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Calibration Equipment used (MATE crifical for caibeation)

Primary Standards 0 Cal Dano (Certiticatu No.) Scheduled Calibration

Poaer moter E44 168 GBa12a3874 (3-Age-14 (No. 217.01811) Ape15

Power sensor 44124 MY41498087 03-Apr-14 (No. 217-01811) Apr15

Relerence 3 dff Atenuator | SN S5054 (3c) 03-Agr-14 (No. 217-01815) Apr-15

Hotorance 20 0B Atte SN 85277 (20%) 03 Agc. 14 (No 217-01919) Agr15

Reference 30 0B Attenustor | SN 55128 (308} _ 03 Apr-14 (No_217-01820) Ape 15

Rol Probe ES30V2 SN: 3013 30-Dec-14 (No. ES3-3013_Dec14) Dec-15

DAES N 650 14-Jan-\5 (No DAE4-660_Jan15) | Jan 36

Secordary Stardarts D Check Cate (in bouse) Scheduied Chack

RF generalor HP BE4BC US3642001700 & Aug 95 (i house check Apr-13) in house check: Apr-16

Natwork Anslyzer HP 8753€ | US37390585 180101 (i house check Oct-14) | In house chedk: Oct-18
Function

Caliorated by :

Approved by

Isaued: Jusunry 28 2015

This calibraion cenificate shal not be reproduced except in full without writlen approval of the laborstory,
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FCC ID: A3LSMJ500Y Issue Date: Jul. 15, 2015

Calibration Laboratory of vy

P Schwaizerischer Kalibrierdi

Schmid & Partner %‘é g Service suisse d'italonnage
Engineering AG g s Servizic svizzero d| taratura

Zoughausstrasse 43, 8004 Zurich, Switzertand "@J Swiss Callbration Servics

Accradited by the Swiss Accreditation Saevice (SAS) Accraditaion No.: SCS 0108

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

Multiiateral Agroement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx.y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y,z

DCP diode compression point

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

ABCD modulation dependent linearization parameters

Polarization ¢ 1 rotation around probe axis

Polarization & 8rotahonaroundanaxlsmausIn(hophnenamalﬁop«obeaxis(mmwamtcmm).

Le., 8 =0 is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robol coordinate system

Calibration is Performed According to the Following Standards:

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

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

Methods Applied and Interpretation of Parameters:

« NORMxy.z Assessed for E-fisld polarization 8 = 0 (f < 900 MHz In TEM-cell; { > 1800 MHz: R22 wavagquide).
NORMx.y.z are only intermediate values. |.&., the uncerainties of NORMx.y,z does not affect the E-field
uncerainty inside TSL (see below ConvF).

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

. DCPx.y,zWamwmuhlmmmmmmmdmmmdwsmmmcw
signal (no uncertainty required), DCP does not depend on frequency nor media

. PAR:PARlsmePeakmAvnngeRmmaHsno(cdimwdbmdmlmdbasedmmougml
characteristics

e Axyz Bryz Cxyz Dxyz VRxyz A B C Dare numerical inearization parameters assessed based on
mcdmdpowermepfotspeeiﬁ:modumlmsignalTheparametewsdonmdmndonfrememynor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters: Assessed in flal phantom using E-fieid {or Temperature Transfer
Standard for f < 800 MHz} and inside waveguide using analytical fisld distributions 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
usad in DASY4 software lo improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
bNORMx.y,z'meth«ubyMuMimyoonnpondsmﬁmlgwenfaCva.Ahmmymmm
ConvFisuaedeASYvunionAAandhig!mwhbhalowsemndtng«wvaﬂdhyfrmtSOMszt100
MHz,

. Sphwicalmmpy(mdmmlmmmwpy)zmaﬁalddlowgmdlm roalized using a flat phantom
exposed by a patch antenna.

. SanOﬂutmenmomammmMoMMMmmmmmmmmw
{on probe axis), No tolerance required.

« Connector Angle: Themusnmummmhmmwmummmmmx (no

uncertainty required).
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FCC ID: A3LSMJ500Y Issue Date: Jul. 15, 2015

ET3DVE - SN/1631 January 28, 2015

Probe ET3DV6

SN:1631
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Calibrated: January 28, 2015

Calibrated for DASY/EASY Systems
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HET R, LT

FCC ID: A3LSMJ500Y Issue Date: Jul. 15, 2015

ETIDVE- SN18MY January 28, 2015

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

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2) |
Norm (uVi(Vim)y' )" 1.77 1.82 1.72 +101 %
DCP (mV)" 101.9 90.0 101.4
Modulation Calibration Parameters
uiD l Communication System Name A | B c 3 VR Unc
! d8 | dBVuV a8 mv (k=2)
o = X | 00 0.0 10 | 000 | 2573 | #35%
Y | 00 0.0 1.0 2278
z 00 00 1.0 2514

The reported uncertainty of measurement is stated as the standard uncertainty of measurementl
multiplied by the coverage factor k=2, which for a normal distribution corresponds lo a coverage
probability of approximately 895%

* The uncenainties of NormX.Y 2 do not affect the E*-bekd uncanmnty inside T5L (see Pages 5 and &).
¥ Numerical inesrization parsnieler uncenainty nol reguired

 Uncertainty ts determned using the max. deviation from lnuer applying rectangulir distributon and is expressed lor the square of the
Tkl valus
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HET R, LT

FCC ID: A3LSMJ500Y

Issue Date: Jul. 15, 2015

ETIOVE- SN:1631 January 28, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

- (MHz)© nmu'&' “?::ne;'m ConvFX | ConvFY | ConvFZ il Alpha ® m" ?un-g)'

300 453 0.87 767 7.67 7.67 0.20 225 | £133%
450 435 0.87 7.47 747 7.47 0.26 275 | #133%
750 419 0.89 6.65 6.65 6,65 0.56 198 | £120%
835 415 0.90 637 6.37 6.37 0.30 300 | £120%
900 415 0.97 6.25 6.25 6.25 0.30 3.00 £120%
1750 40.1 137 5.34 5.34 5.34 0.56 254 +120%
1900 40.0 1.40 5.09 5.09 5,00 0.80 208 | £120%
1950 40.0 1.40 4.92 492 4.92 0.80 205 | £120%
2300 395 1.67 4.77 477 ATT 0.80 190 | £120%
2450 392 1.80 4.52 4.52 452 | 080 1.90 £12.0%

“ Frequency mmmmuxmoumwy.ppnulormsv'ummw(nomamaunwmono som Yh-
nd the y foe the

uncartanty is tho RSS of the CanviF unceriainty at y bana
bedow 300 MHz is £ 10, 25, 40, SOawmmuforCNmade 54,1268, mmmmwwv AbowSGﬁxhnqancy
VMWNNNWIO' 110 MHz

" AL frequencies below 3 Gz, the valdiy of lissue parameters (¢ and o) Gan be relaxsd 10 + 10% If bguid compensation formude s spphed to
measured SAR valuea. At frequencios above 3 GHz. the valdity of Issua parameters (c and o) m resirictad 10 £ 5%, The uncertainty is the RSS of
mmrummymmwwmmm

SPEAG warmants thet the remaining Jevianon due 1o the boundary effect alter compansation =

d during
mmmnnwwmamwm £ 2% for fraquencees betwoen 3.4 Gz at any distance kanger than half the probe tp
dsmeter from the boundary.
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HET R, LT

FCC ID: A3LSMJ500Y Issue Date: Jul. 15, 2015

ETI0VE- SN:1631 January 28, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative | Conductivity Depth® | Unct
f(MHz)® | Parmittivity" (Stm)* ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
300 58.2 0.92 7.39 7.39 7,39 015 | 170 | £133%
450 56.7 0.94 7.54 7.54 7.54 048 | 211 | $133%
750 55.5 0.96 6.26 .26 6.26 028 | 300 | £120%
835 55.2 0.97 622 6.22 622 | 031 288 | £120%
1750 534 1.49 4.87 4.87 4.87 078 | 250 | £120%
1900 53.3 1.52 487 4.67 467 080 | 240 | £120%
2450 52.7 1.95 | a2 424 | 424 0.80 180 | £120%

‘memmowoquz1oomo:wmnumsvvumnqwiumzy.ucurmmm:ww The
mmnam&um%mummmuwwmwwm Frequency vakdty
Below 300 MHz & + 10, 25, 40, 50 and 70 MHz for ConvF assessments ol 30, 4. 128, 150 and 220 MHZ respectively. Above 5 Giz fraquency
validty can be mxdended to & 110 MHz
‘NWW36m4mvﬂﬂydmm(‘mﬂmb¢wwm:lmntlmdmp«mmmn-pdmn
measures SAR visiues. At requoncies pbove 3 GHz, the validity of bssue parameters (r and o) W msiricied o + 5% The uncenainty & the RSS of
the ConvF uncertainty for indicatod target Esaue porsmelors

i Alpha/Depih are detamningd durng caiibraion. SPEAG warants tat the ramaining Cevason due 10 ihe boundary effect aflar compensatian i
ahuysb»mmnm'orm-rmbebwssl-umubolow:nhmmﬂnMG&nmmmvaMwa
dacnstar from the boundary
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HET R, LT

FCC ID: A3LSMJ500Y

Issue Date:

Jul. 15, 2015

ET30VE- SN:1631

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

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

FCC ID: A3LSMJ500Y Issue Date: Jul. 15, 2015

ETIDVE~ SN:1631 Janunry 28, 2015

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22
. R s S ¢ optor
. L J " e - o
Tot X Y Z Tox X Y b4

0 I et St BB G i P § il GG B GG

Error [dB)

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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HET R, LT

FCC ID:

A3LSMJ500Y

Issue Date:

Jul. 15, 2015

ETIOVE- SN. 1831

Certificate No: ET3-1631_Jan15

Report No.
HCT-A-1507-F002-1

January 28, 2015

Dynamic Range f(SARpcad)
(TEM celi , fovu= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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HET R, LT

FCC ID: A3LSMJ500Y Issue Date: Jul. 15, 2015

ETIDV6- SN:16M1 January 28, 2015

Conversion Factor Assessment

f= 800 MHz. WGLS RS (H_convF) f= 1750 MHz, WGLS R22 (H_comF)

L] " x x < . L k 4 R "

Ll llfnl " e = Eat
Deviation from Isotropy in Liquid
Error (6, 8), f =900 MHz
0
:)a il

Deviation

' bdoee
asgefbawﬁ

45

10 -08 -08 -04 02 0OC 02 04 06 0B 10
Uncortainty of Spherical isotropy Assessment:  2.6% (k=2)
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HET R, LT

FCC ID: A3LSMJ500Y Issue Date: Jul. 15, 2015

ET3DVE- SN:1631 January 28, 2015

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

Other Probe Parameters
Sensor Arrangement Triangular
‘Connector Angle (*) S 1369 |
Mechanical Surface Detection Mode ' enabled
Optical Surface Detection Mode disabled
"Probe Overall Length 337 mm
Probe Body Diameter 10 mm
' Tip Length 10mm |
Tip Diameter | 68 rrF
Probe Tip to Sensor X Calibration Point 27 mm |
Probe Tip to Sensoc Y Calibrabon Point 2.7 mm
Probe Tip 1o Sensor Z Calibration Point ‘ 2.7 mm
Recommended Measurement Distance from Surface 4mm
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HET ER TR

FCC ID: A3LSMJI500Y Issue Date: Jul. 15, 2015
Calibration Laboratory of \\_9/ S Schweizerischer Kasbrisrcsanct
Schmid & Partner G Service suisse detalonnage

Engineering AG D g Servisio svizzero o taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland 2 Swiss Calitration Servioe
Accredied by the Swiss Accreditaton Sanvice (SAS) Accreditation No.; SCS 108
The Swiss Accroditation Service is one of the signatories to the EA
Multilateral Agresenent for the recognition of calibration certificates
Caibration detn:

Thes calibration cortifioate documents tha dnty 10 of standands, which realize the physical units of measuremaents (S1)
e ants and the with probaebiity are gven on the folowng pages and ae part of the cecilicate

Calibration Equipment used (MATE crivcal for calibeation)

nmmmmammwwmmm:mwm<m.

Primary Stundards 0 Cal Date (Certificate No.) heduled Calibration
Power meter E44168 GBA1293874 03-Apr 14 (No. 217-01911) Ape-15
Fower sensor EA4124 MY 41408087 03-Apr-14 (No 217-01911) Aprit
Referonce 3 dB Atlenuator SN 55084 (3o U3-Apr-14 (No_ 247-01918) Apr-\%
Rad 2048 SN. S8277 (20 O3-Apr-14 (No_217-01618) Apr-15
Reference 30 d8 Attenuator SN 55128 (10%) 03 Agr-t4 (No. 217-01020) Ape-15
Rl Probe ES30V2 SN 3013 30.Dac-13 (No. ES3.3013 Dec13) Doc-14
DAE4 SN 788 N-Api-14 (No. DAEL TS _Aprid) Ape-15
Secontery Standards 1D Chock Data (n houss ) Scheduled Check
¥ 1 HP B0ASC USA642U01700 i house check Apr-1 1n house chack: Ape-18
Netw Analyzor HP §753E | US37300585 18-0ct-01 {in house check Oct-14) In house chack: Oct-15
Name F
c oy e "
Approved by
This calibrabon certificate shal not be regrod: & sxoept In full without writien appeoval of the laborstory.
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FCC ID: A3LSMJ500Y Issue Date: Jul. 15, 2015

Calibration Laboratory of
Schmid & Partner

Enginearing AG
Zoughaussirasse 43, 8004 Zurich, Switzerland

Accredied by he Swiss Acediation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemant for the recognition of catibration certificates

Glossary:

TSL tissue simulating liquid

NORMx.y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y.z

oce diode compression point

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

ABCD modulation dependent linearization parametears

Polarization ¢  rotation around probe axis

Potarization 8 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 to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "Procedure lo 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:
o NORMx,y,z. Assessed for E-feid polarization 8 = 0 (f <900 MHz in TEM-ceil; f > 1800 MHz: R22 waveguide).
NORMy.y.z are only intermediate values, i.e., the uncertainties of NORMx.y,z does not affect the £ fleld
uncertainty inside TSL (see below ConvF).

o NORM(f)x.y,z = NORMx,y z * frequency_response (see Fraquency Respanse Chart). This lineanzation is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

* DCPxy,z: DCP are numerical lineanzation pmmMusessedbesodm!hedatadpmsmwihcw
signal {no uncertainty required). DCP does not depend on frequency nor media.

e PAR: PARislhePeaktoAverageRatiothalBnotcaibrﬂedbutdetonnhedbasodonmugnal
characteristics

o Axyz Bxyz Cxyz Dxyz VRxyz. A B, C, D are numercal linearization parameters assessed based on
trndataolamsweephrspedﬁcmuaﬁondgml.mmmdomtxpendmmwmr
media. VR is the maximum calibration range axpressed in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters: Assessed in fat phantom using E-field (or Temperatura Transfer
Standard for { < 800 MHz) and inside waveguide using analytical fleld distributions 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 to the boundary. The sensitivity in TSL corresponds
10 NORMx.y,z * ConvF whereby the uncerainty corresponds 10 that given for ConvF. A frequency dependent
ConvF is used in DASY versimdAanngherMaummngﬂwvﬁduyfruntSOMﬂzmz 100
MHz.

. Sphmwwopy(aodowm!mlswnpy)-mahelddbwmmmuzadushgana!phumm
exposed by a patch antenna.

. SonwOﬂset.Thamnsuoﬁsetwmspondsmtheoﬁsdolwmnlmuemmmulmumm
(on probe axis). No tolerance required.

« Conneclor Angle: The angle is assessed using the information gained by determining the NORMx (no

uncertainty required).
Centificate No: EX3-3967_Dect4 Page 2 of 11
Report No. ) ) ~ HCTCO, LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 124 of 196

HCT-A-1507-F002-1 TEL: +82 31 6456300  FAX: +82 31 645 6401



HET R, LT

FCC ID: A3LSMJ500Y Issue Date: Jul. 15, 2015

EX30V4 - SN.3967 December 22, 2014

Probe EX3DV4

SN:3967

Manufactured:  September 30, 2013
Calibrated: December 22, 2014

Calibrated for DASY/EASY Systems

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

FCC ID: A3LSMJ500Y

Issue Date:

EX30V4- SN-2967

December 22, 2014

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

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uVi(Vimj')" 0.53 0.44 0.49 + 101 %
DCP (mV)® 93.9 96.2 102.2
Modulation Calibration Parameters
uvio Communication System Name A 8 [ [+) VR Unc~
g8 | dBVpv d8 mv (k=2)
0 cw X | oo 00 | 10 000 | 1480 | #30%
x ly 0.0 0.0 1.0 1340
| z| oo | oo 1.0 136.3 1

The reported uncertainty o
multiplied by the coverage
probability of approximately 95%.

f measurement is stated as the standard uncertainty of measurement
factor k=2, which for a normal distribution corresponds 10 a coverage

* The uncertainties of NormX.Y Z 6o oot atfoct the E”-field uncectainty inside TSL {see Pages 5 and 6)
¥ Numerical Sneanzasion paemulen unoertainty nat reguinsd
¥ Uncertainty is determinad using the max. devigtion from Iinear response appiyIng rectangutar Gsubon ano s expressed for the squame of the

fiwid value
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HET DR, LT

FCC ID: A3LSMJ500Y Issue Date: Jul. 15, 2015

EX3DV4- SN:396T December 22, 2014

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

Calibration Parameter Determined in Head Tissue Simulating Media

- t{MHz)© p."'m';.“n"'.,' W ConvFX | ConvFY | ConvFZ | Aipha® °('-3-'-'.';" '(’k':?)
750 419 0.82 10.18 10,18 10.18 0.80 061 | £120%
835 415 0.90 9.75 9.75 9.75 0.80 061 | 2120%
900 415 0.97 9.56 9.56 6.56 039 | 089 | +120%
1450 40.5 1.20 B.4D 8.40 8.40 0.32 091 | £120%
1750 40.1 1.37 8.59 8.50 859 0.64 070 | £120%
1900 40.0 1.40 8.13 8,13 8.13 0.69 068 | £120%
1950 40.0 1.40 7.81 7.81 7.81 0.69 080 | +120%
2300 395 1.67 7.57 7.57 7.57 0.51 0.76 | +120%
2450 39.2 1.80 7.16 7.16 7.16 0.50 077 | £120%
2600 39.0 1.96 6.86 6.86 .85 0.40 092 | $120%
3500 378 291 7.10 7.10 7.10 0.41 095 | +131%
5200 36.0 4,66 5.07 5.07 5.07 035 180 | 213.1%
5300 359 476 a.e8 4.88 488 0.35 180 | =2131%
5500 156 4.96 4.84 4.84 484 0.40 180 | $131%
5600 355 5.07 470 4.70 470 0.40 180 | £131%
5800 35.3 5.27 4.64 464 4.64 0.40 180 | £131%

© Frequency validity above 300 MMz af & |00meylpwubDASVN4wnqh-(snM?)mlsmn:ﬁbmTh-
W-nmdmwuwuumm y band Freguency valkity
Detow 300 MHz Is = 10, 25, 40, wmmmuac«ncmwaou 128, cwmmmmw msm&m
mwummwgnom
* At frequencies below 3 GHz, the valcity of tissua parametars (c and o) can be tetaxed to = 10% ¥ dqud 5 apphed o
messured SAR valuos. Al frequences above 3 GHz, hwydmwm(:mdommlorbs ﬂ-umm-NRSSd
Q-Cuwammvmmocwmmm

are detarmined during calbration, SPEAG worrants 1hat the remaining deviation due 1 the boundary effect after compensabon is
mmm:mmwm:wmm:nmmmum«:ummummwmmw

diamener from e boundary
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HET R, LT

FCC ID: A3LSMJ500Y Issue Date: Jul. 15, 2015

EX30V4- SN:3867 December 22, 2014

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth * Unct.

T(MHZ)® | Permittivity" {Stm)" ConvF X | ConwFY | ConvFZ | Alpha® | (mm) (k=2)
750 555 0.96 9.68 9.68 968 058 | 071 | +120%
835 55.2 0.87 9.55 9.55 9.55 0.80 058 | +120%
1750 53.4 1.49 7.90 7.90 7.90 078 063 | £120%
1500 533 1.52 7.58 7.58 7.58 0.49 082 | £120%
2300 529 1.81 7.37 7.37 7.37 0.80 063 | +120%
2480 52.7 1.95 7.10 7.10 7.10 0.73 066 | +120%
2600 525 2.16 6.97 6.97 6.87 0,80 057 | +120%
5200 490 5.30 4.59 459 459 0.45 190 | +13.1%
5300 489 542 443 443 4.43 045 190 | +131%
5500 48.6 5.65 4.02 402 4.02 0.50 1.80 | 131 %
5600 485 5.77 3.85 3.85 3.85 0.50 180 | 2131%
5800 48.2 .00 412 | 412 412 0.50 190 | 2131%

‘mecymmymaoowds1wmmmumsvuammgmﬁpz).mmmnw:wm The
w\:atuwnlnonssthumﬂmydmhwamchwmdwhuMﬂwywmecyuwly
below 300 MHz is & 10, 25, 40, 50 and 70 MHz for Corve assessments af 30, 84, 128, 150 and 220 MHz respectively. Above 5 GHz Megquency
vality can be extended (o = 110 MHz

" A frequencies bafow 3 GHz, the validiy of tssue parameter (n and a) can be relaxed to & 10% # iqud fo s apphed 10
mmsmnm.u«wmsm.mmmmmnnm(:mu)nmmmw'l. The uncertainty s tha RSS of
the CorvF uncortamty foe o target fissuw po .
. e d during \ SPEAG that the iing Gerdation dus 10 the boundsry efinct after Compensaton (s
mmm:mmmmm:mmm.nm1mmucmmmyummmmwuwomup
diamstar from the boundary
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HET R, LT

FCC ID: A3LSMJ500Y Issue Date: Jul. 15, 2015

EXIDVA-~ SN.306T Decamber 22, 2014

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 8.3% (k=2)
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HET R, LT

FCC ID: A3LSMJ500Y Issue Date: Jul. 15, 2015

EX30VA- SN1SET Decamber 22, 2014

Receiving Pattern (¢), 9 = 0°

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

FCC ID: A3LSMJ500Y Issue Date: Jul. 15, 2015
EX3DV4- SN3967 December 22, 2014
Dynamic Range f(SARpead)
(TEM cell , fo,u= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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HET R, LT

FCC ID: A3LSMJ500Y Issue Date: Jul. 15, 2015

EX3DV4- SN296T December 22, 2014

Conversion Factor Assessment

f= B35 MHz WGLS RS (H_comvf) f = 1900 MMz WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 9), f =900 MHz

.10 -08 -06 04 02 00 02 04 08 08 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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HET R, LT

FCC ID: A3LSMJ500Y

Issue Date: Jul. 15, 2015

EX3DV4- SN:2967

December 22, 2014

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

Other Probe Parameters

Sensor Arrangement | Trianguiar
Connector Angle () | -16.4 |
WMechanical Surface Detection Mode enabled |

[ Optical Surface Detection Mode disabled |
Probe Overall Langth 337 mm.

“Probe Body Diameter 10 mm |
Tip Length gmm
Tip Diameter 25mm
Probe Tip 1o Sensor X Calibrabon Point 1 mm
Brobe Tip 1o Sensor Y Callbration Point 1 mm |
Probe Tip to Sensor Z Calibration Point T mm
Recommended Measurement Distance from Surface 1.4 mm
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FCC ID:
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Issue Date: Jul. 15, 2015
Calibration Laboratory of ) wimas Schwalzerischor Kallbeiordianst
Schmid & Partner g"‘:\% /° g Service suisse &'dtalonnage
Engineering AG Servizio svizzom di taratura
W%wmm E@f NN/ S guiss Calibration Sarvice

Accrodiod by the Swiss Accraditation Smvics (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilaterai Agresment for the recognition of calibration certificstos

This calbmtion certficate documents the traceabllty b naicnal standards, which reafize the phy
mmwummmmnwmmmupmnmdmm.

Caibration Equipment used (MATE critical for calvaton)

nmmmmnummuwmmmmvwmem‘

| unita of 5.

Standarss 0 Cal Date (Cestilicate No ) Scheduled Callbration
Power moter E44198 GB41292874 03-Apr-14 (No. 247-04011) Age-15

Powet sansor E44124 MYA 1459087 03-Apr14 (No 24701911 Apr16

Referance 3 dB A SN, 58054 (3¢) 03-Apr-14 (No. 237-01915) Agr16

Reference 20 d8 Asenuator | SN: 55277 (20x) 03 Acr-14 (No. 217.01818) Aor18

Referanco 30 0B Atienuator | SN: 55129 (300) 00-Apr-14 (No. 217-01920) Apr15

Refarence Probe ESIOVZ SN 3013 30D6c14 (No. ES3.3013_Decid) Do 18

DAE4 SN 660 Va-dar15 (No. DAE-660_Jon 15} Jan16

Seconsary Standarts © Check Dato (¢ house) Scheduied Chack

| RF generator 1> B64SC US3642001700 4-Aug 50 (in house check Apr-13) i house check. Apr-18
Networs Anatyzer HP 0753E__| US37300585 18-0ct-01 {In house check Oct-14) in house check: Oci-15
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HET DR, LT

FCC ID: A3LSMJ500Y Issue Date: Jul. 15, 2015
Calibration Laboratory of S, - " Iy
Schmid & Partner — S St mtess Piadonney
Engineering AG % g Servisio svizzero di taratura
Zeughausstrasse &3, 8004 Zurich, Switzertand ',f/,ﬁ\\? Swiss Callbration Sarvice
Accredited by the Bwiss Accroditation Sanvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Secvice is one of the signataries to the EA
Multilateral Agreemaent for the recognition of calibration cactificates

Glossary:

TSL tissue simulating liquid

NORMx,y.z sensitivity in free spaca

ConvF sensitivity in TSL / NORMx,y 2

pcpP diode compression point

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

A B CD modulation dependent linearization parameters

Polarization ¢ @ rotation arourvd probe axis

Polarization 5 3 rotation around an axis that is in the plane normal fo probe axis (at measurement center),
ie., 8 =0is normal o probe axis

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

Calibration is Performed According to the Following Standards:

9) 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 1o measure the Specific Absorption Rate (SAR) for hand-held devices used In close
peoximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

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

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

« DCPx.y,z: DCP are numerical linesarization 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 hot calibrated but determined based on the signal
characteristics

o Axy.z: Bryz Cxyz Dryz VRxy.r A B, C, D ere numerical linearization parameters assessed based on
medataofpowuswaepfaspociﬁcmodumbnsignuThopmm:donowaponaonfrmmyna
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

o ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (aipha, depth) of which typical uncertainty values are given. These paramelers ara
used in DASY4 softwace to improve probe accuracy close {0 the boundary. The sensitivity in TSL corresponds
hoNORMz.y.z‘Convohetabymeumwymapondsto!mlwfaCva.Afreqmncydeoendem
ConvF is used In DASY version 4.4 and higher which aliows extending the vafidity from £ 50 MHz to £ 100
MHz.

. Splnﬁcul:sotropy(wdaw‘aﬂonhnmlwtmpy):tnlfnlddlowgmdiu\tsmalmduu\ganatphanm
axposed by a patch antenna.

« Sensor Offset: The sensor offset corresponds to the affset 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 detarmining the NORMYx (no

uncertainty required).
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ETIOVE ~ SN:1608 Janwary 27, 2015

Probe ET3DV6

SN:1609

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

Calibrated for DASY/EASY Systems

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

FCC ID: A3LSMJ500Y Issue Date: Jul. 15, 2015

ET30VG6- SN 1609 January 27, 2015

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

Basic Calibration Parameters

Sensor X | Sensor Y Sensor Z 1 Unc (k=2)
Norm (pVI(Vim)y" 2.00 1.80 1.82 | 2101 %
DCP (mV)°® 100.6 100.4 s 101.2 1

Modulation Calibration Parameters

uin | Communication System Name A B c D VR Unc'
. dB | dBVuV | 48 mV (k=2) |
0 CwW | X 00 00 1.0 D00 | 2661 | 235%
Y 0.0 00 | 30 2721
z 00 | o0 | 10 2689

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution comresponds 1o a coverage
probability of approximately 95%.

A The uncortainties of NoemX,Y .2 do not aflect th E*field uncertainty inside TSL (sen Pages § and §)
" Numericol insarnzation paramatar; UnoSttanty Not equired

¥ Uncertainty ts dateamvnnd using the max. deviation from knear respanse appiyiog qullar dMibution and is expressed for e squan of the
fald vilue
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HET R, LT

FCC ID: A3LSMJ500Y Issue Date: Jul. 15, 2015

ETIDVE- SN 1609 January 27, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

Rolative Conductivity Depth ™ Unct.
f(MHz)® | Permittivity” (Sim)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
835 415 0.80 545 6.45 6.45 0.29 3.00 +12.0%
900 415 0.97 6.32 6.32 6.32 0.32 3.00 +120%
1450 40.5 1.20 5.68 568 5.68 078 1.88 +12.0 %
1750 40,1 1.37 538 5,38 5.38 0.73 210 £120% |
1900 40.0 1.40 5.18 5.18 5.18 0.75 217 +120%
1950 40.0 1.40 5.00 5.00 5.00 078 222 £120%
2450 39.2 1.80 4.57 457 457 0.80 1.73 £12.0%

‘memmmmuz1oouuonymbrmsvwcmﬁmimmz;mnnmmaoou SOMHz The
unconpinty iy the RSS of the ConvF uncetainty #l calitration frequency snd (he uncenainty for the F Ty vakaty
balow 300 MMz = 2 10. 25, 40, 50 and 70 MHz for ConvF amsesaments ot 30. 84, 128. 150 and 220 Mz respectively msaummy
vﬁu!ycmbeunmdadhtﬂom

" Al tguencien below 3 Gz, mvﬂmnydmuewwnmcumammummlbxlmalwmmmmmumw
moasured SAR values A froquencies above 3 GHz, the valeity of tissua parameters (s and o) it restricted 10 = 5%, The uncertainty is the RSS of
the Comn# uncenainty for indcased targe! HSSUe DEMmMeter

S AlphaDegth arm datermined during catbeation. SPEAG warrants that ihe remaining deviafion due 10 the boundary effect after compensation
lhruynlnnmn-1&&&%”30&mdbobﬂxrﬂwwmmcwmmdmowwmrﬁM|Mo«m‘w

diameter from the boundary.
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HET R, LT

FCC ID: A3LSMJ500Y Issue Date: Jul. 15, 2015

ETIOVE- SN1609 January 27, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity | Depth " Unct.
| f(MHZ)° | Permittivity” (8¢m)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
835 552 087 | 635 .35 835 | 047 | 205 | +120%
1750 53.4 1.49 495 | 485 495 | 080 | 240 | s120%
1900 533 1.52 4.74 474 474 | o080 | 234 | :120%
2450 | 827 | 188 433 433 433 | 080 | 120 | 2120% J

* Fraquency vaiidity sbove 300 MHz of 4 100 MMz oniy appies for DASY 4.4 and higher (see Page 2}, else 1 is resiricted 1o = 50 MHz The
uncertainty is the RSS of the ConvF uncartainty at calibration lrecusncy and the uncertainty for the mdicated frequency tand. Froquency validity
below 300 Miz is = 10, 25, 40, 50 and 70 MHz for Conn assessments of 30, 54, 128, 150 and 220 MH2 respectively. Above 5 GHz frequency
validity can be extended to = 110 MHz
'Alfmumombdow!Gﬂx.!Mvawkyofnsmpamksmio)aanbn-h—d(o:’osﬂhmwmpmmmlummuwm
messured SAR volues. Al froquencies above 3 GHz. the vakdily of tssue parameters (e and o) is festricind 10 £ 5% The uncortainty & the RSS of
he Com# uncertainty for indicated Lapet tissun paramaters.

 Apha/Oepth are determined during calbration. SPEAG warrents that the ramaining deveation cue (0 the baundary effect afler compensation i
W!mmnnzm(erh-q.nmmw-JGHxnmudmzz‘%lovacmommeaOwnndmmwmmﬂmmw

diameter from the boundary
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HET R, LT

FCC ID: A3LSMJ500Y Issue Date: Jul. 15, 2015

ET30DV6- SN:1009 January 27, 2018

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

154 —_— —
i

14 i
. 13
® =
‘é 124 {
2 114
g |
g 10 | st ¥ - 1 > 4
3
< 094
¢ !
4
S os
o
o
* 07

06-

055_ S S | W - ] IS S | ki T .

0 500 1000 1500 2000 2500 3000
f[MHz]
< @
TE’J RZZ
Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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HET R, LT

FCC ID: A3LSMJ500Y Issue Date: Jul. 15, 2015

ETIOVE- SN 1609 Janyary 27, 2015

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz R22
" ~ . "‘)‘ - o8

4
\
+

o >t g ggre 2 b L 2 ot o SN SRR S S S, o3 3 3 3. 30

Error [dB]

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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HET R, LT

FCC ID: A3LSMJ500Y Issue Date: Jul. 15, 2015
ET30VE- SN 1608 January 27, 2015
Dynamic Range f(SARpcad)
(TEM cell , fova= 1900 MHz)
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Uncortainty of Linearity Assessmaent: £ 0.6% (k=2)
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HET R, LT
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ET30VE- SN 1609 January 27, 2015
Conversion Factor Assessment
I = 835 MHz WGLS RS (H_convF) = 1750 MHz WGLS R22 (H_comF)
.|
it
i g *
£ 00 4
i 57
R T 2 e
Deviation from Isotropy in Liquid
Error (9, 8), f = 900 MHz

40 -08 08 -0& 02 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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ETIOVE- SN1609 Jamuacy 27, 2015

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

Other Probe Parameters

[ Sensor Arrangement Triangular |

[Connector Angle () 1067 |
Mechanicai Surface Detection Mode T enabled |
DOptical Surface Detection Mode disabled

Probe Ovarall Length 337 mm |

| Probe Body Diamater - 10 mm

| Tip Length — 10mm |
Tip Diameter 6.8 mm
Probe Tip to Sensor X Calibration Point 2.7 mm |
Probe Tip 10 Sensor Y Calibration Point 27 mm |
Probe Tip to Sensor Z Calibration Point 27 mm
Recommended Measuremant Distance from Surface l 4 mm

Cenlficate No: ET3-1608_Jan15 Page 11 of 11
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Engineering AG e g Servisio svizzero i taraturs
Zeughausstrasse 41, S004 Zurich, Switzeriand %’{/\\u\’}? Swiss Calibeation Service
il
Accrodited by Ihe Swiss Accreditation Service {SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service Is one of the signatorios 1o the EA
Multilateral Agreement for the recognition of callbration certificates
Cartificate No: EX3-3803_Aug14
Ojact EX3DV4 - SN:3903.
Caiibration procedure(s) QA CAL-01.v8, QA CAL-14.v4, QA CAL-23.v5, OA CAL-25.v6
Caliuration date August 28, 2014
Tres cabration cemnficate documents the ity to which resize the physical units of measurements (S1)
The and the | with confidence pr ity o gwen on the Sollowing pages and are pert of the canficate
Al caib have been cor In the ciosed laboratory (ciity: sovironmen temperature (22 = 3)°C and tumidity < 70%
Calyration Equipment used (MATE cntical for cakibration)
Primary Standards 1D Cal Date [Certificste No ) Scheduled Cal
Power metar E44158 GE41200874 03-Age-14 (No 217.01911) Apr-15
Powsr sensor E£4124 MY41488087 O3-Apr-14 (No. 217-01911) Apr-15
Referonos 3 98 A SN: 55054 (3¢} 03-Apr-14 (No. 21701915) Apr-15
Rl 20 ¢B Atlenusion SN 55277 {20x) 03 Apr-14 (No 217.01819) Agr-15
Reference 30 o8 Aenualor SN: 55129 [X) 03-Apr-14 (No 217.01920) Apr-15
Probe ES30V2 SN 3013 30-Dec-13 {No, ES3.3011_Dec13) Dac-14
DAEL SN 800 13-Dwc-13 (No. DAE4.680_Dectd) Oec- 14
Secondary Standarcs D Check Date (in house) Schedulet Check
RF generator HP 85480 US38420U01700 4-Aug-99 (in house check Apr-13) In house check: Ape-18
Network Analyzer HP 8753E US37300585 18-Oct-01 (in house chech Oct-13} In house oheck: Oct-14
Cuflcaied b e B e Lborstory Tychalcen /7%! Ebllocin)
issued: August 26, 2094
This cortifi shall not be raproduced xcept i full without weilen approval of the labormtory
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FCC ID: A3LSMJ500Y Issue Date: Jul. 15, 2015

Calibration Laboratory of S §  Schweizerischer Katibrierdienst

Schmid & Partner =% G Service suisse détaionnage
Engineering AG Z & Servizio avitzero di taraturs

Zoughausstrasse 43, 8004 Zurich, Switzertand X@é‘ 8 tas Colbration Sarioe

Accrudited by the Swiss Accredtation Service (SAS) Accreditation No.: SCS 108

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

Multilatoral Agresment for the recognition of calibiration certificates

Glossary:

TSL tissue simulating biquid

NORMx.y.z sansitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

oce diode compression paint

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

ABCD modulation dependent linearization parameters

Polarization ¢ ¢ rotation around probe axis

Polarization % # rotation around an axis that is in the plane normal 1o probe axis (at measurement center),

e, § =0 s normal to probe axis
Connector Angle Information used in DASY system to align probe sensor X 10 the robot coordinate system

Calibration is Performed According to the Following Standards:

3) IEEE Std 1528-2013, "IEEE Recommended Practice for Datermining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wirgless Communications Devices: Measurement
Techniques®, June 2013

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

Methods Applied and Interpretation of Parameters:

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

o NORM(Nxy.z = NORMx.y.z * fraquency_response (see Frequency Response Chart). This linearization is
implemented In DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of Convi®

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

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

o Axy,z Bry.z Cry.z: Dxy,z; VRxy.x A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency noe
media. VR s the maximum calibration range expressed in RMS voltage across the diode,

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

o Spharical isotropy (3D deviation from isotropy): in a field of low gradients reakzed using a fiat phantom
exposed by a paich antenna,

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

« Connector Angle: The angle is assessed using the Information gained by determining the NORMx (no
uncertainty required).
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EX3DV4E ~ SN:3903 August 28, 2014

Probe EX3DV4

SN:3903

Manufactured:  September 4, 2012
Repaired: August 21, 2014
Calibrated: August 28, 2014

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system/)
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FCC ID: A3LSMJ500Y Issue Date: Jul. 15, 2015

EX3DV4A- SN:3803 August 28, 2014

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

Basic Calibration Parameters

Sensor X Sensor Y { Sensor Z T Unc (k=2)
Norm (uV/AVIm)® 0.41 0.36 0.56 +10.1%
oCcP (mv)” 101.7 103.2 | 98.1
Modulation Calibration Parameters
[1]1+] Communication System Name A B8 c 3] VR Une
a8 |osvuv | | 98 | mv | (2)
0 | CW X 0.0 0.0 10 | 000 | 1262 | 227%
B Y | 00 0.0 10 | 1341
| | Z 00 | 00 10 | 1287

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 o a coverage
probability of approximately 95%.

A The uncenaintion of NommX.¥,2 do not affect the E*-lield uoceranty nside TSL (see Pages 5 and &)

N | e pa uncertainty not regured

* Uncertainty is detarmined using the max. deviation from linear response applytng recisnguiar datrdution and 5 expressad for the squire of the
foki value
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FCC ID: A3LSMJ500Y Issue Date: Jul. 15, 2015

EXI0VA- SN.3903 August 28, 2014

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth® | Unct.

f(MH2)¢ | Permittivity” (8im)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
836 415 0.90 10.03 10.03 10.03 0.51 0.79 £120%
900 415 0.97 9.87 9.87 9.87 0.50 0.72 +120%
1450 405 1.20 8.69 8.69 8,69 0.27 1.05 +120%
1750 40.1 1.37 8.33 8.33 833 0.55 065 | +120%
1900 40.0 1.40 8.11 8.11 8.11 0.76 056 | £120%
1950 40.0 1.40 7.83 7.83 7.83 0.80 055 | 2120%
2300 39.5 1.67 7.70 7.70 7.70 0,53 0.68 $120%
2450 39.2 1.80 7.39 7.39 7.39 0.42 0.77 +120%
2600 39.0 1.96 7.22 7.22 7.22 046 0.74 +12.0%
5200 36.0 4.66 5.55 5.55 555 0.30 180 | £13.1%
5300 35.9 476 532 5.32 532 0.30 1,80 £13.1%
5500 35.8 496 5.05 5.05 5.05 0.35 1.80 +£131%
5600 355 5.07 485 4.85 4.85 0.35 180 | 2131%
5800 353 527 4.74 4.74 4.74 0.40 180 | 2131 %

‘memwmmmdtlDOMHzoﬂylmbeASYMAncmuqu?).duniltuﬂdld\ol 50 Mz The
uncortainty is the RSS of the ConvF unc y at r y and the uncertainty for the indicated fraguency biand. Frequency validity
below 200 MHz s & 10, 25, 40, 50 and 70 Mz for Coen® assessments at 30, 64, 126 150 snd 220 Mz respectively. Above § GHz Feguency
validity con be exsaded 10 £ 110 MMz

' At froquencies bolow 3 GH2, the vaiidty of tissue parameters {¢ and o) can ba relaxed to ¢ 10% # baud componaanon formaia = apphoed %
measured SAR values. A frequencies above 3 GHz, the valicity of tmsus persmelers (¢ 8nd ) is restricted to 2 5% The uncertinty & ihe RSS of
the Conv uncevtainty lor indicatied target issue paramaters

X are determined during caliteation. SPEAG warraets 1hat the remaining deviation due to the boundary affect after compensation is
mmm:mmmm3Mmmzzswmmumnmommug-mnwmmup

dameser from ihe boundary
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FCC ID: A3LSMJ500Y Issue Date: Jul. 15, 2015

EX30V4- SN:3903 August 28, 2014

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth ™ Unct.

1{MHz)® | Permittivity” (Sim)* ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
835 56.2 0.97 9.78 9.78 9.78 0.20 147 | £120%
1750 53.4 1.49 8.02 B.02 8.02 0.42 086 | +120%
1900 533 1.52 7.72 7.72 7.72 0.41 082 | £120%
2300 52.9 1.81 7.59 7.59 7.59 0.80 060 | £120%
2450 52.7 1.95 7.28 7.29 7.29 0.80 057 | £120%
2600 52.6 216 7.21 7.21 7.21 0.80 050 | £120%
5200 490.0 5.30 4.75 475 475 0.45 190 | #131%
5300 489 542 4,53 453 4,53 045 190 | +131%
5500 488 565 4.15 415 4.15 0.50 190 | £131%
5600 48.5 5.77 4.01 4.01 4.01 0.50 190 | £131%
5800 482 .00 4.20 4.20 4.29 0.50 190 | £131%

‘Fm_mvammaoowdzwowuonunaaubmsvvlludmghs(mf‘mﬂmnumedlns500»11Tm
unceasinty s ha RSS of the ConvF uncertainty &t cattration frequency and the uncerainty for y band, F
below 300 Mz is £ 10, 25, 40, S0 wnd 70 MHz for Comf assesaments at 30, 64, 128, mmmmmm Abmosomm
Mmbemmdlo 190 Mz
lemlﬁmlhv“ydmm(:mu)muvumwzlwlmmmm @ apphad o
maasured SAR vakies MhmmamJb&lmMydmmm(tmdoumlcdhtS'h The uncertainty m the RSS of
hComFuwhhmmmmMﬂ

“ Alpha/Depth are determined during caibration SPEAG warrants that the remaining deviahon duo io the bourdary effect after
ny-uuwm:mmrmmmamuawuu:zxunmmuammmdmbwmnwmmuo

Gameter feom the boundary
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FCC ID: A3LSMJ500Y Issue Date: Jul. 15, 2015

EX30V4-- SN.3803 August 282014

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

Frequency response (normalized)
1

=11 A TR S T Y W SN T A W
0 500 1000 1500 2000 2600 3000
f [MHz]

Uncertainty of Froquency Response of E-field: £ 6.3% (k=2)
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FCC ID: A3LSMJ500Y Issue Date: Jul. 15, 2015
EX3DVa- SN:3603 August 28, 2074
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM f=1800 MHz R22
. '.' o " ] » : Y
- . . . - L]
To X Y 4 Tol L Y
g
'E‘ 3> tase-e it R & S = ALl sl 0 !
- L
¥ ) : "I p) 'II J 1 = 'E‘I '
Rot [
‘,17%‘41 [ ':J' <:.7'7J..; 5 'ﬁ.Tj.‘_-
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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FCC ID:

A3LSMJ500Y

Issue Date:

Jul. 15, 2015

EXA0DV4- SN:3803

Cenificate No: EX3-3803_Aug14

Report No.
HCT-A-1507-F002-1

August 28, 2014

Dynamic Range f(SAR}cad)

(TEM cell , fouu= 1900 MHz)

10%4 ¥
1 >
> [ y
3 10 Sgluey 3 =
g » |
&0 |
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£
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| o= 3
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1044 2
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not compensated compensates
1=
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&
w
"o : 71~:' 100 1o 1ol 100
SAR [mW/cm3]
o] Lo |
rot compensated compensated

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: A3LSMJ500Y Issue Date: Jul. 15, 2015
EX3DV4- SN:3903 August 28, 2014
Conversion Factor Assessment
= B35 MHz WGLS R9 (H_convfF) [ = 1800 MHz WGLS R22 (H_convF)
n.. !
1" \,\ .‘I‘: "
¥ X
30 $
3 1% g |
ull ”» X » - - ‘ .(;l. ;-7‘.'" " x 7-7h‘~ "I‘_- ““ -
2y il
S - =R 2,
Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
.10 -08 08 04 02 00 02 04 06 OB 10
Uncertainty of Spherical Isotropy Assessment: £ 2,6% (k=2)
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FCC ID: A3LSMJ500Y Issue Date: Jul. 15, 2015

EX30V4- SN:3003 August 28, 2014

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

Other Probe Parameters
Sensor Arrangemeant Triangular
Connector Angle (°) 352
“Mechanical Surface Detecton Mode T enabled
"Optical Surface Detection Mode disabled
Probe Overall Langth = 337 mm
Probe Body Diamater 10 mm
Tip Length T 9mm |
“Tip Dameter 2.5mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calbration Point Tmm |
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface T4mm |
Certificate No: EX3-3803_Augid Page 11of 1N
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FCC ID:

A3LSMJ500Y

Issue Date: Jul. 15, 2015
Calibration Laboratory of o, Schweizorischer Kalibrierdienst
Schmid & Partner & Service suisse ddtalonnage
Engineering AG z & Servizio svizzoro di taratura
Zeughaussirasse 43, 8004 Zurich, Switreriand """-/,f’,‘?. o Swiss Calibration Service

Accrodited by the Swiss Accroditation Service {SAS)
The Swiss Accreditation Service Is one of the signatories 1o the EA
Multilateral Agreement for the recogaition of calibration certificates

cliet  HCT (Dymstec) Certificate No: D750V3-1014_Jul14
CALIBRATION CERTIFICATE
Ovfect D750V3 - SN: 1014
Caltbrntion procedureds) QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz
Cabration date: July 24, 2014

The meas.,

s ard the ur b

with th

Calbraton Equipment used (MATE critical for calbration)

This calitvation comficato socuments e raceabiity 1o national standards, which realize the physical urits of measuramants {S1)
o probability are givan on the tollowing pages and are part of the cendicate

AS calibeations have been conducted in the closed laboratary taciity: environment lempersturs (22 + 3)°C and humidity < 70%

This catbration cortilicate shall not be reproduced except i full withou! written approvid of 1ha labormtory

Primary Standards Lol Cal Do (Centificate No.) Scheduled Calbration

Powear metar EPM-242A GB3748070¢ 09-0c1-13 (No. 21701827} Oct-14

Power sansor HP 8481A US37292783 09-Oct-13 (No. 21701827) Oca-14

Power sansor HP 84814 MY41082317 08-0ct-13 {No. 217-01828) Oct-14

Rederence 20 dB Attonuator SN 5058 (20x) 03-Apr-14 (No, 21701518) Apr1s

Type-N mismatch combinasion | SN 5047 2 / 06327 03-Agr-14 (No. 217-01621) Ape15

RAelerance Probe ES30V3 | SN 3205 30-Dec-13 (No. E53-0205_Dec13) Dec-14

DAE4 SN e A0-Ape-14 (No, DAEA-601_Aprid) Apr1s

Secondary Standards iD# Check Daie (In houna) Scheduled Check

RF ganerator RAS SMT-06 100005 04-Aug-09 (In house check Oct-13) In hausa chack: Oct-16

Network Anatyzer HP 8753E US37390585 S4206 15-0ct-01 (in house check Oct-13) In housa chack: Oct-14
Name Function ‘

Calivrated by Claudio Loubler Laboratory Technician ’

Approved by Katja Pokovic Tachnical Manager

e

lnsued: July 24, 2014
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FCC ID: A3LSMJ500Y Issue Date: Jul. 15, 2015

Calibration Laboratory of

Sehwelzerischer Kalibriardienst

Schmid & Partner Service suisse & étalonnage
Engineering AG Servizio avizzero di taraturs

Zeughausstrasse 43, 3004 Zurich, Switzerland Swiss Calibration Service

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

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

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system conliguration, as far as nol given on page 1.
DASY Version DASYS vszes
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 750 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20'C 419 0.89 mho/m
Measured Head TSL parameters (220202)"C 412:6% 0.92 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 measurad 250 mW input power 2.14 Wikg
SAR for nominal Head TSL parameters nomalized 10 1W 8.31 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.40 Wikg
SAR for nominal Head TSL parametsrs nommalized 1o 1W 5.47 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were epplied.
Temperature Permittivity Conductivity
Nominal Body TSL parametera 220°C 55.5 0.86 mho/m
Measured Body TSL parameters (220:02)"C 539+6% 1.00 mham = 6%
Body TSL temperature change during test <05°C —— -
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 224 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W B.63 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW Input power 1.48 Wikg
SAR for nominal Body TSL parameters normalized o 1W 5,75 W/ikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 54204250
Retumn Loss -266d8

Antenna Parameters with Body TSL

impedance, transformed to feed point 484040302
Return Loss -434d8

General Antenna Parameters and Design

[ Etectrical Detay (one direction) | 1.037 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the teading line is directly connected to the
second arm of the dipole. The antenns is therefore shon-circuitad for DC-signals, On some of the dipoles, small end caps
are added 10 the dipole arms in order 10 Imprave matching when loaded according to the position as axplained in the
*Measurament Conditions™ paragraph. The SAR data are not affected by this change The overall dipole length is still

according to the Standard,
No excessive force must be applied 10 the dipole arms, becausea they might bend or the soldered connections near the
feedpoint may be damaged.
Additional EUT Data
Manufactured by SPEAG
Manufaciured on March 22, 2010
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DASYS5 Validation Report for Head TSL

Darte: 24.07.2014
Test Laboratory: SPEAG, Zurich, Switzerland
PUT: Dipole 750 MHz; Type: D750V3; Serial: DTS0V3 - SN: 1014

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

Medium parameters used: f = 750 MHz; 0= 0.92 S/m; & =41.2: p = 1000 l\'gjml
Phantom section: Flat Section

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

DASY52 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(6.37, 6.37, 6.37); Calibrated: 30.12.2013;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2014
« Phantom: Flat Phantom 4.9L: Type: QDOOOP49AA; Serial: 1001

« DASY5252.8.8(1222): SEMCAD X 14.6.10(7331)

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

Reference Value = 53.98 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.23 W/kg

SAR(1 g) = 2.14 W/kg; SAR(10 g) = 1.4 Wikg

Maximum value of SAR (measured) = 2.52 Wikg

1700

150

0 dB =252 W/kg = 4.01 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 17.07.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1014

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

Medium parameters used: =750 MHz: o = | S/m; & =53.9; p= 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
¢ Probe: ES3DV3 - SN3205: ConvF(6.13, 6,13, 6.13); Calibrated: 30.12.2013;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2014
« Phantom: Flat Phantom 4.91; Type: QDOOOPAYAA; Serial: 1001

« DASYS52 52.8.8(1222). SEMCAD X 14.6.10(7331)

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

Reference Value = 52.83 V/m; Power Drift = 0.01 dB

Peak SAR (extrupolated) = 3.28 W/kg

SAR(1 g) = 2.24 W/kg; SAR(10 g) = 1.48 W/kg

Maximum value of SAR (measured) = 2.61 W/kg

4B
0

-2.40
-4.80
-7.20

-9.60

-12.00

0dB =261 Wkeg =4.17 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration procedure(s) QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz
Calibeation date January 23, 2015
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Power maeter EPM-4424 GB37480704 07-0ct-14 (No, 217-02020) Oct-15
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Network Analyzer HP 8753E USI739058S 54206 18-Oct-01 (In house check Oct-14) In house check: Oct-15
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Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service

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

The Swiss Accroditation Service is one of the signatories 10 the EA

Multilateral Ag for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) 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 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.

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Exirapotation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 15 mm with Spaocer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz = 1 MH2z
Head TSL parameters
The following parameters and calculations weare applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C Q5 0.90 mho/m
Measured Head TSL parameters (220+02)°C M1526% 0.83 mho/m £ 6 %
Head TSL temperature change during test <05°C e -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measurad 250 mW input power 2.36 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.21 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.54 Wikg
SAHA for nominal Head TSL paramelers normalized to 1W 6.04 Wikg = 18.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 55.2 0.97 mho/m
Measured Body TSL parameters (220=02)°C 55826% 1.01 mho/m =6 %
Body TSL temperature change during test <05°C — en
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 2,40 Wikg
SAR for nominal Body TSL parameters normalized to 1W 9.34 W/kg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 1.57 Whg
SAR far nominal Body TSL parameters normalized to 1W 6.14 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS0108)
Antenna Parameters with Head TSL

Impedance, transformed 1o feed poim 5t70Q-10/
Return Loss -34.0d8

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 4720-2712
Retun Loss -27.9d8

General Antenna Parameters and Design

| Etectrical Detay (one direction) | 1.368 s

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line s directly connected to the
second arm of the dipole. The antenna is therefore short-circulted for DC-sighals. On some of the dipoles, small end caps
are added 10 \he 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 langth is still

according 1o the Standard

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

feedpoint may be damaged

Additional EUT Data
Manufactured by SPEAG
Manutactured on March 09, 2001
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DASYS5 Validation Report for Head TSL

Date: 22.01.2015
Test Laboratory: SPEAG, Zurnich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DS35V2 - SN: 441

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

Medium parameters used: =835 MHz; a =0.93 S/m; . =41.5; p= 1000 kg/m’
Phuntom section: Flat Section

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

DASYS52 Configuration
« Probe: ES3DV3 - SN3205; ConvF(6.2, 6.2, 6.2); Calibrated: 30.12.2014;
« Sensor-Surfuce: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 18.08.2014
» Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

o DASYS5252.8.8(1222); SEMCAD X 14,6.10(7331)

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

Reference Value = 56.43 V/m; Power Drift = -0.04 dB

Peak SAR (extrupolated) = 3.49 W/kg

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

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

d8
0

-2.40
-4.80
-1.20
-9.60

-12.00

0dB =276 W/kg = 4.41 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 23.01.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 41

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

Medium parameters used: f = 835 MHz: o = 1.01 $/m; &, = 55.8; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205: ConvF(6.17, 6,17, 6.17); Calibrated: 30.12.2014;
« Sensor-Surface: 3mm (Mechunical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 18.08.2014
» Phuntom: Flut Phantom 4.9L; Type: QDODOP49AA; Serial: 1001

« DASYS52528.8(1222); SEMCAD X 14.6.10(7331)

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

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

Peak SAR (extrapolated) = 3.53 Wikg

SAR(] g} = 2.4 W/kg: SAR(10 g} = 1.57 W/kg

Maximum value of SAR (measured) = 2.80 W/kg

d8
0

-2.40
-4.80
-7.20

-9.60

-12.00

0dB =280 W/kg =447 dBW/kg
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Impedance Measurement Plot for Body TSL
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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 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 fiat 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 Return Loss ensures low
reflected power. No uncertainty required.

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as nat given on page 1.
DASY Version DASYs V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz « 1 MHz
Head TSL parameters
The following paramaters and calculations wers applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (220:02)C 3BT7+8% 1.44 mho/m £ 8 %
Head TSL temperature change during test <05°C — —
SAR result with Head TSL
SAR avaraged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.82 Wikg
SAR for nomenal Head TSL parameters normakized 10 TW 38.3 Wkg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL condition
SAR measured 250 mW input power 5,12 Wikg
SAR for nominal Head TSL parameters normalized 10 1W 20.2 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mho/m
Measured Body TSL parameters 220+02)°C 51.726% 1.53mhoim =68 %
Body TSL temperature change during test <05°C waee -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input powe 9.87 Wikg
SAR for nominal Body TSL parameters normalized 10 1W 38.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL condtion
SAR measured 250 mW input power 510 Wikg
SAR for nomnal Body TSL parameters normalized to 1W 20.3 Wikg = 16.5 % (k=2)
Centificate No: D1800V2-2a007_Feb15 Page3otB
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Appendix (Additional assessments outside the scope of SCS0108)
Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 4730(-68 K
Return Loss -224dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 438Q-71 02
Retumn Loss -200dB

General Antenna Parameters and Design

[ Elactrical Delay (one direction) ] 1.204 ns J

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

The dipole is made of standard semirigid coaxial cable. The canter conductor of the feeding line is directly connected to the
secood 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 arder to improve matching when loaded according to the position as explained in the
"Moasurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

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

Date: 19.02.2015
Test Laboratory: SPEAG, Zunich, Switzerand
DUT: Dipole 1800 MHz; Type: DIS00V2; Serial: DIS00OV2 - SN: 2d007

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

Medium parameters used: = 1800 MHz; o = 1.44 S/m: & = 38.7; p = 1000 kglm‘"
Phantom section; Flat Section

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

DASYS52 Configuration
« Probe: ES3DV3 - SN3205; ConvF(5.06, 5.06, 5.06); Cahibrated: 30.12.2014;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 18.08.2014
¢ Phantom; Flat Phantom 5.0 (front); Type: QDODOPSOAA; Serial: 1001

« DASY5252.8.8(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=5Smm, dz=Smm

Reference Value = 95.45 V/m; Power Drift =0.05 dB

Peak SAR (extrapolated) = 18.2 Wrkg

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

Maximum value of SAR (measured) = 12.4 W/ikg

dB
0

-4.00
-8.00
-12.00
16,00

-20.00

0dB =124 Wikg = 10.93 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 19.02.2015
Test Laboratory: SPEAG, Zunch, Switzerland
DUT: Dipole 1800 MHz; Type: DIS00V2; Serial: DISO0V2 - SN: 2d007

Communication System: UID 0 - CW; Frequency: [800 MHz

Medium parameters used: f= 1800 MHz; o = 1.53 S/m; &, = 51.7; p = 1000 ke/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.77,4.77, 4,77). Calibrated: 30.12.2014;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 18.08.2014
» Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002

» DASYS5252.8.8(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=5Smm, dy=5mm, dz=5mm

Reference Value = 93.07 Vim; Power Drift =0.01 dB

Peak SAR (extrapolated) = 16.9 W/kg

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

Maximum value of SAR (measured) = 12.1 W/kg

d8
0

-3.80
-7.60
-11.40

-15.20

-19.00

0dB = 12.1 Wikg = 10.83 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
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Multilsteral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “[EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absarption 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:

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

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz = 1 MH2
Head TSL parameters
The following paramaters and calcuistions were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 400 1.40 mho/m
Measured Head TSL parameters (220+£02)°C 39526% 1.38 mho/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 maasured 250 mW input power 10.1 Wikg
SAR for nominal Head TSL parameters normalized to 1W 40.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SARA measured 250 mW input power 5.29 Wikg
SAR for nominal Head TSL parameters normalized to 1W 21,2 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations wera applied.
Temperature Permittivity Conductivity
Nomina! Body TSL parameters 220°C 53.3 1.52 mho/m
Measured Body TSL parametars (220202)°C 52526% 1.51 mho/m £ 6 %
Body TSL temperature change during test <05'C - —
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.2 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 40.8 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condation
SAR measured 250 mW input power 5.39 Wikg
SAR for nominal Body TSL parameters nomalized to 1W 21.6 Wikg = 16,5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS5108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5110+6210
Return Loss -242dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point av2a+70iQ
Return Loss -222dB

General Antenna Parameters and Design

| Etectrical Detay (one diroction) [ 1493 ns |

After long term use with 100W radiated power, anly 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 directty connected to the
secand arm of the dipole. The antanna is therefore shon-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arms in order fo improve matching when loaded according to the position as explained in the
*Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard
No excessive force must be applied 1o the dipoie ams, because thay might bend or the soldered connections near the
feedpoint may be damaged
Additional EUT Data
Manutactured by SPEAG
Manufactured on December 10, 2004
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DASYS5 Validation Report for Head TSL

Duate: 23.07.2014
Test Laboratory: SPEAG, Zunch, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2: Serial: D1900V2 - SN: 5d061

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

Medium parameters used: = 1900 MHz: a = 1.38 §/m: & = 39.5; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(5.06, 5.06, 5.06); Calibrated: 30.12.2013;
o Sensor-Surface: 3mm (Mechamcal Surface Detection)
« Electronics: DAE4 Sn601; Calibrated; 30.04.2014
e  Phantom: Flat Phantom 3.0 (front); Type: QDOOOPS0AA; Senal: 1001

o DASY5252.8.8(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=3mm

Reference Value = 99.40 V/im; Power Drift = 0,02 dB

Peak SAR (extrapolated) = 18.6 Wrkg

SAR(1 g) = 10.1 W/kg; SAR(10 g) = 5.29 W/kg

Maximum value of SAR (measured) = 129 Wikg

-4.00
-8.00
-12.00

-20.00

0dB =129 W/kg = 11.11 dBW/kg
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Impedance Measurement Plot for Head TSL

23 Jul 2014 19:32:28
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DASYS5 Validation Report for Body TSL

Date: 23.07.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d061

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

Medium parameters used: f = 1900 MHz; o = 1.51 §/m; & =352.5; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
o Probe: ES3DV3 - SN3205; ConvF(4.76, 4,76, 4.76), Calibrated: 30.12.2013;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibruted: 30.04.2014
»  Phantom: Flat Phantom 5.0 (back); Type: QDODOPS0AA; Serial: 1002

o DASYS5252.8.8(1222); SEMCAD X 14.6.1((7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=Smm, dy=3mm, dz=3mm

Reference Value = 96.22 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 17.8 Wikg

SAR(1 g) = 10.2 W/kg: SAR(10 g) = 5.39 W/kg

Maximum value of SAR (measured) = 12.9 W/kg

dB
0

-4.00
-8.00
-12.00

-20.00

0dB =129 W/kg=11.11 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of s\e\"(';"w.,,; S Schweizerischer Kalibrierdh
Schmid & Partner % c Service suisse d'étalonnage

Engineering AG z & Servizio svizzero ol taratura

L
Zeughausstrasse 43, BODS Zurich, Switzerland AN S Swiss Cailbration Service
ol
Accredted by the Swiss Acomditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreement for the recognition of calibration certificates
cient ~ HCT (Dymstec) Certificate No: D2450V2-743_Jul14
Otject D2450V2 - SN: 743
Calibraton procedure(s) QA-CAL-OerQ
Calibration procedure for dipole validation kits above 700 MHz
Calibration date: July 24, 2014
This calvration cedificate documents the iraceability 1o national standards, which realae the physical units of measurements (51)
The measurements and the uncertmntios with confidence probabiity are given on 1ha following pages and are part of the certificate.
All calbrations have besn conductad in the cosed laboratory tacility. envionmaent lemperature (22 = 51°C and humidity < 70%
Calitwation Equpment used (MATE crtical for calibration)
Primary Standards 0¥ Cal Date (Cortiticate No ) Schedulad Calibeation
Power matar EPM-242A GRITABIT04 08-0ct-13 (No. 217.01827) Oct-14
Powor sansor HP S4AB1A US37292783 06-0Oct- 13 (No. 217-01827) Oct-14
Power sansoe HP B4B1A MY41002317 09-0ct-173 (No, 217-01828) Oct-14
Reterence 20 B Alenuator SN 5053 (20k) 0S-Ape-14 (No, 217-01918) Apri5
Typa-N mismaich combingtion SN 5047.2 / 08327 D3-Ape-14 (No, 217-01621) Apr-15
Feforonce Probe ES30V3E SN: 3208 30-Dec-13 (Mo, E53.3205 Doc13) Dec-14
DAE4 SN: 601 J0-Apr-14 (No. DAES-S01 _Apets) Apr-15
Secondary Stand 10 # Check Date (n house) Scheduled Chisck
RAF genesator RAS SMT-06 100006 04-Aug-20 (in house check Oct-13) In heuse check: Oct-16
Network Anatyzor HP 8753E US37390565 S4206 18-0ct-01 (in house check Oct-13) in house check: Oct-14
Nume Functian
Calityated by Claudio Leutier Laborntory Technicsan
Appeoved by: Kt Pokovie Technicad Manager M_
Issued: July 25, 2014
This calbration canficate shal not be teproduced except n full without written aporovel of 1he labormtory.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughousstrasse 43, 8004 Zurich, Switzerland
Accredited by the Swiss Accreditabon Service (SAS) Accraditation No.: SCS 108
The Swiss Accreditation Servioe is one of the signatories fo the EA
Multilateral Agr for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 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 B65664, "SAR Measurement Regquirements 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
parallel to the body axis.

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY systemn configuration, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Exirapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The following parameters and calcutations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 302 1.80 mha/m
Measured Head TSL parameters (220+02)°C 378+6% 1.85 mho/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 Convdition
SAR measured 250 mW Input powaer 13.6 Wikg
SAR for nominal Head TSL paramelers normalized to 1W 53.2 Wkg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 250 mW input power 6,28 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.8 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations wers applled.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 527 1.95 mho/m
Measured Body TSL parameters (22.0:02)°C S506=6% 203 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
SAA measured 250 mW input power 132 Wkg
SAR for nominal Body TSL parameters normalized to 1W 51.3 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 65.07 Wikg
SAR for nominal Body TSL parameters normalized to 1W 23.9 Wikg = 16.5 % (k=2)
Cenificate No: D2450V2-743_Jul14 Page3 ol 8
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL

Impedance, tranaformed 10 feed point 5320+45i0
Retumn Loss -2554d8

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 5080Q+63)Q
Retum Loss ~241dB

General Antenna Parameters and Design

[ Electrical Delay (one direction) I 1.180 ne

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

The dipole is made ol standard semirigid coaxial cable. The center conductor of the feeding line is directly conngcted to the
second arm of the dipole. The antenna is therefore short-cirouited 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 1o the pasition as explained in the
*Measurament Conditions* paragraph. The SAH data are not alfected by this change. The overall dipole length is still

according to the Standard,

No excessiva force must be applied to the dipole arms, because they might band or the scidered connections near the

leadpoint may be damaged.

Additional EUT Data
Manufactured by SPEAG
Manufacturad on December 01, 2003
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DASYS5 Validation Report for Head TSL

Date: 24.07.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2: Serial: D2450V2 - SN: 743

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: = 2450 MHz: o = 1.85 S/m; & = 37.8; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY 3 (IEEE/IEC/ANSI C63.19-201 1)

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.53, 4.53, 4.53); Calibrated: 30.12.2013;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2014
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA: Serial: 1001

e DASY52 52.8.8(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 = 102.3 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 28.0 W/kg

SAR(1 g) = 13.6 W/kg; SAR(10 g) = 6.28 W/kg

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

@
o~
| was
{ &)
11338
1.8
228
0dB =178 Wikg = 12.50 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date: 16.07.2014

Test Laboratory: SPEAG, Zunich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 743
Communication System: UID 0 - CW; Frequency: 2450 MHz
Medium parameters used: { = 2450 MHz; o = 2.03 $/m; & = 50.6; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASYS52 Configuration:

« Probe: ES3DV3 - SN3205; ConvF(4.35, 4.35, 4.35); Calibrated: 30.12.2013;

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

« Electronics: DAE4 Sn601; Calibrated: 30.04.2014

« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Seral: 1002

o« DASY5252.8.8(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=Smm, dz=5mm

Reference Value = 95.80 V/m: Power Drift = -0.01 dB

Peak SAR (extrupolated) = 27.7 Wikg

SAR(1 g) = 13.2 W/kg: SAR(10 g) = 6.07 W/kg

Maximum value of SAR (measured) = 17.5 W/kg

0dB =175 W/kg = 1243 dBW/kg
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Impedance Measurement Plot for Body TSL
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