: DSGH2zV2-1107_Jan15 Page Sof 16

HCT CO., LTD.

Report No.

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

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

188 of 201



HET R, LT

HCT-A-1512-F006-1

FCC ID: A3LSMA7108 Issue Date: 12. 23. 2015
Body TSL parameters at 5200 MHz
The foflowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 49.0 5.30 mho/m
Measured Body TSL parameters (22.0+£0.2)°C 494:6% 542 mho/m + 6 %
Body TSL temperature change during test <05°C - —
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.36 Wikg
SAR for nominal Body TSL parameters normalized to 1W 73.8 Wikg = 19,9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 100 mW input power 2.05 Wikg
SAR for nominal Body TSL parameters normatized o tW 20.6 Wikg = 19.5 % (k=2)
Body TSL parameters at 5300 MHz
The {following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 489 5.42 mho/m
Measured Body TSL parameters (220 £ 0.2)“C 492+6% 5.55 mho/m + 6 %
Body TSL temperature change during test <05°C e
SAR result with Body TSL at 5300 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.34 Wikg
SAR for nominal Body TSL parameters normalized to 1W 73.5 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 100 mW Input power 2.05 Wkag
SAR for nominal Body TSL parameters normalized to 1W 20.6 W/kg = 19.5 % (k=2)
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Body TSL parameters at 5500 MHz
The following parameters and calculations were appled.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 436 5.65 mho/m
Measured Body TSL parameters (220+02)°C 48926% 5,82 mho/m £ 6 %
Body TSL temperature change during test <Q5°C e e
SAR result with Body TSL at 5500 MHz
SAR averaged over 1 cm’ {1 g) of Body TSL Condition
SAR measured 100 mW input power 7.87 Wikg
SAR for nominal Body TSL parameters normalized to 1W 78.9 Wikg + 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 100 mW input power 218 Wikg
SAR for nominal Body TSL paramel@rs normalized to 1TW 21.9 Wikg = 19.5 % (k=2)
Body TSL parameters at 5600 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 485 5.77 mhoim
Measured Body TSL parameters (22.0+0.2)"C 48.7+6% 5.96 mho/m £ 6 %
Body TSL temperature change during test <05°C e —eee
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.75 Wikg
SAR for nomingl Body TSL parameters nomalized to 1W 77.7 Wikg = 19.8 % (k=2)
SAR averaged over 10 cm’ {10 g) of Body TSL condition
SAR measured 100 mW Input power 215 Wikg

SAR for nominal Body TSL parameters

normalized 10 TW

21.6 W/kg = 19.5 % (k=2)
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Body TSL parameters at 5800 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 482 6,00 mho/m

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

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

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

SAR measured 100 mW input power 7.51 Whkg

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

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

SAR measured 100 mW input power 2.07 Wikg

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

Impedance, Iransformed to feed point 4A77Q-941Q

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

Impedance, transiormed to feed point 491 0-69K2

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

impedance, transformed 10 teed point 504 Q-45iQ

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

impedance, transformed 1o feed point 536Q-5810

Retum Loss <237 4B
Antenna Parameters with Head TSL at 5800 MHz

Impadance, transformed 1o feed point 543Q-5402

Return Loss -236d8
Antenna Parameters with Body TSL at 5200 MHz

Impadance, transtormed to feed point 47.30-82Q

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

impedance, transformed to feed polnt 4A960Q-65K

Return Loss -23.7dB
Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed 1o feed point 5070Q-38)2

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

Impedance, transformed to feed point 5410Q-54 40
Retumn Loss -238d8

Antenna Parameters with Body TSL at 5800 MHz

Impedance, ransformed 1o feed point 5480-4310Q
Return Loss -242d8

General Antenna Parameters and Design

| Etectrical Delay (one direction) | 1.195 ns |

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

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

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 11, 2011
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DASYS5 Validation Report for Head TSL

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

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

Medium parameters used: f= 5200 MHz; o = 4,56 S/m; & = 36.3; p = 1000 kg/m’ , Medium parameters
used: 1= 5300 MHz;, 6 =4.66 S/m; &, =361, p= 1000 kglm" , Medium parameters used: f = 5500 MHz; 6 =
4.86 S/m; & = 35.9; p = 1000 kg/m’ , Medium parameters used: f = 5600 MHz:; o =4.97 8/m; &, =35.7:p=
1000 kg/m" , Medium parameters used: f = 5800 MHz;: ¢ = 5.18 S/m; € = 35.4; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS52 Configuration:

o Probe: EX3DV4 - SN3503; ConvF(5.51, 5.51, 5.51); Calibrated: 30.12.2014, ConvF{(5.21, 5.21,
5.21); Calibrated: 30.12.2014, ConvF(5.12, 5.12, 5,12): Calibrated: 30.12.2014, ConvF(4.92, 4,92,
4.92); Calibrated: 30.12.2014, ConvF(4.9, 4.9, 4.9); Calibrated: 30.12.2014;

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

« Electronics: DAE4 Sn601; Calibrated: 18.08.2014

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

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

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

Peak SAR {extrapolated) = 28.8 Wikg

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

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

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

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

Peak SAR (extrapolated) = 30.3 W/kg

SAR(1 g) = 8,08 W/kg; SAR(10 g) = 2,32 W/kg

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

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

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

Peak SAR (extrapolated) = 32,2 Wikg

SAR(1 g) = 8,16 W/kg; SAR(10 g) = 2,32 Wikg

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

Reference Value = 64.39 Vim; Power Drift =0.04 dB

Peak SAR (extrapolaied) = 32.2 Wikg

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

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

Reference Value = 61,53 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 32.0 W/kg

SAR({1 g) = 7.78 W/kg: SAR(10 g) = 2.21 W/kg

Maximum valuc of SAR {measured) = 18.5 W/kg

dB
0

-6.00

-12.00
-18.00
-24.00

-30.00

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

Cor

Av
XES

Mg

28 Jan 2945
1:47.746 0 —944320a 31239 pF
e ey

17:29:54
T 208,090 P0G MH2

CHZ $34 106G 5 OB/REF =28 o8 A-28,095 483 209,880 08D MHz
| |
. - - + - - + -
TN T - -
1] - . - l »>- > 2 - R —
Cor |
SUvY S S— 4 i i 4 4
K\f_\'\j{ l ]
4 i ; T’:Wb—d___ <
3
v ! A4
1%° ¢
|
Hld 13 -+ -+ +- — — —4— —
| R ——

BTART S BOA.G00 808 Mix

5 CIRSSEES BSOS
STOP & 022.900 808 MMz

CHL Narkers
245093 ¢

5.62008 GH>

5843853
5. 80060 GH2

CH2 Markers

21-22.679 dB
.302¢8 GHx

$-26,164 dB
S.5e00@ GHx

423,662 dB
S.69002 GHx

B-22.562 dB
5.80008 GHx

Centificate No: D5GHzVZ-1107_Janis

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

Page 130f 16

HCT CO,, LTD.

TEL: +82 31 645 6300 FAX: +82 31 645 6401

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

196 of 201



HET R, LT

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

DASYS5 Validation Report for Body TSL

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

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: 58() MHz

Medium parameters used; = 5200 MHz; o = 5.42 S/m; &, = 49.4; p = 1000 kg/m’ , Medium parameters
used: f = 5300 MHz; o = 5.55 S/m; & =49.2; p = 1000 kg/m’ , Medium parameters used: f = 5500 MHz; 6 =
5.82 S/m; g =48.9; p= 1000 kg/m’ , Medium parameters used: f = 5600 MHz; ¢ = 5.96 S/m: ¢, = 48.7; p=
1000 kg/m’ , Medium parameters used: f = 5800 MHz; 6 = 6.25 S/m; &, = 48.4; p = 1000 kg/m’

Phantom section! Flat Section

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

DASY 52 Configuration:

»  Probe: EX3DV4 - SN3503; ConvF(4.95, 4,95, 4.95); Calibrated: 30.12.2014, ConvF(4.78, 4,78,
4.78); Calibrated: 30.12,2014, ConvF(4.45, 4.45, 4.45); Calibrated: 30.12.2014, ConvF(4.35, 4.35,
4.35); Calibrated: 30.12.2014. ConvF(4.32, 4.32, 4.32); Calibrated: 30.12.2014;

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

s Electronics: DAE4 Sn601; Calibrated: 18.08.2014

=  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002
« DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 58.76 Vim, Power Drift = -0.00 dB

Peak SAR (extrapolated) = 28.7 W/kg

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

Maximum value of SAR (measured) = 16.9 Wikg

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

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

Peak SAR (extrapolated) = 29.4 Wikg

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

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

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

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

Peak SAR (extrupolated) = 33.5 Wikg

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

Maximum value of SAR (measured) = 18.8 W/kg

Certificate No: DSGHzV2-1107_Jan15 Page 14 of 16
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 57.52 V/im; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 34.1 W/kg

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

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

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

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

Peak SAR (extrapolated) = 34.8 Wikg

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

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

dB
—0

-10.00
-20.00
-30.00

-40.00

-50.00

0dB =169 W/kg= 1228 dBW/kg
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Impedance Measurement Plot for Body TSL
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Attachment 5. —= SAR Tissue Characterization

The brain and muscle mixtures consist of a viscous gel using hydrox-ethyl cellulose (HEC) gelling agent and
saline solution (see Table 3.1). Preservation with a bacteriacide is added and visual inspection is made to
make sure air bubbles are not trapped during the mixing process. The mixture is calibrated to obtain proper
dielectric constant (permittivity) and conductivity of the desired tissue. The mixture characterizations used for
the brain and muscle tissue simulating liquids are according to the data by C. Gabriel and G. Hartsgrove.

Ingredients Frequency (MHz)
(% by weight) 1900 2450 -2 700 5200 - 5 800
Tissue Type Head Body Head Body Head Body Head Body
Water 40.45 53.06 54.9 70.17 71.88 73.2 65.52 78.66
Salt (NaCl) 1.45 0.94 0.18 0.39 0.16 0.1 0.0 0.0
Sugar 57.0 44.9 0.0 0 0.0 0.0 0.0 0.0
HEC 1.0 1.0 0.0 0 0.0 0.0 0.0 0.0
Bactericide 0.1 0.1 0.0 0 0.0 0.0 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 19.97 0.0 17.24 10.67
DGBE 0.0 0.0 44.92 29.44 7.99 26.7 0.0 0.0
Diethylene glycol hexyl ether - . . - _ _ 17.24 10.67
Salt: 99 % Pure Sodium Chloride Sugar: 98 % Pure Sucrose
Water: De-ionized, 16M resistivity HEC: Hydroxyethyl Cellulose
DGBE: 99 % Di(ethylene glycol) butyl ether,[2-(2-butoxyethoxy) ethanol]
Triton X-100(ultra pure): Polyethylene glycol mono[4-(1,1,3,3-tetramethylbutyl)phenyl] ether

Composition of the Tissue Equivalent Matter
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Attachment 6. — SAR SYSTEM VALIDATION

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

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

Probe Dielectric Parameters CW Validation Modulation Validation‘
Ca:;l?)ri?]ttlon Dipole Date Measured Measured Sensitivit Probe ' Probe MOD. | Duty P
Permittivity Conductivity Y Lineari Isotropy Type |Factor
441 0.88

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

10 | 1631 [ET3DV6 | Head | 835 2015.02.09 41.6

2 1609 [ET3DV6 | Body | 835 | 441 |2015.02.06 55.4 0.97 PASS | PASS | PASS |[GMSK|PASS| N/A
2 1609 [ET3DV6 | Head (1900 5d032 | 2015.06.04 40.1 1.39 PASS | PASS | PASS |[GMSK|PASS| N/A
2 1609 [ET3DV6 | Body (1900 5d032 | 2015.06.04 52.4 151 PASS | PASS | PASS |[GMSK|PASS| N/A
12 | 7370 |EX3DV4 | Head (2450 743 | 09/14/2015 38.6 1.83 PASS | PASS | PASS [OFDM| N/A |PASS
12 | 7370 |EX3DV4 | Body (2450 743 | 09/15/2015 53.6 1.93 PASS | PASS | PASS [OFDM| N/A |PASS
5 3903 |EX3DV4 | Head [2600| 1015 |2015.10.07 39.2 1.98 PASS | PASS | PASS | NA | N/A | NA
5 3903 |EX3DV4 | Body [2600| 1015 |2015.10.08 52.7 2.14 PASS | PASS | PASS | NA | N/A | NA
3 3797 |EX3DV4 | Head |5300| 1107 | 02/16/2015 35.7 4.75 PASS | PASS | PASS [OFDM| N/A |PASS
12 | 7370 |[EX3DV4| Body [5300| 1107 |09/15/2015 49.3 5.36 PASS | PASS | PASS |OFDM| N/A |PASS
3 3797 |EX3DV4 | Head [5800| 1107 |02/16/2015 35.1 5.29 PASS | PASS | PASS |OFDM| N/A |PASS
12 | 7370 |[EX3DV4| Body [5600| 1107 |09/15/2015 48.1 5.67 PASS | PASS | PASS |OFDM| N/A |PASS

SAR System Validation Summary 19

Probe Dielectric Parameters CW Validation Modulation Validation
Ca:ial?)ri?]ttion Dipole Date Meaguye;d Measurpd Sensitivity 'Pmb'elJ Probe MOD. | Duty PAR
Permittivity Conductivity Linearitylsotropy Type |Factor
12 | 7370 |EX3DV4 | Body (5300 1107 | 09/15/2015 49.3 5.36 PASS | PASS | PASS [OFDM| N/A |PASS
12 | 7370 |EX3DV4 | Body (5800( 1107 | 09/15/2015 47.6 6.2 PASS | PASS | PASS [OFDM| N/A |PASS

SAR System Validation Summary — Extremity SAR Considerations

Note;

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