HCTCO,LTD

FCC ID: ZNFK430H Issue Date: 01.22, 2016

Attachment 3. — Probe Calibration Data

HCT CO., LTD.
Report No. 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of
KOREA
HCT-A-1601-F003-2 TEL: +82 31 645 6300 FAX: +82 31 645 6401

112 of 218



HCTCO,LTD

FCC ID: ZNFK430H Issue Date: 01. 22,2016
Calibration Laboratory of S Sehweiserischer Kafbrierdi
Schmid & Partner C Service suisse detalonnage

Engineering AG g Servisio svizzero di taraturs
Zeughausstrasse 43, B004 Zurich, Bwitzeriand Swiss Calibeation Service
Accrecited by the Swiss Accraditabon Service (SAS) Aecreditation No,: SCS 0108
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Cortificate No: ET3-1605_Apr15
Calibration procedure(s}
Caibration date April 27, 2015
This caitrabion cerdficats documents the Wraceabilty 10 natonal slandards, which realize the physcal units of messurements {58
™e and the « with conl P ore given o the Tollowing pages and are pan of he cenificate

All caltratons have beon conductod n the doand laboratocy facity: sovironment ternperataré {22 = 31°C and hamidRy < 70%.

Calbraton Equipment used (MATE catical for cahbration)

Primary S b | Gl Date {Cersticate No.) Scheduied Calbeation

Power meter E44198 GB41293874 | 01-Apr-15 {No. 247-02128) Mai-16

Power sansor EA4124 MY 41458087 | 01-Apr-18 (No. 217.02128) Mar-16

Resarance 3 03 Atterusstor SN: 55054 {3c) Ot-Apt-15 (No. 217-02129) Mar-18

Redarance 20 65 Afferustor SN: SB277 (20%) 01-Apr-15 (No. 247-021321 Mar- 16

Rederence 30 0B Att SN 85129 (305) 01.Ape-15 (No. 247.02133] Mar-16

Reference Probe ES3OVZ SN: 3013 40-Dec-14 (No. ES1-3013 Decid) Dec-15

DAEA SN: 680 14-Jan-15 {No. DAE4-660_Jan15) Jan-16

Seconday Stancands 3] Check Date (in house) Schaduled Check

RF gerseator HP 85480 USIBL2001700 4-Aug-29 (in house chock Apr-13) In house chack: Apr-15

Network Analyzer HP 87538 | US3739058% 18.0ct-01 {in house chack Cet-14) I house oneck: OQ1-55
Nams

Approvea by Katja Pokoric.

Issued. Aprd 29, 2015

This catbeation centficate shall not be reproduced excapt in full without wiien appeoval of the laboratory
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HCTCOLTD
FCC ID: ZNFK430H Issue Date: 01. 22, 2016
Ca“bl_‘aﬂon uboratory of s\“\"@?’»} s Schweerischer Kafibrierdionst
Schmid & Partner R G Service suisse détalonnage
Engineering AG = Servizio svizzero di taratura
Zoughoussirasse 43, 8004 Zurich, Switzertand i ,‘ﬂ_\.ﬁ S’ Swiss Calibration Service
Accredited by the Swiss Accraddaton Servico (SAS) Accroditation No.: SCS 0108
The Swiss Accreditation Service i one of the signatories 1o the EA
Muititateral Agreoment for the recognition of caiibration cortificates
Giossary:
TSL tissue simulating liquid
NORMx,y.2 sensitivity In frea space
ConvF sensitivity in TSL / NORMx.y.2
DCP diodea compression point
CF crest factor (1/duly_cycle) of the RF signal
ABCD modulation depandent finearization parameters
Polarization » @ rotation around probe axis
Polarization 3 & rotstion arcund an axis that is in the plane normal 1o probe axls (8t measurement center),
ig., & = 0 is normal {o probe axis
Connector Angle information used it DASY system 1o align probe sensor X to the robot coordmate sysiem

Calibration is Performed According to the Following Standards:

8) 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
praximity to the ear (frequency range of 300 MHz 1o 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

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

«  NORM({f)xy.z = NORMx. v,z * frequency. response (see Frequency Response Chart), This inearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the slated uncertainty of Convi

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

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

o Axy.z Bry.z Cxyz Dry.z; VRxy.z: A B, C. D are numerical inearization parameters assessed based on
the data of power sweep for specific modutation signal. The parameters do not depend on frequency nor
media, VR is the maximum calibration range expressed in RMS voltage across the diode,

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

o Sphencal isotropy {3D deviation from isotropy): in a field of iow gradients realized using 8 flat pharntom
exposed by a paich antenna.

s Sensor Offssl: The sensor offset correspands to the offset of vinual measurement canter 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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ETIOVE ~ SN:1605 Apeid 27, 2015

Probe ET3DV6

SN:1605

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

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system?)
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HCTCO,LTD

FCC ID: ZNFK430H Issue Date: 01. 22, 2016

ETIOVE~ SN 1605 Apal 27, 2015

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

Basic Calibration Parameters

Sensor X Sensor Y I Sensor £ Unc (k=2) |
Norm (uV/Vim)*)" 149 191 161 101 %
0CP (mv)" 100.4 99.7 , 100.3
Modulation Calibration Parameters
(0D [ Communication System Name T a B c D | VR | Unc
\ | | @8 | daBypv | d mv | (k=2)
[o | ow [ X1 o0 00 | 10 | 000 | 1896 | #30% |
=) Y| 00 | 00 1.0 | 84z ]
| zZ| 00 00 | 10 | T ==1

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
prabability of approximately 95%.

* The uncanainties of NormiX,Y .2 do not affect the E*field urcartanty nside T5L (soe Pages 5 and &)

" Numerical Srpanzation parametes: uncertainty (ol rquied,

¥ Uncertainty s determingd using the max. deviation from linea resporse applying reclanguisr Bistibution and o oxpressed for the souare of he
fadd value
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HCTCO,LTD

FCC ID: ZNFK430H Issue Date: 01. 22, 2016

ET40VE- SN:1605 Apeil 27, 2615

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth * Unct.
F{MHz)© | Permittivity” (Stm)” ConvFX | ConvFY | ConvFZ |Alpha® | (mm) |  (k=2)
750 419 0.89 6.64 6,64 .84 0.26 3.00 +12.0%
835 41.5 | 080 6,33 6.33 £.33 0.28 300 | $120%: |
900 415 0.97 6.14 6.14 8.14 0.31 3.00 | +120%
1450 405 R 20 537 5.37 537 0.45 264 | +120%
1750 401 1.37 5.20 520 | 520 0.73 215 | £120%
1900 40.0 1.40 5.01 501 | 501 0.80 212 | £120%
1950 40.0 140 | 494 4.94 4.94 0.80 2.05 £120%
2300 39.5 1.67 arr a7 4.77 0.80 1.88 £120% |
2450 392 180 457 4.57 457 085 | 175 | £120% -

® Frequency vahdity above 300 Mz of 3 100 MiHz anly apples for DASY v4 4 and twgher (sec Page 2), else 1 is reatricted to £ 50 Mz, The
uncurtainty is the RSS of the Convi uncardsinty al calibration fraguency and tha uncerdainty & the indicated frequency band. Frequency valaty
bedow 300 MH2 is = 10, 25, 40, 50 and 70 MKz for ConvF assessmonts 31 30. 84, 128, 150 and 220 MHz respecSvely, Above 5 GHZ Trequency
validity can be extended to + 110 Mz

" Al frequencies below 3 GHZ, the validity of tissue parameters (£ and a) can be rolaxed o £ 10% # liquet P n formus © apphed to
meastred SAR values. Al froquencies above 3 Giz, the valdty o issob paramaters (c 800 o) S restncted 1o £ 6% The uncertanty & the RSS of
the ConvF uncartainty for indicated targel tissue povameters

Y AiphaDepth are detenmined during caibeation. SPEAG warmadts fhat the sémaining deviation due to the boundary effect after compensation is
ahweays Jess then £ 15 foe freguencies helow 3 GHz and helow & 2% for fequencies between 34 GHz at any distance Sarger than hall tha peobs tip
dameter from the boundary
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HCTCOLTD
FCC ID: ZNFK430H Issue Date: 01. 22, 2016
ETADVE- SN, 1605 Apri 27, 2015
DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605
Calibration Parameter Determined in Body Tissue Simulating Media
Relative Conductivity Depth ™ Unct.
f{MHz) " | Permittivity” (Sim)" ConvFX | ConvFY | ConvFZ | mipha® | (mm) (k=2)
750 55.5 0.96 6.21 5.21 821 | 030 | 27 | £120%
835 65.2 097 611 | 611 6.1 030 | 300 | £120%
1750 53.4 1.49 4.66 466 4,66 0.80 262 +12.0 %
| 1900 53.3 152 454 | 454 | 454 | 080 | 232 | +320% |
| 2450 527 | 195 4.18 4.18 4,18 0.79 1.80 £120%

< Frequency vaioty above 300 MHz of & 100 MHZ coly aoplias for DASY v4.4 and higher (sae Page 2), eise € s resincted to & 50 Mz The

uncertainty 15 the RSS of the Convi® unoetainty at calibration: frequancy and the uncestainty for the ndicated frequency band. Frequency vaidcity
below 300 MHz is ¢ 10, 25, 40, 50 andt 70 Mz for ConvF assessments at 30, 64. 126, 150 and 220 MKz respoctively. Above § GHz requancy
validity can be axtanced 10 = 110 MHz
¥ A1 froquancies below 3 GHa, e validity of 53300 paramaters (£ and ) can be relixed 10 = 10% It iquid compensation formiuls is spofed 10
measured SAR values. At frequencies abave 3 GHZ the validty of fissus parameters (¢ and o) is reatricted 1 t 5% Tha uncenainty is the RSS of

the Com# uncertainty for indicated target bissue parametarns.

* AlphaiDecth are doloeminad during calbration, SPEAG warrants that the remamnng devialion due 10 the boundary effect after compersstion s
alweys 055 than £ 1% for reguencies balow 3 GHz and batow + 2% for freéquencies betwesn 3-6 GHz at any dstance larger than half the prode b
damater from she boundary.
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HCTCO,LTD

FCC ID: ZNFK430H

Issue Date: 01.22, 2016

ET3DVE- SN:16805

Frequency response (normalized)
Lk Al
»

(=]
o

Apnil 27, 2015

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

1000

1500

£ [MHz]

e

Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)

Certficate No: ET3-1805_Aor15
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HCTCO,LTD

FCC ID: ZNFK430H Issue Date: 01. 22, 2016

ET30VE- SN.1605 Apal 27. 2015

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz R22
e A . e . L J

Exvor {dB)

L e il o S S S — =St 0ot pnug

1*_.; IS 3

Rob [

TR soT e ST T2

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Certificate No: ET3-1606_Apr15 Page 8of 1

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

KOREA 120 of 218
HCT-A-1601-F003-2 TEL: +82 31 645 6300 FAX: +82 31 645 6401

Report No.



HCTCOLTD
FCC ID: ZNFK430H Issue Date: 01. 22, 2016
ET3DVG- SN:1605 April 27, 2016
Dynamic Range f(SARpeaq)
(TEM cell , fova= 1900 MH2)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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HCTCOLTD
FCC ID: ZNFK430H Issue Date: 01. 22, 2016
ET3DVE- SN.1605 April 27, 2015
Conversion Factor Assessment
f= 835 MHz WGLS R® (H_convF) 1= 1800 MHz WGLS R22 (H_convF)

18- » §

3s » .
3 2 = = M
1.
3 3 .,

o = m. & = w ! SRR SRR R 1 ARG a2 B W .

2 fvd] glwel
Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
40 08 06 04 02 00 02 0A 06 D08 1e
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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HCTCO,LTD

FCC ID: ZNFK430H Issue Date: 01. 22, 2016

ET30DVE-~ SN.1605 Apnil 27, 2015

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

Other Probe Parameters

Sensor Arrangement “Tnangular |

Connector Angle (") o | 587
“Mechanicat Surface Detection Mode enabled
| Optical Surface Detaction Mode = e—— | disabled
Probe Overall Length - 337 mm |
"Probe Body Diameter = i T 10mm |
[TipLength - - | 10 mm |

Tip Orameter B3 mm |
| Probe Tip o Sensor X Calibration Point 27mm
| Probe Tip to Sensor Y Calibration Point 27 mm |
["Probe Tip to Sensor Z Calibration Point T 27w |

Recommendad Measurement Distance from Surface = 4 mm
Certificale No: ET3-1605_Apr1S Page 11 of 11
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HCTCOLTD
FCC ID: ZNFK430H Issue Date: 01. 22, 2016
Calibration Laboratory of S S Schweaerischer Kallbrierd
Schmid & Partner %’é G Service suisse Gétaionnage
Engineering AG % S o s Servizio svizzero di taraturs

Zeughausstrasse 43, 004 Zurich, Switzerland RO Swiss Caliration Secvice
Accredited by the Swiss Accreditaton Saryice (SAS) Accreditation No.: SCS 0108
Tho Swiss Accreditation Service is one of the signatories o the EA
Muttitateral Agreamant for the recognition of callbration certificates

clie  HCT (Dymstac) Cartificate No: EX3-3903_Sep15

[CALIBRATION CERTIFICATE

‘ Ot EX3DV4 - SN:3903

| Caibrotion procoecorels) QA CAL-01.v9, QA CAL-14.v4, QA CAL-23.v5, QA CAL-25.v6
Caliration dale September 28, 2015
Thin calibeotion cartficate dogumants the i to national which reafize the phrysicsl units of measurements (Si)

The measurements and the uncertanties with confidence probebdly arn given on the ialiowing pages and ars part of the certiicate

AS cafibratons have been conductnd in tho dosed aboraicry facilty: anvironment temparature (22 £ 3)°C and humidry < 70%

| Cofibration Egupment used (MATE critical tor calibraton)

Primary St 1) | Cal Date {Canficate No ) Scheduted Calb
Puawet motot E44198 G4 1293874 01-Apr-15 (No. 217-02128) Mar-10

Power sensor Fa412A MY 41468087 | 01-Ape-15 (N 217-02128) Mar-16

Ret 3 48 Atlerustor SN 55053 (dc) 01-Apr-15 (No. 217-02129) Mar-16

Redorence 20 B Attenuasor SN: 55277 (200) 01-Ape-15 (N0, 217-02132) Mar-16

Referance 30 db A SN 55126 (30n) 01-Ape-15 (Na. 217-02133) Mar 16

Refererse Probe ESIOV2 SN 3013 30-Dec-14 (No. E53-3013_Decid) Doc-15

DAEA SN: 880 14-Jan-135 (No. DAEL-S50_Jan15) Jon-18

E y 5 0 Check Date (in hovas) Schodued Check

RF ge HP B648C USI642001 700 4-Aug-30 (n housa check Agr-13) It houss check: Ap-16
Network Analyzec HP B753E USS7200485 18-Oct-01 (i nowse chack Oct-14) n houss check: O-15

Name Function |

Canbratert by izrme Eifooug Aty Tachniclin O(,ﬂ ’ éww
Apgroved by Kage Pokovia oz e ot M—

temied September 30, 2015

Thia cafitration cantficate shall not be reproduced sxcept in il without wiitton approval of Bhe labonsony
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Accrodited by the Swan Accreditation Servicd (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service |s one of the signatories to the EA
Muttitatoral Agreement for the recognition of calitiration cartificates

Glossary:

TSL tissue simulating liquid

NORMx,y,2 sensitivity in free space

ConvF sensitivity in TSL / NORMx.y.z

ncP diode compression point

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

ABCD modulation dependent finearization parametars

Polarization ¢ o rotation around probe axis

Polarization 8 $ rotation around an axis that is in the plane normal to probe axis (at measuremant center),
Le., B =0 is normal to probe axis

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

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Practice for Datermining the Peak Spatiai-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 1o the ear (frequency range of 300 MHz to 3 GHz)", February 2006

¢) IEC 62209-2, "Procedure 1o detemmine 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 885684, "SAR Measuroment Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

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

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

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

* PAR: PAR Is the Peak 1o Average Ratio that is not calibrated but determined based on the signal
characteristics

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

e ConvF and Boundary Effect Paramelers: Assessed in flat phantom using E-fiekd (or Temperature Transfer
Standard for { < 800 MHz) and Inside waveguide using analytical field distributions based on pawer
measuramants for f > BOO MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (aipha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx.y.z * ConvF whereby the unceriainty corresponds to that given for ConvF. A frequency depandent
ConvF 5 used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to 2 100
MHZ

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

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

« Connector Angle: The angle Is assessed using the information gained by determining the NORMx (no

uncertainty roquired).
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Calibrated: September 28, 2015
Calibrated for DASY/EASY Systems
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HCTCO,LTD

FCC ID: ZNFK430H Issue Date:

01. 22, 2016

EX3DVA4- SN:3903

Saptember 28, 2015

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

Basic Calibration Parameters
T Sensor X Sensor Y | Sensor Z Une (k=2) |
Norm Luvqt\{fm)})“ | 041 0.36 0.58 £10.1% |
"OCP (mV) | 103.7 108.6 ‘ 994 |
Modulation Calibration Parameters
[Uin” | Communication System Name [ I A 8 c ‘ D ’ VR Unc-
dB | dBVpv i d8 mv (k=2)
0 oW x| oo 00 | 1o | 000 | 1452 | 27% |
| Yy | o0 0.0 10| EEE
zZ| 00 0.0 10 | [ 48] |

probability of approximately 95%

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

A The uncenainties of Narm XY 2 do not alfect 1he £ feld ancerainty inside TSL (see Pages 5 and 8)
" Numerical Inearization paremese: Uncenainty not regured

' Uncertminty Is detormined using the max, deviabon from inear response spphying rectanguiar sswibution and in expressed tor the squore of the

flold vislue
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HCTCO,LTD
FCC ID: ZNFK430H Issue Date: 01. 22,2016
EX30VA- SN 3903 September 28, 2015
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903
Calibration Parameter Determined in Head Tissue Simulating Media
Relative Conductivity | Dopth ™ Unc
f(MHz)® | Permittivity” (8im)" ConvF X | ConvF Y | ConvFZ | Alpha® |  (mm) (k=2)
835 415 0.90 984 984 9.84 0.20 1,58 £120%
900 415 0.97 9.68 8.68 9.68 022 1.40 £120%
1450 40.5 1.20 8.25 8.25 8.25 0.17 | 1.65 +120%
1750 40.1 1.37 829 B8.29 8.29 0.37 080 £120%
1900 400 140 8.03 8.03 8.03 0.37 0.80 +£12.0%
1850 40.0 140 7.84 7.84 78B4 0.33 0.88 £120%
2300 395 1.67 7.69 7.69 7.69 0.356 0.83 +£12.0 %
2450 352 1,80 7.35 7.35 7.35 042 0.80 +120%
2600 39.0 1.96 108 7.09 7.09 026 1.13 £120%
5200 36.0 4 66 5.28 5.28 528 0.40 1.80 £131%
5300 359 476 | 508 5.08 5.08 0.40 1.80 £13.1%
5500 356 496 a9 4.91 4N 0.40 1.80 2£131%
5600 358 5.07 4.70 4.70 4.70 0.45 1.80 2131 %
5800 83 | sz 460 | 480 450 | 045 | 180 | $131%
“ Ernquency validty above 300 MHZ of + 100 MHz anly apgies for DASY w4 and figher (ses Poge 2), sine il in fostiicied 10 £ 50 MHz. The
uncedaty i the RSS of the ConvF uncertainty it caliiraton frequency and the uncertainty for the indicated frequancy band Frequency vahidity
below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for Com® sssessments at 30, 84, 128 150 and 220 MHZ respectively. Above 5 GHz requency
vakdity Can bo extended 10 £ 110 MHL
* Al frequenties betow 3 GHz, i virliday of busue parametnrs {0 and o) can bo ralaxed 1o = 10% il kquxi compensason formula is appled to
measured SAR valuos. Al frequencas sbove 3 GHz, the validity of tissus pasamtees (s and o) & restncted to £ 5%, The uncertanty & the RSS of
the Convf uncedanty for indicatod target tissue parmmoters
)¢ we Gatermined duing calbration. SPEAG wananiy that the remaiming doviation due 10 the boundary effuct afior compensition i
atwitys huss than = 1% for froquencios below 3 GHz snd below = 2% for frequancies betwesn 1-6 GHz at any distance larger than half ihe probe Bp
diamesar froe ihe boundary
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HCTCO,LTD

FCC ID: ZNFK430H Issue Date: 01. 22, 2016

EXIDV4- SN0 Septamber 28, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

1 (MHz) © PoRn:‘l.n";;y' co?g:nc;?" ConvF X | ConvF Y lCoth z | Aipha® m)g (2-':. '
835 55.2 0.97 10.05 10.05 10.05 0623 1.29 £120% |
1750 534 1.49 7.94 7.94 7.94 038 0.85 £12.0%
1900 53.3 1.52 772 | 172 7.72 0.34 0.87 £120%
2300 529 1.81 7.57 157 | 757 042 | 080 £12.0%
2450 52.7 1.95 7.38 7.38 7.38 0.31 . 0.95 +120%
2600 52.5 2.16 7.22 7.22 7.22 0.22 0.95 +120%
5200 49.0 5.30 457 4.57 457 | 050 1.90 +13.1 %
5300 48.9 §42 4.42 4.42 442 J 0.50 1.90 +13.1 %
§500 48.8 585 388 3.88 3.88 0.60 1.90 £131% |
5600 485 577 3.74 3.74 3.74 0.60 1.50 +£13.1%
5800 482 600 | 405 4.05 4.05 0.60 190 | £131%

-‘r,mmmnwmmmudzvmmmwmmmsvwundmh-cmpagezp.euu:mwwcsom Tha
ume:wnmumﬂssdm-wmnuwvndlbmvmhmmmmﬂybmmwwlmmymd}myvnmw
btow 300 MHz i 4 10. 25, 40. 50 and 70 MMz for ConvF sssessments at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frecusncy
vty can be extended to £ 110 MHz

" At requencies balow 3 Gz lmmmydiwwmnxmn)mhmmm:'D%Mm-cmmmonlumdl-mpbdlo
measured SAR values. At equuncins above 3 GH2. the vilidity of bssue paramesers (o und o) Is resicied 1o = 5% The uncertainty in the RSS of
the ConvF uncestanty for indicated target tesue porsmeten.

“ Alpha'Depih are detormined dunng calfbration SPEAD wanrants thit the remaining deviaton due (o the boundary effect after compensation &
walmlmnz\\knmmuwwlcmundmmzz&mmmlﬁGthmdmmlmmnmllmmw
diameter from the bouncary,
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FCC ID:

ZNFK430H

Issue Date:

01. 22, 2016

EXADV4- SN-3903

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

cy response (normalized

Frequen
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0 500 1000 1500 2000 2500
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S $
td vl

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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FCC ID: ZNFK430H Issue Date: 01. 22,2016
EXIDV4A- SN 203 Seplomber 28, 2015
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM f=1800 MHz, R22
’ . - * K 2
Yo o v
5
% - + o ”::’;:‘:y;'.o-!.",,':';'w’-i-.'.;.
&
| A I XN E—— Y ;
Ret [
- -, 1 s
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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HCTCO,LTD
FCC ID: ZNFK430H Issue Date: 01. 22, 2016
EXADV4- SN.AS03 Seplember 28, 2015
Dynamic Range f(SARead)
(TEM cell , fouu= 1900 MH2z)
"c ’ .
r
— 10 Ll
E;! v
é 107+ ; 4
10 :
10
10 10 10 10 10 10 0
SAR [mW/em3)
:) ]
not c’(ll:‘_gx—;nsm{-.‘ compensates
1
8 4 :
§ Y - e e A G
i
o < : SAR im‘;‘l‘un}l = v
* [ L B
not compenastec compensatod
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: ZNFK430H Issue Date: 01. 22, 2016

EX30V4- SN-3903 September 28, 2015

Conversion Factor Assessment

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

£ %:,
£ . §

e ¢

3 g
'
"W

»

ne -

. ) x x . e - N * = o - - a
&l e
. T 2 21 X
] rewae

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

NOoN &

Deviation

50 - o0 -
LoLbHOO2T T o

cobos

10 -08 08 -4 02 00 02 04 08 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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FCC ID: ZNFK430H Issue Date: 01. 22, 2016

EXA0V4- SN:3603 September 28, 2015

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

Other Probe Parameters

Sensor Arrangemaent S Triangular
| Connector Angle (") - I | 332
| Mechanical Surface Detection Mode 7 enabled |
[ Optical Surface Detection Mode S o | disabled |
[ Probe Overall Length — 337mm
[ F’rort’)egs;fygdr.'m'mlet == 10 mm }

Tip Lengthr - S — 9mm i

Tip Diameter o S —_— 2 ?’aAmrQ\il-‘
[ Probe Tip to Sensar X Calibration Point S - | T Aimm |
| Probe Tip to Sensor Y Calibrabon Point 1mm |

Probe Tip 1o Sensor Z Calibration Point N o T Tmm |
"Recommended Measurement Distance from Surface | T 14mm |
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HCT CO,, LTD.
Report No. 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of
KOREA 134 of 218

HCT-A-1601-F003-2 TEL: +82 31 645 6300 FAX: +82 31 645 6401



HCTCOLTD

HCT-A-1601-F003-2 TEL: +82 31 645 6300  FAX: +82 31 645 6401

FCC ID: ZNFK430H Issue Date: 01. 22,2016
Calibration Laboratory of {_\.‘\@nﬁ S Schweizerischer Kalibriecdisnst
Schmid & Partner e ¢ Service suisce d'étalonnage

Engineering AG g s Servizio svizzero ¢ taratura
Zoughausstrasse 43, 8004 Zurich, Switzerfand % ,‘@\y Swiss Calibeation Service
Accracited by the Swiss Accreditation Service (SAS) Accroditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Age for the gnition of calibration certificates
client  HCT (Dymstec) Cartificate No: EX3-3968_Jun15
Otject EX3DV4 - SN:3968
Caibration procediire(s) QA GAL-01.¥9, QA CAL-12.v9, QA CAL-14.v4, QA CAL-23.v5;

QACALEBNE. o o
Caltwaton date: June 18, 2015
This calibration cadtificale documants she Yaceabilty 1o national standards, which réalize the physical units of 1 ents (SI),
The ts @nd the unoart with confick - ity are given On thir followeng pages and e part of the certificate.
ARl calibeations have been conducied i the ciomed laborshory faclity. erdeonment famperatuee (22 + 3)°C and humadty « 70%.
| Calibration Equipment used (MATE concal for coltbration)
{
Prmary Standards ) Ca! Date (Covtificate No | Schadiufed Calbeation
Pawer meter 44198 GBA1203874 D1-Age. 15 (No. 247-02128) Mar-18
Power sensor E44124 MY4 1423087 01-Agx-15 (No. 21702128) Mar. 18
Rederance 3 9B Atternator SN: 55054 (3c) 01-Ape-15 {No_217-02129) Mar18
Relecence 20 dB Attenuator SN §5217 {20%) 01-Ape-15 (No. 217-02132) Mar.18
Reference 30 dB Atenuater SN: 35129 {30) 01-Apt-15 (No. 247-02133) Mar 16
Refeconce Probe ES3DV2 SN: 3045 30-Dec-14 (No. ES3-3013_Dac14) Dec-15
DAE4 SN 660 | 16-Jan15 {No. DAEA-660 Jan15) Jan-16
Secondary Standards D Check Dt (i house) Scheduled Check
RF generaloe HP 88480 US3IH42U01700 4-Aug-89 [in house chock Apr-13) 10 house check: Ap-16
Network Anafyzer HP 8753 | US37390585 18-Oct-01 {in house chack Oct-14) in house check: Oct-15
Name Fgﬂon ¥ = Signature
Cattrated by Joton Kaatrati Laborstory Technician < ——f (¢ =
A ;
Issued June 18, 2015
This calibestion cartificate shall not ba reproduced axcapt in ful withowt weton approval of the labcoratory.
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HCTCO,LTD

FCC ID: ZNFK430H Issue Date: 01. 22, 2016

Calibration Laboratory of

Scletterischer Kalibrordi

Schmid & Partner ‘S: Service suisse d'étalonnage
Engineering AG g Servisio svizzero di aratura

Zeughausstrasse 43, 28004 Zurich, Switzerland Swiss Calibeation Service

Accredited by tht Swiss Accraditasion Service [SAS) Accroditation No.: SCS 0108

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

Multilateral Agreamont for the racognition of calibration cectificates

Glossary:

TSL tissue simulating hiquid

NORMxy,z sensilivity 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 paramelers

Polarization ¢ ¢ rotation around probe axis

Polarization § 3 rotation acound an axis that is in the plane normal to probe axis (3t measurement center),

Le., § = 0 s 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) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate {SAR} in the Human Head from Wireless Communications Devices: Measurement
Techniques”, June 2013

b) |EC 6§2209-1, "Procedure to measure the Speciic Absorption Rate (SAR) for hand-held devices used in Close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", Feberuary 2005

Nlethods Applied and Interpretation of Parameters:
NORMx.y.z: Assessed Tor E-field polarization 8 = D {f < 900 MHz in TEM-cell; T > 1800 MHz: R22 waveguide).
NORMx.y,z are only intermediate values, i e., the uncertainties of NORMx v,z does not affect the E*-fiald
uncerainty insile TSL {(see below ConvF),

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

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

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

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

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

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

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

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

uncertainty required).
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FCC ID: ZNFK430H Issue Date: 01. 22, 2016

EX3DV4- SN:3968 June 18, 2015

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

Basic Calibration Parameters

| Sensor X Sensor Y Sensor Z Unc (k=2) |
Norm (uV/VIm))" i 036 0.35 0.42 101 %
DCP (mV)* | 1031 102.8 | 96.8 i

Modulation Calibration Parameters

[uID Communication System Name T a 8 | ¢ | B | VR | Unc |
dé | dBvjv | dB mv | (k=2) |

|0 | cw X| 00 | 00 | 1o | 000 | 1303 | 230% |

| ‘ Y| 00 | oo | 10 | 1208

\ |z ]| o0 00 | 10 1423 | |

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

A The uwncertalalios of NormX,Y,Z do not affect the E7-fietd uncernainty inside TSL {see Pages 5 and 6.
* Numerical Sneanzation pacamelen: uncenainty nol regured
" Uncertainty is determined using the max. devation from Inesr respanse applying rectanguiar sistibulion and & expressed for the square of the

fetd value
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FCC ID: ZNFK430H Issue Date: 01. 22, 2016

EX3DV4-~ SN:3968 June 18, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth * Unct.
F(MH2)® | Permittivity” | (Stm)” ConvEX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 52.3 0.76 13.08 13.09 13.09 0,00 100 | =133%
300 453 087 12.28 12,28 12,28 0.10 120 | £133%
450 435 0.87 10.61 10.61 10.61 0.18 120 | +133%
750 419 0.89 992 9.92 9.92 0.18 157 | #120%
835 4.5 0,90 9.60 9,60 5.60 0.21 164 | +120%
900 415 0.97 945 9.45 9.45 0.22 125 | £120%
1450 405 1.20 828 8.28 8.28 0.28 102 | £120%
1750 40.1 1.37 823 8.23 8.23 0.31 080 | $120%
1800 40.0 1.40 795 7.95 7.95 0.30 0.80 | £120%
1950 400 1.40 7.66 7.86 7.66 0,38 080 | £120%
2300 395 1.67 7.51 7.51 7.51 0.37 080 | +120%
2450 382 1.80 7.21 7.21 7.21 0.36 080 | £120% ‘
2600 39.0 1.96 7.06 7.06 7.08 0.39 085 | £120%
3500 37.9 281 6.82 8.82 6.82 0.28 133 | 2131%
5200 36.0 468 5.26 5.26 5.26 0.30 1.80 +13.1%
5300 359 4.78 5.09 5.09 5.09 0.35 1.80 | #13.14%
5500 356 4.96 4.86 4.86 4.86 0.40 180 | +131%
5600 355 5.07 459 459 4.59 0.40 180 | £13.1%
5800 35.3 527 468 468 4.68 040 1.80 | *+131%

cmeyvdﬂnymaoomxolt100MWWuMDASYNd&dMM {see Page 2), hnnsmuum-somm
uncartainty is he RSS of the ComwF uncaralnty at calibratioo fred ¥ and the y for the i and. Fraquency vasdty
beiow 300 MHZ ts = 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 Mz respectively, Aove 5 GHZ frequency
valdty can be maended to + 110 MMz

¥ Al Trequenciss Delow 3 GHz, the validity of fissue parametess (= A o) can be refaued 1o 4 10% & hquid sompensation foemula is appived 10
meosured SAR values. Al froquancies abova 3 GHz, the validity of issue paramesens {c and ¢} s restnctod 1o < 8%, The uncectanty @ the RSS of

lhn Convf umnly fer mocuoo larget tisgue paramedens.
during cakb . SPEAG 1S thiat e ng due to the boundary effect after compansation is
amnyakmmm £ asmmm3c&mm:nt«mmm 305 GHz a1 ey distances aiger than half the probe bp
diametar from the boundary.
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FCC ID: ZNFK430H Issue Date: 01. 22, 2016

EX3DV4- SN.3868 June 18, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

. . Relative | Conductivity ‘ | 4| Depth”™ [ Unct

{MH2z) Parmittivity {Sim) ConvFX | ConvFY | ConvFZ | Alpha™ | (mm) (k=2)
150 619 0.80 12.40 12.40 12.40 0.00 1.00 133 %
300 58.2 0.92 11.34 11.34 11.34 0.05 1.10 +133%
450 56.7 0.94 10.86 10.86 10.86 0.12 1.20 +133 %
750 55.5 0.96 9.49 549 949 0.34 1.03 +120%
836 56.2 0.97 9.55 9.55 9.55 0.50 0.80 £120%
900 55.0 1.05 9:34 9.34 9.34 042 0.83 £120%
1750 534 1.49 | 787 7.87 7.87 0.42 0.80 £120%
1900 533 1.52 T 7.60 7.60 7.60 0.33 0.85 $120%
2450 52.7 1.95 7.25 7.25 7.25 0.36 0.80 2120%
2600 525 216 7.10 7.10 7.10 0.24 0.80 +120%
5200 49.0 5.30 4.71 4.71 4.71 040 1.90 £13.1%
5300 48.9 542 4.44 4.44 4.44 040 1.90 £13.1%
5500 4856 565 4.14 4.14 414 045 1.90 £13.1%
5600 485 577 3.93 3.92 3.93 0.45 1.90 213.1%
5800 48.2 6.00 4.27 427 4.27 0.45 1.90 2131 %

€ Frequency validty above 300 MHz of + 100 MHz only sppies for DASY vé.4 and higher (soe Page 2), shse 3% restricied 1o 1 50 MHz. The
unceriainty is the RSS of the Coenvi® uncenainty st Cakaration frequency and the uncertainty for the indicaied fraquency band. Fraguarcy validity
belaw 300 Mz s ¢ 10, 25, 40, 50 and 70 MHz for Cornf assessments at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency
vilicity can be extended 10 = 110 MHZ

" At frequencies below 3 GHz, the valcity of tissue parameters (c-and o) can be relaxed 1o = 0% if bquid on Sormuio is apokad to
measured SAR vales, At fraquencies above 3 GH, the visidity of fissue parameters (c and o) &5 resiriciad to &£ 5%. The uncertainty is the RSS of

meOcmf uncertainty for mndicated target tissue parameters,
h are determined during calibration. SPEAG warants that the remaining deviaton due o the y effect sfter I bion &
Dhways less than + 1% for frequences below 3 GHZ and beiow = 2% for frequancies betwean 3.8 GHz at any destance largée than hall the prabe 1ip
diameter from the boundary
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EX3DV4~ SN:3968 June 18, 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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EX3DV4-- SN 968

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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Dynamic Range f(SARpeaq)
(TEM cell |, foou= 1900 MHZ)
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Uncertainty of Linoarity Assessment:  0.6% (k=2)
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Conversion Factor Assessment
{ = 835 MHz, WGLS RS (H_convF) = 1900 MHz, WGLS R22 (H_comf)
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Deviation from Isotropy in Liquid
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Uncertainty of Spherical Isotropy Assessment: £ 2,6% (k=2)
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FCC ID: ZNFK430H

Issue Date: 01. 22, 2016

EX30V4- 5N:3968

June 18, 2015

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

Other Probe Parameters

[ Sensor Arrangement Triangular |
Gonnedtor Angie {7 - il GER
Mechanical Surface Detection Mode ansbled
“Opticai Surface Detection Mode B disabled |

| Probe Overall Length = | 337 mm
Probe Body Diameter N —— o 10 mm
Tiptength - ¥ Smm
Tip Diameter 2.5 mm

[Probe Tip to Sensor X Calibration Point T mm

[Probe Tip to Sensor Y Galibration Point 1mm |

[Probe Tip to Sensor Z Calioration Pont Tmm |

Recommended Measurement Distance from Surfaca l 1.4 mm
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Calibration Laboratory of S Schweizerischar Kalitrierdianst
Schmid & Partner C Service suisse d'talonnage
Engineering AG g Servisio svizzaro df taratury
Zeughaussirasse 43, 8004 Zurich, Switzerland Swiss Catibration Service

Accredied by the Swiss Accredtation Sarvice (SAS)
The Swiss Accreditation Service is one of the signatories 10 the EA
Multilataral Agroament for the recognition of calibeation cectificates

Cataration omne
This calltration cenificale documants the traceabidity 10 nationa standerds, which realize the phywical unis of s (St}
The meas and the with coni probability are given on ihw lollowng pages sed ure part of the certificate.

Af culibrations have been canducied In the closed labormiony laciity: emvironment lemperaiure (22 = 3)°C ant! humadity < TO%

Calibention Equpmant used (MATE oritical for caltrason)

Accreditation No.; SCS 0108

Primary Standards L) Cal Date (Cerificate No | Scheduled Cafvranon
Power meter E44168 0B 23074 01-Apr-15 (No. 217,02128) Mae-18
Power sansor E4412A MY4 1438087 O1-Apr-15 (No 21702128} Mar-10
Rets 3 4B Anenuato SN: 55084 (i) 01-Apr-15 {No. 217-02129) Mar- 10
Red 20 6B Attenualor SN 88277 (20x) O1-Ane-15 (Na. 217-02132) Mar 10
Rk X0 o8 Attenator SN S5129 [30b) 01-Ap-15 (No. 217-02133F) Mar-10
Re Proba ES30VZ SN 3013 30-Dec-14 (Na. ES3-3013_Dect4) Oec-18
DAES Sk 860 14-Jan-15 (No. DAES-800_Jan15) Jan-18
Secondary Standerds_ 0 Chck Date (in housa) Schedued Check
| RF genesstor HP BOABC US3842001700 £-Aug-99 {in house check Aar-13) in house chack: Apr-18
Network Analyzer HP 8753 | US3T350885 18-00t-01 (in house check Oct-14) In house chadk: Oa-15
Function
Caliteated by : Atory
Approved by:
This calbraton cert shadl 0ot be rop excent in Al without wiilien approvsl of Me labaratory
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FCC ID: ZNFK430H Issue Date: 01. 22, 2016
Calibration Laboratory of Y Sehiwaieti Kalibcledios
Schmid & Partner %{*\QJ//&E g Service -::. @ Htsonnage 2
Engineering AG T & g Servisio eviztero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzertand L7 Qy’ Swiss Calibration Servioe
Accredilad by he Swiss Accreditation Servios [SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories 10 the EA
Muttitateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx.y.z sensitivity in free space

ConvF sensitivity in TSL/ NORMx.y,z

pce diode compression point

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

ABCD modukation dependent linearization parameters

Polarization ¢ p rotation around probe axis

Polarization § 4 rotation around an axis that is in the plane normal to probe axis (at measurement censer),
Le., 8 =0 normat to probe axis

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

Calibration is Performed According to the Following Standards:

n) IEEE Sta 1528-2013, "IEEE Recommended Practice for Determining the Paeak Spatal-Averaged Specific
Absorption Rate {SAR) in the Human Head from Wireless Communications Devices: Measuremeant
Teochniques®, June 2013

b} IEC 62209-1, "Procedure to measure the Specdific Absorption Rate (SAR) for hand-hedd devices used in close
proximity to the aar (frequency range of 300 MMz to 3 GHz)", February 2005

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

d) KDB 865664, "SAR Measurement Requirements for 100 MMz 1o § GHz"

Methods Applied and Interpretation of Parameters:
NORMx,y.z Assessed for E-fisld polarization 4 = 0 (I < 900 MHz in TEM-cell, { > 1800 MHz: R22 waveguide)
NORMx,y,z are only intermediate vaiues, |e., the uncertainties of NORMx.y.z does not affect the E”-field
uncertainty inside TSL (see below ConvF).

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

e 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.

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

o Axyz Bryz Cxy.z Dxyz VRxy.z A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do nat depend on frequency nor
media. VR s the maximum calibration range expressed in RMS voltage across the diode.

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

« Sphencal isotropy (3D deviation from isotropy): in a feld of low gradients realized using a fiat phantom
exposed by a patch antenna.

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

e Connector Angie’ The angle Is assessed using the information gained by determining the NORMx (no

ungertainty required)
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Probe EX3DV4

SN:7370

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

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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EX30V4-SNTIT0 Septombor 1, 2015

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

Basic Calibration Parameters

Sensor X | Sensor ’ Sensor Z Unc (k=2)
Norm (uVivim)y' )" 0.47 0,51 0.43 £10.1% |
DCP (mV)” 99.0 1 1053 998

Modulation Calibration Parameters

uio Communication System Name A 8 c ]

) - a8 aav',{vﬂi , a8

e | | X 00 | 00 10 000 |
I Y 0.0 0.0 10 |
| Z | 00 0.0 10 |

The reported unceriainty of measurement i_s 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 uncertantees of Norm XY 2 do not affect the E* g uncertainty inside TSL (see Pages § and 0)
* Numarcal linearization parametar: uncenainty not regured
> Uncedarty s deterrmined yaing the max. deviatian from linear nesponse applying rectangular datribution and m expressed far he square of the

Nl valu
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FCC ID: ZNFK430H Issue Date: 01. 22, 2016
EX30V4- SN.7370 Seplember 1, 2015
DASY/EASY - Parameters of Probe: EX3DV4 - SN:7370
Calibration Parameter Determined in Head Tissue Simulating Media
Relative Conductivity Depth Une
f(MHz)“ | Permittivity" (Sim)” ConvF X | ConvFY | ConvFZ | Alpha® | (mm) {(k=2)
450 435 0.87 10.67 10.67 10.67 016 1.70 +133%
750 41.9 0.89 9.81 9.81 9.81 0.26 1.24 +120%
835 415 0.90 9.57 9.57 957 027 117 +120%
900 415 0.97 9.29 9.29 9.29 029 1.12 +120%
1450 405 1.20 8.08 B8.08 8.08 0.26 1.06 +120%
1750 40.1 137 8.05 8.05 8.05 0.34 0.80 +120%
1900 40.0 1.40 780 7.80 7.80 0.34 0.80 £120%
1950 40.0 1.40 7.57 7.57 7.57 040 0.80 +£120%
2300 305 167 743 743 7.43 0.33 0.83 £120%
2450 39.2 1.80 6.94 6.94 6.94 0.32 0.92 +12.0%
2600 30.0 1.96 8.81 6.81 6.81 043 0.80 +12.0 %
3500 374 291 5.92 6.92 6.92 0.29 1.28 £131%
5200 368.0 4.86 5.13 5.13 513 0.35 1.80 £13.1 %
5300 359 476 495 495 | ag9s 035 | 180 | 2131%
5500 358 4.96 453 453 453 0.40 1.80 £ 13.1%
5800 355 507 435 435 435 040 1.80 £ 13.1%
5800 353 527 453 453 4,53 0.40 1.80 £131%
* Fraquency valdity sbove 300 Mz of & 100 Mz cely applies for DASY vd 4 and higher (see Page 2), else It is resinicted 10 + 50 MHz. The
uncertainty is the RSS of the ConvF uncartanty al calibration freguancy sexd the uncertainty for the mdcated frequency band. Frequency validity
Delow 300 Miz s + 10. 25, 40, 50 and 70 MHZ for ConvF assesamants t 30, 64 128 150 and 220 MMz respecively, Above 5 GHz frequency
validity can be exsanded 1o + 110 MHz,
" A frequancies beiow 3 GHE. the validity of tasus saramatens (= and o) can be relaxed 0 ¢ 10% i igqud compensation formauts s appled ko
messured SAR valuas. At frequencies above 3 Gz, the valddy of lissue parameters (s and o) ® realncied 10 2 5% The uncontanty s the RSS of
e Com® uncartainty for indcated targel liasue parsmeters
* NphaiDopth ace deleemined duing caltration. SPEAG thad the g devaation dut 16 the boundary affect afler compensation
adwoys jess than & 1% for frequancies below 3 Gz and below & 2% for frequencion between 34 GHz ot any distance krger than half the probe 1ip
dinmesst hom e Soundaty
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FCC ID: ZNFK430H Issue Date: 01. 22, 2016

EX3I0VA- 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) Permittivity {S/m) ConvF X | ConvFY | ConvFZ | Alpha | (mm) (k=2)
450 56.7 094 11.08 11.08 11.08 0.11 . 1.60 +£133 %
750 565 0.96 9.82 9.82 9.82 0.24 127 +120%
835 56.2 097 9.66 966 | 966 0.29 1.25 £12.0%
1750 53.4 1.49 ‘ 7.76 7.76 7176 047 0.81 £ 120 %
1900 53.3 1.52 748 7.49 7.49 041 0.80 £120%
2450 52.7 1.95 | 716 7.16 7.16 0.35 0.80 £120% |
2600 §52.5 216 7.07 7.07 7.07 0.29 0.80 £120%
5200 49.0 5.30 4.64 464 4.64 0.45 1.90 £131%
5300 489 542 445 _?__”_4_,4_9 | 446 0.45 1.90 £131%
5500 48.6 565 4.03 4.03 4.03 0.50 1.80 £13.1%
5600 48.5 I 577 3.86 3.85 385 0.50 1.90 2131 %
5800 482 65.00 403 4.03 4.03 050 | 1.90 £13.1% |

“ Froquoncy velidity above 300 MHz of 2 100 MMz anly appiles for DASY wi 4 @nd nghe (see Page 2). oise It s restricied o ¢« 50 MMz The
uncantaaty i the RSS of the ConvF uncertainty st caltnston froguency and the uncertainty for the indicated frequency band. Frequency validity
Ledow 300 MHZ is £ 10, 25, 40, 50 and 70 MMz ky CoonF assesaments at 30, 64, 128, 150 and 220 Mz respectivoly. Above 5 GHz frequency
validity can be exdended 1o = 110 MHz

" Al frequencies below 3 GHz, ihe vrlidty of tssus parametirs (e and ») can be rebased to + 10% I hgud compansation fomuls s appled o
measured SAR volues, Al frequonces above ) GMz. the validdy of fzsue paramessns (1 and o) is restncted 10 ¢ 5%, The uncertainty is the RSS of
the Coml® uncertanty for indicated target 15a00 parametens.

% pipnaiDapth are delemined durng calibrstion. SPEAG wanrants that the remaining deviabon due 10 the boundary offect after Compensanon &
aiwnys less than & 1% far fraquencios Delow 3 GHz and below + 2% for requencies between 3-8 GHr o any datance lwrger than half the probe o
diameter from the boundary

Certificate No: EX3-7370_Sap15 Page 6of 11
HCT CO., LTD.
Report No. 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of
KOREA 151 of 218

HCT-A-1601-F003-2 TEL: +82 31 645 6300  FAX: +82 31 645 6401



HCTCOLTD
FCC ID: ZNFK430H Issue Date: 01. 22,2016
EXIDVa- SN 7370 Soptomber 1, 201§
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
15—
145
134
® I
o 12+
- N
g 11{"%
fb' {
5 10 - - -
(=8
8
5 09
¥
S o8 ‘
o
<
O
07
06
DF . | i | BNV Wk FEI N AN NN B N . t - ) S UNECE U T Se—
0 500 1000 1800 2000 2500 3000
f [MHz]
o * |
i el
Uncertainty of Froquency Response of E-field: £ 6.3% (k=2)
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September 1, 2016
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM =1800 MHz R22
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Uncertainty of Axial Isotropy Assessmant: £ 0.5% (k=2)
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Dynamic Range f(SAR}caq)

(TEM cell , fo.u= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: ZNFK430H Issue Date: 01. 22, 2016
EXIDVA- SN.7370 Septembaert 1, 2015
Conversion Factor Assessment
= 835 MHz WGLS R9 (H_convF) = 1800 MHz WGLS R22 (H_comf)
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Deviation from Isotropy in Liquid
Error (¢, 8), =900 MHz
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Uncartainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX3I0V4~ SN.T370 Seplamnber 1, 2018

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

Other Probe Parameters

[Serwor Arangement Triangular
| Connector Angle (") 94.7
| Mechanical Surface Datection Mode | enabled
Optical Surface Detection Mode T disabled |
| Probe Overall Length | 337 mm i
["Probe Body Diameter 1 Tomm |
[ Tip Length | amm |
Tip Diamaeter | —E’—‘Sm_m‘
Probe Tip to Sensor X Calibration Point 1 mm i
Probe Tip to Sensor Y Calibration Point 1 mm |
[ Probe Tnp@ Sensor Z Calibration Pont o | 1 mm |
’ Recommended Measurement Distance from Surface 14 mm |
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Standards D Caf Date (Cartifcam No ) Schoculed Calbraton
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Accredited by the Swiss Actredtation Senvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemant for the recognition of calibeation certificates

Glossary:

TSL tissue simulating bquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y 2

pCcP diode compression point

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

ABCD modulation dependent linsarization parameters

Polarization ¢ o rotation around probe axis

Polarization % 4 rotation around an axis that 1 in the plane normal 1o probe axis (at measurement center),
2., B = 0 s normal to probe axis

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

Calibration is Performed According to the Following Standards:

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

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

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

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

Methods Applied and Interpretation of Parameters:

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

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

¢ DCPxy2 DCP are numerical linearization paramelers assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

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

e  Axy.z Bryz Cxy.z Dxyz VRxyz A B, C. Dare numerical lingarization 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 expressaed in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters: Assessed in fiat phantom using E-field (or Temperature Transfer
Standard for { < 00 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assassment of the parametars applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMzx,y,z * ConvF wheraby the uncertainty corresponds to that given for ConvF, A frequency dependent
ConvF is used in DASY version 4.4 and higher which aiows extending the validity from £ 50 MHz to £ 100
MHz.

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

« Sensor Offset The sensor offset corresponds to the offset of virtual measurament canter from he probe tp
(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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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863
Basic Calibration Parameters
__Sensor X Sansor Y | Sansor Z T Dg}:_(l_tl?p
Norm (uWVIVim)) 0.37 0.35 | 0.45 | 101 % |
[ DCP (mv)" 1019 103.9 , 989 '
Modulation Calibration Parameters
uiD Communication System Name A 8 c o VR Une"
S dB dBVuv dB mV (k=2)
0 oW X| 00 | o0 | 10 | 000 | 1318 | 27%
N Y 0.0 0.0 10 | 1299 )
2| 00 00 10 | 1264

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

* The uncertainties of Norm X.Y.Z do not affect the £™-fink] uncoraety insde TSL (sew Pagen 5 and 6)
" Nurnerical insatization parameter. uncertainty not requined.
' Uncenuinty is determined using the max. deviation $tom lnear response applying rectanguiar distnbusion and m expressed for the squars of tha

fied value
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FCC ID: ZNFK430H Issue Date: 01. 22,2016

EX30V4- SN:3863 Augusl 27, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Deopth ™ nc
_t(MH2)® | Permitivity” | (Sim)’ | ConvFX | ConvFY | ConvFZ | Alpha® | {mm) (k=2)

150 523 0.76 1189 11.89 11.89 0.00 1.00 £133%
450 435 0.87 10.31 10.31 10.31 017 | 130 +133 %
750 419 0.89 983 | 983 | o83 | 024 | 121 | +120%
835 415 0.90 946 946 946 021 1.30 £120%
500 415 097 9.28 9.28 9.28 0.26 1.11 £120%
1450 405 1.20 8.31 831 | 831 0.15 1.81 £ 120 %
1750 401 1.37 B.18 8,18 8.18 0.36 0.90 2 120%
1900 40.0 1.40 | 7.84 7.84 7.84 0.21 1.07 £ 120%
1950 400 1.40 ‘ 7.60 7.60 7.60 0.31 0.80 +120%
2450 392 1.80 7.04 7.04 7.04 0.27 0.8 +£120%
2600 39.0 1.96 6.84 6.84 6.84 0.27 1.04 £120%
3500 3rse 2M 8.77 6.77 6.77 0.38 1.06 £ 131 %
5250 359 4.71 494 494 4.94 0.35 1.80 £13.1%
5600 355 507 4.44 4.44 444 Q.45 1.80 £131%
5750 l 354 522 4.65 4.65 4.65 045 1.80 131 %

" Froguency validity above 300 MMz of xiwumwyowmmmvwammw(m%wm cise @ m restniciod fa ¢ S0 MHz. Trw
uncenanty & the RSS of the ConvF uncenainty s caltvation frequency and the ur ' y banl. Frequency valaty
betow 300 Mz 1s + 10, 25, 40, 50 and 70 MHz for CorvF pasessmerns at 30, 54, 128 ISONZZOWWM» Abwcbcuxnmm:y
valeity can be extended 1o = 110 Mz

" At frequences below 3 GHZ. the vality of tissus parameters (c and o) can be relared (0 £ 10% I lgua P 4 A o
measured SAR values. Al equencies abiove 3 GH2. the viidity of tssue parameders (¢ and o) is resiricted 0 & 5% Yh-mmmm"bRSSd
mConvf uncectanty for mdicaled larget BEaLe DAAMSLArs

% Alpha/Dapth nre determined dunng calibration. SPEAG warrants that the remaning deviasion due 10 1he boundary effec after compensation i
always i85 than + 1% for frequences bolow 3 GHz and below ¢ 2% for frequencies between 3-6 GHz ot ary datance (arger than haif the probe op
diseneder kom the boundary
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FCC ID: ZNFK430H Issue Date: 01. 22, 2016

EX3DV4- SN.3863 August 27, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Dopth ” Unc
f(MHz)“ | Pormittivity" (Sim)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 61.9 0.80 11.68 11.68 11.68 0.00 1.00 | £133%
450 56.7 0.94 10.67 10.67 10.67 0.10 1.20 +133%
750 §5.5 0.96 9.76 9.76 9.76 0.26 1.16 £12.0 %
835 55.2 087 | 940 940 | 940 0.23 144 £12.0%
1750 53.4 1.49 7.73 7.73 7.73 0.24 1.01 120 %
1900 533 152 7.48 748 7.48 039 0.80 £120% |
2450 527 1.95 711 71 7.11 0.31 0.80 £12.0 %
2600 525 218 6.97 697 6.97 0.33 0.80 £12.0%
5250 489 536 444 444 | 444 | 040 1.90 £13.1%
5800 485 577 377 I 3.7 3.77 0.50 1.90 I‘ £131%
5750 83 | 594 408 | 4 408 | os0 | 190 | s131%

mevvmdlyaboanthchMNzcﬂyawnn,VmDASYvdlrdhmhal.oe?m?] whoe B s resircted 1o = 50 MMz The
uncaertainty is the RSS of the Comd uncertainty st Y and the und y for the indicated frequency tand. Frequency validiy
balow 300 MMz is £ 10, 25 40, 50M70W:'GCU'\VFMMDI30 64, 108, 150wmmmpecm Abave § Gz frequency
valdity can be extended to = 110 MH2

¥ Al requencies below 3 Gz, the vaidity of tissue parametem (c and 1) can be tetaced 10 2 10% It iguid comp ula s o
messures SAH values, Al froguoncies above 3 Gz, the validity of tssue paramesers (v and ) i (eairicied 1o £ 5% The uncertanty i the ASS of
he Conv® uncentainty lor ndicated targot tssue parameters

“ Alpha/Depih ane deturmined during calltiraton. SPEAG warrants thal the remaning devielion due 10 e b y effect after o
Mytusmmt|\blhmbﬂquGluanamlnw~zsm&w:m}°@u-mmu\wn.lmlmpmoow
Glametar from the boundary
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EXI0OVA- SN:3BGI

August 27, 2015
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
Centificate No: EX3-3863_Aug1s Page 7Tof 11
HCT CO., LTD.
Report No. 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of 163 of 218
KOREA

HCT-A-1601-F003-2 TEL: +82 31 645 6300 FAX: +82 31 645 6401



HCTCO,LTD

FCC ID: ZNFK430H Issue Date: 01. 22, 2016

EX30V4- SN 3863

August 27, 2015

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX3DV4- 8SN.3863

Certfficate No: EX3-3863_Aug15

Dynamic Range f(SAR}caq)
(TEM cell , foyu= 1900 MHz)

August 27, 2015

al [uv]

Sgr

Input
S
.

10 10 10 10 10 10

SAR [mW/em3)
- L9}
not comperysated compensated

Error [dB}

SAR ||1|';’\I‘Lrvx;‘]
o | L]

of compensatad compensatec

Uncertainty of Linaarity Assessmant: £ 0.6% (k=2)
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FCC ID: ZNFK430H Issue Date: 01. 22, 2016
EX30V4- SN 3883 August 27, 2015
Conversion Factor Assessment
= B35 MHz. WGLS RS (H_convF) = 1900 MHz WGLS R22 (H_comF)
i 3
3 3"
Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
-0 08 08 -04 02 00 0‘2 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
Certificate No: EX3-3863_Aug15 Page 10/ 11
HCT CO., LTD.
Report No. 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of
KOREA 166 of 218

HCT-A-1601-F003-2 TEL: +82 31 645 6300  FAX: +82 31 645 6401



HCTCO,LTD
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EX30Va- SN.3863 August 27, 2015

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

Other Probe Parameters

_Syﬁ;!‘;o'f- f\rmngemen! I 7‘?!’8}\6&1'3?
| Connector Angle () | 1053 |
| Mechanical Surface Detection Mode | enabled |
| Optical Surface Detection Mode disabled |
| Probe Overall Length | 337 mm |
| Probe Bady Diameter ——— i 10 mm 1‘
’VTID L&ﬁmh | amm ]
| Tip Diametar 25mm ‘
[Probe Tip to Sensor X Calibration Point T T mm |
:Priobo T 1o Sensor Y Calibration Point 1 mm i
| Probe Tip to Sensor Z Calbration Point 1 mm |
Recommended Measurement Distance from Surface 1.4 mm
Certficate No: EX3-3863_Aug1s Papge 110l 11
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Schmid & Partner % c Service suisse d'étalonnage
Engineering AG L Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland Ny S Swiss Calibration Service

Report No.

Accrediled by the Swiss Accreditation Sarvioe (SAS)
The Swiss Accreditation Service is one of the signalaries to the EA
Multilateral Agreement for the recognition of calitration certificates

ciet  HCT (Dymstec)

Accreditation No.: SCS 0108

Certificate No: D750V3-1014_Jul15

|CALIBRATION CERTIFICATE
Onject D750V3 - SN: 1014
Calibrution procedurats) QA CAL-05.v89
Calibration procedure for dipole validation kits above 700 MHz
Calbration date July 23, 2015

Tha measurements and 1o uncor

e with conli -

Calibention Equipmant used (M&TE crical for caltiration)

This calitvation cenificain docunents the tracsabiity 10 national standards, which realize the physical units of measurements {51)
dity are given on the folowng peges and am parn of the canilicate

AN clibrations have been conductad i the closed labaoratory tacilty: environment temperatura (22 4 3)°C and humadity < 70%

Thes calibeation canil

Primory Standorcs 1D s Cal Date (Cartilicass Na. ) Scheduled Calration
'lPow mater EPMA42A GBI7480704 07-0c2-14 (No. 217-02020) Qct-15

Power sansoc HP BL01A USaraae7aa a7-0ct-14 (No 217-02020) Qa6

Power sonsor HP BAB1A MYa1062317 07-0ct-14 (No, 23 7-02021) Oa16

Ralerence 20 08 Attenuator 6N: 5058 (20} 01-Apr-15 (No. 217-02181) Mas-1d

Type-N mesmatch combinabon [ SN: 50472/ 08327 01-Ape-15 (No. 217-02134) Maoe-16

Ralurence Probe ES3OVI | SN 3205 30-Dec-14 (Mo, ES3-9205_Dectd) Dec-16

DAEA | 8 6o 18-Aug-14 (No. DAES-601_Augt4) Aug-15

Secondary Standaros o Check Date (in houso) Scheduled Check

AF generatot RS SMT-06 100005 04-Aug-39 {in house check Oct-13) In hauss check: Oct-16

Network Anatyzer HP B753E USI7I00685 SA206 18-0c1-01 (in house cheak Oct-14) In house check: Oct 15

Name Function S o
Caliorated by Mchaol Wober Latoratory Technician mj-
Approved by Katja Pokovic Technical Manager
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Issued: July 23, 2015
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FCC ID: ZNFK430H Issue Date: 01. 22, 2016

Calibration Laboratory of

Schweizerischer Kalibeierdienst

Schmid & Partner Service sulsse d'étalonnage
Engineering AG Servizio evizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzeriand Swiss Calibeation Service

Acceadifed by the Swiss Accreditation Sorvico (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Sarvice is ane of the signatories 1o the EA

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

* SAR measured: SAR measured at the stated antenna Iinput 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 o a coverage
probability of approximately 95%.

Cartificate No: D750V3-1014_Jul15 Page 20t 8
HCT CO., LTD.
Report No. 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of
KOREA 170 of 218

HCT-A-1601-F003-2 TEL: +82 31 645 6300  FAX: +82 31 645 6401



HCTCO,LTD
FCC ID: ZNFK430H Issue Date: 01. 22,2016
Measurement Conditions
DASY system configuration, as {ar as not given on pags 1.
DASY Version DASYS Vs2.8.8
Extrapolation Advanced Extrapolation
Phantom Modular 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 folowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220"C Mo 0.89 mho/m
Measured Head TSL parameters (220+0.2)"C 25:6% 0.90 mho/m = 6 %
Head TSL temperature change during test <05*C e ——
SAR result with Head TSL
SAR aversged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.05 Wikg
SAR for nominal Head TSL parameters normalized to 1W 8.15 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Hoad TSL condition
SAH maeasurad 250 mW input power 1.34 Wikg
SAR for nominal Head TSL parametess normalized to 1W 5.33 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and caloulations wers applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 555 0.96 mho/m
Measured Body TSL parameters {220=02)°C 55146% 0,98 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 Condition
SAR measured 250 mW input power 216 Wikg
SAR for nominal Body TSL paramaeters normalized to W 8.49 W/kg = 17.0 % (ka2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 250 mW input powar 1.42 Wikg
SAR for nominal Body TSL parameters nomalized to 1W 5.60 W/kg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transionmead to feed point 53004172

Roturn Loss -278d8B

Antenna Parameters with Body TSL

Impadancs, transformed 1o feed point 4810130
Astumn Loss -36.04d8B

General Antenna Parameters and Design

[ Electrical Delay (one direction) l 1.036 ns ]

After long tarm use with 100W radiated power, only & slight waming of the dipole near the feedpoint can be measurad.

The dipole Is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connacted to the
second arm of the dipole. The antenna is therafore shor-circuited for DC-signals. On some of the dipoles. small end caps
are added 1o the dipole arms in order 1o improve matching when loaded according to the position as explainad In the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length s still
according fo the Standard

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

Additional EUT Data

Manutactured by SPEAG
Marwtactured on March 22, 2010
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DASYS5 Validation Report for Head TSL

Date: 14.07.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN: 1014

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

Medium parumeters used: { = 750 MHz; o = 0.9 S/m; & = 42.5; p = 1000 kg/m’
Phantom section: Flat Secuon

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

DASYS52 Conliguration
« Probe: ES3DV3 - SN3205; ConvF(6.44, 6.44, 6.44); Calibrated: 30.12.2014;
¢ Scnsor-Surface: 3mm (Mechamical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 18.08.2014
e Phantom: Flat Phantom 4.91; Type: QDOOOP49AA; Senal: 100]

« DASY52 52.8.8(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=3mm, dy=5mm, dz=Smm

Reference Value = 53.32 Vim; Power Drift = -0.00 dB

Peak SAR (extrapoluted) = 3.05 W/ikg

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

Maximum value of SAR (measured) = 2.40 W/kg

d8
0
-2.00
-4.00
-6.00
-8.00
-10.00
0dB =240 Wikg = 3.80 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL
Date: 23.07.2015

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN: 1014
Communication System: UID 0 - CW; Frequency: 750 MHz )
Medium parameters used: f = 750 MHz: o = 0.98 S/m: £ = 55.1: p= 1000 kg/m”
Phantom section: Flal Section
Measurement Standard: DASYS (IEEEAEC/ANSI C63.19-2011)
DASYS52 Configuration

« Probe: ES3DV3 - SN3205: ConvF(6.21, 6.21, 6.21); Calibrated: 30,.12.2014;

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

¢ Electronics: DAE4 Sn601: Calibrated: 18.08.2014

« Phantom: Flat Phantom 4.91L; Type: QDOOOP49AA; Serinl: 1001

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

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

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

Peak SAR (extrupolated) = 3.15 W/kg

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

Maximum value of SAR (measured) = 2.51 Wikg

dB
0
-2.00
-4.00
-6.00
-8.00
-10.00
0dB =251 Wkg=4,00dBW/kg
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Impedance Measurement Plot for Body TSL
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Certificate No: D835V2-441_Jan15

CALIBRATION CERTIFICATE

Otgect

Calibration procedure(s)

CaStration date

DB35V2 - SN: 441

QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

January 23, 2015

Calbraton Equipment used (MEBTE critical far casbration)

This calration cenificate documents the traceadiity to national standards, which reaize the physical units of measurements (S1).
The measuremants and the uncedalnties with conlidence probability are given on the followng pages and are part of the certificate

All colibrations have been conducted in the closed laboratory laciity. anvironment temperature (22 2 3)°C and humidity < 70%.

Primary Standards D & Cal Date (Cerificate No.) Scheduled Calibeation

Power meter EPM-4424 GE3IT4680704 07-0ct-14 (No, 217-02020) Oct-18

Powar sanaor HF BAS1A US37202783 07-0ct-14 (Na. 217-02020) Oet-15

Powar sensor HP 8481A MY 41082317 O70ct-14 (No. 217-02021) Ocl-16

Foteronce 20 dB Atterustor SN 5058 (20%) 03-Apr-14 (Na. 217-01018) Ape-15

Type-N mismatch combinatian SN 5047.2/08327  03-Apr-14 (No. 217-01921) Ape-18

Hoterence Probe ES30VE SN 3205 30-Dac-14 (No. E53-3205_Dectd) Dec-15

DAE4 SN 60 18-Aug-14 (No. DAEL.60T_Augtd) Aug-15

Saecondary Standards iD# Check Date (in house) Schoduled Check

AF generator RES SMT-06 100005 04-Aug-99 (in house chack Oct-13) In housa check: Oct-16

Notwork Analyzer HP 8753E US37300585 S4206 18-0ct-01 (In house check Oct-14) In house check: Oct-15
Nameo Function

Calbrated by Michaset Wabsar Laboratory Techrican ? %J__

¢
Approved by: Kata Pokovic Technical Manage!

This calibration corificate shall not be reproeduced except in full without wiitten approval of e laboratory

T

issued: January 26, 2015
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Calibration Laboratory of

Schweizerischer Kalibrierdienst
Schmid & Partner Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zoughausstrasse 43, B004 Zurich, Switzerland Swiss Calibration Service
Accredited by the Swiss Accredation Senvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemant 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 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.

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
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 Retum 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 resuit.

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 DASYsS V5288
Extrapolation Advanced Extrapoiation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15mm with Spacer
Zoom Scan Resolution dx. dy. 8z = 5 mm
Frequency B35 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220"C 415 0.90 mho/m
Measured Head TSL parameters (2202 0.2)"C 41528% 0.93 mho/m = 6 %
Head TSL temperature change during test <05°C e -
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAH measured 250 mW input power 2.36 Wikg
SAR for nominal Head TSL parameters normalzed to 1W 8.21 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ {10 g) of Head TSL condition
SAR measured 250 mW input pawer 1.54 Wikg
SAR for nominal Head TSL pararmeters 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 20°C 552 0.97 mho/m
Measured Body TSL parameters {220=02)"C 558+6% 1.01 mho/m 26 %
Body TSL temperature change during test <05°C — —~
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Bady TSL Condition
SAR measurod 250 mW input power 2,40 Wixg
SAR for nominal Body TSL parameters normalized to 1W 9.34 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 mW input power 1.57 Wikg
SAR for nominal Body TSL parameters normalized 1o 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 to feed point 51.7Q-1.0
Retum Loss -3404dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4720-27|Q
Returmn Loss -2704d8

General Antenna Parameters and Design

| Elactrical Deday (one direction) l 1.369 ns

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

The dipole is made of standard semirigid coaxlal cable. The center conductor of the feeding line is directly connected to the
sacond am of the dipole, The antenna is therefore shont-circulted for DC-signals, On some of the dipoles, small end caps
are added to the dipole arms in order 1o imgrave matching when loaded according to the position as explained in the
"Measurament Conditions” paragraph. The SAR data are not alfected by this change. The overall dipole length s still

according to the Standard.
No excessive force must be applied 1o the dipole arms, becauss they might bend or the soldered connections near the
feedpoint may be damaged.
Additional EUT Data

Manufactured by SPEAG

Manufactured on March 08, 2001
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DASYS5 Validation Report for Head TSL

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

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

Medium parameters used: { = 835 MHz; o = 0.93 S/m; & = 41.5; p = 1000 kg/m’
Phantom seetion: Flat Section

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

DASYS52 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(6.2, 6.2, 6.2); Calibrated: 30.12.2014;
» Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 18.08.2014
» Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 100]

» DASY52528.8(1222); SEMCAD X 14.6.1(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=53mm, dz=5mm

Reference Value = 56.43 Vim; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 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 Wikg

dB
0
-2.40
-4,80
-7.20
-9.60
-12.00
0dB =276 Wikg =441 dBW/kg
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Impedance Measurement Plot for Head TSL

22 Jan 2S5 14130550
ERY si1 ST 3 18 94,729 L0420 0 18278 pf 235,000 000 NHz
.
De
. '~ N 3
3 \
1 o4 oo
|.' {
\ '
Ava %
0 = &
Mid
“H2 S14 L06 48/ REF -20 B ' U-34.049 98 £35.000 908 nHz
4 4 4 ! 4 i i 4
— —
T —t— i R——
+ — + ‘ ‘ | S |
{ | 2o A | S— ]
Ca ™N 2
4 4 A i L i i 4
,"
- - - \ - - - - “
Vg i/
A + + 4 ﬁv
4 4 4 4 4 4 4 !
Mid ¢ 4 ‘ 4 + + 4 4 {
ART EXS.080 fas n;-- TOP 1 0 :',m'm l‘l.‘\' v{u‘
Ceortilicats No: DB3SV2-441_Jan15 Pago 6ol B

Report No.

HCT-A-1601-F003-2

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

182 of 218



HCTCO,LTD

FCC ID: ZNFK430H Issue Date: 01. 22, 2016

DASYS5 Validation Report for Body TSL

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

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

Medium parameters used: { = 835 MHz; o = 1.01 S/m; & = 35.8; 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 (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 18.08.2014
» Phantom: Flat Phantom 4.9L; Type: QDOOOPA9AA; Serial: 1001

= DASYS252.8.8(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=Smm, dy=Smm, dz=5mm

Reference Value = 54.59 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.53 W/ikg

SAR(1 g) = 2.4 W/kg; SAR(10 g) = 157 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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cient  HCT (Dymstec) Gertificate No: D1800V2-2d007 Feb15
CALIBRATION CERTIFICATE

Object D1800V2 - SN: 2d007

Calibration procedurmis) QA CAL-05.v8

Calibration procedure tor dipole validation kits above 700 MHz

Calitration date; February 19, 2015

This cailbeation cenficats documents the tracaabiity to national standards, which resfize the physical units of measwremants (S1)
The meas. e and the ur inthes with conlidence probability are given on the folowing pages and aro part of the cortificate

All caldrations have been conducted in the closed lab y laclity: e tor a0 (22 £ 3)'C and humidity < 70%

Calibention Equapment usod (MATE critical for cafbration)

Primary Standards DA Cal Date (Cantilicste No.) Scheduled Calibration
Power metar EPM-442A GBE37480704 07-0c3-14 (No, 217-02020) Oct-15

Powar sensor HP 84814 US37292783 07:0c3-14 (No. 217-02020) Qct15

Power sensot HP B481A MYA1082317 07-Oct-14 (No. 217-02021) Oct-15

Rafsrance 20 08 Attenuator SN: 5058 (20x) U3-Apr-14 (No. 217-01016) Apr-15

Typa-N mismatch combinabon SN: 5047 2 / 06327 03-Apr-14 (No. 217-01821) Apr1s

Feterance Probs ESIOVS SN: 3205 30-Dec-14 (No. ESS-3205_Dect4) Dec-15

DAE4 SN &0 16-Aug-14 (No. DAEA-60T_Aug14) Aug-15

Secondary Standards 1D # Check Date (in housse) Scheduled Check

RF ganecator HAS SMT-06 100005 O4-Aug-@9 (In house check Oct-13) In house check: Oct-16
Notwork Anatyzer MP 8753€ | USI7300586 524206  18-Oct-01 (in house check Oct-14) in houae check: Oct-16

Name Funceon 3
Caltbrated by: Michael Weber Tabomion Technician ms_
.
Approved by: Katja Pokovic Tachnical Manager W

Issuved: Fobruary 20, 2015

Thas calibration certificate shal not be reproduced except in full without written approval of the laboratory
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FCC ID: ZNFK430H Issue Date: 01. 22, 2016

Calibration Laboratory of Sy, o

FA\ izerischer Kalibrierds
Schmid & Partner % 2 Sorvios avlits Efilbiian
Engineering AG e Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland AN S swiss Calibeation Service
Accredited by the Swiss Accredaation Semce (SAS) Accreditation No.: SCS 0108

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

Glossary:

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

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

Additional Documentation:
d) DASY4/5 Systern Handbook

Methods Applied and Interpretation of Parameters:

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

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

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 DASY5 V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Canter - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 1800 MHz &£ 1 MHz
Head TSL parameters
The following parameters and caiculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 40.0 1.40 mho/m
Measured Head TSL parameters (220+02)°C 387+6% 144 mho/m = 6%
Head TSL temperature change during test <D5°C e e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Candition
SAR measured 250 mW input power 9.82 Wiy
SAH for nominal Head TS parameters normalized to 1W 38.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAHR measured 250 mW input power 512 Whkg
SAR for nominal Head TSL parameters normalized to 1W 20.2 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and caiculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameoters 220"C 533 1.52 mho/m
Measured Body TSL parameters (220+02)°C 51.726% 1.53 mha/m 26 %
Body TSL temperature change during test <05'C e —
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.67 Wikg
SAR for nominal Body TSL parameters normatized to 1W 38.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL condition
SAA measured 250 mW input power 510 Wkg
SAR for nominal Body TSL parameters normatized fo TW 20.3 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS0108)
Antenna Parameters with Head TSL

Impedance, transfarmed to feed point 4730Q-69Q
Return Loss -224dB

Antenna Parameters with Body TSL

impedance, transformed to fead point 43940-71 0
Aetum Loss - 20,048

General Antenna Parameters and Design

[ Esectrical Detay (one direction) [ 1,204 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 coaxtal cable, The center conductor of the feeding line is directly connected to the
sacond amm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
ara added to the dipale arms in order 1o improve matching when loaded according 1o the position as explained In the
"Measurement Conditions” paragraph. The SAR data are not affected by this change, The overall dipole length is still

according to the Standard.
No excessive lorce must be appliad to the dipole arms, becausa they might bend or the soldered connections near the
feadpoint may be damagad.
Additional EUT Data

Manulacturad by SPEAG

Manufactured on July 23, 2001
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DASYS5 Validation Report for Head TSL

Date: 19.02.2015
Test Laboratory: SPEAG, Zunch, Switzerland
DUT: Dipole 1800 MHz; Type: DIS00V2; Serial: D1S0O0V2 - SN: 2d007

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

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

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

DASY52 Configuration:
o Probe: ES3DV3 - SN3205; ConvF(5.06, 5.06, 5.06); Calibrated: 30.12.2014,
» Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 (front); Type: QDODOPSOAA; 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 0:
Measurement grid: dx=Smm, dy=3mm, dz=5mm

Reference Value = 95.45 Vim; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 18.2 W/kg

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

Maximum value of SAR (meusured) = 12.4 W/kg

dB
0
-4.00
-8.00
-12.00
-16.00
-20.00
0dB =124 W/kg = 1093 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, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DIS0O0V2; Serial: D1S00V2 - SN: 2d007

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

Medium parumeters used: f= 1800 MHz: o = 1.53 S/m; & = 51.7: p = 1000 kg/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

o« DASYS52 52.8.8(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=3mm, dy=5Smm, dz=5mm

Reference Value = 93.07 V/m; 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
o
-3.80
-1.60
-11.40
-15.20
-19.00
0dB = 12.1 W/kg = 10.83 dBW/kg
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Impedance Measurement Plot for Body TSL
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Accriited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreement for the recognition of callibration certificates

Accreditation No.: SCS 0108

Certificsts No: D1900V2-5d032_May15

FCC ID: ZNFK430H Issue Date: 01. 22, 2016
Calibration Laboratory of _,\a\“‘ﬂ'," . Schweizerischer Kalibrierdiens
Schmid & Partner N S Service sulsse d'étalonnage .
Engineering AG % C gervisio sviczaro di taraturs
Zeughausstrasse 43, 8004 Zurich, Switzerland ‘hﬁ‘\y’ S Swiss Calibration Service

Calvration Equipment used (MATE grtical for calibration)

CALIBRATION CERTIFICATE
Otject D1900V2 - SN: 5d032
Calibration procodure(s) QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz
Caliteation date May 20, 2015

This calbration cerilicate documents the traceability to national standards, which raalize the perysical units of measuramants (S1)
The measisenents and the uncenintios with confidence probatility are given on the Inllowing pages and an pan of e comficala

Alt calibrations barve been contuctad in the closed laboratory facilty, environment temperatioe (22 = 35°C wnd humidity < 70%

This calibention cedificate shall not be reproduced axcegt i full without written approval of the laboratory

Primary Standards lio# Cal Date {Corfificuts No ) Schaduled Casbration

Pawer metar EPM442A | GB37480704 07-Oct-14 (No. 217-02020) a5

Power sansor HP 84814 Us37202783 07-Oct-14 (No, 217-02020) Oct-15

Power sensor HP 84814 MY41082317 07-Oct-14 (No, 217-02021) Ot 15

Aelerence 20 dB Attanuator SN: 5068 (20k) 01-Apt-15 (No. 217-02131) Mar-18

Type-N mismatch combinaton SN 5047.2/ 06327  01-Apt-15 (Na. 217-02134) Mar16

Referance Probe ESSOV3 | SN: 3206 30-Dec14 (No. ES3-3205 Dac14) Dec-15

DAE4 | s2¢ 80t 18-Aug-14 (No. DAE4601_Augt4) Aug1%

Saecondary Standisrds iDs Check Date (in house) Scheduled Choeck

AF gensrator RAS SMT-08 160005 D4-AUg98 (in hause check Ot-13) In house check: Oct-18

Network Anatyzer HP 8753E USI7I0585 S4200 18-0ct-01 (In houss check Oct-14) in house check: Oct-15
Name Function Signature

Calivented by Lett Kiysnor Labaratary Techniclan W g_’_

Agproved by Matie Pokonsc Techvical Manager /ég%

Issusd: May 20, 2015
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Calibl_*ation Laboratory of a““‘g?"'; G  Schweizerischer Kallbrierdienst
Schmid & Partner o = c Service sulsse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland % ,,”//‘\\w\f S Swiss Calibration Service
Accrodited by the Swiss Accreditation Servics (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, *Procedure to measure the Specific Absorption Rate (SAR) for hand-heid
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.

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 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 SARA 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 ox, dy, dz =5mm
Froquency 1900 MHz = 1 MH2
Head TSL parameters
The following parameters and cakulations were apphed.
Tempersture Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (220202)°C 3B9=6% 1.37 mho/m 2 6 %
Head TSL temperature change during test <05°C —-e- —eee
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 10.2 Wiy
SAR for nominal Head TSL parameters normaklized to 1W 41.1 Wikg £ 17.0 % (k=2)
SAR averaged over 10 ¢cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.33 Wikg
SAR for nominal Head TSL paramelars normalized to 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 20°C 533 1.52 mha/m
Measured Body TSL parameters (220+02)"°C 527 £6% 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 Coadition
SAR measured 250 mW Input power 10.2 Wig
SAR for nomina! Body TSL parameters normalized 1o 1W 40,9 W/ikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW Input power 541 Wikg

SAR for nominal Body TSL parameters normalized o 1W

21.7 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

impedance, transformed to feed point 513Q+520
Ratum Loss -2550d8

Antenna Parameters with Body TSL

Impadance, transformed to feed point 4740455
Ratum Loss -242d8

General Antenna Parameters and Design

[ Esoctrical Delay (one direction) | 1.105 ns |

Aftar long 1erm use with 100W radiated power. onfy a slight warming of the dipote near the teedpoint can ba measured,

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line i3 directly connacted to the
second arm of the dipole. The antenna is therefare shart-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when lpaded according to the position as explained in the
*Measuremant 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 dipole arms, because they might bend or the soldered connections near the
feadpoint may be damaged
Additional EUT Data

Manutactured by SPEAG

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

Date: 20,05.2015
Test Laboratory: SPEAG, Zurich. Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d032

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

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

Measurement Standard: DASY3 (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration
« Probe: ES3IDV3 - SN3203; ConvF(3. 5, 5); Calibrated: 30.12,2014;
» Sensor-Surface: 3Imm (Mechanical Surface Detection)
» Electronics: DAES Sn601; Calibrated: 18.08.2014
o Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001

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

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurcment grid: dx=3mm, dy=5mm, dz=5Smm

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 (measuored) = 12.7 W/kg

-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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DASY5 Validation Report for Body TSL

Date: 20,05.2015
Test Laboratory: SPEAG, Zunich, Switzerland
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 = 151 Sim; & =352.7; p = 1000 kg/m"
Phantom section; Flat Section

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

DASY352 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.65, 4.65, 4,65); Calibrated: 30.12.2014;
¢ Sensor-Surface: Imm (Mechanical Surface Detection)
« Electronics; DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002

o 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=5mm, dy=Smm, dz=5mm

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

Peak SAR (extrapolated) = 17.3 W/kg

SAR(1 g) = 10.2 W/kg: SAR(10 g) =541 W/kg

Maximum value of SAR (measured) = 12.8 W/kg

dB
0
-3.80
-7.60
-11.40
-15.20
-19.00
0dB =128 Wkg=1107 dBW/ikg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S, Schwelzerischer Kalibrierdienst
Schmid & Partner % g Service sulsse d'étalonnage

Engineering AG = Servizio svizzero di taratura
Zeughausstrasse 43, BU04 Zurich, Switrerland ‘.4, /,f,/f,“\\‘,.\»"} S  Swiss Calibration Service
Accroditod by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatorios to the EA
Multiiateral Agr for the gnition of calibration certificates
client  HCT (Dymstec) Certificate No: D2450V2-743_May15
CALIBRATION CERTIFICATE
Object D2450V2 - SN: 743
Caliteation procachia(s) QA CAL-05,v8

Calibration procedurea for dipole validation kits above 700 MH2z
Cadbration date: May 19, 2015

This callbration cedificals documants the trmceablity 10 national standaros, which reaiize the physical units of measurements (SI).
The measuramonts and the uncerainties with confidence probabiity are given on the folowing pages and are past of 1he corificate

All calibrations have basn conducted in the closed taboratary faclity: emviconment temperature (22 « 31°C and humidity < 70%

Caltratian Equipment used (MATE critical for caibration)

Primary Standards lio# Cal Date (Cartificatn Na.) Scheduled Callbration
Pawar metsr EPM-242A | cBazaso7O4 07-Oct-14 (No, 237.02020) Oct-15

Powar sansor HP 84814 US37292783 07-Oct-14 (No. 217-02020) Oct-15

Powor sansor HP BAB1A MY41082317 07-Oct-14 (No. 21702021) Oct-15
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DAE4 Sh 801 18-Aug-14 {No. DAE4-601_Augt4) Aug-15
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Sign
Calibrated by Michas! Webee Laborstory Tachnician i'w.
Agproved try Katja Pokovic Technical Manages /m’é

Issued: May X0, 2015

This calibeaton cedificate shall not be reproduced axcegt In ull witheut wittten aporoval of the laboratory
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Issue Date: 01. 22,2016
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Schmid & Partner % G Service suisse détalonnage
Engineering AG e Servizio avizzero di tarstura
Zeughausstrasse 43, 8004 Zurich, Switzerland ‘*4,,,'4'\\‘_\,\\*’ S Swiss Calibration Service
Accradited by the Swiss Accreditation Secvice (SAS) Accredination No.: SCS 0108

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

e Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the 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, gy, dz =S mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 352 1.80 mho/m
Measured Head TSL parameters (220=202)°C 37926% 1.84 mhao/m +8 %
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 13,6 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 53.4 Wikg = 17.0 % (k=2)
SAR averagoed over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 6.32 Wikg
SAR for nominal Head TSL parameters normalized to 1W 25.0 Wikg = 16.5 % (k=2)
Body TSL parameters
The tollowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 527 1.95 mho/m
Measured Body TSL parameters (220=202)"C 507 6% 203mho/m+6 %
Body TSL temperature change during test <05 eee -
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Condition
SAR measurad 250 mW input power 13.4 Wikg
SAR for nominal Body TSL paramaters normalized to 1W 52,1 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL condition
SAH measured 250 mW input powsr 6.20 Whg
SAR tor nominal Body TSL parameters normalized to 1W 24.4 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed ta feed point B420+440
Retum Loss -246dB

Antenna Parameters with Body TSL

Impedance, transformed to {eed point 514046110
Retum Loss -2424d8

General Antenna Parameters and Design

[ Electrical Delay (one direction) 1160 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding ine is directly connected to the
second am of the dipole. The antenna is therefora short-circuited for DC-signals. On same of the dipoles, small end caps
are added 10 the dipole arms in order to improve matching when leaded according to the pasition as explained in the
*Measurament Conditions* paragraph. The SAR data are not affected by this change. The overall dipole length i still

according to the Standard,
No excessive force must be applied to the dipols 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
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DASYS5 Validation Report for Head TSL
Date: 19.05.2015

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 743
Communication System: UID 0 - CW; Frequency: 2450 MHz
Medium parameters used: = 2450 MHz; o = 1.84 S/m; 2. = 37.9; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASY52 Configuration:

« Probe: ES3DV3 - SN3205; ConvF(4.54, 4.54, 4.54); Calibrated: 30.12.2014;

« Sensor-Surface: 3mm (Mechunical Surface Detection)

« FBlectronics: DAE4 Sn601; Cahibrated: 18.08.2014

« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; 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=Smm, dz=5mm

Reference Value = 1014 Vim; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 28.0 W/ky

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

-19.20

24,00

0dB =177 Wikg = 1248 dBW/kg
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Impedance Measurement Plot for Head TSL

19 May 2015 L15:05: 3

ERY su4 ur VS4B 442950 23B.33pM 2 450,000 DaN MNz
»
¢
e L~ \
'r' _ar
{ 4
'
i\ d
Cn2 %53 LOG 5 dB/REF -9 @8 . L-24.951 g8 2 490,000 200 MKz
Del ) g T
4 4 -
Ca _— — S ——
T— - - -
e + - -
™ ¥ |
Ave X i i i !
16"
Hld t 1 T t
START 2 290000 000 Mz ’ STOP 2 550,000 000 Mz
Centificate No: D2450V2-743_May15 Paga 6ol 8
HCT CO., LTD.
Report No. 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of

KOREA 206 of 218

HCT-A-1601-F003-2 TEL: +82 31 645 6300 FAX: +82 31 645 6401



HCTCO,LTD

FCC ID: ZNFK430H Issue Date: 01. 22, 2016

DASYS5 Validation Report for Body TSL

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

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

Medium parameters used: f = 2450 MHz; 6 = 2.03 S/m; & =50.7; p = 1000 kg/m'
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: ES3DV3 - SN3203; ConvF(4.32, 4.32, 4.32); Calibruted: 30.12.2014;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
« FElectronics: DAE4 Sn601; Calibrated: 18.08.2014

« Phantom: Flat Phantom 5.0 (back); Type: QDOCOPSOAA; Serial: 1002

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=5mm

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

Peak SAR (extrupolated) = 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

d8

-4.80
-9.60
-14.40
-19.20

-24.00

0dB =177 Wkg= 1248 dBW/kg
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Impedance Measurement Plot for Body TSL
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Zeughausstrasse 43, 0004 Zurich, Switzerfand '-q,,ﬁ\,a? S  Swiss Calibration Service

Accredited by the Swiss Accreditation Samvice (SAS)
The Swiss Accreditation Service is one of the signaiories o the EA
Multilsteral Agi for the gnition of cafibration certificates

chent  HCT (Dymstec)
CALIBRATION CERTIFICATE

Accraditation No.: SCS 0108

Cartificate No: D2600V2-1015_Maris

Report No.

The

WS and e unc
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Cafibention Equipment used (MATE critical for calibeation)

Object D2600V2 - SN: 1015
Catbration procechurs(s) QA CAL-D5.v8

Calibration procedure for dipoie validation kits above 700 MHz
Calbration date March 25, 2015

This calbration cerificate doouments the raceabiity to nationa! standarts. which realizo the physical units of messuremerds (SI),
with canfidorce peobability are grven an the lollowsng pages and are parnt of the cerificase.
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Calibration Laboratory of Schwelzsrischor Kalibrierdienst

Schmid & Partner Service suisse détalannage
Engineering AG Servizio svizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzeriand Swiss Cafibration Service

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

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

Muttitateral Agr for the recognition ot calibration certifh

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
paralle! to the body axis.

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

* 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 relforted 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
Fraquency 2600 MHz + 1 MHz
Head TSL parameters
The following paramaters and calculations wera applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 39.0 1.96 mho/m
Measured Head TSL parameters (220+02)'C 372=26% 2.00 mho/m = 6 %
Head TSL temperature change during test <05°C e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 14.4 Wiky
SAR for nominal Head TSL parametens notmakized to 1W 56.5 Wikg = 17.0 % (k=2)
SAR nveraged over 10 em’ (10 g) of Head TSL condition
SAR measured 250 mW input power 65.40 Wiy
SAR for nominal Head TSL parameters nomalized to 1W 25.3 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 525 216 mho/m
Measured Body TSL parameters (220202)"C 503+£6% 220 mho/m 28 %
Body TSL temperature change during test <05"C - -
SAR resuit with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Condition
SAR measured 250 mW input power 14.1 Whkg
SAR for nominal Body TSL parameters normalized to 1W 554 W/kg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL condition
SAR measured 250 mW input power 6.27 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 24,8 Wikg + 16.5 % (k=2)
HCT CO., LTD.
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5000Q-2110
Raturn Loss -3350d8

Antenna Parameters with Body TSL

impedance, transformed to feed point 48680-19Q
Retum Loss -278dB

General Antenna Parameters and Design

I Electrical Delay (one direction) I 1150 ns

After long term use with 100W radialed 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 connecled to the
second arm of the dipole, The antenna is therelore short-circuited 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 axplained in the
“Measurement Conditions” paragraph. The SAR data are not alfected by this change. The overall dipole langth is stll
acoording to the Standard

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

feedpoint may be damaged
Additional EUT Data
Manutactured by SPEAG
Manufactured on October 30, 2007
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DASY5 Validation Report for Head TSL

Date: 20.03.2015
Test Laboratory: SPEAG, Zurich, Switzerfand
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1015

Communication System: UID 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

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

DASY32 Configuration:
o Probe: ES3DV3 - SN3205; ConvF(4.49, 4.49, 4.49); Calibrated: 30.12.2014,
o Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAEA 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/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 = 0,03 dB

Peak SAR (extrapolated) = 30.4 Wikg

SAR(1 g) = 14.4 W/kg: SAR(10 g) = 6,4 W/kg

Maximum value of SAR (measured) = [8.9 Wikg

[

L

AN

LR

A

aam

m

0dB =189 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

Date: 25.03.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1015

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

Medium parnmeters used: { = 2600 MHz; o = 2.2 S/m: ¢, = 50.3; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(4.13, 4.13, 4.13); Calibrated: 30.12.2014;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 18.08.2014
o Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA. Senial: 1002

o DASYS5252.88(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 96.03 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 29.2 W/kg

SAR(I g) = 14.1 W/kg: SAR(10 g) = 6.27 W/kg

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

dB
0

5.00
-10.00
-15.00

-20.00

-25.00

0 dB = 18.6 Wikg = 12.70 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) 2450-2700 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 ; i i ; i, i, 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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Report No. 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of
KOREA 217 of 218
HCT-A-1601-F003-2 TEL: +82 31 645 6300 FAX: +82 31 645 6401



HCTCO,LTD

FCC ID: ZNFK430H Issue Date: 01.22, 2016

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 1528-2013 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

BICES Calibration | Dipole Date

Measured Measured

Probe | Probe MOD. | Duty

L= Point Permittivity Conductivity| SC"SIVIY || inearitylsotropy Type |Factor TAR
1 3863 |EX3DV4| Head | 750 | 1014 | 09.14.2015 41.8 0.92 PASS PASS | PASS | N/A | N/A | N/A
1 3863 |EX3DV4| Body | 750 | 1014 | 09.15.2015 55.2 0.96 PASS PASS | PASS | N/A | N/A | N/A
4 1605 |[ET3DV6| Head | 835 | 441 05.11.2015 41.6 0.89 PASS PASS | PASS |GMSK|PASS| N/A
4 1605 |[ET3DV6| Head | 835 | 441 05.11.2015 41.6 0.89 PASS PASS | PASS | N/A | N/A | N/A
4 1605 |[ET3DV6| Body | 835 | 441 05.11.2015 55.4 0.97 PASS PASS | PASS |GMSK|PASS| N/A
5 3903 |EX3DV4 | Body | 835 | 441 10.08.2015 55.4 0.97 PASS PASS | PASS | N/A | N/A | N/A
9 3968 |EX3DV4 | Head [1800| 2d007 | 06.29.2015 40.2 1.41 PASS PASS | PASS |GMSK|PASS| N/A
9 3968 |[EX3DV4 | Head |1800| 2d007 | 06.29.2015 40.2 1.41 PASS PASS | PASS | N/A | N/A | N/A
5 3903 |EX3DV4 | Body [1800| 2d007 | 10.08.2015 53.1 1.54 PASS PASS | PASS |GMSK|PASS| N/A
5 3903 |EX3DV4 | Body [1800| 2d007 | 10.08.2015 53.1 1.54 PASS PASS | PASS | N/A | N/A | N/A
4 1605 |ET3DV6 | Head [1900| 5d032 | 06.04.2015 40.1 1.39 PASS PASS | PASS |GMSK|PASS| N/A
4 1605 |ET3DV6 | Head [1900| 5d032 | 06.04.2015 40.1 1.39 PASS PASS | PASS | N/A | N/A | N/A
5 3903 |EX3DV4 | Body [1900| 5d032 | 10.08.2015 52.4 1.51 PASS PASS | PASS |GMSK|PASS| N/A
5 3903 |EX3DV4 | Body [1900| 5d032 | 10.08.2015 52.4 1.51 PASS PASS | PASS | N/A | N/A | 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
1 3863 |[EX3DV4 | Head |2600( 1015 | 09.14.2015 39 1.95 PASS PASS | PASS | N/A | N/A | N/A
9 3968 |EX3DV4 | Body [2600| 1015 |07.01.2015 52.9 2.18 PASS PASS | PASS | N/A | N/A | N/A

SAR System Validation Summary 1g

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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